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Were it possible 
for its first settlers 
to revisit Manhat­
tan Island in these 
closing years of 
t h e  nineteenth 
c e n t u r y, t h e y  
would find that 
a transformation 
had been wrought 
which, to their 
wondering eyes, 
would a p p e ar 
truly m a g  i c a l . 
The fi s h e r m a n  
who was wont to 
make his landing 
from the Hudson 
River at what is 
n o w  Greenwich 
Street, or from 
the East River at 
Pearl S t r e e t, 
would find that 
the land had en­
croached upon the 
water to such an 
extent that the 
area of the trian­
gular lower end 
of the island had 
g r o w  n to well 
nigh double its 
f o r m e r  propor­
tions, a continu-
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feet wide, having 
b e e  n reclaimed 
from the w a t e r  
and covered, like 
the original soil, 
with the towering 
b u i l d i n g s  of a 
great metropolis. 

We h a ve al­
ready, in a recent 
issue, shown how 
great has been the 
i n c r e a s e  in the 
area of this section 
of Manhattan Is· 
land as the result 
of the extension 
of its bulkhead 
lines far beyond 
the natural boun­
daries of the river. 
In the present ar­
ticle we s h a ll 
show how the ca­
pacity of the same 
district to provide 
for the vast busi­
ness i n t e r e s t s  
w h i c h  c e n t e r  
within it is being 
further increased 
by carrying its 
buildings up to 
u n  p r e  c e  dented 
heights above the 
street level. 

It is safe to say 
that there is no 
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LABOB AND lIrIAClIINEBY. 

It is an old cry, and one that has frequently been 
raised during the present century of industrial develop­
ment, that improved machinery is tb.e hostile compet­
itor of the workingman. With the introduction of 
each new labor-saving deyice it �as freely predicted 
that capital would be enriched, labor impoverished. It 
was so with the cotton gin and the loom; with the 
locomotive and the reaper; with the sewing machine 
and the typesetter. In each case the prophets were 
false prophets; not because they loved lying, but for 
lack of knowledge. Their outlook was too narrow. 
They mistook the little circle which included their own 
particular interests for the broad area of the industrial 
world at large. 

When the weavers complained that the loom, by en­
abling one man to do the work of many, would throw 
a multitude out of employment, they did not foresee that 
the reduced cost of the product would multiply the de­
mand for it so rapidly that the call for labor would in­
crease tenfold. 

When Stephenson demonstrated that freight and pas­
sengers could be hauled by locomotives over iron rails. 
the stage, driver, the 'ostler and the innkeeper grew 
riotous, and declared that the bread was being taken 
out of their mouths. Yet to-day in the United States 
alone the railroad gives employment to nearly a million 
men, and by the stimulus which its transportation 
facilities have given to industry it is the indirect cause 
of the employment of ten millions more. 

Elias Howe with his sewing machine in a public 
competition beat five of the swiftest sewing hands in a 
factory, and at once the cry went up that the new de· 
vice would throw thousands of tailors out of employ­
ment. Instead of so doing, it made such a reduction in 
the cost of sewed goods that the increased demand 
called into existence an army of workmen and work­
women greater than ever existed in the days when sew­
ing was done by hand. 

It seems like the repetition of a mere truism to state 
that the cheapening of manufactured products by the 
invention of improved machinery has brought fifty men 
into employment for every one that it has thrown out; 
but there are some truisms which will bear, and which 
demand, occasional reiteration. We have noticed dur­
ing the past few weeks that there is a tendency among 
the public speakers who are instructing the people in 
matters pertaining to industrial economy to attribute 
the present depression, at least so far as it concerns the 
great army of the unemployed, to the introduction of 
labor-saving machinery. 

It does not come within our province, nor have we 
any intention of entering into a discussion of the politi­
cal question of the hour; but when we see the ghost of 
this former bugbear resurrected from its proper oblivion 
and shaken in the face of our intelligent artisan classes 
of to-day, we feel that our duty as a journal devoted to 
the interests of the industrial arts calls for the utter­
ance of a strong word of protest and emphatic denial. 
To raise again the cry that "machinery is displacing 
labor," as was done by a noted public speaker in a re­
cent address, is to appeal to those unreasoning impulses 
which once caused a mob of cotton spinners to break 
into the house where Mr. Whitney was conducting his 
early experiments and wreck his half completed cotton 
gin. Of course, •. machinery is displacing labor;" this 
is exactly what it was intended to do; but for one 
toiler that it qisplaces it brings in ten, nay, a hundred 
others, who are doing the work better, with less fatigue, 
in shorter hours and for an average wage whir.h is 
greater in itself and far greater in the amount of food, 
shelter and clothing which it can buy than in any other 
period of the world's history. 

The same speaker is correct when he says : "The in­
troduction of machinery has marked a complete revo­
lution in methods of production and in prices. The 
improved machines. have worked wonders, have upset 
the calculations of the wisest, and their introduction 
has worked a total change in commerce, trade and 
transportation. " But he is guilty of the most transparent 
sophistry when he attempts to show that the electric 
motor, for instance, is reducing the number of employed 
in the land, by �uoting the case of a certain city, where 
"the street car companies introduced electricity on 
their lines" with the result that .. two hundred and nine 
skilled mechanics, who had been engaged in shoeing 
the horses, laid their hammers down, quenched the fires 
in their fqrges, and walked out on the street to begin 
life anew. " In the case of those discharged shoeing 
smiths, and others who may be in a similar predica­
ment, .. machinery displaced labor," it is true; but what 
about that vast army of workmen which o wes its ex­
istence to the invention of the electric motor, and 
finds profitable employment in its manufacture, opera­
tion, and repair ? 

We grant that in the case of those two hundred men 
the introduction of electricity worked a hardship which 
calls for universal sympathy; but, judged from the 
standpoint of humanity at large, weighed in the balances 
ago.inst that principle which seeks always " the greatest 
good of the greatest number," the loss of work by these 
men, deplorable as it was, is merely an accident in the 
onward progress of an invention which is bringing, a:J.d 
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will continue to bring, work, good wage, and a host 01 
the conveniences of life to millions of the human race. 

Whatever local or temporary. hardship the introduc­
tion of improved machinery may work, its ultimate 
effect is to vastly enlarge the fields of labor, continually 
opening new avenues of employment. For one class 
of work that it supersedes it creates a dozen others. It 
may be said that indirectly the inventor is the greatest 
9J g,llemployers of labor. It is to the joint co-operation 
of invention, capital and labor in the past that we owe 
the existence of those vast industries which have car­
ried our country forward to its present proud position 
in the world of manufacture and commerce. 

The interests of machinery and labor are so identical 
that it may be said without exaggeration that the vast 
improvement in the condition of the working classes 
which has taken place in the past half century is di­
rectly due to the progress of mechanical invention. 
Cheap food and clothing, improved dwellings, cheap 
literature, the penny paper, workmen's trains, enabling 
the laborer to live amid the refreshing surroundings of 
a suburban home, are a few among the blessings which 
have resulted directly or indirectly from the fostering 
of invention and the introduction of improved ma­
chinery. It is inevitable, as we have seen, that, in 
the readjustment of labor which follows the introduc­
tion of improved mE'thods, some few individuals must 
occasionally suffer; but the compensation for the tem­
porary suffering of the few is found in the permanently 
bettered condition of the vast majority. 

Just now the country has fallen into the trough of 
that phenomenal wave of prosperity which passed 
over it from 1886 to 1892. The cause of the present 
depression lies very deep; too deep to be touched by 
any mere legislative act. It is to be found in certain 
immutable laws of supply and dtlmand which operate 
(as we are now finding out) as resistlessly in the new 
world as they have done in the old. But whether the 
scarcity of employment be due to the scarcity of the 
demand for the product of labor or not, it may be 
written down once and forever that it is not now due, 
never was due, and never will be, to those triumphs of 
the inventor's mechanical skill the record of which 
forms one of the proudest chapters in the history of the 
United States. 

• .  e . •  
The Canal Loek at BrelDerhaven. 

The new Imperial harbor of Bremerhaven will soon 
be opened to the public, and a work will then have 
been completed which must be counted among the 
most important of its kind. The new harbor has been 
in course of construction since 1892. It will be protect­
ed from all sides by very strong levees against the fre­
quent high fiood tides of the North Sea. and will con­
tain three large basins, which will be open during ordi­
nary high tides, while at ebb tide the entire complex 
of basins and passages will be closed off by gigantic 
locks. Since the dimensions of steamships are con­
tinually growing, and the largest steamers of the North 
German Lloyd must be able to enter the new harbor, 
the entry had to be made large enough for all. The 
former inner harbor at this point was greatly increased 
in size, and a new entrance was built, which comprises, 
besides a strongly built dike over three-quarters of a 
mile long, the largest lock so far constructed. This 
lock will be kept closed whenever the water iIi the 
Weser River is lower than the depth of water to be 
maintained in the harbor. 'When open, the lock has a 
clear width of 91 feet, the gate being 38 feet high, the 
largest in the world. The length of the lock between 
the two gates is 700 feet, and at ordinary high tide 
there is a depth of water of 33 feet. The gates rest 
in two masonry structures built on caissons of 20 feet 
in height and solidly cemented to the ground. The 
building of these structures, which took place under 
very favorable conditions, has succeeded surpIisingly 
well, considering that it is one of the most difficult 
technical problems. The entire construction rests 
upon pile work, the length of the piles varying from 
50' to 70 feet. Most of the construction work was 
carried on during the ebb tide, recurring twice every 
twenty-four hours, so that only four hours a day could 
be employed at that work, and that only in favorable 
weather. What an immense amount of work was neces­
sary to construct this harbor is evident from the fol­
lowing figures : Twenty thousand piles were sunk for 
a foundation, 45,000,000 cubic feet of soil had to be 
taken away on dry ground, and as much more dredged 
out by the immense dredges formerly used in the 
construction of the North Sea-Baltic Canal. At the 
entrance of the harbor 4,750,000 cubic feet of masonry 
were necessary to strengthen the dikes and hold the 
colossal locks. An immense dry dock has been built 
immediately adjoining the harbor, which will accom­
modate the largest vessels of the world, its dimensions 
being identical with that of the lock at the entrance of 
the harbor.-St. Louis Globe-Democrat. 

...... 

AN International Exhibition of Gardening will be 
held at Hamburg, Germany, beginning next May. The 
exhibition will be kept open until September. It will 
comprise all branches of gardening and the cultivation 
of plants. 
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The Return of Lieut. Peal·Y. 

The steamer Hope, with Lieut. Peary and party, 
arrived at Sidney, Cape Breton, on September 26. In 
spite of the stormy summer season and a large amount 
of ice in Greenland waters, Mr. Peary and his party 
have returned with a good record of scientific work 
and with very large collections, although he was unable 
to secure the big meteorite of Melville Bay, which was 
one of the objects of the trip. After leaving Turna­
vik, Labrador, the Hope steamed north along the 
coast, encountering great quantities of heavy ice. The 
party obtained three polar bears, two of which were 
brought home securely tied in a large cage on the deck 
of the vessel. The Hope entered Hudson Strait and 
reached Ashe Inlet, on the north side, on July 25. 
After a call at a village of Hudson Bay Eskimos, the 
Hope forced a passage through the ice, rounded Resolu­
tion Island on July 29, and on July 30 attempted to 
enter Cumberland Sound, but was prevented by heavy 
ice. The vessel then made for Godhavn, Disco Island, 
Greenland, which was reached on August 2. Here 
magnetic observations were made. Calls were then 
made at Atanikerdluk, Omanak, Upernavik, Wilcox 
Head, and Melville Bay. At all these places various 
members of the party were landed to enable them to 
pursue their special lines of investigation. Melville 
Bay was crossed in twenty:six hours, and Cape York 
was reached on August 8. Here Lieut. Peary found 
that the few natives had been decimated by influenza 
and that his second house (Anniversary Lodge) in 
Northwest Greenland had been burned by the care­
lessness of an Eskimo witch. The eclipse of the sun 
was observed about midnight on Angust 30. The lower 
limb was obscured to an amount equal to one-fifth of 
the entire disk. The Hope then steamed northward, 
visiting various settlements, obtaining important casts, 
photographs and measuremeuts, and gaining import­
ant additions to the collections. Heavy ice, which 
filled Smith Sound, prevented the steamer from reach­
ing- Cape Sabine. 

The site of Polaris House, where a portion of the Hall 
expedition wintered, also Port Foulke, Dr. Hayes' win­
ter quarters, was visited. On the return trip, Cape 
York was reached on August 23, and, though a landing 
was ruade, it was found impossible to remove the great 
meteorite with the hydraulic jacks, and the ice com­
pelled them to retreat on September 4. Wilcox Head 
was reached on September 7, and Prof. Tarr and 
hIS party were embarked. Calls were then made at 
the other places where members of the expedition had 
been left to make studies or collections. The Niantilik 
whaling station was reached on September 17, and, 
after making magnetic and penduium observations, 
collections, etc., this place was left on September 19, 
and the voyage to Sidney was made in seven days. 
The explorers found that last winter was exceptionally 
severe in Greenland. 

The collections which will find a home in the Ameri­
can Museum of Natural History filled one hundred 
packing cases. The Cornell party under Prof. Tarr 
made interesting studies on a large double glacier, 
which they called Cornell glacier. 

A pleasant surprise awaited Mr. Peary on his return 
home. Some time ago it was suggested by the Phila­
delphia Geographical Club that the great interior of 
North Greenland, which the sledging parties which he 
has led have alone explored, should bear his name. 
This suggestion was highly approved by foreign 
geographers, and hereafter the interior of North 
Greenland will be known as "Peary Land." This 
name will be most conspicuous on the map, owing to 
the size of the territory embraced, as he has explored 
a larger area of Greenland than has fallen to the lot of 
any other explorer. The land which Mr. Peary saw 
north of Greenland, and which is separated from it by 
a channel, is the most northern land known. The 
Fram drifted for many months in more northerly lati­
tudes without seeing a particle of land. This channel 
has been named Peary Channel by Prof. Guido Cora, 
of Turin. 

Geographers who believe that the great problem of 
the discovery of the pole may be attacked by following 
a coast line to the north will now probably advocate 
the Greenland route, as De Long, Nansen and Jackson 
have proved that the eastern part of the polar area has 
no coast line to be followed. 

,. . . 
Mr. .",,,tor',, NeW" Electric Launch. 

John Jacob Astor's handsome new electric launch 
Utopian went off the ways from Ayer's ship yard, 
Upper Nyack, on September 10. The launch was not 
a perfect one, as the draw chain broke and left the bow 
on the ways, but after an hour's work she was floated 
all right. 

The Utopian is one of three electric launches owned 
by Mr. Astor. Her cost will be from $18,000 to $20.000. 
She is a twin screw auxiliary la,unch, 72 feet over all, 12 
feet beam, 3 feet 6 inches draught, and was designed 
by Charles D. Mosher. The motive power is electricity, 
and the boat will be driven by two 25 horse power 
!\lotors, built by the Rick Electric Motor Company. 
She will also have auxiliary sail power. Mr. A. W. 
Johnson, electrical engineer, will have charge of all 
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the batteries and the machinery in general. Mr. Astor 
will nsually run the launch himself. 

The boat will have a search light of from 1,000 to 
10,000 candle power, and be lighted throughout by elec­
tricity. She was built to make sixteen miles an hour. 
Her first trip will be to Fern Cliff, at Rhinecliff, where 
the batteries will be placed at Mr. Astor's boat house, 
built for his electric launches. 

. ,.� . 
The Sixty-fifth Exh i biti on of the A.mcrlcan 

Io"tItute. 
The present exhibition of the American Institute, 

which was opened on Monday, September 28, is prac­
tically a revival of a series of famous annual exhibi­
tions which were given continuously from 1828 to the 
year 1892. The American Institute of the City of New 
York, as it was called, was chartered with the avowed 
object: 

"To encourage and promote domestic industry in 
this State and the United States in agriculture, com­
merce, manufactures and the arts, and any improve­
ment made therein, by the bestowing of awards and 
other benefits on those who shall make such improve­
ments or excel in any of said branches." 

The first fair was held in 1828, in the old Masonic 
Hall on Broadway, near Pearl Street. Others took 
place in old Niblo's Garden from 1834 to 1845, at Castle 
Garden and the Battery, and at the Institute rooms 
in Cooper Union. In 1869 the Institute secured the 
Empire Skating Rink, on Third Avenue between Sixty­
third and Sixty-fourth Streets, and from that yp,ar up 
to 1892 the fairs were held regularly in this building, 
which was widely known as the American Institute 
Hall. 

In looking back over the records of the Institute one 
can say that they are a record of the growth of this 
country in the industrial arts and sciences. The sub­
sequent fame and wealth which their inventions 
brought to the winners of the Institute's medals are 
proof of the discriminating judgment with which the 
awards were made. Among the early winners of 
medals were the sewing machine, the many-chambered 
cylinder rifles of Samuel Colt, and Richard M. Hoe's 
type revolving press. The first anthracite coal burn­
ing stove of Dr. Nott was first given notoriety by the 
American Institute. Morse made one of the earliest 
exhibitions of his telegraph at the Niblo's Garden Fair. 
The gold medal was awarded to the inventor of the 
stocking loom in the early days of its introduction, and 
the telephone was first shown to the public in the 
Third Avenue building. As far back as 1839 a gold 
medal was given to Joseph Francis for the invention 
of the lifeboat. Naval architecture, as was fitting in 
the chief seaport of the country, always received lib­
eral encouragement, ·and in 1851 George Steers was 
given a gold medal for the model of his famous yacht 
America, which brought home the much contested cup 
from English waters. 

It is thus that "the hopes of its projectors have 
been realized in its giving substantial aid in the de­
velopment of the products of American industry. It 
is not a moneymaking institution, has no stockholders, 
is governed by its board of trustees, pays taxes on its 
property, has but a limited appropriation from the 
State as the Agricultural Society of the County of New 
York, and is accountable to the State for all it does, 
for all that it holds and owns." 

The present reading rooms and library of the Insti­
tute are located in West Thirty-eighth Street. Here 
the various sections hold the regular meetings. They 
comprise the Farmers' Club, under the direction of the 
Committee on Agriculture; the Polytechnic, under the 
direction of the Committee on Manufacture and Ma­
chinery, which discusses scientific subjects and examina­
tions of new inventions, etc., and is really the Mechanics' 
Club of the old days under a new name; the Photo­
graphIcal Section, under the direction of the Committee 
on Chemistry and Optics; and the Electrical Section, 
under the direction of the Committee on Electricity, are 
all part of the working of the American Institnte, with 
their meetings held regularly, and the discussions open 
to every one interested in advancement and educa­
tion. 

From 1892, when the Third A venue building was torn 
down, to the present year there has been no exhibition ; 
but this year, through the efforts of Mr. Charles Cham­
berlain, Director of the Institute, it was decided to en­
gage Madison Square Garden tor all of October and" to 
take up the lines where they were dropped in 1892." 

The miscellaneous part of the exhibit is housed on the 
main floor, and below, on the machmery floor, will be 
found the heavier machinery. On this floor is a very 
complete exhibit made under the auspices of the Paper 
Digest Company, showing the whole process of getting 
out a paper. It comprises first a Mergenthaler type­
setting machine, then, in their order, a self-feeding 
printing press by the Whitelock Machine Company, 
driven by a two horse power electric motor direct con­
nected to the driving shaft, a folding machine, a cut­
ting machine, a wire stitcher, and lastly a mailing and 
self-addressing machine. On the main floor above 
there is in operation a rapid press for printing cards, 
tags, or envelopes which has a speed of from 5,000 to 
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12,000 an hour. It was built by the Harris Automatic 
Press Company, Niles, Ohio. One of the most com­
plete exhibits is that of \V atson & Stillman, on the 
machinery floor. It comprises a large assortment of 
hydraulic jacks, rail benders, crank pin presses, die 
sinking presses, punches and shears. N ear by is a large 
collection of split friction clutch pulleys and couplings, 
shown by the Dodge Manufacturing Company. Own­
ers of small launches will be interested in a small Vogel 
steam engine built by Charles Vogel, Fort Lee, N. J. It 
is entirely incased, only part of the main and valve 
shafts being visible. It contains three cylinders and 
one rotary valve, and weighs 240 pounds for 5 horse 
power. It measures 12 inches by 24 inches by 12 inches 
high. The Otto gas engine is represented by four hori­
zontal and two vertical engines, the latter designed for 
marine work. They range from thirty-six horse power 
to four horse power and show the usual high finish of 
these machines. 

Perhaps the most novel and interesting exhibit on 
this floor is that of the Montgomery fiber-saving cot­
ton gin, which is shown in operation. It is claimed that 
the fault of the Whitney saw gin, one of which is shown 
alongside the new invention, is that the teeth of the 
saw, in separating the cotton from the seed, tear it to 
pieces, and spoil the quality of the fiber, taking out 
the twist. In the new machine the cotton is caught 
by a leather covered ginning roller, and drawn down­
ward by two small rollers over a fixed edge, on which 
the seed is pressed out of the boll. This operation is 
effected without breaking the fiber of the cotton, which 
is considerably longer than that turned out of the old 
form of gin. 

On the main floor will be found a compact exhibit by 
the Daimler Motor Company, which will repay a care­
ful inspection. It includes gasoline, gas and kerosene 
motors, a four-seated horseless carriage of very hand­
some appearance, and a railroad inspection car. This 
has two seats, one in front for the inspectors, and a rear 
seat for the engineer. Beneath the rear seat is the box 
containing the motor, and on either side of the motor 
is a cylindrical tank for the gasoline and water. It 
can be driven from 7 to 15 miles an hour, a higher 
speed not being necessary in the work of inspection. 

N ear by is shown an ingenious application of elec­
tricity in the Empire selflighting oil lamp. Beneath 
the base of a parlor lamp are two small dry batteries, 
and the wires are carried up to a small platinum coil 
within and near the top edge of the circular wick. By 
pressing the button the lamp is lit without removing 
the shade. 

The process of manufacturing a silk handkerchief 
may be seen in an R. T. Brooks silk loom, and a set of 
sewing machines can be seen at work on fur and seal­
skin sewing. They show the same excellent finish 
which characterizes the sewing machine in general. 
There are six machines in the exhibit, and they are 
known as Excelsior Nos. 1 and 2 and the Columbia robe 
machine for heavy fur sewing. Here is also the tail 
twisting or spinning machine, and the pique prix 
seam Brosser glove machine. 

The bicycle industry is represented by but one make 
of machine, the Humber. The machines are fitted 
with the plunger brake, direct through the head, and 
are similar to the English machine of the same name; 
with the exception of the pedals and cranks, which are 
round instead of flat, and the sprocket. 

The A. A. Griffing Iron Company have a fine show of 
Bundy sectional, tubular, hot water heaters, and Bun­
dy oil and steam separators, together with a wide va­
riety of radiators. 

An excellent exhibit is made by the H. W. Johns 
Manutactnring Company, of New York. The varied 
uses to which that most useful substance, asbestos, has 
been put is here shown in an extremely interesting 
stand. There is asbestic wall plaster - soundproof, 
fireproof, and a regulator of temperature; asbestos 
pipe and boiler covering; fireproof roof covering; elec­
tric asbestos pads for bed warming. Woven asbestos is 
shown made up Jnto a complete fireman's suit, and the 
same fabric is worked up into gloves and boots for glass 
blowers, iron workers, and foundrymen, to protect 
them from heat and flying metal. 

Photography is represented by Dana and Wurst, the 
latter showing some remarkable bass relief carbonettes, 
in which the lights and shadows of the photograph are 
accentuated by embossing or raising the figure. 

No exhibition is complete m these days without its 
share of phonographic and similar displays, and the 
Columbia Phonograph Company shows in operation 
the graphophone, phantoscope, and kinetoscope. 

The display of gas outfits for hotel and domestic nse 
by William M. Crane & Company, of 838 Broadway, 
New York, is carefully prepared and elaborate. The 
Gas Engine and Power Company, of Morris Heights, 
New York City, show one of their well known twenty­
five foot naphtha launches. 

Suburban residents who are strnggling with the 
problem of a lawn mower that won't mow should visit 
the stand of the Pastime Lawn Mower Company, where 
some most ingenious Itnd practical improvements in 
these useful machines are embodied in a compact and 
novel mower. 
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THE LOUISIANA SULPHUR WELLS. 
BY PROF. J. B. FRAUCKBAUSBB. 

From your issue of December 21, 1895, the readers of 
the SCIENTIFIC AMERICAN have already gathered some 
information about the valuable sulphur mines of 
Southwestern Louisiana; hence the present article, giv­
ing a more detailed account of the manner in which 
the mineral is extracted from the bowels of the earth, 
will, I hope, prove of no little interest. 

Since 1870 company after company failed in the at­
tempt of establishing mines in Calcasieu Parish, La. 
The main difficulty to be overoome, which for the last 
thirty years has exerc;sed the ingenuity of lllany an 
engineer, is the layer of quicksand, from four to live 
hundred feet in depth, covering the sulphur in ques­
tion. The first company that grappled with this diffi­
culty brought tl) the spot immense cylinders of steel, 
with the intention of sinking them to the required 
depth and using them as walls for the shafts. After 
oonsiderable labor, an outlay of many thousands of 
dollars and even the loss of several lives, they aban­
doned the enterprise as practically impossible. The 
next company that was tempted to mine these sallie ex­
tensive veins of almost pure native sulphur put up im­
mense refrigerators, and attempted, but to no avail; to 
"neutralize" the layer of quicksand by freezing it into 
one solid mass. After these and other attempts and 
subsequent failures it was clear that, if ever Louisiana 
was to place its sulphur on the world's markets, a com­
pletely novel method of mining it was to be invented. 

The company now in charge bought some two years 
ago at Sulphur Mines and vicinity considerable tracts 
of land and began operations soon after. New failures 
were predicted until it became known that Mr. Herman 
Frasch, scientist and engineer, of Cleveland, Ohio, had 
entirely revolutionized sulphur mining by his new and 
ingenious process. 

Everybody is acquainted with the method of mining 
salt in our Northern salt wells. Water is first pumped 
into the well, becomes saturated, and is then pumped 
up again. The salt is thence easily obtained. As sul­
phur is not soluble in water, the same process could not 
be used. Mr. Frasch, however, solved the difficulty by 
having recourse to heat. His process, similar in many 
particulars to the one just referred to, consists in melt­
ing the sulphur in its recesses and then pumping it up 
in a semiliquid state, leaving most of the impurities 
behind. 

A well reaching down to the bed of sulphur and suffi­
ciently large to receive a six inch pipe is fit·st bored. 
The pipe used is in reality composed, as will appear 
from the adjoining eut, of three concentric pipes, which 
are respecth-ely six, four and two inches in diameter. 
Through the cylindrical space left between the first and 
second pipes, water at the high temperature of 335' Fah. 
is poured into the earth. This water, as is evident, must 
be constantly kept under a pressure of from twel\'e to 
fifteen atmospheres; otherwise, it 
would be converted into steam and 
be useless. 
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method. The sulphur thus obtained is, when it reaches 
the open air, of a dirty dark brown color. It flows 
into large shallow vats, is allowed to cool for eight or 
ten hours, crystallizes meanwhile, and is then sawed 
into blocks of convenient size. 

'fhe first and main difficulty once overcome, a second 
one presented itself, namely, that of huding proper 
materials for the construction of the pipe. A metal 
not acted upon by sulphur, and still eonsist.ent enough 
to bear the strain of high pressures, was to be found. 
Iron or steel oould not be used. AllllUillUlll suggested 

SEOTION THROUGH INLET PIPE OF SULPHUR WELL. 

itself from the start, but this met�l is not strong enough 
to support the required pressure. A mean was struek 
by the inventor, and the steel pipes used were ooated 
with a heavy layer of aluminum. 

Thus equipped the present company is still proeeed­
ing cautiously, though sure of suecess. In a few months 
six or seven wells will be operating at the same time, 
and thousands of tons of the Louisiana mineral will be 
brought on the market to eompete to advantage with 
the sulphur imported from Sicily and other countries. 
Analysis has proved the sulphur obtained from some 

.... 
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of the wells to be ninety-nine per ce1\t pure: a fact 
which strongly recommends this improved method of 
sulphur mining, and gives reason to expect that the 
extensive sulphur deposits of Louisiana will soon force 
from our markets the less valuable foreign product. 

. I.,. 
On the Plai.... of" the llIBr".nma. 

The name of Mareuuna, is given to a lat·ge extent of 
insalubrious land whieh borders the Mediterranean, 
whether insalubrious beeause uncultivated, or unculti­
vated beeause insalubrious, is a problem which has not 
yet been solved. Though both modern science and 
quickened national enterprise have of late years been 
applied to its solution, the results aceomplished have 
been uneonvincing. The Tuscan part of the Maremma 
stretches inland nearly to Siena. Beginning at the 
north a few miles from Leghorn, it extends to the 
ancient frontier of the Pontifical States, from whence 
the saIlle immense tracts of sparsely cultivated and 
malarial territory eontinue under the name of the 
Roman Maremma and Campagna to the gates of 
Rome. 

There is no hard-and-fast border line between the 
healthy and unhealthy laml, but the transformation is 
a gradual one, the villages become rarer, the cultivated 
land diminishes, stretches of wood and bog are more­
frequent, until we no longer see any houses by the 
roadside, but only here and there in the distanee some 
sIllall gray hamlet perehed on the top of a rocky hill, 
"like roosting falcon Illusing on the chase." On the 
hillside near such oases, some fields, a few olive trees, 
and then again begins the wood land, large forest trees, 
then groves of beeches and oaks, lopped continually 
for firewood, the forest full of dangers and alarm, with 
its ponds and bogs and labyrinths, a hiding place for 
anything from a ghost to a brigand, in short, the typi­
cal forest of the Maremma. Toward the Mediterranean 
coast the hills become less abrupt, and along the shore, 
and up the broader valleys which diverge from it, 
stretch immense extents of undulating grass lands 
seemingly uncultivated, but which really are sown 
piece by piece in regular rotation every ten years. 

It is toward these plains that the migratory flocks 
gather to pass the winter, and here we may study a 
curious phase of life only possible in given circumstances 
of climate, of traditional customs, and of property. 
The large properties in the Maremma, consisting of 
pasture land and forest, have often a villa or castle for 
the acoommodation of the proprietor on his flying 
visits, but always a factor's house which is the center 
of the administration for the buying and selling of the 
timber, the cattle, the lambs, and the cheese; the diJlect 
management of the flocks is, however, in the hands of 
the head man, or "V ergaio." From hilll the so-called 
" Vergheria " derives its name, the house, the eenter 
of business and of amusemellt, the general meeting 
plaee, the temporary hospital. It is a large loghouse 

constructed in the midst of the pas­
turage, usually on high lying 
ground, and if possible near a water 
course. Its shape is circular, the 
diameter being about sixty feet: it 
has a solid framework of logs lined 
with wattle work of canes and cov­
ered externally with thiek thatch. 
This structure is completed by a 
conical roof surmounted by a cross 
(the apex being left open for the 
escape of smoke). Two doors of 

After reaching the bottom of the 
pipe, which is closed, the water 
ascends and reaches a series of small 
apertures, placed all around the 
pipe at a distance of one inch from 
each other. The sulphur that lies 
ooncealed in a stratum of porous 
rock soon melts, as the hot water 
flows into the well; and since the 
pressure is very high, it is forced in­
to the lower part of the pipe through 
a second series of holes as shown, 
oollects in the cup, and is ultimately 
carried upward in the vacant space 
between the inner and middle pipes. 
The center pipe, which at first 
may seem to be u n n e c e s sary, 
had to be introduced to keep the 
sulphur from congealing before 
reaching the top of the well, and 
thus rendering all previous labor 
useless. Hot air, at a pressure al­
ways somewhat lower than that of 
the water in the outer pipe, is con­
stantly furnished by immense heat­
ers and introduced into the well 
through the inner pipe by a num­
ber of force pumps. The machinery 
once started, operations proceed un-­
til steam is blown -off from the top 
of the pipe, in which case no mor� 
sulphur can be melted in the well. 
at least for the time being. A few 
hours later the work ean be re­
sumed. It sometimes happens that 
the steam is blown off after a very 
short time; at other times, how­
ever, several days elapse before this 
occurs. The pipe is occasionally 
sunk, as need may be, until the 
bottom of the sulphur vein is 
reached. 

WELL, PUMP AND DRIVING MACHINERY-SULPHUR MINES. 

wattle and thateh give access to 
this cabin on the east and west. 
Two smaller doors in the interior 
lead on the north into a large shed 
in which the cheese is stored, and 
on the south into a smaller cabin 
inhabited by the "V ergaio." The 
wall spaces within the large circular 
cabin are divided by posts and 
planking into stalls, which are again 
divided transversely by two di­
visions so as to form so many box­
_hke beds, the spaces between the 
lower horizontal planks and the 
floor being used as a wardrobe and 
store cupboard by the occupants of 
the respective beds, while from the 
dividing posts hang saddles, bri­
dles, spurs, tassels, and decoratIOns 
of every kind. In the center of the 
building a rude circle of stones is 
formed, in which a large wood lire 
burns. A stout pole, supporting a 
movable wooden arm at nght an­
gles, is planted by the fireplace; 
from the end of the arm hangs It 
chain and hook, by means of which 
the huge caldron for boiling the 
milk is suspended over the flame, or 
swung back to rest on the round 
cushion of withes on the hob. The 
same method is used with the pots 
in which the men cook their meals 

Such is, in IiIhort, Mr. Frasch's SULPHUR BLOCKS READY FOR SHIPPING. of polenta, etc.-Good Words. 
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Hurled In a Tree. 

One of the most curious mausoleums in the world was 
discovered the other day in an orchard at the village of 
N oebdenitz, in Saxe-Altenburg. A gigantic oak tree, 
which a storm had robbed of its crown, was up for 
public auction. Among the bidders happened to be 
Baron von Thummel, scion of a family of ancient line­
age that has given the world of literature one charming 
poet and the fatherland many distinguished statesmen. 
The Baron, who lives on a neighboring estate, had rid­
den to the auction place quite accidentally. Finally 
the tree was knocked down to him for 200 marks. 
Upon his arrival at the castle he told an old servant of 
his purchase, describing the tree and its situation. The 
old servant said he remembered attending the funeral 
of a Baron Thummel seventy or eighty years ago, and 
that the body had been buried in a thousand-year-old 
oak belonging to the parsonage. Investigation clearly 
proved that the orchard had once been the property of 
the village church, and that at one side of the old oak 
was an iron shutter, rusty and time-wol'n, that the peo­
ple of the town had always supposed to have been 
placed there by some joker or mischievous boys. The 
iron shutter proved to be the gate to the mausoleum of 
Baron Hans 'Wilhelm von Thummel, at one time minis­
ter of the state of Saxe-Altenburg, who died in 1824, and 
wiHhed to be buried " in the thousand-year-old tree he 
loved so well. " In the hollow of the tree Baron Hans 
caused to be built a sepulcher of solid masonry, large 
enough to accommodate his coffin. The coffin was placed 
there, as the church records show, on March 3, 1824, 
and the opening was closed by an iron gate. In the 
course of time a wall of wood grew over the opening, 
which had been enlarged to admit the coffin and the 
workmen, and for many years it

' 
has been completely 

shut, thus removing the last vestige of the odd use to 
which the old tree had been put. The tree has still 
some life in it, and its rich verdure is only now turning 
a violet tint. The coffin in which Baron Hans reposes 
has on one side grown to the tree, the dead and the 
live wood joining together in eternal embrace.-Public 
Opinion. 

. .  , .  
The N ew Soo Lock. 

At Sault Ste. Marie the new 800 foot lock was offi­
cially opened by the revenue cutter Andrew Johnson 
and the harbor improvement steamer Hancock locking 
through 10 :30 A. M.,  August 3. Work on the lock was 
commenced on May 4, 1887, when the first dipperful of 
earth was excavated for the cofferdam. 
Dimensions of the new lock are 800 feet 
long, 100 feet wide and 21 feet deep. The 
side walls are 1, 100 feet long. From the 
east end for 282 feet the walls are 45 feet 
high, and from that point westward they 
are 43 feet high. The walls are 20 feet 
wide at the base and retain this width for 
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THE HOUTS AUTOMATIC TELEPHONE SYSTEM .  I t o  turn o n  until i t  again reaches the home point o r  falls 

This system provides improved means for allowing into the notch from which the subscriber has started 
any subscriber in a system to instantly connect him- it. This releases the spring-actuated toothed wheel 
self with any other subscriber without the aid of an (Fig. 1), allowing it to move forward until the proper 
operator at the central office. Each telephone in the number of electrical impulses have been sent over the 
system is provided with a call box as shown in Fig. 1, : wires to the central point and the leg attached to a 

Fig. l.-THE HOUTS TELEPHONE-AUtOMATIC 
CALL FOR SIXTY SUBSCRIBERS. 

and ,at the central point where the wires come together 
a central appliance, as shown in Fig. 2, is so arranged 
that any call box in the system can instantly electric­
ally connect the telephone to which it is attached to 
any other telephone in the system without interfering 
with any other telephone in the system or any conver­
sation being carried on by any pair of telephones in the 
system. The improvement was patented by Wallace 
A. Houts and is being introduced by the Houts Auto­
matic Telephone Switch Company, of Parker, S. D. 

ratchet wheel (better shown in Fig. 3) has been moved 
forward until it rests upon the wire attached to tilE' 
telephone the subscriber wishes to call. The bell is 
then rung in the usual manner, notifying the sub­
scriber that he is wanted. A rod connecting the re­
ceiver hook and the call box releases the dial as soon 
as the receiver is replaced upon the hook. 'I'his starts 
the call box, which sends the proper number of im­
pulses through the magnets (better shown in Fig. 3) 
and turns the ratchet wheel (Fig. 3), so that the leg is 
returned to and rests on the home wire. 

By bearing in mind that each call box in the system 
has a pair of magnets at the central point and a ratchet 
wheel which is insulated from all the other wires of the 
system, the working can be readily understood. The 
central appliance is built up in sections to accommodate 
the number of subscribers in the system, each tele­
phone in the system having a wire running under each 
ratchet wheel in central, and insulated from all the 
wires and ratchet wheels of the system except its own. 

This is the simplest system to which our attention 
has been called and would seem to be perfectly appli­
cable in all systems of 100 or less, where the expense of 
an operator creates quite a tax upon a few subscribers: 
By the use of this system, perfect night, day and Sun­
day service can be had. 

Chemical Eft'ects of the So Il'S Rays. 

The old text books used to tell us that the rays of the 
sun contain three things : light, heat, and actinism. 
We know now that these three things are one, or rather 
that the effects ascribed to them are different effects of 
one and the same radiation, which when it raises tem­
perature is known as heat, when it affects the retina as 
light, and when it brings about chemical change as 
actinism. It remains a fact, however, that this last 
effect has been much less studied than either light or 
heat, except in some special and limited fields, such as 
that of photography. Some contributions toward a 
more exact knowledge of it are made by M. Duclaux, 
director of the Pasteur Institute at Paris, in the Annales 
of the Institute. We quote, says the Literary Digest, 
a notice from the British Medical Journal which runs 

as follows : 

10 feet, when by five 2 foot offsets 5 feet 
apart they are narrowed to 10 feet in 
width. At either end the walls are 36 
feet wide from base to top. 'I'he cut 
stone for facing is of the best Kelley 
Island limestone, and was transported 
here in the rough. The faces of the lock 
wall consist of 23 courses. From courses 

Fig. S.-THE HOUTS TELEPHONE-SECTION OF CENTRAL OFFICE SWITCH. 

"The [chemical] activity of the rays was 
estimated by exposing solutions of oxalic 
acid of known strength to their action. 
The oxalic acid is converted with more 
or less rapidity into carbonic acid, which 
escapes, and at the end of the experiment 
the degree of acidity of the solution indi­
cates the amount of the oxalic acid which 
has been decomposed, or ' burnt, ' to use 
M. Duclaux's term. The results showed, 
as was to be expected, that with an over­
cast sky the chemical action of the sun's 
rays was much less than on a fine day, 
but beyond this they were fjl.r from con­
cordant. With a dappled sky or with 

2 to 22 the stones were cut 6 feet long, 3 feet wide and 
2 feet thick, part of the first course and the capping 
eourse being 176 feet thick. The cost to the United 
States for the masonry was $1,085,469. In the basement 
of the power house are situated two 30 horse power tur­
bines, which will drive 3 three plunger single acting 
high pressure pumps that will deliver pressure fluid to 
loaded accumulators, where it will be stored under pres­
sure of 300 to 500 pounds per square inch, ready for 
use, and delivered to engines as required. 
'£he exhaust, or discharge, from the engines 
will be returned by means of a separate set 
of pipjng to a tank in the engine room and 
used continuously. The pressure fluid will 
be a limpid mineral oil, and will be used 
during the entire season. This will be differ­
ent from the present lock, which uses water 
pressure in the summer and oil during the 
cold weather. The lock chamber can be 
filled and emptied when in operation in from 
6 to 7 minutes. Water is let in through six 
culverts, which run longitudinally under the 
lock floor. In connection with the lock, 
there is under construction a magnificent 
office and power building of cut stone and 
brick, which will be completed in December. 
It is 81 feet 6 incl;1es long and 80 feet 9 inches 
wide, and will cost approximately $100,000. 
In the basement is located the operating 
machinery and pumping plant. Including 
the approaches, the great work completed 
will cost in the neighborhood of $5,000,000. 
The work was begun under the supervision 
of the late Col. O. M. Poe, who lived to see 
the great undertaking practically completed. 
General Superintendent E. S. Wheeler had 
active direction of the work. -Marine Re-

The call box as shown in Fig. 1 is designed for sixty 
subscribers. while the central appliance in Fig. 2 has 
sixty wires, but only magnets and ratchet wheels enough 
for twenty-five subscribers. 

In making a call the subscriber presses the handle on 
the face of the call box, movinll the dial forward until 
the number with which he desires to communicate is 
opposite the button at the left. 'I'his button is pressed, 
which fixes the position of the dial, allowing the handle 

light cumulus clouds the solar combustion might 
be more active than with a blue sky or with a 
slight amount of cirrus. In a word, the apparent 
fineness of the day is not in any way related to 
its chemical activity and its hygienic power. On the 
whole, however, the action was greater in August than 
in September. This is in accordance with the experi­
ence of every photographer. As accounting partly for 
the discrepancies found between succeeding days both 

view. Fig. S.-THE ROUTS TELEPHONE-CENTRAL OFFI(lE APPLIANCE. 

equally fine, M. Duclaux states that all 
essential oils and the odors sent forth into 
the air by vegetation diminish the actinic 
power of the radiations which reach the 
surface of the soil. A succession of warm 
days stimulating vegetation, and in moun­
tamous regions increasing p e r  h a p  s t h e  
amount of terebinthinate odors given out 
by the fir forests, will tend to render the air 
more impervious to, or more capable of ab­
sorbing, the actinic rays, so that on the third 
or fourth in a succession of fine days the 
chemical action of the sun's rays would be 
less than on the first. This difference under 
natural conditions would, however, be di­
minished by another observation made by 
M. Duclaux, to the effect that when in a 
liquid the chemical action set up by the 
sun's rays has once been started, it contin­
ues afterward more easily, so that when a 
partly overcast day follows a fine day the 
total action may be as great, or nearly as 
great, on the second as on the first day. 
M. Duclaux's researches certainly open up a 
wide field for research; they undoubtedly 
have a bearing on many hygienic questions, 
and we may echo his hope that his paper 
may stimulate others to prosecute similar 
inquiries. " 
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Cycle Not .... 

Scorchers are dealt with severely in Vienna. A rider 
whose only offense was scorching was sentenced to a 
week's imprisonment, while two others who run down 
pedestrians, inj uring them slightly, were imprisoned 
for one and three months and were also obliged to pay 
damages. 

A lamp will light easier if the tip of the wick is 
squeezed free from oil between the fingers. In lighting 
a lamp in a wind, turn the side window away from the 
wind, ami the moment the lighted match is inserted 
close the window until the flame from the match has 
lighted the wick. 

The latest thing aboard ship is a bicycle race, says 
the Bicycle World. Instead of storing their wheels 
below, the enthusiastic young cyclers this season are 
hanging them on hooks in their respective staterooms, 
and in the dawn of early morning, before others are 
up, a spin around the deserted deck is almost as 
refreshing as a spin in the park in the morning. 
Lounges and camp chairs are shoved aside, everybody 
clears the way, and it is " one, two, three " and around 
and around, the motion of the vessel in an ordinary 
sea giving the most delightful sensation imaginable. 
A spin on terra firma is nothing to a spin on the ocean 
wave, as it were. 

On the western slope of the United States there are 
long rainy terms, and to overcome this Mr. R. E. 
Dawdy, of Hoquim, Washington, has designed a silk 
covered frame which conforms to some extent to the 
outline of the person and strikes the rider about ten 
inches from the neck. This arrangement is fastened to 
the handle bar and looks not unlike a kite. It keeps 
the legs and feet dry in the hardest rains. Mr. Dawdy 
has a lever attachment to his bell which is arranged so 
that it can be easily rung by the knee on the down­
ward stroke. He uses a wide celluloid mud guard and 
has his pedals covered with leather. All of the bright 
work is covered with vaseline. It is a great mistake 
for riders to put up their wheels at the beginning of 
winter. With proper arrangements, there should be 
no difficulty in riding at any time when snow and slush 
do not prevent. 

In the June Bulletin of the Society of Civil Engineers 
of France an exhaustive account is given of some tests 
made to determine the efficiency of pneumatic tires 
contributing to the ease and comfort of a vehicle. 
With the usual French thoroughness, it describes the 
earliest pneumatic tires, and reprints descriptions _ of 
them published in 1846. The experiments were made 
with the pneumatic tire and the ordinary wheel, 
and there were five series in all. The first was made 
on three days, when the ground was covered with two 
inches of snow, when the same was melting, and when 
the ground was muddy. The results obtained showed 
that with the empty carriage moving at a walk through 
the snow the draught was 35 '9 pounds with the iron 
wheel, and but 25 '2 pounds with the pneumatic tire. 
At a trot, with a load of 660 pounds, the pull was 68'6 
pounds and 39 '5 pounds respectively. In the mud, 
under the same condition of load and speed, the pulls 
were 35'2 and 50 '7 pounds for the iron wheel, and 23 '1  
and 31 '2 pounds for the pneumatic tire. The other 
tests consisted of pulls of varying . speeds over mac­
adam, paved, and ordinary roads, and in every instance 
the pneumatic tire showed a saving in pulling power 
of from 30 to nearly 50 per cent. As to comfort, the 
well known silence of the pneumatic tire is enlarged 
upon ; also careful measurements were made to show 
the difference in the vibrations caused by the two 
types of tires, and in this the advantages of the pneu­
matic tire were clearly shown. Its springy action is 
demonstrated by the fact that when it is made to pass 
over three obstacles t here is a wavy motion given to 
the diagram, and that if two of the three are removed, 
the same wavy effect remains. Hence the elasticity of 
the pneumatic tire is proved by the rhythmic vibra­
tions that it produces. But the main feature of interest 
in the matter lies in the fact that the actual amount of 
power required to pull a carriage equipped with pneu­
matic tires is very much less than it is when ordinary 
wheels are used. 

.. . e . •  
A Beaver'. Dam Settle. Owner.hlp. 

A very interesting suit has just been decided in the 
Court of Common Pleas of Huntingdon County, says 
the Philadelphia Press. About two years ago a Clear­
field County surveyor, Thomas W. Moore, applied at 
the land office, in Harrisburg, for a warrant upon a 
tract of land in Carbon Township, that county, claim­
ing that the land was vacant. The warrant being 
issued, the Rockhill Iron and Coal Company discovered 
that the tract was one of their most valued pieces of 
coal land, worth $40,000. They filed a caveat protest­
ing against Moore's claim. 

Upon trial of the case, Moore claimed that the land 
called for in the old warrant of 1786, on which the com­
pany based its title, was not on the tract -in dispute, 
but somewhere else in the township. 

The line trees having nearly all disappeared, the 
company would have had some trouble establishing its 
title had it not been that its old warrant of 1786 called 
for a beaver dam in Great Trough Creek and that the 
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company had taken the precaution to send Prof. Wil­
cox, of Philadelphia, an expert on beavers and their 
habits, and two surveyors, down to search for the old 
dam. The professor and his assistants dug down into 
the bottom of the stream at the point where legend 
fixed its location. After taking out a couple of feet of 
wash and gravel, which had accumulated in the bed of 
the creek within the last century, they found the old 
dam made by the beavers during or prior to the revo­
lutionary war. The cribbing stICks. of the dam were 
found buried side by side in regular order, and the 
marks of the beavers' teeth were visible in the wood. 
These relics from the beaver dam, with Prof. Wilcox's 
testimony, turned the tide in favor of the Rockhill 
Company, and the jury had little trouble in agreeing 
upon a verdict in its favor. 

• · e  • •  
AN IMPROVED HARROW. 

The illustration represents a harrow whose wheels 
may be readily raised and lowered within the line of 
the teeth of the harrow, the teeth in operation enter­
ing the ground only as far as desired, or being raised 
entirely from the ground when an obstruction is met 
with, or where the harrow is to be moved from one 
place to another. The improvement has been patented 
by Herman W. Ferling and Emil Heim, of Little Rock, 
Ark. Fig. 1 is a longitudinal section of the harrow, 
showing the teeth elevated, and Fig. 2 represents it in 
perspective, with the wheels elevated. Journaled in 
the side bars near the front of the harrow is a crank 
axle on which is the forward single wheel, the two rear 
wheels being on a second crank axle journaled near the 
rear of the harrow frame, and both axles, in the portions 
between their arms, are pivotally connected by links 
or rods with a parallel link or rod extending from front 
to rear of the harrow. The forward pivotal rod is also 
connected by a link with a forward cross bar, and the 
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!ERLING AND HElM'S HARROW. 

rear rod is pivotally connected with a lever movable in 
an arched, looplike guide, the lever being adjusted in 
any desired position by pll.ssing a pin through openings 
in the guide and registering openings in the lever. The 
depth to which the teeth are to be permitted to enter 
the ground is regulated by the adjustment of the lever, 
by which the crank portior.': of the axles are simulta­
neously raised or lowered. The harrow may be used 
with particular advantage on planted ground, as it 
can be adjusted to skim the crust and not injure the 
seed. 

• • • •  
' .. he Afternoon Nap. 

The frequency with which medical men are asked 
whether it is harmful to indulge in the " a&rnoon 
nap " is not. perhaps, surprising, for several rell,j!ons. 
Most persons have had experience of the sedu�ive 
charms of the somnolence which has followed the CON.­
fortable ingestion of a midday or evening meal. The 
meal finished, the diner arranges himself comfortably 
in an armchair ; it may be he lights a pipe or cigar . 
takes up a newspaper, and prepares to make the most 
of the restful conditions of his mind and body. But 
nature soon begins to assert her sway. In time, the 
eyelids close, the head begins to nod, the newspaper 
falls from the hands, the pipe, no longer supported in 
the mouth, falls to the floor, and the symptoms of a 
nap are complete. Whether the' " winks " be forty or 
one hundred in number, the result is the same-a short, 
sound sleep. Then comes the question-Is it harmful 
thus to fall asleep after a meal ? By no means ; for the 
very obvious reason that the process is merely a physio­
logical one, and as such, when it occurs, is quite nat.u­
ral. When digestion is in progress, nature has arranged 
that all the available blood in the body shall be col­
lected in and about the digestive organs. , Conse­
quently, the blood supply to the brain falls to a low 
ebb, and thus sleep is easily induced. On the other 
hand, of course, physiologically, it is wrong for brain 
work to be attempted immediately after a solid meal.­
Medical Press. 

Science Note •• 
There will be a national exposition held at Turin in 

1898. 
At the LeydEo'n International Zoological Congress, 

held last year, it was decided that the next meeting ot 
the kind should take place in England, in September, 
1898, and that Sir William Flower, director of the 
British Museum (natural history), should be its presi­
dent. We now learn that it has been determined that 
the 1898 congress, the fourth of the series, shall meet at 
Cambridge under the auspices of the university, simul­
taneously with the International Physiological Con­
gress, which has arranged to go there in that year. 

M. Maurice Versepuy, the African explorer, is on his 
way back to France, having successfully accomplished 
a journey across Equatorial Africa. M. Versepuy set 
out from Zanzibar on July 3, 1895, accompanied by 
M. De Saint Romon and M. Spock, with a caravan of 
one hundred and fifty-one Ascaris. The chief land­
marks of his journey to the Upper Congo were Kili­
manjaro, Mount Kenia, Boringo. Mengo, and U ganda. 
The expedition on several occasions met with resist­
ance from the natives. This is thEo' seventeenth time 
Africa has been crossed in modern times. 

Sparrows are possessed of queer traits, and are in the 
habit of building nests iR strange places. One would 
scarcely believe that a sparrow would build a nest upon 
the gear underneath a railroad car that traveled many 
miles in a day, yet such a case was noted by the press 
not long ago. A newspaper reporter, not long ago, was 
standing upon a canal bridge, and saw attached to the 
rail running along the deck over the rudder a sparrow's 
nest. Almost every electric light contains a sparrow's 
nest, tucked away in the top of the shade and pro­
tected from the glare of the ligllt by the framework of 
the lamp. The electric light tenders, who change the 
carbon points every morning, expect to find the nests, 
and never disturb them, and the sparrows seem not to 
mind the men at work. 

Some six years ago M. Vallot erected on Mont Blanc, 
1,400 feet from the summit, or 14, 381 feet above sea 
level, the highest meteorological observatory in Europe. 
Having made twenty-one or more ascents of the moun­
tain, and obtained observations during three successive 
summers, he now generously offers the use, not only of 
laboratory and instruments, but of kitchen and salon, 
to meteorologists of any nation who care to pursue 
their investigations amid such exalted surroundings. 
Intending visitors are advised to provide themselves 
with a somewhat substantial smelling bottle in the 
form of a steel tube filled with compressed oxygen, the 
approved remedy for mountain sickness being to inhale 
a few quarts of this enlivening element. Four French­
men, three Swiss, a German, an Italian, and an Ameri­
can have already availed themselves of M. Vallot's invi­
tation, which is presumably for the summer months. 

An interesting scientific experiment was made recent­
ly in Paris with the aid of a balloon which was sent up 
from Villette at half past ten, says the Westminster 
Gazette. The object of the experiment was to collect a 
quantity of the atmosphere at a very great altitude for 
purposes of analysis. The balloon was, therefore, sent 
up alone with the necessary instruments attached to 
it. These consisted of an entirely new kind of reser­
voir, capable of holding six liters of air. To this was 
attached a spiral arrangement terminating in a tap 
hermetically sealed, but so arranged with a clockwork 
apparatus that it would open just one hour after the 
ascent and close again one minute later. A good deal 
of ingenuity had been displayed in this invention. In 
order to preserve the reservoir from the intense cold of 
the upper regions, it was surrounded by a bath of soda 
water, which was expected to keep the apparatus at an 
even temperature. In addition, the balloon also car� 
ried two baro-thermographs for registration purposes 
at high altitudes. Attached to the balloon are instruc­
tions to those who may find it, so that it may be care­
fully wrapped up and forwarded to Paris forth\yith. 

Lamentations are arising from the Jardin des Plantes, 
Paris, and if they are not heeded, the decline and fall 
of the Zoological Gardens of Paris will soon become a 
matter of history. Valuable trees are dead or are 
dying from lack of attention. The monkey houses are 
in a bad way ; the cages kept for the wild beasts which 
happen still to be in the land of the living leave much 
to be desired, from the point of view both of comfort 
and security ; and the animals generally are through­
out the twelve months strict observers of a sort of 
Lenten diet. Five years ago the last survivor of the 
rhinoceros species went over to the majority, and the 
poor beast's place has not since been filled. Lately 
there was a scare because the solitarY hippopotamus, 
aged forty-one, betrayed symptoms of a break-up. The 
prospect of the gardens being left without a single 
representative of that kind of animal proved too much 
for the worthy director, M. Milne Edwards, who, with 
great difficulty, contrived to scrape together 10,000 
francs, with which he purchased a juvenile member of 
the tribe, which is now on its road to the metropolis. 
Lack of funds, it scarcely need be added, is at the 
bottom of this melancholy collapse. The allowance 
granted by the government has been cut down, and 
there is every likelihood of its being further curtailed. 
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� orrespon[)ence . 

" The L Il I'gest Sil i p  In til e World." 

To the Editor of the SCIENTIFIC AMERICAN :  
In your issue of August 15 last, under the caption of 

.. The Largest Ship in the W orId," you credit the ves­
sel now building at the Vulcan shipyard, in Bredon, 
near Stettin, Germany, to the Hamburg-American 
line, whereas this steamer is being built for the North 
German Lloyd Steamship Company, of Bremen, Ger­
many, for their service between Bremen, Southampton 
and New York. 

In the interest of accuracy we would ask you to make 
the necessary correction in your next issue, and are, 
dear sir, yours very truly, OELRICHS & COMPANY. 

New York City. 
. . ' .  

The questi o n  of Stone ('arvi ng-. 

To the Editor of the SCIENTIFIC AMERICAN : 
Under the heading of ,. Correspondence, " in your 

issue of September 12, appeared an article entitled 
. . Stone Carving : Where S hould it be Done ? "  in which 
the writer presented clear and forcible reasons for be­
lieving that carving should not be executed on the 
bal l ker, but on the stone after it is in place. Granting 
that the effect, considered from an artistic standpoint 
alone, is likely to be superior when the work is done on 
the placed stone, there are, nevertheless, it seems to me, 
good and sufficient reasons why carving at the quarry 
is to be preferred, especially if the finished design is to 
be subjected to the action of frost and rain. These 
reasons I shall now explain. 

It is a well known fact that all stones are capable of 
absorbing considerable quantities of water. This is 
well shown in the following list, which indicates the 
percentage of water which may, under favorahle cir­
cumstances, be absorbed by some of the common rocks 
of this country : 

Granite . . . . . . . . . • • .  Beaver Bay, Minn. . . . .  • • • • • • • •  0'71 per cent. 
Marble . . . . . . . . . . . . .  Dorset, Vt.. . . . .  . . . . . . . . . . . . . . . . 0'59 " 
Gypsum . . . . . . . . . . . England . . . . . . . . . . . . . . . . . . . . . . .  1'00 
Limestone . . . . . . . . . .  Harrison County, Ind. . . . . . . . . . .  S070 " 
Sandstone . . . .  . . . .  .J ordan, Minn . . . . . . . . . . . . . . ... , 12'150 

These figures indicate, as stated above, the amounts 
of water the rocks are capable of absorbing, but in 
nature, unless the rock is quarried from below the per­
manent water level, the amounts will be somewhat 
less. The water contained in the rock as it exists in 
the quarry (quarry water) usually, if not always, con­
tains more or less mineral matter in solution. Now, if 
the quarried block is exposed to the atmosphere for 
any length of time, evaporation will take place on the 
exterior, the water from the interior will be drawn by 
capillarity to the surface and likewise evaporated, 
leaving the mineral matter which it contained as an 
extremely thin deposit which serves to bind together 
more firmly the superficial grains or crystals, the whole 
forming a surface more impervious to moisture and 
otherwise better able to withstand the action of the 
elements. 

This crust, being once formed by the evaporation of 
the water, cannot, if destroyed, ever be reformed, and, 
therefore, if durability in a carving is desired, the work 
should be done at the quarry while the quarry water is 
still present. The crust would then form over the new 
surface, rendering it thereby much more durable. 

If freshly quarried stone could be placed in its final 
position in a strncture at once, and the carving done 
immediately, the objections mentioned would of course 
have no weight. Usually, however, months elapse be­
tween the tIme of quarrying and the placing of the 
stone, giving ample time for the formation of a crust. 
If the carving is now executed, the crust is destroyed 
and the prospect of the durability of the design greatly 
lessened. M. L. FULLER. 

Brockton, Mass. 

"'la e Dangers of ('ycllng. 

Cycling, which was yesterday the fad of the few, is to­
day the pastime of the many ; it has brought wealth to 
the wayside town and village, has given a new industry 
to the country, and, by takipg the place of more expen­
sive forms of locomotion, haS facilitated in various ways 
the carrying on of trade. But, unfortunately, this pro­
gress which has taken place well within a quarter of a 
century has been attended with the sacrifice of many 
lives and with numberless casualties, many of which 
have been very severe. With the advent of the motor 
cycle it is more than probable that the number of casu­
alties from cycling will increase, in which case legisla­
tion will be called for. We should, however, be sorry 
to see so popular a pastime as cycling trammeled by 
legislati ve rules, and hope that the good sense of cyclists 
will prevent anything of the kind, if the dangers are 
pointed out and the remedies which they can themselves 
apply are suggested. 

It is a noteworthy fact that in nearly every case 
where an accident has occurred, the cyclist has been 
riding for pleasure, and it is still further noteworthy 
that by far the larger percentage of accidents are 
attributable to recklessness or want of knowledge and 
skill in manipulating the machine. A prolific source of 
accident and one which seems to present an ever-recur­
ring S0Urce of temptation W IImny cyclists is to see how 
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speedily they can sacrifice their live8 in hilly ground. 
The moment the brow of a hill is reached the reckless 
cyclist seems impelled to take his feet from the pedals 
and to allow the machine to descend with all thp rapid­
ity which weight, gravity, and the gathering force give 
it. To the novice this is especially attractive, inasmuch 
as it gives him an opportunity of resting his tired mus­
cles. Provided the rider has a straight and clear road, 
it is j ust possible that no accident lllay occur, but the 
story of casua,lties from this cause is invariably the 
same ; the cyclist loses control over his machine and 
collides with some object, be it cart, hedge, or wall, 
with the resulting effect of death or severe injury. A 
good brake affixed to the back wheel of the machine 
would have the effect of considerably reducing the num­
ber of accidents from this cause ; but, unfortunately, 
there is an idea that the addition of a brake adds an 
inconvenient weight to the machine. It is true that 
there is still room for improvement in the matter of 
brakes, but there is a pneumatic contrivance on the 
market whicli is both safe and effective. It being attach­
ed to the back wheel and being very light, the excuse 
of inconvenient weight cannot be urged. Another fre­
quent (',8,use of accident is the practice of " scorching. " 
For the benefit of the uninitiated, we may define the 
term as an impulse overruling the cyclist's reason, com­
pelling him to overtake any and every moving object 
which may be in front of him. It is somewhat analo­
gous to the schoolboy's love of overtaking those walk­
ing before him, and it shows similar lack of mental con­
trol. O blivious of everything but the one object of 
overtaking that which is immediately in front of him, 
he rushes madly on, and, if fortunate enough to escape 
injury to himself, is only too likely to cause serious 
harm, if not death, to the pedestrian who may be 
unfortunate enough to be in his way. The ambition 
for record breaking and the desire for making a " cen­
tury run "-i. e. , the covering of a hundred miles in 
one day-are greatly responsible for the practice of 
" scorching, " and they should be strongly denounced 
by any medical man who has an opportunity of advis­
ing in the matter. These two cames of accident, which 
we are sorry to say cannot be attributed to the male 
sex alone, occur for the most part outside large towns, 
where reckless riding can be indulged in with some 
amount of impunity as far as the law is concerned. 
When we consider the accidents which occur in the 
busy towns, we have to chronicle carelessness, incom­
petence, and a lamentable want of knowledge as to the 
rules of the road. Quite a number of these accidents 
occur to women, many of whom are physically unfit to 
cope with the crowded traffic. Wedged in between a 
number of vehicles, and lacking the necessary nerve 
to extricate themselves, they waver, and either run 
into a horse and cause it to plunge or themselves fall 
beneath the wheels of a vehicle. The accidents which 
occur to the male sex may sometimes be attributable to 
the same cause, but more frequently they are the re­
sult of a reckless disregard of danger and a desire to 
pass by the vehicle in front. This causes the horse to 
shy and perhaps to upset the cyclist. Riding too close 
behind a vehicle is another cause of accident. The 
cart, or whatever it may be, suddenly pulls up, the 
cyclist rushes into it and is thrown, and another 
vehicle passes over him. Want of knowledge or willful 
disregard of the rules of the road, too, has been the 
cause of several deaths and severe injuries. It is not, 
however, always the fault of the cyclist that accidents 
happen in our crowded thoroughfares. The intoler­
ance of cabmen, the reckless driving of butchers' traps 
and milk carts and light vans carrying provisions are 
too well known to need comment. Cabmen, too, often 
delight in causing as much inconvenience and annoy­
ance to cyclists as they possibly can do, and we have 
been witness of a cabman deliberately crossing to the 
.rong side of the road in front of a cyclist for no other 
purpose than the wanton one of causing the latter to 
dismount. Drivers of light private vehicles again fre­
quently show the utmost contempt for the cyclist, 
whom they seem to think has no right whatever to the 
use of the road. This feeling on the part of drivers 
often shows its';)lf against pedestrians, and it cannot be 
too frequently pointed out that . the road is not the 
exclusive property of the drivers of horses and carts. 
Faulty machines are a source of accident which 
manufacturers should be made responsible for. Sev­
eral accidents have occurred lately from this cause, 
and we greatly fear that the increasing demand on 
the part of the public for machines will not tend 
to lessen this cause unless manufacturers are made 
liable. Two serious sources of danger are the use of 
the crowded roads by learners and the hiring out of 
machines to novices. A busy road would seem to be 
the last place a sensible person would select for learn­
ing to ride a bicycle, yet three deaths have taken place 
from this cause within the past few weeks. The hir­
ing out of bicycles to children and roughs bent on what 
they call a .. spree " should be checked. by law. It 
should be quite possible to license those who let out 
cycles for hire, and such persons should be made re­
sponsible if an accident occurs through the Jetting out 
of a machine to an incompetent person. 

The cases which we have mentioned are not hypo-

1lh8tiea.l, but have been drawn from a list of recent acci­
d(mts, and we have instanced them with the object of 
showing that the accidents connected with cycling are 
for the most part preventable. Our contemporaries 
who are devoted to the interests of " wheeling " have, 
we know, already done �ood service in this respect, but 
we venture to assert that if they would impress even 
more strenuously upon the cycling public the import­
ance of strictly attending to some such simple rules as 
the following, much good would ensue. These rules are 
not intended to be exhaustive nor are they for the ex­
pert cyclist, although even the experienced rider should 
not ignore them. 

Thoroughly examine your machine before starting on 
a journey. 

Do not ride without a brake, which should be attach-
ed to the back wheel, if possible . 

Beware of tram lines, especially when they are wet. 
A void turning sharply on a wet or " greasy " road. 
Pass horses at a slow speed. 
Never take the feet off the pedals when riding down 

hills. 
Do not ride with the hands off the handles, especially 

in crowded thoroughfares. 
Ride carefully when passing side streets or the carriage 

entrance to houses. 
Before attempting to pass another vehicle, ring the 

bell when at least twenty yards distant. This will 
give the rider time to see what the intentions of the 
driver of the vehicle in front are, and will enable the 
cyclist to take' precautionary measures in time, should 
such be necessary. 

When riding in parties, vehicles should be passed in 
single file. 

Warning by the bell should be given in as gentle a 
manner as possible. The sudden ringing of a loud gong 
is apt to cause a pedestrian to lose his presence of mind 
and run into the very danger it was the intention of 
the cyclist he should avoid. 

When riding behind vehicles in a crowded thorough­
fare, be prepared to dismount at a moment's notice if 
necessary. 

Keep on the proper side of the road. * 
Ladies should not attempt to ride in the public tho­

roughfares until they have absolute control over and 
confidence in their machines. They should keep as near 
as possible to the curb and ritle slowly. 

Those who wear a skirt should see that it is not too 
long. It should be lined in front with some glazed ma · 
terial in order to prevent friction, and all loose drapery 
which is likely to be caught by the wind and perhaps 
caught in the machine should be avoided. 

In addition, we would suggest that persons who let 
out cycles for hire should be under the control of the 
police. It should be a punishable offense to let out 
machines not in proper order and no child or other in­
competent person should be allowed to hire a machine· 

It should be possible for the police to prevent novices 
learning to ride in the public thoroughfares. 

Railway companies should issue cheap tickets for 
cyclists and their machines in order that riders might 
be enabled to commence their journey as far as possible 
away from crowded thoroughfares.-The Lancet. 

• · e ·  • 
Diet as a !f[o ral A.gent. 

A food experiment is being tried at the Elmira Re­
formatory, in New York State. All civilized nations 
hold out some inducements to the criminals in confine­
ment to sooner secure their release from legal restraint. 
A certain amount of time is always taken off for good 
behavior. The criminal has often been exhorted to 
this end by father, mother, sister, brother and by 
others who had his interest at heart. His manhood, . 
his future, his ambition and his hope of quick release 
from confinement have been appealed to and in many 
cases in vain. Now it is to the man's stomach that the 
appeal is to be made. 

The proposed experiment contemplates, says the 
Medical Review, a somewhat enlarged scale of dietary 
privileges, increasing from grade to grade, from the low­
est to the highest, so that within due and proper limit 
of indulgence of the appetite by prisoners in a prison re­
formatory for crime they can out of their own accumu­
lations have the privilege to select meals at their 
pleasure, provided always that they keep their ex­
penditure within the limits of the reformatory. The 
prisoners, under the wage earning system of the re­
formatory, as it is at present, must earn their living 
and keep a credit balance to their accounts, respective­
ly, in order to progress toward their release by parole. 
A prisoner, to maintain a credit balance must needs 
restram, regulate and exert himself in a manner which 
accomplishes and shows his improvement ; but hither· 
to the diet rate has been inflexible. It is believed that 
if more latitude is allowed and the prisoner has a 
chance of tickling his palate occasionally with mince 
pie, a juicy roast or other homelike dainties, he will be 
more likely to make an extra effort to reform. In other 
words, if he has an inviting menu to choose from for 
breakfast, dinner and supper, he will get up and be a 
man. 

• Tbi. rule must be applied with Intelligence. There are CIUIeII when a 
deviation from the strict rnIe wil l prevent an aecldent. 
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A VELOCIPEDE AMBULANCE. 

The greatest novelty in the bicycle exhibit at the 
Berlin Trade Exhibition is a velocipede ambulance, 
patented in the United States, December last, by the 
inventor, Dr. Honig, of Berlin, Prussia. The invention 
is already in use at the Royal C hariM Hospital, Berlin, 
and is pronounced by those capable to judge of its 
merits to work admirably and smoothly. 

By the use of this velocipede ambulance, all the 
many disadvantages arising from the use of horses are 
obviated, the transportation of the patient is accom­
plished with more ease and com-
fort, all jolting is avoided and 

Ititutifit  �tutritatl. 
The cultivation o f  bananas, although it has in the 

last ten years assumed gigantic proportions, may still 
be said to be in its infancy. Almost every part of the 
plant can be used for some useful purpose ; the stalk 
fOrIns an excellent material for the manufacture of 
paper, or the fiber might be extracted ; the peel of the 
fruit will make excellent indelible ink ; the grl'en fruit 
dried can be converted into wholesome flour. 

One acre of land planted in bananas, if properlY' 
cared for as it ought to be, is capable of yielding an 
enormous crop, and by having ten acres to attend to, 

[OCTOBER 10, 1 896. 
E01t1 aod'" Great llI u  .. eum. 

.A blue book is j ust published containing an account 
of the income and expenditure of the British Museum 
(special trUst funds) for the year ended March 31, 1896, 
and a return of the number of persons admitted to 
visit the museum and the Natural History Museum in 
each year from 1890 to 1895, together with a statement 
of the progress made in the arrangement, a description 
of the collections, and an account of the objects added 
in 1895. The purchase from the Duke of Bedford of 
the houses and gardens immediately contiguous to the 

museum for the sum of £200,000, 
granted by Parliament, has been 
completed. The total number 
of visitors to the museum in the 
year 1895 was 542,42il, a falling 
off of more than 36,000 from that 
of 1894, which, however, was 
unusually high. The total num­
ber of visitors to the reading 
room during the year was 194, -
924, being 8,000 fewer than that 
of 1894. The daily average was 
643. The number of volumes 
supplied to readers was 1 ,405, 866, 
as a g a i n s t  1, 470, 191 in 1894. 
There was generally a reduction 
in the numbers of visits of stu­
dents to the several depart­
ments, as will be seen by com­
paring the total number, 232,484, 
with the 264,864 of the previous 
year. Indeed, the number for 
1895 is smalll'r than that of any 
year since 1890. N l'xt to the 
reading room in popularity come 
the newspaper room and the de-

much trouble and e x  p e n  s e 
spared. Where� it is often dif­
ficult to obtain stabling for the 
horse ambulance, this vehicle 
can be easily housed in private 
buildings. The arrangeml'nt of 
this new velocipede is very sim­
ple. The litter, which can be 
easily raised, is provided with a 
canvas covering, a d j u s t a b  I e 
head rest and mattress, and can, 
in severe cases, serve as a bed ; 
it rests on strong springs sup­
ported by bearings, running on 
five wheels, provided with pneu­
matic rubber tires, of which the 
four rear ones support the body 
of the ambulance, the front one 
serving as a guiding wheel. The 
vehicle is propelled by two per­
sons, the one sitting in front 
aeting as driver, the one behind 
keeping his eye through the 
rear window on the patient 
within. Two side w i n  d o w  s 
admit light to the interior, which 
at night is lighted by electricity, 
fed by an accumulator. The 

F ........ _ ",efJ', I¥U'tment of manuscripts. The 
���ii;;gs.-=����� __ �=="-_..,;;;.,,,--,"'=.._"::::'-=_-""':�,",-_�--I number of visitors to the collec-

vehicle is well ventilated by an 
arrangement in the top of the canvas covering. A box 
underneath serves to hold medicines, bandages and 
instruments. The litter is so arranged, at a 'convenient 
height from the ground, as to admit of operations being 
performed upon it. The slight weight of the ambu­
lance admits of a high rate of speed, Taken all in all, 
this velocipede ambulance is worthy of a Yankee's 
brain, and ought to come into general use and favor in 
our hOl'lpitals and become an indispensable accessory at 
all sanitary, police and fire department stations. The 
ambulance can be widened so as to accommodate two 
litters, thus making it a useful adjunct for army 
purposes. 

Some Fact. A bo u t  Banaoa •• 
It is hardly necessary to state that well matured 

bananas that have not begun to decay are a very whole­
some and nutritious food. No more than that the big­
gest apples or pears always are the best, are the biggest 
bananas the finest flavored ; on 
the contrary, the larger they are 
the more mealy they taste. 

It is with bananas, as with 
other fruit, that poor soil, pro­
ducing small fruit, generally com­
pensates in the quality of these 
for what the bunches lack in 
size, and yet these latter are left 
to rot in the plantations because 
they are less salable, while only 
the larger bunches of inferior 
flavor are exported. 

To attain its best condition, 
the bunches should be cut what 
is called two-quarters and a half 
ripe, when the fruit is full of 
juice-that evaporates if left to 
be three-quarters ripe. The 
hardening of the rind, after cut­
ting, if exposed to the sun and 
protected from wet, retains the 
JUIce. But if left to ripen on 
the tree, the Juice evaporates 
and the fruit has hardly an y 
taste at all. Again there is j ust 
as much variety in bananas as 
there is in other fruits, and sev­
eral kinds that on account of 
their small size are not exported, 
would undoubtedly find ready 
sale in the U nited States. To the man who buys a 
nickel's worth of bananas it ought to be immaterial 
whether they come off a six hands bunch or a ten 
har. -i'l. Your six hands bunches, containing' 288 fruit, 
are given at the same price as one nine hands with 108 
fruit, and during the nine months in the year when 
there is no sale for bunches below eight hands. In 
this point the planters lose, but the public in the 
United States does not gain, as the people generally 
hardly know what good bananas are, or the cOlllmmp­
tion would blol 1Il0ubled. 

VELOCIPEDE AMBULANCE-READY TO START. 

an industrious man could make a good living, even if 
he only worked one hour a day. The fruit of a single 
tree sometimes weighs 70 to 80 pounds ; or ten trees 
average 30 to 40 pounds. According to Humboldt's 
estimate, 10,000 square feet, which will yield only 462 
pounds of potatoes or 38 pounds of wheat, will produce 
4,000 pounds of bananas, and in a shorter period of 
time ! The fruit, however, when ripe, consists of 74 per 
cent of water ; of the remaining 26 parts, 20 are sugar 
and 2 gluten or flesh-forming food. Hence, like rice, 
though exceedingly nutritious, it requires the addition 
of some more nitrogenous material. 

Green bananas, boiled tender, if given to the hens 
cut up, will make them lay more eggs than ' any other 
food. 

Yet, in spite of all this, the banana planters at pre­
sent are hardly making a living, on account of the dis­
crimination of the railroads against the small bunches, 
by charging the same rate on single small bunches as 

VELOCIPEDE AMBULANCE-PATIENT RECEIVED. 

on big ones, instead of .·ating them by wl'ight. Dried 
bananas, or banana figs, as they are called. are now 
in the market, and will undoubtedly soon be a great 
article of trade as soon as found by the schoolboy. 
They are sweet, wholesome and nourishing. - The 
Sanitarian, 

THE splendid botanic,al garden at Buitenzorg, Java, 
has the finest collection of palms in the world. There 
are three hundred determined species, besides about 
onlol hUllfilred which appear distinct, 

tions in the British Museum 
(natural history) in 1895 was 
446,737, a larger number than in 

any year since 1890. Of the general progress made at 
the museum, Bloomsbury, during the year it may be 
mentioned that the collections of antiques, ornaments 
in gold and silver, and engraved gems have been rear­
ranged in the new gold ornament room, which has been 
thrown open to the public ; a more scientific arrange­
Illent of the sculptures from the site of the Temple of 
Diana at Ephesus has been taken in hand, and the ex­
cavations commenced in Cyprus in 1893 have been con­
tinued on the ancient site of Curium. 

Two purchases of more than ordinary interest were 
made from funds specially voted by Parliament. The 
correspondence and papers of Lord Nelson, which were 
in the possession of Lord Bridport, were secured for 
£3,000, and the very choice cabinet of drawings by old 
masters and of early Italian and German engravings 
forml'd by the late Mr. John Malcolm, of Poltalloch, 
passed into the hands of the trustees for £25,000. 

The additions to the reading room consist of 34,337 
volumes and pamphlets, 70,394 
parts of volumes, besides maps 
and pieces of music while the 
number of newspapers publish-· 

ed in the Unit2d Kingdom and 
received under the copyright 
act during the past year has 
been 3,098, comprising 205,646 
single numbers. 

The most remarkable acqui­
sition made during the year was 
that of 1,014, editions and trans­
lations of the " Imitation of 
Christ. " 

••• 
Electricity in Mi neral Wate r .. , 
a n d  It .. 'I'h erapeutlc I n fl u e nce. 

It has very generally bl'en 
claimed that artificial mineral 
waters are far les!! efficacious than 
are the natural waters them­
selves, and it is known that 
many watering places produce 
effects upon patients submitted 
to the regimen there preSCrIbed 
which cannot be explained upon 
the basis simply of the chemical 
composition of the water. Sev­
eral learned authorities have as-
cribed this to the negative elec­
tricity with which the watl'r is 

charged. Zinno ( Bol letino Chim. Farm. ) attri butes the 
unexplained t herapeutic activity of these waters to elec­
tricity, but bel ieves that the electricity is generated to 
a certain extent by chemical changes which occur in 
the constituents of the water. The electrical energy 
contained in the waters, as indicated in the gah-ano­
meter, disappears more rapidly where the water is con­
tained in closed vessels than when left open. It some­
times disappears within a few hours, and sometimes not 
until within several days after the water has been taken 
from thlol Iolarth. 
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THE LOFTY BUILDINGS. OF NEW 
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J tieutifit !mtritau. 
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A � O Ye SEVEN ,5 rCRIES IN HE'''H r. 

land values ; while this, in turn, is 
mainly due to the concentration of 
vast commercial interests within a re­
stricted area. At the same time it is 
certain that, in regard to the relation 
of land values to the height of build­
ings, the effect has, in some measure, 
become the cause. The system of 
steel construction, which has quadru­
pled the size of building which it was 
formerly possible to erect upon a given 
area, has assisted to raise the value of 
land to its present high figure, and 
give it a value which it would not 
otherwise possess. 

(Continued from first page.) 
center of business in any of the great 
cities of the world which is so shut 
in by the natural conditions of the 
site upon which it is built as the 
southern end of New York City, 
lying between the City Hall Park and 
the Battery. This was the original 
city ; and the location within it of the 
Custom House and the City Hall, and 
the Treasury, with its inevitable con­
centration of banks, brokers' offices 
and insurance houses, has enabled this 
locality to maintain its standing to 
this day as the most important com­
mercial center of the whole city. In 
comparison with the magnitude of the 
interests which are represented within 
its borders, its area is exceedingly 
small, even if we include the belt of 
artificial ground above mentioned; and 
as a consequence there has been an 
appreciation in the value of land for 
.. h1ch no parallel can be found in any 
city of the world. The greatest in­
crease, as was to have been expected, 
has taken place upon property which 
fronts upon Broadway or that lies 
within the banking district in the 
neighborhood of Wall, Pine, and Nas­
sau Streets and Park Row. As in­
stances of this it may be mentioned 
tftat the lot upon which the Manhat­
tan Life Insurance building stands was 
purchased for $157.02 per square foot ; 
that No. 141 Broadway cost $181.12 
per square foot ; and that before they 
could even dig the foundations for the 
Surety building the syndicate had to 
pay for the site at the rate of from 
$176 to $282 per square foot. Now it 
is a matter of very simple arithmetic 
to prove that at the ordinary rate 
of office rentals it would require in 

DIAGRAM SHOWING THE AREA, NUMBER, AND HEIGHT OF TALL 
BUILDINGS IN LOWER NEW YOBK. 

The accompanying diagram has been 
prepared with the object of showing 
the extent of what might be called 
the vertical growth of the lower city 
during the past few years. It covers 
all that part of New York bounded by 
Duane Street and the Battery and the 
East and Hudson Rivers, and it in­
cludes all the structures built or build­
ing which are above seven stories in 
height. The areas at the various levels 
are estimated upon the basis of the lot 
dimensions; and it is to be under­
stood that no deductions have been 
made for court areas. Where the up­
per stories do not cover the whole 
building, as in the case of those build­
ings possessing towers, the area is cal­
culated accordingly. The height of a 
building in stories is estimated by the 
number of bona fide office floors, even 
if they are included in a tower above 
the main body of the building. Thus 
the new building in course of erection 
on Park Row is put down as twenty­
nine stories in height ; since the 
twenty-eighth and twenty-ninth stories 
in the two towers are contained with­
in masonry walls, and are commodious 
rooms, measuring some 22 feet each 

the case of the Surety building the erection of a 
structure many stories in height to pay merely the 
interest on this enormous land value ; that above 
this building must be raised another lofty stretch 
of stories to pay the interest on another vast sum 
representing the cost of the building itself ; and that 
above this again must be other stories, whose rental 
shall go to pay for the operating expenses, such as 

lighting, heating, water supply, sanitation and repairs, 
not to mention insurance and taxes. Whatever further 
additions it may be possible to pile up above this level 
may be looked to for the future profits of the under­
taking. 

From these considerations it is evident that the rai­
son d'�tre of the lofty office building-at least in New 
York-is to be found in the enormous appreciation in 

way. 
The first two columns of the diagram show the 

number of buildings of any given number of stories 
in height. The shaded portion and the third col­
umn show the areas for all the buildings at any given 
story level, and ,the last column gives the total area 
above and including any given story level. Thus 
there are in the district in question fourteen twelve 
story buildings, the aggregate area of whose twelfth 

1'118 at. l'aw J;$WlWlljl; 011 tile "'!.Ii W. Ulll uili lillZwd. Build.in&. Height, 25 stories, 8111' feet. Bild's eye view of Trinity Churcll "UtI vicinity frolll Mauhattlm Life Building 
'ERE TALL BUILDING PROBLEM IN NEW YORK. 
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floors is 7 '36 acres. This added to the total area of all 
floors above the twelfth, in buildings over twelve 
stories high, gives 33 '38 acres as the total area above 
and including the twelfth story level. We thus arrive 
at a final estimate based on lot areas of 87'81 acres, as 
representing the total floor space added to the city in 
this district by carrying up these ninety-four build­
ings beyond the seventh story level. Their average 
height is 10'7 stories, and if we take 5 stories, which is 
the basis commonly used by real estate agents in New 
York City, as being the average height of the buildings 
which Wilre put up fifteen to twenty years ago, we 
find that the ninety-four buildings in question repre­
sent a clear gain of 5 '7  stories to the city, the capacity 
of the 19 '28 acres upon which they stand being thus 
more than doubled. To put it in another way, it may 
be said that there has been already an addition of 
nearly 20 acres of ground area to the city as the result 
of the modern system of construction. 

It may be remarked in passing that while the re­
markable building activity of the past three years has 
been due to the concentration of business, to the facili­
ties offered by the modern system of construction, and 
to the fear of legislation restricting the height of build­
ings, it is largely owing to the fact that capital has 
sought this form of investment, because of the uncer­
tainty affecting investments in such of the Western 
States as have enacted laws hostile to capital, or which 
have been dominated by the theories of the PopUlists. 

Of the scenes chosen for illustra­
tion, perhaps the most familiar will 
be that which includes the City 
Hall and the adjacent buildings, in 
which some of the leading daily 
journals make their homes. Re­
spectively to the right and left of 
the picture are the Times and the 
World buildings, which are good 
examples of the earlier lofty build­
ings of composite construction. The 
small building on the corner oppo­
site the World is the home of the 
New York Sun, and adjoining it is 
the Tribune building. At the time 
of its erection, twenty years ago, 
this was the architectural wonder 
of the day. 

The t h i c k n e s s  of the lower 
walls shows us that the limits of 
economical height for a structure 
of solid masonry had been reached 
in this building. To the rear of 
and dominating the Times building 
is the handsome new s t r u c t u r e  
known as the American Tract build­
ing. 

The main structure is twenty 
stories high, the top cornice being 
244 feet above the sidewalk. Above 
this is a block of three stories, which 
covers the western end of the build­
ing, the ceiling of the twenty-third 
story being 272 feet above the street 
level. The approximate weight of 
steel columns and girders in this 
structure is 2,800 tons. 

? 
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beams and a series of huge box girders, some of them 
8 feet deep, for distributing the pressure of the columns 
evenly to the brickwork. The largest of these girders 
weighs 55 tons. The approximate weight of steel in 
the building will be 9,000 tons ; the total dead and live 
load will be about 50,000 tons, distributed upon some 
4,000 piles. 

To those of our readers who may not have visited 
this city since the era of tall buildings has set in, the 
most impressive view of all will be that in which the 
spire of Trinity Church figures in the foreground. The 
photograph was taken from the top of the Manhattan 
Life Insurance building, at an elevation of over 300 
feet above the Broadway curb. Trinity Church spire, 
288 feet high, was for many a decade the tallest land­
mark in or around New York ; but now the visitor to 
the city can look down upon its cross from a point many 
feet above it. 

Although the tall building is serving · to multiply the 
number of business interests which can be accommodat­
ed within the area of the lower city, it is bringing with it 
many serious drawbacks which render its all around 
utility very doubtful. A startling evidence of this is 
seen in the dark shadow cast across Broad way and 
over the whole face of the five story building on the 
western side of the street by the twenty-one story 
Surety building, whose white wall can just be seen on 
the right side of the illustration. The smaller shadow 
is cast by the eight story building adjoining it. Broad-

[OCTOBER 1 0, 1 896. 
Improved Me&h od or Electro-Platl ne. 

According to the London Standard, an invention 
which promises to be of great importance to the electro­
plating trade has been brought out by Messrs. A. S. 
Smith & Sons, Walsall. Hitherto articles on which a 
deposit of metal is desired have had to be suspended in 
the electrolyte by means of wires, and after remaining 
in the solution for a stated time they have been taken 
out in a dull or unpolished condition, and subjected to 
another process for polishing or burnishing them. By 
this invention, it is claimed, wiring is done away with, 
and no .. moppers " (polishers) are required. What this 
means as a saving in the cost of plating any practical 
plater will understand. In addition to this, it is stated, 
three to Jour times the amount of work can be turned 
out in the same time as heretofore. 

The system, we understand, has been in operation in 
Messrs. Smith & Sons' workshop for the last seven or 
eight months. One important advantage is that no 
interference with the existing arrangements of vats, so­
lutions, or dynamos is involved. All that is required 
extra is shafting to be placed over the vats, for the pur­
pose of supplying motive power. The process is not 
suitable for the plating of such articles as teapots, 
trays, art work, and the like ; but as regards seventy­
five per cent of all platable articles, we are informeft, 
whether the deposition required is of nickel, copper, 
brass, tin, or zinc, a perfectly bright and lustrous sur­
face is given, with a thicker, more malleable, and more 

lasting deposit than heretofore by 
means of the apparatus in ques­
tion. 

The articles are placed in large 
quantities in a revolving hollow 
container-theoretically there is no 
limit to the quantity, but practically 
it may be found advisable not to 
have more than 90 or 100 pounds at 
a time-and this container is sus­
pended or supported within the 
electrolytic bath, and during the 
time the deposition is taking place 
is subjected to a rotary movement 
varying from fifteen to fifty revo­
lutions per minute. The container, 
which is mounted centrally upon a 
long insulated metal sleeve, is made 
of non-conducting material, and its 
walls are perforated in such a way 
as to allow the fluid to circulate 
freely through it, and to act upon 
the work contained therein. The 
sleeve, with the container carried 
by it, is fixed to a central metal rod 
or box, supported by metallic bear­
ing brackets clothed in wood or 
other suitable insulating material 
and fitted at equidistant points in 
its length with copper contact arms. 
These latter are mounted in such a 
manner as to always be in intimate 
contact with the articles placed in 
the container, acting as channels 
for the passage of the electric cur­
rent to the negative pole of the 
generator. 

Another of our views is taken 
from the west side of Broadway, 
opposite the Post Office, looking 
south. The unfinished structure at 
the corner of Broadway and Ann 

MAP SHOWING LOCATION OF TALL BUILDINGS IN LOWER NEW YORK. 

The anodes (or positive termi­
nals) are slung upon their support­
ing rods around the inside walls of 
the vat in the ordinary manner, 
or in rows to get more an04e 

Street is the St. Paul building, 25 stories in height. 
The foundations extend 31 feet below the street, and 
the coping will be 307 feet above the same level. The 
total combined dead and live load of the whole t uild­
ing will be 19, 859 tons, and this will be carried upon a 
lot whose area is only 5, 778 square feet. The founda­
tion consists of an unbroken layer of 12 inches of 
concrete, with footings of steel grillage. 

About a quarter of a mile further down Broadway is 
seen the towering mass of the Surety building, which 
from a base about 83 feet square towers up 312 feet 
above the street level. It is 21 stories high. The cais­
son foundations extend to the rock, 72 feet below street 
level, the whole structure from base to summit meas­
uring 384 feet. There are 3, 500 tons of steel in the su­
perstructure alone. 

The most notable building now in course of construc­
tion is being erected on Park Row. It will cover an 
area of nearly 1 5,000 square feet, and in no part will it 
be less than 25 stories in height. The front facing the 
Post Office building will be 27 stories in height, the top 
cornice being 336 feet above the street level. The two 
flanking towers will each contain two stories to be used 
as offices, the cornice of the towers being 355 feet above 
the street and the top of the lantern 386 feet above 
the same level. The foundations will extend 34 feet 
below street level, making the total height of the struc­
ture from top of piles to top of lantern 420 feet. The 
foundation will consist of piling capped with 10 inches 
of granite bedded in cement. Upon this will be 4 feet 
9 inches of brickwork, stepped up to a grauite cap­
ping. Upon this will be placed a grillage of steel I 

way, actually a fine thoroughfare, if it be flanked by 
many more of these giant walls of steel and stone, will 
ultimately become a narrow canyon from which sun­
light and air will be all but " quite shut out." 

.. . .  , . 

Electrical Hardening or Steel. 

A French technical journal announces a new inven­
tion in the field of electrical metallurgy, says the Elec­
trical Review. It is a process which will give an extra­
ordinary hardness to steel. It is reported that the in­
ventor, a Mr. Taux, has executed the following experi­
ments before a committee of engineers at Strasburg. A 
drill hardened by electricity pierced a shell twice as 
quick as a drill of the best steel hardened in the ordin­
ary way. The drill was closely examined afterward by 
means of a strong microscope and not the least injury 
could be discovered. An electrically hardened circular 
saw cut iron bars with surprising ease. With a cold 
chisel similarly treated a steel bar, one by one-half inch. 
was cut through and the operation was repeated five 
times on the same bar. Then a cast steel pl�te, one­
quarter inC'h thick, was cut with the chisel. the edge of 
which showed neither a fissure nor any other alteration 
afterward. An electrically hardened table knife cut 
iron wire of one- eighth inch diameter just as easy as 
cotton string. The process is said to consist in the 
hardening of the red hot steel objects in a conductive 
bath traversed by an electric current. If these tests 
should confirmed by further practical experiences, ·  the 
consequences would be of the �eatest importance for 
the manufacture of tools. 

surface, as the case may require, so that there is 
nothing in the interior of the container to interfere 
with the continued rolling movement of the articles 
placed therein. The electric current is sent through 
the solution and back to the generator by means of the 
articles being plated (the cathodes) through the con­
tact arms or their equivalents, and thence through the 
sleeve and the insulated rod or bar to the negative pole 
of the generator. Messrs. Smith do not claim for the 
invention that it does away with the processes prepara­
tory to ordinary plating. To get good results, the work 
has to be prepared at least as carefully as it used to be 
under the old system, and the more careful this prepa­
ration, the better are the results. 

. . . . .. 
PERSONS who have catarrh or who easily catch 

" catarrh cold " find immediate and permanent relief 
/)y snuffing a little lukewarm water into the nostrils 
every morning after rising, first cleansing them tho­
roughly by blowing the nos2. The water may be held 
in the palm of the hand and thus applied to the nos· 
trils. During an attack of cold in the head this method 
of treatment will be found very effective. A little salt 
added to the water is very good, and a drop of carbolio. 
acid is also recommended, but must be used cautiously. 

DR. CARL PETERS, the explorer, is said to have left 
Germany for good and to have left directions to have 
all his affairs there wound up, since the sentence of 
Herr Schroder, the East. African administrator, to fif­
teen years' imprisonment at hard labor for brutality to 
the natives. 
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Headad. e.. of Dlft"erent Kinds •• 

No more frequent ailment of a nervous character pre­
sents itself for treatment to the refractionist than 
cephalalgia or headache. The sufferers from this afllic­
tion are everywhere. Subjects of chronic headache 
have often inherited the tendency and are of a highly 
nervous temperament. They have tried all kinds of 
treatment, sometimes with partial relief, but never 
with permanent benefit, because the underlying cause 
of the trouble has not been removed. Hence, on slight 
excuse, the old trouble has returned. 

Headache is of various kinds, according to the excit­
ing cause. Thus there are catarrhal, gastric, and nerv­
ous headaches ; and again, some headaches are caused 
by tumors of the brain. In most cases the seat of the 
pain is in the scalp, or the occipito-frontalis muscle, 
which lies just beneath the scalp. For this reason 
pressure or hot or cold applications give temporary 
relief. In no case, however, is the trouble local, except 
when there is intracranial disease. The pain is always 
of a reflex character, and we must look to a point more 
or less remote for its origin. Again, in those cases 
where the trouble frequently recurs, there is, besides 
the direct exciting cause, some deeper seated predis­
posing agency. Anything which reduces the reserve . 
nervous power to such an extent that it is insufficient 
for an emergency may be the underlying cause of head­
ache. Rectal cl isease, female complaints, secret vice, 
ILnd a score of lesser evils act in the manner indicated. 
There is, however, no more frequent source of nerve 
waste than that which comes from some defect in the 
refraction, accommodation, or convergence of the eyes. 
The organs of sight are in constant use, adapting 
themselves instantly to every change of position and 
distance of the object looked at. 

If an eye is defective anatomically-too short from 
before-backward, as in far-sightedness (hypermetropia), 
too long, as in near-sightedness (myopia), with an irreg­
ular curvature of the cornea, as in astigmatism, or if 
the two eyes are not evenly balanced in muscular 
development (heteraphoria), we have in such cases a 
causative factor of headaches which is permanent, is 
usually inherited, and is a constant source of waste of 
nerve power, and the removal of which in ninety-six 
cases out of a hundred has been found to relieve a 
coexisting chronic headache. Hence, from practical 
results, we are warranted in saying that every case of 
headache should apply to the skillful refractionist, 
before wasting time and money and nerve power in 
seeking relief with medicine. Our present civilization 
and school system have a marked influence in produc­
ing and perpetuating neuropathic tendencies. The 
close room into which threescore children are packed 
at the period of physical development, the close appli­
cation to books which is expected of them, the defect­
ive light, the bending position which from very weari­
ness they assume, and the incentive to stand at the 
head of their class to which neurasthenic children 
always respond, are potent factors in producing eye 
strain and its many reflex disorders. It is to this period 
of youth that most sufferers with chronic headache can 
point as the time at which their trouble began. 

Symptoms.-Pain in temples, over eyes, and at the 
back of the head, rarely on top. Paroxysmal, either at 
regular intervals, or after some especial excitement, 
care, work, or strain. In women there is often great 
pain at the seventh cervical vertebra at the base of 
neck and also at the lower point of shoulder blade or 
scapula. Others have pain between the two scapulae 
or in the lower part of the back. In men the pain is in 
the occipital muscle, and is spoken of as if at the " base 
of the brain. " 

Chronic headaches cause a feeling of lassitude, inca­
pacitating the person for mental labor and often cau!;­
ing them to exclaim : " I  fear I am going insane. "  

Migraine, o r  sick headache, i s  a more severe form of 
the trouble and recurs with great frequency. The eyes 
become painful, especially when turned quickly or 
pressed upon. There is often dimness of vision, glim­
mering or even momentary vanishing of sight, so that 
the patient speaks of the attn,cks as " blind headaches. " 
The torture usually reaches the point where the patient 
must go to bed in a room protected from light, noise, 
or a draught of air, which sometimes become unen­
durable. Occasionally the pain is so intense as to draw 
the head backward between the shoulders, and it may 
result in total nervous prostration for the time being. 
Temporary relief is at times obtained from traveling, 
from medicine, or from prolonged rest. After years of 
suffering, the form of the disorder may change to a 
neuralgia, asthma, or other ailment, but this is not a 
cure. Nothing will cure the affection permanently 
until the underlying cause is removed. Unlike ordi­
nary headache, migraine does not so often yield to 
refractive correction, because it is more often due to a 
muscular heteraphoria and can only be cured with 
higher prisms or by a tenotomy. 

• • • • • 
IT is proposed to erect a monument over the grave of 

the electrical discoverer, Georg Simon Ohm. Subscrip­
tions will be received by the Kl>nigliche Filiabank, 
Munich. 

.. By E. T. Allen, H.D., Ph.D., editor of the American Jeweler. 

� ,itutiftc �mtri'Ju. 
AN AD.JUSTABLE SQUARE. 

Nothing can produce more vexation and unnecessary 
labor in mechanics than the use of a square which, 
through some accident or defect in manufacture, is 
slightly out of truth. Its effects are cumulative and it 
compels the workman to perform his work by the cut 
and try method, which belongs to the past. Our en­
graving shows a square devised and made by Mr. D. H. 
Dugar, a mechanician of the Watertown Arspnal. This 
square has a blade pivoted on a conical screw and ad­
justed by two conical screws inserted in the heavy part 
of the square and bearing against the inner edge of the 
blade, as shown in Fig. 2, in which a portion of the 
square is broken away to more clearly show the con­
struction. By slightly turning in one of these screws 

1 

AN ADJUSTABLE SQUARE. 

and unscr'.lwing the other the blade may be adj usted as 
desired, and when so adjusted it is securely clamped by 
the pivotal screw. 

.. , . .  ., 

A NEW BALL BEARING INSPECTION CAR. 

At the recent roadmasters' convention at Niagara 
Falls the Railway Cycle Manufacturing Company, of 
Hagerstow n, Ind. , exhibited two of their Hartley and 
Teeter inspection cars. A novel experiment was tried 
with one of them on the famous Gorge road. The car 
was run down the steep inclIne to the cantilever bridge 
and back. Our engraving shows the general appear­
ance of the double seated inspection car. Ball bearings 
are used, the car being provided with a self-contained 
bearing case which covers the axle. In this case are 
placed the ball bearings, composed of two parts. All 
side strains caused by the weight of the rider are thrown 
upon the bearing case and do not bind upon the bear­
ings or the axle. The axle itself is independent of the 
frame and can be removed by loosening the set screws 

THE NEW HAR TLEY • TEETER BALL BEARING 
INSPECTION CAR. 

on the sprocket wheel and removing one nut. The 
car is light, but is exceedingly practical and durable. 

• • • • • 
How to Prepa re Calci u m  ')' unjrstate for X Hay 

Screen til. 
BY c. E. TBNNANT, •. D. 

As the readers of the Electrical Engineer may be in­
terested in the subject, I give the results of my recent 
experiments with the calcium tungstate. I find that 
the ('ompound made after this manner gives the most 
satisfactory results of any fluorescent substance now 
known, especially on large screens, the size of the body, 
and these screens can be made for a price not to exceed 
25 cents each, by any novice. 

The spreading of the calcium tungstate evenly over 
the surface offers the greatest difficulty, but with a lit­
tle practice can be readily overcome. 

To two parts of sodium tungsta.te add one part of ca.l-

cium chloride ; fuse the mass to a red heat. A resulting 
compound of calcium tungstate and sodium chloride is 
formed. This latter salt exerts active hydroscopic prop­
erties and, as a result, renders the calcium tungstate 
quite negative to the X rays. But immersing the 
fused mass in water for an interval of forty-eight 
hours disposes of the salt, as well known by its prop­
erty of solubility, while the insoluble calcium tungstate 
remains a precipitate. This latter is now separated by 
filtration, and when dry assumes a crystalline forma­
tion and is very sensitive to the X rays. 

An amorphous preparation of calcium tungstate may 
be obtained by adding a saturated solution of sodium 
tungstate to a solution of calcium chloride, which re­
sults in the precipitation of the calcium tungstate, but 
this amorphous crystalline form is absolutely worthless 
for use with the X rays.-The Electrical Engineer. 

The AlDo u nt of Water In t h e  Earth's  C rust. 

In order to ascertain the amount of mechanically 
contained water in the earth's crust, I recently made 
the following computation, says W. B. . Greenlee, of 
Ithaca, N. Y. ,  in the American Geologist . 

I considered it safe to assume that the crust of the 
earth is filled with water and that the maximum 
porosity of rocks which can be obtained in the labora­
tory, though not the greatest possible porosity, is less 
than that of the crust of the earth for a distance of 
one mile from the surface. 

One mile is taken as an approximate thickness, since 
that seems to be a fail' average of the thickness of sedi­
mentary rocks over the surface of the earth. 

Assuming, then, that the earth is saturated with 
water to the depth of one mile, we have next to de­
termine the relative amounts of its constituent rocks 
and their respective porosities. 

The surface of the earth may be divided into two 
divisions, first, that covered with sedimentary rocks, 
and, second, that covered with igneous and meta­
morphic rocks. To ascertain the relative areas, the 
United States and Europe were selected as typical of 
the land surface. The United States was divided into 
three regions : (1) that east of the Mississippi River ; 
(2) that between the Mississippi and Colorado ; and (3) 
that between Colorado and the Pacific. The first re­
gion was divided as to the relative amounts in each 
State and the results added. The central region was 
bulked as sedimentary rocks, and the western region 
was called half sedimentary and half igneous and 
metamorphic. The results showed that 31 '2 per cent 
of the surface of the United States is covered with 
igneous and metamorphic rocks. 

In Europe each country was separately divided and 
the percentage of the respective sums taken. This 
proved to be 19 '8 per cent. An average of these results, 
by coincidence, is 25'5 per cent, or, roughly speaking, 
three-fourths of the land surface of the earth is cov­
ered with sedimentary rocks having an average thick­
ness of one mile. 
. Difficulty was encountered in ascertaining an average 

porosity. Sections were taken in various parts of thi� 
country, notably the 127, 000 feet generalized section of 
the Rocky Mountains, a generalized section through 
New York, Pennsylvania and Ohio by various authori­
ties and Fairchild's section at Rochester, N. Y. A 
mean and average �ck would appear to be a fine­
grained sandstone or limestone. 

The most accurate determination of the porosities 
of rocks has been made by Prof. Bauschinger, of 
Munich. He found the average porosity of upward of 
300 specimens of sandstones and limestones to be 20 
per cent of their volumes. Two per cent may be taken 
as a low average for igneous and metamorphic rocks. 

The most recent and ('areful computation of the re­
spective areas of sea and land on the earth's surface is 
that by M. Thoulet in his " Oceanographie. " ThIS he 
gives as 368,000,000 kilog. for the sea and 142,000,000 
kilog. for the land, or, reduced to square miles, 
142,084,860 and 54,826,200 respectively. Three-fourths 
of the land is 41, 1 19, 650 square miles and one­
fourth 13, 706,550 square miles. Taking 20 per cent of 
the former and 2 per cent of the latter and adding we 
get 8,498,061 cubic miles of water. 

Thoulet estimates the volume of the oceans at 1 , 347, -
874,850 cubic kilometers, which, reduced to English 
measure, equals 318, 191, 728 cubic miles. 

The estimated amount of mechanically contained 
water in a section of a mile over that part of the 
earth's crust covered by land is thus 2'7 per cent of the 
water now on the earth's surface, or a layer 88 feet 
deep over its entire surface. 

There is undoubtedly a l arge amount of water below 
one mile, but we can only conjecture as to the amount, 
nor does this estimate include that chemically con­
tained. No estimate was made of the amount of 
water beneath the bed of the ocean, as we have no 
way of knowing of what it if! composed or how thick 
the penneable layer is. This, too, would increase the 
total. 

• • • • • 
IF castor oil is applied to a wart once a day for a 

month the wa.rt will entirely disappear. In many C8Bes 
it will not require so long a time. 
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RECENTLY PA.TENTED INVENTIONS. l or a glue, and much lese expenllve than mucUage or 

MeChanical. I 
paste formed from dextrin. 

F O U R D R I N I E R  MACHINE BHAKE H OOK AND EYE.- William Walton, 

FRAlIE.-Thomas H. Savery, Wilmington. Del. This 

I 
CI�ter. N. J . This Is a �astening for ladies' garments 

frame is arranged to swing at all times so that the npper WhlCh may be qolckly apphed withont sewing. and the 
and lower surfacetl of the shake rails or side bars are held entire length of the body portion of the hook or eye be 
in level positions. which is also the case with the table held. closely �gaIost the cloth, the ends of the fastening 
roll journal bearings and all tbe other fixtures attached ' portIons servmg as an abutment to prevent the separa­
to the shake rails. The sbake frame Is also adapted to I tion of tbe hook and eye by dtreCt or parallel movement 
support tbe breast roil so tbat It can be readil ut I 

of the. parts. The hook and eye are each made of a sin­
in place or removed without disturbing any of the �J:er �r

l� Plece
h 

�� wi
d
re. which may. be round or fiattened. 

arts ese 00 .... an eyes are neat \D appearance. as they do p . not bolge or protrude from the material to any appreci-
D R EDGER '- Phili ppe B unau- Varilla, able extent. and in unfasr.ening it is neceBBary to tum the 

Paris. France. Wells in which are vertIcally movable hook at an angle to the eye. 
shafts or rods extend t�rongh tbe bot�m of thIS dredge, C OTTON WOOL MATTRESS.-Ursnla S. the rods being lowered IUto contact WIth the ground to 
form temporary folcrums for the dredge, while the axis 
of t.he propellers Is arranged transversely to Swing about 
its fulcrnm. The movement of the dredge from 
side to side. and its -forward and backward move­
ment, may thus be effected without the use of cbams 
and anchors, such control. and tbat of the .everal work­
ing parts of the dredge, being effected by an electric cur­
rent from an exterior source. One of tbese dredges has 
been built in Holland for a Spanish railway company. 
and has had a successfol trial on the Leck. a branch of 
the Rhine. It is illustrated in the SCIENTIFIC AlIlERICAN 
SUPPLElIlENT of October 3, No. 1083. 

CIGARETTE MACHINE.-Domingo Pe­
rez y Buliol, Havana. Cuba. This is an Improvement on 
a formerly patented invention of the same inventor for a 
macblne wbich separates the reqnired quantity of tobac­
CO and delivers it to a receiver section, where it is com­
pre88ed by a plunger. anotber mechanism carrying it for­
ward to a wrapping device, where it is met by a wrapper 
which has been cut off and gnmmed and placed in posi­
tion by other mechanisms, tbe wrapping device then put­
ting on the wrapper. and a finishing device tucking the 
wrapper ends inward. Tbe Improvements covered by 
his patent relate especially to the tobacco conveying 
and compre�sing devices. the gumming device. the me­

S. Dahlerup. Copenhagen. Denmark. This mattress is 
desil(Iled to afford increased elasticity. as compared with 
one made in t.he ordinary way. promote heal thfolne�s 
and obviate the necessity for a mattreBB covering. being 
therefore more economical. It i. made of six to twelve 
strips of cotton wool fastened together in a bunch or 
group and formed iuto a woven fabric. tbe ends of the 
warp threads forming the border. Where it is desired 
to give additional elasticity. a special stuffing is em· 
ployed. consisting of a woven or plaited cylindrical 
structure of hard steel wire. 

TAILOR'S BQUARE. - Raffaele Moccia, 
New York City. Tbis square may also be termed a 
cbart, being made of stiff. pliable material. In triangular 
shape. and there being on it scales to facilitate the ac­
curate cutting of garments for men and women. witbout 
neceBBitating a knowledge of geometry on the part of 
the cutter. There are special scales for measurements 
for the balf breaet of a coat or vest, for obtalnlng the 
upper point of tbe shoulder of the coat and vest. and 
also for ladies' wraps and I(8l'ments. for obtaimU!z the 
upper collar seam of the back of men's garments and 
tbe side bodies of ladies' garments, for obtaining the 
hollow of the back and the width of the armhole, and 
varions other details. 

chanism for carrying the receiver sections from one BAFETY RAZOR.-Al bert L. Silberstein, 
position to another. the wrapping device, and the finlsh- New York City. This new razor Is simply and stronj!'ly 
ing device or tucker. made and readily adjustable to bring the blade in proper 

MACHINE FOR H ULLING COFFEE BER- relation to the guard. The bed plate which receives and 

irregnlar oval lhape. terminating In a front projection, 
there being a cavity in the upper face of the projection 
and ovoid side openings in the seating sutface. 

FABRIC. - Bbi ntaro Yokozuka, New 
York City. This fabric is made with a surface decora­
tion simolating lace work, and having as characteristic 
features web and scarf patterus. 

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

NEW BOOKS AND PUBLICATIONS. 

BUTTERFLIES. Vol. II. B y  W. F. 
Kirby, of t.he Department of Zoologoy, 
Briti sh Museum. London : W. H. 
A llen & Com pan y. Pp. 322, 30 colored 
plates. 

This is one of the volumes of Allen's Naturalist's LI­
brary. the scheme of whicb contemplates three volumes 
in all on butterflies and two on motbs. The standard Is 
higb, the arrangement has been the subject of careful 
attention. and the work is desigued to be tbe most com­
plete and accurate of its klnd in tbe language. 

PRESS W ORKING OF METALS .  By Ober­
lin B m i th.  New York : Joh n Wiley 
& Son8. Pp. 376, 433 engravings. 
Price $3. 

The charpe far l ... mton under til .. hoaa .. One Doila. a ii ... far me;' tnHrt4on : tIbout ei(JiJ,i wora. to a lint. Aat1et"_ 
tiaenwm.tI murt be f'Utl'Vw a.t ,::tUblication offi,ce a.I tarill al 
7'hU,.,d.a.lI f1LOT!lino to appea.ri'R in, foUowinc week', ilnu: 
Marine iron Works. ChICllllO. 'Catalol<ue free. 
For holstlDl< eDl<ines. J. S. Mundy. Newark, N. J. 
•• (; . S." metal poURh. Indlllnapulis. Samples free. 

Presses &: Dies. Ferracut.P Macb. Co .• Bmll<eton. �.  J .  
Well DrIll Prospecting Macb'y. Loomis Co . •  Tiffin, O. 
Papler Mach6 Manuf'rs. Crane Bros., Westfield. Mass. 

Try us for manufacturlnll your wire or sbeet metal 
specialties. Tbe Enterprise Mfg. Co .• Akron. O. 

Screw machines. mUl1DJC macmnes. and. drill presses. 
'rh e  Garvin liach . Co . .  SprinQ &: Varlck Sts .. �ew York. 

Concrete Contractors-Extend your business. Investl­
lIate Ransome's system. 768 Monadnock Block. CbICIIIIO. 

Construction of Macblnery. ] H. G. Scbramm . M.E .• 
Safety Power Engines. Camden, N. J. 

Wet Tool Grinder. Sensitive Drills. for all llgbt work, 
especially adapted for Bicycle work. C. N. Cady. 
Canastota. N. Y. 

Macbinery manufacturers, attention ! Concrete and 

mortar mlxlnj[ mills. Exclusive rll<hts for sale. .. Ran-
8ome/' 751 Monadnock. Ch tcago. 

The celebrated " Homsby-A "roy d . .  Patent Safety 011 
Enl<lne 18 built by tbe De La \' ergne RefrilleratlDl< Ma­
chIDe Company . Foot of East 1S8tb Street, New York. 

'fr e  best book for electrJClans and. Ileginners in elec .. 
The shaping of metals in dies. as necessitated by the trlet ty Is .. roxperlmental Science," by r.eo. Y. Hopkins. 

nnmerous articles now made with interchangeable parts. By mal l. f4 , Munn &: Co .. puhllsherE. 361 Broad way. �. Y. 
and which has so ·greatly reduced the cost of nearly all Stay witb your job. and with your wal<�S pay Install­
metal goods. Is comparatively modern practice. An ments for a prOfitable ol i v e  orchard. Booklet free. 
almost marvelous variety of articles is now being pressed Whiting's Olive Colony. Byrne Bulldmg, Los Angeles. 
out of sheet or bar metals which but a few years ago Cal. 
were hand forged or cast. The design, construction. and Cripple Creek.-Its 

History to date. Illustrated. Just 
operation of presses and dies for doing this work form l Out, with c�rrect map and c.ostly full pal<e views natural 
the subject of this book. the author having had years of as life. ThIS IIreat bOOk WI l l  be sent free prepaid wltb 

personal experience in this line. our b," 56 col. family paper 3 montbs on trIal for 200. 
(stamps or silver) ; club of 5, II. Latest mining news. 
MentIon the ScIENTIFIC AMERICAN and address. llIull­
trated Weekly. Denver. Colo. 

AMERICA N H IGHWAYS. By Prof. N. S. 
B n aler, of the Lawrenee Bcien tific 
Bchool, Harvard. New York : The 
Cen tu ry Compan y. Pp. 300. Price $1 50. 

Pf-I:!end for new and complete catalOl<Ue or Scientific 
and other Hooks for sale by Munn &: Co .. 361 Broadway. 
New York. Fl'ep on QOpitf>st.ion. 

RIEs.-Antonio S. Perez, New York City. In this ma- supports the blade has at its front end prongs which Tbe introduction and rapid growth in popularity of the 

chine the main parts are readily accessible. and are form a guard. and clips fitted to slide in tbe side edges of bicycle has been looked upon with no little favor by 

exposed to view when the macbine is Iu operation. The the bed plate enl(8ge tbe top sutface of the blade at its many who have never expected to ride a wheel. because 

berries are fed down an Inclosed passage onto a cylinder Sides, a spring engaging ·the· back of the blade and the of the effect that it has been supposed tbe general taking 

with roughened surface. which carries them toward two clips being adjustably held on arms extending down- np of bicycle riding would have in promoting tbe im­

blades. one of which opens the berries witbout crushing wardly from the bed plate. prov�ment of our public road�. And there is no doubt 

the grains. while the other blade aids In their separation. CARPET F ASTENER.-J ohn J. Moore. that the general interest taken in improving our high- , HINTS TO CORRESPONDENTB. 
ways has been much more active during the past ten or the hulls adhering to the cylinder and finally droppin£ Lima, Montana. According to this Improvement, a base f d '  h' h h bl d 

. N a m eoo a l l d  A d d r  .... M must accompany all letters 
derful growth in popularity. tban it ever was before. information and not for publication. into one box. whlle the berries are conveyed to another I board is provided with a hinged lower halt, which opens 
Ii teen years. unng w IC t e cycle has ha Its won- or no attention will be paid thereto. This is for ow 

box. An ammgenent of sprinkling tubes Is also pro- out and up to permit t.he edge of tbe carpet to be laid Tbere are but few matters whicb better demand atten- R e  ... · r.·llc ·e .. to former articles or answers sbould 
vided to discharge water for cleaning parts of the ma- . close up under the board. tbere being on the bottom of . give date of paper and page or number of question. 
chine and aBBist in the separation of the grains from the the hinged portion SplU'8 which engage and hold the tlOn. In every State of the UnIon. tban the improvpment I lIq  II i I·i .· .. not answered ill reasonable time shoold 

of tbe public bighways, and on this account Prof. Sha- be repeated : correspondents will bear in mind that broken holls. carpet when the hinged portion IS again closed down. ler's book is of espeCIal value. as he has long been some answers require not a little �search, and, 
Metal-lined sockets extend in line through the upper and . . .  though we endeavor to reply to all eIther by letter 

&:rlcnltural. lower portions of the board. and pins passed into tbes� known as an authorIty on the subject, bemg a member or In this department. each must take his turn. 
sockets hold the lower portion of the board with its of the Massachusetts Highway CommiBBlon and a teacher R lI l r r  .. wishing to purchase any artIcl� not advertised 

PLANTER. -OIe O. Ovre, Godah I, Min n .  o f  the technology o f  roads and road making. Th,e book In our colnmns wlII be fum�hed Wlth addreeses of 
pronged edges in engagement with the edge of the . . . .  houses manntacturmg or carrymg the same. 

This an improvement in com planters, and is adapted for carpet. discu.ses the different road makmg matenals and their Sprr i a l  n· ,' 1 1 1 " 1 1  I I I f . . . . ...  II . . . . " on matters of 
use in connection with a check row wi .... the planter be- distribution. the methods of constructing and keeping personal rather than general Interest cannot be 
in .. readily and conveniently attached to tbe siding frame DOOR BELL AND MAIL RECEIVER. - roads in repair and their cost machines used etc. There . expected witbont remlmeratlon. 

,., . ' .  ' Sci � ' I 1 i lh· A II I (' 19 h' u n S U I' I, l t· Ill e ,, ' .  referred 
of an ordinary com plow. On the frame are seed boxes Joseph H. Key. Horace Brevard and William R. Puri - are fourteen illustratIOns. showlUg good roads and bad. to may be had at the office. Pnce 10 cents each. 
having connected drop slides, and seed conducting chutes. froy, Rockdale, Texas. According to this improvement. and a table of contract prices on Massachusetts roads dur- R o o k  .. referred to promptly supplied on receipt of 
while a lever having adjustable connection with tbe drop the door bell is combined with a tray or card receiver In ing 1894-95. III I r.��.;, I .. sent for examination sbould be distinctly 
slide Is arranged to be operated by a check row wire. the door, the tray being adapted to be pulled out to re- THE MINERAL INDUSTRY. Vol. I V . Bv marked or labeled. 
The lower end of eacb. seed-conducting chute enters a ceive a card. letter or package. whicb, when the tray is Richa rd P. Roth well  an d ASl'istants. --------------------
shoe of trough shape, behind which follows a covering I �Ieased, is �arried inside, the bell being at the same New York : The Seien t ific Pu hlis h- (6969) R. E. asks : 1. Is it practicable 

wheel. the whole constroction being very simple. and time antomatically sounded by the engagement of a bell ing Com p!tny. Pp. xxxvi, 850. Price to cut a large block of ice to pieces by using a wire heated 
providing for the regnlar and effective dropping of the I hammer by a toothed edge on tbe tray. Tbe bell Is $5. by electricity f If so. what size and kind of wire would 
seed. sounded by both the outward and Inward movement of give the best resolts t A. Owing to regelation there 

. I the tray. its outward movement compressing a spring We are not acquainted witb any otber source where 80 would be difficulty in doing this unless a rather large 
M OULD BOARD. - Sam uel A. Smith. I which draws the tray back when the handle is re- much, so varied. and such valnable information is ob- wire were used. and this woold involve the expenditure 

McKinney. Texas. Tbis improvenent is adapted to any 

I 
leased. tainable. in such convenient and readily accessi ble form. of considerable electric energy_ We would suggest �o. 

plow made of a series of spring loops, some movable at F relative to the statistics. technology and trade of the min- 12 Iron wire witb I; to 10 ampE'res of current. 
the top and others at tbe bottom of the board. the mov- SKYLIGHT ASTENER AND RAISER.- eral industry In the United States and otber countries, as 
able ones being kept In motion by the earth passing over George M. Parsons, Carson City. Nev. A lever ful- is presented In this volume and the three precPding ones (6970) P. V. B. says : I am makin g th e  

the board, Tbis moold board consists of a rigid fralI e . crumed o n  the skyligbt casing, according to this inven- which it supplements. Among its contributors are many Wimshnrst machine described i n  SUPPLElIlENT. No. 548. 
and a body made of spring wire or rods bent to loop I tion. is pivotally connected with a second lever whicb is well known experts in mining and the working of and would like to ask a few que�tions concerning it. 
form. some of the loops being free from the frame at the I pivotlllly connected with the skylight. there being ar- ores. not only in this conn try. but from all parts of the Please answer in your Notcs and Queries. Coold not the 
top

. 

and others being movably connected witb tbe frame I rnnged in and sliding on this second lever a lockine: de- world where the business of mining is carried on to any spindle ' supporting the plates be extended from one 
at the bottom. The parts of tbe frame adaptoo for at- vice connected with a rope or cord extending downward considerable extent.;  and the publication of annual vol- standard to the otber, without interruption. or would it 
tachment to the plow beam and handles serve as braces as far as desired. By polling on tbis cord tbe fastener is urnes. after the plan followed. makes it possible to pre- make electrical contaet between plates? If not. could 
for the body portion of the board. wbich is thus given a I unl,,<:ked. and thel'I

.
, by a fnrther pull. tbe Skylight. may sent such ample data as to tbe opening and deVelOp_ j not tbis be remedied by covering centrul part of the 

vibratory motion. rendering it impossible for earth to be raIsed and locked lu partly or wholly open pOSItion, ment of mines. the state of the ore and metal markets, spindle witb a vulcanite tube ? A. The spindle IS ex' 
cling to it. or it may be unlocked and closed and locked in closed and improvements in manipulation. as to render tbe tended througb as you suggest. Your plates must be . position. work Invaluable to Investors as well as employes and very true and parallel to give good results. 

M18cellalleo u .. BALL CASTER. - Ed ward Fackn er. the higher classes of workmen in all brancbes of the 1 (6971) C. L. B. ask!> : Cou ld a teleph on e 

C L 0 C K B T R I K I N G M KCHANISM .- Brooklyn, N. Y. This caster is more especially designed metal trades. The present volume carries the StatiStICS or telegraph be operated on a two-wire fence by insulating 

Charles R. Sing. Branford. Conn. This invention pro- for use on heavy articles. such as safes. pianos. etc., and of the business to the end of 1895, and it may be interest- I the wires witb rubber f There are a number of square 

vides a striking attachment applicable to an ordinary has a tubolar casing which engages the ball sligbtly be- ing to note that the grand total of the mineral produc- corners, road ways, etc. Would tbe harbs Intetfe-e with 

clock mechanism, the pieces being so arranged as not to low its middle. there being In tb� upper part of tbe tions of the United States last year. as valued at tbe place the current f A.  Tbls can be done without trouble. In 

burden the driving mechanism of the clock to any appre- cat;ing a screw. tl\readed fiange on which rests a fiat of production. was $678,000.734. as agalnst $581,221.258 a dry climate insulation may not oe needed. the wood 

ciable extent. and the entire device being simple, durable apertnred disk and a concave spring disk. tbrough for 18114. In iron. our prodnction was larger than ever being sufficient. If barbed wire is used. then have good 

and inexpensive. The mechanism has a spring-con- which extends a pin with a conical head which engages before. amounting to 9.446.308 long tons of pig iron. and lightning protectors. 

trolled striking segment operating in c.lDjunction with a tbe ball. the shank of tbe pin extending tbrough the showing the United States to be the leading iron-produc- (6972) C. C. S. asks : W hat w ill  remove 
windiug segment operated from the hour post. the strik" disk aperture.. The device is very strong and simple, ing nation of the world. Taking our outpnt of pig iron the backing upon an old mirror f Also. is the preparation 
ing segment being regnlated in its striking movement by and the ball turns readily in any direction in which the at 100. that of Great Britain was 79. Germany 60. and anything an ordinary person could miz and apply ! 
the rotation of the seconds wheel of the clock mechanism • . article is to be pusbed. France 21 .  In gold there was a notable gain in tbe pro- Being applied what sort of mucilage or glue must be used 

. . .  . ,  i duction for 1895. which reached 2.265.612 ounces. of the to stir.k clotb or leatber to tbe back of tbe mirror f A. whIle a stroke regnlatmg device IS ?perated by the move- I BOTTLE STOPPER. - Joh n Flan igan , : value of ... a.830.230. wbile in silver tbere was a slight de. ments of the stnking and the wlndmg segments. I Fort William Canada This is a form of stopper de I h 
..... 

· od tI f 189- h ·  be 46 331 
"'" Remove the silvering from the glass around tbe scratch 

I • •  - crease. t e pr uc on 0 a avmg en , • ...,., so that tbe clear space will be about a quarter of an inch 
C A R T R I D G E CARRIER. -Robert F' l sigoed to prevent a package whicb has onc� been sealed ounces. valuPd at $80.244,296. In coal . anthracite and wide. Thoroughly clean the clear space with a clean 

Walker. Limerick. Ireland. This carrier comprises sling from being opened and again sealed as an original pack- bituminous. the production showed an Increase of Ii per cloth and alcohol. Near the edge of a broken piece of 
bags adapted to be swung over the sboulder and having age. The cork Is made WIth an altached seal of a cent over the output fOf lR94 and amonnted to 195.761,332 looking glass mark out a piece of silvering a l ittle larget' 
at their ends pivotally connected outlet tubes. and a harder material. preferably of glass. wbicb may be fitted sbort tons, valued at $215.292.247. The value of tbe an · than the clear space on tbe mirror to be repaired. Now 
pnsh bar, by the operation of which one or two cartridges in the mouth of the bottle. the seal having an outer and thracite coal at tbe mine was $1.69 per ton. Great place a very minute drop of mercm y on the center of the 
may be extracted from the carrier, in proper position to an inner recess separated by a partition which is rt'adi ly Britain still leads us slightly in the production of coal. patch and allow it to remain for a few minutes. clear 
be inserted in tbe breech of the gun. With this conve- broken. The seal must be fractured before the cork can but we are rapidly overtaking her In the quantity mined away the silvering around the patcb. and slide the latter 
nience a grea� num�r of cartridges m�y be carried witn be drawn. bnt it cannot be again used without sholVing �nnually. Germany holdin7 tblrd place, and beine- far I from the glass. Place it over the clear spot on tbe mirror 
the least pOBBlble fatigue. and the cartridges will be kept that it has been tampered with. m advance of any other natIon. and gently press it down with a tuft of cotton. This is a 
dry and prevented from sw�lling. whether tbe carrier be MANICURE IMPLKMENT. -Riehard E. " Th e General Di�est. " is t.h e title of a difficult operation. and IV' would advise a little practice 
worn under or over the coat. Hart. Pittshurg. Pa. This implement combines in one semi-monthly publication for the use particularly of before trying it on a large mirror. You· can cement on 

A NEW ADHESIVE .-Pet er M urph y. handle or support a knife of peculiar construction. es- lawyers. issued by the Lawyers' Co-operati ve Publishing clotb with white lead pamt. . 
Jersey City. N. J. This Inventor has patented a process pecially adapted for cutting the nails, a nail cleaner and Company. of Rocbester. N. Y. Its price is $2.50 a year. (6973) G. E. IJ. ask s : W h at q uantIty of 
for making an adbesh'e to stand between starch and dex- a nail file. the blades being entirely concealed wit.bin the and it Is d�sigued to contain all current case law of the wire should I use on the secondary and primary (double 
trln In point of solubility. the method being Simple and handle or adjustably extended. United States. and useful English and provincial cases, silk covered) to get a spark of � inch ? How mucb con-
inexpensive. and the adhesive being produced in a form with reference. to every publication of the opinions. Tbe denser surface Is reqnired 1 Is It necessary to wind a 
adapted for Immediate and convenient nse. By this 

Design.. 
.. Lawyers' Reports. Annotated." is a simIlar publication I coil of tbls size In sections. or would it do as well to 

method etarch Is submitted to the action of dllnte solphu- of the same company, as is also a semi'monthly issue of I wind clear acro .. the coil? In uoing double silk insulated 
ric acid and heat, In a spectal manner. and tbe product BICYCLE SEAT. -Audre w A. M u nro, advance sheets of all opinions of the United States Su- wire, is it necessary to insulate the layers of tbe secondary 
is styled a " snbdextrin," well adapted for use as a paste Flushing, N. Y. The top and sides of this i!e8t are of preme Court. I coil with paper f What number of wire sbould be used? 
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I intend to use an excIting current of 8 volts. 1 ampere. 
A. In our SUPPLEJlENT. No. 160. yon wlll tlnd described 
and tllustrated an induction coil. but slightly larger tban 
tbe one specitled. Tbe article is so full that we refer 
you to it for all detui\s of induction coil making. 

(6974) C. H. M. asks :  What is the ignit­
ing temperatnre of turpentine in tbe presence of air ? A. 
Turpentine boils at 3210 Fall. (about). Tbe vapor 
emitted would In1Iame at a red beat, say 1.5000 Fab. Up' 
ward. Tbe 011 Itself would boll long before ignition. 
and the tlames of burning turpentine may be considered 
as principally tlames of burning vapor. not of burning 
liquid. 

(6975) .T. C. B. asks : If the two sprocket 
wbeels of a bicycle are doubled In size (the cranks re­
maining tbe same). will it require less power to propel the 
wb""l ? A. Sligbtly better results may be looked for 
from sprockets of large diameter. 

(6976) F . .T. M. sa�'s : 1. What does a 
Cbinese laundryman use for bis sblrts. collars. and cu1f8 
to bring forth au elegant gloBS ? A. Laundrying of shirts. 
(Cbinese metbod.) A ratber thick starcb paste Is pre­
pared by 1Irst beating up a handful of raw starch, usually 
com starcb. and a teaspoonful of tine rice tlour with 
about a quart of water. making a liquid of creamlike con­
sistence. A certain quantity (determined alone by per­
sonal experience) is poured into a quantity of boiling 
water. while tbe latter Is violently stirred wltb a sbort 
wooden spatula. Witb tbis the portions of the linen to be 
dressed are well smeared. the linen moist from wringing 
and tbe starcb quite hot. Thus smeared tbe pieces are 
laid aside for a few minutes. tben rubbed well between 
the hands. 80 that the paste is well distributed In the 
fabric. The linen Is tben usually dried by artitlcial heat. 
Wheu ready for Ironing. the stsrched portions are 
dampened by means of a cloth dipped In raw starch water 
to which has been addtrl a small quantity - abont J.2 
ounce to the quart of blood albnmen-claritled serum of 
bnllock's blood. The proportion of starch In this water 
Is usually about as 1 to 50 of water. In Ironing. the Irons 
are 1Irst made very hot, and cooled somewhat externally 
just before using by momentarily plunging them Into a 
pall of water. The irons commouly employed are what 
are termed polishing irons; they have the posterior edge 
rounded instead of angnlar. as In the ordinary smoothing 
or sadiron. Much of the tine glO88 observed on sblrts 
laundried by Chiuamen is accomplished by the skillful 
manipulation of this .. rounded edge " over the work­
a manipltlation ve", ditIIcult to describe In words. It is 
most laborious work for those not accnstomed to It. It 
not only renders tbe surface jrI088Y. but Imparts easy 
tlexibility to the heavily starched fabric otherwise not at­
tainable. Custom made shirts are usnally Iaundried be­
fore delivery in trade at tbe factory. the ironing In these 
cases being largely performed by steam mangles. though 
some are band tlnished. The following receipt for a 
laundry starch Is said to produce a very tine Ilnd laatmg 
gloss on linen without the expenditure of tbe amount of 
labor in ironing usually requisite to produce a fair appear­
ance: 

Corn starch. . . . . .  . . . . . . . . . . . . . . . . . . . .  1 oz. 
Water. boiling . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1% pt. 
Bluing . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  q. s. 

To this when It has cooled oomewhat is added and 
thoroughly mixed in about half an ounce of the follow­
ing preparation : 

Gum arabic . . . . . . . . . . . . . . . . . . . . . . . . .  Sf parts. 
Sngar. loaf . . . . . . . .  . . . . . . . . . . . . . . . . .  2J.2 
Soap. white curd . . . . . . . . . . . . . . . . . . . .  ' � 
Watergl888 (" A"  sirup) . . . . . . . . . . . . 1 
Egg albnmen . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Water. warm . . . . . . . . . . . . . . . . . . . . . . . . .  20 

In preparing this the tlrst three ingredients are dissolved 
together in the water at boiling heat, tbe watergl888 is 
then added. and when the mixture has cooled down to 
about 1500 Fah • • the egg albumen is put In and the whole 
\\dl beaten togetber. 2. How can I remove letters or 
numbers from linen whlch are written with indelible 
Ink ? A. Indelible Ink stains are dltllcult to remove. 
Try using a saturated solution of mercuric chloride. The 
mercury salt is poisonous. 3. Will yoo please give me a 
receipt how to make universal cleaner tbat will take out 
stains. be said stains either blood. beer. wine. or fruit or 
any other kind. and without regard as to the materials. 
be the latter either silk, linen. �.arpets. or kid leather or 
any other product ? A. There is no nniversal cleaner. 

(6977) C. A. H. says : Wi ll you kindly 
publish a formula for making a liquid shampoo. such as 
the barbers have for the hair. one that wtll make plenty 
of foam. by rubbing. but the foam should gradually dis­
appear again. called a dry shampoo? And must I use dis. 
tilled or common water? A. Liqnid shampoo: 

Sesqnicarbonate of ammonia . . . • . . . . . • .  2 drm. 
Carbonate of potash . . . . . . . . . . . . . . . . . . . .  2 
Soft water . .  . .  . .  . .  . .  . . . .  . .  . .  . . .  . .  . . .  . . .  � pt. 

Dissolve and add the solution to a mixture of­
Tincture of cantharides . . . . . . • • . .  . . . •  IJ.2 tI. oz. 
Rectitled spirit. . . .  . . . . . . . . . . . . .  . . . . .  � pt. 
GoOd rum . . . . . . . . . . . . . . . . . . . . . . . IJ.2 .. 

And agitate the whole well together. adding a little scent 
or not, at will. This preparation. too. has been highly 
recommended for removing dandruff. preventing the 
hair falling off. etc. In nsing it. the hair is wetted with 
it, well rubbed so as to form a lather. and then either 
washed with cold or lukewarm water. or rubbed dry 
with a towel and at once arranged with a brush and 
r,omb. A commoner kind. in which the recti tied spirit 
and one-third of the rum is replaced by water. forms the 
shampoo liquid often used by the hairdressers after cut­
ting the hair. It is not necessary to use distilled water. 

(6978) I. B. A. says : I h a ve been try­
ing to make rubber cement with the following solvents. 
o wit: Chloroform (Merck'g puriBSima). benzole (pure) 
and also with carbon bisulphide. With cbloroform. the 
rubber swelled very much and then tloated on top of the 
liquid In the shape of tlocculent matter. but wonld not 
di880lve. With benzole. the rubber swelled also very 
much. becoming transparent, with a tine amber color. 
but I could not get it to dissolve. The same thing hap­
pened with the carbon blsulphlde. The rubber used 
was the pure gum of Para. Can you tell me what was 
the matter and how I can succeed In making a rubber 
cement wltl. either of these ingredients ? With each of 
the solvents I tried heat, but without success. A. You 

'citutific  �mtri,all. 
will have ditIIcolty in making a good robber cement if 
you do not have the requisite facilities for digesung the 
pure un vulcanized rubber under pressure. We recom­
mend you to use benzole. Allow Ihe gum to swell. then 
rub 1D a mortar. adding more of the solvent. It will not 
make a true solution. but will remain a pasty m888. 

TO INVENTORS. 
An experience of nearJ, fittY year� and tbe preparation 

of more tban one bundred thousand applications for 08-tP.DLB at bome and abroad. enable us to understand tbe laws and practice on botb continents, and to possess un­equaled facilities for procuring patents everywhere. A synopsl. of tbe patent laws of the United State. and all foreIgn countries may be bad onappJicatlon,and persons contemplating t he securing of patenta. eltber at bome or abroad. are lDviLed w write to tbi& 011100 for prices, wl1ich are low, tn accordance with the tlmeB and our ex" ten.lve facilities for conductinll tbe business. Addre •• 
llUNN Ik CO .• ofttce SCI�NTU'IC AM&RICAN. 361 Broad­way. �ew York.. 

I N DEX OF INVENTIONS 
For wblcb Le&&er. Palent o C  'be 

Vnl&ed Stale. w ere Gran led 

September 22, 1896, 
" N D  B&CO BB& K J N G  '1'0&'.1' D&'.I'B. 
[See note at end ot 1I0t abou' oopleo of tbese patents • •  

�?�����·v�t���nrw����.�: : : : : : : : . : : : :: : : : : : : :  �:� H ..... bolder. W. S. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.2fJ3 Band cutter and feeder. W. F. Grelmann . . . . . . . . . .  568.006 Banjo. I. Consalvl . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . .  568,29'1 Bar. dee Bicycle bandle bar. Sasb bar. Barrel end •• macbine for levellllll. cbamferlng and crozlnlll. E. W. Sander.on . . . . . . . . . . . . . . . . . . . .  568.110 
R��na��ar:k.=m:rNa':n!e�& �:,j.e&ii:: : : :  � 
g:�tg�io��-:..��'i.'iff!c ����r"ellon . • . . . . . . . . . . . . . .  568.165 Bed.teart. foldlnll cot. A. L. Rull'e . . . . . . . . . . . . . . . 568.282 Beer barreling aud buoglnlll apparatu.. A. E. Feroe.. . .  . . .  . .  . . .  . . .  . . . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . . . . . . . . .  568,183 Bell and mail receiver. combined door. J.  H. Key £t a\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.306 Bicycle carrylnll attacbment. F. B. Finley . . . . . . . . .  568.1& Bicycle cbaolle lIIearlog. V. Belanller . . . . . . . . . . . . . . . 568.154 Bicycle root rest and clamp. F. C. Durant .. . . . . . . . .  567.007 Bicycle handle bar and bandle bar .tem attacb-ment. L. & C. O. Barne.. . . . . . . . . . . . . . . . . . . . . . . .  568.<112 Bicycle handle .bleld. D. F. Gorman . . . . . . . . . . . . . . .  568.024 Bicycle motor attachm"n� I. H. Davis . . . . . . . . . . . . . 568.1� BICYCle stanll. movabl!l, H. N. Timms . . . . . . . . . . . . . .  668.053 Bicycle .uppor!,} .  A. Hlrscb . . . . . . . . . . . . . . . . . . . . . . . .  567.9lO BIcycle wbeel. H. F. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  568.035 Bit. See Bridie bit. Center bit. Board. See Mouldboard. Boiler. See Hot water or .team boiler. Sectional boiler. 
�g:::� {���ac'l:a:et F���::�el: He'd: : : : : : : : : : : : : : : :  Book or pad, ma.nifold memorandum, P. Bano . .  . Book re.t. C. F. Haynes. . . . . . . . . . . . . . . . . . . . . .  . . .  . .  Horlna macblne. dowel bole. H. A. Poertner . .  . Bottle. F. W. Bate .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
B�m:: �.�: ��'}f�����.�� : : : : : : : : : : . : : : : : : : : : : : : :  Bottle. E. A. Sanders. . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . 210 Bottle. non-relillablOl, W. R. �'earn . . . . . . . . . . . . . . . . .  568.243 Bottle stopper. F. W. Waterman . . . . . . . . . . . . . . . . . . .  568,286 
Kg���':;t vb'�r3!�: 1�cM�1����g�: .�: .':':". ���I.��: : : :  =:m BOl<. See Journal box. Sand bOX. Box and maklnll same. E. P. Beacb . . . . . . . . . . . . . . . .  567.967 Bracket. See Roofing bracket. Show case bracket. Brake. See Car brake. Electric brake. Gas brake. Machine brake. Brake beam. H. H. RoblschuDll . . . . . . . . . . . . . . . . . . .  . .  Brake sboe. E. W. Applegate . . . . . . . . . . . . . . . . . . . . .  . . Brake .boe. W. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g�I��ed�lt!n�.W���b�: .���: : : : : : : : : : : : : : : : : : : : : : :  Broom bead. McIver & Debrubl . . . . . . . . . . . . . . . . . .  . .  

·��';.?��:�����!It�: .':':·.�����:: : : : : : : : : : :  fd3 Burner. See Gas burnAr. Buttlnlll board adju.tlnll device, T. Smltb • . . . . . . . •  568.U9 Button. e. W. Lawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56R,000 
��:;3ti.r�ej�'ir.ai;\�:; •. ������.���: : : : : : : : : : : : : : :  �M! 
g:�d�:yh�?g:f,IS�#:e-;::i.�:.�I�.�����:: . : : : : : : :  • Candle bolder. L. G. Kr9llel . . . . . . . . . . . . . . . . . . . . . . .  . .  Cane weaving macblne ... l!l. H. Powers . . • . . . . . . . . . . .  Car brake. rallway. E. ,,1I11' . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car bull'er. W .  F. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . .  Car door. IIralD. Treadllold & Mills . . . . . . . . . .  568.l82, Car fender. G. W. Bennum . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car fender. A. F. 8. Colburn . . . . . . . . . . . . . . . . . . . . . . .  . .  ("ar fender. W .  L. Frledleln .. . . . . . . . . . . . . . . . . . . . . . .  . .  
g� �:���k:lft�U?We..�inNa':!n��:: : : : : : : : : : : : :: . : : : :  568:� Car. railway. J. A. MIller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.166 Car ventilator and dust arrester. raUway. S. H. Geb Iman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.9'12 Cardlnll enldne appliance. Hltcbon & Duekwortb 568,197 Carding erglne rubber condenser. T. G. Heau-
Car:::.1nf�iej',;r:J·:LMoore: : : : : : : : : . : : : · · · · : : : : : : : :  �:� carr:.t'k, am'�t���g� . .  �����.I��. ��� • • ?�� 568.000 Carrier. See Cartl'ldIle carrier. 
g:S��ld� "r{�r;l :u.!.. �:��� . macliine i.Otiiilii 568,� case. Ca.h re"l.ter and Indicator. G. L. Barnes .• • • • . . . . .  568.0l1 Cash r""lster and Indicator. L. F. Jordan . . . . . . . . . .  568.251 <'aster. H. L. Gamble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,023 
b::�:�: �;,ff1:�s;!:;kiiar· : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  =:� Center bit. T. F. H .... erty . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567.m Cbaln link. metal. H. L. Ferris . . . . . . . . . . . . . . . . . . . . . .  568.246 Cbalr. Sep Nur.ery cbalr. Rocldng cbalr. 
8t:!;-a!rie!: :g=:rus' 'for '';;i,jln;i '0;: ·Io .. arinii 568.127 
(,h.:'::.�t3� ������.�: :":. ����:: : : : :  : : : : : : : : : : : : . : : :  �:1Wl 
g���n .g�rJ�b-:.p�.i:g>:�i,iiie: -W: Hi: &i.8ett : : : : :  =:� Cigarette mach Ille. D. Perez y Bunol . . . . . . . . . . . . . .  568.273 Cistern cleaner. S. J. Vance . . .  . . . . . . . . . . . . . . . . . .  568.067 
2l:!l:r�:ec;·Bgll��Ut�: ;,I����:�iim·cie;,iiei-: 568.�i6 Comb cleaner. Disb cleaner. 
g��.lt�I"!.'l::�';c:':n�;.;!.���lnsiiiA': . : : : : : : : : : : : :  567 
Clotbes f.ln. W. M. Fitzwater . . . . . . . . . . . . . . . . . . . . . .  . .  C1utcb. rlctlon. A .  L. tlweet . . . . . . . . . . . . . . . . . . . . . . .  . Cock. rever.lble stop and waste. J. Totbam . . . . . . .  . 
bgf�';,�:�y ;.'C�I�ocO:''::i�.i�.e: .�:. �:. �����::568.iir4; =:m. Col lapsible boat. J. H. Hutcblng . . . . . . . . . . . . . . . . . . .  568,2.'iD Collar 'lIld bame. combination tiorse. J. Reimann :nI Co:nb cleaner. G. L. ReeoBtierna... . . . . . . . . . . . . . . . . .  169 CompaR& marlner'B, D. Baker . . . . . . . . . . . . . . . . . . . . . .  . �:efu���f..��y�K Dj,:a:::::oii.iii: . crook';;: ' &; Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
��IT'o�o��ra':.;l· f.at�"io;'ii.iCriiDz:: : . : : : :  : : : :  : : : : : : : Coucb • •  prlnlll. C. S. Rouse . . . . . . . . . . . . . . . . . . . . . . . . .  . .  ("oupllnll. See Sbaft or pole coupling. Crane. F. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.174 
&�f�;.�;lgf��:{I.�. \\�lckiimiaiin: : : : : : : : : : : : : : : : :  =:m CUltlvator{ tonlluele ••• J .  V. Rowlett . . . . . . . . . . . . . .  568.1n! CUrler. ba r. J .  Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5f'8.176 Current·s of hillb frequency. regulatlnlfapparatU. 
cur���f:�u.:'It;:· f�I.;(;����y: 'metiiod ' of' 'and ' a� 568.178 

("nJ:l:��t�%.p�?��t,"l:n:-tiJ,:;���: :  : . : :  : : : : : : : : : : :  =:� CurtalD pole fixture. R. B. Starbuck . . . . . . . . . . . . . . . 568.048 Cuspidor. J. R. Powell .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568,070 Cutter. See Band cutter. Tobacco cutter. Wire cutter. Darnlna apparatus. E. Goodwin . . . . . . . . . . . . . . . . . . . .  568,110 
gr�ta�::�ne�.l\�� grr.ratus. T. E. Dangberty . . .  568.163 

Digller. See Post bole dlllller. 
gl:�I���::�: f. ll: k��:: : : : : : : : : : : : : : : : : : : : : : : :  �:Foo DI.play receptacle for bPrrel covers. W. H. Illoom. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.126 
g::Wll�: afa�r;a���.�it::� Rp'}��e':kgi' and ' a� 568.219 

paraLus for. V. J. Kn98ll . . . . . . . . . . . . . . . . . . . . . . . . . .  688.268 
g::g� �':i'J:::,rj.S��d�rlr:ti;.-. ���?�:: : : : : : :: : : : : : : : :  : : :  ttrd 

, g::g�. s���!��.r,>�.a1�dj��. �a�io��b.����I.t.��: : : : :  =:rJ �����I:�·':':J;,".:n':Nw�';n�tlv�eIi:: .::��� =:1:: Dralo. J. �'rankltn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,195 ' Rack. See BriCk dryiDir rack. Display rack. Ored,<er. P. Bunau- Varllla . . . . . . . . . . . . . . . . . . . . . . . . . . .  oe8;2:U RaU fa.tener. J. M. Spaulding . . . . . . . . . . . . . . . . . . . . . . .  568,113 DrIl l . G. H. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.067 Ball joint. T. C. do Pont . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b6'1.11118 Dropper. See Pol.on dropper. Railway cr08.lnllls. automatic Ilate for. L. L. 3um-DrYlDll apparatus. C. B. McDonald . . . . . . . . . . . . . . . .  568.096 mers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,001 
�'!.�;=::y �li��� .tb�::!'!���� .: :'. ::. :.::'.: '::. �= 1::1::; :lFn:llri':���t��1-�nw: Sti.iitiei-·::::::: =� Electric brake. A. F. Macdonald . . . . . . . . . . . . . . . . . . . .  567.989 Railway .wltch • •  treet. H. Hot.tra . . . . . . . . . . . . . . . . .  568.140 ElectriC current regulation. automattcdevlce for. Rand or welt nallillll Clacblne. L. Goddu . . . . . . . . . . . 56!!.248 E. W. G. C. Hoamann . . . . . . . . . . . . . . . . . . . . . . . . . . . 667.982 Razor • • afety. A. L. Silberstein . . . . . . . . . . . . . . . . . . . .  568,212 Elwtric current. of billb frequency and potential. Refrlaeratlnll apparatu •• COIl cleanlnll device for. apparatus for. N. Te.la . . . . . . . . . . . . . . . . . . . . . . . . . .  568.116 EorIcb & Donlle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.989 1!:lectrlc motor controllinll apparatus, H. W. Refrigerator. S. \)icIdD80n . . . . . . . . . . . . . . . . . . . . . . . . . . .  flf8.812 Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568.0l8 Refrillerator. evaporative. J. G. Lamb . . . . . . . . . . . . .. fd3.2IiII Electric trap pulllnlll devIce •• multiple circuit Reai.ter. See I )asb regl.ter. closer tor. T. R. Barney . . . . . . . . . . . . . . . . . . . . . . . . . .  568.013 RegIster. J. A. Mebllnlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,033 Electrical current. of hlah frequency. appamtns ReIlulator. See Pre •• ure regulator. tor producing. N. '1·esla. . . . . . . . . . . . . . .  . . . . . . .  . .  568.180 ReIn sup�rt, A. C. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . ... 568.1411 
EI����iI1����\v �':g:�g����. �.���.I� .����:. 567.969 RoC: .. ��� .�: ���� �.��?I�� . .  �����.�?�:.�: .�: .��= ()l9 Ele�:���t,it����f�!�n�'k�rn����IW:' J�.::.:i':.�.�: 568.183 ����g,gflr¥� l!·bPi.a:.eV:H·oiKii::::::::::::::;: .:: Electrode. H. Blackman . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  568,229 Roof eongtructlon. F. L. t'ook . . . . . . . . . . . . . . . . . . . . .  . .  Electrode for electrolytic deeomposltlon, H. Rooflna bracket. J .  W. Sblrer . . . . . . . . . . . . . . . . . . . . . . . 
Ele!��".J""���e;.apeiiiiC: J: s:Miilr::: :::: :::::. : :::: = l�fe. ,,:!�e:e:t�cF.I��:�?I�t����. �'. ���I�.::: :192 Electrodes • •  ubstance for telepboue. D. Draw- Rullnr. macbinec C. Burrows . . . . . . . . . . . . . . . .  668.286, � Ele��':;'f�ii.; iWOt:i;;iUia·Bpparaiu·.-:iC8iackmiUi: :  = t::'J':o�?�'!.e�. W�·IS�.���: : : : : : : : : : : . : : : : : : : : : : : : : :  568:Y22 
=g����lo�;:acra�DI:;n�:�.m t.::,��r��eeiiiriiie; 568,268 �bs�ir�:v�b�;,:�I.����: •. :: .. :::::::::: . .... � : :  =:� 
Ey�l:""!'�cf.'!." p'f�rIinY;�iscb . . . . . . . . . . . . . . . . . . . . .  568.2IN 

SawJ: }���e�o.:;.::.���.t.t.I�. ����. ?� ���'. � •. �:. � 56l'.001 �e"la •• �. or .pectacles. C. J. Bailey . . . . . . . . . . . . . .  567.9Ii6 Sawmill carrlalle. G. H. Patullo . . . . . . . . . . . . . . . . . . . . .  568.272 Eyelet •• etc., device for feedIng. A. Latbam . . . . .  668,201 >law teetb • •  Ide dres.er for. G, M. Brown . . . . . . . . . .  568,29{; Eyelet •• device tor ma.l!.lng covered, A. C. Esta- ScIssors or sbears, combmatlon look for. T. H. brook. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . Bradlsb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.188 
�:��\�.J����� �.����� .':?���� .�: .�:. �.�: :  �:r.e�: J�tv� .�����: . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.0M 

J:���r t!f:�'C: 8: smlili:: : : :  : : : :  : : : : : : : : ::: : : : : : :  �:�\��m�of.;,�iP.��omii8ii:::::::::::::::::::.: =:� Feuce. J .  L. Sarver. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  Separator. bee Oust .eparator. Fencl nil. stay tor wire. G. C. Bovey. . . . . . . . . . . . . . . .  Separator. C .  U .  Sanders"n . . . . . . . . . . . . . . .  _ . . . . . . .. . 568.14" �'ender. See Car tender. Sewlnlll macbme bobbm case. H. A. Bates . . . . . . . . .  568,101' It'lber cleaulnll macblne. 8. B. Allison . . . . . . . . . . . . . .  568,220 Sewln� web. of fabric, mechanl.m tor. E. T. & E. Fiber separating and cleaning macblne. S. B. H. Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 666.002 Allison . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  568 Sbade roller attacbment. E. F. Hartsborn . . . . . . . . .  1ieIi£'iO Fiber .eparatlnll macblne. S. B. Allison . . . . . . . . . . .  Sbaft o r  gOle cOu�lInll. Eo Benkert . . . . . . . . . . . . . . . . .. � Fire e.cape ladder. P. Rles . . . . . . . . . . . . . . . . . . . . . . . . . .  568 Sbavln� rusb bo der. S. '1'. Varian . . . . . . . . . . . . . . . . .  = 
}:�rnf:gi-t���a:rfIt.n��ry'i:.���·. �'. �:. �?I��: : : :  ��::�:nr.:t���eit��r.�:t.�: .�?��: ::. ::::::::::. =:� �'lour dres.ln� macblne. J. H. Dawson.. . . . . . . . . . . .  Sbow case bracket. F. Pollard . . . . . . . . . . . . . . . . . . . . . . .  fd3.088 
�1����:.°J?�: :litcib��N.�� : : : : : : : : : : : : : : : : : : . : : : : : :  �l:::Brle����i:..�r�li�&i: · · · · · · · · · · · · · · · · · · · · · · · ·  � Foldlnll table and tray. W. L. Wbltlng.. . .  . . . . . . . . .  !!I�nallnll devIce. electrIc,. G. F. Knollmann . . . . . . .. 567.118& Fork • . See Corn fork. SkIrt. eyelloll. P. B. Hercut . . . . . . . . . . . . . . . . . . . . . . . . .. 1i87.\tIII Furnace. See Boller turnace. Smelting furnace. Hkyllabt fastener and ral.er. G. M. Parsons . . . . . . .  568.2':1 
�::.rnb�� .... :�rW�ti�: ��'1;���er 'ai ·ai.'::::::::::::::: ��: �:r�lrl�� ·f':.��.<;;J�f::.· ii!i-iie:'j: ·S: 'LOder: '.:: =:= 
8::: t�:�: cOD�;,:m\\!::yii: sewaii : : : : : : : : : : : : : : : : :  �:� ���b��s���f:.,:.ev�l:Ct�ca'II�I�eaieiJ: "w:' s': 567.118& 
Gas burner. electric band Iilllbting. 6. J. Gal- Hadaway. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.976 braltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.m Speed 1l98n11ll. cbanlZeable. J. L. Bogert . . . . . . . . .. . . 1i6l'.(i6I 
&:: :�:1�:: .f.-J>·K1:1����: : : : : : : : : : : : : : : : : : : : : : : : :  =:rrs ��:gl�n.::!���:<f.��:aii. ::::::::::::::.·::::::: ... : �:� Ga. produclnlll apparatus, C. W. Plnlmey . . . . . . . . . .  568,038 Bplnnlnlll macblne.ltwlne. Ellis & Steward . . . . . . . . .  568,299 Gla.sware. metbod of and apparatw! for maklnlf Spool bolder. D. P. Pewthers . . . . . . . . . . . . . . . . . . . . . . . .  567.91'6 hollow. C. V. Ar�ollast . . . . . . . . . . . . . . . . . . . . . . . . . . . 568,287 tlprlnkler. See I.awn .prlnkler. Globe bolder and ub pan. combined, T. E. Square. tailor·s. R. Moccla. . . . . . . . . . . . . . . . . . . . . . . . . . .  568.263 
Golt��:r:liv;'r' ii-om ·ii,el' ·"re.: "iect.:oiyt',c"aP-' 568,223 ��f���� ������IIi��'l����e �I:;;'�����: : : : . : : : :  �:�g 
Gofe"in

a
�:."r��f.�:�::'��'e�3t���.�. ������� '. : : : : :  =:� ��!;-.;: ·�.r:·:'�CYcl�e:t���· T. Oddy . . . . . . . . . . . . . . . 568.008 

Grain. Cleaning or scourlllJ<. J. Beall . . . . . . . . . . . . . . . 568.120 Stone. compo.ltlon of matter for artificial, A. Grain stoning and wasblnlll apparatus, L. E. Bar- L1ery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.239 
GrI.w�� 'mili: ·E·. · iiaiily : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:= �tg����tt��: W�i�!n.�·o�pe��onar . . . . . . . . . . . . . . . . .  568.m1 

6ultar. C. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.10l Rtove. vapor. S. Daniels . . . . . . . . . . . . . . . . . . . . .  568,018, 1i68.311 Gun cocklDlII mecbanlsm. Bachmann /I; WlllfDer . . .  568.288 Suspender .Ude. H. G. Corser . . . . . . . . . . . . . . . . . . . . . . .. fd3.128 
6U�b���::/������ .�?�.�?��!�.�����:. :'::: .�: 568.286 �':�\�? Ss.:,e �lAfn"iJ ���? Roiling mill feed Hanlller. See Door banger. table. 
�:���. :!rifn:;.n�:I�·. ·. ·.: ·.:·.·.::·. :::: . : : : : : : : : : : : ·  t���' ,;,���eg�fri�· taiik: . . . • . . . . . • . • • • . . . . . • . . . . .  568,172 
��'f:�n��.Il�. 't�p�z.�: .::.?���: : : : : : : : : : : : : : :  �.!:������:t\�r����Y:����� : :  : : : : : : : : : : : : : =:� flat fasten� F. M. Stacy. . . . . . . . . . . . . . .  . . . . . . . . . . . . . Tobacco cutter. T. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 568.296 
�:!t���·tlee c�r 1J!::�:r�.. . . . . . . . . . . . . . . .  . . . . . . . .  t�lc�f!:,�lp�.���';��� .. :: •. : •. : •. :::::::::::: .. : : :: =:r:l Hinge. J. H. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.316 Trap. See FI� trap. Hoe • • buMe. H. A. Parcells . . . . . . . . . . . . . . . . . . . . . . . . .  568.U3 Tra£ screen. . N. Winslow . . . . . . . . . . . . . . . . . . . . . . . . .  568,186 
�gr.:�

d��� �=\��p:al:::::�iiciaiiip·ior; 568,028 TroG�:on: tJ�!��:. ������. ��� .�����.�� •. �.. 976 P. Bascb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.071 TrUCk. ca�:W. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
ft�:.,:�::.,eb':'T':T;r:.!��:·:.::::·.:·.:·.:·::.::·:.:::·.:·:. =:5i1 ¥u':;a:ien.;tl:�1��iimeiii: (i·DBvidooii:: : : : : : : :  :: Ho.e mender. J. J. Cooll'lr . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.962 TUIII • •  haft. L. B. Allen . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  010 Hot water or .team bofler. D. F. Moraan . . . . . . . . . .  568.167 Type writing macblne. A. Fo."ate. . . . . . . . . . . . . . . . .. 301 Ice cream mould and dl.ber. Pblllis & McCoy . . . .  568.274 Type writing macblne feeding attacbment, 6. L. Incandescinll mantle •• material and proce88 for. Rawdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,118 
Inc�a�oJ. O:b�:;;ai ·.:egiiiatOr io.: H: '0: ' w,;,jieii; 568.l8t �:c�re��::e����J;,:i. �aw.r'iiilii�j.-::::::::.: �:!g 
Indl':,[Cir: ' sei;spe;,ji'indiCS:wi-: . . . . . . . . . . . . . . . . . . . . 568.123 ¥:I�I�'d�':�e�i. '6'. �!c:� •• eW:: . ::::::::: ·::::.'.: =:Mi Insulator. W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,060 Ven .. enn� Implement. W. E. Brook . . . . . . . . . . . . . . . .  568.166 Iodoform combination wltb bexametb,lentetra- Venp.erlnll macblne. W. 1!:. BrOCk . . . . . . . . . . 568,lliII. 568,161 mine. A. Elcben�rnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.968 Veneenng macblD�W. E. & A. M. Brock . . . . . . . . .. 6OH.166 

i�f:t. S�"e'\;r:��Jl'it �:�:��: �rl�. E: tr!��:: : : : · : : : : : : . -oos;tii7: �:lfl1 Journal box. w.lf. Kendall . . . . . . . . . . . . . . . . . . . . . . . . .  li68,313 Ventilator. SAe Car Ventilator. Knitting macblne. R. Cballands et aI . . . . . . . . . . . . . .  568.190 Ve.sel motor. G. W. PrIce . . . . . . . . . . . . . . . . . . . . . . . . . .  568.1 17 Lamp. J. V. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.038 Vulcanlzlnll apparatus. P. J. Davl . . . . . . . . . . . . . . . . . .  568.129 Lamp for velocipedes. etc •• electric, A. M. Rodrl- WlIIlon. I. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5117.001 l\i11ez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.209 Weatber strl!!. W. F. Woodring . . . . . . . . . . . . . . . . . . . . . 568.0l1 Lamp. Incandescent. J. T. LI.ter .. . . . . . . . . . . . . . . . . .  568.262 Weldlnll die. " . Reinbart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,Ql3 Lamp •• apnaratn. for manufaCfurlnlll Incandes- Wbeel. See Bicycle wheel. Musical In.trument cence electriC. Lean & Massey . . . . . . . . . . . . . . . . . .  568.H2 spur wheel. Veblcle wbeel. Velocipede Latbe. crank aXle. J. L. BOllert . . . . . . . . . . . . . . . . . . . . . .  568,063 wbeel. 
Lawn .prlnkler. C. D. RatbbllD . . . . . . . . . . . . . . . . . . . . . .  568 042 Wbeel. C. A. Hodlfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  567.001 
Ledller Pl'rPl'tual. H. H. Holl'lDann. . . .  . . . . . . .  Windmill pumplnl( attacbment. F. Miller . . . . . . . . . . 567.990 Len •• B. D. TJ!Ylor . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  : : : :  Window. bay. L. G. Quack�nboBS . . . . . . . . . . . . . . . . . . .. Wl."11 Len. mount. W. C. Homan . . . . . . . . . . . . .  . . . . . . . . . . . . .  Wlre.cutter. A .  G. Wilkin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,010 Liquors. proce •• of and apparatns for treating Wire tlahtener. H. W. Vall. Jr . . . . . . . . . . . . . . . . . . . . . .  568,056 malt, A. E. Feroe. . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . .  ;renc�. See Nut wrencb. 
Looomotive enlllne. I. T. Dyer. . . . . . . . . . . . . . . . . . . . . .  renc • G .  L .  Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.284 Loom. J. Poyser. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wrench attachment. B. E. Keen . . . . . . . . . . . . . . . . . . .  Ii68,067 Loom. band. W. Harvey. . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Wrlnller. See Mop wrtnger. Loo." pattern chain. W. A. & D. Crabtree . . . . . . .  . .  Loom sbuttle. self. tbreadlnlf. J .  ��rt��. fd3.319 Macblne brake. A. Box . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ;8,233 DESI6NS. Manicure Im�l�meDl R. E. Hart .. . . . . . . . . . . . . . . . . . .  568.249 Mateb safe. ullin. Wd:att . . . . . .  ii . . . . . . . . . . . . . . . .  568.276 Batb tub. D. D. Bnlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.08i 
�::.';:h�g��oknf��:ls. ;'t�:.sT?;uberr:�D.i: : : : : : :  = Batb tub rim. D. D. Butck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,063 
Mill. Bee Grlndlnlll m,JI. g�m��J�i: .t.;u1inr:.�nl:�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �l: Mould. See Ice cream mould. Veoeerlnlf mould. O('ttle .topper bulb. e. T. SObondelmeler . . . . . . . . . . . 26,064 Mouldboard. S. A. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.216 Box. F. Van Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,066 
�gfo�I��:

rVe.�:r��toi-:
" """""""" " " "" 568,283 Buttoo or pin, J. E. Cremen . . . . . . . . . . . . . . . . . . . . . . . . . .  26,009 

S b """ U6 Car .eat panel. J. A. B,·III . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,1)68 
l1��'i.ha,,�le�·ve�. ���::;;iiUi ·ior ·iUi-iil.ig:·E: ii: '""" CommunIon .ervlce tray. J. W. Syke . . . . . . . . . . . . . . . . 26,001 

Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568.019 U�g�c.'g. �·o����ela::::::::::::::::::::::::.'::: . .  ::::: =:� Mu.lcal In.trument .pur wbeel. P. B. T. Beruer 568,292 File •• etc .• bandle for natl. H. A. Welbman . . . . . . . . .  2Il0l0 Mu.lcal ln.truwent •• pneumatic aerlon for. H. C. Fire e.capt' •• friction loop for. Howland & Olm-Relcbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,2'18 sted. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Nur.pry cbalr. G. W. Gable . . . . . . . . . . . . . . . . . . . . . . . . . .  568.134, Flo .. er pOt bolder. M. Clarke . . . . . . . . . . . . . . . . . . . . . . . .  . ��t.�:ggf�o:�I:a�j,�· oL�nIlF: A:' Raii.':::: ·.':::::: �:� , ar:..:nr.,�:ef:'3�� .�J:;t���.u��.:::: ..... . ::::: ':. '::. '::. Oil and Ila. motor engine. j. H. Cundall et al . . . . . .  568.017 Hol.ti'.1II macblne •• cyl inder bead tor. �" A. Bates. Oraan bellows. exbauster or feeder for musical. Mantle .upport. F. S. Ba.rrow. . . . . . . . . . . . .  . .  . . . . . . . .  . J. H. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568,310 Mattre.s frame c"mer block, W. H. Taber . . . . . . . .  . .  Orlllan reed. J .  WoJclechow.kl . . . . . . . . . . . . . . . . . . . . . .  668.124 Paper. wal l. (" Booz . . . . . . . . . . . . . . . . . . . . . . . . . .  26,086 to-Ozone producll1ll apparatu •• N. Tesla . . . . . . . . . . . . . .  568.177 PIn. Tillingha.t & Albro . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Packlnj( for 011 well pumps. W. JIJ. Karns . . . . . . . . . . 008.069 Pipe .craperFL. Wbltinll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
��in::a��t,:'.r.a� .. ack & Werle . . . . . . . . . . . . . . . . . .  567.958 �r:�:"J. W�woo�.��Ke��.��: ::: . ::::::::::::::�:�� Paper 'e�dlnlf n.acblne. R. S. Oder . . . . . . . . . . 567.99f. {>67.990 Sllfn letter. J . A. Irving . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Paper fo,dlnlll machine. F .  Meisel . .  . . . . . . . . . . . . . . . .  668,8111 SIj(n �ost. Lawton & Stoner . . . . . . . . . . . . . . . . . . . . . . .  . PaPA� ��c.::.���: sha.��. ���.�.� .���.������ ... r:.�: 568,211 �1�d2:�H:�:ke��; Jndkiii8:::::::::::: ' :::� Pavlnlll blocks. apparatus for handling. J. Sberl-dan. . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.147 Pencil. lead. JIJ. 1!:. MonrHe . . . . . . . . . . . . . . . . . . . . . . . . . . .  li67.991 Pen holder. E. Ackerman. . . . . . . . . . . . . . . . . . . . . . . . . . . . TRADE M A RKS. Pe.tle and "'Iua.hlnR apparatw!. T. Wieland . . . .  . .  PhonojU'apb. G .  W .  Moore. . . . . . . . . . . . . . .  . . . . . . . . . . .  , Baking pans. certain named. W. H .  Mullins . . . . . . . .  28.B8I' Pbot()llraphlc .butter. V. Royle. . . . . . . .  . . . . . . . . . . . . ('um cbewl� American Cbemlcal Company 28.11115 Plano tune modIfying attacbment. A. H. Stuart. .  • .... -. • . . . . . .  28.886 
Picture .upport. P. Lind"meyer. Jr. . . . . . . . . . . . . . . .  

I 
Tea. lteed. al.b & Lanllle . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pin. See Clotbes pin. Pipe. R. WetzeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.(U! ---
PI":'at"..t:;·j �o:rr:�����. ��. �.����� . .  ��� . .  �����. �r 568.318 PRINTS. Planimeter. E. J. WIllis (rel •• ue) . . . . . . . . . . . . . . . . . .  11.668 1 Planter. O. O. Ovre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.270 I .. Colman's Mu.tard All Over tbe World," J. & J. CoI-
�l�e;:if.��r:.;�.;t:.���:::. ::::: :::::::::::::::::::: =-rJ I .. V:'WitCheoi' FOi-tiiDec8i-d,j:.; ·uiiiied·Si&i.es·pjaYiDil 26 Plow and .eeder. combined. J. Porteous . . . . . . . . . . . 568.100 

I 
Card l:ompany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 Plow. dl.k Ilang. S. H. Miller . . . . . . . . . . . . . . . . . . . . .  568.09t Plow. bill.lde. A. C. l:to8encranz . . . . . . . . . . . . . . . . . . . . 568.279 Pneumatic transit pipes. valve mecbanism for. .\ prl n,pd r..,p..- of tbe specificatIon and drawin� of B. C. Batcbeller . . . . . . . . . . . . . . . . . . . . • • • • . • . . . . . . . . .  568.291 any patent In the for,Olng list. or any patent In print Pol.on dr'alper. D. IV I I  lIaID8 . . . . . . . . . . . . . . . . . . . . . . . .  568.150 Issued .Ince 1863. will e turulsbell from tbls omce for 

��::.�O�eeIW::-p�e.�: Rowland . . . . . . . . • • • • . . . . . . . .  b68.1l9 I �� "t�!"j,a�nO(�ee���t".:3 s::!:ltht� Tu�:n2 �':,��r 
Pre88ure r""nlator. W. A .  Kitts . . . . . . . . . . . . . . . . . . . .  568.029 ' Broadwsv. New York. Special rates will be lfiven wbere Prlntlnll and ealculatlnlll macblne. D. JIJ. Felt . . . . . . 568.001 l a 18l'Ile number of cop Ie. are de.lred at one time. PrI��W�rt:�%�lg?��:��?�:.� . .  ���� . .  ��I.��� . .  ��.� 568,004 ( ' n n n d i n n  " n , p n ' .  may now be obtained bv tite in-Propelling by motion of ves.els. apparatw! tor. G. ventors tor any of tbe Invention. named In tbe fure-W. PrIce. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  567.\199 1I0inlll lI.t. provided tbey are .Imple. at a co.t of � eacb. Pnlley I\i11tde for roP!"'. II. Tbonar . . . . . . . . . . . . . . . . . .  668.1l'16 If complicated the coat will be a little more. For full 
�re.·l�I�: .�:.�·:::.:·::::.::·:.::·:.:·:::::.::·.: =:m I ��c���:r��':e� :r:.:'t.&m��·ai: .::.r:�� New 
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� For aome c/all... of AaverUBetllentB. Special and 
Ui!lher rates ani requ4re!&. 

l'hc abovE:. are cnwyes per tUZa..te line - aooltt eight 
wor.js per l ine. This notice shows the wldtb of t.he Ji1.le. 
,nd 18 8eL In lIIlaLe typ�. l<lru<ravlDll8 may head ad"er· 
t1semeDL8 at t.he same ... "ate per 8.Il&t.e line. 0" measure. 
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rnornintZ' LO appear in the I Ol lowtwr week'� iSBllE;. 

WO�!u�!Pe!����S 

lime and """"1/ bJ using our 

Band PoWBr PlaCnhlBIg 

',itutifi, �mtti,all. 
MechanicS; Meehani-

�!'i:g�P';�r:.�i..r;: URtllllml.l 
Architecture; Mining; 
Civil Engineering in 
all Branches; ·Steam 
Engineoring (Stat·v .• 
Loco. and lIfarineJ.

· 

The .... tera.tIon •• 
Corno __ .. 8ehooll 

THE OBER LATHES • For Turnmg Axe. Adze. Pick. 
Sledge. Hatchet. Hammer. Au­
ger. b·lIe. Knife aud Chisel Ran­
dles. WhUBetree8. Yokes. Spoke8. 
Porch Spindle8. Stair Balusters. . Table and ChaIr Legs and other 

. "·regular work. 
- PatentBfl. .... Send for Circular A. 

T H E  I M P R O V E D  Two cjllnaera hi one 
oaatlng. Occu�es le8S 
space. and we hs less 
for its power l an any 
engine made. Can he used 
:���

e
iltre�:t..t\�n;; 

or marine. No lire. No 
hest. No smoke. No 11-
censedenglneerrequlred. 

�Sendfor catoJ/)gUe. 

CAS E li/ n i N E .  

FOB CA TALOG UE� 
A-Wood-working Machinery. B-Lathes, etc. 

The O b l' r  I.atbe Co., ellaa.· in  Fal ls. 0 . ,  U . S . A .  SI NTZ G A S  ENGINE CO • • 

SEIECA FALLS mG. COMPAlfY. 
695 Water St • • Seneca FallS. N .  Y. 

AMERICAN PATENTS. - ,  AN INTER-

BICY C L E  M AC H I N E R Y .  Gr'Mi�h�,ai1! '��' A .  

C H A I N D R AW B E N C H  
For makl",. Steel 

Tubing. 
e�[ lntl Rnd valuable fab le  shuwlmt the Dumber of patents 
��;�t��e�

o
�,;a

e
f;�(�&8e 8::Jr;��n�p��w�

h
:g

h
rfe��f!��� 81. 189&. Contai ned I n :o:.CI � :S 'r I F 1 0  AMERICAS 8cp­PI.B" KS'T. No. 1 0 0:J. Price JO cents. To be had at this oflice and from al l newsden.1ers 

� Send for Booklet. 
The Waterbu!,! _Farrel 
Fo u nd ry and Mach ine 

COmllany. 
Bank St.. Waterbu ry. 

Conn., U. S. A. 
. P O W ER & FOOT I SHAPERS . P LANERS D R I L LS 
L.. AT H E  S.  �:Dc�tf'lpf',��P 2�TlrL'J�ul��t� S E BASTIAN LAT H E  C O  120 CULVERT ST C I N C I NNAT I . O. 

Ford. Patent SHEAVES Self-LubricatIng 
For all c o m m o n  
bushed BI.OCKS 
lncreasea the life 
threefold. the cost 
hut 10 per cent. 

A Book on Tackle 
BIock8 li'ree. 
Boston " Lockport 

143 J,��..!::a\ St.. 
Boston. MII88. 

pr- Qnier Star Brand. 
• •  TH E MASON • • 

p!tSSUrt RtgUlator 
For Steam, Water and Air. 

Accurate and reliable. 

pr- Send for catalogue No. 10. 
T H E ilI A ... O N  R �:G U LATO lt CO., 

, O l iver St., Booton, U .  S. A. 

THE BILLINGS HAND VISE 
The Best Vise for Linemen. 

Drop Forged from Bar Steel. 
Interchangeahle Parts. Parallel Jaws. 

Hardened hy Special Proce88. 
I'r' Send for <Xrcular H. V. 

THE BILLINGS " SPENCER CO. 
Drawer 3. Hartford. Conn. 

M A N U }j'AO'l' U RE OF .BICYCLES. -A 
�ery comprehensive artiole J!'lviml the detnUs of con .. 
struction of e .. �ry part of l lleBe vehicle.. Wllh 16 en­
aruvinus. Contamed in SCl l!:NTU'lC A ME ltlCAN Sup-
1'1.11" E"T. No. nos. Price IU cents. To be had at lhi. 
olliee and from all oewsdaalers. 

BARN ES' 
New Friction Disk Drill. 

FO R LI G HT W O R K. 
Hu the.e 6,eat Aduantage,: Tho spood .... be 1ast&n!1r chansod from 0 to ll1C1O 

:n&hb:��:-:��W�eq�W�7.� 
Bmallest or larpat drilla within ita r� .. WaD­
d .. rful ecoDom1 iD time and ereat -viDa iD drill 
broakap. Send for catalogue. 

W. F. " l NO. BARNES CO,! 
Ruby lit. ,  - B.ockfora, DI, 

TRANSITS AND LEVELING- INSTRUIIfFlNT8. 

A DJ r:'� R J.1i: B E N C H  L E V E L  
Bottom8 
Vtc:3:�r::d 
and 
graduated. 

t"." '* ..... to III In. Price $2.50 to IS. For hOok on the level 
C .  F. R ICHAR DSON Ie. SON, 

P. o. Box 9 " ' ,  AT H O L, M "  ... S . . U. S • .\ . 

Bolt Threading, Bolt Head­
i ng, and Nut Tapping 

M AC H I N E R Y .  
We are the leading manufac­

turers lu our line. 
pr- �.:r. =��r��taIogue 

ACRE MA CHINERY CO. 

Cleveland, Ohio, V. S. A .  

A R M STRONG 'S  * P IPE  * TH READ ING  
- A liD-

CUTT I N G-OFF MACHI N ES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
te:l'�I��I=:' ���I:t 
Pipe Cutters. .stIlC;" anti DI .. " n1 r°,.J"lIf I I lU  IIr.kf1,n1ulr.dI}td to be TBB BBST. �Stnd JM" catalog. 

THE ARMSTRONG MFG. CO. BrldtrePOr" CODD. 
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Faneuil W atch Tool 00, E I t i S I 

� BOlton. Mass •• U . S . A. xperlmen a c lence 
With the new attachme!'�the Rivett Automatic Chuck 

Closer. from lOO5 to � more work can he done. 
NBW TOOLS • • •  N EW C A T A I .OG UB, 1 898 

HALF A CEN T U R Y  OF CYCLES. -AN 
intere.tinJr history of the cycle from Its orlJrln IlP to t il e  
preiSent time. 'l'oe drst crank·driven bicycle. The • •  bone-shaker " and its 8ucceshor8. 'l'he tricycle. The 
modern wheel. Cycle buildinll a 8ctence. POints of im­
urnvement. 'I' he nnenmar ic t i re. A hand Rnd font c�cle. 
With 9 lIIustratloll8. Contained In 8CJI!NTIJl'lC AMKRI­
CAN SUPPLKMBNT. No. 1 41 1 :J . Price 10 ceutll. To he 
bad at this otllce and from all newsdealers. 

• •  PHY SICAL A N D  SCHOOL 

IN DUCTION 
CO I LS for experi-
ments in X rays and 
other elec:trka1 work. 

The Curtis Patent 
Damper Regulator 

Ie the cheapeat aud moat reliable. ·rhe only 
1'8IIulator llUaranteed to ch8Jll(O direction on a 
varlat.on of � of pound steam pnl88ure. It wIJl control any damper. 

.... Send for circular S. n. 
D ' ESTE .. S E E LEY CO. 

2 9  to 33 HAVERHILL STREET, BOSTON 

The Scientific American 
Reference Book. 

A. moat use ful  little bound book o f  IliO page8. com­
prllllng. probahly. the most extell8ive variety of 8tand­
ard. practlcaI, condensed luformatlon ever furnl8hed 
to the public for s') small a price. only 25 cent8. 

Among Its contenta are : The Last Census of the 
United States 11890). hy State8. Territories. and Cnun­
ties ; Tabie of f)\tles having over 8,000 Inhabitants ; 
Map of tbe United State8 -miniature outline ; The 
Patent Laws full text) ; The Trade Mark Law (full 
text) ; The Copyrl .. ht Law (full text) : Tbe Principal 
Mechanical lIfovements- iIIustrated by 16D small dla­
.. ramlt-Of value to Inventors and desllroers of mechan-
18m ; �ledaIUon l'Ol'tralts of Distinguished American 
Inveutors; Valuable Tahles relat.lng to Steam. Elec­
tricity. Heat,.Metals, Wel .. hts. and Meaoures. 

pr- Sent bl/ mail to· anti aMres8 on receCpt; of price. 
23 ceDts. 

MUNN 8t CO • • Publishers. 
361 Broadway. New York. ----------------------

'I'H H  F I S H H R  
Patent Steam Pump Governors 

For Steam Pumps Working under Pr8118Dr8 
and the 

F I S H E R  PAT E NT GRAVITY GOVE R N O R S  
For Steam Pumps IIUIng elevated open tanks, 
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I<" I "'H E lt G U V E I f l\ O ll CU . .  
201 S. 1st Avenue. Marshalltown. Iewa. 

REV ISED A.ND BNLARGJ!ID. 
] 110 I' alru nlld 1 1  II �llPe.·h C n l o  added. 

JU8t the thing for a holiday present fo� any man. woman.Rtudent, teacber, or anyone interested tn acience. In the n"w matter contained In the last edition will be found the Scientillc U8e of the PbonOJn"aph.  the curlOU8 optical illusion known 88 the Anortboscope. together with other new and lDtere8t'DlI Optical lIIusloll8. the 
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Van 
Universal 

Norman ____ 1L 
Bench Lathe. 

COILS AND BENDS 
- of -

I ron,  Brass and Oopper Pipe 
A L L  STY I .BS. 

The NATIONAL PIPE BENDING Ct). 
1 & 2  R iver St . .  New Haven. Conn. 

A DREAM OF COMFORT 
I. that best and most 8tyllsh ot all RECLINING CHAIRS, the 
R I P  VAN WIN KLE CHAIR.  

A rare combination of elegance 
and durahlllty. p08ses.IDII six points of excellence un­
known In other reclining 
ch�s. lUU8. Oata�l� 

P. C. LEWIS MFG.  CO. 
Box 1 2 . Catsk i l l .  N.  Y 

NAZA RB'rH I N D I J ST U U  I. S C H O O l .. 

UNDER THE �I(:{':lG�I I'aF' 'T�E SISTERS OF ST. JOSEPH OF NAZARETH (EPISCOPAL). 
Indll8tr\al tra�-::'t\,�� ����J t':�1 c�aracter to ren-

Terms ,150 a year. Wo vac!:ftonll. 

5TE LSTAMPSIcDIES FDREVERYPURPDSE, 
I I ,_MARKING C H HANSON S1�"�TOOLS I NI 40 CLARK ST� A SPECIALTY. ...... e M I C "' .GO 8END FDR CA TA L OGUEIf _ � .  

FOR S A L E ! 

CLAI��O�ADE PROFIT ABLE 
The Immense saving elfected by the use of our 

PERFEC:r�D �����:�DII':�: 
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n ::,��� STEAM statement a reality. Pros­
pectors and mining capitalists 

STAM P Investiaate. Nothing like 
them fn all Christendom. . .  Write 

CATES I RO N  WORKS, C H I CACO. 

APOLLO GALVANIZED IRON. 
No bUCKling-ftat. 
No cracking-ooft. 
No breaking-mall.able. 
No .qulrming-uniform. 
Every sh.et guaranteed. 

Apollo Iron and Steel Company. 
Pitt,hurg. Pa. 
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Al loy.. The Metal l ic A lloys. A Practical Guide for 

tbe wl4nufacture of all kinds of A1J I IJS, AmtLIJCums. and 
Solders, u�d by metal worke�8 i togetber wiU� th.eir 
Chemical and Physical Prupertles, MIld their appllcatlOll 
in the Arts aod t he I ndustries ; with un appendiX on 
the I;olorin�f Altoys Ilnd the Recovery.of Wasl .. Metal •. 
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Matl erie.. Huw to M.a.ke nnd Use the StorH�e Bat. 

te .. y, embracing its HIBlory, Theory, MaiDl enll n l'e ltnd 
the  In8tallatlon of PIIlnt8. By P .  B. \ \  "rwick. I l I n . ·  
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A �:ri1�lrn !l;1?C:il��r:.IfAg:..' MB
a
Yn��I

D�'V��i!��. f��!? 
cloth. 166 pUg8'. fully I l lu.trdted. N. Y •• 1.00 . . . .  81 .00 
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palles. London and N. Y • •  l� . . . . . . . . . . . . . . . . . . . . . . 83.00 
Com preMed A h·. P .... ctical Informallon npon Air 

Compression and t be 'l'ranPDl ist!ion and Appl tcation of 
Compre88ed Air. By Frank Richard8. 12mo. cloth .  2\J3 
plllle8. lIlnstrll ted. N. Y • • • • . . . . • • • • . . . • • • • . . . . • • •  81.30 
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Electrical Tran smloolon of EnerltY. A lIfaoual 
for the DesiJ{D of Electri' "al Cir('uils. By Arlbnr 
V'l

U
l/han Ahbott. Wil h 9 folding plates. 8vo. clt.l h. 53 '  palles. I llustrated. N .  Y • • . . . . . . • • • . . . . • • . . . . . . . . .  84.30 
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Electrll.'lly III El ecn·o-The .... peutic.. . By Kdwln J. HOlhtton and A .  F. K�nnl"l Iy. ( tt.lementu.ry Klectro­

'J'eehn ic:l l Series.) 121110, cloth. 402 pagt=s. ll lullil rHted. 
N. Y •• 1896 . . . . • • • . . . . • . . . . • . . • . • . • . . . . . . . . . . . . • • • • . . . .  81 .00 

Electric IncandeMcent Llahtlnlf. By Edwin J. 
HoU8ton lind A .  E. Kennel ,y .  (Elementary Electro­
Technical Bel ie • .  ) 12mo. cloth. Ittl lIIu.tratl"n8. • 49 
pages. N. Y • • I�OO. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 8 1 .110 

Electric I .i.,htlnlf. A Prr.ctlcal Exp081t1on of the 
Art for the Use of Enllineertl. Students, and others In­
tere8ted In tbe Instal lation or Operallon of Electric. 1 
Planl8. Volume I. 'l·he (. eneratinJr Plant. Br �·rane.s 
B. Crocker. 8vo. cloth. ili ps .. ea. J62 lliu8I rat.on>. N. 
Y., 18Il6 . . . . . . . . . . . . • • . . • . . • . . • . . . . • . . . . . . . . . . . . . . . • • . . • 83.00 

Electric Motor. The ElectriC Motor and tbe '1'rans­
mission of Power. By E. J. Houston und A .  E. K ennel-
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Explosive.. Nltro-Expl08Ives. A Practical Treat ise 
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Gas BUlllnes. A .  Practical Handbook on the Care 

and Management of Gas Engines. By G. Lleckfeld. 
A utborized '!'runsll l t ioD. Bv H. Richmond. With In-
8trnctlons for ,"unning Oil Engines. 16mo. cklth .  1m 
p .... ell. IIIusl ruted. N. Y . •  1896 . . . . . . . . . . . . . . . . . . . . . @ l .OO 

Gas EnjElne8. A Text Book on Gos. Oil . and Air 
Engines ; or. lntp.rnal Combnsth n Motors wllhout 
Boi ler. Bv Bryan Donkln. With 1M l I Iu8tration •• 

Second edition revi8ed und enlarged. 8vo. cloth . 500 
P8J<e8. 18116 • • • • • • • • • • • • • • • • • • • • • • • · •• • • • • • • •  · · · · · · · · · · · 81 . liO 
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Chemists and Gas EnlilDeers. �y W. J . A '  kin.on Butter­
lIeld. With numprous !I Iu&tralloo8. Hmo. clOl h .  :,,5 
PSt"l8- "-ondon. l8!,6 . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83./S0 

Indactlon Coils. Ruhmkortr Induction Co\18, t heir 
Construction, Operation and Appl ication, with Vllapter8 
on Batteries, 'I.'eaJa Coih� Ilnd RoentJl,en Radiography .  
By H. �. Norrie. 16mo. 183 p .... e8. I I I  ustraled. PIIPer 
cover. N. Y . • lS00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30c. 
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Metal Work. on Ihe Vi8e �·Joor. Latne. Plan In ... � hap­
lUll. SlotlinJr. MiIlinll. DrililnJr. Grinding and oth.r 
Machines. By Jubn '1'. U8her. ll Iu.trated hy 257enllr· v­
lU1I8. 8:.'2 pages. Hmo. cloth. N. Y •• l\l!!6. • • . • • • • . •• 2.1J0 

MDchiDi81. One '1'housand POinter. for Machinists 
and Hngineers. By Chllrles McShane. D1ust rRtpd. 
Hmo. cloth. IW2 page8. 1896 . . . . . . . . . . . . . . . . . . . . . . . 81./S0 
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New York. 1B!l6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84.00 
Mechanical EDlll lleer's Pockethook. A Refer.nee 

BOOk of Rules, Tables. Dut" U. D (I ..... ormulJB for the use of 
Eogloee'"8. lIfecblloics and Studeot8. By William Kent. 
12nio. morocco flap. pocketbook form. L087 _eo. N. 
Y • .  1I!IID . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  · • •  · . . . . . ii.00 

a� .. �t!,!l� ;�!����T::: �Vr�����r A'I".rao:.sr�lt'I.� 
Safety ot Work8 1n Iron and Steel. and of Ship. ; and to 
tne I!elect\on 01  Palnt8 for them. By John Ne .... m.n. 
12mo. cloth. an Pllll"" London. J5II6 • . . • • • • • • • • .  83.311 

Minerals, and How to Siudy Them. A Bonk for 
Bllllinner8 in Mioeralogy. By Edward Salisbury Daua. 
W il h  m< Ore than 300 l \ Iustrations. Hmo. cloth. a-o pal/I'll. 
N. Y . •  l895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 1 . 30 

IS nts. The Nut Culturist. A TreRtise on tbe Propa­
.. at lon . PlanLing and Cul t ivat ion of Nut Bearln .. Trees 
l ind Shrub_. Adapted to the Climate of t he Unl '  ed State8. 
with the SclentlHc and Common Names of the hults 
known In C 'ommeree u.s Edible or otherwi�e U.eful Nuts. 
By Andrew S. �·uller. Il Iuslraled. 12mo. cloth .  289 
pageR. N. Y • • lr.96 . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  81 .iiO 

Optl"aI I DNtrumellts. Modern Optical Instruments 
and their Construction. By Henry Orford . 12mo, cloth. 
100 page.. Illustrated. I.ondon und N. Y .. 189fI . . . .. !'!Oc. 
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Pump" and Pamp Moto.... A lIfanulll fur the USA 
of Hydraul ic Enlli neers. By Phi l i p R. 8]orllnll. In 2 
large quarto volumes. 261 pilltes. S69 pages. 18l\6..S 1 8.00 

R efricera t i o n .  Compend of Mecbar i cal Refrl .. era­tion. A ("omprehen.ive DlJrest of Appl ied Enerl/etlc. nnd Thermodynamics for the pt"ac. ical usn of Ice \1 anu. 
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BUy T E L E P H O N E S  
That Are Good -- Not Cheap Things 

Ttte Mutual Telephone Co., Petersburg, Va., cban�ea 
a Mason-Maxwell equipment and now are bappy with a 
M)O H Western " outfit. 

Hundreds of Similar cases mtty be cited affecting the 
apparatus of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 
250 South C l i nton Street, Ch icago 

The Largest ManUfacturers of Telephones tn the U. S. 

- - T H E - -

ar E,.'l'.\ B J . I ,. IU ; U  I S.J. il .  
The M ost Popu lar Sc ientific Paper  i n  the Wo r ld  

O n l y  $ 3 . 0 0  R Yeal', I II C l li d i ll �  l'O!!llnire. 
\V eeld J'  .... 3� !\ U Jll b e l'S n Y e RI',; 

Th i !'6  ,,-i de l l- ci rcu l a l e d and splendidly illustrated 
paper Is published weekly. Every Dumber contains six­
teen pages ot u8eflll Information and a larlZ'e number of 
origtnal eOlZravinp:s of new Ill ventions and d iscoveries, 
representilljZ Engineennp- Works, St.eam Machinery, 
New inventIOns. Noveltles III Mechanic�, Manufactures, 
Chemistry , Wlectricity. Telm�raph y, Photograob y, "hchi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of PaLents each week. 

'{" " I' I I I ,," 01 �ll h!'l(� l' i I) ( i n l l . - One copy ot the SCIEN­
TIFIC AMERICAN wiJ] be sent for one year - 62 numbers­
postage prepaid. to any subscriber in the United States, 
Canada, or Mexico. on receipt of '.' h re t, I ) o l l a l'f!\ by 
t-he pub!tshers : six montb�. '1.00 ; three months, 11.00. 

(: I II h .. , · - Special rates for sevel'a! names, and to Post­
masters. Write for partIculars. 

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

iU U :S :S & V U . , 3 11 1  II n . .. d w n y ,  .' e w  Y O l·I, . 
--*--

Jdtntifit �mtritan ,,"ppblUrnt 
ThiS IS a separate and distinct publication from THE 

I:SCIENTU'IC AMERICA'>: ,  but is uniform tberewlth in 
size.. eyery number containillll 8ixteen targe pages full 
ot engravings, many of wnich are taken from foreign 
papers an� accompanied with translated dpscriptions. 
THE SCII!:NTI�IC AMERICAN SUPPLEM �NT is published 
weekly. and mcludes a very wide range of contents. It 
pre�mI:.ts th� most recent papers by eminent writers In 
all the principal departments of Science and the Useful 
Arts, embracing BIOlogy, Geology, Mlneralogy, �atural 
History, Geography Arcl1reololilY, Astronomy, Chemis­
try, Electncity, Light, Heat, Mechanical Engineering, 
Steam and . Rallw3y' EOflineeri ('lg, Mininu, Ship Building, 
ll .. rine Engineerin,o:, Pbotogral'hy. Tecbnolol<Y. Manu­
facturlnjiZ. Industrie!!!, Sanitary EIlIitineerinp, All1'iculture. 
HortICUlture, Oomestlc Economy, Riography. MediCine. 
etc. A vast amount of fresb and valuable Information 
obtainable :n no other publication. 

The most tmportant Engineering Works, Mechanisms, 
anCi Manufactures at home and abroad are illustrated 
and described to the SUPPLEMENT. 

Price for !he SUPPL�Ml!;NT. for the United States. 
C 'anaCia, and Mextco. $5.00 a year ; or one copy ot the 
SrIENTIFIC AMEltICAl'o and one copy of the SUPPLE­
MENT, bot.b matled for one year to one address for $1.00. 
Sinl<le copies, 10 cents. Add l ess and remit by postal 
order, express money order. or cbeck, 

iU U l'i N & V O . ,  3 6 1  I I r o a d w a y ,  N e w  ¥ol·k. 

--*--

�tl · 1 1 ·  �" l · t ·  �.nl  ( l U g  t; (  l 10 11. 
THE SCIENTIFIC AMEltlCAN BUILDING ED ITION Is 

Is.ued montbly. $2.50 a year. Sinl<le copies, 25 cents. 
Thirty�two large quarto p8.Iles. forming a large and 
splendid Mae8Zlne of Architecture. rich ly adorned with 
eLegant plates and Jtber dne engravings ; illustrating the 
most Interesting exampi es ot modern ArcbitectUlal 
Construction and allIed subjects. 

A special feature is the presentation in each numbel 
nf a variety or the lat.est and best plans for private resi. 
dence�. city and country, including tbose of very mod­
erate cost as well as the more expensive. Drawings it: 
perspective and in coior are given, to�ether with Floor 
Plamt Descriptions, Locations, EstImated Cost, etc. 

'rbe el�ancp ana �beapness of this magnificent work 
bave won for it the L a r !: c s t  (; i l'cn hui o ll of aD)' 
ArCDltectural publ Ication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

lU U X N  & VO .. 3 6 1  Broadway, N e w  York. 
--,,--

�lvort �ttitiOlt 
of the SCIENTIFIc.; AMERICAN, WIth which IS Inoor­
poratea U LA AM ERl<;.A CJ}';NTIFICA E INDUSTR IAL," 
or Spanish edition of the SCIENTIl!'IC AMERICAN is pub­
Ushp.d monthJy, and IS ullIform tn size and typography 
with the SC I .I!.NTIF IC  AMER ICAN. Every number con­
tains about 50 pages, profusely illustrated. It ts theflnest 
SCientific, industrial export paper published. It circu­
lates throllJChout (;ubfl., the West Indies, Mexico, Cen­
tral and South America, Spain and Spanish possessions 
-wherever the SlJanisb language 18 spoken. 'I'u to.; �Cl­
ENT l � ! C  AMERICAN EX PORT �DiT'ON has a large 
guaranteed circulation in aU commercial places through­
out the world. $3.00 a year, postpaid, to any part of the 
worlfl. �ingle copies, 25 cents. 

y- Manufacturers and others who desire to secure 
foreign trade may have Jargp- anti hand�r:mely displayed 
announcemeu"s publ ished In this edition at a very 
moderate cost. Rates upon application. 

iU U X N  &; VU • •  l' tl blisbe ..... 
361 Bl'oadwa:r, N ew York. 

J , itutif i, �mtti,au. 
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 ma.chlne 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  C O . , 1 LA UREL ST. , HARTFORD, CONN. ,  U. S. A. 

GREAT R E I) U CTION IN 

RUSSIAN PATENTS 
N E W  LA W N O W  H i  FORVE. 
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cation sbould be filed before the issue of tbe United 
States patent. 

Patents granted under the old law may, If still in 
force, be extended to the full term of 15 years, counting 
from tbe original date, by paying all the annuities tbat 
would bave become due If tile new law bad been in 
operation at tbe time the application was filed. 

For full particulars address, 
M U N N  & CO. , 36 1 Broadway, New York. 

Experl�.eB�l�t!.�H��)s!P!� 

� . .  . ' 
t· · . ) 

COPY L E T T E R S  
II1teen a minute aU·IeQ'lble. uile my Im­
proved automatic copying macttlne. 

pr Send /0'1' illustrated «rcular. 
JOHN H, A N I) ER!SUN, 

01U Monadnock, VIIICAGO. 

E LE CT R I C I T Y  P A P E R S  
No. 6. How to make a Malrneto MacblDe. 
No. 7. How to make a Medical Induction Coi l. 
No. 8. How to make a Pocket Accumulator. 
No. 9. How to make a Plunge Battery. 
No. 10. How to make a Voltmeter, 
1'10. 11. How to make .. Galvanometer. 

ECONOMY. EQUITY. SECURITY. 
. • • • • • • • .  ii • • • • • • • • • • • • • • . . . . . . . • . • • • • • • . . . . . . . . . . . . . . • • . . . . . . . . . .  

A M E R I CA N  U N I O N  

l ife Insurance Co .  
Paid-Up Oash Oapital ,  $500,000. 

J A N U A R Y  1 ,  1 B96. 

$488 ASSETS to each $ 1 00 LIABI LITIES.  

A desirable Company for Policyholders. 

Writes POPULAR, ATTRACTIVE and LI BERAL Pol icies 
at REDUCED COST. 

U N E XC E L L E D  F E AT U R ES.  
Incontestable after One Year. 

No restrictions as to Occupation, Travel, 
or Residence. 

Non -forfeitable after Three Years. 

Paid -up or extended insurance provided 

in case of faIlure to pay premiumH. 

ACETYLENE APPARATUS.--ACETY- LIFE Annual Dividends. 

ORAUGHTING ;� '��il�V �.r.�N� t�alt&h! 
month. Positions secured. 2c. stamp for cata­
logue. Black C Ol'. :;chool, Pll terson, N. J .  

lene number o f  the SCIENTIFIC AM EIUCAN SUPPLE­
MENT. descl'i binJ.!. with ful l  i l l ustrations, tne most 
recent. simple, or home made and commercilll apparutus 
for p:eneraun", acetvlene on the IHrJ[e and smaH scale, 
1'he lias as made for and used by the DJ lcroscopist and 
8tudent ; its use In the mallic lantern, '!'he new French 
table lamp makinJ.! its own acetylene. Contained in 
SCIENTIFIC AM KltlCAN SUPPLEMENT, No. 1Uil'. 
Price 1 0  cent.. To be b"d at office. 

�" " " " " " " " " " " '� 
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� ��ERICAN, contlnue to examine Improve-
� for Inventors.

ments, ana to act 88 Solicitors of Patents � 
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� fbe preparation of Patent Drawings. Flpecillcatlons, and � 
� t"e prosecution of Applications for Patent8 in tbe � 
__ United St9tes, Canad .. , and Foreign Countries. Messrs. ___ __ Munn /£ Co. also attend to tbe preparation of Caveats, _ 
� C0
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� Patents, etc. � 
� pat�';,t r!:�"��'!t';,,: N,��ft·· .. �d8��g�'.r gI :���� � 
� Patents In all tbe prillClpal countries of the world. 

� 
� M U N N  &. C O . , SOLICITORS 0 .. PATENTS. � 36 1 BROADWAY ,  N EW YORK. � � BltANCH OFFICES. - No. 622 and a:u F Street. Pacitic ___ 
__ Building, near 7th Street. WASHINGTON. D. C. _ 

D I X O N 'S . Write t b e  Sm ootb est and O N LY PRACTICAL MAGAZ I N E  CAM E RA. 
La�t tbe I.onlrest. 

American G raph ite Mentlon SCIENTII!'IC AMERICAN 

P E N C I L S 'aDd send 16 cents for samples 
worth douUle the money. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J .  
W O O D E N  T A N K S .  
For Railroads, Mills and ManufaCtories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 

W • •  ; . V A  " " W " I  . . .  V I I  • • 
217 E. Main 8treet, Loulsvllle, Ky. 

On Tools. Guns. Cycle&. d� \ 

.1i�b�'�iJ��� absolutely prtV�Dted by using 

� MANNOCITIN. Shore gunons 

say it's the only absol.u.tc rust.preventiVe. . 

Sample can. Twnaty·fin <:eats." Au for bc?oldet 
OTTO GOETZE. ,til Broad 5t ..... New y., .... N. Y. 

S U N ART'$ 

YENI ,  V IOl VICI ," 
SU NART MAGAZINE, 

SUNART FOLDI NGS. 
Send for Illustrated Cats­

Iogne-2 cent stamp. 
� U NA It'l' l'H OTO CO .. ROV H l':STEIt, N. ¥ .  

Patent Viol in-BowA • 
Supplied wltb detacttaole .et of hair. Has tbe bair pre­
pared In ready made sets. When one set gets worn out It 
l."a��1 �gd�

ul�Wiltpl'li1l:'k�Y F'M'teSl'rE:,,�:c.:III�� 
placed on royalty. For terms and particulars address, 

D I'V I' "' � I  e>n'll , OU RAY, COL. 

EXCHANGE, 

AN D 

EN DOWM ENT 

POLICIES. 

Loans up to 75 per cent. of 
Reserve. 

One Month's Grace allowed 
for payment of premiums 

AN IDEAL AND POPULAR. 
LIFE INSURANOE OOMPANY  

No Uncertainty as t o  Cost. 

L O W  E S T P R E M I U M S. 

H I G H EST RATIO OF ASSETS TO L IAB I L IT I ES . 
Has written MORE Insurance and bas MORE Insur­

ance in Force than any other Company in & 
like period of its existence. 

hsnes Renewable Term, Ordinary Life, Limited Pay­
ments, Endowments, p .. rtnersblp or Joint 

Life, and Trust Fund Policies. 
Energetic aud Reliable A gents Wanted. Men 

of Ability Can Seeul'e 1.iberal Contracts. 

FrYr particulars send to 
Franklyn Trust Bldg., Cor. Montague and Cl inton Sts. 

Ettinger & freed, Mgrs., Brooklyn, N.Y. 

��::r�e
t: BOOKKEEPI NG F�o?: 

Best Self-Instructor. A B RA H A M SO N 'S 
B O O K K E E P I N C  C H A R T  

All necessary questions answered by author 
free by mail. References. Money refunded If not satisfactory. Price $r to any address. 

WARREN DEAN '" CO. 238 CLI NTON H A L L  N EW Y O R K  CITY 

The Edison Phonographic News 
teus wbere and how yon can procure cheaply 

A PHONOGRAP H  or A K INETOSOOPE 
tbe great money-earnlng wonders. Sample copy lOco 

THE O H I O  PHONOGRAPH CO., CINCIN NAT I .  O. 

Twelfth Edition .Now Beady. 

THE SC IENTIFIO AMERIOAN 

CYC LO P E D I A  O F  
Receipts, Notes and Queries 

1 2 ,500 R ECEIPTS. 708 PAG ES. 
Price, $ 6 . 0 0  I n  Cloth ; $ 6 . 0 0  I n  Sheep ; .$6.68 in  Half 

T :o�� h����': been on the mar­ket for nearly six years4 and 

Morocco, Postpaid. 

,ll :1 1 1 11 1 a CI O I" Y  1':�l n lJ . ", h t'd 1 7 6 1 .  thedemundforit 
L If, -\ D  PENCIL8, COLO R �; D  PENCIL8, IlLATE hthas" tbeetwneSlove��l� PENCI LS, WRITING RLATES. ST EI'lL PENS, GOLD 
P ENS, INKS, PENC'lL CASES IN SILVER AND IN l ions have been 
GO LD, S1.'A1.'IONERS' RUBBER GOODS, RULERS, called for. 
COLORS AND ARTISTS' MATERIALS. It is entIrely distinctfl'om the 78 Reade Street, N ew York. N .  Y.  ordinary recei pt 

_____ �i��I�a�n�'�'�fn�c�to�r�y�E�8t�a�b�I�I�M�h�e�d�I�'�ti�·�I:. ______ ���������������������� book in being - - thoroughly up 

How to Build a Home,-..-...... e� 
Those intendlDQ' to build wlU find the very best practical sug­

gestions and eJ<amples of llodern Architecture In the handsomest 
Arcbltectural Magazine ever pnbU.bed 

"The Scientific American 
Building Edition . "  

Each number Is I!lustrated witb a Oolorea plate and nnmerous 
bandsome eOll;ravlIIgs made ,"reet from pllotouraphl of building., 
together witb Interior views. floor plana, description, cost. locatIon, 
owners' and archItects' names and addresses. 'fbe Illustrations 
Include seashore, soutbem, colonial and City reSidences, cburctte., 
schools, publiC buildingS, stable •. carri8lle bouses, ete. 

All wbo contemplate bulldlnl<. or ImprOvinl< bomes or strnctures 
of any kind. baye m this bandsome work an almo.t endle8/! Berles of 

tbe latest and best ex .. mples from wblcb to make selections, tbus 8Bvillir time and money. 
P U BLISHEO MONTH LY. SUBSCRI PTIONS $2. 50 A Y EAR. SINGLE COPIE. 25 CENT •• 

FO� �� a.t �Il.
n�w

.
s ����8/I M U N N  & 00. ,  Publ ishers, 36 1 Broadway, New York 

to date, 'l'he work may 
be regarded as the product of the studies and p r a c t i c al ex­perience of the ablest chemists and workers in all parts of t.he world; the information given being of the highest 
value. arra n ged and condensl'd in concise form. 
convenient for ready use. Almost every IIIqUiry 
that can be thoulrht of. relating to form n : re  used 
i n  the various manu facturin g  indnstries, will here be found answered, Those w h o  are engaged ID almost any hranch of Industry will find in this book m uch that is of practical value in thpir resppctive call­in/l"s. ThOl!e who are ID search of indepe ndent business or employment, relatmg to the home manufacture of salable articles, will find In it hundreds of most excellent suggestions. 

pro Send far descriptive cif'lJ'Ula.r. 
MUNN & CO., PubJishers, 

361 Broadway. New York. 

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



�Llvertigement$. 
(J lt U I S A R Y  R A T ES .  

J ll ll i d p  P asre. p n c h  i ll !l e r r i o n  • •  '1 :;  eenr. a line 
Iln c k  IJ nae.  to n e  .. i ll !'6 p. I" [ i o n  • • •  81 .00 a l i n e  

� For ' om<  class .. oJ A<ivertlsemonts, Spec(al and Hio" ... rata are requirea. 
�'be ab<lve are cbarjZes per agate line - abont elgbt 

words per hne. This notice shows the width of the Une, 
,.n..1 ls set in �at{l ty: e. F.:n�ving

8 
.may head a.(!ver .. 

t l sements at. tne same rate per 8jlate line. by measure-
���fve� !r.e p��If�tr�:8btfl�
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e
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mormQlZ to appear In tbe 10liowlQlZ week' • •  ssue. 

(ribUnt � Bi(\fdt 
Tested and True. 

The Ea.le.t Runnl n .. Wheel I n  the World. 

IF" Send or Catalogtu. 

J c itutific !tutricau. 
No D I RT. No SMOKE. No NOI8E. No LICEN8E. AB80LUTEL Y SAFE. 

Ptnnsylvanla Iron Works £ompany 
B U I L D E RS OF T H E 

"l lOBE"  IAS ___ _ 
. • • AND . .  

IASOLI N E  E N I I N E S  
FOR STATIONARY AND 

MAR I N E  SERVI CE.  

IF' Cataloguu ana Pncu on application. 
Address, 50th Street and Lahc:aster Avenue, PHILAD ELPHIA, U. S .  A. 

"'- HAVE YOU lOT O U R  CAT-
ALOGUE L FOR 1 ••• 0,. 

CAli AND CA80LI N E  STATIONARY E NGI N ES 
CASOLI N E  TRACTION E N G I NES 

COM BINED ENGINES A N D  P U M PS 
CA80LIN E  PORTABLE ENGINES 

USED A N Y  PLACE 
BY ANY O N E  
FOR ANY PU RPOSE 

CHARTER GAS f;�GINE CO" Box 1 48.  Sterling,  I I I .  

Tbis be;�::ln{\+
e
S��b�r Horse 

WEB!"'l'ER � actual horse power 
GAS ENGINE 

for '" 1 .10.  Ie .. lOs discount for cash. 
:f

u
��s�':n'�f::i�����':!'J'l� o�ntl:. 

The $5 ·� 
POCKET KODAK 

EASTMAN KODAK 00., 
Sf:t��I���::,�ns�a�;�:tt R O C H E STER, N. Y. 

Nickel Silver 
Watches" • 

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

It supersedes the old nickel plate. and enables 
one to ba ve 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,OOO mile wheel recorder tberefore ... e can make tbesSorlce, Box-

�<I,.a�rf��a'.:��tG:"'i:���. pounds. 
IF' Wtite for Sputal Cataloguo. 

WEBSTER M'F'G  CO . , 
1074 We.t L'ith Street. CHICAGO. At I 

p '  B.eve, .. , W ,<e ••• G ... , Buggl .. ""'DOlO, are all shown in our new cata1<>gueSt which rlC� S�g :-'l&CbtD" Org:ID' Pi:l.DO' Sdflll,TooJ. ill L. all 4- 8ca, .. or .lI . ,d.tI .... d IOOU oib.,orllel .. w' "'" sent to Uda tree CBIC.lao Sc.u Co . •  Clnt:tgo 11 1 .  

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 5fi8,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a. duplex or 
cross ribbon feed is used. The 

patent also covers many other 
features of modern typewriter 
construction. Infringerd will be 
viprously prosecuted. 

Wyckofft &-ama .. & Benedict. 
327 � .... Yo.rk. 

Maize. -By J.  1\ rlejZner. Full detai ls of t h e  pro"ess, 
W i t h  one i l lul§tratton. Con t uined in S(TF.NTII"IC A M ER­
ICA N SlTPPLR&IENT. No. 1 0 1 � .  Price 10 cente. To be 
had at thl. omee and from all ne .... deale ... 

J E SS O P 'S  S T E E LTHB\'i\RY 
F O R  T O O L S , S AW S  E TC 

W'!! � E S S O ,  & S O N S  L �  9 1  � O H N  <; T N E W  Y O R K  

PRE I STMAN SAFETY O I L  ENG INE  
gt';: =�b!'."1'it'f.�;����� --"""'"--.... 

No Extra Insurance, No 
�'i't::'):'°S��: NJ���\�t 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly ever), purpose. 
PRE I S T MAN Ie CO .• l n corp 'd . �3U Bour"" B i d  ... , l'H I I , A D E I , P H I A ,  PA . 

Andrew 1I. Kellogg 
409, 411, 413t 415 PeM-1 Street, 

New York' ______ _ 

Printer 
Special Facilities for the production of all kinds 01 

Catalogue Work 

£oD6 D/aflUJlIe re/epboDe, 2601 CortlMJdt 

WE UtJDERSELL ALL ! 
EXOHAJiGE, 

H Barclay St. , New York, 

Blcvcle Electrlo Llgbt •• •  ea.oo 
Neoktle Electric Lb,bts. . L 
�

d1son lIlIectric Motors. . 1.00 
·lIIedlc4I Bat,terles, . " . .  3 !Ii 

uductlon Colis" "  " . . .  1.76 
I!lIectriCilella, lIoest . .  . .. . .26 Dr)' Batteries, best . . . . . . .  .16 

---- -- - ----------, ------'GENTS WANTED fOl\ FINETOlS IN EYERYS� 
It CAT:���

R t::.H.BES iY & {;o. 

St. , Chicago. 
38 Court Sq. , Boston .  

818 Wyandotte Street, Kansas City, Mo, 

plscou nt to D.ealera. '. 

AND AGENCY CHICAGO, I LLU.S.A.-; We will save )'OU from 10 to.fi!!..per cent. T"I .... �noIt"ro.J· 
01 all make.. p- &nd Jor 

Our Blcyde Electric LIJl:bt 
Is ,'t'IIe ben thing tbat ever 
bappened. CatalOg1le free. 

_ .. _---_ ... . -'_.'--_ .... ..;-,. __ .: 

OHIO ELECTRIC WORKS, 
1 , .. Water St., 

Cleveland, O h i o .  

The 
American 
Bell Telephone 
Company; 

125 Milk Stree" 
Boston, Mass. 

This Com pany owns Letters­

Patent r-; o. 463,5 6 �  granted 

to Emile  B erli n e r  :1\ uYem­

her 1 7 , 1 8 9 1 ,  tor a combined 
Telegraph and Telephnne, 

covering all forms of 
Microphone T ra n sm it ters 

cr contact Telephones. 

i S c ientif i c B ook Cata l ogue DORMAII'S I ltEC ENTI.Y-;:: J . I S H E l) .  V��!!o!!�!�S 
( Our Ne r. '-1 h. I 100 In I d Exclusive Manufacturers of Steam Ma-
( w ,a .... OIIue con_n IlIf over _.... c n - oblnes for Rubber Stamps. We also malte , Ing worb on more tban ftfty dlll'erent subjects. Will Dry Heat Vulcanlzers. Compl te 0 tilts t be maUed tree to an), addreso on application. lrom ,10 to ,1,(0). A II Stamp �d St'!nctl 

,U U N N  &; <.:0 . . Puhl .. her. SCn:NTll'IC AMERICAN, Tools and Supplies. Br .... and Steel DIes 
for all purposes. 5< als, Engravmg and .... 1IIIII1�!f-361 Broadway. New Y O l'k DIe Slnkl���k��'ca�=�bed 1800. -� __ .. _u.. 

"My Well and what Gllme GIlt o� it." 
A story b)' tbe novell.t II'l'ank B. Stockton. 

" your WeD and what will come out of it." 
By tbe 

Pohle Air Lift Pump 
BuUe :lns to tell yon "Ill be sent on application. 

The I nfersol l -Sergeant Dri l l  00. 
Hayemeyer BUilding. 26  Cortlandt Street, New 'fork. 

'rHE J. F. W. DOHMA N CO. 
1 � 1  B. Favell!! St.. B n l t l m o l'e, Md .. U.  S. A .  

BICYCLE • •  
REPAIR OUTFITS 
for Amateur and �rkman. 

1--_l1li IF' Send 2c • •  tamp Jor lAst 223. 
FRED FRA65E CO. 

New York 2 1  Warren Street, ------���-� ---------------

T h e  F A I R B A N KS - M O R S E  19 GAS and 8ASOLI N E  ENGINES,  
ST E A M  P U M PS ,  .� FRI CTION GlUTOH PULLEYS. 

Rellabl4!J.GoodII I n  All Lines • • -
r1l I RBANIS MORSE & 00 CblCAllO, Cincinnati. Mlnn"'poUs, 
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The W aterbury Watch Co. 
WATERBURY, CONN. 

Mistakes in Addition, 
Office Headache. 

It.nd mistakes tu carrying forward 
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PA'I'T O N ' S  

Cbt 

PURE. LIQUID PAINT 

YOUR BOSOM FRIENDS 
are yournecktlea ... d the be.t frIend to.�bem and yon I. the niCkel wire 

25c U N I QUIt 25c 
at ' N E C K  W �:AR bY '  

dealers. H O J, D E lt mall. 
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Pboto­
€ngravlnp. 

<Halt-tone and LIne 'tI(ork) It.. 

"The Scientific American," 
" PUck," 

a u d  oluet leading perlodicala, are made b y  

The MOSS Photo-Engraving 00. 
273 & 275 M u l berry Street, N e w  York. 

The Pioneer Photo·EnjZravlog I!:stablishment 
In tbe United States. 
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