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THE BROADWAY CABLE RAILWAY. NEW YORK. 
We illustrate the subway under Broadway opposite 

the power house at the corner of Broadway and Hous
ton Street. In this subway, which is over 100 feet in 
length along Broadway and its floor 40 feet beneath 
the street, are placed the great inclined sheaves which 
direct the cables from the driving wheels in the engine 
room to the vertical sheaves on the overhead beam 
and to the arched cableways immediately under the 
grip slots. 

The two sheaves in the foreground carry the cable 
running to 36th Street and return. 

. NEW YORK, MAY 20, 1893. [$3.00 A YEAR. 
"�EEKLY. 

The inclined sheaves in the distance carry the cable Street to Houston Street, and the line to the Battery 
to the Battery and return. will soon be under car trial. 

The cables between the Battery and 36th Street were The drivers of the present horse cars are now being 
started into motion on Thursday, May 11, by the seven schooled in the manipulation of the grips and brakes 
year old daughter of John D. Crimmins, by opening on the uptown line, and as soon as in proper drill will 
the steam valve of the 2,000 horse power engine in the be placed in charge of the downtown cars. All cars 
engine room in the basement of the great power house will at first be run in time with the horse cars, and the 
of the company at the Houston Street station. time quickened as soon as the men acquire experience 

The machinery and cables moved in their regular in their new duties. 
course without a hitch, and with such even regularity The illustrations of the immense steel structure of 
that the balance car on the incline moved but a few the central power h011se of the Broadway Cable Rail
inches. A car has been run over the line from 36th (Continued on page 312.) 

THE BROADWAY CABLE RAILWAY -,-SUBWAY UNDER STREET OPPOSITE TJlE HOUSTON STREET POWER HOUSE. 
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PRICES AT THE WORLD'S COLUMBIAN EXPOSITION. new speed test was made. Batavia was passed at a 

The specter of extortion is in danger of keeping speed of sixty miles an hour. ThIs was increased until 
many people from attending the World's Columbian a mile was run in thirty-five seconds, and soon after a 
Exposition, not, however, so much because of its actual mile was made in. thirty-two seconds. For some dis· 
presence, as because of the fear of its existence. Dur- tance a rate almost as great was maintained. 
ing the first week or two that the Exposition was open This speed, subjected to analysis, reveals the great
there was without doubt excuse for these fears, but ness of the achievement. In every second of its pro
this is a thing of the past now. A typical case was gress the engine covered a distance of 165 feet. This 
that of three dollars a day for a room in a shack of a is the velocity which a body falling in a vacuum 
building, the entire furnishing of the room costing just would acquire in a fall of 425 feet. In other words, if 
forty-five dollars. Inside the grounds some of the the engine could have had its course deflected to a 
restaurants charged most unreasonable prices, particu- vertical one, without loss of velocity, it would have 
larly in the cases of two foreign restaurants, which been thrown to this height. A man at his best can run 
seemed to be run on the plan that Americans were at a speed of 30 feet per second for a few seconds at a 
gullible and would pay any price without complaint. time. His best long jump is about 23 feet. With a 

Investigations by representatives of the SCIENTIFIC train running at the velocity of 165 feet, it seems as if 
AMERICAN lead to the conclusion that visitors at the the old stories of trains jumping chasms or running 
Exposition need have no fear of excessive charges if over bridges too weak to support them might be real
they use judgment and discretion in securing ac- ized. 
commodations and making other arrangements. The There are certain landmarks set for speed achieve
Exposition management has no jurisdiction whatever ments by our imaginations. The " even time " of ten 
over the hotels, and cannot therefore regulate their seconds for one hundred yards has been surpassed by 
prices, but fortunately there is no need of such juris- a running man. The bicyclist it is claimed has sur
diction, because of the intervention of the law of sup- passed his "even time " of a mile in two minutes, and 
ply and demand. Within walking distance of the aided by ball bearings and pneumatic tires the trotting 
Exposition grounds are comfortable accommodations horse drawing a sulky is approaching the same figures. 
for over one hundred thousand people, while through- The carrier pigeon with only aerial friction to contend 
out other parts of the city are accommodations for two against approaches a speed of a mile in one minute. 
or three times as many more people, and in all parts of The running horse may yet reach the record of a mile 
Chicago are plenty of honest lalllllords whose prices in a minute and a half. Engine 999 has already es
are reasonable and who can be relied upon not to re- tablished her goal. It is a mile in thirty seconds, and 
sort to extortion. Intending visitors who wish accom- it is believed that she will soon reach it. 
modations sccured in advance, and who have no other The achievement means a great deal. The advocates 
means of securing them, should apply to the Bureau of of flying machines speak of a possible speed of sixty or 
Public Comfort connected with the Exposition man- perhaps a hundred miles an hour. Recent experi
agement, which was organized for the special purpose ments with direct-geared electric motors have indicated 
of protecting visitors from extortionists. There is no the possibility of a speed of one hundred and twenty 
reason why visitors should fall into the hands of sharks, miles an hour. Atmospheric resistance at this rate 
except their own carelessness. As with rooms, so it is begins to be taken into account as an important 
with restaurants. Throughout the city are innumer- factor. 
able restaurants which furnish meals at reasonable Geo. Westinghouse, Jr. , a recognized authority on 
rates, so that strangers with limited means can secure the subject, has shown the difficulties in bringing fast 
as comfortable living in Chicago this summer as in any trains to a stop and in reducing their speed on emergen
other large city in the country at but little if any more cies. His communication was reprinted in our issue of 
CO'3t. October 8, 1892. He depicts the many troubles to be 

As to the charges at the restaurants in the Expo- encountered in running trains at the rate of ninety 
sition grounds, the Exposition management has re- miles an hour. In the face of all this the great engine 
q uired that all bills of fare and accompanying prices of the Columbian Exposition, while still new, while 
be submitted to a committee appointed for the pur- drawing a regular passenger train, and without any 
pose, and these prices are regulated in accordance special preparation, runs at the rate of 112Yz miles an 
WIth prices at restaurants of corresponding degree in hour. It is a striking instance of th eory and practice 
the center of the city. There may be a slight increase, brought face to face. 
but this little increase viaitors will willingly pay, when • •• ' • 
they appreciate the fact that one-quarter of the gross THE ELECTRIC RAILWAY TROLLEY. 

receipts of the restaurants go into the Exposi�ion Another broad patent for a gigantic monopoly has 
treasury toward making the great undertaking a recently been issued by the Patent Office. This is a 
financial success. 

. 
patent for the invention of the late Chas. J. Van De-

The cry of extortion is a falsfl one so far as present poele, who was a well known electrician. The patent 
conditions and future prospects are concerned, and was applied for in 1887, but other inventors claimed 
should not deter one person from visiting the Exposi- substantially the same thing at the same time, which 
tion, which is "the greatest industrial achievement in led to the taking of evidence from the several 
the history of the United States. claimants to determine who was the original and first 

••• ' • � inventor. These proceedings, termed interference pro-
ONE HUNDRED AND TWELVE AND ONE HALF�lLES ceedings, have recently been brought to a close, and 

PER HOUR. .� the Patent Office awards the patent to the administra-
Sixty years ago, when the steam engine began it�' tor of Dr. Van Depoele, the inventor himself having 

competition with the stage coach as a means of passen- passed a way. The patent has been purchased by the 
ger transit, its velocity was naturally a matter of won- Thomson-Houston Electric Co. ,  and if its validity is 
del' and comment. We read in the books of that period sustained, of which there is at present no reason to 
of the great speed of fifteen or even twenty miles an doubt, the above company will enjoy a far-reaching 
hour being attained by the locomotive. Under the monopoly, covering substantially all the electric rail
conditions of the day such a speed was no trifle. The ways in the country and the plants thflrewith con
loosely coupled cars, with inefficient springs, rattled I nected. Over six thousand miles of these railways are 
along over the imperfect rails and roadbed. The en- now in operation and they are being extended rapidly 
gine filled the air with sparks and cinders, which drift- in all directions. This monopoly has seventeen years 
ed into the cars and made life miserable for the passen- to run. It is probably of greater importance to the 
gers. The rails on which the cars moved were made of public and of more value to its owners than the tele
wooden beam!'!, along which strips of iron were spiked. phone invention. 
Sometimes the end of one of these strips became The claims of the Van 
loosened, and bending upward over the wheel into broad and comprehensive. 

" snake heads, " would be driven through the floor of as follows: ' 

Depoele patent are very 
The principal claims are 

the cal' into the body of some unfortunate passenger, 'The combination of a car, an overhead conductor 

with fatal result. above the car, an upwardly extending and laterally 

The contrast between the old and the new WitS viv- movable arm carried by the car and having its upper 

idly brought out in the exhibit prepared by the New ! end free, and a contact device carried by the arm at 

York Central Railroad for the World's Columbian Ex- I its free end, and making underneath contact with the 

position. In our issue of last week we showed the two conductor. 

extremes of railroad engineering in the State of New The combination of a car, an overhead conductor 

York. The De Witt Clinton of 1831 stands alongside above the cal', a contact device making underneath 

of the New York Central engine No. 999 of 1893-the contact with the conductor, and an arm on the car 

pyg-my beside the giant. Thp g-reat dimensions of en
gine 999 were not all that entitled it to respect. 

The engine drawing a reg-ular train of cars on the 
track of the New York Central road has surpassed the 
speed of any object propelled by man short of a pro
jectile. The speed of the wind in the most powerful 
gales has been equaled, and the flight of the swiftest 
bird through the air has been surpassed. The mile re
cord for a locomotive engine on Tuesday, May 9, was 
reduced by it to 35 seconds. With grim humor the 
engineer said of the machine, she was not feeling her 
best, although she gave a new world's record. On 
May 10, between the cities of Batavia and Buffalo, a 

movable on both a vertical and a transverse axis and 
carring the contact device. 

In an electric railway the combination of a car, a 
conductor suspended above the line of travel of the 
car, a rearwardly extending- arm pivotally supported 
on top of the car so as to swing laterally and provided 
at its outer end with a contact device engaging the 
under side of the suspended conductor, and a tension 
spring for maintaining an upward pressure contact 
with the conductor, substantially as described. ....... 

OVER one thousand steamships are traversing the 
four grea.t ocean routes. 
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by fl.ags and bunting. For this purpose there are over 
700 flagstaffs on the buildings and throughout the 
grounds that have been set up by the Exposition man

There was a great drop in the number of visitors at 
the World's Columbian Exposition grounds immedi
ately following the opening day. The attendance dur
ing the week did not average over 35, 000 paid visitors 
daily. In many respects this small attendance was a 
fortunate thing for the Exposition, as it granted ex
hibitors opportunity to complete the work of installing 
their exhibits without being interfered With by crowds 
of sightseers. The result was that an immense amount 
of work was accomplished both inside the buildings 
and in completing the work of laying out the grounds. 

Much to the surprise of everybody who had not wit
nessed the progress of installing exhibits, the Govern
ment building was the first one completed, The ma
chines shown by the War Department in this building 
which manufacture cartridges, and other machines 
shown by the government mint which manufacture 
souvenir coins, to demonstrate the manner in which 
8ilver and gold coins are made, attracted especial at
tention, not alone from the interest of the general 
public in these things, but from the fact that they were 
about the only machines which were prompt in start
ing with the opening of the Exposition. 

! agement. One of the most effective sights on the 
opening day was to see a fl.ag thrown to the breeze from 
nearly every one of these staffs at the instant the Ex
position was declared open. Most of the flags shown 
are the American colors, but the Exposition also shows 
its own colors, and in additiou there are the special 
banners and emblems of forty-seven different nations. 
All the American flags were made in this country, while 
most of the foreign flags wer.:' manufactured in France. 
The special bunting for exterior and interior decora
tion was manufactured on the grounds by the Exposi
tion management, and over 5, 000 such flags have been 
made in stock. The flags for exterior decoration are 
made of material that is not only strong, but with fast 
colors, while the bunting for interior use is consider
ably cheaper material. In the larger buildings a large 
amount of this bunting is used; in the Manufactures 
and Liberal Arts building there are at least 400 sets of 
flags representing all the nations exhibiting. Hanging 
from the top of each immense truss is an American 
flag of immense size, which is very conspicuous among 
the other flags. On the exterior of this building there 
are 200 flagstaffs. It has been found quite impossible 
to make an elaborate display of the flags of each na
tion at all times, and they have therefore been divided 
into relays, as it were, by which the flags of sixteen 
different nations are exhibited in daily rotation. 

Another exhibit in the
' 
Government building which 

has proved particularly attractive to visitors is that 
of the models shown by the Patent Office. This ex-
hibit is very complete, comprising something like 3,000 
models representing as nearly as possible every im
portant line of invention. A large number of the 
models shown were made by the Patent Office for this 
exhibit, and they include many interesting historical 
inventions. In connection with the more important 
inventions many models are shown to illustrate the 
progress made in this particular line of invention. The 
exhibits are especially complete in firearms, steam en
gines of all kinds, agricultural implements and espe
cially in all kinds of labor-saving devices. 

The appearance of the official catalogue on the 
opening day of the Exposition was a surprise, espe
cially because of its complete condition. This cata
logue is of different form than such catalogues usually 
are, a different volume being issued for each depart
ment. This is a great convenience, because a bound 
volume of all the ca,talogues would be very bulky and 
approach in size a book half as large as the Chicago 
City Directory. Each catalogue contains considerable 
condensed information regarding the Exposition, its 
officials and other subjects, besides general informa
tion regarding the building and exhibits it directly 
refers to. A different scheme of installation was fol
lowed in D/:'arly every bnilding because of the differ
ences in design of the buildings.· In each catalogue 
are diagrams showing the scheme of installation of 
the special building. to which the catalogue refers. By 
using this diagram a visitor can readily find just the 
location of any particular exhibit, as all of the exhibits 
ha ve references to the particular .section in which they 
are installed. In general it can be said of each build
ing that the sections are arranged alphabetically one 
way and numerically another. If the reference follow
ing a certain exhibit should be D-4, an examination 
of the diagram would show exactly the relation this 
space bears to the building. The catalogue of the 
English exhibit was issued promptly and is an excel
lent specimen of printing. It contains a map of the 
grounds and buildings upon which the position of the 
Victoria House and the British exhibits in each build-
ing are indicated by red marks. 

An unfortunate misunderstanding arose in the De
partment of Mechanic Arts immediately following the 
opening of the Exposition regarding the matter of 
power. The exhibitors seemed to infer that whatever 
power they wished was to be furnished by the Exposi
tion without cost, while the Exposition proposed to 
charge $60 per horse power during the Exposition. 

. The difficulty seemed to be chiefly because the exhibi
tors likened this Exposition to a county fair, which is 
obliged to offer all sorts of inducements to attract ex
hibits. The Exposition management does not con
sider that it is holding the Exposition for charitable 
purposes, but for the public benefit, and it believes 
that every exhibitor who makes a creditable showing 
will reap inestimable benefits from the display of his 
machines or wares. Some of the exhibitors, in their 
excitement, threatened to cover up their exhibits with 
canvas, while others proposed to withdraw their ex_ 
hibits. The Exposition does not propose to permit 
either of these things to be done. 

Strict rules regarding the use of vehieles in the Ex
position grounds are now in force. No wagon or vehicle 
of any kind is permitted on the promenades except the 
police and hospital patrol wagons in the employ of the 
Exposition. Bicycles and all other vehicles are exclud
ed, excepting of course the wheel chairs, which are a 
special concession. All supplies for use in the restaur
ants or for other purposes are delivered during the 
night time, and in special cases where deliveries are to 
be made during the day time, they must be made in 
push carts wherever possible. 

Advertising matter may be distributed within rea
sonable limits, and the Exposition has not yet drawn 
any close lines within which exhibitors must keep 
themselves. Circulars, catalogues and other literature 
pertaining to any specific exhibit may be freely dis
tl'ibuted. There will be no general aq.vertising al
lowed that shall in any way interfere with the best in
terests of both exhibitors as a class and of the visitors. 

The French fine arts display in the Gallery of Fine 
Arts was completed and thrown open to the public on 
May 5. This is believed to be the finest display by all 
odds that the French people have ever made, though 
perhaps not quite so extensive as the one at their own 
Exposition. 

There was much complaint during the first week 
that the Exposition was opened of extortionate prices 
in the restaurants. In most cases there was ground 
for these complaints, and so much was said about the 
extortion by the local press and the public in general 
that the Exposition management took the matter in 
hand and made a careful investigation, comparing the 
prices in all of the restaurants with prices in restaur
ants of corresponding degree in the heart of the city. 
The result is that prices in all cases have been·modified 
when necessary, so that a visitor can now get as good a 
meal at the Exposition grounds as in any restaurant 
in Chicago, for little, if any, advance. The fact that 
one-quarter of the gross receipts of all the restaurants 
go toward defraying the expenses of the Exposition 
accounts for any slight increase in price. 

The Intramural Railway was not ready for operation 
the first week and scarcely ran a train for passengers, 
owing to delay in completing some of the motor cars 
and in making connections in 'the steam plant. On 
May 8, however, everything was completed so that the 
trains were running regularly and many passengers 
were carried. 

The first evening the Exposition was opened for the 
purpose of fully testing the electric display, which has 
received so much attention from the engineering de
partment, and which has been anticipated with so 
much expectation by the general public, was on May 
8. The attendance in the evening was large, and the 
results were much finer than had been anticipated, 
even by the engineering department. The scenes about 
the basin were grand beyond description. Two of the 
immense search lights were used. The Administration 
building was illuminated in the most elaborate way, 
both exterior and interior, while the faces of the build
ings adjoining the basin were ablaze with electric 
lights. The display was not so elaborate as it will be 
a little later, because the electric fountains did not 
play. 

. 

As has been said before in these colnmns, the color 
eiIects at the Exposition have been designed to be made 

The Sunday question, which has been so seriously 
agitated for many months past, was given a practical 
test on May 7, the first Sunday after the Exposition 
was formally opened. The Sunday-closing rUle was 
rigidly enforced, the foreign commissioners, as well as 
many government and Exposition officials, were ex
cluded from the grounds. Fully seventy-five thousand 
people gathered outside the gates, expecting to be ad
mitted, as this was the first Sunday that the grounds 

have been closed since work was begun on the Expo
sition. In addition to these people there were believed 
to be one hundred thousand people in the city who 
also expected to spend the day at the grounds, but who 
did not go out because of the fact that the papers an
nounced that the Exposition was closed. The results 
of the day were not particularly satisfactory to either 
side in the Sunday-closing discussion, because of the 
behavior of the crowds outside the gates and of t '-. 
general drunkenness and lawlessness that resulted. T 
movement favoring an open Sunday received consi 
erable strength as the result of this one day's exp 
ment, and everything points to an open Sunday 
least by June first, if not before. 

.,.,. 
Pbllllps Flying Macblne. e 

In the many attempts which have been madtt 
solve the problem of aerial navigation, the princo 
most in favor of late years has been t!tJ;-I- of Iii, 
plane surfaces. Upon this principle for oi'- S 
eight years past Mr. Horatio Phillips has ·

.(il
.ne. 

at length he has succeeded in demonstrat\le Pc 
principle is fundamentally correct. BU�'+.phl 
duced the dimensions of his planes from h,ssin 
five feet broad to those of Venetian blind :Ie R 
to his advantage. His method of proceedi"e 0 
entirely different from that hitherto pursue\:1ica,f ... 
working in the same field, as neither large � '0 0 
faces nor balloon arrangements are employed, 
stored-up energy used. Advantage is taken 
vacuum and a plenum formed by induced e"te: 
the upper and under surfaces respectivelyo� e"ti 
slats or laths fixed horizontally in a vertrt\l.e 
These slats are curved on their upper and \;e i 
faces and are thicker at their leading edg, � 
their trailing edge. The curves are such that ?;ee' 
vex upper surface near the front edge deflects

.;t\l 
upward, thus creating a partial vacuum on th,,� 
surface of the slat or sustainer. The under surl.,;v' 
the slat is formed to a parabolic curve which gradu 
puts the particles of air into motion downward, tl 
producing an excess of pressure on the under surf 
of the slats. The principle has been put into prac 
by Mr. Phillips in a machine which broadly resem 
a canoe with a sail like a Venetian blind with the s 
fixed wide open, the machine being driven forward 
an air propeller to which motion is given by a stea 
engine. 

The carriage is 25 feet long and 18 inches wide, to' 
ing to a point at the front end. It is borne on 
wheels a foot in diameter, one in front and two at" 
rear. There are 50 sustainers or slats, each 1� i, 
wide and 22 feet long, fitted 2 inches apart in a 
22 feet wide and 9 feet 6 inches in height. The se 
ers have a combined area of lifting surface of 136 s, , 
feet. The boiler is a cylindrical phosphor bronze 
sel 12 inches in diameter and 16 inches in length. 
heating surface is 12 square feet, and is made t-, 
Field tubes %' inch outside diameter and 14 il,hl 
long. The firegrate area is 70 square inches, an.t' 
fuel used is Welsh coal. The engine is compound;w 
ing cylinders 1�4 inch by 3% inch by 6 inch stu 
fitted with ordinary slide valves. The working r' 
sure of steam is 180 lb. per square inch. The proper 
is 6 feet in diameter and 8 feet pitch, and has a p. 
jected area of blade surface of 4 square feet. Th 
speed is about 400 revolutions per minute, and the est! 
mated speed of the machine about 35 miles an hour 
The weights of the various parts of the machine ar 
approximately as follows: Carriage and wheels, 60 lb. 
machinery complete in working order, with water i 
boiler and fire on grate, 200 lb.; sustainers, 70 lb. ; tot
weight of machine, 330 lb. ; total weight, lifted an 
carried, including 72 lb. of added weight, 402 lb. 

In order to test the machine a wooden track 628 fet
in circumference and about 6 feet wide has been 1 
in the gun-proving grounds of Messrs. Cogswell & I 
rison, at Harrow, the machine being tethered to-.II, 
tral post. In some trials which we recently witne, 
a number of runs were made, with the result t 
speed of 28 miles an hour was attained. As reg;: 
the ascensional powers of the machine, it was sho 
that it had a lift of about 3 feet from the ground at 
rear. The rise reached its maximum when the 
chine ran in the face of the wind, and was continnt' 
over about two-thirds of the track. The machine w 
also moored by a stern rope in which a dynamome 
was inserted, and on the, engine being run at 
speed, the dead pull was 75 lb. On the whole the 
chine is one of promise, and is certainly a step in 
vance in aerial navigation.-Iron. 

....... 
Fast TIDl.e of' the eaDl.panla. 

The new Cunarder, the Campania, arrived out 
Queenstown from New York on the morning of 
12, having made the voyage in 5 days, 17 hours, an' 
minutes, thus beating by more than two hours 
best previous eastward record, namely, that of' 
New York, in 5 days, 19 hours, and 57 minutes. It 
best day's runs of the Campania were 481, 490, 47471 
and 492 miles, and the total distance traverseftB\:" 
2, 868 miles. An illustrated description of the Cania ... 
was published in SCIENTIFIC AMERICAN of Mat-a 
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THE WORLD'S COLUMBIAN EXPOSITION-THE POPE'S the horns, throw it down and cut its throat. The be taken not to cut the hide. The right hand, open 

PHONOGRAPHIC MESSAGE TO AMERICA. second, which is less cruel and more expeditious, re- or closed according to the stress to be exerted, is used 
We recently gave a description of the first trial of a quires a little more skill on the part of the men who for separating the flesh from the hide, while the left 

plnnograph by his Holiness the Pope at Rome, and are called upon to apply it. A two-edged knife is ar- hand acts upon the latter. 
Nf now present an engraving of the scene as given in ranged between the nape and the first vertebra and It is now a question of closing the apertures that the 
th� London Graphic. driven in with a blow of the fist, and the operation is hide presents. To this effect, holes 2 inches in width 

The Pope gave a private audience on March 19, in then finished as above. The third comprises the fol- and 3 inches apart are made around the apertures and 
'.' study, to Mr. £tephen Moriarty, who was introduced lowing operations. The fore legs of the ox are first upon the two thicknesses at once (Fig. 2). Then the 
. Mgr. Merry del Val, the papal chamberlain. Mr. tied together, and then the hind ones. On causing the skin is turned inside out and a wooden pin 5 or 6 inches 
Jriarty had with him a phonograph, by means of former and latter to approach each other, the animal in length and % inch in diameter is inserted in the 
dch he delivered an address in Italian congratulat- is thrown down. Its four legs are then tied together holes, and with five or six turns of twine, a tight 
.� the Pope on the occasion of his ligature is made behind the pin, which 
iscopal j ubilee. He went on to say holds it in place. This done, the skin 
1t he felt deeply honored in being the is turned right side out and the tying 
arer of two messages-one from the of the neck is begun. A blunt pointed 
e Cardinal Manning and the other pin about 12 inches in length and 1� 

Cardinal Gibbons, Archbishop of inches in diameter is introduced into 
timore, who would in their own the holes in such a way as to perforate 

f:press their devotion to his the two sides of the hide and bend 
s. He concluded by begging • them alternately to the right and left, 
pe to speak into the phono- and then a ligature is made with eight 

SO::'le expression of love and his or ten turns of strong twine. In order 
, which might be delivered to to tie the legs, eight or ten turns of 

man Catholicts of America on twine are made, but no pin is em-
casion of the opening of the ployed. Before closing the fourth leg, 

.,0 Exhibition. He pointed out the hide is inflated either with a bel-
the Pope granted his request, lows or the mouth. In the latter case, 

'ld be the first time in the history a reed pipe, T (Fig. 2), is used. The 
, Papacy that the voice of the raft is formed of logs and cross ties 
'gn Pontiff had been heard in from 12 to 14 feet in length and about 
a. 3 inches in diameter, assembled with 

Pope then listened to the mes- tenons, or more simply with ligatures. 
10m the late Cardinal Manning, The bottles, to the number of from 

I;ich his Eminence asked for a four to six, are connected by the legs, 
i.lg and expressed a hope that the which turn up over the cross pieces 
olic faith would soon spread over and are tied thereto with twine. Fig. 

whole world. The Pope was 3 represents a raft thus formed, carry-
·tly affected when he heard the ing Russian troops. Tholes are ar-
ce of the dead cardinal. He then THE POPE'S PHONOGRAPHIC MESSAGE TO AMERICA. ranged for the oars, and, finally, the 

ard the message of Cardinal Gib- frame is covered with 5 inch planks for 
ns, who asked for the blessing of God upon the I and its throat is cut. This process is the easiest to put the carriage of infantry and with 14 inch ones for cam
pe. His Holiness promised to send a phonographic in practice by inexperienced men. It has the advan- paign artillery. A leathern bottle made of an ox hide 
.ssage to the United States, and invited Mr. Moriarty tage over the preceding that it is applicable to horses. weighs about 26 pounds. When it is inflated, it has a 

eturn for another audience. This was given on After the animal has been killed, its head is cut off sustaining power sensibly equal to the weight of t�e 
onday, in the Pope's private study, the members of according to the line, C D, and an incision is made animal from which it is derived, say about 440 pounds. 

the Papal Court being present. At the request of his from D to .J (Fig. 1). Afterward, the skin is cut from A raft of four bottles is capable of supporting ten men 
oliness, the messages of Cardinal Manning and the legs below the knees and the bones are removed while still preserving a projection of 6 inches above 

!ftrdinal Gibbons were repeated on the phonograph. by a disarticulation of the knee joints. The skinning the surface of the water. With six bottles it will sus
he members of the Papal Court were amazed at hear- is begun at the neck. An incision is made with a tain twenty men and project from 3 to 4 inches above 

• the voices of the two cardinals loudly and clearly knife, and the hide is turned up on one side of the the surface. Among these men, there are four oars
oduced, while the Pope sat back on his throne paunch so as to disengage the shoulder blade, which is men, who sit at the sides. 

g at their astonishment. The Pope then said : then detached. Next, the corresponding leg is skinned, These bottles can be used immediately after their 
ill now send my message to the people of After this the same operation is performed on the manufacture, but a few precautions are necessary in 

'" United States," and bending over the phono- other side. Then the hide of both sides is acted upon order to preserve them for a certain length of time. In 
ph, he spoke into it. Then, turning to Mr. at the same time, and the lungs, l iver, stomach, spleen the first place, at the time of preparation, the flesh 
riarty, he said: "I hand you this message ; guard and intestines are removed in order to facilitate the side is treated with 13 pounds of marine salt, and the 
arefully, for it is the expression of my love for all rest of the skinning, For the posterior part of the hide is then dried for three or four days under a shed. 

> people of the United States. I wish you to deliver body, one operates in the same order, first on the back After this, the same side is covered with a hot mixture 
ith your own hand to the President. " This message, and sides and then on the legs. ,Vhen the tail is I· of tallow and birch tar. This coating is renewed 

lich is in Latin, by the Pope's special request will reached, only 12 inches of it are preserved. Care must when some time is to intervene before the bottles are 
t be published before it used. They are alway!> pre-

. s been reproduced in served with the hairy side 
enerica. within, under well venti-
., • • • lated sheds, and they are 

THE CROSSING OF RIVERS inspected froIll time to time 
BY MEANS OF LEATH- in order to make sure that 
ERN BOTTLES. rodents are not injuring 

The advantages that an them. During the course 
army in campaign can ob- of practical exercises, it is 
tain from the use of leath- well to take them out of 

rn bottles as floating sup- the water every day, with-
orts cannot be overesti- out discharging the air 
ated. A leathern bottle from them, and to place 
ade from an ox hide is them upon planks under 

tble of sustaining upon shelter from the sun. It is 
lIIurface of the water a necessary also, every week 

:{lht exceeding that of Fig. I.-MANNER OF CUTTING THE OX. Fig.2.-MANUFACTURE OF THE LEATHERN BOTTLE. or two, to renew the cords 
o men, and may be with which they are at-
sHy used for the creation tached.-La Nature. 

rapidly manufactured ....... 
fts. Although the sub- THE Master Car Build-
ct is somewhat technical, ers' Association r e c o m-
appears to us of interest mend a drop test for ascer-

to show how it is possible taining the strength of car 
o make these bottles in couplers. T h  e Buckeye 
'tu by means of the hides Malleable Iron Co. has con-

the animals which serve structed a drop machine 
the feeding of the sol- for testing the Buckeye 

ers, and which the troops coupler made by tht'm. 
lemselves daily slaughter One or two couplers out of 

considerable numbers. every heat are tested in 
s concerns this, the Jour- this drop, and the lot is re-
al du Genie Busse con- jected if those selected do 
ins some detailed infor- not stano. The machine 
ation that we shall ana- c o n  s i s  t s of an upright 
ze. frame, in which a 1,640 lb. 

f·An ox may be slaugh- weight moves, something 
red in three ways. The like a pile driver. Three 

rst, and most imperfect, drops of 10 ft. and two of 11) 
ethod consists in strik- ft. are used. The coupling 
.g it in the forehead with iron is placed in the rna-

felling ax. Two men chine, knuckle up, and thtl 
en seize the animal by 11 .... 8.-IIILITARY RAFTS FORMED OF LEATHERN BOTTLES, weight drops upon it. 
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wegian coast. It is an exact copy of an old Viking ves- I away) is like that alreadY described, except in the 
sel, the remains of which were discovered in 1880, near manner of supporting the helix and in the arrange
Sandefjord, Norway. The model is splendidly built, ment of the index. The index in this case is attached 
of the best materials ; but it is said that the modern to a common needle or pin, which passes through 
work in no way surpasses the original, so far as that hole in the center of the dial and is inserte( 

A MEASURING AND DRAWING TOOL. 

A readily adjusted and easily applied tool for conve
niently finding bevels, pitches, degrees, and lengths in 
framing roofs and simIlar purposes, is shown in the ac
companying illustration, and has been patented by 
Mr. L. O. Allred, Palestine, Texas. The larger view is 
a partial representation in perspective, and the smaller 
one is a plan view of the straight edge. Pivoted in a 
slotted bar which forms the straight edge is a plate 
made in the shape of one -eighth of a regular octa
gon, with two sides of equal length intersecting at the 
acute angle and two other sides of equal length inter 
secting at the obtuse angle, the long and short sides 
forming a right angle or square at their intersections on 
either side. The plate has a series of apertures to re
ceive the pivot bolt connecting it with the straight 
edge, and the upper edge of the latter indicates on vari 
ous graduations and scales on both faces of the plate. 
On the faces of the plate are also arranged tables 
for figuring lengths. The edges of the sides of the 
}'llate have marginal lines marked B, SB, T, ST, for 
blade, sub-blade, tongue, and sub-tongue, and the mar-

ALLRED'S MEASURING AND DRAWING TOOL. 

gins are divided by lines indicated by even and uneven 
numerals, the lines being drawn from the centers of 
correspondingly marked apertures in the plate forming 
pivotal points of the straight edge, by means of which 
the rise, pitch, and run of a roof may be indicated. 
Numbers on the tongues and sub-tongues, and in rise 
columns, have the same meaning as corresponding 
figures at pivotal points or centers, and when the tool 
is set for a certain pitch of roof or rafter, the blade 
shows the bottom or lower end cut of the timber, and 
the tongue the upper end cut. Every pivotal point on 
either face of the plate is a center from which the tool 
can be set and used for laying off correctly a square, 
square miter, octagon, octagon miter, degrees, etc. 

. . . . .. 
A VIKINO SHIP. 

Within a comparatively recent period the remains 
have been dug up, at various places in Norway, of 
ancient Scandinavian vessels, models of which are to 
be exhibited at Chicago. Our i llustration represents 
one of these models, which has recently sailed for 
America, after visiting most of the towns on the N 01'-

has been preserved. Not a little apprehension has cork in the end of the helix. In the end of th 
been felt at the risk of an Atlantic voyage with such a farthest from the dial is glued a cork, which i 
vessel, the original Viking vessels having been intend- ported by an angled wire projecting from the bh 
ed only for cruising along the European coast and in the d ial. 
the Mediterranean, where they made numerous voy- When the cardboard helix is as dry as it can 
ages during the ninth, tenth, and eleventh centuries. made a zero mark is drawn opposite the point of t ·  . 
The great lug sail has been made in four parts, laced index, and on a very damp and sultry day the instru� 
together, and reefing consists in removing one portion 
and lowering the sail accordingly. The men have to 
sleep on the bottom boards, and provisions are carried 
in tinned iron cases. All decorations, such as the 
shields, dragon's head and tail, etc. , were stowed away, 
and fenders were fixed along the sides. The rudder, 
which is placed at the side, is said to prove quite as ef
fective as a modern one placed at the stern. The ves
sel is 74 feet long between stem and stern, 16 feet 
broad amidships, and draws 5 feet of water, its original 
being by far the largest craft found from the olden 
times. Local tradition in the neighborhood where 
the remainK of the ancient vessel were dug up had it 
that here was the last resting place of a mighty king, 
who had been buried with costly treasures near his 
body. 

.. . e  . ..  
SIMPLE HYGROSCOPE. 

BY GEO. M. HOPKINS. 

In the sultry days of summer we hear a great deal 
about humidity. This means great discomfort to almost 
every one. 

To be really comfortable on a hot summer's day we 
do not need shade, cooling drinks, and fans so much as 
dry air. When the air is dry, nature's method of cooling 
by spontaneous evaporation of moisturp. from the skin 
is carried on to the comfort and satisfaction of those 
who are compelled to spend the heated term in a warm 
climate ; but when the air is overcharged with moisture 
nature's cooling process ceases and discomfort results. 

To determine by observation how thermal and hy
groscopic conditions are related to the enjoyment of 
existence in hot weather, it is necessary, in additi on to 
a thermometer-which nearly every one ·possesses-to 
have a hygroscope or hygrometer of some kind that 
will either indicate the hygrometric state of the air or 
afford a means of actually measuring the percentage of 
moisture in the air. 

The annexed engravings illustrate a hygroscope
which may be used for measuring the moisture in the 
air with tolerable accuracy, and which might there
fore be called with equal propriety a hygrometer. 

The instrument depends for its action on the expan
sion and contraction of a strip of cardboard (Bristol 
board), formed into a helix and rendered impervious to 
moisture on the outer surface. The helix is rigidly 
held at one end while the opposite end carries an index 
which moves over a graduated dial. 

The simplest form of the instrument is shown in Fig. 
1. In this the upper end of the helix is glued to a 
cork which fits tightly on the wire projecting from the 
center of the dial. The lower end of the helix is 
cemented to a paper index which is perforated ' to 
receive the wire. To reduce friction, the hole in the in
dex is black-leaded by twirling in it the point of a very 
soft lead pencil. 

The form shown in Fig. 2 (in which parts are broken 

G . \\ X';:\ �:)� '\\S 
Fig. I.-SIMPLE HYGROSCOPE, 

ment is placed in a steamy atmosphere until the in
dex has moved as far as it will go from the zero mark ; 
the coil is then inserted in the mouth without bring
ing it in contact with the tongue or lips, when it is 
breathed upon until the index stops movIng and a mark 
is made opposite the point of the index. This mark 
is numbered 100, as it is assumed that the atmosphere 
surrounding the helix at the time of making the 100 
mark was saturated. The space between the 0 and 
100 marks is now divided into 100 equal parts. The 
helix must be fixed so that it will not change its posi
tion relative to the scale, otherwise the adj ustment 
may be lost. 

IThe percentage of moisture in the air will be indi-

Fig. 2.- SENSITIVE HYGROSCOPE. 

cated by position of the index on the dial. If it points 
to 75, the air is within 25 per cent of saturation. if 
80, 20 per cent, and so . on. The index makes some
thing more than a half turn between 0 and 100. 

The important part of the instrument is the paper 
helix, but its preparation is very simple. A strip of 
thin Bristol board, 14 inch w ide and 6� inches long, is 
wet on one side and wound on a lead pencil or similar 
object, with the dry side next the pencil. The ends 
are secured by winding a small rubber band several 
times around the pencil, as shown in Fig. 3. 

When the paper helix thu.s formed is perfectly dry 
and before it is removed from the pencil the outer sur
face only of the cardboard is covered with two coats of 

Fig. 3.-FORMING THE HELIX. 

shellac varnish, the first coat being allowed to dry 
thoroughly before the second is applied. 

The helix is now allowed to remain in a warm dry 
place for a week or more, to allow the varnish to be
come perfectly dry and hard. Neglect of this last pre
caution will insure failure, as the paper will not return 
to its original form after being expanded unless the 
varnish is hard. 

• • • •  

THE WORLD'S COLUMBIAN EXPOSITION-THE VIKING SHIP. 

A SOLDER FOR ALUMlNUM.-R. Heaton. -The solder 
is an alloy of aluminum and tin, suitable proportions 
being 45 parts tin to 11 parts aluminum. The metals 
are melted separately, poured together, and then cast 
into suitable strips or ingots. No flux is required. 
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First P u blic Exhibition of Ed .... on's Kinetograph. 

At the regular monthly meeting of the Department 
- #  Physics of the Brooklyn Institute, May 9, the mem

were enabled, through the courtesy of Mr. Edison, 
mine the new instrument known as the kine to

h. The instrument in its complete form consists 
n optical lantern, a mechanical device by which 

.loving image is projected on the screen simultane
sly with the production by a phonograph of the 

'rords or song which accompany the movements pic-
tured. For example, the photograph of a prima donna 
would be shown on the screen, with the movements of 
the lips, the head, and the body, together with the 
changes of facial expression, while the phonograph 
would produce the song ; but to arrange this appara
tus for exhibition for a single evening was impracti
cable. Therefore, a small instrument designed for indi
vidual observation, and which simply shows the move
ments without the accompanying words, was shown to 
the members and their friends who were present. 

Mr. George M. Hopkins, president of the department, 
before proceeding to the exhibition of the instrument 
offered a brief explanation, in which he said : " This 
apparatus is the refinement of Plateau's phenakisto
scope or the zootrope, and like everything Mr. Edison 
uudertakes, it is carried to great perfection. The 
principle can be readily understood by any one who 
has ever examined the instrument I have mentioned. 
Persistence of vision is depended upon to blend the 
successive images into one continuous ever-changing 
photographic picture. 

" In addition to Plateau's experiments, I might refer 
to the work accomplished by Muybridge and An
schuetz, who very successfully photographed animals 
in motion, and to Demeny, who produced an instru
ment called the phonoscope, which gave the facial ex
pression while words were being spoken, so that deaf 
and dumb people could readily understand. But these 
instruments, having but twenty-five or thirty pictures 
for each subject, could not be made to blend the dif
ferent movements sufficiently to make the image ap
pear like a continuous photograph of moving things ; 
the change from one picture to the next was abrupt 
and not realistic. In Mr. Edison's machine far more 
perfect results are secured. The fundamental feature 
in his experiments is the camera, by means of which 
the pictures are taken. This camera starts, moves, and 
stops the sensitive strip which receives the photo
graphic image forty-six times a second, and the ex
posure of the plate takes place in one-eighth of this 
time, or in about one-fifty-seventh of a second. The 
lens for producing these pictures was made to order at 
an enormous expense, and every detail at this end of 
the experiment was carefully looked after. There are 
706 impressions on each strip, and when these pictures 
are shown in succession in the kinetograph the light is 

"intercep+ed 700 times during one revolution of the strip. 
The duration of each image is one-ninety-second of a 
second, and the entire strip passes through the instru
ment in about thirty seconds. In the kinetograph each 
image dwells upon the retina until it is replaced by 
the succeeding one, and the difference between any 
picture and the succeeding one ')r preceding one is so 
slight as to render it impossible to observe the inter
mittent character of the picture. To explain in a very 
imperfect way the manner in which the photographs 
are produced, I will present the familiar dancing skele
ton on the I'creen. You will notice that the image ap
pears to be continuous, but the eye fails to observe the 
cutting off of the light, and the image simply appears 
to change its position without being at all intermittent ; 
but when the instrument is turned slowly, you will 
notice that the period of eclipse is much longer than 
the period of illumination. The photographs on the 
kinetograph strip were taken in some such way as this. 
I will exhibit an ordinary zootrope adapted to the lan
tern, which shows the principle of the kinetograph. 
In this instrument, a disk having a radial slit is re
volved rapidly in front of a disk bearing a series of 
images in different positions, which are arranged radi
ally. The relative speeds of these disks are such that 
when they are revolved in the lantern the radial slit 
causes the images to be seen in regular succession, so 
that they replace each other and appear to really be in 
motion ; but this instrument, as compared with the 
kinetograph, is a very crude affair." 

After projecting upon the screen a few sections of 
the kinetograph strip, the audience-which consisted 
of more than 400 scientific people-was allowed to pass 
by the instrument, each person taking a view of the 
moving picture, which averaged for each person about 
half a minute. The picture represented a blacksmith 
and two helpers forging a piece of iron. Before begin
ning the job a bottle was passed from one to the 
other, each imbibing his portion. The blacksmith 
then removed his white hot iron from the forge with a 
pair of tongs and gave directions to his helpers with 
the small hand hammer, when they immediately be
gan to pound the hot iron while the sparks flew in all 
directions, the blacksmith at the same time making in
termediate strokes with his hand hammer. At a sig
nal from the smith, the helpers put down their sledge 
hammers, when the iron was returned to the forge and 

J t itutifit �lUttitau. 
another piece substituted for it, and the operation was 
repeated. 

In the picture as exhibited in the kinetograph, every 
movement appeared perfectly smooth and natural, 
without any of the jerkiness seen in instruments of 
the zootrope type which have heretofore been exhi
bited. 

The machine in this case was not accompanied by 
the phonograph, but nevertheless the exhibition was 
one of great interest. The kinetograph in this form 
is designed as a ., nickel in the slot " machine, and a 
number of them have been made for use at the Colum
bian Exhibition at Chicago. 

.. . . � . 
AN IMPROVED CALKING TOOL. 

To calk the seams of vessels, tanks, or any article 
which is to be made watertight, the simple and inex
pensive tool shown in the illustration has been devised 
and patented by Mr. Joseph O. Walton, the tool being 
also adapted to di g out the calking from old seams 
when necessary. The handle is shaped to fit the hand 
nicely, and in its outwardly curved ends are pivoted 
rollers adapted to run in a seam and jam the calking 
material into place. One roller has a smooth face and 
is preferably slightly convex, and the other roller has 
a grooved or concaved face, forming sharp edges on op
posite sides of the groove, enabling it to pack the calk
ing very snugly in a seam, as shown in Fig. 2. The 
rollers may be made in different sizes to fit different 
seams if desired. In a longitudinal groove and depres
sion at one side of the handle is pivoted a hook, which 
lies within the groove when not in use, or may be 
moved into the position shown in Fig. 1 for use in re
moving old packing. The pin which forms the pivot 
of one of the rollers has also pivoted upon it an auxil
iary tool or chisel, having at one end a chisel edge and 

WALTON'S CALKING TOOL. 

at the other a head which may be struck by a hammer, 
to force calking into a short or transverse seam where 
the rollers cannot be conveniently operated. This tool 
may be fastened in the desired position by a thumb 
nut, and is ordinarily held nearly parallel with the han
dle, as shown in Fig. 2. The edges of the grooved roller 
also act somewhat like a chisel, packing the calking as 
firmly as if a chisel were used, and, much more rap
idly. Further information relative to this improve
ment may be obtained of Messrs. Robbins & Graham, 
Titusville, Fla. 

• • • • • 
Electrical Proccss for Boller Preservation. 

Demonstrations of the efficiency of a new method of 
cleansing and preserving steam boilers against pitting 
and general corrosion were made on board the steam
ship Tenasserim, Glasgow, by the Electric Anticor
rosion Company, of Cardiff. The process consists of 
fixing electrodes in the boilers and sending periodically 
currents of electricity through them under definite con
ditions, adjusted and controlled by apparatus which is 
automatic in its action. When the current is passing 
from the anodes suspended in the boiler to the shell, 
hydrogen is liberated on the shell and tubes, and oxy
gen on the anodes ; then by means of the depolarizing 
apparatus the action is changed, and most of this hy
drogen and oxygen recombine, the result being that 
during the first period the hydrogen performs two dis
tinct functions; first, it disintegrates mechanically by its 
volume the scale formed on the shell and tubelil ; and, 
secondly, some of the hydrogen combining chemically 
with the oxygen of the oxide of iron on the shell and 
tubes reduces this oxide to metallic iron, thus doing 
away with the oxidation of the boiler without wearing 
away the metal. The secondary action, in short, is to 
facilitate the disintegration of the scale, hasten the 
mechanical action of the hydrogen in bursting it off, 
and prevent polarization of the shell and tubes. Oxi
dation, it is well known, cannot take place in presence 
of hydrogen gas; consequently, the patentees contend 
that it will be impossible for corrosion or pitting to 
take place on the interior surfaces of thE> boiler so long 
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as this electrolytic aetion is maintained ; and, further, 
the mechanical action of the hydrogen, which is cap
able of disintegrating the scale, will likewise prevent 
its reformation. 

The practical result of the application of the process 
is that after the apparatus has been working in an old 
boiler for a few months, the scale is said to be com
pletely removed, and the surface of the iron is brought 
into sound and healthy condition by a deposit of me
tallic iron being formed on the shell and tubes. Where 
no lighting installation exists, the patentees fix a suit
able dynamo, which may be driven from th e screw 
shaft, and be of sufficient capacity not only to supply 
the boilers, but also to light up the engine room. It 
would seem to us, says the Engineer, that the dynamo 
had better be employed all the time in this lighting, 
and the boilers would be best preserved by feeding 
them with pure water. 

• 1 • • • 
Joseph Frauci8--1nventor of the Life Boat. 

Joseph Francis, inventor of the metallic life boat, the 
life-saving marine car, and other useful inventions, died 
at Otsego Lake, N. Y. , on the 10th of May, at the ripe 
old age of more than 92 years. He was born in Boston, 
Mass., March 12, 1801. When quite a lad he exhibited 
mechanical talent, and later on was the author of 
various mechanical novelties. 

His greatest achievements were in the construction of 
life-saving appliances. These consisted of life boats, 
life cars and surf life boats. Of the life boats, the first 
that he made was of wood, and was called the hydro
gen life boat. The interior was fitted with copper air 
tubes, and tb@ invention proved successful. As a re
sult of later experiments, the use of wood in the con
struction cf his boats quickly gave way to iron, al
though the use of iron in the manufacture of vessels ot 
any kind was practically unknown at that time. To 
Mr. Francis may be conceded the first use of iron float
ing vessels. Another improvement was added by hav
ing the spaces at the bow and stern of the boats made 
into reservoirs of air, as well as the spaces at the sides, 
thus enabling the boat to sustain a great load in the 
heaviest sea. 

The New York Sun says : " The venerable inventor 
who died at Otsego Lake on Wednesday morning, in 
his 93d year, had rendered a conspicuous service to 
mankind, which was long since fittingly honored in 
foreign countries and more tardily in our own. In the 
Blue Parlor of the White House, j ust three years and 
one month ago, Joseph Francis received at the hands 
of President Harrison, after an address by Mr. Evarts, 
a gold medal which had been voted to him by Con
gress. It was a massive and handsome tribute, the 
largest medal, we believe, ever given by our govern
ment. Three pounds of solid gold were in it. 

" That medal told the great work of Joseph Francis' 
career, in its representation of the metallic life car 
which rescued the passengers of the Ayrshire. ' You 
have made it possible,' said the President, in giving it, 
' for the shore to send succor to the ship. You have 
invented and suggested appliances that have saved 
many thousands of human lives. ' 

"It is a little odd that Francis as a lad, before he had 
reached his teens, playing on the wharves of Boston, 
had fitted up a small boat with cork in bow and stern, 
which has been not unfairly called the first life boat 
built in America. The attention given to it, with his 
subsequent devotion to boat building, set all his facul
ties at work in that direction. 

" When as a young man he came to New York with 
an unsinkable rowboat, containing cork at the ends and 
air tubes along the sides and under the thwarts, and 
gave an exhibition of it in the river at the foot of 
Wall Street, his career was determined. England, 
Russia, and Brazil bought such boats of him. But he 
had another idea working in his mind for saving life 
on wrecked vessels, and as early as 1838 constructed a 
wooden car to run forth and back on a hawse r, be
tween ship and shore. That, however, did not work. 
well, being dashed to pieces on its trial ; and then, in 
1842, Mr. Francis achieved his great success of a corru
gated iron water-tight car. 

" Years passed in attempts to interest the govern
ment in this device, with the result only of obtaining 
permission to try it at the life-saving stations. On the 
12th of January, 1850, the British ship Ayrshire came 
ashore at Squan beach, on the New Jersey coast, with 
about 200 souls aboard. The life car was near by and 
was hauled out to the ship. Five persons entered it 
and landed ·safely ; then another five, and another, till 
about twoscore trips were made, and every person was 
saved, except one man who had attempted to ride 
outside the car and was washed off. 

" Honors to Mr. Francis followed from France, Aus
tria and Russia, and from that time forward his life 
cars and pontoon wagons yielded a comfortable liveli
hood. In 1885 the New York Chamber of Commerce 
urged a testimonial to him from Congress, and this 
was at length secured. In former years a familiar 
figure at the Stevens Honse, in lower Broadway, he 
has passed away at a good old age, after a life made 
happy by thoughts of the good he had been able to_do 
to hisJellow men."_ 
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@orre9ponilence. April and May, o f  two wire-wound American cannon. t o  keep u p  this remarkable speed more than twice as 
One is the Woodbridge ten inch gun built at the long, the rate, however, being a trifle slower. It will run 
Watertown arsenal under the supervision of .the in- about two-fifths of its trip in darkness, whereas the 

Do the Rings I n dicate the Age " I ventor, Dr. W. E. Woodbridge. The gun consists of a other train has daylight all the way except for two 
To the Editor of the Scientific American : continuous steel tube, overlaid throughout its rear half months in the winter. With three sleepers it will be 

I have j ust read in the Leavenworth (Kan. ) Standard with a cylinder of closely fitted steel staves, the whole a heavier train, even without the dining cal'. And 
of a huge walnut log now at the World's Fair. from wound with tinned steel wire, to be soldered or brazed last, but not least, it will depend for its profit largely, 
Leavenworth County. The dimensions are not given, in an oven. The whole length of the gun is divided and probably chiefly, upon through passengers, which 
except that it is 16 feet long. It weighs 30, 000 pounds. into three sections by steel rings or bands, and forward are comparatively few, while the remarkable prosperity 
It is claimed to be the largest walnut log on the conti- of the staves the wire is wound directly upon the steel of the Empire State has come from passengers who 
nent, if not in the world. On a transverse section of tube. travel only from one stopping place to the next. It is 
the log 572 concentric rings may be counted, and from Another wire-wound gun, the Crozier ten inch rifle, - said that the competitors of the Vanderbilt lines de
this it is claimed that the tree was 572 years old when designed by a young officer of the Army Ordnance De- mand that the fare by the new train be made $30 
it was cut down. Do the rings indicate the age ? partment, whose name is given to the gun, is nearly through-fifty per cent above the regular rate.-Rail

N. T. ALLISON. ready for trial. It was built at the Watervliet factory road Gazette. 
Columbus, Kan. , April 29, 1893. and consists of a steel tube, overlaid from breech to ------...... H._' ..... ------

The Incandescent Gas Light. It has been well established by cutting trees of 
known age that the rings indicate the annual growth. 
-En. S. A. 

muzzle with a practically continuous covering of steel 
wire, wound in layers, with a jacket cylinder envelop
ing the steel wire over the re-enforce, and a continuous 

• • • , • layer of steel hoops covering the wire from the trunnion 
Improve d  Couutry Roads and Electric Transit. band forward to the muzzle. The coils of wire are 

To the Editor of the Scientific American : electrically welded, end to end, so that the gun is 
I read with some interest your page article on wound with a continuous strand of wire. The breech 

.. Country Roads and Electricity. " The subject of iill- mechanism is of the usual service type. 
proved roads has the support of intelligent citizens as The ordnance experts have taken every precaution 
well as the wheelmen. Though I believe the county in constructing these wire-wound rifles to overcome 
system the best solution of our road problem, I argued the most obvious weak point of this type of gun, which 
before the Senate Finance Committee in favor of a lies in insufficient longitudinal strength. The friends 
State system of two roads each way through every of the wire-wound weapon look upon it as a formida
county, because it is necessary by some such radical ble rival of the so-called built-up guns. The wire
measure to give the impetus and furnish each com- wound gun does not necessitate the handling and fin
munity with the object road. As for the imputation ishing of the great forgings required in the built-up 
contained in your article as to the folly of so expen - constructions. It is also claimed that such a gun could 
sive an undertaking, if you will perform the mathe- be built both more quickly and more cheaply. 
matical problem of the proportionate share of such a I • ' . ,  • 

The brilliancy of gas light is greatly increased by 
causing a mixture of burning gas and air, as in the 
Bunsen burner, to impinge upon a lamp wick with 
which certain mineral substances have been combined. 
Nearly all the metals of the cerium and lanthanum 
groups have been experimented upon, and at the 
present time the following minerals are employed in 
this manufacture : Monazite, which contains 70 per 
cent of the oxides of cerium, lanthanum and didy
mium, in combination with phosphoric and silicic 
acids, thorite and orangite, which contain a large per
centage of thorium oxide, gadolinite and orthite, min
erals which contain 35-45 per cent of yttrium oxide in 
combination with zirconia and oxides of the cerite 
metals. From McKean's experiments the accompany
ing table has been drawn up to show the variation in 
the color of the light emitted from wicks or mantles 
made from these oxides in different proportions : 

system on each thousand of assessed valuation, you will The New York and Chicago Twenty Hour 
find that the ten millions provided for by the Richard- Train. Color. www o j 

yellow . . . . . . . . .  
Orange • . • . .  _ . .  _ 

Green . . . . . . . . _ . .  

,; '0:: <l> Q 

2 
3 

l � :s >'l 1=1 

3 
30 

,; 01 " ,s 01 " ...:I 

,; .� .:;1 
'': 01 0 :J:1 0 
"" <> 
E-< p.. -!:I N 

40 20 40 
60 40 

80 20 
40 28 30 
50 47 
40 30 27 
50 10 40 
20 50 

son bill, with carrying charge, and cost of repair figured The New York Central has given out a definite an
a t three hundred per mile, and sinking fund obliterating nouncement of its new train to Chicago, which will 
the principal in twenty-five years, with no account of begin running May 14. The time of leaving New York 
increased valuation, distributed upon our four thou- is '3 P. M. , and of arrival in Chicago 10 A. M. , making 
sand million State valuation, would be about two cents the running time 20 hours actual, 19 hours apparent 
per year per thousand dollars valuation for the twenty- time. There is to be an east bound train also, which 
five years. We could build 3,000 miles at ten thou- will run at the same speed, leaving Chicago at 2 P. 
sand a mik, the proved cost of the Richmond and M. and arriving in New York at 1 1 the next morning. 
Queens County Telford roads, for thirty millions, The distance through is 965 miles. About 10 miles at 
being for the same period approximately a tax of six Chicago has to be traversed at reduced speed, so that 
cents per thousand dollars valuation. The increased the fast running must be done in about 197:;' hours in 
valuation of the State in this period would be likely to a distance of 955 miles. This will mean j ust about 49 
offset cost of new construction. Would it not be worth miles an hour, as against the 50 '7 miles an hour of the 
while for this State to have so comprehensive a system Empire State Express. The train will probably consist 
of improved roads, with their resulting effect and bene- of three sleeping cars and a combination smoking and 
fit to each community and the State at large ? Every baggage car, 6Acept when a dining car is taken on. 
argument in your article is equally an argument for This will probably be, going west, from Albany to 
the improved road. Those of us. who are moving in S yracuse and Toledo to Chicago. 

The oxides of lanthanum and thorium are used to 
a greater extent than the other oxides, and the 
green color which is a marked characteristic of some of 
these mantles is due to the presence of -erbium oxic'e. 
The oxides of didymium, niobium, and yttrium are 
seldom used, and have no very marked influence on 
the general color of the light. 

The intensity of the light emitted by the various 
metals has also been recently investigated. Mantles 
of the different oxides were prepared in a similar man
ner, and used in the same burner. Gas was supplied 
to the burner at the rate of 85 liters per hour under a 
pressure of 25 mm. , and the intensity of the light de
termined in terms of the standard " Hefener " lamp. 

this surely have enough to overcome without meeting, As every one knows, the New York Central and the 
as is indicated in your article, the argument that we Lake Shore make up the most favorable route between 
are blocking progress. I believe that in the future ex- New York and Chicago for high speed. From New 
tended systems of electric roads will go out into the York to Albany the grades are very easy, although 
country as soon as the population warrants it. I be · there are a good many curves for the first half of the 
lieve also that the improved road will lead to an in- distance. From Albany to Buffalo the curves and 
creased country population and one much more pro- grades are not only very easy, but there are separate . 
gressive and likely to embrace better forms of com- tracks for freight trains all the way. The only serious 
munication, as, e. g. , electric-but such electric roads exception to this is the three mile ascending grade out 
must run upon the sides and not upon the roadway. of Albany,  going west, where a helping engine has to 
It would be a monstrous use of the roadway, which be used. The Lake Shore has even a larger percent
is only tolerable on the ground of convenience and ne· age of straight line than the New York Central, there 
cessity in the cities, and which has no place in the more being one tangent 70 miles long. This road is also 
enlarged and freer dimensions of the country road. practically double track throughout, there being, we 
It would undoubtedly cost more to lay th e rails pro- believe only one 1 4 mile stretch (between Toledo and 
perIy upon a macadamized road. It is equally true that Elkhar

'
t) where the second track is not finished. Track 

it would cost practically double to do the same in any tanks hiwe been put in at five different points, so that 
roadway to the construction necessary to make a the trains will make regular stops only at Erie, Cleve
more satisfactory road with T rail along the side of land, Toledo and Elkhart. We believe there are one 
the country highway. A good macadam roadway for or two drawbridges between Cleveland and Toledo at 
driviug and ordinary traffic, bordered by an elec- which trains have to come to a stop, but the numer
tric road, neither interfering with the other, affords an ous grade crossings of railroads along the line are said 
ideal system of intercourse between places, and one to be all provided with interlocked signals. 
that does not mar the beauty of the high way nor its In the matter of safety at facing point switches the 
common use. Such exists here between Rochester and Lake Shore, is, however, far behind the New York 
Charlotte, on the boulevard, so called. Central. The latter has distant signals of some kind 

I trust that a paper of your character will.not hinder at practically all such switches, but on the Lake Shore 
the agitation for good roads, which are a crying ne- nearly all the switches are entirely unprotected except 
cessity of this State, by such arguments as are put for- by the ordinary target and lamp. In fair weather and 
ward in the article in question. daylight most of these switches are probably visible 

.JOHN A. C. WRIGHT. several hundred feet away, but in fogs and storms and, 
=======-================ to a less degree, in the uncertainties that always exist 

Wire-Wound Gnns. 

The British Admiralty, says the Army and Navy 
Register, has j ust adopted the new wire-wound, quick
firing six inch breech-loading gun for the navy. The 
new weapon is forty calibers long and weighs seven 
tons. It will fire an elongated project.ile weighing 100 
pounds a distance of over four miles. It is such a 
quick-firing gun that at long range when fired with 
cordite it has three or four shots in the air at the same 
time. Forty of the new guns have been manufactured 
at Woolwich and are being issued and mounted in 
ships in the British navy. The new gun is a breech
loading rifled gun having a muzzle velocity of 2, 600 
feet per second. 

In this connection it is interesting to note that it is 
expected trial$ will be ml1de at Sandy Hook, during 

from sundown until dawn the next morning, the en
ginemen of these trains will have a perplexing dual re
sponsibility-to obey the rules and yet make time. 
The Lake Shore road is arranged on the principle so 
commonly followed in the level portions of the country, 
that distant signals are needed only at obscure points, 
and that this definition means points which are always 
obscure, and as on most other roads, especially in the 
West, even this principle is in many cases neglected. 
Where trains run regularly at the high speeds we are 
now considering, the true principle is to treat all 
switches and other like dangerons points as though 
they were al ways obscure, that is, provide distant sig
nals for them. 

The new " flier," it will be seen, differs from the Em
pire State Express in several respects. It undertakes 

The following figures were obtained : 
Mantle. Standard. 
Thoria . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . 31'56 
Lanthana . . . . . _ . . . . . . . . . . .  ' "  . . . . . . . .  28'32 
Yttria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22-96 
Zirconia . . . . . . . _ • • • •  _ . . . . . . . . . . . . . . . . . . 15-36 
Ceria, . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . .  5-02 

Color. 
Blue white. 
White. 
Yellow white. 
White. 
Red. 

The best light effect is obtainable from a mixture oi 
two·thirds thoria and one·third yttria, while, if the 
blue tinge of the color is not objected to, the maxim um 
amount of light is obtained from a mantle made only 
from thoria. 

... � . . . 
The Largest Dredger in the World. 

The Naval Con struction and Armaments Company 
recently launched from their shipbuilding yard at Bar
row a twin screw hopper and sand pump dredger 
named Brancker. - This vessel has been built to the 
order of the Mersey Dock and Harbor Board, who have 
been so satisfied with the experiments made in cutting 
a channel through the Mersey Bar that they have de
termined to proceed with dredging operations there, so 
that steamers of the largest tonnage may be enabled 
to enter the river in any state of the tide. A vessel on 
a gigantic scale was designed by Mr. A. G. Lyster, 
under the direction of Mr. G. Fosberry Lyster, engi
neer to the board, the following being a general de
scription of her dimensions : Length between per
pendiculars, 320 feet ; breadth, moulded, 46 feet 10 
inches ; depth, moulded, 20 feet 6 inches ; gross register 
tonnage, 2, 560 tons. She is built of steel to Lloyd's 
highest class, and has amidships eight large hoppers, 
four on each side of the vessel, having a total capacity 
of 3, 000 tons of sand. A w�ll is formed up the center 
of the ship between the hoppers to allow the working 
of a sand pump suction tube, 3 feet 6 inches diameter, 
through the bottom of the vessel. This tube is raised 
and lowered by hydraulic power, and when lowered 
can dredge to a depth of 45 feet. Two large centrifu
gal pumps, having suction and discharge pipes 3 feet in 
diameter, capable of raising 4,000 tons of sand per hour, 
are driven by two sets of triple expansion engines. The 
vessel will be able to fill her hoppers with 3,000 tons of 
sand, proceed to the depositing ground and get back 
again to the scene of operations in one hour. The 
Brancker is the largest dredger in the world. 
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THE BROADWAY CABLE RAILWAY, NEW YORK. 

(Continued from first page. ) 
way, corner of Broadway and Houston Street, New 
York, shows what may be accomplished in strength, 
stability and freedom from vibration in a building to 
be devoted to business purposes in all its upper part, 
while machinery conveying 2, 000 or more horse power 
is being- operated 
in the basement. 
The building reHts 
on 73 s t e e l  col
umns, the 28 ex
terior c o l  u m n s 
resting on grill
ages of iron I bars 
on concrete, while 
t h e  interior col
umns rest on steel 
caissons sunk into 
the water-bearing 
strata filled with 
sand and concrete 
and capped with 
an iron bar grill
age, so that there 
is no direct con
nection between 
the w a l l  s that 
support the ma
chinery and the 
columns that sup
port the building. 

The main floor 
in the cut shows 
the mass of beams 
on the street level, 
having no connec
tion w h a t e v e  r 
with the running 
machinery below, 
save through the 
sand of its deep 
foundation. 

J titufifit �tUtritau. 
Explosion of Pyroxylin. 

The pyroxylin used in pharmacy and the arts, dini
trocellulose, is usually regarded as non-explosive, but 
C. O. Weber shows how, under certain conditions, it 
may become dangerous. After preparing some in the 
usual manner, he added a small quantity of ammonia 
to the water used for washing, so as to effect complete 

L i qu efaction of Osmium. 

While certain noted chemists have been striving to 
compass the liquefaction and solidification of gases 
hitherto regarded as permanent, others ha ve been 
working as persistently in the opposite direction by 
seeking to liquefy the more refractory metals. The 
metals of the platinum group have presented most 

The cable grip 
of the Broad way 
Cable R a i l  w a y  
has all the use-

BROADWAY CABLE RAILWAY-POWER HOUSE CONSTRUCTION. 

difficulty in this 
respect ; but in a 
recent number of 
the Comptes Ren
dus, MM. .J 0 I y 
and Vezes explain 
the m e a  n s b y  
which they have 
been enabled to 
obtain, in the li
quid form, osmi
um, the most re
fractory element 
of the group, and 
the last to yield 
t o  experimental 
skill. Metallic os
mium, which oc
curs as small gray
ish blue crystals, 
was heated in the 
electric furnace of 
Ducretet and Le
jeune, in a carbon 
crucible, a n d  in 
an atmosphere of 
c a  r b o n  dioxide. 
At t h e  highest 
t e rn  p erature of 
the electric a I' c 
the m e t a l  was 
fused without ap
preciable loss by 
volatilization. Af
ter fusion it was 
exceedingly hard, 
a n d  capable o f  
cutting glass, or 
scratching quartz, 

ful features of a grip suitable for the various emergen
cies required in a complicated service, and mainly 
consists of the two vertical strips of steel on the out
side-as shown in the cuts-fastened to the bottom 
section of the grip shoe, which is double, to take the 
cable on each side, and are also permanently attached 
to the crosshead on the truck. By this arrangement, 
with one movement of the operating lever, the cable is 
taken up on either side of the grip. The narrow verti
cal pieces-as shown in the cuts-are attached to wedge 
shaped blocks for 

removal of the acids more rapidly. A copper oven 
heated to 700 C . ,  used for drying about one ounce of 
the pyroxylin thus treated, was after three hours' 
drying torn to pieces by the force of an explosion, the 
fragments of copper being hurled all over the room. 
Since pure dinitrocellulose requires a temperature of 
1940 to 198' for ignition, while hexanitrocellulose only 
ignites at 160'-170" it appeared that the explosion must 
be due to the use of ammonia in the washing process. 
A little nitrate of ammonia was probably formed and 

but not affecting 
the topaz, while it appeared to remain unaffected by 
the oxygen of the air. It is remarkably like ruthenium 
in many of its properties, but differs from it in aspect, 
having a blue metallic luster, while ruthenium is 
whiter than platinum, and resembles burnished silver. 

. � .  � . 
The Census Returns of Sugar and Rice. 

The superintendent of census has issued the statis
tics of sugar and rice production in the United States, 
compiled under the supervision of Special Agent Hyde. 

The total produc
tion of cane sugar 
in the year ending 
May 31, 1890, was 
302, 731, 895 pounds 
valued at $12, 829, -
824 on the planta
tion. T h e  total 
production of mer· 
chantable c a n  e 
molasses was 25, -
398, 954 g a l l o  n s, 
valued at $8,076, -
575. T h e  t o t  a I 
production of rice 
was 1 3 0, 0 1 9, 1 2 3  
pounds, valued at 
$3, 951, 119 ; 9 6 ' 5 
per cent of t h e  
sugar and 58 '6 per 
cent of the rice 
were produced in 
the State of Loui
siana. 

The Louisiana 
P 1 a n t  e l' says : 

disengaging t h e  
cable, when the 
grip j a w s a r e  
opened, by a lever 
movement shown 
in the cut. By 
this m e a u s  a 
transfer is made 
at the cable loops 
by dropping the 
cable on one side 
of the grip and 
taking up the next 
cable line on the 
other side. The 
grip crosshead has 
a side adjustment 
by a sliding move
ment on cross bars 
fastened to t h e  
truck frame run
ning on the axles, 
so that the verti
cal adj ustment of 
the grip is made 
with t h e  track, 
the variable load 
of the car adjust
ing the body only 
by t h e  springs. 
By the l a t e r a l  
slide of the grip 
on the cross bars 
o f  t h e  t r u c k  
frame, t h e  cars 
are e n a b l e d  to 
pa ss around the 
curves with the 
grip frame riding 
free from strain in 

BROADWAY CABLE RAILWAY-BUILDING ENGINE ROOM BELOW SIDEWALK. 

While the figures 
seem to be quite 
exact, t h e  y are 
s o m e what mis
leading in this, 
that they really 
only c o v e r  the 
c r o p s  o f  t h e 
year 1889, which 
will long be re
m e m b e r e d  i n  
L o u i siana as a 
year of unprece
dented drought, 

the slot. The illustration of a car and grip shows the 
method of attaching the grip to the car truck and the 
cable as when the car is running. The illustration is 
from a photograph of car No. 98 making its first trip 
from 50th St. to Houston St. on the night of May 10. 

dried upon the nitrocellulose in a state of fine subdivi
sion, and any trace of acid would then suffice to cause 
the salt to act as a fuse. The use of ammonia in this 
connection is accordingly to be avoided.-Jour. Soc. 
Chem. 

resulting in an im
mense falling off in the sugar crop. The Louisiana sugar 
crop of 1890 was nearly twice as large as that of 1 889. 

.. . . . .  
IN A. D. 105 Trajan built a magnificent stone bridge 

across the Danube 4,770 feet long. 
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Two New Great StealDer ... 

We learn from Engineering that the White Star 
Company are negotiating with Messrs. Harland & 
W oHf, Belfast, to construct for the line two steamers, 
which are to have a speed in excess of anything now 
afloat, including the two new Cunarders. It is not yet 
possible to give details ; but it is said the vessels will 

CABLE GRIP MECHANISM. 

each be something like 60 feet longer than the Uunard 
vessels. They are to be propelled by three screws. We 
are informed the stern framing is already under order, 
so that it is intended to proceed at once with the con
struction of the vessels. The stern frame is of novel 
design. The run of the keel has a curved rise in front 
of the rudder post, as in the case of some torpedo boats, 
and as it is of heavy section with suitable points for 
bearings, the intention is evidently to run a propeller 
in the space left by the curve on the keel plate or bot
tom part of the stern frame. The massive 'character of 
this frame will be appreciated when we state that it 
weighs about 20 tons. There are brackets for the two 
side screws, and these weigh 8 tons each. As to the 
power to be generated by the engines, it is understood 
to be about 40,000 indicated horse power. 

• j • • • 
Turkish Great GUllS. 

In 1478 Mohammed 11. , in forming the siege of 
Scutari, in Albania, employed fourteen heavy bom
bards, the lightest of which threw a stone shot of 370 
pounds weight, two sent shots of 500 pounds, two of 
750 pounds, two of 850 pounds, one of 1, 200 pounds, five 
of 1, 500, and one of the enormous weight of 1, 640 
pounds, enormous even in these days, for the only guns 
whose shot exceed the heaviest of these are our 80-
ton guns, throwing a i, 700-pound projectile, our 100-ton, 
throwing one of 2, 000 pounds, and the 110-ton, throw
ing an 1, 800-pound shot with a high velocity. The 
stone shot of Mohammed's guns varied between twenty 
and thirty-two inches in diameter, about the same 
height as a dining table ; 2, 534 of them were fired on 
this occasion, weighing, according to a calculation of 
General Lefroy's, about 
1, 000 tons, and were cut 
out of the solid rock on 
the spot. Assuming twen
ty-four inches as the aver
age diameter of the shot 
fired at this siege, the total 
area of the surface dressed 
was nearly 32, 000 square 
feet. At this siege the 
weight of the powder fired 
is estimated by General 
Lefroy to have been 250 
tons. At the siege of 
Rhodes, in 1480, Moham
med caused sixteen basi
lisks, or double cannon, to 
be cast on the spot, throw
ing balls two to three feet 
in diameter. - Chambers's 
Journal. 

• • •  
Tile Mining District of' 

Gnanaj uato, Mexico. 

J titutifit � .. tritau. 
the Bolanitos mine is 20 feet in diameter and 600 feet Wood costs $10 and coal $22 per ton, so that the opera
deep. This mine is said to have produced over $3,000.- tions, even if the mines can be made dry enough for 
000 in the six years preceding 1890. working, would be restricted to the better class of 

The entire district is permeated with veins of quartz ores. 
in metamorphic clay slate, nearly all the chief silver- It is in respect of such undertakings that the impor
bearing minerals being present. Only the first class tatioll of Southern coal and coke into Mexico deserves 
ores are worked commercially, those whose assay to be carefully investigated. Coal for domestic con
value falls below $30 per ton not being available for sumption will cut but a small figure in Mexico for many 
the Washoe or the patio process. The excessive cost of years to come, and it is to metallurgical and often in
transportation and of fuel 
militates against the work
ing of any ores of this 
grade. Packing on mules 
to the haciendas costs $3. 50 
per ton, and treatment of 
the ores $11. 50 : these two 
items added to the $12 for 
mining, hoisting, pump
ing, sorting, etc. , leave but 
a small margin on a $30 
ore. 

The unwatering of the 
lower levels of the mines 
has attracted considerable 
attention of recent years, 
and two companies are 

BROADWAY CABLE RAILWAY-GRIP CONNECTION WITH CABLE. 

now engaged in an undertaking of this kind. The dustrial enterprises that one must look for a market. 
first of these on the ground was an English company, -Eng. and Min. Jour. 
and work has been prosecuted on the San Calletano 
tunnel for several years. The second is the Victoria 
Tunnel Company, an American concern, which pro-

. 4 . '  • 
RelDarkable Dust Explosion. 

Early on the morning of March 21, in the city of 
Litchfield, Ill. ,  one of the most remarkable dust explo
sions on record occurred in the " Planet " or Kehlor 
flour mills. Before the explosion a fire broke out in 
one of the elevators, and the watchman was unable to 
send an alarm before the fire had reached the mills. 
Here it was beyond control. The fire companies, on 
reaching the scene, got their apparatus connected. 
By thill time the flames had reached the part of the 
mill where there presumably was an accumulation of 
dust. and the explosion occurred. The great mill, said 
to have been the largest flour mill in the world, was 
blown to pieces as if by dynamite. Bricks, timbers, 
and pieces of machinery flew in all directions. The 
spectators of the fire were thrown to the ground by the 
shock, and people a mile distant were prostrated. 
Towns sixty miles away telegraphed that they had ex
perienced the effects of the explosion. At Decatur, fifty 
miles away, the atmospheric concussion was felt. In 
the town no house escaped inj ury. Those near the 
scene had every window blown out. Some houses two 
miles distant were entirely destroyed. The town bore 
the appearance of having been swept by a cyclone. 
The incoming trains brought crowds of spectators. 

CABLE GRIP MECHANISM. When Sir Humphry Davy invented the safety lamp 
which bears his name it was supposed that mine ex

poses to drain La Luz group of mines by a tunnel plosions were due to inflammable gas, generally or 
7,000 feet in length. This group lies about 12 miles mostly marsh gas, CH.. B ut recently it has been 
west of north of Guanajuato, and comprises 14 mines, found that coal dust plays a most important role in 
viz . ,  San Barnabe, La Luz, San Jose, Santa Clara, mine explosions, and the miner's " fire damp " may be 
Refugio, San Vicente, La Trinidad, Los Locos, Jesus interpreted as including coal dust as well as marsh gas. 

The recent development of 
steam milling has brought 
dust explosions more into 
prominence. In mill ex
plosions there is absolutely 
no gas. The flour dust i 
so fine that. mingled with 
and suspended in air, it 
produces an explosive mix
ture. The loss of the mills. 
which had a capacity of 
two thousand barrels of 
flour per day, represents 
about one million of dol-
lars. .. . . ... 

To many people a Mexi
can silver mine is close kin 
to a Spanish castle, but 
the fact remains that the 
most p r o d u c t i v e  silver 
mines of the world are in 
Mexico ; not the most pro
ductive at present, but in 
the gross amount of the 
metal won in the past. 

The mining district of 
Guanajuato has been an 

CABLE CAR-BROADWAY CABLE RAILWAY, NEW YORK. 

Separation of' FlalDes. 

As a supplement to the 
subject of flames, Profes
sor Clowes recently per
formed before the Society 
of Chemical Industry, N ot
tingham, the experiment 
devised by Professor Ar
thur Smith ells, 0 f t h e  
Yorkshire College, Leeds, 
of separating the inner 
from the outer portion of 
the Bunsen flame, each 
burning independently of 
the other. P r o f e s s o r 
Clowes stated that the ex
periment he had shown 
would modify some of the 
theories 0 f combustion. 

active producer of silver since 1548, and the known 
amount of metal obtained with the crude and waste
ful methods in use approximates $650, 000, 000. Some 
of the greatest shafts ever put down are in the vicinity 
of the city of Guanajuato, ODe of them being 40 feet in 
diameter and over 1,400 feet deep. The new shaft of 

Maria, Villarino, EI Santo Nino, La Purisima, San 
Pedro and San Nicholas. Up to the end of 1889 the 
group had been credited with a production of $312, -
860,000 since 1548. 

The main difficulty in the way of the successful treat
ment (If the ores seems to be the excessive cost of fuel 

He would. however, enter 
into no details, as Professor Smith ells would probably 
give one of the popular lectures at the forthcoming 
meeting of the British Association in Nottingham. 

THE great aqueduct which supplied Carthage with 
water was seventy miles long. 
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THE TRUMPETERS. I evidently but a corruption of the Indian name camy-
While the Palinipedes and the Gallinacere give us camy. As for the name trumpeter or trumpet bird, 

valuable auxiliaries, some of European origin, such as that alludes to the strange sounds that the bird makes, 
the geese, ducks and chickens, and others of foreign especially when it is frightened, but which only very 
origin, such as the turkeys and guinea fowls, the wad- remotely recall the sound of a trumpet. A piercing 
ers at present furnish no domestic animal in our re- cry succeeds for about a minute a dull rumbling, which 
gions. But such was not the case in antiquity, for an becomes feebler and feebler. It is a curious thing 
examination of the Egyptian paintings and monu- that after so many years have passed since the 
ments shows us that in olden times, in the valley of the species was discovered, and after the agami has been 
Nile, the gray crane was kept in captivity and treated the subject of numerous works, naturalists do not yet 
like poultry yard birds. Nor is such the case in our appear decided as to how this sound is produced. 
own day, even, in tropical America, where man has Trail and Poeppig supposed that it resulted from the 
been enabled to utilize the intelligence of certain wad- vibration of the air' that the bird, keeping the bill 
ers, near relatives of the cranes, and make them pro- closed, causes to penetrate from the lungs into two 
tectors of poultry and guardians of sheep. These pockets communicating with the trachea through two 
birds, thus domesticated, are the kamichis, the chau- narrow slits, and comparable in all respects to the 
nas and the agamis, or trumpeters. The kamichis or vocal sacks of the Caosar emen ; but the recent re
screamers, the largest of all, 
live in a wild state in the for
ests of Brazil, Guiana and 
Colombia. In their general 
form they somewhat resemble 
the turkeys, but they have a 
more elongated body a n d  
longer legs, and, instead of 
caruncles, they are provided 
on the forehead, toward the 
base of the bill, with a slen
der horn, which is adherent 
only to the skin. Besides, 
near the carpus, their wings 
are provided with two sharp 
spurs, with which they are 
capable of inflicting severe 
wounds upon their enemies. 

The chaunas of Brazil and 
the Argentine R e p  u b I i  c, 
smaller than the kamichis, 
have a shorter bill, a relative
ly heavier body, stronger legs, 
a glossy plumage much more 
strongly mixed with gray and 
white, the forehead deprived 
of a horny appendage and 
the nape often ornamented 
with a tuft. 

Finally, the agamis, with 
which we shall occupy our
selves particularly at present, 
and which constitute t h e  
genus Psophia of Linnreus, 
are of still smaller size, and 
recall the water hens and the 
sultans in their rounded form, 
but are of more graceful shape 
and have slenderer legs and 
neck and a more richly tinted 
plumage. The head is small 
and regularly rounded, and 
the bill is stout, with the 
upper mandible s t r o n  g I y 
arched and terminating in a 
hook. The body is ovoid and 
the tail is very short and 
formed of soft feathers con
cealed under elongated and 
flocculent ones that are usu
ally of a delicate gray passing 
to dark russet. This light 
tint of the lower part of the 
back contrasts with the black 
color of the rest of the body, 
and which is relieved upon 
the breast by green, blue, 
violet and golden reflections. 
The head and neck likewise 
are black and of velvety as
pect, and the feathers are 
shorter and closer than those 
upon the body and resemble 
a sort of down very soft to 
the touch. The shades of 
the plumage vary somewhat 
from one species to another and permit of distinguish
ing the green agami (Psophia viridis) from the dark 
agami (P. obscura), the agami with tawny wings (P. 
ochroptera) from the agami with white wings (P. leu
coptera), and the Rio N apo agami (P. napensis) from 
the noisy agami (P. crepitans). 

Of all these alleged species, some of which are cer
tainly only local varieties formed at the expense of a 
: �tlne type, the last named is assuredly the one most 
'>,nciently known. We find it mentioned or described 
in a more or less accurate manner in the relations of 
the travelers or naturalists of the 17th and 18th cen
turies and of the beginning of the present one, in the 
works of Father Du Tartre, Barrere, Adanson, Pallas, 
Vosmaer and Buffon, and in the voyage to Surinam 
and in the interior of Guiana of Capt. J. G. Stedman, 
who informs us that in his time this species was called 
camy-camy by the Indians and agami or trumpet bird 
by the colonists of Guiana. This, by the way, shows 
us the etymology of the French name agami, which is 

THE AGAMI OR TRUMPETER OF GUIANA. 

searches of the English naturalist Beddard have not 
confirmed this hypothesis. It appears that the trachea 
of the agami possesses no lateral slit, and does not pre
sent, at least not always, the circumvolutions men
tioned by Hancock. 

These agamis live in a wild state in the great forests 
of Guiana and that part of Brazil situated to the north 
of the Amazons. 

They make their nest on the ground, or, more accu
rately speaking, they content themselves with scratch
ing the earth with their claws at the foot of Il tree, 
thus making an excavation which they line with grass 
and in which they lay a dozen eggs of a light green 
color. The young are very robust, and, scarcely freed 
from their shell, begin to trot along behind their par
ents. They feed at first upon insects and worms, but 
soon add fruits and seeds to this animal food. They 
remain covered for quite a long time with a soft dense 
down formed of fine feathers resembling hairs and 
very different from the feathers of the adult. 

[MAY 20, 1 893. 
In their gait the agamis much resemble the cranes. 

Like the latter, they have sudden fits of gayety, dur
ing which they execute dances that contrast singularly 
with their ordinary gravity. When pressed by danger 
they are capable of running swiftly, but their flight 
is so heavy and so slightly sustained that they cannot, 
by wing, cross a river of any great width. After the 
young are fully grown, they continue to live in fam
ilies for several months, and, like many other waders, 
usually unite with other bands of the same species in 
order to constitute flocks that often include forty indi
viduals, and that sometimes, even, if Schomburgk is to 
be believed, comprise as many as 2,000 heads. 

The agamis have, for more than a century, been very 
actively hunted for in Guiana, not on account of the 
quality of their flesh, which is always hard and dry, 
but for the value of their plumage, the brilliantly 

colored and chatoyant parts 
of which are used for making 
ornaments. Such hunting is 
so much the more profitable 
in that the agamis are una
ble to fly to a great distance, 
and, moreover, are easily at
tracted up to the gun when 
o n e  succeeds in imitating 
their cry. When captured 
alive they readily get used 
to captivity and are easily 
tamed. 

They are found entirely 
free, says Schomburgk, in all 
the Indian establishments. 
They serve as guardians to 
other birds. In the last cen
tury Mr. De la Borde wrote 
to Buffon that agamis were 
to be seen wandering about 
the streets of Cayenne, leav
ing the city and coming back 
home at night. They may be 
approached and handled as 
much as one wishes, said he, 
and they fear neither dogs 
nor birds of prey. In the 
poultry yard they render 
themselves masters of the 
fowls and make the latter 
fear them. 

Almost all these birds have 
the habit of following some 
one in the street or out of the 
city, even persons whom they 
have never seen. It is in vain 
for one to hide or to enter a 
house. They will wait for 
him and always return to 
him, sometimes for more than 
three hoars. I have some
times began to run, added 
Mr. De la Borde, but they 
ran faster than I and always 
got ahead of me. When I 
stopped they l'topped also, 
and very near me. I know of 
one that never fails to follow 
every stranger who enters the 
house of its master and to fol
low him around the garden 
until he leaves. 

Mr. De Manoncourt, an
other correspondent of 'Buf
fon, Pistorius, Vosmaer, Sted
man, Schomburgk and many 
other authors, ancient and 
modern, that we might men
tion, agree in recognizing the 
intelligence and docility of 
the agamis reared in captivi
ty. These qualities, moreover, 
have been observed even in in-
dividuals brought to Europe 
at various times during the 

last century and preserved for several years in the 
zoological gardens of France, England and Holland. 
These birds become attached to those who take care 
of them, obey their voice, follow them docilely or pre
cede them in frisking like dogs, and manifest their joy 
at seeing them again after an absence of some little 
time. They like to be caressed, and show themselves 
jealous of those who share the good graces of their 
master. When an agami has been allowed to put foot 
in a house it tries to drive away the cats and dogs that 
give it umbrage, approaches the table at meal time 
without invitation and does not fail to strike the black 
servants with its bill. 

In the poultry yard these birds soon exercise their 
domination over the fowl therein, and it appears, even, 
that it has been possible at times to make them play 
the part of shepherds' dogs and to charge them with 
guarding flocks of sheep. 

Even though the exactitude of these facts were not 
attested by authors worthy of credence, we should be 
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disposed t o  concede that the agamis are susceptible of 
a certain education, for we know that a few years ago, 
at the Garden of Plants, a Numidian crane, that is to 
say a bird belonging to a family very closely allied to 
the agamis, conceived a very strong affection for its 
keeper and obeyed him like a dog. One day, even, 
when the keeper had taken sick, the bird, uneasy at 
not seeing him, went to his house, to which it knew 
the way on account of having gone thither several 
times in his company.-La Bature. 

months or a year's time, the crop is ready. The stalks 
of the plant are then cut off as close as possible to the 
tubers with a cane knife or strong reaping hook. The 
tubers are afterward raised with a grubbing hoe or 
mattock. They are placed with all speed in carts and 
conveyed to the mill, for the color is seriously affected 
by being exposed to the sun or weather before grind
ing. Sometimes as much as 50 pounds weight of tubers 
is obtained from the plant. 

and air are not alone depended upon for drying, Mr. 
Grimes having erected a drying house capable of ac
commodating 180 frames. This is heated by means of 
steam pipes to 1400 Fah.-Industries. 

• f • • •  
United States and Europe in 1 893. 

The United States is not in the least dangerous to us 
in connection with military affairs. But from an eco
nomic point of view it constitutes an immediate and 
pressing menace. The debt contracted by the United 
States during the war of the secession will be completely 
extinguished before the end of the century, whereas 
the total debt of European countries is estimated at 
the enormous sum of 126,000,000,000 francs. The United 
States has an army of only 27,000 men, that is, scarcely 
as many as we have in one of our nineteen corps. In 
comparison with these 27, 000 men, place the 3, 500,000 
soldiers kept by the European countries in time of 
peace, and it is easy to see how much of their produc
tive force the. European powers annually sacrifice. 

• t . 1  • 
Arrowroot Manufactu re in queensland. 

The manufacture of arrowroot is carried on exten
sively in the south of Queensland. In the districts of 
Coomera and Pimpana there are from 250 to 300 acres 
under cultivation, the chief plot-that known as "Rock
holm "-being the property of Mr. Samuel Grimes. I 
recently visited this representative plantation, a de
scription of which will serve to convey an idea of the 
whole. 

The arrowroot grown in this district is the purple 
variety-the Canna edulis. It sometimes grows to a 
height of 8 feet, bears a pretty scarlet flower, and a 
dark purple seed pod follows, which is generally sterile. 
The best variety of arrowroot, the Maranta arundi
nacia, which is grown so extensively in the Bermudas, 
thrives well in this district, but its cultivation has been 
almost abandoned, owing to the difficulty of manufac
ture. This kind attains a height of 2 feet, and bears at 
maturity a small white flower somewhat resembling 
potato blossom. The mode of cultivation is as fol
lows : 

The machinery consisted in this case of a 6 horse 
power engine made by Messrs. Manlove, Alliott & Co. , 
Nottingham, a root washer, grinding mill, cylinder, 
sieves for separating the farina from the fiber and pulp, 
and a centrifugal drying machine. The roots are 
washed in a trough 10 feet long, 3 feet deep, and 2 feet 
in diameter. This has a half-circular bottom, through 
which a stream of water is constantly running. A spin
dle having pegs about 4 inches apart, and of a sufficient 
length to reach within an inch of the bottom and sides, 
revolves in the trough. The pegs cleanse the bulbs of 
all dirt, and the latter gradually work down to one end 
of the trough. A wooden rake pushes the bulbs out 
upon a belt elevator, whence they are conveyed to the 
hopper of the mill. This is a wooden drum, 2 feet 6 
inches wide and 2 feet in diameter. It is covered with 
a galvanized iron sheet punched and placed with the 
" burr " on the outside. The drum revolves at a high 
speed, and a stream of water falls upon it from tanks 
fixed above. 

It must be taken into consideration that the men 
thus taken from the peaceful employments are all in 
the height of their activity and at an age when the 
character is forming. The loss of revenue which re
sults from such a state of affairs is frightful when it is 
looked upon as a factor in the industrial war with the 
United States. One must be blind not to see, in these 
conditions of rapid and progressive development of the 
United States, that Europe is threatened with such a 
competition that there will corne a time when the bal
ance of industrial power and political influence must 
be placed to the profit of the New W orId. That muve
ment threatens France more than any other European 
nation, because France carries the heaviest load and 
has the largest debt. Everywhere in Europe, even 
among Ithe smallest states, nothing is spoken of at 
present but armies, the increase of war materials, and, 
of course, new taxes.-Figaro. 

The ground is plowed in ridges of about 46 feet wide, 
and thoroughly harrowed and scarified. Nine rows 
are placed in this, 5 feet apart, leaving six for the row 
in which the by-furrow comes. Shallow furrows, 5 
inches deep, are run with the plow, after which the 
smaller bulbs-about the size of a small apple, which 
are found growing at the bottom of the stems-are 
placed 4 feet 6 inches apart in the drill, and covered by 
turning a furrow from each side on to the top of the 
bulbs. Cultivation is then carried on by keeping it 
clear of weeds by means of horse hoes or " scuffiers." 
When it reaches the height of about 3 feet the space 
between the rows is turned up with a one-horse plow, 
the soil thrown toward the plant, and a furrow left in 
the middle. No further attention is req uired till the 
arrowroot is dug up for the mill. When the tubers 
have come to maturity, which is generally in ten 

Thus the bulbs are grated up, the bulbs and the 
water passing through the sieve No. 1, which is a cyl
inder 8 feet long, with the bottom half perforated with 
holes about the size of a No. 7 wire nail. Within this 
a beater revolves, forcing the water and farina through 
the holes, and being placed:on the screw the pulp and 
fiber are forced out at the end. The farina and water 
pass into sieve No. 2, which is simi lar to No. 1, except 
that the holes are about the size of a large pin-head in 
the bottom of the copper. After this it runs along a 
trough, where the farina is deposited and the water 
passes off. The farina is now dug out, and passed 
through sundry more sieves, and washings by hand and 
in tubs, then finally left to subside. When fairly firm 
it is taken out and passed through a centrifugal ma
chine. It is now placed on the drying frames, about 6 
feet long, with marsupial netting and calico stretched 
upon them. They are placed away from any dust or 
smoke, and the wind passing underneath, as well as 
the sun above, aids the drying process. But the sun 

• • • • • 
Sawdust Building Brick ... 

The sawdust is dried and screened, to remove the 
coarser particles, and is then mixed with cement, lime, 
and sand in the following proportions : One part ce
ment, two parts lime, five parts sharp sand, and two 
parts sawdust. The sawdust is first mixed dry with 
the cement and sand. The final mixture is pressed 
into blocks, which are said to be cheap and useful. 
There is as much lime and more than twice as much 
sand as sawdust in them. 

RECENTLY PATENTED INVENTIONS. 

Engi neering. 

B A L A N C E D SLIDE V ALVE. -Daniel 
Kiley, Brooklyn, N. Y. This is an improvement on a 
formerly patented invention of the same inventor;relating 
to slide valves having their top surfaceslprotected from 
direct contact with the live steam that enters the steam 
chest from the boiler, and provides a simple relief valve. 
attachment for the valve, to cause it to operate more re
liably and prevent accident. 

DREDGING ApPARATUS. - Ja,mes B. 
Quinn, New Orleans, La. A swinging frame hinged to a 
snpport carries an excavating wheel having buckets and 
discharging cells, the wheel being connected with a 
driving drum and cable, the latter being controlled by an 
adjustable tension device, while there are mechamsms 
for raising and lowering the frame to give the wheel any 
desired angle to the support. There are no joints or 
bearings subject to abrasion by the grit stirred up 
by dredging, the buckets are built to be very dur
able and automatically discharge their loads at the 
right time, and the apparatus is desigued to be operated 
with comparatively little power for the work it can do. 

FLOATING SUPPORT FOR DRILLING 
DEVICEs.-Adoniram Fairchild, New York . City, de
ceased (Benjamin D. Fairchild, administrator). Upon a 
hollow float is a truss frame supporting a second float, 
there being a derrick frame on the upper float, which 
supports ballast weights, while thcre are flexible connec
tions between the weights and floats, and devices on the 
top float drawing on these connections. The invention 
affords a simple and practical means to neutralize the 
lifting force of wave action on a floating support for the 
drilling apparatus used to perforate ttle rock bottom of a 
harbor or other body of water. 

Railway Appliances. 

Agricultural. 

CULTIVATOR. - Henry Eastman, Ra
cine, Wis. This is an implement adapted for use in 
working listed corn, and is supplied with runners to pro
tect the corn, shovels to tear down the ridges, and 
cutters to remove weeds from the rows and direct the 
loosened earth toward the runners and the rows of plants. 
The runners may be readily adjusted to and from each 
other, and the shovels arranged either laterally or verti
cally, while adjacent to the shovels are balance rollers 
adapted to travel upon the ridge acted upon by the 
shovels, these rollers serving as guides to the machine 
and to preserve its equilibrium. 

Miseellaneous. 

BOAT STOPPING DEVICE.-Pedro Sa
mohod, Lima, Peru. On the bow of the vessel is a post 
carrying a vertically sliding. frame having on its sides 
pivoted wings adapted to extend transversely to present 
a large resistance surface to . the water, as the frame is 
immersed, its normal position being raised, with the 
wings closed forwardly. The frame is raised and low
ered by means of chains connected with a winch, and is 
let down when the vessel is moving into a dangerons 
place, or is liable to collide with another vessel or ice
berg, ete. 

STONE PLANER. - Charles Biganess, 
Quincy, Mass. This is an improvement in that class of 
stone-dressing machines having cutters which recipro
cate and revolve simultaneously. The reciprocating and 
revolving shait carrying the cutting plates has on its 
end rounded heads fitted by sockets in oscillating levers 
connected with an eccentric to oscillate the levers simul
taneously. The planer shaft is revolved at a high speed, 
and a worm and gear mechauism makes the reciprocat
ing movement very slow, whereby the cutting plates will 
be brought in contact with the entire surface of the stone, 
to plane it perfectly. 

PRESSURE REGULATING VALVE.-Au
min Bartelmes, Brooklyn, N. Y. This is an improve- gust Heithecker, Brooklyn, N. Y. This valve is es
ment especially adapted for use on cars of cable railways pecially desigued for reducing and regulating the pres
with intersect�ng line.s on which cars are drawn by horses, sure of gas or other fluids. Its casmg is made up in two 
the I�tter bemg sWItched . onto and off thc cable road, separable parts held together by screws, the constrnction 
and l�able to le�ve open sWItches

. 
from �he cable r?ad to I is very simple, and there is nothing about it liable to get 

the. dIvergent SIde track. 'fhe ."WItch �dJuster conSIsts of out of repair. The tension of the valve-closing diaphragm 
a vlbratable presser bar carrymg on Its outer end a ro- is re lated by a spring and screw arranged to be very 
table presser wheel, operated by all upnght shaft on . I gu ad' t d the platform, by means of which the gripman of a ruce y JUs e . 

SWI'l'CH OPERATING DEVICE.-Benja-

cable car will be able to close an open switch in advance LIFE PRESERVER.-Michael O'Hara, 
of the car. Pittsburg, Pa. The body of this device has upper and 

STREET RAILWAY SWITCH. -Daniel F. lower series of vertical metallic tubes and intermediate 
horizontal semicircular tubes, with fastenings, and boxes 
on the breast portion, the whole adapted to be made in 
the form of a garment, and be light and comfortable to 
the wearer, while affording reeeptacles for food and drink. 

Doody, Brooklyn, N. Y. This is an improvement in 
that class of switches adapted to be thrown by means of 
an actuating bar or like attachment on the car. Com
bined with two sleeves mounted to partially rotate and 
fitted one within the other, and located in a box-like 
structure beneath the track near the switeh, is a switeh 
lever connected with the inner one of the sleeves and 
with the switch point, arms adapted to be tripped by the 
trip arm carried on the car being made in separable sec
tions· and extending radially from the outer one of the 
sleeves. 

BURGLAR AND FIRE ALARM.-William 
C. Dillman, Brooklyn, N. Y., and George A. Seib, New 
York City. This is a positive working apparatus which 
operates as an ordinary messenger call, and may be ope
rated by the opening of a window or door to ring an 
alarm at the central station. It has automatic mechan· 
ism for shifting the device from a burglar alarm to a 

messenger call after the burglar alarm has been ope
rated, and it may also be connected with any thermostatic 
or thermometric circuit breakers or closers to ring in an 
alarm in case of fire. The apparatus may be manually 
operated when desired without interfering with its elec
tric mechanism. 

TR OUSERS HANGER.-Joseph A. Jour
dan, Paris, France. 'fhis device has two integral main 
sections, each bent from a wire rod into two spring 
limbs that normally diverge, there being clasping de
vices on the ends of the limbs and a connecting sleeve 
having opposite flanges bearing on hanger loops on the 
main sections. A hanger hook engages the bowed ends 
of the loops, and sliding rings on the main limbs are 
adapted to press the flngers together. The device holds 
the garments stretched to permit its suspension in an un
wrinkled condition in a wardrobe or show room. 

PARALLEL RULER.-Alexis F. Gillet, 
Kearney, Neb. This instrument has a base support or 
rule along which is movable an angle holder having a 
transversely movable clamp section by which to secure 
the angle, and a step-by-step feeding mechanism for 
advancing the holder along the rule. 'I'he improvement 
is desigued to enable an amateur to space section and 
similar lines with as great accuracy as a skilled draughts
man,;while it will be useful to the latter in facilitating the 
rapid drawing of the lines, as the spacing may be accom
plished automatically. 

WAGON AXLE.-The same inventor has 

spring plate fltting in the casing presses the article on 
its entire back surface, a locking device fasteuing the 
plate to;the casing, and effectively preventing shifting or 
displacement. 

GUITAR.-J ohn F. Stratton, Brooklyn, 
N. Y. The performer may, with this improvement, 
quickly change the stringing of the instrument by using 
either gut or metallic strings, at the same time increas
ing the volume and purity of the tone when metallic 
strings are used. An auxiliary bar or lever is secured to 
the bridge and engages the strings at the top in the rear 
of the bridge fret. By using a tail piece in connection 
witn the bar, the strain on the resonating top of the in
strument is transferred to the side, so that the top is not 
liable to warp. 

CLASP. - Joseph F. Chatellier, New 
York City. This is  a device for conveniently suspend
ing hose and other wearing apparel and other articles. It 
has a fixed and a hinged swinging member, and the 
clasp is opened by moving a button out of a slot, to per
mit of swinging the hinged member away from the fixed 
member. The device is very simple, and will conve
niently engage or disengage articles without tearing or 
injuring them. 

FRUIT PITTER.-James L. Hall, Kings
ton, Mass., and Frank H. Chase, Grand Rivers, Ky. 
This is a device for conveniently removing the stones or 
seeds f:om small fruits, especially raisins. It has a 
wooden handle from which exte ld a series of elastic also obtained another patent for an axle to be used on 

farm implements and wheeled vehicles generally. A prongs or fingers having enlarged heads, and preferably 
spindle sleeve is provided for squared or other non-cir- made of round or flat steel "ires or rods, a thin perforated 

cular axles, the sleeve having its inner end slitted and plate or seed discharger sliding on the fingers. The 

having at such end a tapered threaded portion on which flngers are forced fuough the skin and pulp, and are 

is turned a tapered nut. The sleeve, which may be made thus designed to engage the seeds, which are removed 

of any suitable metal or composition, is desigued to re- from the implement by the sliding perforated plate. 

ceive all the wear of the wheel, and it may be cheaply COYER FOR POTS, PANS, ETC.-David 
replaced when worn. D. Davies, Wilkesbarre, Pa. This cover has a central 

SPONGE MOISTENER.- James S. Mc- steam escape opening, with an adjustable valve or cap to 
Clung, Pueblo, Col. This is a device especially anapted vary the size of the opening or close it altogether, a 
for use in a school room, enabling one person to properly spring automatically holding the valve in adjusted posi
moisten a number of sponges in a convenient and ex- tion. Applied to a frying pan, this cover enables cook
peditious manner without bringing the hands in contact ing to be done without greasing the stove or stewing the 
with the water or with the sponges. The device has a food, and as a ventilating pot cover it diminishes the es
partitioned compartment in which is held a table and a cape of steam and tends to prevent the boiling over of 
pivoted presser plate, and may be readily carried from water. 
desk to desk by a Child, to moisten and return the W I R E STRETCHER AND HOLDER. 
sponges used at each desk, the sponges being handled Adolf Westmeyer, Pacific, Mo. Upon the handle of this 
with pliers. implement are dogs adapted to clamp the wire, while 

CHALK RAIL FOR BLACKBOARDS.- upon its shank is a pivoted, bent fulcrum block on 
Willard 8. Terry, Hilo, Hawaii. This rail is made in which a hook bar is movably arranged. The device 
the form of a hopper-shaped receptacle having in its forms a simple tool for stretehing fence 'wire and hold· 
bottom an opening connected with an exit tube, the top ing it taut while being made fast to a post. 
of the receptacle having an apertured covering. The de- RIDING SADDLE. - Ferdinand E. Bu 
vice supports crayons or chalk, but useless particles and Moulin, J Qliet, Ill. This invention consists of an attach
dust pass to the receptacle below and are thus prevented ment comprising a fork, a knee horn detachably and 
from settling on articles in the room or being inhaled by adjustably secured to the fork and provided with an 
persons in the room. arm, and a leaping horn detachably secured to the arm 

FRAME.-Heinrich Schuessler, College of the knee horn. By means of the improvement the 
Point, N. 1: A simple and durable frame to hold and saddle may be qnickly converted for use as a lady's rid
lock a picture, looking glass, ClU"ds or other articles, is ing or side saddle, the knee joint and leaping hom being 
provided by this invention. An open casing held on the I located either at the right or left of the tree, or it may be 
back of the frame is adapted to receive the article, and a readily changed for use by a man. When used as a 
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side saddle the seat may be lengthened or shortened to 
accommodate the rider. 

TRACE CARRIER. - William A. May
hall, Gloster, Miss. This invention relates to buckles 
such as are used to counect the back baud of a farm har
ness with the traces. The construction is simple and 
durable, and the buckle is very efficient in service, se
curely locking the traces in place and firmly holding the 
back band. 

RUNNING GEAR. - Axel Warenskjold 
and .John G. Burgess, San Diego, Cal. This is an im
provement upon a formerly patented invention of the 
same inventors, for a simple and durable gear so ar
ranged as to permit of turning the vehicle in very short 
curves without binding the king bolt or other working 
parts. The improvement embraces a fifth wheel having 
two fulcrums. A fifth wheel is pivoted to one of the 
axles, and a second fifth wheel is connected by two 
pivots with the other axle, while reaches crossing each 
other connect the axles with each other.J 

TROUSERS HANGER. -Arthur C. Nash, 
Cambridge, Mass. This device consists of a looped 
cord furuished at opposite ends with hooks, and pro
vided with a button cleat and rings for tightening the 
cord upon the legs of the trousers. By this means 
trousers may be suspended in the best position for re
taining their shape, and sO that they will take up but 
little room. 

SURGICAL INSTRUMENT -Frederick C. 
Thompson, East Tawas, Mich. This invention com
prises a novel form of forceps, attached to the jaws or 
blades of which near their forward ends is a soft elastic 
ring for use in connection with a flexible medicine cup. 

MEDICINAL COMPOSI'l'ION. - Otto L. 
Mnlot, Long Island City, N. Y. This is a composition to 
be used for the blood, to increase the healthy tone and 
natural action of the body. It comprises an electrolyzed 
distillate from a mixture of oil of turpentine, juniper 
berries, white oil of amber, aloes, gmn myrrh, gum mas
tic, flowers of sulphur, gnm olibanum, and various other 
ingredients, combined and prepared in a specified man
ner. 

DESIGN FOR BOTTLE. -Daniel O'Rear
don, Jersey City, N. J. This designprovides a peculiarly 
shaped bottle, designed to have an antique appearance, 
aud somewhat resembling the vessels made of skins 
used in Oriental countries. 

�OTE.-Copies of any of the above patents will be 
furnished by Munn & 00., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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1. Elegant plate in colors, showing an. elegant residence 
at Bridgeport, Oonn. Floor plans and two perspec
tive elevations. An excellent design. Messrs. 
Longstaff & Hurd, architects, Bridgeport, Oonn. 

2. Plate in colors showing a handsome residence at 
Rutherford, N. J. Two perspective views and 
floor plans. Mr. F. W. Beal, architect, New York. 
An attractive design. 

3. A handsome dwelling at Plainfield, N. J. Perspec
tive views and floor plans. A model design. 
Messrs. Hartwell & Richardsou, architects, Boston, 
Mass. 

4. A dwelling at Utica, N. Y., erected at a cost of $4,700 
complete. Floor plans, perspective view, etc. 
Mr. W. H. Symonds, architect, New York. An 
Old Oolonial style of architecturc. 

5. Engravings and floor plan of the Fairfield Congrega
tional Ohurch at Fairfield, Oonn., erected at a cost 
of $52,000. Messrs. J. O. Oady & 00., architects, 
New York Oity. 

6. A stable erected at Plainfleld, N. J. A model design. 
Messrs. Hartwell & Richardson, architects, Boston, 
Mass. 

7. An excellent design for a modem stable at Bridge
port, Oonn. Messrs. Longstaff & Hurd, architects, 
Bridgeport, Oonn. 

8. A residence at Belle Haven, Oonn. A very picturesque 
design, perspective elevatiou and floor plans. Cost 
$6,000 complete. Mr. Frank W. Beal, architect, 
New York Oity. 

9. View of a tasteful shop for a builder erected at 
N euilly, Paris. 

10. The Fifth Avenue Theater, New York.-View of the 
Worthington steam fire engine pump.-View of 
the Hygienic Oement and Asphalt Oompany's water
tight scene pit. View of the Edison Electric 
Illuminating Oompany's switchboard, with par
ticulars of construction, etc. 

11. Miscellaneous contents : A Pacific coast bathing es
tablishment.-An improved spring hinge, illus
trated.-The Lewis open fire base burner, illus
trated.-The J. A. Fay and Egan Oo.-The H. W. 
Johns paints, etc.-An adjustable sash holder, 
illustrated.-A labor saving screw driver, illus
trated.-A self-feed rip saw, illustrated.-Shipping 
a factory across the Atlantic.-Architectural wood 
tnming.-Tnnneling the Simplon.-New resawing 
band saw machine, illustrated.-The Wheeler wood 
filler.-An improved hip shingle, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ARCHITEC

Tl'RE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects. 

The Fnllness, Richness, Cheapness, and Oonvenience 
of this work have won for it the LARGEST CIRCULATION 

01 any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & 00., PtmLISHERS, 

361 Broadway, New York. 

J titutifit !mtritJII. [MAY 20, 1 893. 

The charge jor Insertion under this head is One Dollar a line 
jor each insertion ; about eight words to a line. Adt'eT
tisements must be received at publication office as early as 
Thursday morning to appear in the followi11AJ week's issue 

u U. S." metal polish. Indianapolis. Samples free. 
Kemp's Manure Spreader, Syracuse, N. Y. See Adv. 
Shingle machinery. Trevor Mfg. ('0., Lockport, N. Y. 

Universal and Centrifugal Grinding Machines. 
Pedrick & Ayer. Philadelphia, Pa. 

Skilled workmen and best materials are the basis for 
the deserved popularity of J essops' steel. 

Wanted to Invest-Thirty or forty thousand dollars in 
good mfg. business. Address P. O. box 805, Chicago. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. 00., Binghamton, N. Y. See adv., page 270. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co .. Laight and Canal Sts., New York. 

Oentrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plant.s. Irvin Van Wie, Syracuse, N. Y. 

Gul1d & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps. 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prIces, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of an kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let-A suite of desirable Offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Muun & Co., 361 Broadway, New York. 

Hydrocarbon Burner (Meyer's patent) for burning 
crude petroleum under low pressure. See adv. page 
381. Standard 011 Fuel Burner Co., Fort Plain, N. Y. 

The best book for electriCians and beginners in elec
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4 j Munn & Co., publishers, 361 Broadway, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. Y. 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & 00., Scientitlc American office. 361 
Broadway, New York. 

Patent for Sale-A new speCialty, all metal, for gene
ral and domestic use. Just patented in Europe and the 
United States. Sale established. Offered to responsible 
parties. Address P. O. box No. 14, Rochester, N. Y. 

Engraver, die sinker, and letter cutter. Manufacturer 
of steel stamps for every purpose, steel letters and tlg
ures, printing dies, burning brands, stencils, rubber 
stamps, etc. Ohas. W. Hoetlg, 52 Fulton Street, New 
York. 

Want to Purchase-A patented vapor engine, the 
right to manufacture and sell same, or to arrange with 
manufacturer of one already in the market for their ex
clusive use for certain purposes. Address, with particu
lars, Vapor Engine, P. O. box 773, New York. 

HINTS TO CORRESPONDENTS. 
Nallles and A. ddress must accompany all letters, 

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

ReCerences to former articles or answers should 
give date of paper and pal>e or number of question. 

Inq uirles not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little researchl and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special 'Vritten Int'(H'lllatio u on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Scientific Alllerican Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. . . . . 

Minerals sent for exammation should be distmctly 
marked or labeled. 

(5014) W. T. asks : With a stream of 
water 6 inches in diameter, having a head of 10 feet, and 
nsing the best turbine wheel, what would be the available 
horse power ? Also, what would be the best water wheel 
to use ? A. You will have an available 5 horse power. 
Address James Leffel & Co., Springfield, Ohio, for a 
good and economical turbine. 

(5015) C. H. S. asks : Is there an 
by which small red ants can be exterminated from a wn 
without injuring the grass ? If so, I should apprecia 
any information thereof. Reply by Prof. O. V. Riley.
It is difficult to accomplish this result without any injury 
to the grass, but the use of bisulphide of carbon, which I 
have frequently recommended, only temporarJly destroys 
the verdure of the grass plots immediately above the nests. 
It turns them yellow for a few days, but does not impair 
the vitality of the plant. The nests of the small red ant 
are very small, and it will probably suffice to pour a haif 
teaspoonful or so of the bisulphide into the principal 
hole of the nest and destroy and cover up the sand-like 
mound. With the more extensive nests of larger ants, 
however, it will be desirable to pour a teaspoonful of 
liquid down each of the principal holes of the nests and 
cover them ten or fifteen minutes with a wet blanket, 
afterward exploding the vapor at the mouth of the holes 
with a torch of lighted kerosened rag at the end of a long 
pole. 

(5016) M. A. C. asks how to grind and 
set razors. A. Razors that have been in use so long that 
the edge is rounded by strapping can be brought to a flat 
bevel on the edge by placing them on a perfectly flat hone 
or other flne grained stone, with a little thin oil, as lard 
oil or fine machine oil, letting the back always rest npon 
the stone, and with small circular motions of the hand, 
withont pressure, grinding down the bevel until the stone 
marks meet on both sides in a thin feather edge. 

(5017) C. W. G. asks how to make po
tato �tarch. A. Convert the potatoeli intll 110 piUp by 

means of a scraping knife or an in.strument similar to a 
nutmeg grater; throw the pulp upon a fine linen cloth in 
a large funnel, and allow pure cold water to run through 
the mass slowly for several hours. By this means all the 
minute starch granules may be washed through the 
cloth ; and on allowing the water to stand for some time, 
these will settle to the bottom, and may be removed by 
decanting the water and straining. 

(5018) R. H. P. says : Can you give me 
a formula for perfumed carbolic acid ? A. Oarbolic acid, 
4 oz. ; rectified spirit, 6 oz. ; oil of bergamot, 28 min. ; 
oil of citronella, 10 min. ; water, to make 1 pint. Dissolve 
the oils and acid in the spirit and add the water, shaking 
well. 

(5019) G. C. G. S. says : Will you please 
give a table showing the contraction of castings in dif
ferent metals ? A. Table by Bowen & Co., brass found
ers, London : 

In thin brass castings . . . . . . . . . . . . . .  . 
In thick " . . . . . . . . . . . . . . 

Inch. 
78 
78 

In zinc castings . . . •  . .  . . . • . • • • • • • 156 
In lead, according to purity . . . . . . . . •  r\ to -to 
In copper, • • . . . .  . . •  l"j3: to i1J 
In tinl • • • • • • • • • :l1J to rfI 
In silver, 78 
In cast iron, according to purity, 

Inches of 
length. 
in 9 
in 10 
in 12 
in 12 
in 12 
in 12 
in 12 

small castings . . . . . . . . . . . . . . . . . .  . .  lo in 12 
In cast steel, according to purity, 

pipes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 78 in 12 
The above values fluctuate with the form of pattern, 

amount of ramming, and temperature of metai when 
poured. Green sand castings contract less than loam or 
dry sand castings. 

(5020) R. W. C. says : Will you please 
tell how to preserve the natural colors of plants ? A. A 
recent improved receipt for preserving plants with their 
natural colors is to dissolve 1 pt. salicylic acid in 600 parts 
of alcohol (parts by weight), heat the solution up to boil
ing point in an evaporating vessel and draw the plants 
slowly through it. Shake them to get rid of any super
fluous moisture and then dry between sheets of blotting 
paper under pressure in the ordinary mauner. Too pro
longed immersion discolors violet colored flowers, and in 
all cases the blotting paper must be frequently renewed. 
The novelty appears to be the salicylic acid.-Art Ama
teur. 

(5021) A. R. C. asks how to test air for 
sewer gas. A. Saturate unglazed paper with a solution 
of 1 ounce of pure lead acetate in half a pint of rain 
water; let it partially dry, then expose in the room sus
pected of containing sewer gas. The presence of the lat
ter in any considerable quantity soon darkens or blackens 
the test paper. 

(5022) B. J. M. wants to know how car
ton pierre ornaments are made. A. The following is a 
formula for such a composition : Glue, previously dis
solved in water, 13 parts; pulverized litharge, 4 parts; 
white lead, 8 parts; plaster of Paris, 1 part; very fine saw
dnst, 10 parts. Oil the moulds to prevent adhesion. 

(5023) G. F. F. asks for a remedy for 
buffalo moths. A. Take strips of red or blne flannel (as 
these colors are particularly attractive to them), dip in 
solution of arsenic and lay around the edges of carpets, or 
wherever the pests are troublesome. Said by those who 
have tried it to be sure death to the insects. 

(5024) E. A. J. asks for the United States 
government formula for whitewash. A. The following 
coating for rough brick walls is said to be used by the 
United States government for painting lighthouses, and 
it effectually [prevents moisture from striking through : 
Take of fresh Rosendale cement, 3 parts, and of clean, 
fine sand, 1 part; mix with fresh water thoroughly. 
This gives a gray or granite color, dark or light, accord
ing to the color of the cement. If brick color is desired, 
add enough Venetian red to the mixture to produce the 
color. If a very light color is desired, lime may be used 
with the cement and sand. Care must be taken to have 
all the ingedients well mixed together. In applying the 
wash, the wall must be wet with clean, fresh water; then 
follow immediately with the cement wash. This prevents 
the bricks from absorbing the water from the wash too 
rapidly, and gives time for the cement to set. The wash 
must be well stirred during the application. The mixture 
is to be made as thick as ean be applied conveniently with 
a whitewash brush. It is admirably suited for brick
work, fences, etc., but it cannot be used to advantage 
over paint or whitewash. 

(5025) N. K. K. asks : Is the incandes
cent lamp used as a " Geissler tube," useless without 
first admitting air into it (as the description given by E. 
M. La Briteaux) ? A. The vacuum is too high to permit 
of using a lamp as a Geissler tube. The vacuum of an 
incandescent lamp is more like that of Orooke's tubes. 

(5026) G. R. C. asks : In what ratio does 
the amount of steam (expressed by weight of water) 
generated under different pressures by a fixed unit of 
carbon vary ? A. The total heat from 32° of one pound 
of steam at 0 pressure is 1,146 heat units and at 100 pounds 
pressure is 1,184 heat units. One pound of best coal, 
with perfect combustion, gives out from 14,000 to 15,000 
heat uuits, and will make from 11 to 12yj ponuds of 
steam at 100 pounds pressure if no heat is lost. 

(5027) D. W. says : 1. I want to build the 
simple electric motor described in " Experimental Sci
ence." It does not state whether the magnet wire used 
is single or double wound. Which is it ? A. You can 
use either a single or double covered wire. There is less 
danger of crosses when double-covered wire is used. 2. 
Will the same size machine, with cast fields and wound 
as described for dynamo, furnish current sufficient for 
the motor to run two or three sewing machines ? A. 
When the machine is used as a dynamo in the manner 
suggested it will not furnish current enongh for ruuning 
two sewing machines. 

A. You should strengthen the shell of your boat near the 
engine. The 1 inch angle iron libs will do. Yon will 
need a pilot's license if yon run on waters having com
mercial traffic. 

(5029) J. H. W.-The sawmill dogs you 
describe are, no doubt, steel castings, which are made by 
melting and pouring cast steel, and can be forged and 
tempered like bar steel. Steel castings are far better than 
malleable iron castings. 

(5030) A. C. asks : Are not malleable 
iron tube fittings preferable to cast iron ones for steam 
and hot water heating purposes, and also for piping steam 
nnder ordinary pressures, provided the interior shape is 
the same ? A. 'l'he malleable fittings are preferable 
when made with taper threads for steam use, wherever 
there is liability of accidental breakage of the fittings and 
danger from leakage. For ordinary steam piping, cast 
iron fittings are in almost universal use and considered 
safe. 

(5031) B. W. C. asks : Is the sun motor 
used in this country ? Oould you pump water 160 feet, 
and cost ? A. The sun motor, so far, has been only an 
experiment. With the ordinary force pump, water may 
be easily raised the height you mention. 

(5032) S. H. B. asks : Is there any ap
pliance by which sorghum juice can be evaporated by 
running steam pipe through the juice and applying the 
heat in that way ? I have a friend who is raising sorghum, 
and he thinks there should be some way of evaporating 
by steam heat through pipes. He wants to make simp or 
molasses, not sugar. An answer to this will be appreci
ated. A. Sorghum juice can be evaporated in large flat 
pans with a flat coil of steam pipe in the bottom of the 
pan. 

(5033) J. B. asks : Is hemlock suitable 
for studs and joists in building a frame house ? If not, 
what are the objections to it ? A. Hemlock for studding 
and joist is liable to warp and spring out of line and is 
more shaky than pine ; yet it is largely used now in cot
tags houses, on account of cheapness. 

(5034) G. C. B. asks : 1. How high are 
the highest masts of saillng vessels, and how much can
vas do they spread ? A. The tallest masts are from 160 
to 180 feet high, and spread from 60,000 to 100,000 sqnare 
feet of canvas. 2. What is the curvature of the earth in 
inches per mile ? A. The curvature of the earth is 8 
inches per mile. 

(5035) G. W. B. asks : Will a boiler 
built to furnish steam at 100 pounds pressure for an 18 
inch cylinder, 18 inch stroke, furnish steam for a steeple 
compound engine, 18 inch high pressure and 36 inch 
low pressure cylinders, 18 inch stroke, both having con
densers ? If not, why ? A. For equal indicated horse 
powers the compound condensing engine uses, or should 
use, less steam than any single cylinder condensing en
gine. With the arrangement as stated, with both high 
pressure cylinders alike, the compound engine, with pro
per cut-off, may be twice the power of the single cylinder 
engine, and may, by the relation of cut-off on each en
gine, require more steam. 

(5036) W. F. C. writes : Is there any 
high explosive, not easily fired by concussion, that could 
be safely used in bombs for ordinary cannons or mortars? 
What is supposed to be the original substance of volcanic 
ashes ? Are these ashes considered evidence that the 
internal heat of the earth is produced by combustion ? By 
analogy the heat of the sun is due to the same cause. Is 
this the reason why scientists claim that it will eventu
ally expire ? A. There is no high explosive as yet known 
that will stand the iuitial concussion of discharge from 
guns. Much experiment has been made in this direction, 
but without as yet practical results. Volcanic ashes are 
of much the same composition as pumice stone, or nearly 
the same as the primary rock formation of the earth
principally silica and feldspar, with a small admixture of 
metallic oxides. There is no evidence from volcanic 
eruption, or the material thrown out, that there is com
bustion goin!!' on within the earth. The heat held in the 
interior of the globe is assumed to have been nascent 
with its creation, and the interior heated mass to be in
ert, volcanic activity being the vent for the relief of the 
pressure upon the hot fluid mass of the interior, caused 
by the contraction of the earth's crust by loss of heat from 
radiation. The heat of the sun is reasonably assumed to 
have been derived in the same manner, only that its im
mense mass has made it slow to cool. The condensing 
theory of the progress of creation indicates that the sun 
and the solar system is a cyclp. in the events of eternal 
time. Its life existence had a beginning and will have an 
end. 

(5037) J. W. writes : What is the most 
practicable way of storing power for future use, if 
any ? I am owner of water power with limited storage 
for water and am obliged to operate wheels most of the 
time, in fact all the time, and could use in 18 hours all 
the power I could develop in the 24 with the amount of 
water available ; how could I store the 6 hours power 
that goes to waste ? I operate electric power and light 
plant 18 hours out of 24. A. In the absence of particu
lars as to the limit of water storage, the question of a 
higher dam, which alone will increase the power in the 
proportion that the additional height bears to the pres
ent height, or the addition of power by the sllorage of 
water, need not be discussed, as you say you have a 
limited storage. There is but one other way that may be 
made available directly in your line of operation, and 
that is electrical storage. With your present plant you 
may charge storage batteries during the 6 hours to 
the full extent and power of your electric plant, and also 
utilize any excess of power that you may have to spare 
from the present operation for power and light. 

(5038) Enquirer, Va. , writes : Please 
advise me of an approved plan of ventilating under a 
building where the joists are near the !(l'ound. In this flat 
country if we excavate more than 12 to 18 inches, water 
stands under the floor and the floor joists decay, first in the 

(5028) H. A. F. asks : Will you kindly brick walls and then throughont. A. Buildings on wet 
give me advice on the following : I have a 16 foot boat, ground should have at least 3 feet space between the 
galvanized iron No. 18, in compartments of 3 feet, with- I ground and the joists, and if stone or brick foundations a.., 
out any ribs, but well braced. As I intend to put a 1 nsed, holes 1 foot square should be made through the 
horse power gasoline motor in it, will I need to put in foundation close to the sills on each side near the corners 
any ribs, and, if so, will J.8 + 1 angle Iron do ? And will and along the sides, and covered with galvanized wire net-
1 WlQll IIIIT pa.perii of pUot or enWueer til run the liIIille ?  ting fineenongh to keep out mice. This willgivethewfnd 
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II clear circulation under the building, and keep the ground 
as dry as possible under the condition of a wet soil. If a 
layer of concrete or sand aud hydranlic cement can be 
spread under sllch a building, it will greatly help to keep 
the lower story dry and preserve the timber from decay. 

(5039) Amateur asks : In compnting 
horse power of steam boiler what proportion of shell is 
considered heating surface ? A. All of the shell exposed 
to the fire and heated gases. 2. Does the horse power of 
boiler Increase in same ratio as steam pressure, i. e., if a 
boiler is 30 borse power with 60 pounds. "ill it be 40 horse 
power with 80 pounds steam? A. Yes. 3. With boiler 
pressure at 80 pounds. what is the pressure in cylinder of 
slide valve engine in motion ? What makes tbe differ
ence? A. The cut-off of the valve. whicb pre\ents the 
following of the steam to the full stroke, makes the mean 
pressure. 4. How can the po" er a slide valve engine is 
exerting under varying loads be found without the use 
of indicator ? Boiler pressure at 80 pounds. A. By a 
dynamometer. For excellent articles on dynamometers 
in general see our SUPPLEMENT Nos. 264, 359. 376, 436, 
684, especially the two first named ones. 

(5040) .T. B. D. asks : What is a good 
roof paint that will last five years at least, on either 
iron or shingle roofs. one I can prepare myself? A. 
The most durable paint for roofs is red oxide of iron or 
Prince's metallic paint (dry); mix: it with raw linseed oil 
for shingle roofs; first coat thin. so as to spread easily 
with the brush. When this has well dried, which may be 
several days, paint with the same paint mIxed " ith boiled 
linseed oil, Just thick enongb to spread well with a brush. 
For iron roofs use boiled linseed oil with the same paint 
for both coats. 

NEW BOOKS AND PUBLICATIONS. 
How TO BECOME EXPERT A.T FIGURES; 

OR, ROWLAND'S VEST POCKET COM
PENDIUM OF SHORT CUTS AND BUSI
NESS POINTERS FOR EVERYBODY. 
Compiled by ·W. D. Rowland. New 
York : W. D. Rowland, publisher. 
Pp. 113. Price 25 cents. No index. 

Many people would be much better at figures than tbey 
are were the methods of doing quickly only shown. 
This little book purports to give tbese methods and does 
80 with considerable success. In addition to the purely 
arithmetical part of it. notes of banking. commerce, and 
business in general with business bints are included. At 
tke end a number of pages ruled for a cash account are 
given, with a note of how to use the same. 

TO INVENTORS. 
An experience of forty-four years, and the preparation 

of more than one bundred thousand apphcatlons for pa
tents M home and abroad, enable us to understand the 
laws and practIce on both contInents, and to possess UIl
equaled faCIlIties for procurIng patents everywhere. A 
synopSIS of the patent laws of the Umted States and all 
foreIgn countrIes may be had on applicatIOll, and persons 
contemplatIng t ile securIng of patents, eIther at home or 
abroad, are InVIted to wrIte to thIS office for prICes 
WhICh are low, In accordance WIth the times and our ex
tensive faCIlItIes for conductIng the bUSIness. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN. 861 Broad
way, New York. 

I ,itutifi, �mtri'J •• 
Car coupling. J. T. Pongher.. . . . .  . . . . . . . . . . . . . . . . .  497,20! I Ladder and truck. M. Roessler. Jr. . . . . . . .  . . . . . . . .  497.131 
Car COUpllllg. Renshaw & Burden . . . . . . . . . . . . . . . . . .  496,956 Ladder. fire. Blake & Gllhaus. . . . . . . . . . . .  . . . . . 497.262 
Car coupling, J. B. Riddle . . . . .  . . . . . . . . . . . . . . . .  497',213 Ladder. step, B. J. HarrIson. . . . . . . . . . . . . .  . . . . . .  497,096 
Car couplIng, J. TImms .o • • • •  0 • . • • • • . • . . . . . . . • • • •  496,920 Lamp, electrIC, J. WarIng. . . • . . .  0 . . .  . • . • • . . .  497,038 
Car couphng. W. J. Walker . . . . . . . . . . . . . . . . . . . . . . . . .  496.924 Lamp, electriC arc. M. Kruegar.. . .  . . . . . . .  . . . . .  496.882 
Car door. N. Roy . . .  . . . . . . . . . . . . . . . . . . . . . .  497.218 Lamp filler, J. H. Palg. . . . . . . . . . . . . . . . . . . .  . . . . . .  .97.075 
g:� ���;if.�a��ia�g::.���¥t�cra�g�.���·: : : : . :  . . . .  : :  ��:� t:�� ��ggg�: �ie�ir��W�fft�ey· &0 Schefold . .  : . : :  t�:�� 
Car heatlllg deVICe. R. Quayle. . . .  . . . . . . . . . . . . . .  497.252 Land roller, G. C Holcomb. . . .  . . . . . . . .  . . . . . .  497,243 
Car replacer, H. H. Hanson. . . . . . . . . . . . . . . . .  , 496,935 Lathe, turret, F. H. RIchards.. . . . . .  0 • •  467,212 
Car seat, reverSIble. J. E. Anger . 0 .  . . .  . .  . . . • •  497,228 Leather dreSSIng machlne T. Dawson et al . . 497,003 
Car SWItch, automatic, J. A. HawkIns . . . . . . . . . . . .  497,176 Leg for theatrIcal purposes, artrflClal, M. Robson. 497,215 
Car vestibule connectlOn, W. N. Thompson .. . . . . .  497,145 Lemon squeezer, W. Schwendler . . .. . . . . . . . . . . . . . . .  497,078 
Car wheels, lnterchangeable tIre and sleeve jOllr"" LImb. artrficmJ. H. P. Judson... . . . . . . . . .  . . . . . . . .  497,026 

nal for. J. C Bryan . . .. . . .  . . . . . .  . . . .  . .  . . . . .  496,968 LIqUId meter, oscIllatmg, M. C. GreenhIll . .  . 496,934 
CarrIage brake, baby, E. Rowland. . . . . .  . . . . . . . . . .  496.903 Lock or latch for elevator or other doors, F. A. 
CarrIage top, R. F. Krause . . . . . . . . . . . . . . . . . . . . .  . 497,099 WInslow. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  497,041 
Carrousel, Mott & E·earon. . . . .  . . . . . . . . .  . . . 496.889 Log kIcker. G. A Kelly . . . .  . . . .  497.098 
Cart. road. J. C. Shepherd . . . . . . . .  496,912 Log stop and loader. W. E .  Hill . . . .  . . . . . . . . .  496,938 
CartrIdge cases, manufacture of, F. Mohr.. . . .  497,192 Loom Jacquard mechanIsm, H. HardWIck, 
CartrIdges, wad setter for paper shell, H. A. San- 497,022, 497,277 

ford . . . . . . . . 497,103 Loom let-off. P. Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.170 
Case. See Smoker's comblnatlOn case. Loom shuttle. A. Isherwood. . . . . . . . . . .  . . . . . . . . . . . .  496,879 
Cash drawer and manual sales recorder, G. D. LubrIcator, A. A Freeman . . . . . . . . . . . . . . . . . . . . . . . .  497.273 
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CIgar lighter. electrIC, W. P. Carstarphen, Jr . • . . . .  49"7,263 MaIlmg apparatus, WIles & Goldthwalt . . . . . . . . . . . .  497.152 
Cleaner. See Boller cleaner. Cottonicleaner. MRllmg bag or envelope, W. A. Vawter . . . . . . . . . . .  497,037 
Clev1s, M. '1\ & .E. M. RIdout . . . . . . .  . . . . . .  496,957 Mast arms, automatIC SWItch for, W. A. Tur-
Clock. chlmmg. J. J. EllIOtt . . " . . . . .  496,870 bayne . . . . . . . . .  . . . . . . . . . . . .  497.104 
Clock, pro�ram alarm, Evans & Hollenback . . . . . . .  497,019 Measure, taIlor's, A. M. Cone . . . . . . . . . . . . . . . . . . . . . . .  497,165 
Clothes drIer. F. E. Trude . .. . . . . . . . . . . . . . . . . .  496.961 Meat cutter. J .  B. Arnett . . . .  . .  . . . . . . . . . .  496.842 
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Clover huller caSIng, J .  N. Kadar. . . . . .  497.027 Meter. See ElectrIC meter. LIqUId meter. 
Coal, etc., separating and cleanIng, C. LuhrIg (r) . 11,334 MIll. See SawmIll. 
Coat form, S. Fr1edlander. . . . . . . . . . . . . . . . . . 497,236 MIlle tra� door, J. Rees. . . . . . .  . . .  . . . . . . . . . . . . . .  497,211 
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rug mIxer. 
4m.292 

COID'Uutator for electrIC generators or motors, Mordant, E. Boursler. . . . .  . . .  . . .  497,229 
M. W. Has.an . . .  . . . . .  . . . . . . . . .  . . . . . . . .  . .  497.123 Motor. See Pedal motor. Transformer motor. 

CoolIng room, P. J. DaemlCke. . .  . . . . . . . . .  . .  . .  496,867 Water motor. 
Corncob pIpes, machIne for fillIng the InterstICes Motor, Klng-sland & Sanger. . . . .  . . . . . .  . . . . . .  . . .  497,246 

of. H. Lamparter.. . . . . . . . .  . . . . . . . . . . .  496,883 Mowmg macbme, S. L. McColloch . . . . . . . . . . . . . . . . .  497.055 
Cotton cbopper. J. S. Weber. . . . . . . . . . . . .  . . . .  . .  . .  497.106 Nail. E. WImer .. . . . .  . . . .  . . . .  . . . .  . .  . . 4�7,154 
Cotton cleaner. J N. SmIth. . . . . .  . . . .  . . . . . .  497.219 Necktie holder. O. M. Steppacher. . . . . . . .  . .  . . . . . . 497,140 
Couphng. See Car couphng. Tblll couphng. Nut lock. J. W. Berry. . . . . . . . . . . . . . . . . . .  496.847 
Cove.L� for vessels, Rir-tight, A. H. Perry . . . . . . . . . . .  497,057 Nut lock, C F. Johnson . . . . . . .  . .  . . .  . . . .  497.244 
Cover. sprmg. E. W. Mersereau . . . . . . . . . . . . . .  496,979 1 011 can. pneumatIC. J. S. & E L. Arnott. . . . . . . . .  . 496.843 
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Cuff fastener, H. D. B. WillIams . . . .  _ . . . . . . . . . . . . . . .  497,Oro OIls, ImpartIng drying properties to, W. N. Blake-
Cuff holder, A. Alexander, Jr . . . . . . . . . . . . . . . . . . . . . . .  496,841 man, Jr. . . . . . . . . . . . . .  . . . . .  496,991 
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CultIvator and harrow, hsted corn, R. Lyons . . . . . .  496,884 OIls, thICkenmg drYIng, W. N. Blakeman, Jr . 496,988 
Cutter. See Meat cutter. Ore pulverizer. centrIfugal. O. B. Peck. . . . . . .  . .  497.204 
cycle umbrella attachment, G. H. Coffin . . . . . . . . . .  497,068 Ore separator, magnetIc, C. G. Buchanan . . . . . . . .  497,117 
Dental artICulator, C. F. Garretson . . . . . . . . . . . • . . . •  497,122 Ores and manufacturing carbon bisulphide, re-
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& Carlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497,101 Organ, harmonIC, L. Orser . . . . . . . . . . . . . . . . . . . . . . . . .  497,056 
DIgger. See Potato dIgger. Organ stop action. J. V. Pilcber. . . . .  .. . . . . .  497.206 
Dlsmfectant. H. P. WeIdIg . . . .  . .  . . . . . . . . . . . . . . .  497.002 Padlock, W. F. Troast. . . . . . . . . .  . . . . . . . . . . .  496.921 
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Door securer, J. H �latthews . . . . . . . . . . . . . . . . . . . . . . .  496,887 Paper holder, tOIlet, E. Jerome... . . . . . .  . . . . . . . . .  497,005 
Dough mIxer, J. H. Watson . . . . . . . . . . . . . . . . . . . . . . .  496,925 Paper, ornamented, S. Wheeler. . . . . . .  . . . . .  . .  . .  496,964 
Draught equalizer. G. W. Raymond . . . . . . . . . . . . . . . .  496.955 Paper waterproofing 01" coatIng machIne, J. J. 
Draughtsman's tool. C. UrIch . . .. . . . . . . . . . . . . . . . . . . .  497,147 Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497,198 
Drainer, fioor, E. Coon . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,862 Parachute, aerostatlC, L. Capazza. . . . .  . . . . . . . .  496,854 
Drawer. J. P. Fox. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.235 Pedal, motor. C. Pblllips (r) . . . . .  . .  . . . . . .  11,331 gg;r s�"e\f�?�g�U;,W�· Rock drill. I ���.
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Drug mixer. H. W. Barker. . . . . . .  . . . . .  . . . . .  . .  497,045 PenCIl holder. J .  S. Veal.. . . . . . . .  . . . . . . . . . .  . .  . .  497,065 
DrYIng brewers' graIns, etc., apparatus for, W. Perforating machInes, automatIC feed for, J. B. 
.... H. Butler. . . . . . . . .  . . . . .  . . . . .  . . . . 496.852 Hemsteger. . . . . . . . . . . . . . . . . . . . . . . .  497.178 
DrYIng brewers' grams, apparatus for, C. H. PIanoforte. G. A. Behrens�Senegalden . . . . . . . . . . . . .  496,845 

Koy! . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . .  497.280 PIano touch rel!'ulator. A. H. Hastmgs . . . . . . . . . . . . .  497.051 B��! g?���
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Dye. orange az� C. Rudolph . . . . . . . .  . .  . . . . . . . . . .  49+.032 OXIdes and salts as. W. N. Blakeman. Jr . . .. . .  496.990 
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EducatIOnal apphance. H C. BrIstol . . . . . . . . . . . . . . .  496.993 PIstol for dlschargmg COIns. A. H. Ramey . . . . . . . .  497.G59 
Egg case tray or filler. F. M. Wade.. . .  . . . . . . . . . .  497,225 Phers. S. O. Root.. . . . . . .  . . . . .  . . . . 496.002 
ElectrIC CIrcuit SWItchboard, A. L. Rohrer . .  496,901 Plow standard, M. J. McBurnett . . . . . . . .  . 496,946 ElectrlC lIght and gas flxture couplIng, G. Pee- Plumber's trap, J. Hartford . .  . . . . . . . . . . . . . .  496,975 

pIes. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 497,251 Pole attachment for varlOUS implements, E. A. 
ElectrIC meter, O. ErICsson. . . .  . . . . . . . .  496.R71 OvenshIre . . . . . . . .  . . . . . . . . . . . . . . .  496,892 
ElectrIC motor. multi phase. Wmand & Blllberg . .  497,110 Pohshlng wheel. M. Swenson . . . . . . . . . . . . . . . . . . . . . .  497.003 
ElectrIC motor pedal switch, L. Tea! . . .. . . . . . .  . 497.144 Post. See Metalhc post. 
ElectrICal Clrcmt. C. E. Chmnock . .  . .  . . . .  . . .  497.120 Potato dIgger. W. Danby . .  . .  . . . . . . . . . . . . . . . . . . .  497.009 
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497,148 
Elevator. See Hay elevator. Cleghorn . .  . . . . .  . . . . . . . . . . . . . .  497.014 
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DaVIS . . . . . . . . . . . . . . . . .  497,169 
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Envelope opener. J. Ropes . . . . . . . . . . . . . . . . . . . . . . . . .  497.138 Pulley. loose. H. R. Tllhson. . . . .  . . . . . .  . . . . . . . . .  496.919 
ExtenSIOn table, S. S. SInger . . . . . . . . . . . . . . . . . . . . .  497,080 Pump, aIr, H. C. Reagan

F
Jr.. . . . . . . . . . . . . . . 496,898 

Eyehd lifter. H. K. Lamb . . . . . . . . . . . . . .  . .  . . . . . .  497.052 Pump. compressIO¥l W. . DaVIS .. . . . . . . . . . . . . . . . . .  497.092 
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INDEX OF INVENTIONS Feeder, electrIc tIme stock, Page & Spear .. . . . . . . .  493,203 Racing book, sheet, or  card, J. A. Lapeyre . . . . . . . . .  497,189 
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For which Letter. Patent o. the 
United State. "'ere Granted 

May 9, 1893 

FertilIzer dIstrIbuter, W. Johnson . . .  . . .  . . . . . . 497,182 RaIlway, overhead electrIC, R. M. Hunter . . . . . . . . .  497,025 
FIbrous materIals, machInery for spreading and Railway raIl bender} A. L Stanford . . . . . . . . . . . . . . .. .  497.288 

drawmg, J. Good. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  497.237 RaIlway rail gIrder JOlllt. M. M. Suppes . . . . . . . . . .  496.916 
Fire alarlIl. C. E. Egan . . . . . . .  . . .  . . . . . . . . . . . . . . . .  . 496.869 RaIlway SWItch, Buttel & Colson . . . . . . . . . . . . . . . . . .  496,996 
FIre escape, A. ScheId . . . . . . .  . . . . .  . . . . . . . . . . .  49.3,958 RaIlway SWItch. J. 1\1. Swem . . .  .. . . . . . .  497,289 
Fire escape, Walgren & H�lund . . . . . . . . . . . . .  496,923 Rmlway SWItch, electrIC. Fl. F. Stone . . . . . . . . . . . . . . .  497,061 
���: :��E:h����:i:1.1iolia��ISh

.��� . . . . . . .  : !�:rsb RaI��W:e;7tt
tact fa: u���:grOUnd el�ct�c, :v.: 496,896 &ND E&CH BE&RING 'I'H&'I' D&TE. Flowers. machine for shapmg artIfiCIal. RlOn & RaIsIDS. etc . •  apparatus for stemmmg and ciean-Dupont . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  496,899 mg. E. NIehoff. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  497.199 

[See note at end of list about copIes of these patents.] �g�g����d";,��"p��t�n�
a
:�'i,'is: macb"i.i· for, R: 497.153 

�:r�ef�itM.I"I;;dersoii: : · 
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. . .  . .  . .  . . : : ��:�n 
J. Gathng . . . . . . . . . . . . . . . . . . . . . . . .  496,873 Reeds or cords to the edges of materials, secur-

1�����n:;'��Ji:;;�: R�1a��JI�;;�IC. A. J. Nelh� . . .. ��;� i��ltle�i�l:!�li��n�l:::����::::: : : : : : : : i�!� ��i�!��e �eo!1i1:�1:�:c 
·
;��;�te�." ���� ���;�� 496.9
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S£:t�e�1.a�� w.ufIe�ltzer. . . . . . . .  . .  . . . . . .  496,878 :��t· d�fl� w.
a
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. 
. . . . . . . . . . . . . . .  497,043 Air engIne, carbureted, E. A. Durand . . . . . . . . . . . . .  497,048 Garbage vessel, G. B. Sweger. . .  . 

'
" . . . . 496,917 Roller. See Land roller. SeamIng roller. 
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A. SchmId . . . . . . .  . .  497,034 Ga�

w�ff
aratus for the manufacture of, C. E. 

496 92 
R01�lllg �nd drawJng metal, machIne for, A. La--

49 126 Album. pbotograph. R. M Hunter.. . . . .  . .  . .  496.976 Gas engl�e; W:'W: Granr" : ' : : : : : : : : : : '  . : : : " : ' : : : :  497:2;\ RotaW��:fne: C. P. ci'';'; · . .  : : : : : : : : : : : : : : : : : : " : : : :  4J;856 AIC
?!���v:��
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� 497,033 8:�e�

e
s�:�!li!va�' tr�;!�g� gate: 

. . .  . . . . . . . . . . .  497 ,097 
�g�:�� :�i�ri:: /;: r�il�iso'n : : : : : : : : : '  : : : : : : : : : : : : : : : ��:�&1 AlkalI, apparatus for recoverulg. H. Blackman . 497.088

1 
Gate, C. ChrIstIan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,858 Sad tron. M. J ShImer . . . . . . . . . .  . .  . . . . . . . . . .  497,136 Amalgamator, J. EllIson. . .  . . .  . . .  497,267 Gate, A. Rickert. .  . . . .  . . .  . .  . . . . . . . . . .  497,031 Salt, apparatus for electrolYSIS of, T. Craney . • . . . .  496,863 AnImal trap, J. C. Brown . . . . .  . . . .  . . . .  497,089 Generator. See Gas generator. Steam gene.. Salt washIng apparatus. '1\ Craney.. . . . . . . . .  496.866 Ammal trap. J. W. & E. C. Glover. . . 497,004 rator. Sash fastener. S. R. Kirby . . . . . . . . . . . . . . . .  497 188. 497.187 

Armature conductors. makmg, R. E. B. Cromp- Glass. bed for pohsbmg plate. R. Brockman . . . . . .  497.115 Sash holder. J. W. Cronan . . . . . . . . . . . . . . . . . . . . . . .  497.168 
ton.. . . . . . .  . . . .  . .  497.001 Gold or silver. extractmg. Parkes & Montgomerle 496.950 Sash bolder, W. H. Klllg . . . .  . .  . . . . . . . . . . . . . .  497.245 
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h�a���:�� J. PfeIfer. . . . . . . .  . . .  . . . .  . 496,894 GOI�a�:,

I�:{r!���g�
r;��k'e�

o&�g���:�;Ia;�I
�� 496,951 �:��a

h
�
l
�ic�;n�: ll��hew's '&' Heiey: : : : : : : : : : : : . :  ��J� Bahng press. L. A. Corning . . . . . . . . . . . . . . . . . .  497.090. 497.091 Gram bmder, H. A & W. M. Holmes. . . . . . . . . .  . . .  4!17,278 Saw. :5'. P. Hallsey . . . . . . . . . . . . . .  . . . . . .  496.874 
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bert. . . . . . .  . . .  . . . . .  496,981 GrInder, drill, rr. Hall . .  . . . .  . . . . . . . . . . . . . . .  497,095 Saw1ng machIne, wood. D. M. Prosser. . . . . . . . . . . . .  497.209 
�:��otS!��n�e�cb':t!tlb�r. 
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Barrel. Pleukharp & LIggett . . . . . . . . . . . . . . . .  496,953 HaIr pin. J. W. Granger. . . .  . . . . . . . . . . . . . . . . . . . .  497,049 Seaming roller for tm roofs. J. M. & W. J. Devers 496.970 
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e. 
attachment; j: ' 'w; 497,242 

Bed bottoms. woven wire fabrIC for. W. S. Sey- Harvestlllg macblne, W. N. Whiteley . . . . . . . . . . . . . .  497.151 Chenowetb . . . . . . . . . . . . . . .  497.231 
mour . . . . .  . . . . . .  . . . . . . .  . • . . . .  . 496,� Hat, Yule & BaglIn . . . . . . . . . . .  . . . . . . . . . . • . . . . . . •  497,086 Sewmg machInes, needle carner and gUIdlllg 

Bed. foldmg, I C. Smltb . . . . . . .  . . . . . . . . . . .  496.915 Hat body. Yule & Baglm . . . . . . . . . . . . . . . . . . .  497,084 deVICe therefor for. Merrow & Stedman . . . . . . . .  497.006 
Bed, foldmg. H. B. Young . . . . . . . . . . . . . . . . . . . .  497,156 Hat body and makmg same. Yule & Baglin . . . . . . .  497.033 Sbank stIffener. P. Zopfi. Jr. . . . . .  . . . . . . . . . . . . . . . . . .  497.157 
Bed. sofa, R. Lundberg . . . . . . . . . . . . . . . 497.1�1 Hay elevator and carrIer. J. E. Porter .. . . . . . . . . . . . .  497.207 Shoe holder. �'. W. Wbltcher . . . . . . . . . . . . . . . . . . . . .  497,lDO 
Ir��:�,\�gw�!����. �a�:l���,&' Berlo : . : . . . . .  . . . tll.\:� ���I���'if.ni�gtr�
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BookbIndIng, A. Blome . . . . . . . . . . . . . .  496.992 Hides, clutCh mechanIsm for machInes for work- Sled, J. W .  �aYIOr . . .  . . . . . . . . . . . . . . . . . . . . . . .  497.143 
Bookblndmg, W. P. Sloan . . .  . . . . .  . . . . . . . . .  497.137 ing. G. F. Tmney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.146 Sled, veloclPede

'�F 
Thanr.er . . . . . . . . . . . . . . . . . . . . . . . 97.290 
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Box. See Mail box. Hod. M. D. Hurley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,940 Smoke consumer, P. DIemer . . . . . . . . . . . . . . . . .  497.018 
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BrIck cutting machIne, J. A. Snell . 496,9R2, 496,983 HOIsting whIm, C. A. Lawton . . .. . . . . . . . . . . . . . . . . . . . .  496.942 Sofa and bathtub, combmed. B. S. Maben . 496,885 
Bri�� i����oft�d

. 
burn��g mac�I�e, contInuous, 

496,840 �g����ce�a�����l�i. �e!in��g�:: : : : : :  � : : : : : : : : : : :  : : : 1:f:�?:8 SOh� bs��eri�aratu�. 
for th� UtII���tlOn �f, M. L. 

497,079 
BrIdge g-ates. automatIC operator for draw, R. L. Hub sand band, M. Keech . .  . .  . . . . . . . . . . . . . . . .  497,183 Solar heat, apparatus for utIlIZIng, M. L. Severy . 496,959 

Paddock . . . .  . . . . .  . . . . .  496.893 Hydrocarbon burner, G .  A .  Sbeley.. . .  . . . . . . . . . . . .  496.911 Sole, E .  M BhsB. . .  . . . . . . . . . . . .  . . . . . .  497.007 
Brusb, dust, J. J Hassard.. . .  . . . . .  . .  497,175 Ice cream freezer, Martin & Meredith . . . . . .  . . .  . 497,054 Speculum, M. E .  Van Meter. . . . . . .  . . . . . .  . .  . .  . . .  497.004 
Buggy top, R. C. Groom . . . . . . . . 497,173 InductIOn coIl systems, safety connection for, E. Splasher bolder, S. WilkIns. . . . . .  . . . . . . . . . . .  . 496,928 
BU'rJ's 

top rRlSIng or lowerIng �e�.
1�.�

,
. �: F. �Ol: 496,861 Infl.�:.g:s��chIne: Ii: ':ErWaite: : : : :  : : : :  : : : : . : : : : : :  ��

:�� �g�l�kf::.
tes��gs:ee�s:r��i�e�. · 

. . . . . . . .. . . . . . .  496,844 
Burner. See Hydrocarbon burner. InJector, T. M. Eynon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.269 Stage, fireproof, W. Hargreaves . . . . . . . . . . . . . . . . . .  497,240 
Busk steel. F. L. Suckley . . . . . . . . . . . . . . . . . . . . . . . . . . .  497,142 InJector, E. KortIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.977 Stamp cancelIng machInes, feedin/;t mechanIsm 
Can. See 011 can. Inkstand, C. C. Algeo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.087 for. M. V. B EthrIdge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,872 
Candelabrum. S. Szlgethy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497,0.'36 Iron. See Sad Iron. Steam engme. F. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  496.966 
Car brake, A. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . .  497,119 IronIng board, E. Orewiler . . . . . . . . .  . . . . . . .  497,007 Steam generator, G. Durr. . . .  . .  . . . . . .. . . . . . . . . . . . .  497,233 
Car bumper, mIne, D. Bennett . . . . . . . . . . . . . . . . . . . . . .  496.846 lrrigatlOn dItches, rotary meter for, T. Woollens, Stoker, automatIC. J. H. Johns . . . . . . . . . . . . . . . . . . .  497.073 
Car construction. S. A. Jennings . . . . . . . . . . . . . . . . . . . .  496,881 Jr. . . . . .  .. . . . . . .  . .  . . . .  . . . . .  . .  . .  497.155 Stove. COOking. G. F. FIlley.. . .  . . . . . . . . . . . . . . . . .  497.270 
Car couphng, A. G. Baken . . . . . . . . . . . . . . . . . . . . . . . . . .  497.044 Jacquard mechamsm, hngo for. M. Frlsen . .  . .  . . .  496,972 Stove. folding camp. J. H. Glasmann . . . . . . . . . . . . . . .  .s7.275 
Car couplIng, C. E. Bean. . . . . .  . . . . . . . . .  . . . . . . . . . .  497.006 Jars or bottles, fastenIng for covers of, H. Stove, OIJ, J . GoldsteIn . . . . . .  .. . . . . . . . . . . . . . .  497,276 
Car coupling. P. Bogler . . . . . . . . . . . . . . . . . . . . . . . . .  496.819 Schammel.. . .  . . . . .  . . . . . . . . . .  . . . . .  497.077 Stove or range. cookmg. G. F. FIlley. . . . . . . . .  . .  . .  497.272 
Car coupling, J. C. Campbell. . .  . . . . . . . . . . . . . . . . . . .  497.047 Jonrnal bearing. self-Ollmg antlfrlctlon roller. A. Stovepipe sbelf. C. M. Jobnson .. . . . . . . . . . . . . . . . . . . .  497,125 
Car couplmg. A. Dmgwall... . .  . . . . . . . . . . . . . . . . . . . .  497.121 MorrIson .. . . . . . .  . . . . . . . . . . . .  . . . . . . . .  496.888 Stove. sbeet metal. C. T. McCarroll. . . . . . . . . . . . . .  496.947 
Car couplmg, J. H. & F. A. Earles . . . . . . . . . . . . . . . . .  497.266 Journal box. H. Deck . . . . .  . .  . . . . . . . .  . 497.017 Stove. tailor's. A. Lundstrom . . .. . . . . . . . . . . . . . . . . . . .  497.029 
Car couplmg. A S. Edey . . . . . . . . . . . . . . . . . . . . . . . . . .  496.930 KItchen utenSIl. B. A. Backman . . . . . . . . . . . . . . . . . .  497.162 Straw stacker. J. P. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . .  497.149 
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Car conpling. W. T. Kimsey . . . . . . . . . . . . . . . . . . . . . . . . .  '97.184 I,ace fastener. shoe, J. D. Grilfen . . . . . . . . . . . . . . . . . . . 497.094 Surface gauge. A. J. Gardmer, Jr . . . . . . . . . . . . . . . . . . . 497.071 

SWIft. J. P. Cronin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.010 
SWIng, W. R. WlIcox. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  497.259 

�:�r�.
do

�����i:�I�Ii.
R

'R'!A\���'BwitCh. ' 
. . . . . .  497,258 

SWItchboard apparatus, multiple, C. E. ScrIbner . .  496.904 
SWItchboard system, multIple, C. E. Scnbner. 496,905 
SWltchboard systems, testmg apparatus for mul-

tIple. C. E. Scribner. . . . .  496.907 
SWItcbboard testing apparatus. multiple, C. E. 

ScrIbner. . . .  . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . .  496.006 
Syrmge, G. S. Ollver. . .  . . . . .  .. . . . . . . . . . . . . . . . . . .  497.250 
T merchant bar, G. H. Reynolds. . . . . . . . . . . . . . . . . 497,253 
'rable. See ExtenslOD table. 
�:Ur�g�n�
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SYBtem· 'for; 496,

980 
E. A. Clark. . .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  496.859 

'l'hermometer frame, A. H. Burr . . • . . . . . . . . . . . . . . . . .  496,995 ThIll couphng. H. N. Rose. . .  . . . . . . . . . . . . . . . . . . . .  497.217 
�g��s'h���

o
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P
B.�"e����:}j:: : : : : : : : : : : : : :  �!it\:= Tile construction for walls, arches, etc., J. A. Fhnt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.234 

TIle, rOOfing. F. Andreu . . . . . . . . . . . . . . . . . . . . . . . .  497.161 
'11lre cover, pneumatIC. O. D. Sbank • . • . • • • . • . . . • • • .  496.909 
TIre, fleXIble, A. & H. N ormanton . . •  0 • • • • • • • • • • • • • •  496,949 
�!�� ��ri'::s.
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H. Rlstedt. . . .  . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  497.287 
Toy. N. Allen . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.109 
Toy. F. Watzlawlk . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.081 
Trace carrIer, J. W. Cronan .. . . . . . . . . . . . . . . . . . . . . . . . .  49'i,167 
Transformer motor, O. T. B1athy . . . . . . . . . . . . . . . . . . .  497,113 
Trafrap�

ee AnImal trap. Hog trap. Plumber's 
Traverse ring. C. W. Rugg . . . . . . . . . . . . . . . . . . . . . . . . .  497,076 
TrIcycle, Lenlnger & ShreIner. .  . . . . . . . .  . . . . . . . .  497,028 
TrImming for head coverIngs. endless, Yule & 

TrI:o':f,
l
lf';';;ker & ·Butier:: : : . : : : : : : : · : : : · : : : : : : : : : : : :  �ll1;:� 

'l'rlpod. W. Wood . .  . . . . . . . . . . . . . . . . . . . . . . . . .  497.042 
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Tuyere. M. W. lles . . . . . .  . . . . . . . . . . . . . . . . . . .  497,072 
TypeWrIter clamp, S. L. Conde. .  . .  . . .  . . . . . . . . .  497.015 
TypewrItmg machIne, HeIne & Woerner . . . . . . . .  497,177 
TypewrItmg machIne and card holder therefor, 

G. H. Webb. . . . . .  . . . .  . .  . .  . . 496.884 
TypewrIting machInes, type levelIng contrivance 

for. G. B. Webb . .  . . . . . . . .  . . . . .  . . . . . . . . . . . . . .  496,985 
Valve gear, steam engIne, A. F. Dumke . . . . . . . . . .  497,171 
Valve gear, steam engme, B. V. Nordberg . . . . . . 497,285 
Valves, pressure relIef regulator for slIde, W. F. 

GarrIson . . . . . .  . . . . . . . . .  . . . . . .  . . . . 497,020 
Vehlc]ebonnds, E. Turney. . . .  . . . . .  . . .  . 497,223 
��l������� ���g��·er �e����
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VelOCIpede wbeel. A. C. HIde . . .. . . . . . . . . .  . .  . .  496.937 
VendIng upparatus, coin-controlled lIquid, H. R. 

Bothwell. . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . 497,011 
VendIng apparatus, cOIn-controlled lIqUId, West .. 

lake & Waggoner . .  . . . . . . . .  497.107 
Vessels, apparatus for raIsmg sunken, E. NIehoff. 497.249 
Wagon, dumpIng, J. Cameron . . . . . . . . . . • . . . . . . . .  496.R53 
Wagon, dumping, E. Gabel. . . . . . . . . . . . . . . . . . .  486.932 
Wa,;wn rake attachment, G. F. FIscher . . . . . . . . . . . .  497,172 
Washboard. C. Blake. . . . . .  . . . . . . . . . . . .  . . . . 497.112 
Wasblng machme. J. B. Hershock. . . . . . . . . . . . .  . . .  496.938 
Washmg macbme, Shaw & MIller . .. . . . . . . . . . . . . . . .  496.910 
Watch bow fastener. F. Mmk. . . . .  . . . . . . .  . 496.943 
;���� ��o��J���ffc'b�yE�: 
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Water pIpes, automatIC trap for, '1\ J. Brogan . 496,994 
Waterproof fabrICS, prodUCIng ornamental Indla-

rubber, G. C. Mandleberg . . . . .  . . . . . . . . . .  496,978 
Weather strIP. A. L. Hltcbcock. .  . . . . . . . . . . . . . . 496,876 
Weldmg metal. A. J. Moxbam. . . .  . . . . .  496,800 
Wheel. See Pohsbmg wbeel. VeloClpedewbeel. 

VeloClpede sprocket wheel. 
Whim. A. Aker . . . .  . . . . . . .  . . . .  . .  . 497.291 
�!��P:s�,
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Wrench. LSee CombmatlOn wrench. Pipe 
wrench. 

Wrencb. W. H. T. Kmg. . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,941 
Wrench. J. B. Shaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.135 
Wrencb. E. B. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.188 

TRAD E MARKS. 
AgrIcultural implements and handles for same, 

Markt & Company.. . . . . .  . .  . . . .  23.014 
Ale and lager beer. Hurkhardt Brewmg Co . . . . .  22.987 
AntIdote for pOlson and remedIes for blood and 
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22,
004 

Company.. . . . .  . . . . . . . . . . . . . . .  22,988 
���;:��';�{��h�� Jin�:

n
g.��

y
product,· S. P. Shatter 

22,
992 

Compan� . . . . . . . . . . . . . .  23.004. 23.005 
Burlaps, J. 1\ BaIley & Co. . . . . . . . . .  22,985. 22,986 
Burlaps and buckram, J. T. BaIley & Co . . . . . .  22,983, 22,984 
Canned frUlts, vegetables, fish, meats. oysters, cat-

suP. and soup, A. F. Remy & Co.. . . . .  . .  . . . . . .  23.015 
Coal and wood. H. L. Herbert & Co. .  . . .  . . . 23.007 
CondItIOn powders for SICk anImals, B. K. Adams 22,993 
Cotton plle fabrics. Jones Brothers & Co. . .. . . . 22.932 
Corset waIsts, H. W. Lyon . . . . . . . . . 92,976 to 22,978 
Feedwater heaters and pUrIfiers, W. Webster.. 23,013 
FlavorIng extracts and compOSItIOns for flavorIng 

purposes, A very Lactart Company. . . . . . . . . . . .  23,000 
Flour. wheat, F. L. Greenleaf. . . . .  . . . . . . . . 23.002 
Hair InVIgorator, M. Glenck . . . .  . . . . . . . . .  22,998 
KnIt underwear, medICated, Montreal Silk MIlls 

Company. . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  92.979 
Lamps, 011 burning, Edward MIller & Company, 

23.008 to 23.010 
Medicine for the cure of nervous diseases, pro-
MoEti�

e
���rb. �nJ>iI::�rap d uste�s: EpsteIn: Polbtz 

22,
995 

& Co. . .  . . . . . .  . . . . . . . . . . . . . .  22,981 
OIl. reSlll. S. P. Sbotter Company . . . . . . . . . . . . . . . . . . .  23.003 
OIntment or salve, J. J. Hayman . . . . . . . . . . . . . . . . .  22,997 
PenClls. lead. L. & C. Hartmutb. . . . . . . . . . . . . . .  . .  . 92,973 
Perfumes. powders. cosmetICS, lotions, and soaps, 

Stark MedICIne Company. . . . . .  . . . . . .  . . . . . . . 22,999 
Razors, N. J ureldlni . .  . .  . . . . . .  . . . . . . . .  . . .  22,972 
RemedIPQ certaIn named proprIetary, E. V. Came-

ron . . . . . .  . . . . . . . . . 22,996 
Shoe naI18, McKay MetallIc FastenIng ASSOCIation 23,012 
Stereotype and electrotype plates and blocks. F. 

A. Rmgler Company . . . .  . .  . . . .  . . .  . . .  . . .  92.974 
Tea, cotree, and spICes, C. Blau! . .  . . . . . .  . . 23,001 
1'ypewntIng machInes, Franklin Typewriter Com-

pany. . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  22.975 
WashIng powder, G. Pet:r1 . . . . .  . . . . . . . . . . . .  23,00t: 
Watchcases, Fahys Watch Case Company, 

22.966 to 22.968 
Watches. Hampden Watcb Company . . . . .  22.96'9 to 22.971 
Whisky. J. Bond . . . . . . . .  . . . . . . .  . .  . . . . . .  . 22.989 
WhISky. FIshel & Levy . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  22,990 
WhISky. Rosskam. Gerstley & Co . . . .  . .  . . . . . . 22.981 
Worsted and cotton cloths for outer garments, B. 

W. Greer. . . . .  . . .  . . . . . . . .  . . .  . .  . . . . . .  . .  . . . . . . . . .  22,980 
Wrmgers, AmerICan Wnnger Company •. . • . . . . . . . . .  23,011 

DESIGNS. 
Badge. C. A. Gay . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  22 410 
Ball-ear for vessels. A. R. Pritchard . . . . . . . . . . . . . . . .  22 426 
Bottle. Hofmann & DIllman . . . . . . . . . . . . . . . . . . . . . . . . .  22.423 
BIald. J. W. Scbloss . .  . .  . . . . . . . . . . . . . . . . . . . . .  22. .24 
Carpet button, staIr, Walker & Warren . . . . . . . . . . . . .  2'1 4].5 
g�g��a:e�
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DISh, covered, W. GuerIn . . .  . . . . . . . . . . . . . . .  2e,420, 22. 421 
Glass dISh. cut. W. C. Anderson.. . . . . .  . .  . . . . . . . . . . . .  22.438 
Inkstand. E. Thomas . .  . . . . . . . . . . . . . . . .  . . .  22.416 
Lamp fount holder. J. C. Mlller. . . . . . . . . . . . . . . . . . .  . 22. 122 
Letter box pcst, C. T. Scboen . . . . . .  . . . . . . . . . . . . .  22,432 
Mower frame, lawn, W. E. Lape.. . . . . . . . . . . . . . . .  �,431 
Oil can. W. C. Winfield . . . . . . . . . . . . . . . .  22.428 
PenCIl. lead. S. Kraus . . . . . . . . . . . . . . . . . . . .  22,413 to 22.415 
Pocketbook, I. Scheuer.. . .  . .  . . . . . . . . . . . . . . . . . . . . .  22)417 
Spoon, G. Jj�reund. .  . . . . . . . . . . . . . . . . . . . . . . . .  22,406 
Spoon. etc., M. S. HInde • . . . . . . . . . . . . . . • • . • • . . . . . . . . .  22,407 
Spoon, etc., W. 8. O'BrIen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.408 
Spoon. etc . •  G. Rockwell . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  22.409 
Stove. G. W. Cope.. . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  22.430 
Stove. gas. W. L. Cort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.4

29 Toy savmgs bank. E. Charest.. . . . . . . . . . . . . . . . . . . . . . .  22.419 
Trace carrIer, M. E. Zeller . . . . . . . . . . . . . . . . . . . . . .  22.427 
Type. font of prlntmg. R. Gmchwltz . . . . . . . . . . . . . . .  22.419 

A printed COPy of the s�eClfication and drawIn� of 

f��.rJ'
t
:::.

t
c�

n 
1�� '�fl

e
��

l
l�lir:.'i�h':'d �loE.

a
tg�s

t 
�:?tc�

r
��� 

25 cents. In orderIng please state the name and number 
of the patent deSIred. and remIt to l\lunn &; Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the In .. 
ventors for any of the inventions named in the fore .. 
gOIng list. prOVIded they are simple, at a cost of $40 eacb. 
If comphcated tbe cost WIll be a httle more. For fnll 
InstructIOns address Munn & Co., 3b1. Broadway, NeW' 
York. Other foreIgn pateuts may also be obtained. 

© 1893 SCIENTIFIC AMERICAN, INC.



O R D I N A RY R A T E S .  

Inside I�nge, each i n set'ti on - - ,.. a cents a line 
Bnch: l�age. each iU Pliet'tion - - - .. 51 .00  a line 

� Por some classes of Advertisements, Special and 
H'igher rates a're required. 

The above are charges per agate line -about eig-ht 
words per Hne. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
lTlent, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

Patent Foot Power Machin 
Complete Outfits. 

Wood or Metal workers without steam 
fJower can successfully compete with 
I�l �a[llt s�'1\1 I�; usm';.c1:'fn :.?: 
latest and most improved for practic� 
Shop Use. also for Industrial Schools, 
Home Training, etc. Catalogue free. 

S e n eca F a l l s  M fg. Co. 
6 95  Water Street, Seneca Falls N.  ¥. ------

W I L S  0 N 0'1 (0 I R O N  R
S 

S i A N O  A I M P R h P L AN e:. . R O  S I Z e. S  �I- W. A .W I L S O N  KEPT I N STOC K .  R I VER S T  R O C H ESTER , N . Y  

ICE - H O U S E  AND COLD ROOM.-BY 
R. G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIE�TIFIC AMERICAN Sup
PLEMENT, No. ,;') U .  Price 10 cents. To be had at this 
office and from aU newsdealers. 

Drill Presses, Chucks, Drills, Dogs 
and Machinists' and Amateurs' 
Outflts. Lathes on '1'rial. Cata
logues mailed on application. 
1 6 1)  to 1 6 1'  Highl ulHI Ave. 

SIDNEY, O H I O .  

MASON & HAM L IN  
SCREW STRINGER 

One of the greatest improvements'in the 
.history of the Piano Forte. 

Ji.eeps tile Piano in T li ll e .  
III neh llIO I'e Durable. 

Qu ality o f  Tone l�nrer. lIT Fully Illustrated Catalogue sent on 
applicat-ion. 

Mason & Hamlin Organ & Piano Co, 
\..Jl""'<:;!t"", 152 TREMONT ST., BOSTON, MASS. 

STEV E NS PATENT 
SPRING INSIDE CALI PERS 

J,eader, No. 1'2. 
Prtc� by mail, postpaid. 

4 inch . . . . .  $0.75 1 5 inch . . . . .  $0.80 1 6 inch . . . . .  $0.85 
These goods excel. for neatness and fine finish, 
any other make. Ideal and Leader Spring Di
viders and Calipers, Ideal Surface Gauges, 
Depth Gauges, and }< ine Machinists' Tools. lIT TIlustrated catalorrne free to all. J. S'l'EVENS A RMS & TOOL CO., P. O. Box 280, Chicopee Falls, Mass. 

WM . G RAVE R  TAN K  WORKS , 
(INCORPORATED.) 

Manufacturers of Iron and Steel 

STORAGE TANKS. 
OFFICE, 

d Floor, R ookery Bldg.  
CHICAGO, ILL. 

IMPROVED LATHES MODERN 

ENGINE DESIGNS 
Also Foot Lathes, Tools and Supplies. Catalogue Free 
Sebastian Lathe Co. l��rlJM�'XT'i:to�a:t�t 
New Ful l  Mounted Lightn i n g  Screw Plate. 

Send for Catalogue. 

Wiley & Russell Mfg. Co., Greenfleld, Mass., U.S.A. 

M
ANU FACT U R E RS and I NVENTORS 

ATT E N T I O N ! 
We are pretared to design, gtve estimates on, and 

�acrU:tC�U§�ecl�i�fes��C�����Yd!���l\��. 
Alfs�aM�e3� 

els, Dies, Special Tools and Patterns. 
WE ALSO MAKE GEAR CUTTING A SPECIALTY. 

H A RJl N ER ", E W I N G  llIACHIN I, CO.,  
Factory and Main Office, cor. State & Claim Sts., Anrora, 
Ill

i>ir��tC�1°
c�r�;s'i;;�1���r�g ��r�\)£���af���a, Ill. 

Mecbanical Help Cor Inventors. 
'1'here is nothing like a first-class rna, 

chine shop, organized for and adapted to 
miscellaneous jobs, to carry out an in
ventor's ideas and make the most of 
them. Primer to send. 

THE JONES BROTHERS ELECTRIC Co. CIN'TI. O. 

J t itutifit �lUtritJu. 
THE DENSMORE 

SURPA SSES THE OLDER MACHINES in many way., but in non� 
more than in its true and nnimpalrable alignment. 

THE FAMOUS CARNEGIE STEEL CO., Pittsburgh, are among the 
great concerns that have adopted It, and have just purchased the fifteenth. 
Their chief stenog-rapher, after subjecting a number of these machines to 
months of hard work, says : " 1'he alignment is sttn perfect." Our operators 
everywhere corroborating this, call the Densmore 

" 'I' H E  W O R I, J) ' S  GREA'l' UST TYPEWRI1'ER." 

Densmore Typewriter Co . ,  202 Broadway,  New York 

WELL DRILLING MACHINERY, 
l\UNlJFACTURED BY 

WILLIAMS BROTH ERS, 
ITHAOA,  N .  V . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

OI L WELL SU P P LY GO. 
91 &; 92 WATER STREET, 

PITTSBURG, PA, 
Mannfactnrers of everything needed for 

ART ESIAN WELLS 
for eiiro11e�:,sE��;:a��fp�r

C��rl:�!� Tests 
Drilling Tools, etc. liLu.strated 
cat��DJ::t'sh;:t: �'�

t
:e:���t�

i
S-

ELECTR,C S U P PLIES 
M O T O RS, and 

D YNAllIOS, 
from 1-6 h. p. to 15  h. p .  

Bells, Annunciators, Batteries, 
etc. No r.roys, but :standard 
Goods. i.T Catalogue on applLcutwn. 

Holtzer-Cabot 
Electric Co. 

St.,  BOSTON, MASS. 

Steel Type for W ritin[ Macbines, 
J .  D. MALLONEE, M'f'r. STOCKTON, N.  Y .  

Chain Engineering Works, r-------��--1 Approved Appliances for 
Elevating, (�onv�yi ng, 
RIHI TI'aU!Olnlission of 
PO'l-ver, Builder of Dry
ers for Grwin, Brewery  
Gra.inB, Refuse jr01n Glu_ 
cose, Starch and DistiUery 
Works, and Manufacturer 
of Elevator Buckets. 

F. H. C. MEY, 
Buffalo, N .  Y. 

* THE " MUNSON " TYPEWRITER. * 
This machine is an " evolution," the outgrowth of years of experience and the 

best �'ir�!�e�f �!����
.
wor

I
�· 

is
Ittr�\�i:P�I��lf,

eat��n
o:��t�O the 

Easil y  operated, with Universal Key Board. 
INTERCHANGEABLE STEEL TYPE WHEEL, 

du.rable and easily kept in order. 30 keys, 90 characters. Weight, with carry
ing case, 16 pounds. Special wheels for di1ferent languages. Send jor circ'ular to 

* * THE MUNSON TYPEWRITER CO., "'- "'-
16Z S. La Salle Street, Chica/i:o, H I . ,  U. S. A. 

CHAPMAN VALVE MAN U FACTURING COM PANY, 
MANUFACTURERS OF 

Va1 'V'es a:n.ci. G-a "tee 
For STEAM, WATER, GAS, AMlllONIA, O I L, ACID,  Etc . ;  abo 

Gfr.A.TE F:J::El..E �YZ>:EI...A.l.VTlS. 
We make a SpeCialty of Valves for Superheated and High Pressure Steam, 1 00 Pounds 

Genernl OIDce amI 
P���!jf:,

a'l� V.rla�d�)RCHA ltD, MASS. 
Treasurer's I 1'Z KlI, H Y  S'l'REET, Chicago i 24 WEST LAKE STREET Office, 5 BIIS'l'II N . Office. 5 • 

P- AU work Guaranteed. Send for Circulars ana Prices. All 

WA N T E D-R�{gr::.�tITeiir, �lii� 'fit� ,t� 
H Y G E I A  WILD CHERRY PHClS
PHA TE. A delicious beverage in condensed 
form. A fortune for live men. For free sam

Ie and terms, address THOMPSON MANFG. 80., 105 C Fnlton Street, Chicago, III., U. S. A. 

The McC O N NELL 

Gorlll Proof FHtors 
R E M OVE M I C R O BES 

-AND-
All Kinds of Disease Germs. 

Is a .Filter and Cooler Combined. 
The ice as it melts is filtered. 

No other gravity filter does this. 

The McConnell Filter Co. 
BUFFALO, N. Y. 

P H O N O G RA P H S  

If you are Interested In 

E L E C T R I C I T Y  
send for our special Price List z. 

BELLS, BA T 'l'ER l US , l' U S HES, 
WIRE, llIOTII U S, 

And a full line of general 
E LECTRICAL S U PPLI ES, 

STANLEY & PATTERSON, 
Electrical Honse Furnishin gs, 

32 & 34 Frankfort St., N. Y. City. 
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Rubber Ro lls and Whee ls . 
Power 'Vringing Machines, Drying and Ventilating Fans. All styles of rrrucks made to order. Catalogues free. GEO R GE I'. U J , A R K ,  U o x  I � .  Windsor IJoclis .  (; oll n .  

I�VENT()RS' and Patentees' Reference Tables. 
PrJCe 5Oc. Address Perry Fraizer, New Castle, Ind. 

THOMPSON IMPROVED IND ICATOR 
Mannfactnred solely by  

5 , 0 0 0  I N  U S E .  
Adopted by  the U.  S. Navy 

on all the government 
cruisers and gun

boats to be built. 

AlSO Manufacturers of 

P O P  S A F ETY 
VALV E S ,  

STEAM PRESSURE GAUGES, ETC. 
34 Chardon Street, Bosto n ,  M ass. 

T :::a:: E 

lIT ES'I'A HI, ISHED l S45 . 
The M ost Popular Scientific Paper i n  the Worl d 

Only $3.00 a Year, Inchuling l·osta/i:e. 
Weeli.: 1 Y-52 N u nlbel'lit R Yeal'. 

This  ,vi d e l :r  c irc n l a  t e d  and splendidly illustrated 
paper is published weekly. Every number contains six
teen pag-es of useful information and a larqe number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam 'Machinery, 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry, Electricity TelelITaphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terlll s of S li bscl'i p l i o u .-One copy·of the SCIEN
'.rune AMERICAN will be sent for one lIf(u-52 numbers
postage prepaid, to any subscriber in the United States. 
Canada. or Mexico. on rpceipt of I. h l'ee d o l l ul'S by the 
publishers i six months, $1.50 ; three months, $1.00. 

C I I I  bs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

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

IU U N N  & CO. ,  :Uil H roadway, New YOl·I,. 
---0---

T H E  IdtUUfit �mtritaU luppltment 
This is a separate and distinct publication from 'l'HE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. '.fn E 
SCIENTIFIC AMERICAN SUPPLE1UENT is published week
ly, and includes a very wide raDge of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geo!n'aphy, Archreology, Astronomy Chemis
try, Electrlcity, Light, Heat, 1\Iecbanical Engineering. 
Steam and Railway Engineering, Mining. Ship Building. 
Marine Engineering, Photography. Technology. Manu
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 

FOR SALE. ROBERT H. INGERSOLL .. BRO., obtainable in no other publication. 
65 CORTLANDT BT •• NElY "I0RXCITY. 1'he most i1npOl'ta1 !t Engin eering lro1"Jcs, Mechanisms. 

ADDRESS, and Manufactures at home and abroad are illustrated 
North American Phonograph Co, I N V E N TO R S ��gle

E:'�f:l��,��t�;�n'{a�s ��t�i.:'rf!�: and described in the SUPPLEMENT. 
EDISON BUILDING ing their ideas. Models and patterns a .specialty. Write Price for the SUPPLEMENT for the United States, 

New Y ork. us. WM. GARDAM & SON 98 John St. ,  New ¥ork. Canada, and Mexico, $5.00 a year ; or one copy of tbe 
SCIENTIFIC AMERICAN and one copy of the �UPPLE
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

Masonic ·Temple Bldg .. 
Cllica/i:o. 

Astronomical Telescopes 
of superior defining power, 

Photograpbic Lenses, etc. 
Manufactured by 

W. & D. MOGEV, 
Bayonne, New· Jersey. 

P"' Send for new catalogue. 

MECHANICAL D RAW I N G  TAU G H T  BY  M A I L  
Also, MECHANICS, Mining, Prospecting, Arithmetic, etc. 
To begin, students only need know how to read and write. 
DIPLOMAS Awarded. Low Prices. Send for FREE . Circular to THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 

After bei ng o n  the M a rket Seven Yea rs 
THE AGIVIE AUTOMAT IC ENGINE AND BOILER 

STILL LEADS ! 
to Four Horse Power. Marine and Stationary. 

For either Natural Gas or Petroleum as Fuel. 
gr' 1Ve:> ::mXT:EI...A. %1VI!IU:EI...A.1VOE. 

M U N N  & CO. ,  361 Hroadway, New YOl·k. 
---0---

muitding �ditiOlt. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' ANIl 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture. 
richly adorned with elegant 'plates in colors" and with 
other fine engravings ; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences. city and country. including those of very mod
erate cost as well as the more expensive. Drawings in 
perspective and in color are given. together with Plans, 
Descriptions, Loeations. Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the I�al'gest Cil'cu lat ion of any 
Architectural publication In the world. Sold by all news
dealers. $2.50 a year. Remit to 

BEATTY Organs, �1' stops 822. Pianos, 811)0 ��8 •• !!!..".�.1J eatal. free. Dan'l F. Beatty, Waah'ton,N.J ___ _ • 
on !I'- ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. M U N N  & CO .. Publishers, 

361 Broadway, New York. 
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FolJRlded b ll  Mathew Carell, 1785. 

H E N R Y  C A R E Y  B A I R D  &. C O .  
l o d  •• l. rial P.blhhers, Book • •  ners, and Importer., 

!oil 41 W a l n u t  !!It .. I' biladel pbia, I'a . . U. S .  A .  
pr-Our new and Revised Catalollue of  Practical and Scientific Books, 88 palfe8� 8vo, and our other Catalogues and Circulars. the whole cOVeriDJi! every branch of Sci ... Qnoe applied to the Arts. sent free and free of p08t81le to any one in any part of the world who will furnish bis addre98. 

�«= �C����=C9:.Z=;C2�2=X=C9:-=C3=-=Z=�iI I Dixon's Silica 

I �g!J,�Y����: D. pors. Economical and health� I' M ful. Beautiful as well as dur-a able. 
For tin, iron or shingle roofs, lron and ifti 

wooden structures of all kinds, and wher- 1.1 
ever a dark-colored paint can be used. 

I Dixon's Orapbite Paint is unequaled. 

Send for circulars and testimonials. 

JOS. DIXON CRUCIBLE CO. I 

Jersey City , N. J. I'i • ::I!l:Z:Ii:I=S=-�=::I!l:ili:Ii:I=r.::o; ::=d1 

VANDUZEN SJi�M PUMP 
T H E  B E S T  I N  THE WORLD. 

Pumps Any Kind of Liquid. 
Alwa.y. in Order, never Clogs nor 

Every Pump Gua.ranteed. 

�"---110 SIZES.--
12000 Gal lon.  per Hour.  

$7 to $'75 each. Addres. 
THE VANDUZEN &. TIFT CO. ,  

1 0 2  to 1 0 8  E. Second St. , Cincinnati, O. 

Sci entif i c B!!!!! Catal ogue 
ltEC E N 'l' L Y  PUBLI SHED. 

Our new catalo�ue containing over 100 paJ[es, incl udInR' work8 on more than fifty ditl'erent subjects. Will be mailed tree to any address on appl ication. 
M U N N  & C I I . ,  PUb lishers Scientillc American, 

a tn Broadway, New York. 

VOLNEY W. MASON It, CO. 
f'RICTION PULLEYS, CLUTCHES, anu ELEVATORS 

PRO V I D E N CE, R. I. 

J U ST P U B L I S H E D. 

Star * Iijap$ 
B y  R ichard A .  Proctor, F.R.A.S. 

* * * 
A series of twelve elegantly printed Maps of the 

Heavens, one for every month In the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map. giving the names of the prin
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
s general knowledge of the starry realms. 

To which Is added a description of the method of 
preparing and using artifiCial luminous stars as an aid 
In IIxlng In the mind the name. and places of the 
various stars and constellations. by Alfred E. Beach. 

Altogether this Is one of the most popular. useful, 
ond valuable works of the kind ever published. 
One qua. to volume. elegantly bound In cloth. Price 

82.;')0, postpaid. 
MUNN & CO .• Publishers. 

361 Broadway, New York. 

J t ituti lit !lUtricJa. 
UNRIVALED 

-FOR-

Excellence of 

Design and 

Construction, 

Simplicity, 

R�lNGTOM 
• TYPEWRITER , Adopted as the Official 

Writing Machine of the 
World's Columbian Exposition. 

Easy Operation, 

Speed, 

Durability. Wyckoff, Seamans & Benedict, 
Send for Catalogue. 

OCK & ORE BREAKER 
Capacity up to 200 tons per hour. 

Has produced more ballast. road metal, and broken more ore than 
all other Breai<e s combined. 
M:�1�:�.018:��hf�r������:. 

C A T E S  I R O N  W O R KS, 
C S o .  C linton St. ,  CbicaKO 

136 C, Liberty Street, New York, 
237 0, Jfranklin St., Boston, MasB 

Model & Experimental Work 
Small Articles Manufactured iu Quantities. Inventions perfected and developed. Working In Alu-R\U!.w:' o� }'f��'i\t,[chl�erf. ·141)����enSt?;'�Wf�r��d 

l i N K- B E LT MACH I N E RY CO .  L Engi neers, Fou nders, and Machin ists, 
CHICAGO. �_ Exclusive manufacturers of the 

Original Ewart J .ink Belt
in@'. Made in 31 regular sizes. 

�r::�'i!'i
e
� �hef�rshandlin all : kinds of Freigb.t, Cereals, �res, Refuse, etc. Manila Rope Power Transmissions, Shafting, Pulleys, Hangers, Gearing, Sheaves, Fly Wheels etc. 

327 BROADWAY, NEW YORK 

� ......... Delaney's Meta l l i c  Gaskets 
and Flan.o:es make everlasting jOints. Delanpy's Ex

.,anMion 1.J neki u l{ 8  for steam, water and ammonia are best and cheapest. 
�I"bt ... i�'G!':'le� �t�:' 

lll ihvaukee, W is. 

C O P P E R  R E S O U R C E S  OF TH E United States -By James Douglas. A valuable paper on t he Copper Mines of the United States, with statistics of the work of different comp:-tnies and the consumption 
fs% r��8\x.�Y ���t�ygi:Jat�O�c�i���I��n�:k���ie; �ri� 
PLEMENT, No. SSS. Price 1 0  cents. To be had at this office and from all newsdealers. 

Haw TO BECOME AN 
EXPERT AT FIGURES, l}\,ihl...,.,,",U or. Bowlaad'. CompeadlamofBulaeu PofIIt-era for K't'er7bod.,..-An invaluable book for IlJ:Ni��MR the vest pocket ; size bdJt inches ; contain· 1��miH ing the most coDcleebusine&s method., quick·' 

BIt way s to add, multiply, divide, oompute 
lntereRt, di8oountbin� aTe1'ago accounts, etc. , 
known. Tables. etc. Arrl\Dged to b e  within ..... .N-'--'-1 lCTO the comprehension otalL Limp cloth blnd-IR1§�:n:il lng, MaUed for 25o. Poltage stamPltaken· 1 1l!.lBli�iIiiiil_� �..9.ntewanted. Writa for confideotialterm .. 

. "'. 11. 1Wtr1allll,81i ". ....... II". II!"_! .... 
They will tell you that the Howard-Allard Spiral Screw 

Driver has not 
�!!!!!!�M!II!I!I!i!!!iIl�IIII�D!II�!!!!!!���,�!��

e to s t a y. Ii are 01f, and have some ap thing telling that they want to swindle you on. You know your business. Watch 'em. you all about this ; the best tool on earth to drive a screw. Sample Al $1.50 : "":':!..'i��-'::'_"���!'� 
THE A LFOltD & BERKELE CO., '77 Ch' 

DRILL CHUCKS. ::!t�I�:!i�r;,I:at.i1:fg�HO�Clfo;'�;��YT1l'.'tI� 1N 11: rj kil�� 
C H U C K !" .  showin� the ouly perfect system ever deVised for holding and driving drills. 

l?oreill"n Agencies , Ph. Roux et Cle., M Boulevard du Temple, Paris, France. E. Sonnentbal, Jr., Nueu Prom�nade No. 6. Berlin, Germany. Selig, Sonnenthal & Co . . 85 Queen Victoria Street, London, E. C., EnglaIid. 

VITRIFIED BRICK. 
An indestructible product, Impervious to water and 

acids, for room linings and lIooring. Especially useful 
In chemicoJ works for lining Digesters. 
N EW YORK BR IOK  AND PAV I N G  00 . ,  

SYRAC U S E ,  N .  Y. 

SI NTZ GAS ENG INE  00 .  
GRAND RAPIDS, lIIOH., 

U. S. A. 
Manufacturers of the Sintz Sta
tionary and lllarine Gas and 
Gaso l in e ":n a i n e s. E8MciallY 
t�:K��.for R:�:t�r:d man'::'1.r� tured or natural gas - Boats and launches. Prices witbln the reach of all. pr- Se1ld  jor CatalOlJUll. Mention tbis paper. 

J .H.&D.LAKE CO.,Massillon,O . ,U .s .A. �anufact'rs.f .' and . 
" FRICTION C U T-

CLUTCH . O F F  
P U L L E Y S COUPUNGS PLAIN and SPLIT. 81.0 Plain and Split Pulley. 

Hangers,Shaftings.etc. SimpleBt.Strongest and Best 
C L U T C �  PU L L EY-

made. Adapted to ligbt or heavy work, stopping and starti n g  machines easily and quickly without jar. S e n d  for i l l .  C ireular!'l. 

� HARRISON CONVEYOR ! 
Ha!�g Grain, C oal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,&'c. 
&����. I  BORDEN. SELLECK & CO. , I ��'}':,rsJ Chicago, ilL 

PROPO SALS. 
u S. ENGINEER OFFICE, NEWPORT R. I .. APRIL 

• 14, 1893.-Sealed proposals, In trlpllcai�will be received at this office until 11 A. M., May 23, 1..." and then 
'l,:i���a�oM=fe:3�:en� ;d�¥�a�N, � �a"g.�� a�� to be delivered at Ft. Adams, Newport Harbor, R. I. , and 400 barrels at Dutch Island, Narr�nsett Bay, R. I. 
tg�:I�/�fn':::��tr.atf.p�y.W, H. IXBY, Captaln, 

TO A R T I ST S. 
'fHE Government of Canada propose erecting in the 

grounds of the Parliament Buildings. at Ottawa. 
a bronze statue, nine feet high (91). of tbe late Sir John 
A. Macdonald. 
Artists are invited to -submit models, 2 ft. 3 in. in 

height, which must be accompanied with proposals for 
the bronze statue complete. 

A premium of live hundred dollars will be paid the 
artist whose model and proposal -are accepted. $300.00 
will be paid for the model considered next In order of 
merit, and $200.00 for the 3d successful model. 

The models must be delivered to the Department of 
Public Works, Ottawa, on or before the 1st day of No
vember next, and the premium models will remain �e 
property of tbe Department. The others will be re
turned to the artists. If they so express their desire 
when submitting them. 

Copies of the conditions, etc., may be obtained on 
application at the office of the High Commissioner of 
Canada, No. 1 0  Victoria Chambers, London, S. W., Eng .. 
land ; Hon. Hector Fabre, 10 Rue de Rome. Paris ; Di
rection Gent\rale des Beaux Arts, Department of the 
Interior, Brussels ; and to the Secretary of the Depart
ment of 1 ublic Works. Ottawa, Canada. 

E. F. E. ROY. 
Secretary. Department of Public Works, t Ottawa, April 17. 1800. 5 

Nc)� ::ELEAD Y ! 
Fourteenth Edition of 

Experimental Science 

REVISED AND ENLARGED. 
120 PaKes and 1 1 0  Superb C u t. added. 

The unprecedented sale of this work shows conclusively that It is the book of the age for teacbers, students. experimenters, and all others who desire a general 
�':,"t�:f,'i,�f!.!'ti��c�o�t���':i�! t�!I?:�f�diiion will be found the Scientific Use of the Phonograph, the curious 
��h"a�t���s�:w �grtnt:r:�'i.:'W�rc'i.�c�R:i'stg�:�ri� 
gri!��e�f:Ji:����:c�JtGi:�b;�,!� ���::y�rWh��� graphy. including Hand Cameras, Cane Cameras, etc. ; Systems of Electrical Distribution, Electrical Ore Finder, Electrical Rocker, Electric Onimes, How to Color Lantern Slides. Study of the Stars, and a great deal of other new matter which will prove of Interest to scientific readers. 
bg:S��J�i:�ot��y ����'fll.al\?[Jf�J:.'i,";,';;�,fir. 

pr-Send jor illustrated circular. 

M U N N  & CO., Publ ishers, 
Offi ce of the S C I E N T I F IC A M E R I C A N ,  

3 6 1  BROA D WA Y ,  N E W  YOR K .  

l YO N  6. H EALY, .... 66 Monroe St., Ohicago Will Mall Free their newl, enlarged 
Catalogue of Band Instruments, Uni· .. , 
forms and Eqnipm ents. .00 )'ine n· 
lustrations, describmg every article 
required by Bands or Drum Corps. 

Contains instructions for Amateur Bands, 
Exercise'" and Drum Major's Tactics, By· 
Laws, and a Selected List of Band Music. 

FO R  SA LE -patents, Patterns, Punches, Sreclal Tools and Drawings for a line 0 ftrstclass Dynamos and Motors, }oS, fan", to 5 borse power. 
!pT.r��nw.!��Sc�!VSc���I�i::cr�:::�gAN���r:810rk. 

Si���i�e FR E E  
(JUT THIS OUT and send I t to ns with your full name 

alld address, and we w ill send one of these eJegant, rfchly 
Dueber silveJlo 
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ORD D i A R Y  RATES. 
Inside P a g e ,  each insertion, - .,. a ceuts a line 
B ack Page, each inScl'tioll, - - $1 .00 a li n e  

W- Fop some classes o j  A d1'crt ist'mcnts. Special and Higher rates are 'reqtll1wl. 
rt'he above are charges per agate line - about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at Publication Office as early as rl'hursday 
morning to appear in the following week's issue. 

BOSTON. 
WASHINGTON. 

DENVER.  
S A N  F R A N C I SCO. 

A. G, SP ALDmG &; BROS., Special Agents, 
CH ICAGO. N E W  YOR K. PHILADELPHIA.  

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11. 1800 ; Oct. 20. 1891. 

�J s tiffer and stronger than a common bolt. ':f.1he fluted 
shank prevents the bolt from turning 

in the rim and tire. 

C O L D  { llI A C HINE S V RE'VS 

STOVE B O L 'l' '';  

L O C K  C A P  "C REWS 
F O R G E 0 SIDE K N O B  SCREWS 

THREAHED W IRES 

AMERICAN SCREW COMPANY, 
P ROV I D E NCE, R. I .  

M otor of 1 9th Century 
Can be used any place. to do any 
1vnri;, and by any one. No Boil
er ! No Fire ! No Steam ! No :::r

e
t
S 1 ��e����tr �are

o :;;fJ; 
for all places and purposes. Gost of 0 perat inn about one cent an 
hour t o  each ind'icated horse vn1V�=="""=""""",, er. For circulars, etc .. address 

ECONO�, R"J�. CHARTER GAS E N G I N E  CU.  
SIMPLICITY, I:$..+.FETY. P. O. B o x  148. Sterlin�. I I I .  

A S T R O N O M Y 
Poole Bros .  Celestial Planisphere and 

Celestial Handbook j ust publ ished.  
For descriptive circular address 

PO O LE B R O S . ,  C H I CAGO. I LL. 

For Power Prod u ced, o u r  
GAS ERGIRE 

will be found to be the Most Econom
ical of any Engine made, for running 
Fans, ITIlevators. Printing Presses, Ice 
Cream Freezers. Meat Choppers and 
Grinders, or any Machinery .. 

Chicago Water Motor & Fan Co. 
99 Lake St., Chicago, Ill. 

Your Wife's Watch 
ought to be equal to yours; at least. 

Her minutes cost her more than 
yours and bring her less. You see 
that at dinner time, at supper time, 
at breakfast time, and-well, all 
the time. Ha·,.:::c '! "ou learned her 
needs ? She needs

' a watch that 
she can risk anywhere ; accurate, 
stylish and genuine-and not ex
pensive : the new, quick=winding 
Waterbury. Handsome as a hun. 
dred dollar watch, though it costs 
only $1 5 down to $4. 
It is cased in g-old. filled. coin-sit

vert etc. It is  stem-winding 
and setting. a jeweled move
ment. It may save a costlier 
one. Every jeweler keeps 
this watch in aU styles.  

� . . . . . ATE NTS I 
. 

'. 
MESSRS. MUNN & CO., in connection 

with the publication of the SCIENTIFIC 
AMER1CAN, continue to examine improve

. . ' 

ments, and to act as Solicitors of Patentp 
for Inventors. 

In this line of bUsiness tbey have had forty-five years' 
experience, and now have I I n eq naled facilities for the 
preparation of Patent Drawings. SpeCifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. MUDD 
& Co. also attend to the preparation of Caveats, Copy
rights for Books, l..1abels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in
trusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con
taining full information about Patents and how to pr� 
cure them ; directions concerning Labels, Copyrights, �:::�:ne���e��'

ectfle��sei:ei�i;t
Ss J���e

s�l�n�f 
Patents, etc. 

We also send, .f1'ff of charge. a Synopsis of Foreign Pa
tent LaW8, showing the cost and method of securing 
Patents in all the principal countries of the world. 

lllUNN &; CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCR OFFICES.-Nos. 622 and 624 F Street, Pa
cifiC Building. near 7th Street. Washington. D. C. 

I titufifit �mttital. 
P"e ent Office Headache . 

• ' v: S Mistakes in Addition. 'Mistakes in Carrying 
Forward. 

Solves with great rapidity and 
abso��'i

i
���u���b

l
��l�:ith- Listing Scattered Items 

to add them. 

5 a v e s 60% of time in doing , the work. 
And all the time look-

WRITE FOR PAMPHLET. ing for errors. 
FELT & TARRANT M FG. CO. , 52-56 I l l i nois St. , Chicago. 

KO DA K 
F I LMS. 

Our New Films are giving perfect satisfaction. 

They are highly sensitive. and repeated tests 

show that they retain this sensitiveness as well 

as glass plates. No other films are so free from 

imperfections i none so uniform i nOlle so reliable. 

Our fiJm doesn't fril1 . 

Eastman Kodak Co. ,  
Rochester, N .  Y. 

BlY.JOHJjf 
TAS_fl,a� 

STEAM PAC KIN G 
Boiler Coverings, l\lillboard, Roofing, 

Building :Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. CD •• 87 Maiden Lane. N .Y. 

A'R S H I P  S,  ������n �:l!�tata.�' ����l � �E���: 
Prof. Carl E. Myers, Balloon Farm, Frankfort, N. Y. 

A 
.......... S H EETS,RODS 

• T U BING,WASHERS MADE HARD OR SOFT. 
A KeRN LI� MATERIAL . liGHT AND gTR.€lNG FOR GE NERAL USE IN  THE MACHINE S HOP. 

CAN B E  W O R K E D  L I K E A M E TA L .  
DELAWARE HARD F IBRE CO. WILM I NGTON D E L .  

" IMPHOVEMENT THE ORDER O F  THE AGE."  

The Smith Premier Typewriter 
Embodies the most Progressive Mechanical Principles. 

A ll the Essential Features Greatly Perfected. 
Perfect and perI�:�i�I�� ����::��nd Nearly Silent. � 

All type cleaned in Ten Seconds without Soiling the Hands. §: 

IMAY 20, 1 893. 

THE P REMIER CAMERA 

Is TH E B EST I N  M A RKET. 
Simple of Manipulation. 

Plates or F i l m s  are used. 
The Sh utter is  always set. 

PR I C E  $1 8 . 00. 
Send for Catalogue and copy o f  Modern Photography. 

W E  M A K E  A LL K I N DS O F  CAM E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y. 

It,; 11,0 , �� \ 
STEEL V5. STEED. 
There's more economy in steel than horse flesh

no oats, no stable, no stableman - the world's a
whceling�saving money, gaining healthfulness, en
joying the best of recreation. The COLUMBIA BI
CYCLE is made for those who appreciate standard 
quality backed by excellence. Folks who know 
bicycles buy Columbias. 

Columbia catalogue. 45 comprehensive engrav
ings . The most exhausEve cycling catalogue pub
lished. Free at Columbia agencies. By mail for 
two two-cent stamps. Pope Mfg. Co., Boston, 
New York, Chicago, Hartford. 

_
__

__ 

T

_

h e

_

s

_

m

_

ith

_
pr

_

em

_

i e

_

r

_

TY

_

p

_

ew

_

rit

_

er

_

C

_

o

_

. ' 

_

S

_

yr

_

ac

_

Us

_

e ,

_

N

_

, V

_

.

_

, 

_

U
.

_

S

_

. _A._�.o THE FOX SAFETY RAZOR. We have 20 branch offices in the principal cities throughout the United States. w 

" LURKER HEIMER " 
��i�d

h����pe:r�s���ta�gy �ut
B

n
e�':t���q¥���d. 

aie
h

elh��� 
oughly re l iable, 1))'actiC'al, durablf"�  and are llev:er 
misrepresented. They are all guaranteed, and a trial 
will prove and convince you that what we say is the 
truth. Supplied by leading dealers throughout the 
United States. Send for catalogue of Valves, 'Vhlstles, 
Lubricate-rs, Oil and Grease Cups, etc., and mention 
SCI. AM. ']'l1 e  l..un k e n h ei m el' C Olnpall Y ,  successor 
to THE LUNKNNHEIMER BRASS MFG. Co •• Cincin
nati, 0., U. �. A. 

PATENT JACKET KETTLES 
Plain or Porcelain Lined. 

TeE�e(l to lOll lb. pressure. Send for Lists. 
lIARRu\ ,, · .' _"VERY CO .• 

S. Front & Reed Streets. Pllimdelphla, Pa. 

SCIENTIFIC AMERICAN SUPPLE-
MFJN,]\ Any desired back number of the SCIENTIFIC 
A31ERU' A� SUPPLEMENT can be had at thh� office for 
10 cent�. Also to be had of newsdealers in al1 parts of 
tb e  country. 

A GENTLEMAN'S LAUNCH 

Launches 19 to 60 feet in len�th. with automatic ma
chinery. No Smoke. No Engineer. 

No Danger. No Dirt. 
PA D D I .E Y O lilt O WN C A N OE. 

Canoes. Family Row and Sail Boats. Fishing and Hunt
ing Boats. Manufactured by 

THOllIA 8 K A N E  & C O . ,  Chica,;o, III. 
W" Send for catalogue speCifying 1ine desired. 

ELECTRICAL * MI N ING  * MACHINERY 
Electric M ine Locomotives, E lectric D ri l ls ,  E lectric Coal Cutters, 

Electric Pumps, E lectric Ho ists. 
WE ARE THE ONLY HOUSE IN THIS COUNTRY 1'URNISHING ELECTRICAL MINING MAOHINERY 

GENERAL ELECTRIC COMPANY, 
D I ST R I CT O F F I C E S : 

U Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. I 620 Atlantic Avenue . . . . . . . . . . . . . . . . . . . . . . .  Boston. Mass. 
173 and 175 Adams Street . . . . . . . . . . . . . . . . . . .  Chicago. Ill. 509 Arch Street . . . . . . . . . . . . . . . . . . . . . . . . .  Philadelphia. Pa. 
Fifth and Race Streets . . . . . . . . . . . . . . . . . . .  Cincinnati. O. 0 401-407 Sibley Street . . . . . . . . . . . . . . . . . . . . .  St. Paul, Minn. 
E�itable Building . . . . . . . . . . . . . . . . . . . . . . . . . .  Atlanta. Ga. I 1333 F Street, N. W . . . . . . . . . . . . .  " , , , , ,Washington, D. U. �n {,",i'�i�!�:

e
�uisicie iIie U: 8: irans��e�r�;�t�����:Rou:J'��i��f;gh"ai Eiectri',. Co:; 44'

Bro;ld ,§{�nN:� Cf'iIi'k 

Is \l£e Sfi�:;{n:n4g4,ggsP"Ji'!'�YJil 1l!21he 
world. K,·ery IlUl-n h i s  ." ,'u ba1'ber. 
l\tlakes shaving a luxuryo No danger of 
c u t t i n g ; GII�;i�������� 
adjustable 
blade ; sil� 
ver plated fraI?J.es. Price $2 by mail, free. 

rw- OatarOqlU's sent j1ree. 
E. I.OTHAR "CHIU ITZ, 

92 & 94 Read e  S t  • •  N ew York., 

Th� Am�ri�'n B�ll TIl��h�n� ��m�'n� 
1 2 5  M I LK ST. , BOSTON ,  MASS.  

This Company owns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan
ical structure of an electric telephone to 
be used to prod uce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in
ductive action; the fifth. of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest. the 
plate; the sixth, of a sounding box as de
scribed ; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel
ephone in the construction of which these 
things or any of them a�e used." 

This Company also owns Letters Pa
tent No. 463, 569, granted to Emile Ber
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. ' 

UURIEDhER �flGINES��p t . [ bpIN'(j �.I f PD5ITIVElY B£rr ' .'-'J�'l,ll �RTHAN ANY OTHERl� AIR CO MPRESSORS UPON THE MARKET. 
FOR EVI D E N C E  DF THIS fACT WRITE FOR PARTICULARS TO FRASER B. CHAl:;M.ERS 
1 3 3  F U LTON ST. W. CH I CAG O. I LL .  

PRINTING INKS. 
The SCIENTIFIC AMERICAN is printed with CRAS. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombard 
St •.• Philadelphia. and 47 Rose St,. opp. Duane. New r orJl: 
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