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CRATER LAKE, OREGON. and the present rim of the lake is composed of its lava. from'Vashington and made a special study of the 
BY EARL MORSE WILBUR. Undoubtpdly by a great subsidence (because the sur- lake and its vicinity. and many other scientific men 

Crater Lake, lying on the very summit of the Cascade rounding country shows no evidences of so great an were present from different parts of the country. 'I'he 

Range in Oregon, about sixty-five miles north of the explosion) the whole mountain crest disappeared ; and geology of the region offers problems of the greatest 

California line, is without doubt the most remarkable its place is now occupied by a lake of elliptical shape, interest for solution ; the fauna is said to be the most 

body of water on the continent, whether regarded as 6�4 by 4� miles. The surrounding walls rise to height interesting of any part of the Cascades, the Biological 

scenery or as an object of scientific interest. Capt. C. E. of from 1,000 to 2, 000 feet, and are so steep that a de- Survey obtaining several undescribed species the:'e 

Dutton, U. S. A., who had charge of the government scent is impossiUe except in two or three places. The this year, and the splendid specimens of conifers at

survey of it made in 1886, reported at that time that it highest elevation of the remaining rim is 8, 228 feet tract the botanist unusually. It was believed until 

was destined to become famous throughout the world above the sea ; and the surface of the lake is 6, 239 feet this year that the lake contained no animal life ; but 

when it should become better known and understood. above the same level. Careful soundings show that the investigations of the Fish Commission showed 

But althou gh its existence has been vaguely known for there is a maximum depth of 1 , 996 feet, with a general that, while no fish were pres ent, there were several 

more than forty years, its remoteness and difficulty of mean depth of floor of about 1, 600 feet. The lake is species of small crustaceans and an abundance of other 

access have prevented any considerable numbers from thus 500 feet deeper than 'rahoe, which it resembles fish food. The lake will be at once stocked with trout. 

CRATER ISLAND IN THE GREAT LAKE ON SUMMIT OF CASCADE RANGE, OREGON. 

visiting it, beyond those living in its near vicinity. The 
past summer the Mazamas, a society in Portland, 
Oregon, devoted to the exploration and study of the 
northwestern mountains and their scenery, organized 
an excursion of 500 to 1, 000 people to the lake. 

The lake itself is only one of the many crater lakes in 
different parts of the world, the best known of which, 
perhaps, are those in the Eifel, in Central Italy, and in 
Auvergne. 'I'hese, however, are all small. Larger is the 
very remarkable lake in the island of N iuafou, between 
the Fiji and Samoan Islands ; the island being only the 
exposed rim of an old crater, whose center is occupied 
by a lake two miles in diameter, of unknown depth, and 
ninety-five feet above the sea. Crater Lake is more 
extraordinary than even this. The breadth and angle 
of its sides show that where the lake now is there must 
once have been a volcano at least 14,000 or 15, 000 feet 
high-that is, about the height of Mount Shasta. The 
gorges made by its great glaciers are still easily marked; 

in several notable respects, and, therefore, the deepest I The most important discovery, however, was that 
water on the western continent ; although the Caspian made in taking temperatures of the water. It was 
has been sounded to a depth of 3, 000 feet and Lake found that while the surface temperature was 61° Fah. , 
Baikal to 4,504 feet. at 555 feet the minimulIl of 39° was reached, and that 

FrolIl the floor of the lake rise three well marked below that the temperature gradually rose until at t':e 
cinder cones, two entirely under water and the third bottom, at 1,650 feet, it was 46°. The conclusion is 
forming 'Vizard Island, ,845 feet high, and having its almost irresistible that this curious phenomenon is due 
own crater, 150 feet deep. The water' of the lake is of to the presence of very considerable volcanic heat. 
the most remarkable deep blue color, and so clear that The weirdness and grandeur of the lake itself have 
the bottom can be seen at a depth of over 100 feet, so focused attention that it had been forgotten that 
The lake has no visible outlet or inlet, and is un doubt- the mountain on which it is situated, although over 
edly fed from the precipitation in the immediate 8,000 feet high, had never had a name. It has now 
vicinity. A water gage established by the Mazamas been formally christened Mount Mazama, in honor of 
this year shows that the water slowly but very the vanishing genus of mountain goat, from which the 
steadily falls as the summer progresses. society mentioned above takes its name. The Geo-

The expedition of the l\Iazamas had something of logical Survey have lately published a large scale map 
the nature of a scientific expedition. Parties from the and description of Crater Lake, and the place is sure 
Geological Survey, the Biological Survey, the Fish before long to be known as one of the greatest scenic 
Commission and the Division of Botany were there attractions of the country. 
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J titntific �tUttican. 
A NOTABLE EVENT IN AMERICAN SHIPBUILDING.

· 
build the large ocean steamer as cheaply as the English 

It is not putting the case too strongly to say that no and GerIllan firms, there is every reason to hope that 
event in the history of American shipbuilding has had we soon shall do so. At the last visit of the British 
greater significance than the recent placing of an order ironmasters to this country they freely admitted that 
by the Japanese government with the Cramps Ship- manufactured product was turned out more cheaply in 
building Company, of Philadelphia, and the Union this country than was possible at home, and this in spite 
Iron Works. of San Francisco, for the construction of of the higher wages. They attributed the difference to 
two war vessels. It marks a forward step in the deve!- improved machinery, skillful administration and 
opment, or rather rehabilitation of ollr marit.ime inter- greater efficiency of labor. There is no reason to snp
ests, as notable in its way as the floating of the first pose that we have reached the limits of progression 
steel cruisers of our new navy some dozen or more years along these lines in our shipbuilding industry, and it is 
ago, or the recent successful trials of our three first- reasonable to look for a time, not far distant, when 
class battleships during the past twelve months. orders for European pl1ssenger and sailing ships will be 

The action of the Japanese government in intrusting freely placed in American yards. 
the building of two of the crack ships of its present .. • • 
programme to American builders proves that the uni- GOOD LOCOMOTIVE PERFORMANCE WITH HEAVY 
form excellence of the ships and material which have LOADS. 

been turned out of American yards has had its On the occasion of a recent trip by our representa
effect. It means that, in the estimation of the young- tive from Philadelphia to Jersey City over the Penn
est and most progressive of the naval powers of the sylvania Railroad, some exceptionally good running 

world, our work is fully up to the standard of the old- was done by the company's well known compound 
est and most experienced yards of Europe. Not, how- locomotive No. 1515. The train consisted of thirteen 
ever, that we needed any such indorsement. Ships cars of more than average weight, as will be seen from 
like the battleship Indiana, the armored cruiser BrQok- the accompanying figures, and it was hauled over the 
lyn, and the protected cruisers Minneapolis and Colum- division in two hours and twelve minutes, or one 
bia, are as fine vessels of their class as are to be found minute less than schedule time. 

afloat to-day ; but, still there is one circumstance which In reply to our inquiry, Mr. Thomas U. Ely, chief 
gives special importance to the action of the Japanese of motive power, writes us : 

in placing this order with us, and this is that they have .. This locomotive is a compound, and was built in 
but lately emerged from a war in which their victories 1892 as an experiment to enable us to get some in for
were won by the type of vessel which they are now hav- mation in regard to the compounding principle. It 
ing built in American yards. They are, therefore, was the first locomotive with seven foot driving wheels 

specially qualified to judge of its value, and would built in modern practice up to that time. It has done 

naturally wish to place the order with those firms excellent work and seems well adapted to hauling 

which are best qualified to carry it out. heavy trains at a high speed. 

The contracts were awarded after mature delibera- .. The train on which your representative rode from 

tion, and a thorough consideration of plans submitted Philadelphia to Jersey City on October 4 consisted 

by European builders, the Japanese commissioners of thirteen cars, as follows : 

having first visited the various shipbuilding yards in 
this and other countries. 

The ne w ships will be 405 feet long, with 45 feet beam, 
and about 17% feet draught, the normal displacement 
being 4,760 tons. They will have high speed-about 
227i1 knots-and will be heavily armed, carrying two 
8 inch guns of the semi-rapid fire type, ten 4·7 inch rapid 
fire guns, twelve 12 pounders, two 6 pounders, and two 
27i1 pounders. It will be seen that they are enlarged 
Yoshinos, a type of swift, powerfully armed cruiser, of 

Weight of 
Equipme nt. 

Pounds. 
Two sle epi ng cars . . . . .. . ..... . . .. . . .  190,000 

Three co aches ...................... 196,800 

One dining ear . . . . . . . . . .. . . ... . . . . . .  95,000 

Two mail cars . . . . . .. . .. . . . . . . . .. . . .  
125,600 

One baggage car . . ................. 55,000 

Fonr express cars . . . . . . . . . . . . . . ... . . .  210,400 

Totals .. ................. 872,800 

Lo co motive . . • . • • • • . . . . • • • • • • • • . . . . •  

Tender ....... ..................... . 

Weight with 
Lading. 
Pounds. 

197,500 
216,300 

95,000 

201,600 
95,000 

330,400 
1,185,800 

145,500 
77,000 

moderate. size, which rendered good service in the ope- Total weigbt of tr..m ........ .. . 1,858,300 
rations of the late Chinese war. ., The steam pressure was 205 pounds. " 

There is every reason to expect this successful compe- No. 1515 is a two cylinder compound, with two out
tition of our home yards with those of the world will side cylinders, 197i1 and 31 inches in diameter, with 28 
open the way for an extended connection with those inch stroke. It has piston valves 12% inches in diame
countries whose navies are built abroad. Japan itself tel', which are placed in the saddle within the frames, 
is evidently aiming at naval supremacy in the Pacific, and, therefore, between instead of on top of the cyl
and will undoubtedly call for ships faster than her inders. The hurricane deck is carried at the level of 
yards can supply them, and the various South Ameri- the cab floor and just clears the top of the cylinders, 
can republics are entirely dependent upon foreign ship- being curved down in front of them to the regulation 
builders for new vessels. Our great shipbuilding con- height of an ordinary pilot. The boiler is of the Bel_ 
cerns on the Atlantic and Pacific coasts are advantage- I pane pattern, with a firebox 3 feet 4 inches wide and 9 
ously placed for competition. They are nearer in some feet long. The drivers are, as stated, 7 feet in diame· 
cases by many thousands of miles, and we have, more- t�r, and as the boiler is 65 inches in diameter, it is nec
over, all the advantage which our excellent relations essarily carried very high, the center being 9 feet above 
with these peoples, especially on the southern conti- the rails. 
nent, undoubtedly gives us. The truck wheels and those und er the tender are 

The securing of these contracts is another evidence unusually large, 42 inch, the tender being of the Eng
of the wisdom shown by the government in decreeing lish type, six wheeled, with a rigid wheelbase. It 
that the ships of the new United States navy should weighs 77,000 pounds when loaded with 3, 000 gallons 

be built in American yards and entirely of American of water and 15,000 pounds of coaL 

materiaL It required some courage to do this at a Referring again to the table of weights, it will be 
time when the cost of building warships was much noticed that 568 tons were hauled for a distance of 90 
greater in this country than in Europe, the art miles at the rate of over 40 miles per hour, and we are 
being yet in its infancy. And yet m no other way informed that the locomotive was working well within 

could the naval shipbuilding industry have been re- its maximum power. This is as fine a performance m 
suscitated in this·country. The enormous first cost of hauling a heavy train at express speed as has come 

the necessary plant for the manufacture of armor and within our notice, and it proves that there are cer

machinery would have prevented any private corpora- tain classes of work for which the compound is sp(>'cially 

tion from undertaking its erection, unless they were adapted. Recent experience both in this country and 

sure that a certain amount of orders would be abroad seems to establish the superiority of the simple 

forthcoming each year. And, although the earlier engine for exceptionally high speeds, and it is signifi

ships were costly, it was not l.ong before the many im- cant that in the recent racing from London to Scot

proved and labor-saving methods which American es- land the latter type did most of the work. At lower 

tablishments introduced into the manufacture of ships, speeds, and with heavier loads, the compound begins 

guns and armor enabled them to make a rapid reduc- to show an economy. 

tion in the price of their bids for government work. 
This was shown at the bidding for the last three battle
ships authorized by Congress, when the prices showed 
a reduction of from twenty to thirty per cent over the 
cost of the earlier battleships contracted for a few 
years before. 

Incidentally it should be mentioned in this connec
tion that there is no greater stimulus to the creation of 
a merchant marine than is offered by a liberal policy 
of naval shipbuilding. The costly plant, the expert 
workmen and the skilled designers which are essential 
to the success of naval yards, whether public or pri
vate, exercise a powerful stimulus upon the general 
shipbuilding interests of the country. The firm that 
can build an Indiana or a Massachusetts is well equip
ped for the construction of a St. Paul or a St. Louis. 
There ought to be no reason why we should not com
pete for Atlantic liners as J;luccessfully as we have done 
for these Japanese warships. If we cannot at present 

...... 
A. NeW" Harbor Mail Transport. 

The plan begun last August of having the foreign 
mails transferred to special tugs while the steamers were 
detained at quarantine, and transported to the various 
railway terminals direct without going to the New York 
office and then to the respective transportation lines, 
has operated so well during the past few months that 
the post office department at Washington will recom
mend to Congress the building of a special mail trans
port boat of rapid speed fitted up with sorting bins 
and tables similar to the present railway mail cars, 
which will meet incoming vessels and take the mails off 
at quarantine. Then on the way up New York Harbor 
the clerks will quickly distribute and sort the mail mat
ter intended for the different roads. It is calculated 
much time will be saved in this way and a more prompt 
delivery of the mails insured. The proposed vessel is 
to cost $40,000. 
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THE HEAVENS FOR DECEMBER. 
BY WILLIAM R. BROOKS, M.A., F.R.A.B. 

THE SUN. 

The sun's right ascension on December 1 is 16 h. 
33 m. 44 s. ; and its declination south of the celestial 
equator is 21 deg. 58 m. 26 s. 

On the last day of the month its right ascension is 
18 h. 46 m. 7 s. ; and its declination 23 deg. 1 m. 51 s. 
On the morning of December 21 the sun reaches its 
greatest southern declination, 23 deg. 27 m. 13 s. On 
that date also it enters Capricornus and winter is said 
to begin. It will be seen from th3 above that, even by 
the last of the month, the sun has returned northward 
nearly half a degree from its most southern dip. 

Sun spots are rather infrequent just now, but an oc
casional fine group will reward the faithful telescopic 
observer. 

MERCURY. 

Mercury is evening star, but, h aving been in superior 
conjunction with the sun only two days before the 
month opens, it will not be visible until the latter part 
of December, when it must be looked for soon after 
sunset and near the sunset point. 

On December 1, at four o'clock P. M. , Mercury is in 
aphelion, or in that part of its orbit which is most dis
tant from the sun. This must not be confounded with 
Mercury's greatest elongation from the sun as seen 
from the earth, which is, of course, an entirely different 
thing. 

Mercury is in conjunction with the moon on Decem 
bel' 4, at 7 h. 16 III. in the evening, when the planet will 
be 3 deg. north of the moon. 

The right ascension of Mercury on December 1 is 16 h. 
46 m. 48 s. ; declination south 23 deg. 33 m. 20 s. ; and on 
December 31 its right ascension is 20 h. 3 m. 46 s. , de
clination south 22 deg. 10 m. 59 s. 

VENUS. 

Venus is evening star, and although its great south
ern declination robs it of much of its prestige, it is 
nevertheless a most regal object in the southwestern 
heavens. 

No one can mistake this peerless celestial gem on the 
warm bosom of the early night. 

Interest has been revived in the question of the axial 
rotation periods of Mercury and Venus by a recent an
nouncement from Mr. Percival Lowell's observatory at 
Flagstaff, Arizona. 

The result of his observations leads him to think 
that these planets make but one axial rotation in per
forming a revolution about the sun, thus confirming 
the work of the noted I talian astronomer Schiaparelli, 
who came to a similar conclusion about six years ago. 
Further particulars from the Lowell Observatory, 
which has unsurpassed facilities and conditions for 
these delicate observations, will be awaited with great 
interest. 

Venus crosses the meridian on December 1, at 2 h. 
29 m. in the afternoon, and sets at 6 h. 58 m. P. M. 

On December 31 it crosses the meridian at 3 o'clock 
in the afternoon, and sets at 8 h. 2 m. P. M. 

MARS. 

Mars is in the eastern evening sky, on the first of the 
month rising soon after sunset, and is well placed for 
telescopic observation a few hours later. Its great 
northern declination is especially favorable. 

Mars comes into opposition at midnight, on Decem
ber 10, and it will be then at its nearest approach to 
the earth for this apparition. While the wonderful so
called canals must be left to the great telescopes, much 
detail can be seen on the planet with good instru
ments of moderate aperture under proper conditions of 
the atmosphere, or in .. good seeing " as astronomers 
say. Much also depends upon good eyesight-a trained 
and educated vision. This usually comes with years 
of practice. Mars rises on the first of the month about 
6 o'clock in the evening, and reaches the meridian 
three-quarters of an hour after midnight. On the last 
day of the month it rises at 5 h. 40 m. P. M. , and 
reaches the meridian at 10 o'clock P. M. The right 
ascension of Mars on Decem ber 15 is 5 h. 6 m. 6 s. ; and its 
north declination 25 deg. 39 m. 8 s. Its apparent motion 
is slowly retrograde through the constellation Taurus. 

JUPITER. 

Jupiter is in the morning sky, in the constellation 
Leo, and about twelve degrees eastward from the 
bright star Regulus in that constellation. Jupiter may 
now be observed telescopically to good advantage, 
reaching a fair altitude by three or four o'clock in the 
morning. Its wonderful belts and spots are already 
being studied by the enthusiastic students of this giant 
planet. Four of its moons will afford delightful and 
ever-changing telescopic pictures ; while later, as it 
sweeps into nearer reach, the great instruments will 
attack the difficult fifth satellite. 

I name herewith some of the interesting phenomena 
of the satellites which may be observed in December. On 
the early morning of Dece

'
mber 2, the I satellite will 

transit, ingress at 1 h. 30 m. Egress of its shadow at 
2 h. 35 m. Egress of the satellite at 3 h. 50 m. On De
cember 3, at 1 h. 6 m. , the I satellite will reappear 
from an occultation. On December 4 the IV satellite 
will disappear in eclipse at 3 h. 3 m. 38 s. On De-

J titutiftt �mtttntu. 
cember 6 the shadow of the III satellite will ingress 
at 4 h. 15 m. On December 16, at 4 h. 2 m. , the shadow 
of the I satellite will enter on the disk. Ingress of the 
satellite I at 5 h. 14 m. Egress of the shadow of I at 
6 h. 22 m. On December 21, at 1 h. 36 m. 44 s. , satellite 
IV will reappear from an eclipse. On December 26 
satellite I will reappear from an occultation at 1 h. 5 m. ; 
and likewise satellite II at 2 h. 35 m. On December 31, 
at 5 h. 5 m. 28 s. , satellite I will disappear in  eclipse. 
At 5 h. 19 m. will occur the ingress of the shadow of 
satellite II ; and at 6 h. 12 m. 40 s. satellite III will dis
appear in eclipse. It is understood that all these times 
are morning hours. On Christmas Day, at noon, J upi
ter will be in conjunction with the moon, the planet 
being 3 deg. 38 m. north of the moon. 

On December 1 Jupiter rises at midnight and crosses 
the meridian at 6 o'clock A. M. On December 31 it 
rises at 9 h. 35 m. and crosses the meridian at 4 h. 4 m. 
A. M. Through the latter part of the month Jupiter is 
apparently nearly stationary. On December 15 its 
right ascencions is 10 h. 48 Ill. 7 s. ; declination north 8 
deg. 47 Ill. 23 s. 

SATURN, URANUS A:<D NEPTUNE. 

Saturn and Uranus are near each other in the morn
ing sky, but too near the sun for good telescopic study. 
They are in conjunction on the morning of December 
28, when Saturn will be 1 deg. 49 111. north of Uranus. 

Neptune is in opposition to the sun on December 10, 
when it rises at sunset, and is well placed for telescopic 
observation later in the evening. The right ascension 
of Neptune on December 1 is 5 h. 13 m. 12 s., declina
tion north 21 deg. 34 m. 4 s. On the last day of the month 
its right ascension is 5 h. 9 m. 30 s. ; declination north 
21 deg. 30 m. 9 s. 

Smith Observatory, Geneva, N. Y. , Nov. 21, 1896. 
• Ie • •  

The Shore Road Drive in Ilrooklyn, N. Y. 

Of all the many picturesque drives around New 
York Bay, there is none that presents a series of pret
tier marine pictures than can be seen from what is 
known as the Shore Road, which follows the meander 
of the eastern shore of the bay, from picturesque Bay 
Ridge, at Bay Ridge A venue, to Fort Hamilton at the 
entrance of the Narrows. The present road, which has 
ever been a favorite haunt of the citizens of Brooklyn, 
follows very closely the sharp curvature and abrupt 
grades of the bluffs which overlook the bay at this 
point, and while these features may enhance the ro
mantic beauty of the spot, they are too pronounced to 
be suitable to the necessities of a public driveway. 
The road, moreover, is at its best narrow and indiffer
ently maintained. 

The city commissioners have lately -f;aken steps to 
improve the present road and turn it into a driveway 
similar to the well known Riverside Drive and Speed
way in New York City, and the splendid twelve mile 
stretch of road in New Jersey known as the Hudson 
County Boulevard. The proposed improvements are 
to be carried out on a lavish scale, as may be judged 
from the fact that the preliminary purchase of the 
strip of water front, including the proposed road and 
lying between it and the bay, will cost in the neigh
borhood of two and a half million dollars. The water 
front thus acquired will be placed under the care of 
the Park Department of Brooklyn. 

The work will be commenced at the Bay Ridge end, 
and in general the line of the existing road will be fol
lowed, the curvature being reduced and the grades 
lightened. The scheme provides for a fifty foot drive
way, with a sidewalk six feet wide on the inside for 
the use of residents along the route. On the shore 
side of the road, immediately joining it, will be a strip 
of grass eight feet wide, planted with shade trees, and 
then a walk sixteen feet wide immediately on the 
edge of the bluffs. This plan will be followed as far 
as Ninetieth Street. From there to Fort Hamilton 
there will be a drive thirty feet wide along the top of 
the bluffs and another forty feet wide at the edge of 
the water. There will also be a sixteen foot walk and 
a twenty foot bicycle path at the edge of the water, 
which will follow the shore line for the whole two and 
one-quarter miles from Bay Ridge Avenue to the fort. 

The ground between the driveways and walk on the 
bluffs and the shore line walk and bicycle path at 
water level will be tastefully sloped, terraced and 
planted. At the north end the dri ve will connect with 
a parkway, which is to be constructed from First 
Avenue to Fort Hamilton Avenue, and which, in order 
to avoid interruptions from surface line traffic, will be 
carried by tunnel or bridge across the intervening 
avenues from First to Eighth inclusive. 

The work is being carried out under the care of 
Edwin C.  Swezey, C.E. ,  with William Jackson, C .E. ,  
of  Boston, Mass. , as  consulting engineer. 

,. •• I .. 
The 'rellting of Srnokelef!uI Po,vders. 

In the SUPPLEMENT for the current week (No. 1092) 
will be found a very interesting article on the testing of 
smokeless powders by Mr. Griffith, who haR had a very 
extensive experience. 'rhis artiele is published by spe
cial arrangement with the English journal Arms and 
Explosives, and is specially recommended to all who 
are interested in explosives. 

Mechanical Devices that Dring Evils In Their 
"rrain. 

Just as the inventive genius of the age has forced 
novelties into the higher professions, and the expert 
mechanic finds his field growing larger continually, so 
the physician sees new or special diseases confronting 
him resulting from new conditions in modern life. 
These new diseases receive names from the lay world 
which are adopted by the scientific people. 

Among the new maladies, says the New York Daily 
Tribune, which the physicians attribute to recent 
mechanical and scientific inventions is the " trolley 
foot." The motorman on electric and cable cars rings 
the warning gong by pressing his foot upon a knob or 
button, and it is said that the constant pressure pro
duces an ailment which had never been known until 
the new cars came into use. 

•• In the first place," said a motorman, " it wears out 
the shoe quicker than you have any idea ; but that's 
the shoe's fault. Then, tapping the knob produces a 
tickling sensation at first, and then the foot gets inflam
ed. Of course, we know that it can't be anything 
serious, and keep right on kicking the thing, and after 
a few days the inflammation wears off, the skin gets 
hard and we think it's all over and that we'll have no 
more trouble. But that's a mistake. Shooting pains 
and nervous twitchings follow, and these are worse 
when one is off duty then when kicking the gong. " It 
was explained that in most instances the difficulty 
wears away, but that" trolley foot " had caused many 
men to quit the service of the railroad corporations. 

Telephone ear, as a result of constant use of the tele
phone, has given the ear specialists considerable work. 
'rhe structure of the ear is not in any way affected by 
the use of the instrument, but the unnatural use of the 
organ frequently causes a nervous strain, which is re
flected in the aural nerves. When asked about the 
cure for the telephone ear an otologist said : 

" I  have Hever seen a case which was not cured in a 
short time after the cause was removed. When the 
patient stops using the telephone, the ringing noises 
and the headaches soon disappear. " 

Bicycle back and bicycle toes are among the ills 
which are charged to the improper use of the bicycle. 
" The man or woman," said a physician, " who doubles 
up on a wheel cannot escape the' bicycle back ' if he 
lives long enough, and the coward on a bicycle is apt to 
contract the • bicycle toe, ' which results from' curling 
up ' the foot. It is a strange thing." he added, " but it 
is true that the nervous rider, who constantly thinks 
he is about to tumble, will have excruciating pains in 
his toes after a short ride, and he will be troubled in 
that way until he gains confidence enough in himself 
to stop the nervous contraction of his feet. As to the 
• bicycle back, ' it is simply a natural consequence. The 
men who work in mines and who are compelled to 
stoop for hours at a time have what is known as • min
er's back,' which is identical with' bicycle back ; '  but 
while we pity the miners, we condemn the wheel
men. " 

Telegrapher's cramp is another one of the modern 
complaints. It results from the manipUlation of the 
telegraphic key, and affects the sufferer in the same 
way as writer's cramp. The fingers which are used on 
the key and the whole forearm are frequently made 
useless, and are restored to a normal condition only 
after scientific treatment by gymnastics and massage. 

Typewriter's cramp is much like the telegrapher's 
cramp, but as both hands are used in writing on the 
machine, so both hands are often involved in the ab
normal condition. 

••••• 
' .. he Convention of the Amel'lcan Society of 

lllecbanical Engineers. 

The New York convention of the American Society of 
Mechanical Engineers was opened on the evening of 
December 1, when Mr. John Fritz delivered the presi
dential address, taking for his subject " The Progress 
in the Manufacture of Iron and Steel in America, and 
the Relations of the Engineer to it. " The papers which 
are periodically read at these meetings form some of the 
most valuable contributions to the technical literature 
of the country, and it is needless to say that the contri
butions on this occasion were fully up to the traditions 
of the society. 

By the courtesy of the secretary, Mr. F. R. Hutton, 
;�'e are enabled to print the first paper of the series in 
the current issue of the SUPPLE�IENT. It is from the 
pen of Sir Henry Bessemer and is entitled an " Histori
cal and Technical Sketch of the Origin of the Bessemer 
Process. " The dIstinguished metallurgist gIves in full 
detail the various steps by which he was led to the dis
covery which has made hun famous ; and the recital is 
rendered very clear by copious illustrations, among 
which are cuts of the reverberatory furnace in the op
eration of which he first observed the possibility of de
carbonizing cast iron solely by the air blast, and also of 
his early converters. The paper is timely, and in view 
of the recent discussion of Bessemer's claims to the pro
cess, will excite widespread interest. In subsequent 
issues of the SUPPLEMENT we shall publish several 
other papers from the series that were read at the late 
convention. 
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THE CONDENSATION OF AMMONIA GAS. I which are controlled by what is known as the Quisisana 
The illustration represents a condenser of simple and Company. It will be seen from the illustration that in 

inexpensive construction in which the operation of con- place of the ordinary counter served by waiters there is 
densing ammonia gas )lIa�· be Illore rapidly carried on a set of ornalllental cabinets ranged along one side of 
than has been general ly practicable heretofore, the con- the room which have a shelf [lJ"Oj ect i n g  at a convenient 
denser being also adapted fm use as a brine cooleI'. The height, upon which are placed the lll 'ces�al"y glasses or 
i mprovement has been patented by John D. Smith, of cnps. AbO\·e the drinking vessels are the faucets and a 
No. 633 Amsterdam A\-enue, New York City. 
Fig. 1 shows the condenser in perspective, 
with portions broken out, and Fig. 2 is an 
inside view of the fron t header. The head
ers are connected b�· staggered condensing 
pipes, all inclined downward from the rear 
to the front header, and leading through the 
lower portion of the front header is a water 
pipil which extends back and forth t h rough 
the whole series of condensing pipes, and has 
an outlet at the upper end of the front head
er, the water pipe bei ng of considembl y  less 
diameter than the condensing pipes. The 
front header, as  shown in Fig. 2 ,  has a trans
verse inclined partition, from which a pipe 
leads downward, designed to carry the con
densation which takes place above tho 
partition to a point of discharge into a suit
able receptacle near the lower end of the 
front header, the partition preventing the 
passage of  gas to the lower portion of  the 
header. 

The gas entering by the vertical pipe at the 
top of the front header circulates or passes 
into the condensing pipes above the par-
tition, while the flow of water through the water cir
culating pipe very rapidly condenses the gas under a 
very low pressure. A large portion of the gas is con
densed in the pipes above the partition, and the ready 
outflow of the condensation prevents the clogging of 
the pipes that so frequently happens in other forms of 
condensers. For the comparatively small amount of 
gas passing to the lower pipes, the condensation is car
ried to a bottom outlet of the front header. In using 
the device as a brine cooler this outlet is dispensed with, 
and the apparatus is placed in a tank of brine suit
able for storage supply, the ammonia being expanded 
in the bottom of the front header. The evaporation 
of the ammonia in the outer pipes, which are in com
munication with the brine in the tank, is rapid, and 
the evaporation acts direetly on the surface of the inner 
pipes, through which the brine is passing, the capacity 
of the gas for the absorption of latent heat being thus 
completely utilized. 

.-----.-----� 
THE AUTOMATIC LUNCH COUNTER. 

One of the most elaborate applications of the " nickel
in-the· slot machine " is that which forms the subject of 

SMITH' S AMMONIA GAS CONDENSER. 

slot to receive the coin . The customer places a glass or 
cup beneath the faucet bearing the label of the drink 
which he desires and the money is inserted in the slot. 
The apparatus will then automatically, without further 
action of the buyer, deliver the liquid. The establish
ment in question offers a customer the choice of a large 
variety of drinks, the various liquors being obtainable 
at aU seasons of the year, and the iced drinks of sum
Iller being replaced by a variety of hot drinks in the 
winter. 

The liquors, etc. , are kept in glass vessels and the hot 
drinks in nickel tanks surrounded by a hot water bath 
which is heated by gas. In order to insure perfect clean
liness, no rubber is used, the liquids being conducted to 
the faucets thl'Ough silver tubing. The measuring out 
of the drinks is controllfld by clockwork located within 
the casing of the stands. Each stand is provided with 
an automatic spraying nozzle for cleaning the cups and 
glasses. It is located in the center of a disk which is 
provided with a groove to receive the rim of the in
verted glass. Upon pressing down, a spray of water 
rinses out the vessel. 

The eatables, such as sandwiches, cakes, etc. , are con-

tray, and whenever the purchase coin is put in the slot 
the tray revolves far enough to bring a sandwich oppo
site an opening through which it is automatically pre
sented to the purchaser. Other stands provide hot 
chicken, beef Ot' other mettts, and, indeed, the Quisi
ana cafe has a bill of fare which would compare favor
ably in point of variety with a first-class restaurant of 

the common type. 
-� ---.��- . .  �.�-------

P r o d n c ti o n  of' A Dl b e r. 
·l'he working of amber in Prussia is a 

monopoly in the hands of a firm who own 
the two best mines, Palull1icken and Krax
tepelle. For the concession they have, ac
cording to Consul Hunt,  of Dantzig, to pay 
to the German government a royalty of 
H50, 000 marks (about $W2, OOO) a year. It is 
reckoned that this firm has up to now paid 
no less a SUIll than $5, 000, 000 in royalties to 
the German government. In addition to the 
output from the mi nes in 1895, a good deal 
of amber was picked up on the beach at 
Pill au, in the province of East Prussia, be
ing washed up with the seaweed during the 
prevalence of northwesterly gales. The 
shore at Pillau after a storm is sometimes 
covered with a layer of seaweed three feet 
thick, among which the amber is found en
tangled. Men, women and children find 
easy and lucrative employment in search-
ing for the amber along this part of the 
amber coast. The people engaged in this 

precarious work often earn thirty shillings a day 
and more. In 1895 about 100 tons of raw amber came 
to Dantzig to be worked up , as compared with 140 tons 
in 1894. It was nearly all melted to make lac and 
varnish. The larger pieces are made into beads, which 
are sent all over the world.  The beads known to the 
trade as Leghorn corals were in strong demand. 

S t r e e t  (:lea n i ng in Berl i n .  
The street cleaning department of Berlin, Germany, 

is managed by a committee consisting of four city 
councilors and eight aldermen. The commissioner or 
" director " receh'es a salary of a little over $2, 000. The 
next employe is called the inspector and receives 3, 000 
marks (about $,50) .  'l'hen there are six overseers and 
an administrator, w ith salaries from 2, lHO to 2, 850 
marks, and twenty-four chiefs, with 1 , 500 to 2, 000 marks 
a year. Eight hundred and ninety-seven workmen are 
regularly employed. Of these, n inety-six are foremen 
receiving 3 ·75 marks (not quite a dollar) a day ; five 
hundred and fifty-one workmen of the first class, with 
3 ·25 marks a day ; seventy second class workmen, with 
2 · 75 marks a day, and one hundred and eighty boys at 

AUTOMATIC LUNCH COUNTER, WITHOUT WAITERS. 
the accompanying illustration, which shows the interior tained beneath a large bell glass, as shown in the third 1 ·60 marks a day. They are, however, paid for Sundays 

of a cafe in the PotsdamerstmRse, Berlin, equipped with stand from the right. The glass contains about one and holidays, also during sickness, and recei ve a pen
automatic lunch counters. There are several establish- dozen sandwiches, each of which is placed in a paper sion in old age. -Oesterreichische Monatsschrift flir den 

m�ntil of the same kind in this and other German cities dish. They are arranged in a circle upon a revolving l:Iffentlichen Baudienst. 
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A RAILROAD M ISSION C AR. assigned during the afternoon. Two reporters are kept 

We present an engraving of a singular railroad car. It in reserve in the office every evening. The night city 
is used for mission purposes in Siberia. The country is editor has a most responsib le place. He must be a 
sparsely settled, so that the number of established man of keen j udgment. He has little time for delibera
churches is very small, aacl the car offers a very good tion. \Vhen the news comes of some accident, some 
solution of the problem of religous instruction and defalcation, some murder, the sudden death of some 
worship . It is transferred from station to station and prominent man, he must not only judge instantly what 
services according to the Greek rit ual are held in it. is to be done, but must know where to send to get 
The interior is very handsome, being decorated with the fullest information. 
all the rich barbarity and splendor of Russian art. The telegraphic news editors in the office of which I 
The walls are covered with painted images and are pro- write especially number three men, and their work is 
vided with a tabernacle, large candlesticks, etc. Access to divided geographically. B ut in most offices one man 
the interior of this rolling church is gained in the usual is in charge of the telegraphic news, and he parcels out 
manner. At one end of the car is a chime of bells and the copy. It is a fact that every newspaper receives 
the top is surrounded by Greek crosses. Mission cars every night from two to five tllnes the amount of mat
have been used in the United States, especially in tel' it can print. Very little of it is written smoothly. 
North Dakota, where the same conditions obtain as in Rarely is an article sent to the composing room without 
Siberia. They contain an organ , an altar, a font, and change. The large staff of editors is necessary to cull 
seats for quite a congregation . out what is printable, to avoid libelous matter, to write 

.. • • • .. the head lines, to condense, to verify statements. As 
A N ight i ll a llI e t l'opo l i t a ll N e",sl.a l. c r  Office.' fast as each article is edited it goes to the cOlllPosing 
'1'here are three distinct grades of men in every news- room, and ill the course of half an hour on an average 

paper office, the men who write, the Ill. en who edit, and I a proof . is ready for exallli.nat iOll . About eight o'clock 
the Jllen who neith er write nor edit. but who direct. in the e vening a new face appear,; ill the office. It is 
At the head of every IIwtropolitan newspaper i8 the that of the night editor. His business is to go over the 
edi tor. H€ directs 
t h e  policy, a n d  
fi n a 1 responsibil
ity rests on hilll 
for e v e r y  t h i n g 
t h a t  appears in 
the  p a p e r .  He 
has under him the 
managing editor, 
who is the chief 
executi ve officer of 
the establishment. 
This man has sup
ervision of the col
lection of the news 
an d the manner in 
w h i c h it is pre
pared for publi
cat ion . He has a 
city editor to col
lect the local news 
and f r e q  u e n  t l y  
a n  0 t h e  r man to 
look after the tele
graphic news. The 
city editor has a 
corps of report
e r s  u n d e r  h i s 

c h a r g e and the 
chief telegraphic 
news editor has a 
corps of c o r r e 
sponden ts in the 
various cities of 
i l llpOl·tance in the  
country under his 
eharge. Only a 
tew papers, how
ever, have a man 
i ll  direct charge of 
t h e telegraphic 
!lews. '1'he after

noon is spent regu
larly in the office 
in spIlding" out re
porters on the cus
tomal'y news as
�ignlllents of the 
d a y ,  in reading 
articles submitted 
for the Sunday 

RUSSIA N MISSION CAR. 

newspaper, in writing editorial articles, in looking over work of the editors on proof, to catch all their errors, 
t he lllai l ,  in ('u l ling frolll the exchanges material for and to place every article in its proper place in the 
reprint . ThiH requires a large force, but the work is paper. He usually answers tho tel egraphic news qup
subdivided so that there is no rnsh. ries and then goes over the editorial articles first with 

At six o'clock in the evening a new force of Illen ar- great care. He then reads such proofs of the news as 
rives in the office. They a1 e the editors of ('opy. '1'he have been made. One of h is first duties is to get an 
composing room begins work at seven o'clock and the estimate of the space needed for the advertisements 
editors at once begin to prepare the copy that has been and then to get an idea as to the space each of the 
written in the office during the afternoon or the tele- most important articles under consideration requires. 
graphic news copy that has been sent to the morning By a little figuring he can tell whether the paper will 
papers as well as to those of th e afternoon. The lIlan· be unduly crowded and he allots to each department 
aglllg editor goes home for three or four hours and the the amount of space it can reasonably pxpect. '1'here 
otfice falls at once into a routine. is no sense in putting a lot of matter in type that can 

'l'he night city editor is now ill charge of the co11ec- never find a place in the paper. About ten o'clock the 
ti on of local news and the editing of copy in his depart- managing editor comes in again. He spends the even
ment. He has five or si x copy editors to assist h im. ing in reading proofs for errors in j udgment, in answer
As fast as an article is prepared it is handed to h im and ing his correspondence, in settling I llatters of policy 
he checks it off on his assignment sheet and either pre- which are referred to him for fillal decision,  and in pre
pares the article for the printer h imself or gives it over paring days ahead for news events which are of irnport
to one of his assistants. 'Vhat is called " department ance and the exact time of whose occnrrence is known. 
lllatter " is usual ly the first copy to be handied. This About twelve o'clock it is noticed that the night editor 
consists of the reports from the courts, from the city is unusually busy. It is time for him to send some of 
hall, the coroner's office, and the like. Reporters con- his pages to the stereotyper. He sees that the editorial 
tinne to come in from time to time to announce the re- articles are placed properly according to the editor's 
suIt of the i nvestigations to which they have been schedule, fills up the chinks with such materi al as har-

* Franklitl Matthews, m tll�-Ch�rrt�uquau. Condensed for Public Opinion, lm?niZeS with the page, and sends it off. The pages 
f;\)ID which paper we copy.-ED. WIth the markets are next prepared and then there 

comes a lull. The proofs keep accumulating, however, 
and if  any man has an excuse to get feverish it is the 
night editor. At one o'clock he must send more pages 
away, according to a careful time schedule. He must 
s upervise the placing of every article in its proper 
place and page, keeping kindred matters together and 
skimming with the eye of a hawk through his proofs. 
which fairly rain down on him. He is the one man WIlD 
is supposed never to make any mistakes and who lllUSl 
invariably catch the mistakes of others. He must llIakc 
changes frequen tly, using his best news instincts in
stantly and without deliberation. He usually keeps 
back three pages to the last. One of his last duties is 
to decide what to leave out for lack of room. It is at 
times of emergency that the greatest strain comes on 
the night editor. 

In the telegraphic news possibly a presidential con
vention or a general election causes the greatest strain. 
At conventions expert writers from the office are sent 
out, men who know the peculiarities of the office. 
'1'hey must file their matter in the telegraph office page 
by page, as it is written, and must give instructions on 
each page as to the proper place it is to occupy in the 
story 'rhe telegraph offices have a way of dividing· 
every long art ide tiied with them into sections, known 

as " Letter A, " 
" Letter B," and 
so on. The editor 
in the home o ffice 
f r e q  u e n  t l y  gets 
" L e t t e r  G "  be
fore " Letter C "  
has begun, and it 
takes a cool brai n  
and a steady hand 
to eliminate ob
jectionable m a t 
t e r ' k e e p  t h e  
words in their pro
p e r  order, a n d  
maintain a steady 
rate ill sending 
the matter to the 
composing room. 
E l e c t i o n  night 
brings duties such 
as come only on 
t h o s e  occasions. 
Urdinary routine 
is practically sus
pended . On ordi
nary 0 c c a  s i o n s ,  
however, there is 
no m 0 r e confu
sion, no m.ore ner
vous excitement, 
no more feverish 
haste in a metro
politan newspaper 
office than there is 
in the daily con
duct of a railroad 
plant. 

Why do t h e  IJ o ", l  
'V a l k  i ll C i r d "  .. ! 

The question is 

often asked, Why 
is it that a person 
who is lost, wheth
er it be in a dense 
w o o d  or on a 
prairie, invariably 
moves in a circle, 
and always to the 
right ? No satis

factory answer has ever been given for this well-known 
peculiarity under the circumstances mentioned. 

Some physiologists, anatomists, and speculative philo
sophers claim that the left leg in the human species is 
slightly longer than the right, and so takes longer 
steps, thus causing a motion to the right which in time 
completes a circle , if the mind is so bewildered that it 
has no fixed objective point in view. Perhaps the real 
answer to this queer que -tion lies in the fact that most 
persons use their right hands in preference to the left, 
and are accustomed to passing objects on their right
hand side, and so, unconsciously, keep edging off to 
the right . On a prairie, however, where there is noth
ina: in the way of obstacles worthy of mention, this 
cause or reason for walking in a " right-handed "  circle 
would hardly hold good. 

Does any reader know, adds the Saint Louis Repub
lic, whether it is a fact or not that left-handed persons 
who are lost make the circle in an opposite direction 
to that made by a right-handed person ? 

�----- . � . � . 
O l d  Shi l'S, 

Some old wooden ships are still serviceable. The 
British Mercantile Shipping- List contains one ship 122 
years old ; three between 105 and 110 years ; four be
tween 100 and 105 ; thirteen from 95 to 100 ; and four
teen from 90 to 95. 
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The Berliner Tageblatt estimates the deficit on the 
exhibition to amount to something like $1, 950, 000, and 
this in spite of the fact that, according to the Lokal 
Anzeiger, the exhibition, before it closed on Nov. 15, was 
visited by 3, 500, 000 paying visitors. 

According to the recent communication made to the 
Royal Society of New South Wales by Prof. Liversidge 
on the composition of sea water, the professor· finds 
that it contains about 0 · 5  to 0'8  grain of gold per ton, 
thus confirming the work of Sonstadt, published SOllle 
years ago. 

German explorers in New Guinea, Dr. Lauterbach, 
Dr. Keruting, and Hen Tappenbeck, discovered in 
October, at the foot of the Bismarck Mountain, a navi
gable stream flowing through a fruitful and thickly 
populated plain, over which they traveled for two 
hundred miles. This is the first well populated area 
that has been discovered in the interior of New Guinea. 

Prof. 'V. J. Waggener finds that with an ordinary 
printing press and woodcuts or similar relief engrav
ings all kinds of pictures and diagrams may be printed 
upon sheets of transparent gelatin, in the same way 
that they are now impressed upon paper. The prints 
thus made are ready for use as lantern slides without 
any further preparation, and can be produced for a 
few cents. 

In the polar regions, Mr. Moss fo und that at a tem
perature of -350 C. (-31° Fah. ) a candle would not 
burn regularly ; for the wax would not melt, being 
cooled at once by the surrounding air. The flame then 
burned feebly, and sank down into a kind of tubular 
hollow ; and on boring holes into this the flame sank 
down so as to leave a tubular shell, which was actually 
not melted by the flame. The continuous current of 
very cold air induced by the flame was not heated suf
ficiently to enable it to melt the wax above the flame. 

When a soil that is not irrigated is covered with 
plants, it evaporates, according to Prof. 'Vollney, a far 
greater quantity of moisture than when the surface is 
bare. In the former case the evaporation cannot ex
ceed the quantity received by the soil from the atmo
sphere before or during the period of growth. Swampy 
lands and those that are well irrigated, as also free sur
faces of water, can, under circumstances favorable to 
evaporation , sometimes give to the atmosphere a great
er quantity of water than corresponds to the precipita
tion that occurs during the same time. 

An important source of vanadium compounds has 
lately been discovered in South America, says Nature. 
In the high plateaus of the Andes, at a height of about 
16, 000 feet, there exists a mine of anthracite containing 
vanadium. The coal from this mine, which is easily 
worked, burns easily, leaving about two per cent of 
ash. This ash contains one-seventh to one-quarter of 
its weight of vanadium, besides some silver, with traces 
of zirconium and platinum. The extraction of the 
vanadium on the large scale has been accomplished by 
1\1. K. Helouis, who has applied it to the preparation of 
aniline black, to the coloring of porcelain, and in metal
lurgy. The vanadium used by M. Moissan in the pre
paration of vanadium carbide came from this source. 

The following table, sho wing the proportion of light 
reflected from various substances as compared with 
that which falls upon their surfaces, is given by Dr. 
Sutllpner, and will be found of interest, says Popular 
Science News : 

Per cent. 

White blotting paper. . . . . . .  • • • • . . . .  • . • . • . . . . . • . . . . . . . . . .  82 
White cartridge paper . . . . . . . . . . . . . . . . . . . .  . . . • • • • • • . • . . . .  80 
White tracing cloth . . . . . . . . . . . . . . . . . . . . .  . . . . . • . • . . . . . • . . . .  35 
White tracing paper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
Ordinary foolscap . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  70 

Newspapers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . • . . . .  50 to 70 
Yellow wall paper . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  40 
Blne paper . . . . . .  . . . . . . .  . . . . . . . • . . . . . . . . . • • . . . . . . . . . . . .  25 

Dark brown paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • •  13 
Dark chocolate paper . . . . . . . . . . . . . . . . . . . .  . • . •  . . . . . . . . . . . 4 
Planed deal, clean , , . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  40 to 50 

Planed deal, dirty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Yellow painted wall, dirty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

By common agreement the wasp is accepted as ern
blematical of irritability and petty malignity ; but even 
this much abused hymenopterous insect plays a bene
ficial part in the work of nature, as a note in the Irish 
Natural ist testifies. A number of wasps were seen by 
Mr. R. 1\1. Barrington, of Bray, buzzing about his cows. 
Closer inspection revealed that they \vere all busy 
catching flies, and pouncing with the rapidity of hawks 
after birds on the flies as they tried to settle or rest on 
some favorite part of the cow. One white cow drew 
more wasps than any of the others, because the moment 
a fly alighted it was seen at once against the skin. 
When a wasp catches a fly it immediately bites off both 
wings, sometimes a leg or two, and occasionally the 
head. Mr. Barrington saw some of the wasps when 
laden with one fly catch another, witho ut letting go 
the first, and then fly away with both. There was a 
constant stream of wasps carrying away flies, probably 
to feed the larVal in their nests, and returning again to 
the cows to catch more. In about twenty minutes Mr. 
Barrington estimated that between 300 and 400 flies 
were caught on two cows lying close to where he stood. 
Perhaps this narrative of good deeds accomplished will 
lead people to think more leniently of the vices of the 
wasp. 

� c itu t i f i c  jtUtticau. 
A N  EFFICIEN T  ANCHOR. 

For anchoring vessels to the shore of a stream, or for 
fastening guy lines in raising derricks or in house mov
ing, the simple form of anchor shown in the accompa
nying illustration has been devised and patented by 
John J. Ryan, of No. 120 Front Street, Memphis, Tenn. 
The anchor post has a tapel·ed lower end provided with 
a screw blade, its upper end receiving a wrench by 
which the post is turned into the ground, and there 
being an aperture in the post through which may be 
passed a bolt to secure a line shackle in position. Mova
ble vertically on the post between the screw blade and 
a collar j ust below the shackle is a metal anchor disk, 
shown also in the small view, the slot in the disk being 
closed by a riveted plate when the disk has been placed 

RY AN' S SHORE ANCHOR. 

in position on the post. '.rhis disk is designed to be es
pecially advantageous in making an anchorage in soft 
or sandy soils, or in banks over which water is flowing, 
and also serves as a guide to hold the post straight 
while screwing it into the ground. 

• • • • • 
AN IMPROVED HYDRAULIC ENGINE. 

The illustration represents an improvement in hy
draulic engines whereby the action of a ram or mo
mentum valve is rendered automatic, and the momen
tum of water is utilized to handle other fluids or gases, 
as in a pump. The improvement has been patented 
by Horace D. Payne, of Thompson, Pa. Combined 
with a ram valve of peculiar construction having a 
water supply is an incased diaphragm or piston, the 
space beneath which has connection with the water 
supply, while the space above is adapted to receive 
and handle a fluid or gas separate from the water sup
ply. The diaphragm thus has a fluid on each side, or a 
liquid on one side and a gas on the other side, the 
pressure being nearly equalized in either case and in-

PAYNE'S HYDRAULIC ENGINE. 

Facts About False Hair. 

History (writes Mr. Eric Broad, in Hearth and Home) 
records the fact that in 1662, in this country, long flaxen 
hair was purchased, from the head, at ten shillings an 
ounce, while other fine hair fetched from five to seven 
shillings for the same quantity ; and within the pres
ent century the heads of whole families in Devonshire 
were let out by the year at so much per poll, " a  peri
wig maker of Exeter going round at certain periods to 
cut the locks, afterward oiling the skull of each bereft 
person." That the use of false hair as an aid to 
feminine beauty was not unknown to the ancients is 
well proved. The Greeks, Romans, and Egyptians, 
long before the dawn of the Christian era, resorted to 
the wearing of tresses obtained from other persons' 
heads ; they even went so far as to paint bald heads so 
as to represent them as covered with short hair, also 
marble caps, so painted, were worn. A valuable mer
chandise in the blond hair of German women is men
tioned in ancient Roman history. 

A question that has doubtless often presented itself 
is : Where did all this hair come from ? This question 
I will endeavor to answer. With the coming of spring, 
in the midlands and west of France, appeared what 
may fitly be termed a singular class of nomadic indi
viduals, armed with long, iron-tipped staves, and bear
ing heavy pl'.cks of merchandise upon their backs. At 
first glance one would have taken them to be ordinary 
hawkers ; yet merchandise was but an accessory to 
their strange industry. They were the coupeurs, the 
reapers of a hirsute harvest. Armed with long, keen 
shears, they went their way seeking the tresses of will
ing victims dwelling in outlying hamlets and vil
lages of peasant France ; and a laborious business it 
was. From " dewy morn " until the shadows of night 
gathered thickly, they did their ten or fifteen miles a 
day-often fruitlessly and with empty stomachs, their 
only bed the wayside. In Auvergne these seekers after 
hair were known as chimneurs. The Bretons called 
them margoulins, which terms have no fit English par
allel::;. These curious journeymen exerted every effort 
to gai 11 their ends-a good head of hair ; the former pre
ferring the local fairs as a workroom, the latter choos
ing to visit the dwellings of their possible clients. In 
summer the Britt.any margoulin was often seen going 
through the streets, carrying his long staff, from which 
hung twists of hair, while he cried in doleful tones the 
well known " Piau ! Piau ! "  at the sound of which the 
cottagers, with an itching desire to possess some of his 
gewgaws, attracted the wanderer's attention. He was 
only too pleased to dazzle their eyes with his many col
ored wares, and the bargaining was not slow to begin. 
While the woman fingered his goods, the margoulin 
weighed her tresses with his hand-a proceeding at 
which he was adept through long practice. The bar
gain ended, the woman yielded her abundant locks in 
return for a few yards of cotton stuff, or a gay petti
coat, to which-thanks to the progress of civilization
the coupeur had to add a small sum of money. Some
times the transaction was not completed without much 
discussion on both sides. Very often the coupeur had 
to return to the charge owing to female indecision ; and 
he was more than happy when sure that a tardy 
remorse would not rob him of half his coveted 
trophy. 

Until the authorities intervened cutting was con
ducted in public as an amusement for onlookers, it 
being considered highly entertaining to hear ten or 
twelve rival coupeurs eulogizing their wares, each pro
testing his to be far superior to his fellows. The pro
hibition of this custom drove the hair harvesters to 
erect tents, rent for the day unoccupied shops, cellars, 
stables, or any corner they could find wherein to estab

lish themselves. Sticks were then stuck up, from them 

being suspended petticoats as a lure, as an indication 
of what could be had in exchange for tresses ; to the 

petticoats were attached twists of hair as trade marks. 

The ruse succeeded, peasants halted, casting envious 

glances at the multi-colored garments ; they were 

handled, and even tried on, thus affording an oppor

tunity to the coupeurs to flatter their fair customers

who did not long rest-and victory rewarded the cute 

buYers. In Auvergne-where the coupers were most 

nu;::nerous-the greatest harvest was reaped on St. 

John's day. The ingathering extended from April to 

suring durability in the diaphragm. The valve is 
adapted to be seated in the casing by the water pres
sure, and a bolt movable transversly in the casing is 
adapted to engage the valve stern to hold the valve 
open, a pivoted lever connected with all. overflow vessel 
moving the bolt out of engagement with the valve 
stem, while a water receiver has connection with a bolt 
adapted to hold the valve in closed position. A 
weighted lever pivoted to a bracket on the valve casing 
is adapted to move a pivoted lever connected to a bolt 
adapted to hold the valve open, and a vessel connected 
to the weighted lever is adapted to receive water dis
charged from the valve casing. As shown in the en
graving, the device is arranged as a combined boiler 
feeder and pump for conducting the water from steam 
coils or radiators of a heating system situated below 
the water level of the boiler. 

September, during which month the butchers, bakers, 

locksmiths, etc. , forsook their ordinary avocations for 

t.hat of the coupeur, returning to their l egitimate trades 

with the coming of the dead season. The hair of differ

ent countries was distinguished by certain qualities ; 

for instance, that of Auvergne was the coarsest ; the 

finest arid the most flaxen came Hom Belgium; the 

blackest and longest from Italy ; while that procured 

in Brittany was the most beautiful, though least well 

cared for. 
• • • • • 

IT is announced that our neighbors, Foster, Paul & 
Co. , 364 Broadway, manufacturers of kid gloves, are to 

retire from business on January 1. This firm was 

established some twenty years ago, adopting a patent

ed fastening for gloves, and to this invention is attri

buted their great success as manufacturers and the for
tune the concern has acquired. 
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N atural History N ot"'s, I order that the vibrations may arrive sufficiently in Tile A b u se of F ,·ee L i b ,·arie". 

The Fountain Tree.-Mr. Henri Lecomte, who has advance of the shocks and affect the animals before At its recent annual meeting in Cleveland, the 
recently returned from a mission to Congo, gives some I the shocks occur. American Library Association heard some candid criti
curious details concerning a fOl.i::lt::tin tree that he tnet Animals and Steam.-A writer in a German engineer- cism from its president, Mr. John Cotton Dana, libra
with in his travels. This tree, ,,, hich is very lofty alld • ing journal contrasts tl:re behavior of different animals rian of the Public Library of Denver. He feared that 
grows in damp places, is called the " moosanga. " It i toward steam machinery. That proverbially stupid his enthusiasm for the free public library was born 
belongs to the order UrticaceaJ. The trunk is very · animal the ox stands composedly on the rails without more of contagion than of conviction. In the public 
regular and is provided with large branches that bear having any idea of the danger that threatens him ; library, he said, you have stored a few thousand 
finely dissected leaves. It is divided at tile base, like dogs run among the wheels of a departing railway volumes, including, of course, the best books of all 
that of the mangroves, and enters the earth through a train without suffering any injury, and birds seem to time-which no one reads-and a generous percentage 
large number of ramifications. \Vhen the tree is cut have a peculiar delight in the steam engine. Larks of fiction of the cheaper sort. '1'0 t his place come in 
at a height of about five feet, says the Chronique often build their nests and rear their young under the good proportion the idle and the lazy, and also the 
Industrielle, a large quantity of water is observed to switches of a railway over which heavy trains are con- people who cannot endure the burden of a thought, 
flow from the section. l\lr. Lecomte cut one at a height stantly rolling, and s wallows make their homes in and who fancy they are improving their minds, while 
of five feet from the ground that had a diameter of engine houses. A pair of swallows has reared its young in fact they are simply letting the cool water of know
twenty inches, and then, forming a gutter along the for years in a mill where a noisy 300 horse power engine ledge trickle through the sieve of an idle curiosity. 
trunk, placed a pail at the base. '1'he next morning is working day and night, and another pair has built '1'he more persistent visitors are largely men who have 
the pail, which held nine quarts, had overflowed. The a nest in the paddle box of a steamer that plies between either failed in a career, or never had a career, or do 
water continues to flow after the trunk has been cut Pesth and Semlin. not wish a career. 
for some time. It doubtless ascends the trunk through The Speed of Birds. -The speed of pigeons and of Mr. Dana charged the free public library with re
capillarity. It seelllS to be perfectly potable, although birds m general has been much discussed in recent lieving the idle, the incompetent, and the indifferent 
rich in chlorides and other salts. ti;nes by different zoologists. Many authors are in- reader from the necessity-would he h1Lve books-of 

'1'he Roentgen Rays in Botany. -The result of some clined to give too high figures. Thus, according to going to work to earn them. It checks, he continued, 
experiments recently comIllunicated to the German Spallanzani the speed of the martin is fixed at 290 feet the serious reader in collecting a library of his own 
Botanical Society, by Mr. Alfred Schober, seeIIlS to per second, and that of the pigeon (estimated from a adapted to the wants and tastes of himself and his 
show that the X rays exert scarcely any influence upon flight of four from Paris to Budapest) at 155 feet per family. It leads parents to regard with indifference 
the phenomena of plant life. Plants exposed to the second. But these figures appear to be erroneous. the general reading of their children, just as the free 
action of the light of the Hittorf tube showed, how- An interesting experiment, reported by C iel et Terre, public school may lead them to be indifferent to their 
eyer, that this differs from solar ligh t, as far as plants has just been made at Anvers by Mr. A. Verschuren on formal education. 
are concerned, in that it does not cause any heliotropic the subject of the speed of swallows. HaYing suc- I This and much more in the same strain was loudly 
incurvation. It is well to add, nevertheless, that the ceeded in capturing one of these birds, he marked it applauded by Mr. Dana's large and representative 
conclusion is perhaps immature, seeing that the time and gave it in charge of a train that started for COIll- audience of librarians. It is evident that the abuses of 
of exposure of the plants to the rays was quite short piegne on the 16th of May with 250 baskets of carrier free public libraries have led to much searching of 
(thirty minutes) and not sufficient to justify the asser- pigeons belonging to the Fed eration Colombophile. heart among their chief officers. They are feeling, as 
tion made by the experimenter. The swallow was set free on the 17th of JUay at 7 o'clock the teachers of the public schools also feel, that they 

Vegetation and CivilizatioIl .-Mr. ThoIIlas Kirk, in a in the morning along with the pigeons, and, quick as a cannot take the place of the parent who abdicates 
memoir recently published by the Philosophical Society flash, took a northerly direction, while the pigeons from one of the primary responsibilities of parenthood. 
of 'Vellington, � ew Zealand, gives a certain number of were still describing numerous spirals in search of their A child whose father and mother hand oyer its rnellbd 
interesting facts relative to the modifications that the direction. At twenty-three minutes past eight the bird and moral culture to the teacher and the librarian 
indigenous flora has undergone. These modifications made its appearance in Anvers and hastened to seek virtually becomes all orphan. Neither public school 
are due to the direct or indirect action of man, volun- its nest. The first pigeons did not enter their cote till nor public library can do its duty toward its pupils 
tary or involuntary. Thus, at the present time there half past eleven. The swallow had made the 140 mile and readers without the hearty and intelligent co
are five hundred new species that have been more or trip in one hour and eight min utes, say at a speed of operation of parents. JUr. Dana's address was clearly 
less cOIllpletely acclimated in this country, where they 120 miles a hour or about 190 feet a second. The pigeon intended to traverse the easy optimism and self-gratula
had never existed before. In certain regions such spe- attained a speed of but 35 miles an hour or 50 feet a tory vein usual in presidential utterances. His criti
cies have obtained such a firm footing that they might OIecond. Such speed, nearly 200 feet a second, gives us cisrns will bear fruit in pointing to the abuses and losses 
readily be thought to be indigenous, if their true history an idea of the rapidity with which swallows are capa- inevitable when the form of gratuity is  impressed upon 
were not known. The indigenous flora has receded ble of accomplishing their migrations. To reach Bel- a comfort or a luxury which each should buy for him
before these strangers ; and it must not be thought gium from the north of Africa, for example, it would self. The form of gratuity is a form only; at great and 
either that it is large plants that are driving the old take them scarcely half a day. increasing cost a service is proffered which should be 
flora out, for in most cases it is small species which, The Leechee. -The leechee, or as it is variously rendered, not in the free public library, but in the 
through numerous and varied mechanisms that it spelled, litchi, lichi, or la'tj i, is the most celebrated of home ; or, if a compromise must be made, then by the 
would be interesting to explain in detail, gradually the indigenous fruits of China, and is now frequently free public library watchfully directed from the home. 
succeed in eliminating plants that at first sight seem to imported to this country and sold in fruit stores, and is -Appleton's Popular Science Monthly. 
be vigorous and well adapted for a successful struggle sometimes presented by Chinese laundrymen to their • , • , .. 
for existence. customers. There are several varieties, but the nlost Dr. SaJUlo ll on 'r u b e ,·culosis. 

Census of the Animal Kingdom. -The editors of the common is nearly round, about an inch and a half in In the course of an address given in New York City, 
Zoological Record have recently drawn up a table that diameter, with a thin, brittle shell of a red color, cov- Dr. D. E. Salmon, chief of the National Bureau of 
indicates approximately the number of the living spe- ered all over with rough, wartlike protuberances. Animal Industry, made the following brief summary 
cies of animals. The following are the figures given : Others are larger and heart-shaped. \Vhen fresh they upon Tuberculosis, says the Massachusetts Plowman. 
Mammals, 2, 500 ; reptiles and batrachians, 4, 400 ; tuni- are filled with a white, almost transparent, sweet, jelly- \Ve have learned, said Dr. Salmon, that : 
cata, 900 ; brachiopods, 150 ; crustaceans, 20, 000 ; myria- like pulp surrounding a large shining brown seed. 1. Tuberculosis is a germ disease. 
pods, 3, 000 ; echinoderms, 3, 000 ; cmlenterata, 2, 000 ; After they have been gathered some time, the p ulp 2. The germ attacks a great nUInber of animals ; e. g. , 
protozoans, 6, 100 ; birds, 12, 500 ; fishes, 12, 000 ; mol- shrivels and turns black, and then bears some resem- men, cattle, fowls, swine, sheep, cats. dogs, horses, rats, 
lusks, 50, 000 ; bryozoans, 1, 800 ; arachnids, 10, 000 ; in- blance to a prune. The Chinese are very fond of these mice, domestic vermin. Even bedbugs have been 
sects, 230, 000 ; vermes, 6, 150 ; sponges, 1 , 500. General fruits and consume large quantities of them both in a known to communicate the disease. Each infected 
total, 366, 000 distinct species. fresh state and when dried and preserved in various animal throws off germs capable of infecting tl l l  

Fear in Animals. -A Scandinavian writer cited by ways. The tree that produces them (N epheliuIl1 litchi) others. 
the Zoologist has recently described a curious method grows to a height of about twenty feet, and is a native 3. '1'he germ attacks only diseased or abraded tissue. 
of capturing swans much employed for centuries past of Southern China, although known only in a culti- 4. There are cells within the body whose duty it is to 
in the northwest of Iceland. The swans, after llloult- vated state. fight disease germs. 
ing in autumn, leave the interior in order to reach the • , • I .. 5. The germ may enter either by inhalation, inocula-
coast. The inhabitants of the coast and their dogs are 'rile New !lllnt B u ildi ng. tion or ingestion. 
prepared, and, when the birds approach, begin to The plans for the new United States Mint, to be built 6. Tuberculosis is more prevalent in old than in young 
make as much noise as they can by shouting, striking in Philadelphia, at Sixteenth and Spring Garden cattle. 
boards with stones, and making as much of a racket as Streets, have been completed and approved, and ad- 7. Tuberculosis is not hereditary. 
possible. This noise has a powerful effect upon the yertisements for bids for the erection will be promptly 8.  The germ can be killed : a, by a temperature of 
young swans, which, terrified and distracted, and not issued, says the American Manufacturer. '1'he act 158 degrees Farenheit for thirty minutes : b, by direct 
knowing which way to turn their heads, allow them- authorizing the building fixes the cost at $2, 000, 000. sunlight ; c, by diffused sunlight. 
selves to fall to the ground, where they are seized with- The site cost $325, 000. The plans purpose a bmlding 9.  Its virulence depends on the numbers present. 
out any difficulty. Fear is likewise exploited in South to cost $1, 650, 000. It will occupy the entire square 10. In-breeding, poor health, poor ventilation, poor 
America for the capture of another species of swan by bounded by Spring Garden, 8ixteenth, Buttonwood food, lack of sunlight, are important predisposing 
the Gauchos, who, when they perceive a flock, run and Seventeenth Streets. The main front is on Spring causes. 
toward it in keeping themselves leeward to the wind Garden Street and the side entrance for workmen and 11 .  There is no Illore, if as much, tuberculosis at the 
and in concealing themselves. \Vhen they get close wagons on Sixteenth. present time than in the past. 
enough to the flock, they spur up their horses and rush The building is arranged in the form of a hollow 12. Tuberculin, in competent hands, is a trustworthy 
upon the birds with loud shouts. The swans, seized square with an interior courtyard. '1'he front of the and safe diagnostic agent. 
with fear, are unable to take flight, and allow them- building proper on Spring Garden Street is 316 feet, 13. Tuberculosis is not a respecter of breeds. 
selves to be seized and slaughtered upon the spot. while the terrace which runs the entire length of the 14. That communities have been furnished almost 
The paralysis of fear is Illet with also in other animals, lot is 396 feet. The building has frontages on Sixteenth entirely with milk from tuberculous herds, without any 
and in a most marked manner. Mr. Cancani has and Seventeenth Streets of 180 feet. The rear of the appreciable increase in tuberculosis. Others have been 
pointed out quite a large number of instances in which building on Buttonwood Street comes directly on the furnished milk from healthy herds with no appreciable 
animals have given manifest signs of fear or inquietude street. The architecture is of the classic style, with decrease in tuberculosis. 
before earthquake shocks. We need not look for a some ornamentation of cornice, etc. The interior ar 15. That where fat cal\'es have been inspected, evell 
peculiar form of presentiment in these animals, for they rangement is designed in the most careful manner to where a large proportion of their dams and nurses al'e 
are in all probability influenced by the very slight secure the best possible practical operation of the mint. tuberculous, only in from two to five in 100, 000 1m ; 
tremors that precede the heavy shocks. However, as .. . . I _ the disea�e been detected. 
JUr. Cancani remarks, such inquietude of animals is THE SCIEN'I'IFIC Al\IERICAN Patent Agency has j ust One conclusion drawn by Dr. Salmon is to the effeet 
observed only in cases in which the center whence the issued its new hand book on patents, which will be sent that tuberculosis is not hereditary, and he thinks the 
shock emanates is quite distant, and he supposes that to any one contemplating the securing of patents free disease could be bred out of a herd by separating th e 
the slight vibrations travel more quickly than the of charge. This little book is up to date and gives yal- infected animals and raising the healthy calves accord
strong ones, but that it requires a distance great uable information concerning the steps necessary for ing to the Danish method recently described in this 
enough to allow the differences to be appreciable, in procuring patents, trade marks, etc. paper. 
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THE VICTORY OF SHOT OVER ARMOR. 

We present in this issue an excellent half-tone en
graving of what may justly be called the most success
ful penetration of Harveyized armor plate on record, 
which was made by a Johnson solid shot at the naval 
proving ground, September 5. The penetration of 10 
inches of nickel steel, face hardened, reforged plate by 
a 6 inch shot, as shown at the point marked No. 3 in 
the engraving, i s  in itself a phenomenal performance, 
and places the gun once more far in the lead. But 
when our readers learn that, after penetrating thtl 
plate, the shot passed through 12 inches of oak 
and three plates r'� inch thick, and was finally 
found 8 fee t back in the sand and practically un
inj ured, they will understand how complete is the 
superiority of the best type of shot over the best 
type of armor to-day. 

It is a matter of history that, just at the time 
when armor plate makers were discouraged by the 
ea�e with which the gun makers were able to 
penetrate the toughest nickel steel, Mr. Harvey 
produced his brilliant invention for giving an in
tensely hard face to the plate, and succeeded in 
smashing up the proj ectiles at the moment of 
impact. Shots which theoretically should have 
passed clear throu�h a Harveyized plate failed to 
do so, because their points could not hold together 
long enough to break in through the highly tem
pered face, which was made so hard that it could 
cut glass like a diamond point. 

Subsequent to the appearance of Harveyized 
armor the makers of projectiles have been trying 
to produce a shot which should combine the neces
sary hardness and toughness to enable it to split A 

open the hardened face and hold together until it 
had wedged its way through the body of the plate 
Itself. A few of the best makers have met with 
parti1Ll success. The Holtzer in Europe and the 
Sterlll1g-\Vheeler in this country have succeeded in 
breaking up the face ; but the effort has proved too 
much for the shell, which has usually collapsed before 
it could get entirely through the plate. This has been 
the case almost invariably when the improved reforged 
Harvey plate has been attacked. The result is shown 
very clearly in the case of shot No. 1 in the recent 
trials, when an 8 inch Holtzer shot, weighing 250 pounds, 
and fired with a velocity of 1 , 800 feet a sec()nd, entered 
the plate and broke up, leaving the point embedded. 

For many months the reforged Haveyized plate held 
its superiority, and it looked as though the final victory 
in the long contest between shot and armor was to 
rest with the armor. The next move on the part of 
the artillerist was of a very extraordinary, but very 
successful kind. He placed a cap of soft steel over the 
point of the shot to protect it, and, 
paradoxical as it may appear, the soft 
cap enabled the shot to get through. 

'rhe part played by the cap may 
best be explained by a simple experi
lIlent which can easily be tried by any 
of our readers. An ordinary sewing 
needle may be driven through a cop
per cent piece by thrusting it through 
a cork until the point is flush with the 
bottom of the cork, placing it upon 
the copper cent, preferably over an 
an vii. and gi\-ing the head of the 
needle a sharp tap with a light ham
mer. 'r11e copper will be cleanly per
forated. 'I'he surrounding cork holds 
the body of the needle in the line of 
the blow, so that its whole force is con
centrated at the point. 'rhe action of 
the cap is somewhat analog,)Us. It 
preserves the integrity of the point of 
the shot at the moment of impact, 
holding the material together until 
penetration through the hard face is 
effected. Moreover, the cap becomes 
fused by the heat of concussion and 
lubricates the point as it enters. After 
the face is broken through, the John
son shot holds together by virtue of 
its peculiarly hard and tough composi
tion, which is obtained by a secret 
process of manufacture. 

locity of 2, 505 foot seconds and an energy of 4594 '8 foot 
tons at a point 21 '5 inches normally from the bottom, 
and 32 inches frolll the left edge of the plate. The 
work of the shot, which passed through the plate 
practically uninjured, can best be given in the words 
of the official report : 

Action of Projectile. -Projectile penetrated plate, 
backing, boiler plates, and was recovered 8 feet back in 
the sand, entire, with the exception of one-half of base 
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A comparison of the two cuts showing the projectile 

before and after firing will show the wonderful en
durance of the shot. The deep Gcorings on the conical 
head were produced by the jagged edges of the hardened 
armor face, and the twist imparted by the rifling is 
plainly discernible. The corrugated recess at the base 
is the seating for the copper rifling band, which, as the 
report states, was sheared off in the shot hole, together 
with diagonal fragments of the base. Altogether this 

is by far the most brilliant performance of any 
shot in any country, and the two photographs 
which are now presented to the public for the first 
time are well calculated to carry dismay into the 
camp of the armor plate makers. Messrs. Johnson 
& Company, of Spuyten Duyvil, New York , are 
to be congratulated on a success which has come 
as the result of many years of costly experiment ; 
and the country at large will be pleased to t h ink 
that, if Harvey's plates have been signally beaten, 
it is an American projectile that has done it. 

6 INCH J 0 H N S O N  
SOLID SHOT, SHOWING 
METHOD O F  A T T ACH
ING THE SOFT STEEL 
CAP. 

A 6 INCH JOHNSON SOLID SHOT 
A F T  E R COMPLE TELY PENE
T R A T  I N G A 10 INCH RE
FORGED HARVEY PLATE. 

Incid entally it should be noted that the success 
of the second Johnson shot was only achieved by 
using a high velocity, considerably higher than 
the 2, 000 feet per second which is obtained with 
the standard brown powder used for U nited 
States ordnance. Mr. Johnson is asking for 3, 000 
feet per second in order to develop the full po
tentiality of this solid shot ; and it lllUst certainly 
be adlllitted that the introduction of smokeless 
powder, with its higher velocities, would be an ad
vance along the lines which are being universal ly 
followed by the gun lllakers of England and the 
Continent. The 10 inch Brown segmental wire 
gun now in course of construction by the govern
Illent will have it maximum velocity with smokeless 
powder of 3, 000 feet per second, and would seem 

broken off diagonally to the bandscore. The remain
ing portion of the shell was in excellent condition, with 
the point whole, the head slightly scored, increased in 
diameter at the bourrelet 0 ' 1 5  inch and in body 0 '06 
inch ; length decreased 0 '49 inch. Two small surface 
longitudinal cracks in the body 5 '5  inches ami 2 inches 
long, also two in the head 1 ·5 inch and 2 '5  inehes long 
respectively. Four fragments recovered ; total weight, 
95 pounds ; weight of the shell proper, 85 pounds. 

Effect on Plate. -Penetration complete ; diameter of 
shot hole, 6�i inches ; interior for about 3 '5 inches in 
rough, with fused metal, rest of hole smooth, all 
the interior being coated with copper, probably from 
the rifling band. Diameter of splash and flaking, 
13 inches, % inch deep. The boiler plate backing 
was star opened to a diameter of 16 inches. 

to be the natural counterpart of the Johnson shot. 
The St. Louis and the St. Paul are designed to 

carry a battery of 6 inch guns, and if these guns were 
to be of the wire wound pattern, ace d the amlIlunition 
inclu.ded smokeless powder and a certain n umber of 
rounds of Johnson shot, these Cl'uisers wou l d  have 
three-fourths of the armor plate now afloat at their 
mercy. 

.. . . . ..  
'Vale ,' C u rtai n s  lo P " o t e " t S I< y  S" ral) e rs. 

Firemen of the future will fight fire by siIllply drap
ing buildings with water curtains, says the Home 
Journal. The water curtain is formed by throwing 
out continuous streams of water frolll the roof line, and 
merely allowin g it to spread itself out and fall in a 
sheet. Se veral litriking tests have already been mad" 
with this device i'l Boston. The results prO\-ecl so 
satisfactory in every way that the attention of the 

fire boards and the insuranee men has 
been attraeted all over the country. 
The water curtain is 11 very inexpen
sive luxury. But, if i t  be adopted, f1re 
risks will be reduced to a lllinimuIIl. 
Besides, it can do no lIlore dalllage to 
adjoining property t han an ordinary 
hard shower of rain The rapid growth 
of the modern sky scrapers and the 
conversion of streets into deep, nar_ 
row canyons have greatl y  increased fire 
risks. Modern fire apparatus has failed 
in SOllle measure to keep pace with 
these changes, in spite of the exten
sion tower, hose, and other deviees. 
The danger has been only partially 
Illet by the construetion of so- called 
fireproof buildings. 'rhe narrow streets, 
walled in by towering buildings, so 
confine the heat that a bad fire COIl
verts them into ovens. This drives the 
firemen out of them, and the next step 
is for the flame to arch over the street 
and spread at will. These conditions 
call for an entirely new departure in 
fire apparatus. The plan of the water 
curtain meets just this demand. It is 
necessary only to provide a source for 
this curious waterfall at the top of 
buildings, and let gravitation do the 
rest. A pipe is run up to the topmost 
cornice of the roof and connected with 
the water main. At the end of this 
110"e or pipe a nozzle is so arranged 
that the water forced up is spread out 
in 11 thiek spray. This first rises above 
the bui lding for a few ft>et, then turns 
and falls to the ground in an un brok�n 
sheet. The thickness of this curtain 
can readily be regulated by the size of 
the opening, while its texture depellds 
upon the form of the nozzle. 

---. • .  ---

Referring again to the photograph 
of the plate, shot No. 2 represents a 
6 inch 100 pound Johnson shot which 
was fired with brown powder at a 
velocity of 2, 100 feet per second. It 
penetrated to a depth of 8 inches and 
communicated all of its theoretical 
capacity at that velocity, the rear por
tion of the shot breaking off and re
bounding from the target. Mr. J ohn
son was confident that if the shot were 
given greater velocity, it would make 
a clean pen etration, and accordingly a 
charge of 28 pounds of torpedo station 
smokeless powder was inserted for the 
next round. The shot, weighing 105 '25 
pounds, struck the target with a ve-

PHOTOGRAPH OF 10 INCH REFORGED HA RVEY PLATE AND 6 INCH JOHNSON 

PROF. RU CKER has shown that the 
Roentgen rays may be m;ecl to dis
tiIl�uish between various qualities of 
porcelain, those being more phosphatie 
being more opaque than those which 
are less so. 

SOLID, CAPPED SHOT , A F TER COMPLETE PENETRATION. STRIKING VELO-

CITY, 2,502 FOOT-SECON DS. STRIKING E N ERGY, 4,594'8 FOOT·TONS. 
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A TWO-HEADED SNAKE. 

To most people the Ophidia are surrounded with 
mystery and horror, and this is little to be wondered 
at, for there is hardly anything which is more repellent 
than a snake. The species of this order number nearly 
one thousand, and all possess remarkable similarities ; 
but the example which we show is a remarkable cu
riosity and is a true freak of nature. It is said to be a 
hognosed snake (Heterodon simus) and has two heads 
each perfect in itself, and apparently each 
head is endowed with separate will power. 
It came from Central America and is in the 
possession of Mr. E. C .  Fischer, of New 
York City. It is a young snake, being only 
four months old , it is not quite a foot long, 
but it is said that this \-ariety of snake fre
quently attains a length of several feet when 
mature. It is of a brownish green color, 
which seems to change somewhat at times. 
The eyes are particularly bright and the 
snake seems to be endowed with considera
ble intelligence, as it appears to kno w Mr. 
Fischer, and will come over to the side of the 
box nearest him and the little tongues are 
protruded as a token of joy. The curious 
little creature is very lively for a snake kept 
in captivity, and is preserved in a glass 
box. The photographer of the SCIENTIFIC 
AMERICAN spent three hours in trying to 
photograph it. The snake likes to lie in the 
sun, but turns its head away from the light. 
It was laid on flannel on a table in a good light and 
the camera was pointed at it. '1'he little animal wrig
gled away. The table was turned around with the 
same result, and at last an instantaneous photograph 
was taken of it. 

Both of the heads eat at once, the diet being milk, 
raw meat, and blood. It is found wist) to feed both 
heads at the same time, for, strange to say, the two 
heads appear jealous of each other and sometimes 
fight. At other times the heads play together. The 
snake has great strength for its size and twists a stick 
around and can be readily raised by it. 

. .  ' .  
SOME INEXPENSIVE COUN TRY HOUSES. 

We publish in the accompanying engravings views 
of two inexpensive country houses which have been 
recently erected at Roland Park, near Baltimore, Md. 
\These engravings are prepared from photographs 
specially taken for the BUILDING EDITION of the SCI
EN'1'IFIC A"'IEHICA,,{, and published in that Illa�:Lz ine 
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with full plans and particulars in the May issue of 1896. kitchen. A wide, circular arch, with large, central 
The house shown in the upper views was designed by electric light globe, forms interesting feature in second 
the owner, James F. Leib, Esq. The views show a floor hall. This floor is divided off into foilr chambers 
front piazza, with four stone piers to height of rail, of good size, two with alcoves (circular plaster arches), 
forming base for square columns supporting the over- and all with large closets ; also bathroom, wainscoted 
hanging gable roof, which is relieved by the wide, in yellow pine, natural ; all plumbing being exposed 
hipped-roof dormers in front and rear. U nderpinning and nickel plated, tub of enameled iron, basin of mar
an d piers, of local stone ; structure above sheathed, ble ; all best make ; two rooms in attic ; house is triIlI 
papered, clapboarded, and painted yellow at first med throughout in white pine, grained or painted, 

lighted by electricity and gas, heated by hot 
air, and cost complete $3, 500 ; cellar, cement
ed, contains heater, fuel storage, etc. 

The lower engravings represent the resi· 
dence of Mrs. H.  B. Rosston, built by th� 
Roland Park Company. W. L. Price archie 
tect, Philadelphia, Pa. The views show [i 
design appropriate to its surroundings, the 
broad treatment of roof and gable ends being 
the principal features of the design. There 
is a wide, well shaded porch, with squar6 
columns on stone piers, supporting the high 
hipped and overhanging gable roofs. U nder
pinning, portion of first story, and main 
chimney of rock faced local stone, laid with 
joints well broken and with good color 
effect ; other chimneys of brick, stone cap
ped. All exterior framework sheathed, cover
ed with building paper, shingled, and stain
ed deep red ; roof similarly treated. Dimen-A TWO-HEADED SNAKE. sions : Front, 31 ft. 3 in. , exclusive of bay ; 
side, 62 ft. 7 in. , not including porch pro

story ; gable shingled and stained brown ; roof also j ections. Heights : Cellar, 7 ft. 6 in. ; first story, 9 
shingled, and left to weather ; chilIlneys of brick , cap- ft. ; second story, 8 ft. 6 in. ; attic, 7 ft. 6 in. The 
ped with stone. Dimensions : Front, 2!J ft. , exclusive reception hall, running full width of house and finish
of entrance porch ; side, 40 ft. , including piazza_ Height : ed in red oak, has wide arched opening, forming 
Cellar, 6 ft. 6 in. ; first story, 9 ft. ; second, 8 ft. 6 in. ; separating feature from staircase portion, fireplace cen
attic, 7 ft. The entrance porch at side, with door tred, faced with tiles, mantel over. Wide staircase of 
opening on hall, in white pine, grained oak ; staircase ea�y rise, turned balusters and plain square newel, 
has wide newels, with paneled faces and flat cap ; turn- leaded landing window ; walls papered. Parlor also 
ed balusters on straight string ; sliding door opening to has tiled (angle) fireplace, mantel of neat design above, 
music room , in pine, painted white, with angle fire- connects by sliding doors. Dining room, finished 
place, faced with light gray mottled tiles ; l11antel, also natural, has double sliding door opening, bay full 
painted, has ornamental top and beveled mirror. width, and connects with kitchen, containing usual 
Library connects by sliding doors ; sil11ilar fireplace, I fixtures, through pantry, provided with dressers, sink, 
with tiles of light mottled brown, mantel above, mirror etc. Laundry in rear has three wash trays. Second 
backed. This room also has glazed door to front piazza, I floor divided into four chambers, the connecting one in
and really serves the purpose of reception hall or living tended for dressing room, and bathroom, with plumbing 
rOOlll. Dining room has fireplace, also tiled ; upper exposed and approved fixtures. Large lineH closet pro
mantel shelf is supported by two long fluted columns ; vided with shelves, etc. Attic, servants' rooms and 
two shorter ones support the side shelvt's ; beveled I storage space. Cellar cemented, provided with heating 
lJlirror head. Passage, with pantry at side, leadti to apparatl1 �,  fuel storage space, etc. 

SOME INEXPENSIVE COUNTRY HOUSES. 
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A NEW X RAY TUBE. Kitasato's W ork I n  1 895 i ll SeI·otherapy. of which Socrates partook when condemned to death ; 

In Photography, of recent date, is described a new Kitasato has collected from reliable sources 26, 521 it grows in fields by the sea and on mountain tops also, 
form of X ray tube said to be peculiarly powerful in cases of diphtheria in Japan previous to serot herapy, bearing large clusters of tiny white flowers ; the poison 
producing rays of remarkable penetration, and is de- with 14,996 deaths (56 per cent) : while of 353 cases causes headache and imperfect vision, with loss of power 
signed by \V. \Vatson & Sons, of London. treated here from November, 1894, to November 25, to swallow : in large doses it paralyzes the nerves and 

Many of the weak points which we have always 1895, there were only in deaths (8 ' 78 per cent). There breathing muscles. The bulbs of daffodils have been 
grumbled at in such tubes have been rectified in this. is reason to believe that the mortality can be lowered boiled in soup by mistake for leeks, with fatal results ; 
For instance, although it is a little matter, the ter- if the treatment could be commenced early in the course to chew even a small bit of one of the flowers is peril
minals are made of stout metal, and the electrodes are of the disease. Thus in 110 cases in which inj ections ous. The bark and seeds of the laburnum are both 
very widel y separated. The internal arrangement of were made within forty-eight hours after the invasion poisonous. 
the tube is somewhat different from its predecessors. all ended in recovery. On the other hand. of thirty- " One is surprised to learn that many common garden 
The cathode is a small one, and the anode consists of a three cases treated after the eighth day of the disease, plants are dangerous. The leaves and stems of the 
ring mounted in line between the platinum disk, eleven were lost. Some of the patients were brought potato have narcotic properties. The berries of the 
which is insulated from the anode and the cathode. potato are extremely poisonous. The skin of old 
It appears that the whole cathodic stream is con- and sprouted potatoes contains a specific poi�on 
centrated by means of this ring upon the plati- known as ' solanin. ' The young and unripe pota-
num. and the glo w which is seen in the tube does toes which are esteemed such a delicacy in spring 
not encircle the entire globe, but only the portion by people who can afford to buy them are poison-
which is illuminated by the reflection from the ous raw, but cooking makes them harmless. The 
platinum disk. The brilliance that the tube gives flowers of the jonquil, snowdrop and white hya-
on the fluorescent screen is simply remarkable, cinth are all bad. The narcissus is particularly 
while, for radiographing, those who have had op- deadly ; to chew a small scrap of one of the bulbs 
portunities of testing it say that the exposure is is apt to be fatal, while the j uice of the leaves is 
about half that previously necessary with the an emetic. The berries of the yew have killed 
focus tube. \Ve have seen a very fine radiograph many people. Sorrel is sometimes eaten 1Il salads, 
of a man's heart taken with one of these tubes in with distressing results. It is pretty well known 
fifteen minutes. nowaday!; that it is not safe to eat many peach pits 

Finality has not been reached in tubes yet, but or cherry kernels at once." 
an advance of this description should not go unre- AN IMPROVED ROENTGEN TUBE. We h ave not space to quote the whole of this 
corded. The same manufacturers are also making indictment of the common plants and flowers by 
a very useful rheostat to be used in the circuit be- into the institute in a moribund condition, and six I modern science. Suffice it to say that it includes the 
tween the battery and the induction coil .  It is com- children died within five hours after admission, six more lobelias, wild parsnips, lady's slipper, horse chestnuts, 
posed of a long coil of platinum wire which offers a great within ten hours ; altogether, twenty-one cases (two- lily-of-the-valley (said to be " fearfully poisonous " ), 
resistance to the current, and control is afforded by t hirds of the total mortality) were lost within the first jack-in-the-pulpit , poke root, autumn crocus, the leaves 
means of a connecting arm which rides above the coil twenty-four hours. As to the effect of the serum on and flowers of the oleander, the bark of the catalpa, 
of wire and is in contact with it. the course of the disease, the first to be noted is : the monkshood, and the foxglove. not to mention many 

_ • _ 1. The fall of temperature ; in many cases the defer- varieties of mushroom. some of which. as is well known, 

A MODEL JOURNAL. vescence was almost critical, and it takes place usually are among the most virulent of poisons. In fact. after 

" The SCIENTIFIC AMERICAN is now in its fifty-first at the end of twenty-four to forty-eight nours. reading this article one is almost afraid to let a little 

year of pu blication. In celebration of its fiftieth anniver- 2. The separation of the false mern brane, which takes child run alone into the fields, or even into a flower 
san- a special edition of 72 pages was issued reviewing the place as a rule after the return of the temperature garden.-Literary Digest. 
great invenlions of the last half century, and the dis- toward the normal. Very large casts of the trachea • • • , • 
coveries that have been made in science since the first 
number of the magazine was published. and larger bronchi have been coughed up. Large Granite Block. 

" No expense was spared to make that number in 3 .  Urticaria-like eruptions were observed in very Much inconvenience is experienced in finding a rail
every way worthy of the occasion, and all in all it re- many cases, being in some quite severe and annoying. road route from Bellows Falls, Vt. , to New Orleans 
flected much credit on every one who took part in its They, however, disappeared in a few days without any havmg bridges high euough for the largest block of 
getting out. In text and typography every item was 
up to date, the former covering about the whole field treatment. granite ever quarried in Vermont. The block is 15 feet 
that has been added to our knowledge during the last 4. In four cases marked albuminuria was observed square and 3 feet thick. It is intended for the noted 
fifty years. The number itself, full of half tone illus- at the time of admission. In these cases albumen dis- Moriarty monument in that city. It was quarried in 
trations made by one of the labor saving modern in- d f th 

. . th f tl t t t Barre, and has been moved to the dressing sheds. A 
ventions, and the price at which it is sold are of them- appeare rom e urme m e course 0 . Ie rea men . 

selves impressive testimonials of our advancement in Pyrexia was accompanied by albumen in the urine, but special car is being built by the local roads, on which 

the typographical art. Of all weekly publications of there was no reason to believe that any renal trouble it is intended to set the block on edge, allowing the 
its kind the S CIEN'l'IFIC AMERICAN is certainly at the was caused by the injections. lower side to swing through the bottom, extending to 
head of t�e procession. "-The Trade Postal Journal, 5. Five cases developed paresis of the soft palate. I within 8 inches of the rails. The weight of the block 
San FranCISCO. . . , . 

Thank you, Mr. Editor, for your kindly notice, and to WIsh to note,
.
m �onclusion, that 

.
mICroscopIC as well as exceeds 50 tons. Investigation shows that most routes 

the more than three thousand of our contemporaries I culture e,xammatlOns were ma�e m every case,
. 
and �r. have bridges too low for the block to pass through. 

for mentioning in their columns their appreciation of Kitasato s report only deals WIth those cases m WhICh • ' . '  • 

our anniversary number. Loeffier's bacilli were demonstrated to be present.-Dr. SIPHON MADE OF A STRAW AND A PEACH PIT. 

And for the further courtesy of our confreres in re- Nakagawa, in London Lancet. Bore two holes at right angles in a peach pit, and into 

commending their readtJrs to become subscribers to the 
- • • each of them fit a straw (one of the straws being longer 

COIDlll o n  Poison Pl ants. than the other), and make the joints tight with wax. 
SCIENTIFIC AMERICAN, we add the suggestioll that 
every public library and school in the land should 

A NOTABLE COLLECTION OF NEWSPAPERS. 

keep the paper on file, for the beneficial influence it 
exerts on the cOIIlIllunity. 

The above half tone engraving was made from a 
photograph of the pile of newspapers which came to this 
office, exclusive of IIlonthly magazines and foreign ex
changes, containing notices of the anniversary issue. 

• •  I • 
THE degree of LL. D. has been conferred by Harvard 

University on Prof. Alexander Graham Bell. 

The Department of Agriculture at Washington is It will suffice to suck through the longer straw in order 
shortly to publish a large illustrated report on poisonous to prime the siphon thus formed and cause the liquid to 
plants, and we are told by the Washington correspoud- flow. 
ent of the Boston Evening Transcript, who sends to 'rhe same result may be obtained by beveling one of 
his paper (September 19) an interesting letter on the 
subject, that it is n!aking original analyses and tests 
of supposed poisonous plants that are submitted to it, 
with a view to accounting for many of the mysterious 
deaths reported E>very summer froIll eating unknown 
plants or roots. The correspondent adds some para
graphs about common poisonous plants, one or two of 
which we quote below. He says : 

. .  The woods, the meadows, and even the gardens are 
full of poisonous plants which people generally have no 
suspicion of. It was never imagined that the COIllmon 
elder was dangerous until two years ago. when five 
boys near Tarrytown, N. Y., mistook some of the root
l ets for sassafras and gnawed the bark. They were all 
dead within a few hours . 

. .  How many persons . are aware that butter-
cu ps are poisonous ? Yet it is a fact that these blossoms 
are very dangerous. No cow will eat them, and hence 
the old notion that the color of butter was produced by 1 buttercups must fall to the ground. Cows do not hesiI tate to eat hay that contains dried buttercups, because 'I' in that condition the flowers are harmless ; the poison

I JUS principle, being volatile, has disappeared. . . . 
, " Full y half of the laurels and rhododendrons are 
I poisonous. ' Lalli bkill, ' so fatal to sheep, is one of the 

,anrels. 'l'rallmg arbutus belongs to the same family, 
but is harmless. The root of the common kid
ney bean is a powerful narcotic. Comparatively well 
known as a dangerous plant is the ' j imson weed,'  which 
is often seen by the roadside, conspicuous by reason of 
its big white flowers. 

" One of the wickedest of plants is the water hemlock, 
which grows rank in moist places ; its fleshy roots are 
agreeable to the taste, though fearfully pOIsonous ; 
they are rendered yet Illore dangerous by their resem
blance to parsnips and to the roots of the esculent 
. cicely , '  found in similar localities. The meadow hem
lock is believed to be the plant that furnished the poison 

SIPHON MADE OF A STRAW AND A PEACH PIT. 

the extremities of each of the straws and then uniting 
the latter with a little modeling wax. 

We are indebted for the cut and description to La 
Physique sans Appareils, by Gaston Tissandier. ... . . . . 

WE learn from La Vie Scientifique that M. Etienne 
will shortly introduce in the French Chamber a bill in
troducing the decimal subdivision of time. 

© 1896 SCIENTIFIC AMERICAN, INC.



DECEMBER 5 ,  1 896.] J'titutifi' jmttinlU. 
RECENTLY PATEN TED INVENTIONS. 

E ng'i neerin�. 

lower spring pawls and opposing rack surfaces, a power 
shaft carrying a wheel with a toothed segment on which 
are opposite spurs alternately engaging the pawls to re o 

PROPELLER. -\Yilliam M . Tucker, Nel- verse the power shaft. The machine is designed to be 
"on point. Cal. According to this improvcment a num- very simple and durable, and permits the direction of the 
ber of propeller wheels are arranged on a shaft extended rotary motion to be changed at pleasure. 

ecclesiastical arcbitectnre and to, as far as possible, ac
count for tbeir admIttance to sacred edifices. The 
author has accomplished his task with rare Sl1ccess, and 
it is a pity that such a book, which is evidently a labor of 
love. must necessarily have a limited audience. The me
chanical excellence of the book is on a par with the text. 
lt is beautifully printed On deckle-edged paper and is 
bound in buckram. There is a bibliography and 
seventy-eight illustrations and an excellent topical index. 

the naked ? Would the coil be powerful enough to 
operate a Tesla disruptive coil ? Are better X ray effects 
obtained by the use of a Tesla disruptive coil ? Where 
can I obtain the works of 'l'esla ? A. For a description. 
,vith dimensioIls and full illustrations, of a 'l'esla- Hous, 
ton coli, especially adapted for X ray work. see our S uP· 
PLEMENT, No. 1087. Covered wire can be used in an 
induction coil in place of uncovered. The Tesla coil ic 
considercd especially adapted for X ray experime n ts. 
We can supply ' "  The Inventions, Researches and Writ
ings o f  Xlkola Tesla." Edited by Martin. 8vo, cloth; 
price $4 by mail. Also, Tesla's "Experiments with Al-

longitudinally through a chamber along the keel of a BRICK MACHINE . _ Hpnry B. \V hite
vesecl. the shaft being supported by bars having their 

head, Memphis, Tenn. 'I'his invention relates to maend s removably engaged in recesses in the side ,,:alls of the 
chines em 10 in a rotar table and 0 crated b h chamber. The propeller wheels do not project helow . p y g 

. 
y p

. 
y y 

the bottom of the vessel. and are not liable to be raised drauhe pr�ssure, and slmphfies the workmg parts and 
. operatIOn m such manller that the maclllne may be �usiness ani! ";!P ersonaL. o u t  of the water when the vessel ndes large waves, so that l t d  b k'll  d 'h d' there is little danger of breaking the shaft. The im- opera e 

.
y an uns 1 e p�r80n. 'I e Ie eompres

.
ses 

. .  . ' . the clay m the mould until the pressure nses Iligh 
ternate Currents of High Potential and High Frequency." 

pr
.
ovement l� deSIgned to gIVe

. 
a hIgher rate of speed 

enough for the extractor to start the finished brick out 
WIthout any mcreased consumptIOn of coal. 

of its mould, high pressure only being forced into both 
Du cilaTt]e jor insertion under this head is One Doilar a iine 

jor eacil 1.nserrion : about eiohr. 'words w a Line. Aaver-

Price $1 by mail. 

(7036) P. V_ B. writes : 1. I am m ak i ng 
STEAM FITTING. -Augustus Eich horn, the pressure cylinder and extractor cylinuer, causing an 

Orange, N. J. This invention relates to fittings with in- intermittent action of the dies. A high pressure pump 
terior channels for the water of condensation along the operates tbe brick pressing mechanism and a low press
side of the pipe. out of contact with the steam, and pro- ure pump operates the rotary table and other parts of 
vides a curved fitting having two openings, the upper tbe machine. 

tisetnents mu.u be reee'iDea at pubhcarion office as eariv as a Wimshur"st machine described in a former SUPPLEMENT 
ThuTS(La1l morn1,n9 to ap'.vea,Y ln rhe. iollow1.1U} week/s issue of yours. In making the condensers or Lcydcn jars is it 

Marine Iron Works. Chicago. Catalogue free. 

l!�or hoisting engines. J. S. Mundy, Newark, N. J. 

advisable to place loose tlnfoil inside, instead of coating 
with foil ? A. lt is as well to nse both; the inside of 
the jar should be coated. 2. I find common green win
dow glass responds to the test for plates ? Is it 
advisable to use them as plates ? A. 'I'he trouble 

portion on the interior side of its onter portion having 
longitudmal channels running nearly to the center of the 
fitting, ,,,,hile on the interior side of the inner portion are 
curved transverse channels leading to the longitudinal 
channels. The drip water is thus led down the interior 
side of the outer portion of the fitting. and is led easily 
to the discharge or lower end of the fitting. The inven
tion is  exclusively adapted to fittings in which a single 
pi pe is used to bring tbe steam to the radiator and carry 
off the water of condensation. 

STEAM E �GI�E . -Jalli es Barton, Clear
water, :Montana (principal owner, Hiram S .  Blanchard, 
Quartermaster G·e:lcral of ]'lontana, Helena, Mc.nt.) 
r.rhis is a duplex engine, ,,,ith two cylinders side by side, 
whose piston rods are connected to a common crank 
shaft. It has no dead centcr. and it has rotary valves 
which cut off and cut in the stearn so that a volume of 
one full port will always be exerted on a piston. The 
valvcs and cranks arc so arranged that the full power of 
the stearn is applied when the crank is on the quarter, 
and there is no steam pressure exerted and energy los-t 
when a crank is on the center. rrhe governor is connected 
to the steam controlling valves III such a way that the 
steam supply is very nicely and automatically regulated, 
and is entirely shut off in case anything breaks, thus 
stopping tlIe engine_ The reversing mechanism is very 
simple_ 

Halhvay Applia nces. 

AIR BRAKE C OUPLI�G. - William A. 
and Benjamin S. II. Harris. Greenville, S .  C.  This is 
an improvement on a formerly patented inventlon of the 
f:laffie inventor, and relates especially to means for ope
rating shifting regulating devices, and so settmg them that 
the valve of thc coupling on the end of tbe car nearest 
the engine will be held open if cars are broken from the 
traIn, so the brakes will be set on the broken off cars. 
According to the present invention, the shifting regnlat
ing devices are operated by air pressure, the valves being 
controlled by a positively operating device, which ope
rates equally well whether the train be on a level or as
cending or descendmg a grade, and irrespective of the 
speed of the train. 

CAR COUPLI�G. -J uni ll s  L. Pled ger, 
Pelham, Ala. ThiS invention relates to an automatic 
coupling in which a pivoted liuk is adapted to couple 
with another similar coupling, the uncoupling being 
effected from either car or from the side of the cars. 
In a slot of tbe drawhead is a rearwardly sloped latch 
block, a tripping dog being pivoted in the slot, whlie 
opposite the latch block is pivoted an elongated slotted 
lInk, a spring pressing the link toward the drawhead. 
The device io designed to be of very simple, inexpensive 
construction. 

ELASTIC BED PLATE FOR RAILS. 
Paul Knoch, Adlershof, Germany. 'l�his invention pro
vides a supporting plate made of felt or similar mate
rial, bnt prepared in a particular manner a t  its upper 
surface by impregnating with a rubber compound and 
vulcanizing, so that an upper layer \I'ill be hard enough 
to,support the rail withont being cnt by the raiPs edges. 
The weight of the rail is  evenly distributed on the 
wbole surface of the felt support. which is sufficiently 
hardened by impregnation with suitable sub8tance�. 

NUT LOCK. - Stephen A Eisele, San 
Antonio, Fla. 'rhis device is adapted for use in secnring 
railway rails in position and for other purposes. the in
vention providing a clasp plate having ncar its ends 
openings for boits, and having slits leading from the 
openings and forming tongues. A locking plate is titted 
at ( Iue edge to the seat of the clasp plate and has its 
other edge sprung into engagement \vith a spring portion 
of the clasp plate. 

CATTLE GUA RD - Waltpr C. Halley, 
Halley, Ark. To prevent the passage of cattle along the 
railway from one field to another, this inventor has de
vised a guard consisti!lg of a pivoted gate 1110nntcd at 
one Eide of the track, the gate tending to s\ving trans
versely across the track, and being moved into such 
position when an animal steps upon a platform at one 
side. The gate is thus held closed until the animal steps 
off the platform. and when the gate closes a cartridge is 
exploded to frighten the animal away. 

llIech a n lcal. 

PRINTING PRESS FEED . - C harles S. 
Sinclair. Cinemnati, O. 'l'his invention provides an at
tachment applicable to the feed table of any printing 
press, by which the sheets will be picked up from the 
pile and automatically placed on carriers to be delivered 
to a take-up mechanbm. The invention also prOVIdes 
means whereby sheets to be printed, �ags or other arti
cles are placed one on tbe other. and the uppermost 
sheets are automatically carried to the position to be 
engaged by the picker member of the feed. The grip
pers are operated automatically from a suction pump 
controlled by the drivin� shaft of the attachment. 

C O N VERTI�G l\fOTIO�. - Van Rensse
laer McCullough and Morgan McCullough. Vernonia, 
Oregon. This is a. machine or device for converting a 
reciprocating into a rotary motion, and comprises a 
frame in which is guided a pis to" having upper and 

llIiscella neo ns. 

UPRIGHT PIANO. -J ll � t u s  Diehl , New 
York City. This invention provides a lower bridge e n 
gaging t h e  front faces of t h e  strings above the hammers 
and an u ppel' bridge "ecured to the wrest plank and en
gaging the rear faces of the strings, the upper bridge 
being in advance of the lower bridge, so that the strings 
pass obliquely upward frurn the lower to the upper bridge, 
while a sounding board extends upwardly beyond the 
bridges, the upper end of the sounding board extendmg 
behind the wrest plank and being secured independently 
of it. The improvement is designed to greatly increase 
the resonant qualities of the instrumem, especially 
when the npper or treble strings are sounded by the 
hammers. 

H U .  S. " metal polish. Indianapolis. Samples free. 

Presses & Dies . Werracut.e Macn . Co., Bndg-eton. � . J. with the glass mentioned is its variation in thickness 
Yankee Xotions. Waterbury B utton Co . .  W aterb'y. Ct. and its liability to be curved or bent. Otherwise it 

H an dle & Spoke Mcby. abel' Latb e  Co.,Chagrin Falls.O_ wonld be as good as any. 

PapI 8r Maehe Manuf'rs. Crane Bros., W estfield, Mass. j (7037) W. F - W_ a ks : 1. I h ave a six 
I cell, bichromate, plunge battery, common form, zinc 

Well Drill Prospecting Maeh'y. Loomi s Co.,  Tiffin, O. : plate between two carbons. That part of the zinc which 
Screw machines, milling machines, and drill presses. I dips in the liquid is 4X1 inches long and 2Ya inches wide. 

The Garvin Mach. Co . . Spring & Varick Sts. , New York. Will this battery operate a three inch spark induction 

Concrete Houses _ cb eaper than brick. superior to coil and give perfectly satisfactory results ? A. It is quite 

stone . •  1 Ransome. " 757 Monadnock B lock, Chi cago. sufficient. 2. Should there be any difference in the con� 

The celebrated H Hornsby-A li roy d  , ) Patent Safety Oil 
Eng-ine is built by tbe Oe La \�ergne Refrigerating l\1a
cbm e  Company . Foot of East 138th Street, New York. 

struction of such a coil intended to be operated by a bat
tery and one intended to be run by a current from a 110 

volt dynamo ? A .  Yes. Higher counter E.M.F. i s  
needed for the 1 10 volt potential i n  order t o  protect the 

The best book for electri cians and begin ners in elec- coil from injury. 3. ",Then (lrdinary illuminating gas, 
PROTRACTOR. -Walter \Y. Pen n ington , tricity i s  .. Experimental SCience," by Geo. M. Hopkins. commonly called water gas. is used as a substitute 

Bu lte, }'10ntana. This is an improl'cd instrument for , By mail. M. Munn & Co., publishers, 361 Broadway, N. Y . for hydrogen In producing the oxyhydrogen lime light 
use on maps, drawings, etc . ,  and is arranged for the usual Machinery manufacturers, attention ! Concrete an d for projectIOn, is the light j ust as brilliant as when pure 
adjnstment in proper position on the drawing or map mortar mixina m i l ls.  Exclusive rights for sale. " Ran- , hydrogen is used ? If not so powerful, please mention 
relative to the meridian. A blade is pivoted In the center some," 757 Monadnoclr, C hicago. � i its comparative strength. A. Hydrogen is more power� 
of the body of the protractor, and a pivoted vernier arm 

Free ! An l I 1nstr,,'�ed History of Crippl e  Creek gOld ful, it is said, but we have no exact records. 
is adjustably held on the blade. ' 

camp (with correct map). together with our hig family I (7038) C. F. H. says :  Pl ease say i n  your 
UMBRELLA. - Hen ry Plack. Jr., and weekly. tbree months on tri a l  for 25e. Il lustrated · 

-t '  f S ' A 'h th f Weekly,  Denver, Colorado. i �e:-: Issue 0 C_ENTIFIC MERlCAN \\ e ·  er any er-
Cbarles H. Pimlott, Jobnstown, Pa. This umbrella has I tiilzer for plants or vegetables can be used on the head 
auxiliary bra ces, designed to render it storm proof. and � Sen d for new and complete catalogue of Scientific for starting h air growing. ,Vhcther it has been used or 
tbe runner" in the tubular stock, connected with the re - and other Books for sale by Munu & Co., 361 Broadway. is dangerous to the skin. A .  We would not advise you 
gnlar and auxiliary braces, are spring-pressed, to make New York. Free on application. to use plant fcrtilizers on the head. We refer you to 
the umbrella self-opening when the lower rnnner is re- - !iiD!C1!'-- u-.... ___ formulas for hair tonics in SCIENTIFIC AMERICAN Sup-
leased frOffi the catch which ordinarily holds the um
brella closed. 'I'he springs in the tubular handle are 
made of one piece and separated by the crossbar of the 
anxiliary runner. 

BROILER. - Alfred Herz, New York 
City. This device, which may also be used as a toaster, 
is of simple and durable construction, and adapted to be 
readily placed in position over the burning fuel in a 
kitchen stove, carrying off all fumes caused by the 
broiling, and without danger of deadening the fire. lt is 
made with a casing ,vWch extends into the firebox, and 
is supported from the top of the stove by horizontal 
flanges, the burning fuel having free access to the bot
tom and sides of the casing, in which is a reversible 
grate, while the stove hole is completely closed, so that 
the draught of the stove is not interfered with. W ith 
this improvement meat may be broiled on both sides 
without the operator removing the casing or having to 
turn over the meat with a fork. 

D OSE-MEASURING BOTTLE.-Al fred A. 
Law. New York City. Tbis bottle has an inner down
wardly extending bend in its neck and an ollter bend 
extending up to the mouth, the bends being at right 
angles to each other and forming a pocket for the reten
tion of liquid when the bottle is  held upright. With 
this bottle a portion or dose may be divided off from the 
main contents of the bottle, the dose being delivered 
from the pocket in the neck by tipping the bottle only 
slightly. 

PUZZLE. -William F. Moore, Plainfield, 
N. J. 'l'his  puzzle represents a Norman castle sur
rounded by a moat over which is. a stone bridge, and 
marbles or other rolling objects represent knights who 
are to storm the castle, the marbles or balls being shot 
up inclined p lanes to cause them to strike a wall and 
enter tile castle, which is considered captured when all 
the balls are lodged in it. 

Designs. 

BACK FOR BRUSHES. - C h arles D. Graff, 
New York City. The leading feature of thie design is a 
raiEl-ed garland of flowers, surrounded by a rococo bor
der in relief, with plain raiEed surfaces between the 
horder and garland, and the rococo border being ex
tended along the handle portion, wnile at Its lower end 
1S a rosclike figure. 

SA SH W EIGHT. -Robert R. Bren, 18 
Cliff Street, New York City. This is a self-adinsling, 
plumb sash weight, in which the eye at one side is a 
f1arcd groove ending in a flared recess, while III the op
posite side a deep flared recess receives the knot, the 
two recesses forming a smooth eye. With this eye the 
weight adjusts itself perfectly plumb as soon as it 
reaches its place, the smoothness of the eye and the 
flared groove preventing all possibility of the cord being 
cut by either the eye or the pulley. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
scnd name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

IIINTS TO CORRESPONDEN TS. 

PLEMENT, No. 1071, price lU cents bv mail.  

(7039) J. U. P. san : Can you refer to 
article anywhere on the subject of the weather 

glass ? I wisb to know how these old-fashioned 
weather glasses containing a liquid that clouds or 
solidifies nnder certain atmospheric conditions work. 
A. Camphor. . . . . . . . . . . . . . . . .  . .  . . . .  . .  2).2 drm. 

Na .. le ... a l l d  A d d l' (,, !111� must accompany an letters Al h I lI or no attention will be paid thereto. This is for OUI co 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
information and not for publication. Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 9 

lI e ff" rt� 1 1 ( ' (' '''' to former articles or answers should Saltpeter . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  38 grn. 
give date of paper and page or number of question. S I ' 38 I n (I I I  i r i (0 " not answered in reasonable time should I a ammonIac . . . . . . . . . . . . . . . . • . . . . . . .  
be repeated ; correspondents will bear in mind that Dissolve the camphor in the aleohol and the salts in 
some answers require not a little research, and� the water and mix the solutions together. Pour in test 
though we endeavor to reply to all either by letter b . h f k'  d k h I or in this department. each llllH5t take his turn. tu es, cover WIt. wax a ter cor mg an rna e a 0 e 

R u !- e "li!> wisbing to purchase any article not advertised through the cork with a red hot needle, or draw out the 
in our columns will be furnished with addresses of I tube until  only a pin hole remains. Indications of.-1 . 
houses manufacturing or carrying the same. When the camphor, etc., appears soft and pO\ydery, and S p e (' i a l  \\- .· i l l t> 1 I  1 u l "o 1 " 1 1 1 0 1  1 1 0 1 1 on matters of 
personal rather than general interest cannot be almost filling the tube, rain with south or southwest 
expected without rellluneration. ,yinds may be expected ; when crystalline, north, 

Sc i e l l t i fi (' ,.\ I I " · I' i c' a l i  S I I  p rt l (· ,u e l l t. 8  referred 
to may be had at the office. Price 10 cents each. northeast or northwest winds, with fine weather, may be 

Ro .. I, � referred to promptly supplied on receipt of expected; when a portIOn crystallizes on one side of the 
price. tnbe, wind may be expected from that direction. I had 

lU i �:;:k':,);'
O
�e:;'��?�

d
:xamination should be distinctly one for several years. and could foretell tbe weather for a 

(7032) D. R. M. says : Will you k i n dly 
give me a formula for making a good developer for plates 
and films, which after using can be put in a bottle and 
used over and over until exhausted ; also a formula for 
making a solution to soak films in before developing, so 
they will not curl up. A.  Soak filrns in water contain· 
ing a small percentage of glycerine. Combined Hydro
kinone and Eikonogen Developer : 

Sulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . 300 gr. 
Carbonate of soda . . . . . . . . . . . . . . . . .  . .  . . 200 " 

Hydrate of soda . . . . . . . . . . . . . . . . .  . . . .  30 " 

Bromide of soda . . . . .  . . . . . . . .  . • • . • . . . .  5 H 
Hydrokinone. . . . .  . . . . . . . . . . .  . . . . . . . . .  . . .  20 " 

Eikonogen . . . . . . . . . .  . . . . . . . . . . . . . . .  30 " 

Water. . . . . . . . . . . . . . . . . . . .  . . . . . . .  10 oz. 
This developer possesses the rapid action of the cikono
gen combined with the snstaining energy of the hydro
kinone, and keeps indefinitely. 

(7033 ) F. C. W. :;ays : Can you give me 
a receipt for a preparation that will actually kill a corn on 
my foot? I mean something that is not mjnrious to me, 
only to the corn. By answering the above through your 
Notes and Queries yon will not only relieve me, but 
many · others. 
A. Salicylic acid . . . . . . . . . . . . . . . . . .  30 grn. 

Cannabis Indica (Indian hemp). . . . . . • •  5 
Castor oil . . . . . . . . . . . . . . . . .  _ _  . . . . • . . . .  . .  ).2 drm. 

day beforehand with considerable certainty by means of 
it, even apart from the barometer. --W. JQ Lancaster, i n  
English Mechanic. 2. T h e  following indications are 
from another source : Fmc Weather.-The substance re
mains entirely at bottom of tube and the liq uid perfectly 
clear. Coming Rain. -Substance will rise gradua]]!', 
liqUId will be very clear, with a small star in motion . �A,_ 
Coming Storm or Very High Wind.-Substance partly nt 
top of tube. and be of a leaflike form, liquid very heavy 
and in a fermenting srate. These effects are noticeable 
twenty-four hours before the change sets in. In "'"'inter. 
-Generally the substance lies higher in the tube. Snow 
or White Frost.-Substance very white and smail stars 
in motion. Summer Weather.-The substance will He 
quite low. The substance will lie closer to the tube 
on the opposite side to the quarter from which the 
storm is coming. We do not consider the instrument 
anything more than a scientific toy. 

(7040) C. Moon ey, Secretary Hong-
Kong Hotel Company, Ltd . •  Hong-Kong, China, writes : 
Will you be kind enough to inform me if you know of 
any patent bottle stopper contrivance which, while allow
mg the hquor to be pOllred trorn a bottle, will prevent 
any from being poured into it ? We \yant 80methirlg 
of this 80rt to prevent our bar servants from watering 
thc \\ hisky, etc. ,  and if you can give me any informa
tion as to where I can procure such an article, I shaH be 
greatly obliged. A. There have been many patented Im
provements designed to meet this \vant, bnt we cannot 

Collodion . . . . . . . . . . . . . . . . . . . . . . . . . . . . ).2 oz. undertake to say what manufacturers are putting out a 
The reBult is a clear light green solution. There should bottle best desi"ned to meet the wants of our corre-
be no difficulty in i ts prep�rat�on. To prevent it from spondent. 

� 

evaporating, keep the solutIOn m a stoppered bottle. Be 
sure and use the Indian hemp. and not tbe American arti- I (7041)  E. H. S. �ay� : 1. Will YOll k in d ly 
cle ; the latter is not easily soluble. Mix. Apply morning give me a formula for a good ink-erasing solution ? A. 
and evening for four days. Then soak the feet in warm Ink Eraser.-l. Mix equal parts of oxalic and tartaric 
water. acids m powder. When to be used. dissolve a little 111 

(7034) D. W. P. asks an explan ation of water. It is poisonous. 2. Oxalic acid mixed with citric 

the differences between a foot square, a square foot and 
acid may be used. �. Equal parts of cream of tartar and 

a cubic foot or cube foot. A.  A foot square ie a surface 
citric acid in solution with water. 2. Also the receipt for 

only of one foot in length on each of Its four sides. A 
yellow and blue lacquer. such as used on fine optical in

square foot is also a measure of surface only, and may 
struments. A .  Lacquer.-Ground turmeric as sold , 1 

ANIMAL S YMBOLISM I N- E<�CCLRSIASTICAL be of any figl1te, provided it contuins the amount of sur- ollncc; saffron and Spanish annatto, each 2 drachms ; 
. highly rectified alcohol, 1 pint. Place them in a moderate A RCHITEC 'l'URE. Bv E. P. E vans. face equal to one sqoare foot or 1 44 square mches. When 

heat shaldng occasionally for several days ' then add Ne w York :, 
!:.'en ry Holt � C o m pan y_ the surface i s

. an extended one. the term 
.
square foot IS 3 ou�ces good seed lac. roughly powdered; �hake occa-

1896 Pp. ,,7G. 12mo. PrlCe $2 n e t. used . A cubiC foot. cube foot and cubiC feet are the . I I  t'l I I . d' I d If d t d f th I f b d d " f d tb SlOna y un I t 1e ac IS ISSO ve . a eep orange lac-
This is an interesting book, bringing to light a vast l erms
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ep I quer IS required, increase the quantity of annatto ; if a 
amount of curious, out of the way mformation and will as we as snr ace ; 7 Cll IC Inc es equa cu IC oot. 

bright yellow, decrease it. Lay it on with a brush (warm) 
prove a genuine mine for the antiquary. The author's (7035) W. F. C. asks : In rnaking t he i n - i as you would pain One or more coats, If necessary_ 
ai m has been to explain the meaning of real and fabu- duction coil described in .• Experimental Science, ' "  Avoid using too much seed lac, as it has a tendency 
lous animals which have been put to decorative use in could not single cotton covered wire he used in place of I to prevent tlIe lacquer lying evenly. For a blue lac-

© 1896 SCIENTIFIC AMERICAN, INC.



4 1 6  
quer add Prussian blue or aniline blue to a tbm white Boiler. See Agricultural bOIler. Steam bOller. I Hydraulic jack, J. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . .  57l,M7 Switcb. See Overbead sWltcb. Rai lway sWltcb. 
shellac varnish. Boller. C. Kellogg. . . . . . . . . . . . . . . . . . . . . . . . . . .  571.595 HydraulIc press. J. H.  Miller . . . . . . . . . . . . . . . . . . . . . . . . . 571.493 Trolley swltcb. 

BOiler, G. P. Wasbburn . . . . . . . . . . . . . . . . . . . . . . . . .  571,713 Ice sbavmg rnachme. J. V .  Bohannan . . . . . . . . . . . . . .  371,609 SWltcb conductor, electrical . W. H .  Sawyer . . . . . .  571.539 
(7042) E. S. asks for a receipt for ce� �g�tkc��rd�.�:;�ll�\�;g�c�i.F��:H����: : : : : : · : : · : :  gi}:�� ��d�ga�

t
g:.' Fse�·l��g���e dcs'e ludicator.

" omc'e 
671,553 �:!l�g �g�g:�h;·d'JVl����$�

l
{J�

s
Heece ::: " ':: ':: . . gn:�� 

BOOK mark, R. S. PIckett . . . . . . . .  , . . . .  . . • . . . . . . • . .  571,453 I mdicator. StatIOn Indlcatur. Tank beater, A.  W. Johnsen et aJ . . . • . .  571.668 ment or paste whIch " ill be mvisible, for transferring 
litho!7uphs on to glass \\Ithout sho" ing any blemish. A. 
First coat the glass With dammar varmsb or else witb 
Canada balsam mixed with an equal volume of oil of 
turpentme. and let it dry until it is very sticky, which 
takes half a day or more. '1'he printed paper to be trans· 
ferred should be "el! soaked in soft water and carefully 
laid upon tbe prepared glass, after relllovmg surplus 
water with blottiug paper, and pressed upon It so that 
no air bubbles or drops of "ater are seen underneath. 
TIII, -iiould dry a whole day before it is touched ; then 
with " etted fingers begin to rub off the paper at the back. 
If thIS be sklllfnlly done, almost the wholc of the paper 
can be removed, lea, mg simply the ink upon tbe varmsb. 
'When the paper bas been removed, another coat of var' 
nish \\ III serve to make the \\ holc more transparent. 

Bottle, ('. P. Behrens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.505 Ingots III matrIces, proeess of and apparatus for Tannin extract, decolorIzmg, J. S. Adriance . . . . . • 571.635 
�g��t�: �'. 1r.

s
iiA\�n .

. .  : . . .  : . • . . .  : : :  . . . : : : : .  : : : .  : : ."  gH:rifJ I ���f�·���g�� �tc . and new 
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.��l��,. 571,332 1:�rb�:r¥:�gfa
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I�3��. ta�p��1r�� . : . : : : : : : : : . : : :  . . .  : gn:�� 

Bottle cap and brusb. C. M. HIggms . . . . . . . . . . . . .  571.367 Injector. bOIler 011 . H . W. �'ayette . . . . . . . . . . .  . .  571.350 '1'eet b ,  bfldging, F. Comer. . . .  . . . . . . . . . . . . . . . 571.556 
Bottle. mUCIlage, C. W. Reeves . . . • . .  . . . . .  571,4.50 Injector, steam, P. Brownley . . . . . . . . . . . . . . . . . . .  571.718 'Telegraph switch mecbamsm, If. e. Scott . . . . . • •  571.695 
BO�·all��eorc���;b�!�e �
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O
e���nis�· foi:. R·.· 571.399 

Bra��!t. See Shelf bracket. Shmglmg bracket. ���I�.
or S��e�ld���rl

lgj�c�· H. Sanlter . . . . . . . . . . . . 571.538 The�in��e�����ig�irlc: M: '..4: : Ageiasto · .- . .  : : : : : : �  gn:�� Brake. See BICycle brake. ElectrIC brake. Hand Jacketed can, H. L. GaLes . . . .  . .  . • • • • • • • • • • • •  . .  571,724: TlCket book cover, W. J. Perdue. . . . . . . . . . . . . . . . .  . 511.390 
brake. Jomt. See Water closet joint. 1,'Icket re�Ister� transfer, C. E. urobet . . . • . . . . . .  '" 571.659 

���al�:��)�l)d��o;nl��
o
JI:��e, Q. Bruton : : " : : :  g�I:��J k�fri�

a
?,��\v �O;rd�}���k(lri: 

. . . . . • • . • • . . • • • • • • • . . . •  571,490 �t�:s �?lb
C���e�: :e����Yfor repalcin'g punctured 571,444 

BrIck machme, H. B. Wh itehead . . . . . . . . . . . . . . . . . .  571.629 KIln , " . H. Melcher. . . .  . . . . . .  . . . . . . . . . . .  571,599 bIcycle. ('. F. Wblte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571,422 
BrIdle b lt. L Harrnanson . . . . . . . . 571,563 Kmetoscope. A. Pettenkofer . . . . . . . . . . . . . . . . . . . . .  571,496 Toboggan, H. P. Herron . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.665 
Bromotheopbyilin and makmg same. E. �'iscber 571.353 Knapsack carner, A. Helzbenr.. . . . . .  . . . . . . . . . .  571,593 'l'oy, advertunng. R. S. West . . . . . . . . . . • • • • • • • . • • • . . 571.548 
Brush ,  G. P. Kato, Jr. . . . . . . .  . • • • • • • . . . .  . .  . 571,569 Kmttlng macb lDe stop motIOn, W. A. Ingalls . .  571,479 Toy puzzle. M. J. Howlett . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.477 
Brush cleanp-r. L. L. Harlow . . . . . . . . . . . . . . . . . . . . . .  571,438 KUlttmg macb1lle transferrlD� deVICe. W. G. 'roy. rotary pneumatic. G. Laube . . . . . . . . . . . . . . . . . . .  571.449 
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. . . . . . . . . . . . . . . . . . . . . . . .  571.387 t:���� g���·o�s �r

e
sr.gg���g·:L. Cumme: : : : · · ·  

. .  : . g+}:L� ��:��o�e:c1Jt���:'t::p�ewman . . . . . . . . . . . . . . . . . . . .. 571.386 
Button. J. F. Wood . . . .  . . . . .  . . . . . .  . . . 571.425 Lamp burner, �'. T. Wil liams . . . . . . . . . . . .  571.f>31 TIOlley, electriC car, 1;. F. 'rufts . . . . . . . . . . . . . . . . . . . . . 071,710 
Cable carrier. HeId enreICh & Munrath .  . . . . . . . .  571,440 Lamp, I eg-eueratlve gas. 'V. R. SWIft . . . . . . . . . . . 571.704 Trolley SWItch. automatIc, L. M. Erb . . . . . . . . . . . . . .  571.517 

70 3 W C P 'u I I  I 
Cable termInal box. W.  H. Johnston . . . .  571.584 Lamp stand. G. P. Katu, Jr . . . . . . . . . .  . 571.568 Truck, car, H.  H. He.ntt . . . . . .  . . . . . . . . . . . . . . . .  . .  571.524 

( 4 )  . . . sa) s :  1. " I  you p ease ('ake stackmg macil lne, Hartman & Donnell . . . . .  571,663 Lastll1g macbI1le. F. Chase . .  . .  . . . . . . . . . . . .  571,339. 571,429 Truck. band. H. O. Tbomas . . . . . . . . . . . . . . .  571.705 
ad vise me as to the best and safest way of removing the 
top of a carboy ? I was tbinking of taking a narrow and 
thin piece of wood just long enough to go around the 
carboy and fasten It by means of a wire at the proper 
height as a guide for my glass cutter, then cut it around 
with the cutter, then use a hot iron or a cord soaked In 
alcohol. If there is a better way of domg it, please ad· 
vise me. A. A method consists in the use of what m 
German IS called sprengkohle-cracking coal. Tbe 
sprengkohle IS made of finely ground limcwood charcoal. 
�rhe coal powder is made by means of sufficient gum 
tragacanth and water into a dough or paste, out of "hich 
small cylmders of tbe size of a pencil are made by rOll' 
ing between two small pieces of board. Such a cylinder 
of sprengkohle. ignited at oue end. glows slowly. Such 
sprengkohle may be bought at stores for chemical and 
pbysical supplies. It IS used as follows : Put a drop of 
"ater on the spot w here the crack IS to begin. Make a 
short inCision with a three·edged file. Wipe the water 
a " ay. Toucb tbe mcision with the glowing sprengkoWe, 
blowing on it if reqmred. After a few seconds the glass 
\\ III crack for a length of %, to 1 incb. If now you move 
slo" ly the sprengkohle. tbe crack follows it. 2. Is there 
any place I could get a glass vessel abont the size of a 
cat boy and the same shape after the top is removed ? 
A We do not kuow w here you can get such a vessel as 

Can. Sp,e Jacketed can. Last lng macbme, \V. � llaw. . . 571,404 'rruck SIde frame. car, H. H. Hewitt . . .  571.522. 571,f>23 {'an opener, J. L. liu)nes . . . . . . . . . . . • . . . . . . . . . 571.664 Lastln� machlne clampmg mechamsm, .F. Cbase 571 509 I 'l'ruck SIde frames. makm2 car, H. H. HeWItt . . . . .  571.525 
Cal ld l estIck, G. ('astleden . . . . . . . . . . . . . .  . .  . .  51 1 .3.18 Lathe, F. �ch nelder . .  . . . . . . . . . . . . . .  571.402 I 'l'runk. convertible. A. W. Newell . . . . . . . . . . . .  . . .  571,f,s1 g���:���,��:�·l: ��all��k�US: · : : : . : : : : : : : : : : : : : : :  gH:�I8 I t:���al����,
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I��. R. Toepper : : . . . . . . . . . . : gn:�i� Car couplIng. C. H. Hamilton . . . .  . . . . . . . . . . . . . .  571.520 Ll/zh tlllug arrester. A. De KhotlllSky . . . .  571.669 Umbrella rib and stretcher, ltedmond & BaldwlD 571.62;-) 

Car couplUlg. L. S. LeW IS . . . . • . . . . . . . . . . . . . . •  571,673 LlquOlS. manufacture of termented. J. Schneible 571,693 Underwalst, J. C. Andrews . . . . . . . . . . . . . . . . .  571.636 
Car couphng. J. L. Pledger . . . . . . . . . . .  . .  571.622 I Loom Picker mechamsm, J. H. PaIge. . . . . .  . . .  571.7'29 \ aIve, cyhndrtcal rotary, R. H . RICe . . .  571.6H7 
Car. dumpUH!, S. J. Johnson . . . . . . . . . . .  571,480 to fl71.484 LubrIcator, P. T. Coffield . . .  . .  571.555 Valve. pre�sure redncmg. DICkerson & Sucken . . 571.346 
Car fender. \V H. Kaltenbeck . . . . . . . . . . . . . . . . .  571.528 .\la,llnet structure. field, Thomson & Geisenhoner 571,462 "1"ebIcle gear, W. Atkmson . . . . . . . . .  fi71.5R9 
Car fendf-r. P. J. Waters . . . . .  . .  . • 571,714 MagnetIC .separator, J . B .  Hamllton . . . . . .  . .  571.362 Vehicle, self prope l lmg. R. H. Plass . . . .  571.b92 
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Car Sign. I l luminated and changeable street, C. R. Measurmg pole, R. Heuarty . . . . . . . . . .  571,366 Vent, safety. J. T. Hayden . . . .  . . . . • . • . . . . . . . . . .  . .. 541.476 
Klettner . . . .  . . . . . . . . . . . . . . 571.726 Med ICIne dose mdICator. C. E. Glentworth . . . .  571.436 Vest. F. H. Spra"ue . . .  . .  . . . . . . . . . . . . . . . . . . . 571.543 

Carpet sweeper, A. D. & A. B. Lynn . . . . . . . . . . . 571,451 Merry-go-round, W. X.  SImpson . . . . . . . . . . .  571,626 Wagon, delIvery. J. W. Akerman . . . . . . . . . . . . . . . . . .  571.324 
g:����:������e�j�bn�e�& .\l81nhardt· : : : . : :  • . . • gn:��� ��i:��i
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Brown • . . . . . . . . 571,427 
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Carving machIne. wood, E. Lochman . . . . . . . . . . . . . .  571,535 Mtcrophone transmItter. Barkalow & Crawfi)rd . .  571,504 Wasbmg machme, J. M. Grover . . . . . . . . . . . . . . . . . . .  571,475 
Liase. e:ee l:5peC'tacle case. l\hlkf!r. cow. W. M Mehnng . . . . . . . . . . . . . . . . . . . . . 571.573 WashIng machme, J. Lachance . . . . . . . . . . . . . . . . . 571.671 
Ca:-,b regIster. C. iI. Little . . . . . . . . . . . . . . .  571.728 Mme trap door, H. Keyes . . . . . .  . . . .  . . . . . . .  571,570 Washmg machine. J. L. 'Vest . . . . . . . . . . . . . . . . . . . . . . 571,501 
Cash leglster and mdlCator, \V .  H. ('leasby . . . . . . .  571,720 Mouldm� maChIl1e. sand core. T • •  1. Rvan. . . . . . .  571.458 Water carrIer, J. A. Bobon . . . . . • • . . . . . . . . . . .  571,640 
Cattle guard, W. C. Hallev . . . . . . . . . . . . . . . . . . . . 571.616 Moquette fabrIC and moquette loom. E. 'rymeson 571 418 Water closet JOInt. E. L. DaVIS . . . . . . . . . • . . .  . .  571,-171 
Centermg deVICe, L. l'hDmas . . . . . . . . . . . . . . . . . .  571,584 MotIon. devlCe for convertmg, V .  & M. ]'-lcCul- Water metf!r. rotary, J. G. �ummers . . . . . . . . . . . . • 571,703 
Cbalr. M. W. Neuens . . .  . . . . . . . . . . . . . . .  571.536 loul<h . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . 571.679 Water supply system. electrlcally operated, J.  P. 
Chair and box. combIned, H. H. Bruce . . . . . . . . . . . .  571.335 Motor. See Current motor. Manual motor. Barrett . . . . . . . . . . . . . . . . . . 571.328 
Cblmney, A. G. Borry . . . . . • . . . . . . . . . . . .  571 333 l\lower. lawn. A. Blaubach . .  . . . . . . . . . . . . . . . . 671,550 Water wheel bucket. A. Chavanlle . . .  . . . . .  571.510 
ChIsel, mortlslllg. H. Ruppe::t . . . . . . . . . . . . . . . . . . . • .  571.400 Nail dIstnbutmg and drIving machme, F. F. Ray- Waterwbeels. electrIC governor for. W. W. Handy 57'1.363 
Chock block, N. '1' Boose . . . . . . . . . . . . . . . . . . .  571,641 mond. 2d . . . . .  . . .  . . . . . . . . . . . .  571.499 Waterproofing felt. compOSItion for, W. Muller . 571,384 
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CIgar buncb ro i l Ing machlne. Keyes & Baker . . . . .  571.375 Nut lock. '1'. Hand . . . . . . . . . . . . . . . .  . .  . . . . • • .  . • • • • . . .  571.661 Wheel. See Sprocket wheel. 
Circuits. regUlatIng polyphase, A. H. Armstrong 571,467 Office IndICator, A. Angell . . . • . • . . . . . . . . . • . . . . . • 571,325 Wheel. W. F. H. Harvey . .  . . . . . . . . . . . . . . • • • . . . • 571.439 
Clamp for textila machulery, automatic, H. W. Office mdlCator. J. A. TobIn . . . . . . . . . . . . . . . . . . . . . . . 571,585 WhIstle. H. R. Fnsble . . . . . . . . . . . . . . .  571,357 

Butterworth . . .  . . . . . . . . . . . . .  571,508 Ores, treatin�, '1'. P. Barbour . . . . . . . . . . . . .  571,468 Wood drying kIln, kmdhnll, 0, H. Smith . . . . . . . . . 571.407 
Cleaner. See Arush cleaner. Flour bolt c leaner. Overbead SWItch and baTlger, P. F. Werner . . . . . .  571.607 Wood felt, apparatus for maKlDg, R. Sputh . . . . •  571.580 
CleVIS, J. Reel. . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  571,GR6 Package, powder. Heberlme & Hartman . . .  . 571,521 Yeast cakes, maclnne for cuttmg. C. Denekas . . . . , 571.345 
Clock strllimg mechamsrn, H. Iiall . . . . . . . . . . . . .  571,615 Packmg granulated or powdered substances, ma- Yoke, neck, J .  H. :5torch . . . . . . . . . . . . . . . . . . . . . . . . .  571,412 
Clutcb, C. Quast . . . .  . . . .  . . . . . . .  571.396 chme for. C. J. Mattison. . . . . . . . . . .  . .  . . . . .  . 571.492 
gg�I�'p���IOe

m
b�

t
��.'l�

f
;:\rS��n;l.·dl": 

W
��.

t
.��� : : : : : :  �m3� �!�·b�t����I��rfisk . . . . . . .  . . . . . . .  571,380 

JOll deEcribe. Col lar shaper, turn down. J .  R. Walsh . . . . . . . . . . . .  571.boo Pamtmg trol ley poles, apparatus for use in, H .  
rJ: J S 

Com mOlle, C. H. M ann . . .  . . . . . . . . . . . . . . . . .  571.620 A. French . .  . .  . . . .  . . . . . . . . . . •  . . . . . . . . .  571.560 DESIHNS. 
(7044 ) l\ . . . says : Will you plea"e 3g�v����.t�� �.Ut�d:e K. ���rr:.� . . . .  : : : . : : : : : : : : : :  �n:�2l! ����� g�i.��k��I'>��g����, 

. . ':. �'. P���:.����: .. : : : �Rr:l� Adver(lsmg card, T . S In!!rabam . . . . . . . . . . . . . . . . . . . 26,309 
explam the formula for making gclatin or g]ass cards In CooP. chICkan, J. P. Hazen . . . . . . . .  571.592 Paper feedmg mach me, R. McKee . . . . . . . . . . . . . . 571.fj()1 Badge, campaign. W. Wallace . . . . . . . . . . . . . . . . . . . .  26,264 
your �otes and Queries ? A. Swell �elatm in cold water Cotton chopper and cultIvator, J. Cecke . . . . . . .  571,648 Paper vessel. 1. 'V. Hollett . . .  . . . . . .  . . . . . . b71,526 BICycle frame, E. M. Graham . . . . . . . . . . . . . . . . . . . . . .  26.285 

Cotton elevator and dlstnbuter, J. \ ' . Ell I ott . . . .  571,473 Paste [0 paper, etc., machine for applYlnll, Honlss Bottl e  stopper, W. T. J ohnrston . . . . . . . . . • • • . . . .  26,278 
for several hours, pouring off the excess. Pour it hot on Counter seat, G \V. Dearborn. . . .  . 571,651 1 & Lorenz .  . . . . . . . . . .. b71.527 Box, A. A4 Macdonald . . . .  . . . . . . . .  . ��,� 
a plate of glass (pre,iollsly " armed \\ith steam and Couphng. See Au hrake c(}uphna. Au brake Pen or penCIl h older, E. G. Wickwire . . .  . . . . . .  571.630 Box tnmmmg. N. ,A. l\'l1l1er . . . . . . . . . . . . . . . . . . . . .  2 ,  . 

hose couphng. Car couplmg. Hose couphng. I Perforatmg n.achme. document. C. Heath . .  . . . .  571,005 BrICk. fire
\r
A.. B. ClunIes . " 

. . . . . . . . . . . . . . .  26.292 
slIghtly greased) fitted in a metallic frame \'hose edges Current motor, alternatmg, Hutm & Leblanc . 571,47R PhotograpblC films, pack of. J . '1\ Clarke . . . . . . . . 571.470 I Brush bac • etc . •  metal, T. W F oster . . . . . .  . .  • .  ?6,2r4 
are J'ust as high as the wafer should be tbick. Lay on Desk, W. T. Dodd. . . . . . . . . . . . .  . .  . . . . . . . . . . . .  571.052 PhotograpbIC retoucber, !:5. G. Bradford . . . . . . . .  571.642 II Brushes. etc . •  back for. P. O. DICkmson . .  26.271 to 26.2 1 3  

DesIr, duphcate, J . ( ' .  Lau�hhn . . 571,486 PmnofO'rte. J. H. Clark . . . . . .  . .  . . . . .  . . . . . .  571.645 Candelabrum. Leavenworth & Homan . . . . . . . . .  26;277 
the surface a second glass plate, also hot and greased, Door fastener and alarm. comblDed. A. E. Veon . 571,546 PICture hane-er, A. Siddall . . . . . . . . . . . . . . . •  571,698 Cham, ornamental. P J. Duerr . . . . . . . . . . . . . . . . . . .  26.2f5 

Dou/.Z.h board and bread cuttmg tray, combIned, P Icture mattm� cutter. W. H. Murdoch . 571,677 I Check blt, A . Fl. :\tlack . . . . . . . . . . . .  26.281 so as to tonch every point of tbe gelatin wbile restmg F. tS. F'arquhar . . . . .  . . . . . . . . . . . .  . .  . . . . .  571.349 PIles from aqueous III sects. means for protecLing. I gheese Wk l.fY;r�' W E S · t' i . . . . . . . . . . . . . .  §�.��§ 
on the edges of the frame. By its pressure the thin cake Draw !Jar hft, J. Scbultz.. . . . . . .. . . . .  . . . 571.540 H. (lalhnowskv .. . . . . . .. . . . .  . . . 571 654 r boppmg W eD tt e. t 

. It er y . .. . . . . . . .. . . .  26'300 
IS rendered umform. When the glass plates have cooled, Drymg frame. sh ift. H. A. Rowland . . .  . . . .  . 571.537 PIpe pattern, iron, J .  & G. Tbomson . . . . . . . .  57U13 C°tle
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tn� gelatin 'YIll be sohd and may be removed. It can Earth and earth alkalI metals mto Indlssol uble PIpes contamlO� flUId undpr pressure, expanSIOn Corset case. J . 
J
. Shepard . .  . . .  . .  . .  2�,2<14 Dust guard. D. Fucel . .  . . .  . 571.354 Pipe testmg deVICe. 8. G. Howe . . .  . .  . 571.725 1 om ac s, or er or, . 10 lnson . . . . .  . . .  . . . ' ( 

orgamc or InorganIC sal ts, etc , e l ectrolytIC or te lesCopIc jOlDt 101', J. P. Burnham . .  571.337 DiSh, covered. E. Gerard . . .  . . . . . . . . • �� 299 
then be cut mto disks by punches, etc. It can, of course, process of convertIng hydroxlds of, R. Lang- Pipes. deVICe for pleventIng accumulatIOn of aIr DrillIng machlDe frame F. MIllIken . . . . .  26.287, .. 6 28B 
be colored by addinO' suitable coloring material, amline bans . . . . . .  . . . . . . . . . . . . .  . . . .  571.533 In pres,ure. J. W. Hartman . . . . . . . . . . . . . . . . . . .. 571,364 Elevator gUllde. G. <to Rebm
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� Earttly oXlds. producmg coatm�s composed of, Planter. band, J F. Gar.son .. 571,614 Fence pane . woven wlfe, � . . arner . . . . . . .  . .  . . ,  I 
colors for instancc. R. Lang hans . . . . . . .  . . . . .511.531. 571,5.12 Platform and gang plank, combIned. J. A. Powell 571,497 �urnace casmg r�ng'. A \\ . \Valker . . . .  . . . . . . .  . :!e.291 

Edg'e settmg machme, H. A. Oldersbaw . . .  . 571.602 Plow. S. P. RlChmond . .  . . . .  . . . . .  . . . . . .  . .  671,€88 h lass pa�tern, sheet. But ler & ZeIgler . . . . . . . . . . .  26 �11 
(7045) W. H. M. as ks : 1. Wi l l  the Edi- ElectrIC accumulators. manufacture of plates for, Plow. C. E. Wblte . . . . . . . . . . . . .  . . . .  571.421 Insole. C. Eckert . . . . . . . . . . . . . . . . . . . . . . . . .  �f' : }� 

J. Korner . . . . . . . . . . . . . . . . . . .  571.598 Plow attachment. H. White . . . . . . . . . . . . . . . . . . .  571.400 1  Mall packer, H. E. WaIte . . . . . . . . . . . . . . . . . . . .... 6 #3 
son· Lalande battery type Q run a two or three candle 
power lamp? A A three candle po\\er larnp needs 5'5 t0 7 
volts E.M F. For this E.?I.F. about ten cells III selies 
would be needed. The resistance of the Q battery IS 
o 070 ohm. As the lamp has 3 6 to 4'5 ohms resistance 
and nceds a current of 1 to 1'5 amperes, t", elve cells in 
series shonld answer for the work 2. About what , olt
age ale the different types of EdI80I1 -L,1Iande battery? 
A. Mean working E ?l.F. 0 6b7 per conple. As to pe X 
includes two couples its E.?1.F. 18 pnt at l 333 3. Would 
4 cells dry battery gh ing 1 5 \ olts each rnn the !:lame 
lamp? A. No; the battery \\ ould become polarIzed too 
quickly. 

ElectrIC are>s. contrvlhng. E. Tbomson . . . . . .  571.463 Power. See PumpIng power. :llat ch sate, G. H. Allen . . . .  . . . . . . . .  . . . . 2li �}� 
ElectrIC blake. E. A. Sperry. . . . . . . . . . . . .  571.409 Power, means for convertIng wave motIon into, Muror back. etc . metal. T. W. Foster . . . . . . . . . . . 2{,.� I()  
}JleetrlC ('able. S. P. 'L'b ompson . .  . . . . . .  . .  571,706, 571,707 J B. Clark . . . . . . . . .  . . .  . . .  . . . . .  571,511 Mower frame, lawn. F. T. Maynard . . . . . . . . . . . . .  26,�86 
Electnc controll e l .  E A. �peny . . . . . . . . . . . . . . . . . .  571.410 Press. See FL l ter press. HydraulIC press. Paper box. P. B Myers . .  . . . . . . . • .  2t�,2£� 
ElectrIC cutout B. F. Rout . . • •  . . . . . . . . . . . . . .  571.7M Prnnarv battpry, S. N. SmIth . . . . . .  571 460 PICturei'. etc., frame for. N. Stem . . . . . . . . . . . . . . .  2�,2 16  
ElectrIC elevator, R. \VIlson 571 502 Prmtmg, dehvf!rIng and recordIng deVICe, street PortIere lope, F. W. OehrJe . . . . . • • . . • .  �t:i 90,) 
I£lectrlC furnace. GIrard & Street. . .  . . . . 571.655 car transfer. P. M. Knopp .. . . . .  571.485 Price l ist standard, O. H. Durston . . . . . . . . . . . . . .  26 f!OS 
ElectrIC hydraulIc elevator. combIned, J. Palkm- Prmting macllme, W.  H.  R. Toye .. . .  . .  . . 571.415 8ad uon, M. Sweepey . . . .  . . . . . . .. ?6,oOl 

son . . .571,730. 571.732 PrmtIng press feed attachment. C. S.  SinclaIr . , 571.699 Sad Iron heater. C. H. Boeck . . .  . 26.R02 
HllectncaJ reslstances, manufacture ott Marqullnd Propel ler. \V . M. 'rucker . . . . .  . .  571,628 Shel ler for ureen peas. etc . A. E. Drew . . . •  2r;.�83 

& Lowdon.. . . . 571,4R9 Pul veriZing ano IDIxmg macbme, H. S. Albrecht .. 571,588 I ShIrt coUar. O. Hammerstelll . . . . . . . .  . . . . . . . 26,:W4 
Electlol ysls of chlorld�. etc., apparatus for. Har- I Pump, J. Stumpf . .  . .  . .  571.702 I Shoe. H. M Stephens . . .  � . .  • . . . . . . . . . 26,SZi' 

greaves &: BLrd 571,591 Pump cuntroller, electllc. �'. ,,, Merritt . .  . 571.600 Snap hook, G. 1"". Hubbarci . . . . . . . . . • . . . . . 2�'� 'r  
Elevator. �ee ( otton elevator. l£lectnc elevutOl . II Pump tor domestIC water systems, E Neff. .  . 571.hSO Spoon handle. F .  E Pletat . . ' . . . . . . . . . .  2t).��J 

Electnc hydraulIC elevator. Pumpmg power. G- ).1 . Carter et a1 . . . . .  . . . . .  571.till l Spoons. etc., �and le for, J .  W. MaIllot . .  . . . . . .  2f .• �rn? 
Elevator emnne, combIned e lectrIC b ydraullc I Puzz l e, F. H. 1 ehman . . . .  . .  . .  571.(j72 Stuckmg, A .  Sessler .., . . . . . . . . .  . . . . . • 26,30� 

screw contloJ led. J.  Parlnnson . fl71,731 Pyromet2r. recof(jmg, E. Grown . . . . . . . . . . . . . 571,B34 �rousers nanger, �. G Hanford . . . . . . . . . . . . . . . . .  " 26.?,sO 
Elevator gate. :satBLv mechallHHIl for operatmg, I Rml, c ! lmpound tramway. W '1lowler 571,709 llpe. font of, \V. � .  COl nei l . . . . . . . . . . . . . . . . . 26. 310 

J .  '1'. Hobb� . . 571.442 RaI l SUPpOlt. W. B Potter . . . .  . . . . .  571.454. 571,455 " elocl pede toe clIp, D Basch . . . . . . . . . . . . . .  26,284 
En./.!me. Hee }-I�levator engJlle. Gas enemc. Hy- I Rai lway cross tIe. J. C. Barton. . . .  . . . . . . 571,329 Watch plate, W r. �aU . . . . . . . .  . • . . . . . . .  . .  . . . . . . • 26,2�7 

drauhc engme. Rotary engn:e. R0tary steam I Rai lway ::lwIt cb . l .. . 8 LeWIS . . . . . . . . . .  . 571.674 \Vatch plate, R. M � loyd . . . . . . . . . . . . . . . . . . . . . . . . . . 26,266 
emnne. TractIOn engme. I RaIlwav system, e lectrIC. U .  J . Forrev . . .  . 511.435 II TO INVENTORS Engme, P. Dorspv 571.348 Hal lway wagons. automatic ball couplmg for. H. 

An pxpertence of nearly tlftv years. and tbe preparaLlOli F.xploslves. heatel for H. , Uipi us 571,712 Oberlaenter . • .  571.682 
uf more than one hundred ti�ousand appl icatIons for na- t�;��l�te;�Tn�l���:���u
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ur�l��S;;:�� ��: �astener for sboes. etc .• \V C LeIber T ' 571.450 Roof, ,V. \V. �rUlner . . .  . .  . .  . .571.416. 571.��j I Bakmg and yeast powders, Ii". W. Young . . . . . 29.162 
e ualed faClhLlf!S for )rOCllrlll<T patents ever where A 

� allCtt . .>automatlC rueasurmg and re� lsterUlg, " • Roof vaHey. R J atm . . . . . . . . . .  . . . .  . �71'�� BICycles, H. C. �Jngland . . . . . . . . . . . . . 29,185 q 
f b fl f �h U d S 

y M. 1 nce . 571.&% Rotary engme, A. A. Kryszat . . . . . . . . . . • . . , . . . .  n7 • Bicycles '.ronk l\1anufacturmg Company 29 186 
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Jr ' : ' : : : : : : : : : : '  g+}:��� Hutter. EI�m creamery. 8 .  J . �tevens & Compa:�i: 29:161 

cOIltemplatIng t h e  securIng of oatents, eIther at home or l1ence: 'V . H. )la�ol1 571,491 Rotary steam engme. L. G LJungstrom . • . . • . . . . . .  571.381 Bu���dPC
o
O';�eli l���:�:!����c�� an 

. . . . . �iH� abroad. are LDvuell to wrlt� to tbIS office for prIces. Fpllce stay. E. A b rantz. 571,355 Rulel. calculatln� . ('. R . Jouve . . . 511 567 �a b 
• d C� h�& () 

P
Ybfc ' 29'168 which are low. In accordance With the tImes and our ex- Fence stay. C. OllI llurt . . . . . . . . .  571.6!'JH Saddle. r ldmg. C. W. PerCifie ld . . . . . . . . 571 6840 ar onatw,i!' pow er, urc WIg ompany.: . 

tenslve fa�IhLles for �onductln� tne �uslness., .  Addresl'l Ifence stretcher, '';- H .  Stel laberaer . . . .  . . . .  . 571,405 �addle tree, balnes�, A. E. Post . . . . . . . . . . .  5�1.?�3 I Court ;:1 aster, lIqmd anhs�Ptl�: .�
eorge Fros� .

Com
. 29 182 �IU�� &: CO., ofhce SCIh:1'riJ'U IC A M ERICA � , .}fi1 Rroad- Fender. �ee Ca� fender. Sales pad .  \V. H. Breakspear et al . . . . . . . . . . . . . . . .  511,D;)2 �nlt�e� maChmery or Its parts boats and good8 • 

way. �ew York. FIl ter, A .  Grand jean, nee Unol{1 . . . . .  571.4-74 Sand h eatpr. J .  It :Mayer . . . . . . . . . . . . . . . . . . . . . . . .  571.382 1 pertammg to marme and ge:r'teral ehgmeermg �'I l ter press a�)d fi lter press pl ate. E. Hubner. . 571.068 Sash fastener. C. M. Green . . . . . . . . . . . . . . . . . . . �71.36Q L'qUId Fuel Engmeermg Company . . . . . . . . . .  :. 2n,187 FmaJ1Clal problems, deVICe for demonstratmg. O. Sash fastener. J. A. H. Umbach . . . . . . • • • • . . . . . . .  0zt,�?;) HOSIery. bhaw StockIng Company . . . . . . . . . . . . . . . . . .  29,157 
INDEX O F  INVEN TI O N S  ElIson . . .  . . . . .  571,Q13 Hash support. wtndow. L. M. Bones . . . • • • . . . • . . . • 5 ' 1.�1 Lemons, C. TrIOlo ..  . . . . . . . . . . . . . . . . . 29,165 �!re extw!!Ulsher. chC'll lcal, E. F. Steck . . . . . . . .  . 571.082 Saw. E. L. Knapp . . . . . . .  . .  . . . . . . . . . . . . . . . . . 571.3 , � I Llquur. SOCIete Anonyme de la Dlstillerie de la Ihre extIngUISller8. automatLc sprinkler for, E. � .  Saw. drag, L .  Johnson . . . . . . . . . . . . . . . . . . . . . . . .  5Xj .44� I LIqueur BenedIctine de l'Abbaye de Fecamp • 29.166 

For which L etter. P a l e n t  ot' t b e  
SteCk: . . . . . . . . . . . . . .  571,581 Screen f�,r sand. etc., J. Norwood . . . . . . . . . . . . . . . • . . .  5 l 1 .b7:> MedICated cheWing gum, Wellman & Mmsel . . . . . . . 29,169 FIre e�tmgUlsbing system. antomatIC, RobInson �eal , A. l. Zetterlund . . . . . . . . . . . . • • • • . • • • • • • . . . . .  571,633 MedICated smokin� compounds. McCord & Spam . .  29.170 

Unlled S t a t e  .. w ere Gran t e d  
& �teck . . . . . . . . . . . . . . . . . . . . . .  571.578 Seat See Counter seat . MediCIne for external and Internal use certam �'Iashllght apparatus. J. Wolf. . . . . . . . . . . . . .  571.632 Separator. See Magneto separator. hqUId E A Neer ' 29 175 

November 17, 1 896, 
�IOOring and CeIlIng,.. tool • .  J. A. I£lder. . . . . . . . . . . .  571.432 �ew lng machmtl. Fletcber & Brown . . . . . . . .  . .  571.653 Medlcme: laxatIve, 'l'arrant & ·Company:::::: . • . .  : : 29:174 fl lour bolt cleaner. }i. R. StH,zel. . ; • . . . . . . . . . . .  571.411 Sewmg tJacbme shuttle actuatIng mechanIsm, F. 011, refined IlIuminatmg'. R. J. �7ennlng . . • • • • • . . . . . 29 179 Fodder packer and bIDder. C. T McCane . . . . . . . . . .  571.335 H. RlCbards. . . .  . . . . . . . . .  . .  . . . . . . . 571.457 Peanuts raw and roasted C F McCort 29 164 (1�OrglDg and weldmg macblne, G. Debombourg . . .  571,3« SeWIng machwe work mOVing attachment, J. D.  PharmaceutiCal preparatlODs 'contmmiii"myrrb: ' 

A N D  EACH B E A K I NG ' .. HAT DATE.  F rame. See Drymg frame. Schoonmaker . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . 571.459 Flugge & Company 29 171 �'urnace. See ElectriC furnace. Sbelf bracket. J. C. GrIffin . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.519 PreparatlODs ln WhICh WbISky·predOIDlnat·eS: S. 1. 
• 

[See note at end of hst about copIes of these patents.] 
FmDace for beatlllg steel and Iron Ingots, H. W. Sh lT1g ltn� bracket. J. A. Kerr . . . . . . . . . . . . . . . . . . . . . . . 571.374 Nusbaum . . . . . .  . • . . . . . . . . . . . .  . . . .  29,167 " Ho l l I S  . . . . . . . . . . . . .  571,667 �butter fastener. G. L Vogel . . . . . . . . . . . . . • . • 571,586 PI eV1?ntlve against anImal diseases, li'arbwerk }l use for hIgh �xplo,s,Jves. R. B. DashIell . . .  . .  571.342 Signal box. elf!ctnc, 'V. W. HIbbard . . . . . . . . . ... . . . • •  571,441 1 �'r.ertrichsfeld. Dr. Paul Remy. . . . .  29.178 Game deVICe. C. O. ] ruex . . . . . . . . .  . . • . 571,464 1 Signal recelvlllg llH�trument. elect romagnetiC, 8 .  Pnnted woven fabrICS Eddystone Manufacturmg ACId. obtaining tetra·alkyl uriC. E. Fischer . . . . . .  571.352 G-as, apnaratus for cbargmg lIqUIds wItb .  J .  n .  {i'wld . . . .  . . . . . . .  . . . . . .  . . . . . . .  511.351 Company ' 29 159 Advertlsmg deVIce, J. H. GoldIUg . . . . 571.656 , RchlleIU le . . .  . . . .  . . . .  571.6?4 Slllnalmg system. electriC. J .  P .  Bucbanan . . . . . • 571,507 Rernedle8 fo� 'female' complarnts: E: M':Co(Jk . ': 29.173 AgrIcultural bOller, B'. C'. & W. J. Zumdahl 571,634 Gas burner. A. E. DetWI ler. . . .  . 571.431 SIlk, tnptbod of and composltIOn for makmg arh- Remed ies hog Farbwerk FrledrlCbsfeld Dr Paul AgrICul tural hand tool, \V. D. Huntlll�ton . .  . .  571.371 Gas bmne1 s. manufacturmg hoods or mantles for I flcwl ,  R. Langhans . . . .  . . . . . . . . . . . . . . .  571.530 Remy ' 

• , . 29 177 A!r brake couplmg, \rV. A. & B. S .  H. Harrls 5�1.662 mcandesc�nt, 'V. I .. . \�oelker. . . .  511,4�� � t nl! letree book.�E'. �1. Hunt. . . . . . . . . . . .  . . .  . .  . .  • 571•370 Remedy fo� be·adache. C. C. Cook:::: . . . . . . . .  :::  .
. : .. 2n:172 All' brake ho.se couplmgs, dust guard for, \V. Y . ... Gas engme. C. A; Kunzel. Jr . . . . . .  . . . . .  � . 1,4':t l �kate. l o ll er. J ',.schade . . .  . . . . . . . . . . . . . . . . . 5 1 1,�90 Salve • •  l . P Urben . . . . . . . . . . . . . . . . . . . . .  29.176 'rhompson . . .  . . . .  . .  . .  . . 5 . 1,7U8 I qas en/o!Jne, ( :,' \� . Lewls. DX1.53� Sl eIgh , bob. J .  ( layton . . . . . . . . . . . . . . . . •• 571.047 Shears and SCIssors, R H. Sevmour . .  . . . . .  29,184 All' brake mechamsm, I I .  C. Zl'nke. . . . . . �71 .7 {6 (�as eng"llle. l\. C. 01.1J . . . .  • . .  . . . .  5 1 1.49;) �ltdmg gate. L. Dearmont . . . . . . . . . . . . . . . .  �71.R43 ShJe dressl n,g:s and pol I sbes. '!:t. H. Foerderer . . . . .  29,188 Air dlstrlbutmg apparatus. J. L. West. . .  n71.aOO has engllle, �,. Ha\)pe 5X1.4Y8 Holdermg llldC'hme, can. �. Tr ver . . . . .  . . .  o71.Q27 �hoes for men and boys, Hanan & Son . . . . .  29.158 AIr. r�gulatmg damper for controllmg Incommg 

,;
"'
, 1.658 (. .. as generator. J. ( D{xl s  hJ 1 ?£R �oundmg deVICe • .l1 .  \V. G. Bl)ettcher . .  . . . . . . .  . 511.639 Soap and otber t OI l et preparat1ons. V.  Klotz . . 29.181 currents of 1:1 .  'V. Graves . . . .  . . . . . . . .  ... Gas generator. J C. Porter . § � 1'2., 6 �pec�(lCle ca8e and holdm tOI pencIls. pens, etc.. Soap, laundrv and tOIlet. UnIOn Soap Company . 29,180 !��h�;I, ���r����J����n . . . . . . . .  571.624 g:� {���i���r

a
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�ne�� �ec��a�����.
I�arl8b l e, ]J. T. Pyott 

.
. . . . . . . .  : �n:�� Soap, med LCated. Bode & Daly . . . . . . . . . . . . . . . . . . . . .  29.183 

AnnunCiator, :5'. A. Jennmgs . . .  . . .  . . . . . . .  571.445 mantles or hoods fO! I llC'andescent, P. inch n71,372 �prlll!.!. A ( . Bel l . . . . .  . . .  . 571.637 
ASPIrator. J. Scbnelble . .  . . • 571,G92 Gate See S l Idmg gatp. Rprmklel. �ee :;treet �}JrH1klel. I �:t�� ��J��r?y�u.%a��rr:�: . .  car, H. 1. Holderness i�i:gg� Gei�)r

r�
tor. See Gas generator. Steam genel <l- I �i����

e
�:�

l
ti\�� �ran�O�� 

.• 571,398 
Bag fHler, J .  W. DaVidson .�71.513 (,lass pol Jstnng mac\] lD.e. ]J J. Hoffman . 571 fJ64 St atIon mdlcat()r, H. b'pdel . . .  . .  57l.51R 
Bl, ; e !  cover. H. Sprmgsted. 571 .")i4 ( ';old and SL iver bul l i on. refltlu,g. B hunt .57 1 .369 Staves. apparatu� for ell.s'ng, A. Dunbar . . . . .  571,516 
i.�--t",ket, F. Parthwr. 571 452 Hovernor, gas engme J.  \V Lambert n71 443 3tay. dress. A BagJey . . . . . . . . . • .  571,327 
I )  \ .:5 I�et, A .  Schmidt . . . . . .  . . . . . .  571.605 (';rate. J .  BrIstl y . iJ71,5Oti �team bOl l er, '11, Gunnmg . . . . . . . . . . . . . .  571.66{) 
g,.tLPty.  :-;ee Prlm� ry batterJ . Grater. E. GIlmore . 571. �58 Bteam bOi ler. sectIOnal, C. I i-orton . . . . . . . . . . . 571.H57 
I <e  I, folll l Dg, (' H. Bucher .171.643 GrInder, drll1. \V. G. Budlong 571,{36 Steam bOil er. tllbu\ous. L. I). [lavIs . . . . . . . . . . . . . . . 571.650 
B, <I,  fold Lng. H G. Krasky 571,529 Gun carnage. J .  A. DepcIT a71 .;))7 Steam fitting A. E1Ph ilOrn . . . . . . . . . . . . . . . . 571.612 
B-!d p late, elas( 1c. P. K l toch. 571.fi18 Gun lock. bolt , '1' B. V\1"Il soTl . 57l,(:i08 8teaw generator. J. {';rnbmskl . . . . . . . . . . . . .  571,562 
Bpl r appmatus, conveyer. '1\ Robms, Jr 571,604 Hand brake. :\lnJ lm & Gal loway 571,fi76 Steam generato l ,  A �elgle . . . . . . . . . . .  571.696 
�:��
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R p LOCkbart gn:At� �i::�et::a�b-:;al·B�:�I:�XHII & Howeii". :: · .
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Fhcycle brake. �'. A. GladWIn 571 . ·>61 Harvester, self blndmg, .J . R. Severance 571.�(};i Steel. Hon or Ol b el meta}..., l l q ll ul compound us�d 
BIcycle frame. A. �Idwell . .  . . . . . . 571,40ti Harvester shocker attacbment, �1. B. Huber 571,617 fOi ternperlIll! and tnUgl l ellJllg, Clark li. NeIll . .  fl71 64fi 
BICycle handle  and bell ringer, PrmdJe & Lamp- I 

Heater. See Sand heater. Tan k h eater. I Ster1?oscope. H. C. 'V blte . . . . . . .  571.7Hi 
ton.. . .  . . . . . . .  . . .  . . . . . . .  571,394 Heatmg and ventl latmg apparatus. \V . F 'Vol le 571.423 Steri l izer. A. V . )'-1. Kprague . . . . . . . , .  §71,541 

BICycle power mecbanIsm, A. Brauer . . . . . . . . . . . .  571.46� Heatmg and ventIlatmg apPuI atus for b Ulld mg-R, Ster l l l zmg oven dOnI . A.  \". M .  R-praglle . n71.542 
BICycle rest L. Smith . .  . . . . . . . . . . . . . . . . . . . .  571,700 ,V. F .  Wolfe . . . .  . Wl,4-24 Rtool and cot , combmel1 camp)."S. H. Schenck . 571.57B 
RICycle saddle C. �'. Lefever . .  . . .  . .  . • .  . . . . . . .  . .  571.379 Hinge, W. Smith.. . . . . . 571.408 �tora�e and dehverv system. u- li1. Pancoast . . . 571J�R9 
BICycle saudle: C. E. Page . . . . . . . . . . . . . . . . . . . . . . .  571.388 I Hmue, j!ate. M. Morgan . .  571.383 Stuve beatI ng attachment, Oll , 'V. & 1. Darbv 571.72:! 
Bicycle support, E. }'arnsworth . . • • . . . . . • • . • . . . . . . fl71,433 Hook. �ee LaCIng hook. Smgletree hook. . I Stoves, removable mica frame or holder for heat-
BIllet loop. C. Rozell . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.689 1 H ose couplmg. P. E Guerard.  . . . . . . . .  �71.361 mg. F V. Knauss . . . .  . . . . . . . . . . . . . . .  .. 571,597 
Bit. See Bridle bIt. Hose reel. T. N. Smltb . . . .  . . . .  071.701 Stramer. eaves trough. S. �. '1'Wlst . . . . . . . . . . . . . . . . 571.711 
Block. .:lee Cbock block. Hydraulic engme, H. D. Payne . . . . . . . . . . . . . . . . . . . . .  571.621 Street sprmkler, Cross & Hill . . . . . . . . . . . . . . . . . . . . . . .  571,649 

PRINTS. 

• CtrcuS Playulg Cards." UDited States Playmg Card 
Company . . . . . . . . . . . • 36 

. . Fairy Boots ' (for boots and shoes). j ,. Candee & 
Company . . . .  . . . . . .  . . .  . 37 

• •  Woonsocket Rubbers " (for rubbers and oversboes), 
Woonsocket Rubber Cumpanv .  . .  . . .  . . . .  38 

-\ )) 1 J l l r l· d  (' o n \  l)! tlle speCltlcatlOl1 and drawLD� of 
any patent III the foregOlng hst or any patent III prmt 
Issued Slllce 1863. Will be furnIshed from thIS office for 
10 cents. In ordenng please state the name and n umber 
of the patent desued. and remit to �lunn ,\: Co., 361 
Broadwav, New York. SpeCIal rates WIll be gIven where a lar�e number of coples are desl f'ed at one tIme. 

( a n n d l :l l l  n a l "' 1 I 1 "  mav now be ontamed by tne m
ventors for any of tbe  mventlOns named 111 the fure
flomg hst. prOVided they are SImple. at a �()st of $40 eaCh. 
[f comphcated the cost WIll be a llttl e  more. Ji'or full 
LUstructlOns address Munn &- ('0., 361 Hroadway. �ew 
\ ork. Otber foreign patents may also be obtailled. 

© 1896 SCIENTIFIC AMERICAN, INC.



�ilvertisements. 
O R D I N A R Y  RATES. 

I n ",i d e  Page, e a c h  i n sertion .. ..  7:> cents a line 

Back Page,  eaeh i n se l' l i o n  . .. .. ..  $1.00  a l i n e  

� F'or some classeB o j  Advertisements, Special and 
Higher rat.eB are reqll·j,red. 

'l'he above are charges per agate line-about ei�ht words per line. This notice shows the width of the l ine. and is set in agate type. Engravings may bead adverthmrnents at the same rtlte per agate line, by measurement, as the letter press Advertisements must be received at Publication Office as early as rt'hursday morning to appear in the f(,l Iowing week's iS8ue. 

i�WOEt2u�!!!l��e�.�nB�a��S 
tww and money by USlng our 

Foot and Hand Power Placninery 
SEND FOR CATALOG UES

A-Wood-working Machinery. B-Lathes, etc. 
SENECA FALLS MFG. COMPAn. 
695 Water St. ,  Seneca Falls, N. Y. 

AMERICAN PATENTS. - AN IN TER-est ing and valuable tab le  showing the number of pat.ents  cran ted for the various su bjects u pon wh ich peti t ions have heen filed from the belo:inning down to December 31. 189·1. Contained in �C I E :-'- T I F I C  A M R u rCAX St -P 
P J . E ' I Jf. �T. No.  1 0 0�. Pr i ce 10  cents . r:l'o be had a t  
t h i s  offi ce a n d  f rom al l n e w�de: l I er� 

MARVELOUS R E S U LTS have been attained by prospectors and capitalists from the use of our perfected 
���t e���h:::'d ISTE A M  STA M P  
� ;��t;r��I�s FO R C R U S H I N C  O R ES. 

will bringfull NO E X P E R I M EN T .  
information. CapaCIty guaranteed by 
CATES I R O N  W O R KS, C H I CACO. 

E M E R Y W H E E L  M A C H I N E R Y  
I M PR O V E D  D I A M O N D  

A U TO M AT I C 

KNIFE GRINDER 
'Vill grind knives for planers, 

g�fte:rs��;g�r�h :��s��Ct�. cutters, ra� 
� a:rr Book 15 F'ree. 

Diamond Machine Co., P. O. Box 885, 

B ICYCLE M AC H I N ERY.  

Bicyc l e  Spoke 
Thread ing Mach i n e  

CapaCity, thirty spokes per minute. 
iT Sen<! jor Booklet. 

The Waterb u ry Farrel Fo u n d ry a n d  
Mach i n e  Com pany, 

Bank St . •  Wat e r b u ry, Co n n . , U.  S .  A.  

Stark No. 4 Bench Lathe 

fir Send, jor catalog B. L. 

with Milling 
Attachment 

JOHN STARK 
W A L T H A M ,  llIA ,.. S.  

TU'!rk Bros. ,  3.'>-45 WC!t Randolph Street, Chieago. Ill. ChM. Churehill &- Co. 
Ltd., 21 Cross Street, Fin9bury, London, E. C., England. 

Water Emery 
Tool Grinder 

Has no pumps, no valves. No pipi.ng required ·to supply it with water. Always reany for use. Rirnplest In construction, J l Jost efficient in operation. 
� Send for cataloque and prices· 

W. F. & J N O .  BAR N E S  C O .  
1 9 99  R u by S t . ,  Rockford, I I I .  

PORTABLE SINGLE RAIL 
Rai .l way. - Detai l s  of construction and de�criptiqn o f  rO i l i ng stock of a new �ystem of  port.ab le rai lway which 
may be laid upon grOund t.hat has received no specia I preparation for its reception. With m i l l n strations . Contained in SCI ENTIFIC A M E RICA N SUPPLE]\f E N T. No. 
1 0 1 ,1-. Price 1 0  cents. 'ro be had at this office and from 
all  newsdealers. 

A S uggest ion  to Manufacturers .  
BLAKE & JOHNSON, 

MACHINE BUILDERS, 
Messrs. MUNN & Co, 

GENTLEME� : 
Waterbury, Conn. 

In r�plY .to your inquiry as regards our subscription for sCIe�t1:fic and mechanical papers, for our most I?rogressIve worl\men, would say that we subscribe for twenty-t our (24) copies of the • •  ScientIfic American," 8:n� ten no) copies of another mechanical paper, gIVIng the men the ir chOice. 
It i� needless to say that we consider this a very good mvestm�nt and, in the case of the H ScientitJc American," extending over a period of more than twenty-five (25) years. Yours very truly, 

H. R. STANNARD, Secretary. 
Subscribe for your employes. It will improve 

their minds, assist their labors, and give them val
uable ideas. 

� Special rates to manufacturers who wish to 
supply the journal to their employes. Write for 
pRrticulars and sample copy of paper. 

M U N N  & C O . ,  P U BL I S H ERS, 
OFFICE OF T H E  S C I E N T I FI C  A M ER I C A N ,  

3 6 1  BROADW A Y ,  N EW YORK. 

This beate Wind, Steam. or Horse Power. We otler the 
W E B "" l' E R  2J.O actual horse power 

GAS E NGINE 
for S 1 ;;  n .  less 10% discount for cash. Built on interchangeable plan. Built of best material. Made in lots of lOO 

��ef��o�������:n::�t�eaBDi��u���: Made for Gas or Gasoline. 
a:rr Write jor Special Catalogue. 

W E BSTER M ' F ' G  C O . ,  
IOU West 15th Street, CHICAGO. 

P O W E R  1 P O W E R  1 1  P O W E R ! ! !  
Fifty per cent. increase at 

no additional expense. 
Victor Vapor Engine,  

Emphatically  the Twentieth century Gas Engine. 
Send stamp for cataloGue " A" 

Reliable agents wanted. 
T H O MAS KANE & C O .  

64-66 Wabash Ave., Chicago. 
" W OLVER I N E " G A S  AN D GAS O L I N E  

E N G I N E S ,  ��dAT.J.��rNRE� 
The U Wolverine H is the only reversible Marine Gas Engine on th e market. It is the  lightest engine for its power. Requires no l icensed engineer Absoutely safe. l\Ianufact'd by 

N O LV E R I N E  M OT O R  W O R K S ,  
1 �  U U I'fHI  Stree t ,  

O R A N D  R A P I D S ,  M I C H .  
TH E IMPROVED GAS ENG I N E .  

Two cylinders in one casting. Occupies less space and weighs l ess for i t s  power t.han any engine made. Can be used wherever power is required. Either sta-tionary or marine. No fire. No heat. No smoke. No licensed engineer required. 
fir Send, jorcatalogue. 

SI NTZ GAS E N G I N E  CO . .  

$250 a n d  np. l'i'Send for Cotnlngue. 
Tru scott Boat Mfg . C o . ,  Drawer 9, St. Jose p h ,  M i c h .  

For A l l  Shaft S i zes. Hub Th rust Bearings 
T H E Y  K I L L  F R I C T I O N ,  

T H EY S A V E  O I L ,  
T H E Y  CANNOT H EAT, 

They Will Run at Any Speed, 
They Will Carry Any Load, 

They Are Durable. 
The Bal l  Beari ng Co.  

12 Watson St. ,  Bosto n ,  Mass. 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

" Your Weil and what will come out of it. " 
By the 

Pohle Air Lift Pump 
Bulletins to tell yon will be sent on application. 

The I ngerso l l - S e rgeant D r i l l  Co .  
Havemeyer B U i l d i n g ,  2 6  Cort landt Street,  New York.  

Com bination Pl iers 
GtlS Pliers, \Yire Cutters, \Vrench and Screw Driver combined. 

Drop-Forged from Best '1'001 Steel and flnely finished. 
Il=ir Send jor Ci'rcular H e. P." 

THE B I LLI NGS & S P E N C E R  CO.  
DRAWER 3 ,  H A RTFORD, CON N .  

A POLLO GA LVANIZED IRON. 

Who says that one make I S  as good as another ? The jobher who deals in  some other make ; and the worker whose work 
IS rough, or who does not know Apollo. 

Apollo Irnn and Steel Company, Pitt'Sburg, Pa. 

C R E E N F I E L D  

Steam Engine Works.  
Established 1814. Manufacturers of Greenfield Stationary, Portable and Yacht 

E N G I N ES A N D  BO I LERS.  
Also Horizontal, Automatic and Variable Cut-oil Engines. 

Sizee from 0 to j;J Horse-Pow�r. 
Also Vertical and Horizontal and Marine Boilers. Steam Pumps and Adams' Grate Bars. 
W. G. & G. I � R E E :\ F I EI,D, 

East Newarl< ,  is. J .  
-- -- ------

VELOCITY OF ICE BOATS.  A COL-l ection of i ll terest.ing letters to the editor of the Se I EN .. 
T H ' I C  A l\I E H IC A N  on the Question of the speed of i ce boat�, demoLst rat itl!! how and why  it  is that t.hese craft sail faster tban the willd wh ich propels them. I l l ustrated with 10 exp l a natory diagram s . C'oll tained in �CrENTIFIC 
A l\1 E IUCA � S l' l' P L K '\n; ."\ T .  No. � 1 4. Price 10 cents. 
'1'0 be had at this office and from all newsdealers. 

rm;liil�(niIHh1 
G A S  E N G I N E S  & V E N T I LAT I N G  FAN S 
1'he best Motor in the world for driving all kinds ot light machinery, noiseless, neat, compact j invaluable for bl o",,:ing church organs, running printing presses, coffee mills, ventilating fans, ice cream freezers, meat choppers, etc. In use the world over, and recommended �la�r,\�� \��l���i�� (��(��y(Y�.�r� e ���.I�.8N :�f. �i{��l.�{: 

IRON 
tp- .-Descript ion of the method of ll1 11 n u l'acUlri n uwrought iron into ornamental a n d  Il rtll�tic form�. W i t h  9 i l lu�tratlOns . Conta ined i n  SCH��TIFIC A M RHICA ;\" 
� C P P L E .\I i<: N T .  :r-;o_ 1 O�O. Price 10 cen r s. '1'0 be had at this office and froIll all newsdea lers. 

The " K napp " E lectric M otor lll!Il 
Best at the price. Does $ wonderful work. Fitted with pulley for running 1 toys, etc. Packed in box with four inch fan and battery elements to put in tumbler, with fun di-rections. � S e n  d 
stamp for circular oj 
larger motors and other 
novdtfes. 

C & N OVELTY C O . ,  45 Warren St . , N . Y  

BUy T E L E P H O N E S  
That Are Good · · N ot Cheap T h i n g s  

The La Crosse, Wis., Telephone Co. have just purchased a 900 capaCity outfit to take the place of the 
H Kokoruo," which latter failed to give satisfaction. 

Hundreds of similar cases may be cited affecting the apparatus of nearly all so-called competitors. 
W E S T E R N  T E L E P H O N E  C O N S TR U C T I O N  C O .  

250 S o u t h  C l i nt o n  Street,  C h i cago 
The LargeBt Manufacturers oj Telephones in the U_ S.  

PhYSIcal and School Apparatus 

THE THERMOPHONE 
A new instrument for 

Measu ring Temperatures 
Will take temperature of anything at any range or distance. 

!iF' Circular jnc. 

E. S. R I TC H I E  & S O N S ,  
B R O O K L I N E ,  MASS.  

g L IW T RO M O T O R. S I l\I P L E .  HOW TO 
maK.e. By G. M. Hopk1ns.-Description of a small electro motor devj�erj and ctlnstructerJ. witn a view to 3ssistinll amateurs to make a motor wn ich m iflht be driven w ltn advant age by a eUrff'nt derived fri lm a "Jattery, and whictl w0uld h l lve sutticien !; power to operate a foot lathe or any mac tl lnf> requirinu not over One man power. W ith 11 figures Contain ed in � CI fi:NTIFJ(" AMF.HJ('.A� 
SCPPL I<: l\'l I. NT. No. ti4 1 .  1 ' <' l ce 10 cents. To be bad at this oItlce and from all r;ewsdealers. 

Highest Award at the World's  C o l u m b i a n  Exp o s i t i o n .  

L Tnl RiYl(\ L!thl III Faneui l  Watch Tool  Co ,  
Bost o n ,  Mass ,  U .  S.  A ,  

Greatest money making l !lthe is the  Rivett. 
Finest tool for all kinds of fine nice work. 

I N V ES1' I U A '(' E ! 

DORMAR'S 
VULCARIZERS 

are u sed a l l  o v e r  the  wo r l d .  
Exclusive Manufacturers of  Steam Machines for Rubber Stamps. We also make Dry Heat Vulcanizers. Complete outfits from $10 to $1,000. A 11 Stamp and Stencil Tools and Supplies. Brass and Steel Dies for all purposes. Seals, Engraving and Die Sinkinl'( of all kinds. Establisbed 1860. 

IT Send for Catalogues. 

'J'HE J. F. W. DORM A N  CO. 
E. Fayette St.,  Baltimore. M d . ,  U. S. A .  

Nickel Silver 

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 added. 

Our '97 Model 

Trump Cyclometer, 
the JO,OGO mile wheel recorder, 

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

The Waterbury Watch CO. 
WATERBURY, CONN. 

The Kent B attery M otor o r  Dynamo 
The only battery motor manufactured that will run as a dynamo. The only battery motor constructed with a drum armature, insuring noiseless running and high efficiency. Highest grade of workmanship. Finest experimental machine ever put on the market. Send for catalog 
D. 10 per cent. discount until Jan. 1 
K E N T  E liECTRIC M F G .  (j l  

FOR E L E CTR I C  L I G H T I N G .  
Special low prices to boom 

business. 
18 liHht l3 c;p. U8 vlllt dy�!,mo f�'� 
���tr g���:·m��hti���.li§���f!:'��itri 
,u:.r��t:;�. v�!:��iC sig;ti:: �a\� teries for aU purposes. Roth Bros. 
& Co., 30-34 Market St .. Chicago, Ill. 

- FO R  T H E -

ESTA B L I S H E D  1 845. 

The m ost p opu lar Sci :nt iflc Paper in t�e World 

The SCIENTIFIC AmERICAN has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the d evel
opment of the sciences, arts and manufact
ures. Each issue is embellished with nu
merous illustrations showing great engi
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest aa(:i
tions to the navy, new guns, 10comotiYe" 
etc. , sixteen pages each week. Many of Ol, ': 
patrons have been on our subscription books 
for a period of thirty or forty years, and we 
often receive letters from old readers stat
ing that owing to a careful reading of the 
paper since boyhood, they owe their success 
in life more to haYing had the SCIENTIFIC 

AMERICAN as their constant friend and com
panion than to any other one cause. 

The SCIENTIFIC AlIIERICAN should have Ii 
place in every dwelling, shop, office,  school 
or library. Workmen , foremen , engineers, 
superintendents, directors, presidents, offi
cials, merchants, farmers, teachers, law
yers, physicians, clergymen-people in 
every walk and profession in life, will de
rive satisfaction and benefit from a regular 
reading of the ScrENTInc AMERICAN. 

As an instructor for the young it is of 
peculiar advantage . Try it.-Subscribe for 
yourself-it will bring you valuable ideas ; 
subscribe for your sons-it will make them 
manly and self-reliant ; subscribe for your 

workmen-it will please and assist their 
labor ; subscribe for your friends-it will 
be lik ely to give them a practical lift in li.fe. 

A yearly s1tbscription to th e Scientific 
American i s  a most acceptable holiday gift 
to a son or a friend. 

N EW VO L U M E  COM M ENCES JAN UARY 1 ST.  

S UBSC R I PTION P R ICE, 

$3.00 a year, or $ 1 .5 0  for six months . 

� Send your address for a free specimen 

copy. 

M U N N  & CO. , PUBLISHERS, 
361 B ROADWAY , N EW YORK. 

© 1896 SCIENTIFIC AMERICAN, INC.



4 1 8  
Architecture 1Wi:;�...."". 

J Architectnra.l 
Mechanical Drawing ; 
Electricity : )lechu.u
ics ; Plumbing ; �1in
iug; Civil Engineering 
in all B r a n c h e s ;  
Steam Engineering 
( Loco. ,  Stat'y and 
Marine) 

The International 
Correspondence Schools 

'rQ Carpen ters, 
Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
.Makers, Steam Engi
neers, Draughtsmen, 
Miners, Civil Engi
neers, etc, References 
Everywhere. Free Cir
cular. State Subject 
you wish to Study. 
B 942 Scranton, Fa. 

MECHANICAL ND SURVEY ING DRAWINC A TA U G H T  BY M A I L  
Large salarie8 earned. TermR moderate. Uses your 
spare time onl y. � Send for Catalogue. BLACK 
CORRESPONDEN�CE SCHOOL, Box 447. PATERSON N. J. 

fi¢ is W¢II post¢a 
Wbo Rnows it JIll 

but such people are few. 'They know t h e  most who 
study in the best way- by the method which retains in 
the mind the most of the matter read and studied. A 
s y stematic arrangement of ideas a8 they are imbibed 
prevents after confusion in the brain. 

W H E R E W I T H A L  
is a $1 Book that educates accurately, immediately, pro
gressively and permanently. It presents facts in a new 
and attractive light that insidiously sinks into t h e  
brain. I t  is the greatest aid to rapid a n d  clear under
standing that t he world has ever seen. It opens up new 
wonders and fresh fields of thought even to the educated 
mind. pF Send 2c. stamp for particulars to 

W H EREW ITHAL BOOK CO . ,  

$ c itutifi( jtUttican. 
W H I L E  T H E Y  L A S T ST U DY A 

T H O M E 
You can still secure one of these special sets at less than one third the regular price 

In making an inventory at the close of our recent Introductory Distri bution. we tind in stock a few sets of 
The Encyclopre d i c  D i ctiou Rl'Y ( i n  c l o t h  and half-Russia b l Ddings only) that are � lightly In arrt"d-n ot 
enough to impalr their real v a l n e, Out sufficient to pre ven t their shi pment as perfect s l ock at our regu l ar 
_________________________ ._ � �___ �ri:;:�

.
of ��l�

e
�

e
to ���;� 

AT O N C E  A D I CTIONARY A N D  A N  EN CYC LO PJEDIA. ��lll:���m�1��i�r��t�: 

Four massive volumrs. '1lJeif)ht about 40 pounds. 50,000 
encyclopredic topics, 2501000 'words de.-fin ed (25.000 more than 
any other aictionary ). About 5,000 Ruyul Quarto Pages. 

we s h a l l .u ot go to the 
trou b l e  o f  rebmding 
them, but h ave decid
ed to let t h e m  go on 
easy payments o f  $1 
down and $1 a month 
until p:u d  at lIttle 
rllore I h a n  h a l f  our 
recent very l o w  i ntro
ductory price�. By � 1� O,�l: I' tt

he�.[o�! .
o 

I! 
n u muer of am bitious 
and d eserVIng !"ead ers 
w h o  deSIre a strlct l y  
u p-ttl-date reference 
li brary may s e c u r {�  
one of t h ese specw l 
sets at about 

Cost of [lI nki n g  
W H I L E  T H E Y  LAST 

they are yours for It 
l ifeti m e  t h i s  easy way 

O N LY $ t .00 
with order and � 1 . 0 0  
p e r  month u ntil paid.  

WE G UARANTEE 
that these vol u m es, 
except for s l i g h t  rubs 
or a nrasi o n s  on t h e  
binding, are preci sely 
t h e  same a� those :wld 
at fu l l  p rif'es. Yet we 
can n ot offer them as 
perfpct stock ; a n d  nur 
J o s s  s h a l l be y(lur gain.  
'I'h i s  i s  

BY O U R  E F F I C I E NT C O R R E S PO N D EN C E  M E T H O D ,  

E LECTR IC ITY, M ECHAN ICAL � 
DRAWI NG ,  M ECHAN ICS , O R  

72-page 

STEAM ENG I N E ER I NG .  Ca}���:ue 

I NS T I T U T E  FOR H O M E  S T U D Y  OF E N G I N E E R I N G ,  
46 -47  B l acksto n e  B u i l d I ng , C L E V E L A N D .  O H I O  

to take the C i  vil Service Examina
tiOllR now being held throughout ��� a��\�� P�i�te:xa�i�O�)r:��2�� 
tent Office. Full information re
garding positions, sal aries. dates 
of examinations, etc. FREE. if you 
mention the SCTENTH'IC Al\IERI
CAN. Write to-day. 

Nat ! .  Correspondence I nstit ute,  
C .  S .  Dept. Washi nglon.  D .  C .  

COUl t) l e t P  E l ectri c 
Railway, with battery 
and track. Car made 
of polished brass. A 
perfect working model 
W e i ght 5 pounds. Will 
run lline miles on one 
quart �olution. Sent 
on receipt of price, � $3,00. C A RLISLE & 

,,� }f lNCH. CinCinnati. O. 

B O U R S E  B U I LD I N G , P H I LA D E L P H I A , PA . Positively the Greatest Bargain ever offered in a strict l y  h igh=class standard publication . For those 
who are trying to " get along " with older and i nfe rior reference works, this i s  a 

T H E  MODERN I C E  YACH'l'. - B Y  

The Inland Printer 
is  unquestionably The Leading Trade Journal of the ��rri�slI6f

t�:err;r:�m� . 
I�e

u;{:le ��ilie�arci�b1Et!�c�� :��l WI�0;t�it\��s.
ar8;;1�s 

$�:o�e;e
e:a�e

i�t�r$f:ooatgr 
e�� 

month s : 20 cents per copy-none free. 
I N L A N D  P R I N T E R  C O . ,  2 1 2-2 1 4  M o n roe St . ,  Chicago 

AR M STRON G ' S  * P I P E  * T H R EAO I N G 
-A �D-

C UTTI N G-OFF M A CH I N ES 
B,oth Hand and Power. 

Sizes 1 to 6 inch es. 
Water, Gas. and Steam Fit

ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. �t(Jcks and lJus 
H1I I " (T."ltiI U (u:itnO'lvledQed to be 

BEST. rr-Send for catalog. 
T H E  ARMSTRONG M F G .  CO. 

U r j (if;report.  C o n n .  

lll a l l 1l 1 a c t o l' Y  .:�I a h l i � h e d  1 7 6 1 .  
L E 4. D  PENCILS, COLOR IllD PENCILS, SLATE 
PE :'i/CI LS, Wa ITING �LATES. STEEL P E NS, GOLD 
PENS, INKS, PEN CIL CASES IN SILVER AN D IN 
GO LD, S'l'A'l'IONERS' RUB BER GOODS, RULERS, 
COLORS AND AR'l'ISTS' MATERIALS. 

78 R eade  Street , New York, N .  Y. 
l H a ll u factory Estnb l i slt e d  l 1 1H . 

D R I LLING MACHINERy' 
M A N U FA C T U RED BV 

WILL I A M S  BROTH ER S. 
ITHAC A. N.V. 

OR ON S I LLS. FOR 
OR SHALLOW WELLS, WITH 

STEAM O R  HORSE POWER 
FOR C ATA L O G U £  

�·AIIDR�5 WIWAM5 BR05.JTHACOA, ... v.. 
T R A N S ITS A N D  L E.V E L I N G  I N ST R U M E N TS. 

�lClhLD P O C K E T  L E V E L S 

Sizes, 2% and 0}2 inch es. Prices, 40 and 50 cents. 
For Book on the Level. 

C. F. RI C H A R DSON & SON, 
I'. O. B o x  9 1 7' ,  A T H OL, M. A SS . . U. iii . A .  

The Van 

Universal 

Norman 

Bench Lathe. 

• • 

A I.Jathe, M i l l i n g  .\l achI n e .  
8crew Cutter a n d  Univer�al  
Grinder in one tool.  T h e  
hest. tool m a d e  for a l l  kinds 
of small  work. M ade by Waltham Watch Tool Co .. 

reall y  wonderful opportunity . 
WHAT THE ENCYCLOPAODIC DICTIONARY IS WHAT THE ABLEST CRITICS SA Y 

I t  c o n t a i n s  over 2;)0,000 d e fi n e d  ","o r d s-nearl y 
twice as man y as t h e  l arJlest h u n a b r i dged "-giv i n g the 
h istory. derivation, spel l ing.  p r o n u n ciati u n .  and varje-d 
mean i ngs of each legiti mate E n glish word. I t  i s  n o w  
accepted as an nnque!oitioned auth ority wherever the 
Engli�h language i� spoken. 

I t  i s  one of t h e  best of all Encyclopredin�,  be
Cause practicaU,,·- usefu l as w e l l  as t h e  lat€t-t and most 
s c h o l arly. 3 0 , 00 0 encyclopood lc � u b j ect s--the B r i ta n 
n i ca h as about 27,000. J u s t  t h ink of i t ! '1'h e  w h o l e  
range of h u m a n  k n owl edge conden sed f o r  v o u r  i l l �tant 
use by such worl d-fam o u s  scientists as H uxley. Proc
tur, and a h u n d r e d  other educators of h ard l y  less re
n own . It is  It tim t'-savel' tor busy m e n ; It c o l l ege 
educati o n  for plodding s t u d e n t s ; a brai u deve l o per 
f ( ) r  a m b i t Io n s  mf>cha n i cs; an mexhausti b l e  treasu r e h o\H;;e 
of in tor mati 011 for each member of every fa m i ly .  lt em�i l y  
t a k e s  t h e  p l ace o f  any h a l f  do:;:en other reference books 
that cou l d  be named. It is tru l y  a fami l y  necessit :r .  

I t  i s  a n  ornam e n t  to a u )"  l i b rary ; beauti fu l l y  
priuted a n d  subsranti a l l y  b o un d ; fou r greHt voluIUe�, 
protusel y i 1 l u�trated, eo�ti ll g  Illorc t h an $1� ( ) , O O O  
t o  produce, a1ld n e v er before offered ( except during 
our re-cen t  i n troductory sale)  for le�s than $4�.OO 
to $ 1 0 . 0 0  a set. 

. ,  T h e  E n c y c l opoodic D I C t i onary i s  a l ibr�ry co n densed 
into fonr v o l u mes ; a ton of dlffm�iveDess re(luced t o  
forty p o u n d s  o f  q u i n t E'Rsence." -Rev. J)r .  Ubas . 1-1 .  
lla t' k h u rst,  Mar. 9, 1890. 

• •  It form� in itself a l i brary for the bus y man of 
atfain:, t h e  m e c h a n i C  am b I t ious to advnnce himself in 
h i s  l i n e .  o r  t h e  � t u f1 ent or a p p r e n t i c e  j u � t  m R- k l n g  a be
gi n n i D g . "-�(·ie u t i fic A m e r i ca n ,  Aug. 3, 1895. 

• •  Has no superior in a n y  of the qual ities that go to m a k e  
u p  a good d i ctionary. 1 give t h e  work m y  h earty emu
m e n datio n . "-Ex-Judge N oah ])avi�, :\tlar. 12, lb96. 

. .  fl'he work is undoubtedl y an exceedingly useful and 
trustworthy one."-Su ll d n y  8choo l  rl'imes, May 
11 ,  1895. 

.. It has a l l  the utUity of a s uperior unabridged diction
wry. and all  the practical usefulness o f  a 25-vol n m e  
e n c y c l o p re d m  without its difIusivene�s."-ltam' s .Ilorn,  
N ov. 16, 1895. 

u��'I��I�Y�l�b;g� i���t���� �n�d�3�c:n t�e
a���·�i�)i���� 

on l y  b� com pari n g  'l' h e  Encyclopoooic with other d iction
aries."-llublic O p i n i o n ,  Sept. 19, 18!-l5. 

HOW TO SECURE T H I S  G REAT BARGAIN  �ri llt
h
�r �e.::� l��� T!!s�s��r!"!S�(�d�Or 

N ewspaper � y n d icate, g3 l1' l f t h  Ave. ,  .r-; e w  York.  and a l l  prac t i cal p u r poses, as 
the enti re set of fou r  s u perb v o l u mes, b o u n d  i n  cloth, w1l1 be forwar d e d .  'r h e  bal- those tor which w e l ire get
ance i s  to be paid at t h e rate o f  $1.00 month l y  for 12 months. '),h e  first pay m e n t  t i n g  reg u lar prices. W e e-uar
fOl' eith er hindi I I g  i s  o n l )"  $ 1 .  III sending your first payment p l em�e deSIgnate alltee t h at. the i n teriors are 
t il e sty le of bmding y o u  desi re, and i n d icate h o w  you w ish t h e  v o l u m e s  se n t. a s th e  not i n j ured, and t he b i r: d 
c harges f o r  delivery m u s t  b e  p a i d  by the pu rchaser. Rem i t t a n ces recei v e d  after ings ot our standard gr:l d e .  
t h i s  s pecial lot IS exhausted W i l l  be i m mediately ret urned. The l i m it e d  s t o c k  a t  our T h e  mO!lt serio us i n j ury t o  
dispo�al cannot last long. To protect ourselves agalllst book dealers, etc •• we a n y  s e t  is no grpater t h a n  
must d ecline to send more than � se l "" to any one part y ,  a n d  m e v e r y  case we m u s t  m i g h t  occur in a f e w  days' 
req u i re the full name and address o f  each person recei v i n g  a �et. W e  have o� J y  use i n  vour own home o r  01-
two styles of b i n d i n g  in this J ot-cloth and hal f-RuRsia-abont an e q u a l  quantity flce. A s absol u l e pro Jfofthis  
of eac h .  Order a t  once,  to m n k e  toInre. T h e  absolute con ft d e n ce of th � �Yl1- stat ement y ou m a.y reta i n  
dicate t h a t  1.he work w i l l  be thoroug h l y  appreC i ated.  h I g h l y  v a l u e d  a n d  cheerfu l l y  t h e  set for careful e x a m ma
paid for is cl early shown b y  sending such a val uable set of books the 1';ubscriptlOn tion for one whole week. If  
price of w h i c h  is from $ 4 2  to $70 on an ad v a n c e  p a y m.ent o� on,l Y $1. . W e re1 er t o not e n t i rel y sati �factory y o u  
any newspaper in New Y o r k .  The half-RUSSIa BIIl dl n g  WI l l  b e  sup- have the r i g h t  to retu r n  to 
plied for �ac.  additi o n a l  IH�r Il10n l h , the S y n d i Cate a n d  m o n e y  L
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:r\ I£\V Y O R K. l1mely the chance oJ a lifetime. 

Watchman's Improved T i m e  Detector 
�With 12 or 24 r;': CYR. with 

Safety Lock at.t.ach
m e n t .  Patented 
18.5-f�7. '1\1 y i n v e n 
tions,  and w i l l  Rue 
all  concerns s e l l 1 n g  
or u s i n g  t h e  Safe t y  
Lock attach m e n t .  
accord i n g  to D e 
cision o f  CirCU i t  
Court of U.  S. for 
S. D. of N .  Y. 

Send for Circulars to 
206 B roadway, New York. P. O .  Box 2875. 

ZENTMAYER 'S • MICROSCOPES �. n  use by t h e  l eading Professors and Colleges 
t hrough0ut t h e  world.  The acm e of perfection 
i n  the art of Microscope making. Heart i l y  in
dorsed wherever used. 

Com plete i l lustrated catalogue of micro
scopes and optical anparatu8 sent free. .Mi-, 
crometer Rulings in English and Metric scales. 

J. Z E N T M AY E. R , • 2 1 1 S o u t h  E l eventh St.  P h i l a  .• Pa. 

T h e  L:I.:fe <>:f �<>r s e  
often depends on its shoeing. Onl i n
ary s hoes give no firm foothO l d  to 
t.he animal and therefore do not pre
vent it from falling. This danger i s  
averted b y  t h e  " � I ' R.E �'r E I' ' '  
I I  U n. � E  � H U  Ii: w hi ch consist.s o f  
a s t e e l  skeleton w i t h  a h ard ru bb(�r 
�read which positively prevents 
slipping on any surface in any 
weather. 1.�housands now in satis
factory USB. Price $2.00 per set. 

� Free circulars from 

F R E U ' K  W .  H A H N ,  3 58  G rand Street,  New Y o r k  C ity. 

T R A D E  M A R KS, 
D E S I C N S, 

C O PY R I C H T S  &0. 
Anyone sending a f'l.ketch and descFi ptio� m�y 

q u i c k l y  ascertain. free, whether. an . IIlventl <:m IS 
probably pat.ent.able.  C'ommuJllcatlOns strrctly 
con tl denthl. Ol dest agency for securing patents 
in America. \Ve h a v e  a \Vashington office. 

Patents taken through Munn & Co. receive 
special notice in the 

SC I ENTI F I C  AMERICAN ,  
beautiful l y  illnst rated, largest Circulation of 
anv scientific j o urnal, week l y ,  terms $3.00 a year ;  
$1.;')0 SIX month s .  �peci m en copi('s and HAND 
BOOK ON PATE�TS sent free. Address 

M U N N  & CO. , 361 Broadway, New York. 

ACETY LENE APPA RAT US. -ACETY-
l e n e  n u m b er o f  the S [, [ R X T I F I C  A IH EHICA N SCPPLR
:\l E :-.'" T .  desc r i b i ng.  With f u J I  i l l nstrat i o n s .  t h e  mm�t 
rece n t .  s i m p l e ,  o r  h orne made a n d  commercial  apparatus 
for generat l Tl lo:  acet. v ] pne on the I H rge and smal l Reale. 
'l' h e  gas as m a d e  for a n d  used b y  t h e  m i croscopist a n d  
st.uden t : i ts u s e  1tl t. h e  m a g i c  l an t e r n .  '1'h e  n e w  Jfren c h  
tab l e  lam p m a k i n g  i t s  o w n  acety l e n e .  C o n t a i n e ct  i n  
� (, I E � T I F I C  A::\f F. H I (, A �  S1:TPP IJl\:l\IENT, N o. lOti". 
P r i c e  10 cents. 'ro lJe h a d  at. office. 

Geo. \V .  Pol k .  A new a. n d  val uable paper. contai n m g 
fn l l ,  practical  d I rections and specifications for t h e  C O Tl 
Rt.ru c t i o n  o f  t h e  fastest and b e s t  kind8 of Ice Yach t s  o f  
t. h e  l at est, m o s t  approved forms. I l l ustra t e d  W I th e n 
grav i n g s  d rawn t u  sca l e .  s h o w i n g  the form . pos i t i o n ,  
and arran gerr.ent o f  a l l  t h e  parts. Contained in B C I RN
'l'I1nC AMERICA N S P PP IJRMENT, No. f;24. P r i ce 10 
cents. fro be had at this office and of al l n e w s d ealers. 

ON A STI LL 
The up-to-date sportsman needs for 

success. personal comfort and protec
tion '!:he 
I D E A L  H U N T I N C  S H O E .  
Tanned horsehide uppers gray color, 
soft as a glove, tougb as st.epl, cannot 
b arden. Wide d oubl s01es. rubber 
cemented together. 
tically waterproof, 
easy. 'l'h e  most 
Rhoe for 
eers lllttst'tated 
M. A. SMITH & SON, 

Manufacturers, 29-31 N. 13tn tlt., Philad elph i a. 

MANUFACTURE OF STARCH FROM 
Maize.-B y  J .  I{ rieg ner. Full det.ai l s  of the proeess. 
\V ith o n e  1 l Iu �tratlO n .  Cont �1ined in SCTF:N'l'IFIC AM EH
leA N SUPPLF,I\lE�T. No. 1 0 1 � .  Price 10 cents. rl'o u e  
h a d  at t h i s  office a n d  from a l l  newsdeal ers. 

THE  PO RTABLE 
STR I K I N G  BAG 

Stands i n  t h e  corner when not 
in use. Will n ot destroy plaster. 
rl'h c  most f>ffective and benefi cial 
exerci se.  Can be used by man, 
woman, or child.  Small ,  effective. 
d urable. Rap i d  in its return. 
Send jor illustrated catalogue free. 

HAWTH O R N E  & S H E B L E ,  
Public Ledger Building, 

PHILADELPHIA, PA . 

D R A P E R ' S  
Registering Anemometer. 
t��h�el��1ft�le

ofd�ti�ce
wf:�i�,:r= 

dial divided so as to show velo
cities from one hundredth of a 
mile to ten thousand miles, tben 

it repeats, commencing at zero. 
Sta ndardized aod Warranted. 

Price complete, ready for nse $12. Write 
for particulars. Weight 3% Ihs. 

The D raper Mfg. Co. , 1 52 Front St., N .Y.  

�"''''� � TUBULAR i DRIVING LAMP. 
I '1' i s  tbe only perfect one. 
] rl' will not blow or jar out. 
I'!' �ives a clear, wbite light. 
1'1' I S  like an engine b ead

lIght. 
1 '1' throws the light straight 

ahead from 200 to 300 ft. 
IT burns kerosene, t Send for book ( jree).  

R .  E .  D I ETZ CO.,  60  Laight Street, New Y o r k .  
Mention this paper and g e t  special diSCO���

' f 
�-ESTABLISH E D  1 840 .�� 

A PRACTICAL  
MAGAZ INE  PLATE CAM ERA.  

SPRING]'IELD. MASS. 
pFSend for Catalogue. -

The Ed ison Phonograph ic News 
tells where and how you can procure cheaply 

A P H O N OGRAPH  o r  A K I N ETOSCOPE 
t h e  great money-earning wonders. Sample copy lOc. 

T H E O H I O  P H O N O G RAPH C O . ,  C I N C I N NAT I ,  O .  

WE UNDERSELL All ! 
Bicvcle Electric Light • . .  $3.00 
Necktie Electric IJights . .  1.50 
Edison Electric Motors . .  1.00 $8 Medical Batteries . . . . . .  3 95 
Induction Coils . . . . . . . .  1 .75 
El ectric Bells, flnest . . .  . • .  .25 
Dry Batteries,  best . .25 

Disco u nt to Dealers.  
Our Bicycle Electric Light 

is the best thing that ever 
happened. Catalogue free. 

O H I O  E L E C T R I C  W O R K S ,  
I I  S. Water St.,  

Cleveland, Ohio . 

How to Build a Home/-..... ·� 
Tbose intending to build will  find the very best practical sug

gestions and examples of .l-lodern Architecture in the handsomest 
Architectural Magazine ever published 

"The Scientific American 

Building Ed ition . "  
T H E P H O T A K E  52-50 C A M E R A  F O R  
INCLUDING OUTFIT TO  TAKE AND DEVELOP SIX 

Each number is illustrated with a ColO1'ed plate and numerous NEGATIVES AND PRIN'l' TWELVE PICTURES, PREPAID 
handsome engravings made direct jr01Th photographs oj buildings, ']'0 r:fJ:is p 8I;iE�� T1rf�f:SIT�n �i';T�fi�ES "! INCITES 
together with interior views, fl oor plans, description, cost, locat.ion, SQUARE O'S" GLASS PLATES .AT ONE LOADIKG (no 
owners' and architects' names and addresses. T h e  illustrationtl kinkv films to handle) , IS MADE OF SEA],U,ESS BHASS, 
include seashore, southern, coloni al and city residences, churches, ��X������E�:T ���C��f�:;;ET�'l' 

�1)
S �ii�i(�TI�·�X 1�� 

schools , public buildings1 stables,  carriag-e houses. etc. KIND OF PICTUHB-SNAP SHOT, FJ.ASII LIGHT, on 
All wbo contemplate build inJ[, or i mprovmg homes or structures i��

E
:��

O
�)���H-i.i

A
��

I
;��,R!�� �

E
��'N�1\����i 

of any kind, have in this handsome work an almost endless series of Send 2c. stamp jor descriptive bookl,et wn d sample photo. 

tbe latest and best examples from which to make selections. thus saving time and money. C H I CA G O  CAMERA C O . ,  62 Fifth Ave n u e ,  C H ICAGO.  

P U BLISHED M ON T H LY. S U BSCR I PTIONS $ 2 . 50 A Y EA R .  S , NGLE COPIES 25 C E NTS. 
H Y PNOTISM HlXty ways, $5 ; m y  m�thod , $i 

N Y k 100 page book, 10c. Oceult Forces, FO� S�l� a: �ll
.
n�w

.
s ,::":,�g�ress M U N N  & CO. ,  Publ ishers, 36 1 B roadway, ew or 3Oc. Prof. Anderson, S. A. I26, Masonic Temple, Chicago 

© 1896 SCIENTIFIC AMERICAN, INC.
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"\Vebster's 
International 

Dictionary 
Invaluable in Office, School, and Home. 

A thorough revision of the Unabridged,  the �urHose of 
th����JspgI�

n
o¥

o
�i�r�1 �g� boastfnl and showy advertise-�t�ia��: \��r����ug�i�Oe��: mg of a work which in all the st�ges of its growth has ob-

THE HARTFORD, No. 2 
Has an Automatic Platen Lift 
An Automatic Switch for ribbon movement. feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartford. no other machine is up-to-date 
We solicit cash trade and can give such customers A G A I N  OF 
50% over what is  offered by competing houses in our line 

T H E  H A R T F O R D TY P E W R I T E R  co . •  1 LA U R E L  ST. , HARTFORD. C O N N .  U. S .  A. 

ro bie own interest. who deals in Arms and Ammunition. or wbo �boots a RUle 
Pistol, 01" ::'hot Gun. and has not a copy of IDEAL HAND I:!OOK, No. '4.A.  
��lt���dfs:���o�n�:����. to ��S�o����i e��

e
s!�f l!�:::�i�COl :oU:te:���n

.
) BE 

I HE A l� 11: FG. CO •• Drawer A. New J l o.,,·ell� Ct .• L. 8. A. 

l�jHri(ttLANTERNS WANTED ftRDE�gM\i� - HAR BACH &. CO. B09 filbert St.Phila,P&I 

}���cird1:;da�������e�I��;gl� ars and of the general public. The Choicest oC Gifts Cor Christmas. 
;'.TJU'T D E NSMO RE The First and 
lt U � N I N G "  

I CE M A C H I N ES, Cor l i ss E n gi u e s. n r f" n'( · ) '� .  Only Successful and B o t t i  .. ,..' lU ach i n e r y .  THE VILTER 
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l��W!'O 
IN VARIOLS STYLES OF BINDING. 

..-Specimen pages sent on application to 
G. &:- C. MERRIAM CO., Publishers, Springfield, Mass.,  U. S.A.  

Everybody knows Low Priced Typewriter is the 
how much easier it is 
to raise a weight on 
an inclined plane 
than to lift it verti
cally. That's wbere 
the light stroke of 

A FINE HOME _ the Densmore comes 

AMERICAN 
TYPEWRITER $8 A Safe and Profitable Investment. Ill. Our free pam-

PARTNER WANTED in a safe and profitabl e  invest- phlet tells the rest. 
�6e���(�n�'7Ro :��e�����ied�bmil:s �o�;���l�::t�l\� PROM TH E  U. S. 
or �t . LOUIS, in the State of �1issOUrI. The lands select- aOVERNnENT. 
ed by me are very valuable for its townsite with natural DEPARTMENT OF THE INTERIOR, 

A standard made machine, built for actual business. 
For four years without a competitor. We are making 
and sellin� two thousand per month, which shows 
the popularity our machine has attained. park and clear brook, for its large timber, for its fine I . Wasbington, Nov. 23, 1895. I farming land for its inexhaustible quarries of 6 difi'er- Densmore TypewrIter Company. 

e!l� colors of granite, for its mines of feldspar and ' . Gentlemen :-We bav� now in nse in the B�reaus of , 
SIlIca and for its beds of white sand. We can organize thIS Department nearly eIghty Densmore machInes. We � For catalogue and sample of work, address 

Company. � JVrite jor Illustrated Oatalooue. bave no complaint from tbe users of them; hence we A M  E R I CA N  T Y P EW R I T E R  ill . J .  D O B � C II U T Z �  B e l l e v i l l e, I l Ij ll o i � .  conclude tbey are g-iving entire satisfaction. Resp�ct'Y, C O .  

A P RACTI CAL CAM ERA-Not a Toy . 

THE QUAD ��� 

D O U BLE-CO N V E X  A C H ROMATIC L E N S .  N E W  S A F E T Y  S H U T T E R  
FOR TI M E  A N D  I N ST A N T A N EOUS EXPOS U R ES. 

We do not advertise a Pocket Camera that you cannot get in your pocket. But we DO advertise the 
B EST $5 OAMERA IN THE WORLD 

Send 2c. Stamp jor OataloQue and Sample Picture 
AOTUALLY made with the " Q UA D "  to 

C LO S E  &. CO N E ,  Sole Ow n e rs 
809 C H A M PLA I N  BLDG . •  C H I CAGO, I LL .  

E. & H .  T .  AN1��N� &r���. �f·lI:'�adway. New York 

(Signed) HIRAM BUCKINGH AM, Custodtan. 

D E N S M O R E  T Y P E W R I T E R  CO •• 3 1 6  Broadway. N. Y .  

Th� TYDOwritH 
EXCHANGE, 

It Barclay St. , N ew York .  
156 Adams St. , Ch icago , 

38 Cou rt Sq. , Bosto n .  

81 8 Wyandotte Street , Kansas C ity, M o. 
VVe will save you from 10 t� 50 per cent.. on Typewriters of all mak"s. IT Send jar Catalooue. 

ICE-B OATS-T H E I R  CONSTRUCTION and Management. With working drawings. details. and directions in ful l .  Four engravings, sl10wmg mode of construction. Views of the two fastest ice-sai l i ng boats used on the Hudson river in winter. Bv H. A. Horsfai l . ,\t .E. Contained in SCIENTIFIC AME"RICAN SUPPLE\lENT. 1. The same number al�() contains the rules and regu lations for the formation ot' ice-boat cl ubs. the sail. ing and management of ice-boats. Price 10 cents. 

T A N K S .  
For Railroads, :\lins and Manufactories. Builders of Steel Towers and Tanks. La. Red Cypress Wood 'ranks a speCialty. 

W. 1<; . eA L II W E L L  CO . .  217 E .  Main Street. Louisville, Ky. 

HAL F A CEN T U R Y  OF CYCLES. -AN 
i n tere�t ing h i story of the cycle from i ts origin up to the presen t  t ime. 'l' he  first crank-driven bicycle. 'l'he ., bone-shaker " and its succes!.;ors. The tricycJ�. The modern whee l .  Cyc le bn i ld ing a scien ce. PO ints of i Il lprm"ern en t .  The rinenmar i c  t i re. A hanQ and foot cycle. With 9 illustrations. Contained in SCIENTIFIC AMERICAN SUPPLE)'IENT, No. I "  1 � . Price 10 cents. To bp had at this office and from aU newsdealers. 

BELT I N G  of Various Sty les ,  ELEVATO RS ,  CONVEYO RS 'A COA l, M I N I N G  and HANDLING MACHIN ERY. •. 

The J E FF R E Y  M A N U FACTU R I N C  CO. ,  C O LU M B US,  O.  
ar Send jor /ate Catalo(/Ue "C." Branches: CHICAGO-NEW YORK . .  

WEB E R �r�I���I��ace ��9���rp! re�ri 
power. Only a few minutes attention required each day. Guaranteed cost of tion is 1 cent per horse power per hour. The simplest most economical and best 

O N LY PRACT I CA L  MAGAZ I N E  CA M E RA. W E B E R  GAS & G A S O L I N E  E N G I N E  C O . ,  W 2  Southwest Boulevard, KANSAS C I T Y ,  M O .  

S U N A R T ' S  

" VEN I ,  V IO l  V IC I , "  
S U NART MAGAZ I N E ,  

SU NART FOL D I N G S  

Send for Illustrated Cata
logue-2 cent stamp. 

� IJ NA R 'l' P H O T O  CO •• ltOCII ES'l'ER, N. Y . 

$5000 W e  offer cash for simpJe ideas, patented or not. Send 10 cents to cover postage and expense, and we will send plan and particulars. 
H. H. J<'RA N K L I N  lU F G. C O . ,  Syracu se, N. Y. 

PUBLICATIONS FOR 1 8 91. 
The prices o f  the different publications i n  tbe United States, Canada, and Mexico are as folJows : 

R A T E S  BY M A I L .  
Scientific American (weekly), one year, 
Scientific American Supplement (weekly), one year. 
Export Edition of the :SCientific American (month-ly )  in Spanish and Engli sb , 
Building Edition of the Scientific American (monthly), -

CO M B I N E D  RAT E S  
i n  the United States, Canada, and Mexico. 

8('ientific American and Supplement, 
SCientific American and BuUding H1dition, 
Scientific American, the Supplement, and Building �dition, - - - - - - - .. .. 

T E R M S  TO F O R E I G N  C O U N T R I E S .  
1'he yearly subscription prices of Scientific American publications to foreIgn countries are as follows : 

U. S. 
Money. 

"cientific American (weekly). - - $4 .00 
Scientific A merican Supplement (weekly) 6.00 
Building Edition of the Scientific Amer-ican (monthly ) ,  3 .00 0 12 
Export Edition of the Scientific Amer-ican (monthly) in Spanish and Eng-lish, - 3.00 0 12 4 
C O M B I N E D  R ATES TO FOREIGN C O U N T R I ES.  

Scientific American and Supplement, 8.50 1 14 11 

Selentific Ameri can and Building Edi-tion. - 6 .50 
Sciellti 'lC American, SCi entific American �llppitm.i.ejit, and Building EditIOn, .. 11 .00 

II]r PToportionate Rates jor Six Months. 

'J'he above rates include postage, which we pay. Remit by pc>stal or express money order, or draft to order of 
. 'l L Ii :\  ,\;; (; () •• 361 Broadway, N e w  York. 

T H E N E W L I C H T FO REMAN B O I L E R  MAKER WANTED 
for Lantern Projection is the First class man who is famil1arwith marine and stationAcetylene Gas, which can be ary boiler and iron ship work. Applicants will state age, produced during exhibition, experience, nationality, give names of previous employand the light is · perfectly ers, and must be well recommended. Address, Waring white and its light power is & Dixey. 2033 Am. Tract Building, New YorkCity. N. Y. over 200 candles. Gas generators, jets for any lantern, and calcium carbide for sale by QUEEN & CO" Inc . •  1011 Cbestnut . St . •  Philadelphia, Pa. 

THE N E W  :�a tgi ���t 
D EPART U R E  �noC�\hJ 
B ELLS �1i:e r���esl�I�� and prices. Send postal for booklet to 'I' H E  N J£ W  l i E_ 
l' A It 'l' IHt J<:  H I<;I. I, (; 1 1 . ,  
� 1 0 N or t h  Mai u �t .. e f" r ,  
nri !'l t o l ,  ( ; o n n . ,  U . �. A .  

Reproduce 
Songs, Bands, 

Orchestras 

THE S UCCESSFUL  INCUBATORS. 
LI F E  P R ES E RVERS  

THE SUCCESSFUL BROODERS. All about them in our catalogue. 
--Sent for 6 cents.-DES MOINES INCUBATOR CO., Box 75. DES MOINES. IA. 

Drop " Forging 
I n  al l its branches done to o rder.  

Send us  samples to  figure on. Our work i s  equal to  tbe 
best done in this country. We make a specialty 

of very intricate work. 
BAG:S ALL-J,OUD BLOCK CO., 

1 62 Commercial Street, BOSTO:oi 

T h e  F A I R B A N KS - M O R S E  

�\llI...-IJf'JI.I.\ GAS and  GASOL INE  E N G I N E S ,  
ST E A M  P U M P S ,  

FRICTION CLUTCH PULLEYS .  
Send for Engine ('at. "E," and Pwmp Cat. up:' 

Heiiahle G oods in All Lines. � Chicago, Cincinnati. Kansas City, 
FAI RBANKS M O RSE & CO St. Louis. Louisville, Minneapolis, 

, • St. Paul, Cleveland, Los Angeles. IndianapOlis, Denv �r, Omaha, San Franci&Co, .Portland, orl:. 

) TYPE WHE.ELS. MOOELS a... "EXPERIMENTA L WORK�&MA.UMACHINEJlY _����T�I E S.���W lOR STENCIL WORKS 10C N"SSAU 8: N,'. 

THE FADING OF PIGMENTS. -A PA-
per by Capt. W. DeW. A hney, discussing the action of the various rays of the spectrum upon colors. Con tained in  SCI R:�TIFIC AME ItICAN SUPPLEMF.NT, No. 1 0 1 .i .  Price 1 0  cents. To be had at this office and frOIll a l l  newsdealers. 

Exper imental & Model Work 
Ci,·culars & advice !"e. Gardam & Son, 96 Sobn St.,N. Y .  

$525 Agents profits per  month. Wi l l  prove it or pay forfeit. New articles just out. iMh3&,A'b(fA��'ii �[:UMfg�d �{�V� 
X Ray Apparatus 

E. v .  BAILLARD, l06 Liberty Street, N .  Y 

ELECTRICITY PAPERS No. 1. How to make a Dynamo. \ Price 1 Oc. each �g: i: �g: �g :i::�� :�.rll:\���i'g�otor. B u b i e r  P u b . C o .  
No. 4. How to make a Storage Battery. Lyn n ,  Mass.  NO. 6. How to make a Wimshurst Electric Machine. 
ACETYLENE GAS AND CARBIDE OF 
Caicium.-Al l  about the new illuminant. i ts q n a l i t i es. chemistry. pressure of l i quefaction, its probable future, ex periments performed with it. A most valuab l e  serif's of art i Cles, gi ving in W)m plete form the parti culars of th i s  Rubject. A pparatus for making the gas. Contained 
i ll SCIENTIFIC' AMERICAN SUPPLEMENT. Nos. 99�. 
1 0 04. 1 0 07, 1 0 1 �, 1 0 1 4. 1 01 5 ,  l O l li ,  1 0�2. 
l U 3 �) and 1 0 3�, 'l'he most recent apparatm� of s imple and more e laborate type described and illustrated in speCial acety lene Supplement No. 1 O a 1 .  Price 10 cents each. To be had at this office and from aU news ... dealer8. 

D I X O N 'S \Vri t e  t h e  Stll o o t ll e st and 
]�a�t tlt e  l ... o n g e s t .  

American G raphite  Mention SCIENTH'1C AMERICAN P E N  e l L  s ���t�edgu��e cfC�s nfgrie;�mples 
J O S .  D I X O N  C R U C I BLE C O . ,  J ERSEY CITY,  N. J .  

F O R  O L D  O R  Y O U N C .  

Experimental Science 
By GEO. M. HOPKINS. 

1 7th Edition, Revised and Enlarged, 

840 pages. 7S2 fine cuts , substantially and 
beautifully bound. Price in cloth, by mail , 
$4. Half morocco, $5. 

This splendid work is  up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 

men in the choice of a career. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im
provements of the day. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for ill ustrated circular and 
complete table of contents . • • •  

MUNN & CO. ,  Publishers,  
Office of the • • • 

SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK • 

© 1896 SCIENTIFIC AMERICAN, INC.
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�ilverti$emenh;. 
O RD I N A R Y  RA 'I'E,o;. 

I n si d e  Paae, ench i n s e r t i o n - .. 7' ,:}  cen t s  a l i n e  
H a c k  "'n ac .  e ach i n sp}'li o n  .. .. .. ..  $ 1 . 0 0  a l i n e  

rw-For some classes o f  Advertisements, Special and 
Iligher rates are required. 

The above are charges per agate l ine-about eight 
words per l in e . This notice shows the wldtb of the hne, 
a ' l d  is set in agate type. Engravings may head adver
t l oS emenm at. the same rate per agate line, by measure
w ent. aE the letter press. Advertisements must be 
received at Publication Office as early as 'rbul'sday 
lllorning to appear in the following week's i ssue. 

(ribUnt � 6itYdt 
Tested and True. 

The Ellsie.t R u n n i n /!,  Wh e e l I n  the World. 

P- Send for Catalogue. 

THE BLACK M FG .  CO . ,  ER IE ,  PA, 
MR.. BOOKKEEPER., 

do you know what the Comp.. 
tometer is ! It costs you nothing 

�� �g�tO�l�11;ai����elft )��u��! 
accuracy. is twice as rapid as the 
best accountant and relieves all 
ner�ous and mental strain. 

Write for Pamphlet. 
FELT &. T A R R A N T  MFG CO. 

&2-56 I LLINOIS ST . •  CHICAGO. 

AGENTS WANTED rcA. FINE TOOLS IN EVERY SHOP 
Ii CAT:�T���R (;.HoBESLY & (;0: AND AGENCY. CHICAGO, I LL.U.s.A.-

Small motors for JIll Purpom 
P r i c  ... from $1 to $1 a .  

T b e  Best :Manufactured. NO. I Motor and 
Battery Outfit complete. price $1. Nos. 4, 

1) and 6 Motors have a Drum Armature 
X R A  Y O(;T F I T .  $ 1  S. complete. 

X Ray Book, 25c., cloth 5Oc. 
� Send stamp for new Circular 

and Price List. 
BOSTON iU OTOR V I I . ,  

Bo"'to n , Mass, U .  �. A .  

TKE 
CKARTER GASOLI N E  ENG I N E  

is used for almost evay 
pu rpose power i s  appl ied 
to u n d e r  the su n ,  and i s  
u n e q u a l e d .  

Full particulars b y  addressing 
CHARTER GAS E N G I N E  CO. 

�b=="",:;=:=::S�:$ Box 1 4 8 ,  Sterl i n g ,  I I I .  

At I P BICYCles, W :l.tches Guns, Buggies £:l ·\rness, 

rl G � SlOWIng :\tachinep. Org�ns . Phnos S,.tefl,Tools 

4 Scates of all v'lrietiea aLd l OOt! otherartlclea 
Lists free CHICAGO SCALE CO . ChIcago 11 1 .  

�-'-" '---i 

The 
American 
Bel l  Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters-

P atent N o .  4 6 3 , 5 6 9 ,  g ranted 

to  E m i le B erli n e r  � ; w e m -

h c r  1 7 , 1 89 1 ,  f o r  a combi n ed 
T e l egraph and T e l e p h < m e, 

coyering a l l  forms of 
M icro ph o n e  T ra n smit ters 

o r  contact Telephon es. 

, , 
;, ( 
( � 
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YOUR LAST CHANCE! POS I T I V E LY 
L I M I T E D  T O  

D E C. 24. 
Never will there .be. anot!''!r speCial offer made on thi� great !i!tandard Dictionary and Encyclopredla o f  all the world's knowl

ed.ge. T hIS I§ posItlvely .the last chance you wIll ever have to secu re the work on s ucll ex tremely liberal terms. We fully Hltended to advance the prICe to regular rates o n  Nov. 30, but th ousands of pf'ople in  all walks of life have requested an extension of time until Christmas. After carei'ul consideration we have decided to continue our �I)ecial Offer until the above date. This is done simply and only as a further means of advertising this wonderful storehouse of information. We do not expect to make money by this offer, as the very low price 0.0 such liberal terms barely pays for paper, printing and bindin�, saying nothing C?f the �normous inveRtment of. over $750,000 required in the producbon of the work. 'rhe tremendous amount of talk created wIn help to advertIse thIS most modern and entirely up-tO-date home reference library. 
No advertisement can do it j ustice-it is its Ol-vn most eloq uent advocatee 

F O R A C H R I S T M AS C I F T N O T H I N C  C O U L D  B E  B E T T E R .  
Y�)Ur pastor, t�acher, friend, l?arents, or your children will appreci.ate this gr�at work beyond expression. It will last a life-time, and always give satis

factIOn. No busmess or professIOnal man, teacher, student, mechanIC, houseWIfe, or any other person who wishes to k eep abreast of the times or who is 

W-�ENc'y'clopiEDfc�W-inctlfjNj'RY'-

(k .Pour mBlnve volumul Me. ' m.. tDicle, II , .• Ift. 
long, 3 in. thick, containing 6,359 pagu, 16,000 colUfIItU 
of clear type matter, 3,000 iUu,strations ; 250,000 wortH c:k/lAId, MJIOOO encyclopt.eaic IOpiCl. Weight, abOtit ",0 UJ •• 

embodies all the feature" of a complete dictionary and a thorongh 
encyclopredia. lJntil Dec � mber 24th this truly marvellous work 
will be furnished any reader of this announ cement on receipt of only 
$1 .00 in cash and thf' remainder in small monthly payments, amount
ing to about five cents a day. This is but little more than one-th ird 
the regular price. Af[er December 24th prices will be im
mediately restored to regular rates-$42.00 to $70.00 a set, according 
to binding. 

HA N D S O M E L Y  I L L U ST R A T E D  BOOK of 1 00 SPECI M E N  
PAC ES S E N T  F R E E  ON R E Q U EST. 

DON'T FO R C E T !  
This Special Offer holds good only until Christmas Eve, at 
which time the price will be advanced to $42 to $1'0 a set. 

S U P E R B  N E W E D I T I O N  
Revised t o  June 1, 1896. contains thousands of the newer words 
not found in any other reference book on earth ,  including the very 
latest coinages of '96, such as "Roentgen rays," "ase-ptolin, "  "vita� 
scope," "skiagraph , "  "fluoroscope , "  etc. It is the only up-to-date 
dictionary, the most practical encyclopredia, and also a genuine 

T R I U M P H O F  A R T  
with its magnificent array of chromatic platps in 1 7  colors, dozens 
of single and double page engravings in delicate monotone, and 3,000 
text illustrations. 

O N E  H U N DR E D  E D ITORS 
and thousands of special contributors from all over the globe have 
devoted their best talents w the preparation of this marvellous 
condensation of all th e world 's knowledge. Look at the list ! The 
great Prot: H uxley on zoology and physiology ; Prot: Richard 
A .. Proctor, astronomy; �ir Joh n  Stainer, music; Hunter, llIorris, Estoclet, Herrtage, Williams-the most brilliant 
educators of the nineteenth century. 
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I T  I S  T H E  O N L Y  R E FE R E N C E  W O � K  ON E A R T H  that contams satisfactory a n d  up-to-date encyclopredic treatment of such important topics 
of to-day, as the following : Battleship, Bhnetallism, llIoney, Wage s, Germ T heory, Arctic Explorations, Tariff", Christian En
deavor, Appendicitis, Shadow Photo&,raphy, Electrocution, Steam Navigation , and hUndreds of others. 

I T I S  T H E L A T E S T  A N D  BEST D I C T I O N A R Y  of our language. Each legitimate English word is exhaustively treated as to its origin, 
history, development, :;pelling, pronunciation, and various meanings. 

I T IS A C O N C I S E E N C YC LOP JEDIA of anatomy, botany, chemistry, zoology, geology, art . music, philosophy, mathematics, mechanics, theology, 
biblical research, etc. 50,000 separate encyclopoodic subjects, including the latest inventions and discoveries, tersely treated by educators of vast renown. 

IT IS A S U P.E R B  L.I B R �R Y  BOOK, printed on high grade white paper, from plates never before on press, durably bound, and containing 
the most superb Il i ustratl Ons , In 17 colors and in monotone , ever made for any reference work. 

IT IS B E TT E R  T HcA N AI;-L O T H E R  DICT I O N A R I E S, because it is the latest and most complete. containing nearly twice as many words as 
are in the largest "unabrIdged, ' and treating 20,000 more f'flcyclopredic subjects than are coverea. by other cyclopoodius costing from $1)0 to $200. 

TWO E X P E R T  O P I N I ON S-T H O U SAN DS S I M I LA R .  
Rev. Dr. Cha�. H. Parkburst.-"Tbe . �n�ycJopredic Dictionary i s  a I "s;:,cientific American , "  New York.-"It forms i n  itself a library for 

library condensed Into f�ur vo}umes:.a tOt;! C?f dlflusrveness reduced to 40 lbs. of the bURY man of affairs, the mechanic ambitious to advance himself in his 
quintessence, and as dellcate In detail as It IS comprehensive in contents." line, or the student or apprentice just making a beginning. " 

HOW TiO ORDER Send $l.OO� aIld" th e  four handRO�e volume!') will be forwarded. Subs€quent payruent;::; aTe made as-fo-n-o-w-s-:-C-:tO-t-h 
I I  binding $1.50 per mon"th for one year� Half-Ru8sia binding $2.00 per month: and Full Sbeep binding $2.50 per 

• month. First pay]n ent in any case is only One DoI l ar� To cash buyers we allow a discount of 10 per cent. 
and furnish the book case free of charge; otherwise t h e  book case is $1.50, which must be paid in advance. 'l�h is allowance represents cost of keeping 
monthly payment accounts. We recommend Half .. Ru ssia binding as the ]nost serviceable. When ordering be sure to mention style binding 
wanted. All transportation charges must be paid by purcilasers. We refer to any Commercial Agency, Newspaper, or Bank in Phil •• Agents Wanted. (Mentionpaper.) 

BOOKS C U A R A N T E E D  AS R E P R E S E N T E D  OR M O N E Y  R E F U N DED IF R E T U R N E D  IN T E N  DAYS. 

C A U T I 0 N ' Beware of imitators who have copied our methods of ad vertising. even to the wording , and are offering old editions as" damaged, " 
• and reprints of ancient encyclopredias, slightly revamped and under new titles� as new and original works. The genuine 

Encyclopredic Dictionary is complete in (our volumes , with :l,3�9 pages. We can be responsible for no orders except those sent directly to us. 

SY N D I CAT E P U B L I S H I N C C O . , 234 So. E i ghth St., P h il a d e l p h i a .  
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PHOTOGRAPHIC 
SIMPLICITY • 

Pocket Kodak. 

EASTMAN KODAK COo 
Booklet free at agencies 

or by mail. Rochester, N. Y. 

P R I E STMAN S AFETY O I L  ENG INE  
"A thoroughlll successful commercial En .. 

gine using a Safe Oil."-Franklin Institute 
No Extra Insurance, No 

!"Iteam, No Gas. No Gasoline. 
Reliable, Sate, Economical. 
and Convenient. Ch osen by 
Nine GoverEments. Used for 
nearly every purpose. 
P H I E S T M A N  & CO . .  l n corp ' d ,  
.,) 3 0  B o u r s e  B l d/!'., l' H I I ,A D E L l' H IA, PA . 

JESSOP'S S T E E LTHB\�Er 
F O R  TOO LS,  S AW S  E TC. 

W!!! J E S SOP & SONS l,!g 91 JOHN 5T. NEW YORK P,R I NTI NG ��t�J;;��:�.'S PRINTING INKS Machinery, Tools, 
Inks and Type. 0 U T F I T 'l'he �CIE"TIFIC AMERICAN is printed with CHAS. 

i GOLDING & CO. ,  1 79 Ft. K i l l  Sq. , Boston,  Mass. �t�.�Nhil'?fel����atd 7ii;�s��f'o�;
n
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THE ACKNOVILEDCiED 

PERFECT 
PULVE RI ZER 

Of All  Refractory Substances 
I s  the

" C riffi n M i l l ," whose fi r s t  c o s t ,  w e a r ,  a n d  operating ex
p e . s e  i s  much l e s s  than stamp m iIIs, and which yields a larger product 
at  less cost than any other m iII, with perfect success in every instance .  

I t  will work by either t h e  w e t  or d r y  proc e s s ,  a n d  d eliver a uni
formly sized finish e d  product of from 30 to 350 M e sh, with equal facility. 
Its capacity i s  3 to 4 tons per hour on Phosphate Rock, I Yz to 2 tons per 

hour on Portland C em ent, Quartz Ores,  etc.  

and illustrated descl'iptive catalogue sent free by mail on application to 
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