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NEW YORK, SATURDAY, MAY 12, 1900: 

THE PASSAGE OF THE NICARAGUA CANAL BILL BY 
THE 'HOUSE. 

The question of the construction of a canal acrol's t h e  
Isthmus may b e  considered from many standpoints­
international,  political, strategic, cOlllmercial and tech­
nical .  Once the construction of a canal has been de­
cided upon in a general way, there are reawns why, 
the very first point from whi ch the su bjpct should 
be approached is the last of those n amed above-the 
technieal, or to be more particular, the engi neering 
point of view. Included in the term Isthm us is  a 
stretch of cou ntry several hundred miles i n  length, 
whose topography is.such that it necessarily preseuts 
many d ifferent routes which might be chosen for the 
cut.ting of the desired canal ; and, evidentl y, un less 
canal building, for some inscrutable reason, is' to be 
exempted from those common·sense principles which 
gOVPrIl men i n  the  ordinary busi npss affairs of life, the 
very first thing to be done, before turning a spadeful 
of earth or voting a dollar for construction, is to m ake 
a thorough i nvestigation of the ground and determine 
w,hich rou te, all things considered, is the best. 

Failure to take this obvious preliminary step if; 
primarily responsible for all the ignorance, confusion , 
folly, and financial disaster which have marked the 
history ofihe Isthmian canal projec( whether at Pau­
ama or Nicaragua, i n  the old world or i n  the new ;  and it 
is a fact that, even at this late day, there is not a man 
on the face of the earth who can say with the certainty 
of absol ute knowledge whether this route, that, or some 
other. is the best that can be selected i n  respect of con­
struction, cost, maintenance, operation and, profit. 

After many weary days of profitless discussion ·Cop­
gress, at the close of its last session, seemed suddenly to  
awake to this  very fact, aud with comuiendable prompt­
itude it acted upon the question by vQtiog:one mi ll ion 
of dollars and authoriz ing the Presi<;lent'! �o appoi nt a 
commission and expend this sum of. money, none t<;>o 
adequatp, in making such a survey as would enable it  
to approach the stupendous problem with au inteUi­
gent estimate of the situation, 

We have heard a great deal during the recen t  dis­
cussion iu the House about the desirabil ity of building 
a n  "American " canal. We venture to say that the 
decision of Congress last year to appoint this commis­
sion was by far the most distinctively" Arnerict;Ul, .. istep 
that h as yet been taken in the matter-" American " 
because essentially practical and comlllon-sense. 

A strong commission, composed of emi nent engi­
neers and political economists, was appointed, and has 
been faithfully investigating. Its labors are about 
two-thirds completed, and by the time tke next 
Congress meets there will be s u bmitted the only com­
prehensive and adequate report upon the situation 
that has ever appeared in the history uf, this canal agi­
tation. Dnti l  that report is made 'public any definite 
action looking to the i mmediate construction of a 
parti cu lar canal is not merely presumptuous, not 
merely a gratuitous insult to the President whose name 
the commission bears, but  it betrays a spirit of fretful 
i mpatience that m ore befits the n u rsery or kindergar­
ten than the legislative halls of the nation. 

There are some crises in which it specially behooves 
us as a people, to "jmake h aste slowly; " and surely this i s  
one. T h e  delay of a few months which is necessary to 
allow the President's commission to report is of no ('on­
sequence whatever in 'the prosecution of a nation,al 
work which may require a deGade and a half fdr lts 
completion ; particu'larly if such, delay will serve to cool 
the heated passions, and clear the clouds of ignorance, 
which were so abundantly Jpallifest during the debate 
that preceded the passage o(the'Hepburn Bill. 

We earnestly commend the, above ('onsiderations to 
the Senate with the hope that it wi l l  j udge the ques­
tion with that breadth of outlook w hich was so con­
spicuously wanting in the I,'emint'debate in the house. 

AMERICAN LOCOMOTIVES IN GERMANY. 
It seems that early in the present year a letter was 

sent by the Bavarian State Railway ad ministration to 
the two lpading makers of locomotives in that kingdom, 
in which it was explai n ed that the pri ncipal purpose of 
the Bavarian govel'llment in ordering American loco 
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mutives for service on the State railways was to give 
Bavarian engineers and engine builders an opportunity 
to ascertain what were the su perior features i n  the 
American machines, and i mitate and incorporate them 
in  their own locomotives. Atten tion is drawn to the 
fact that the BUrger Zei tung, of Berlin, states, in  a 
recent issue, that t h e  Prussian State Railway adminis­
tration a lso i n tends to m ake an early trial of American 
locomoth'es, bei ng con v inced that these machi nes have 
sho wn, by reason of the i r  great boiler space and heat­
ing surface, that tlley are m ore efficient and economicaL 
The Minister of Public 'Yorks of Berlin, referring to 
the Bavarian Stat,e Rai l ways trials, sayll that" with 
faultless performance" they have ..  cost considerably 
less than locomoth'es of si milar class belonging to the 
Prussian rail way system." 'rhe journal refert'ed to 
above concludes by saying th at it  n eed hard ly be ex· 
plained that if thpse engi nes demonstrate their superi­
ority, and are adopted, they wil l  not be built in  any 
foreign country. Our Consul-General at Berl in,  Mr. 
Frank H. Mason, pertinently remarks that this is a sin­
cere and flattering compliment, and though not di rectly 
and largely profitable to American builders, it has its 
value  as an i l lustration of the i mportance of protecti ng, 
as far as possible, by German patents, every A merican 
invention or improvement which is sold for use in that 
country. 

Everyone of our readers who is famil iar with German 
m ethods of developing home ind ustries, is well aware 
that i mi tation and adoption of At.nericau inethods is 
not confined., to Americau locom otives, but applies 
broadly to American tools, machinery and a thousand 
and one articles of  A merican design and man ufacture, 
w hich, unfortu natel y, are uot patented in that country. 
If the incident carries its full significance it wi l l  stimu­
late in ventors in this country to protect themselves not 
merely by patents, but also in the broad field of trade 
marks and designs. ' 

. . .. 
THE CANTILEVER SYSTEM: OF BRIDGE 

CONSTRUCTION. 
, We are informed that the contract has been let for 

the construction of a steel bridge which will exceed i n  
t h e  length o f  its main span, n o t  merely tue t w o  great 
suspension bridges across the East River at New York, 
but the celebrated canti levers w hich stretch aCI'oss the 
Firth of Forth at Queensferry. The Brooklyn Bridge 
measures a few feet under 1 ,600 feet between the 
towers ; the new East River Bridge between the same 
points of measurement wil l  be exactly 1,600 feet ; the 
two main spans of the Forth Bridge are 1, 710 feet i n  
the clear, while the great bridge now t o  b e  erected 
across the St. Lawrence at Quebec is to have a central 
span of 1,800 feet. The securing of the contract by t.he 
Phmnix Iron and Steel Company, of"Phmnixville, Pa. , 
is, �nother distinct trib ute �o' bridge builders .of, tllis 
co�,qtry; for it is certain'that the award of a $4,500,000 
contract for the erection of a bridge on. British terri-

,
'
tory would not have come to this countrv if th� British 
b�idg� builders had been able to offer st�perior induce­
ments in the way 'Of design ,arid economy. 

:·It.,is significant that in spite of the oft�repeatedstate­
ment that all subsequent, bridges of this magnitude 
would be cons�ru�ted ou the,suspension . principle, 
the new Quebec Bridge is to be oLthe canti lever type. 
The old objection of lack of stability wh ich formerly 
held against suspension bridges, has disappeared. 
The principles of the suspension type are better under­
stood, or, shall we say, 'better applied, than they were, 
and with the improved materials that are now avai la­
ble, it is possible to give suspension bridges of the 
largest size all the rigi dity which can reasonably be 
asked for. As regards the question of economy, the 
cantilever is by f3rtherllore costly type, the d ifference 
in,cost.increasing at a multiplying ratio of the increase 
in len�th. In view of this fact it is probable that the 
adoption of the cantilever type at Quebec was d ue to 
the local conditions. 

. . . ' . 
SCIENCE FOR THE LOVE OF IT. 

Our, forefathers were wont to draw the line rather 
sharply between the professions and the trades. The 
professioual m an, it w.{ts thought, labored chiefly for 
the pure love of his caltirrg ;.the tradesman, for what 
it brought him'; To-day there is--a'gradual breaking 
down of the wall that once separated the man with 
the trained intellect from the man with the.trained 
hand, and the ·ethical distinction between the ,profes­
sions and the crafts is now so fine iy drawn that it can be 
no longer honestiy maintained that their.' representa­
tives· are not equally alive to the pecuniary rewards 
of their daily labors. 

Somethin g  of that altruistic deV:9tion to his calling 
which w as thought to be the distinguishing mark of 
the. professional man, still lives' and thriv�s in the 
modern scientist. It was one oC the foremost of our 
American physicists, Joseph Henry,. who said: 

" My ambition i s  to add to the sun)' of h uman knowl­
edge by the discovery of n e'w' t�utlis; 'Which may be of 
some" use ,to the· world. , The .practical application of 
these I leave to others. " 

So com pletely, have the .material. ·ach�evements of 
science overshadowed what may be called its theoreti-
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cal development, that we are inclined to underestimate 
the work w hich has been done in pure science fo�' the 
mere love of it. 

In our admiration of the skill which has given us O llr 
long-span bridges, our toweriug city buildings, our  
colossal locomotives and steamships, we are apt to  for­
get the, rarer ski l l  aud deeper processes of thought 
which have lately brought to light hitherto unknown 
elements in the atmosphere, and added something to 
our knowledge of the solar system. 

It is because the work of the p ure scientist is so self­
sacrificing and unselfish that he commands our special 
regard. With but  lit,tle prospect of material advance­
ment, he is contellt to labor long years for the sheer 
joy of adding something to the sum total of hnman 
knowledge. Not to mention that most conspicuous 
example of d isintere�ted scientific research , Faraday. 
what adequate pecuniary re ward has Tyndall derived 
from the, arduous research that culminated in his bril­
liant theory that heat is a mode of motion? What 
personal ad vantage has accrued to Crookes and Lock­
yer in their endeavor to prove that the seventy odd 
elements known to chemists are but the modifications 
of one matter, even as ,ou r  various forms of energy are 
but the manifestations of a si llg le force? What com­
m ensurate reward h ave Dar win and Spencer received 
for their investigatious in the theories of natu ral selec­
tion and evolution, or Rmntgen for the discovery of 
the rays t.hat should rightly bear his name? 

But although the achievements of the pure scientist 
are financially un profitable, they yield rich fruit to be 
garnered by other hands. With out the discoveries of 
Henry i n  electl'omagnetism, the invention of the tele­
graph would have been long delayed. The infinites-

. imal calcnlus devised by Leibnitz and Newton was 
n ot merely a valuable addition to the science of mathe­
matics, but also one of the foundation-stones of modern 
mechanics. For, a knowledge of the theorems regard­
ing the ultimate values or l imits of the ratios. of vari­
able quantities is almost as necessary to the civil en­
gineer as the,iron.with wb'ich he bui lds' his bridges. 
And y�t, it is possible that neither Leibnitz nor Newton 
ever sllspected huw their system of higher mathematios 
would aid subseq uent investigators in formulating and 
expressirl'g those laws of mechanics w h ich underlie  t'be 
super .. tructure of modern engineering. These are 
facts, the significance of which we are apt to forget in 
an age so purely ut i l itariau as our own. 

• oj.· • 
THE CAPE NOME GOLD FIELDS. 

The i nterest iu the new gold fields is so great at the 
present time that a really authoritative account of the 
conditions which exist there, such as is furnished by 
Consul Smith of Victoria, wil l be welcomed. H e  wrote 
under date of December 21 , 1899, aud stated that there 

" was every indication that there would be a great rush 
to Cape Nome the present spring. The distance from 

. Victoria to Cape Nome is 2,500 miles and is performed 
entirely by water. Transportation, companies have 
booked large. numpers of passengers, and it has been 
computed .that 65.000 persons desire to go to Cape 
Nome a� so?n as possible. A n u mber of returning 
miners called at the Consulate at Victoria and exhibited 
speci mens of gold saying they were dug on the beach 
near the water's edge. Men with only hand sho vels, 
and the simplest and rudest of pans, cleared from $50 
to $100.and even $300 per day, and someti mes a "clean 
up " of from $1,000 to $1.500 has been reported. 

N uggets worth $300 to $400 were found near Anvil 
Creek. �nd it is believed that between $300,000 to $400, -
000 was taken out of Snow Gulch last summer. One 
"wan, it  is said, took $190,000, while another claims still 
more than that. According to their statements the 
gold does not extend to a great depth, 5 or 6 feet being 
as low as any have yet fonnd "paying dirt. " By the 
decision of Coin missioner Hel'lnann no land below or­
dinary high tide can be disposed of to individuals or 
corporations, but is open to the public to operate on ; 
the right to dig in these lands is as free as the right to 
fi�h i n  the adjacent waters, so anybody may wash gold 
out of the sand between high and low water. Anxiety 
is expressed regarding the establishment of a port of 
entry at Cape Nome. Captains all agree that there is 
practical ly no anchorage or harbor at the cape itself, 
but at P..ort Clarence, distant only a few miles, there is  
a safe and com modious harbor. The market quota­
tions for provision are very high, beef seIling from 75 
cents to $1 per pound ; flollr, $10 a hundredweight ; 
buttei·, $1 a pound ; coal, $57 a ton, and lumber, $250 
per thousand feet. The ruling prices of the restaur­
ants are extremely. high, a steak with coffee, bread, 

"cheese aud pie would ,be ahom $5. An ordinary t wo­
story dwelling of eight rooms rents for $200 a month; 
for the de l ivery of heavy freight" by horse team and 
wagon, $10 per hour is charged ; the price of a suave is 
$1. and it costs the same amount to have a white �hirt 
laundried. Longshoreman have been paid $2 an hour 
for their labor, and carpenters receiye $1.50 an hour. 
From these figures it wi ll  be seen that wh ile it may be 
comparatively easy to obtai n considerable quantities of 
gold, th�t the mere cost of staying at Cape Nome is 
enormous. Probably with an i ncreased number of 
steamers the prices may be decreased. 
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STEERING TORPEDOES BY MEANS OF WIRELESS 

TELEGRAPHY. 
BY F. A. A. TALBOT, TUNBRIDGE WELLS, ENGLAND. 

'l'he great destructive power of the torpedo is l imited 
by its range and the difficulty of steering it with cer­
tainty, except for moderate distances. If a Whitehead 
torpedo after traveling 800 yards, strikes the target, it 
is doing exceptionaUy good work, and under the con­
ditions of an engagement, when the distance and speed 
of the ship to be attacked are only approximately 
known, the difficul ties of making 'a successful  hit in­
creases in proportion. 

The Sims- Ed ison and the Brennan torpedoes were 
the outcome of attem pts to control the movements of 
these weapons over areas far greater than can be cov­
ered by the W hiteht'ad, tht! Ho well, or other torpedoes 
of the automobile type. In each case a cable con nec­
tion was maintained with the operator on s hore, and 
the steering was performed electrically by means of 
electro-magnets acting di rectly u pon the helm. Obvi­
ously the efficiency of these craft is somewhat impaired 
by the very connecting wires which increase their 
rad ius  of a(·tion ; for the drag of the wires, if they are 
unwound on shore, or their weight, if they are u n­
wuund within the torpedo itself, cuts down the speed, 
placing a l imit upon the range. 

It  was natural that the successful results obtained 
with Marcon i  wireless telegraphy should have suggested 
its use for t h e  steering from a d istance of floating and 
su bmerged vessels. Residents of New York will remem­
ber the proposition of last year, on the part of a well­
known elect rical expert, t.o control the fleets of A merica 
in distaut seas by the !Single wi l l  of an operator snugly 
ensconced in his Sandy Hook office. Now, although that 
scheme cal led for a somewhat vigorous exercise of the 
imagination, the princi ples upon which i t  was to be 
worked were so far sou nd, that the steering of vessels by 
wireless telegraphy has been recen tly accomplished in a 
bona fide, if on a somewhat dimi nutive test, recently 
carried out in the south of England for the British 
government. 

Mr. Varicas, the inventor of the systelll, fil'St com­
m enced his experiments in the early part of 1898. 
No serious trials of the apparatu s  were attem pted, 
however, until two or three weeks ago, when a private 
test was carried out before some representatives of the 
naval department of the British govern ment, and the 
resllits were so satisfactory that further trials are to be 
cond ucted in the English Channel. 

The torpedo boat, with which the experiments were 
conducted at this private test, was only a model about 
four feet in length, and in order that the in vention 
should be given a fair trial the experiments were .car­
ried out in the p u blic swimming bath at Yeovil, in­
!Stead of i n  the sea at Weymouth, near by. At one end 
of the bath a transmitting apparatus simi lar to that, 
employed by Mal'coni  in his wireless telegraph y  was 
set up by Mr. Varicas. At the farther end of the pool, 
which is about 100 yards in length, the small launch 
was placed in the water. The li ttle vessel is capable of 
traveling at four knots an hour, the scniws,being driven 
by an elect'dc motor, fed by a storage battery. A 
primitive receiver capable of working the conventional 
Morse writer at a distance of several hundrt'd yards is 
ordinarily placed in the launch, but i n  this particular 
test this writer was replaced by a rudder- turning con­
trivance which was normally held hard-a starboa,rd by 
a spring. 'l'he launch was also. equipped with a mast, 
from which a short wire projt'cted. 

Mr. ,  Varicas and Commander Col wel l ,  w ho was carry­
ing out the test for the govt'rnment, stood by the trans­
mitting apparatus, whi le  an assistant attended to the 
launch at the other eud of the bath. When all was 
ready, the assistan t  started the motor in the launch 
and the litt.Ie vessel ans wering its helm naturally 
tu rned to port. Com mander Colwell u ttered an order, 
Mr. Varicas turned the controlling wheel of the t rans­
mitter, and the li ttle boat immediately altered her 
course to the desired direction. Then fol lowed further 
orders from the commander, and the launch quickly 
pedormt'd all the necessary evol utions, as though a 
quartermaster were aboard and shifted her helm ac­
cording to the various command�, " Hard-a- port, " 
" starboard, " " forward, " or " reverse, "-the little craft 
promptly responded. One of the most difficult experi­
ments was when Commander Colwell thre w  a short st ick 
into. the water and com manded the in\'entor to bring his 
craft from the extreme end of the bath and make it 
collide with the obstacle, a, maneuver which was per­
formed with eq ual ease. T he vessel has also been tried on 
o.ne or t wo occasions in the open seaat Weymouth, and 
although the strain has been very severe u pon the 
diminutive craft, since she is scarcely of sufficient size 
to withstand the buffetings of the waves, yet she has 
performed the same maneuvers with perfect satisfac­
tion. 

• ••• • 

A VESSEL of the Orient l ine will  be navilZated so a.� to 
bring the ship u pon the centl'al line of totality off the 
coast of  Portugal at the time of th e ecli pse on May 28. 
The journey will be from London or Plymouth to 
Gibraltar or Marseilles. The passenger can make the 
complete journey in about, fifteen days. 

J,itutift, jlUtti'JI. 
PARIS EXPOSITION NOTES. 

The American Forestry Building has been sent from 
Chicago in sections to Paris. It is probably the first 
time that an American building for exhi bition pur­
poses has been shipped across the Atlantic. 

A foot bridge in the Cham p de Mars which connected 
the Exposition with the GloiJe Celeste collapsed on 
April 29, killing several and inj uring many. The 
Globe is an outside attraction and was not in the 
grounds, therefore, the managers of the Exposition 
were not to. blame. 'l'he bridge had been condemned 
in the morning and no one was allowed to. walk over it. 

The Exposition is  now finally assuming shape and 
order is being brought out of chaos. The galleries are 
gradual l y  fil l ing with exhibits and they are being in­
stalled as rapidly as possible. So far there have been 
two fires in the exhibition grounds which have shown 
how great is the danger of a conflagration, the facili­
ties for fighting fire being very meager. Spe,cial 
measures are now being taken to remedy th e situation. 
When the fountains are playing, it  will undoubtedly 
be a difficult matter to secure water, for during the 
burning of the Comedie Franc;aise, notwithstanding 
the great lack of water, the fountains were not turned 
off. 

The different parts of the Exposition will  be con­
nected by a small electric railway, which fol lows for 
the most part the same route as the elevated moving­
platform, passing along the side of the Champ de Mars, 
the Quai d'Orsay, the Esplanade des Invalides and the 
Avenue de la Motte Picquet. Along certain parts of 
the route it has been placed under the structure of the 
moving platform, and in other cases it follows it at one 
side u pon a lower level . Along the Avenue de Ill. Motte 
Picquet, it  is supported upon an elevated structure by 
a series of iron arches placed over the sidewalk, the 
moving platform occupying a simi lar position on the 
other side of the street. At the entrance to the In­
valides Bridge it crosses over a viaduct and passes 
underground by the Pont de I' Alma. It contains in its 
course several grades of 4 per cent, and curves of small 
radius. The track is of one m eter gage and the total 
length of the route is about 372' kilometers. A n umber 
of elevated statiuns have been established, to w hich 
access is  given by staircases or by inclined elevators 
consisting of a continuous, flexible web passing over a 
series of drums. The train is made u p  of one ulOtor 
car and t wo trailers, having a total capacity of 210 
places. The motor cars have a two-wheeled truck at 
each end, carrying Westinghouse motors of 25 horse 
power. The current is taken frolll a railroad rail laid 
along the ties outside of the main track ; it rests upon 
insulating blocks placed at intervals. At the t ime of 
heM'iest traffic the trains follow each other at intervals 
of 90 seconds, making about 40 trains per hour, or 8,400 
passengers. 

The United States building has a prominent place 
among the buildings of the other nations represented 
at the Exposition. These have been constructed upon 
a long platform extending along the Seine from the In­
valides Bridge. It is at a considerable height above 
th e water-level, and is upheld by a sub-structure of 

. iron work. . The series of n ational buildings presents 
an imposing effect, each being built in a characteristic 

, architectural style, some of white staff, others richly 
decorated, imitating stone and other materials ; others, 
such as the Swedish Pavilion, are entirely of wood. 
The Italian building is very large, and is in the style 
of the fifteenth century ; its construction resembles 
that of a cathedral, and it is richly decorated with ex­
terior frescoes and surmounted by three gilded· domes. 
The Turkish bUilding".is almost entirely of white staff, 
with characteristic pointed arches ; it is relieved by an 
exterior border in which blue predominates. The 
United �tates building comes next to that of Turkey, 
and is followed by that of Austria. The buildings are 
separated by a considerable space, and at the front of 
the platform passes a pavement running along the en­
tire length of the series. The United States building 
has a main body of octagonal form with four long and 
four short sides, and is surmounted by a high dome. 
In front is a portico which spans the pa'vement by an 
arClh on ea,ch side, and a third arch overlooks the ri ver. 
Under the latter is  an equestrian statue o.f George 
Washington of colossal size in white staff, mounted 
u pon a square base about ten feet high. The h emi­
spherical ceiling of the portico has a fresco by Robert 
Reid of pleasing effect ; i t  represents the Goddess of 
Li berty seated u pon the clouds and holding a shield, 
with the American eagle to the left in the rear. The 
main door of the building is  at the back of a niche. 
and is reached by a flight of half a dozen steps. Over 
the door is a fresco representing the genius of the na­
t.ion and the various arts and products ; it has a fine 
effect w h en seen from the pavement. Surmounting 
the port.ico is a large group in white staff representing 
the Goddess of Liberty drawn in  a quadriga. The 
m ain dome is of white staff. l ike the rest of the build­
ing; but is ornamented with gilded palm branches at 
the fou r  corners, with a smaller leaf ornamentation be­
tween. At the top is a globe carrying a gilded eagle, 
with outspread wings, and at the base of the dome, on 

four sides, is a shield surmounted by an eagle in white 
staff. A handsome frieze surrounds the building, rep­
resenting arms and trophies in relief. On eaeh side of 
the portico, next the river, is  a high flagstaff with an 
ornamental base, carrying a large flag. The interior 
rotunda is surrounded by the balconit's of the different 
floors. At each side of the entrance door i s  an electric 
elevator, and in the corners of the building are stair­
cases leading to the upper stories. On one side is a 
model American post-office, and arrangements have 
been made by which letters mailed here w ill be shipped 
direct to New York. The different floors will be mainly 
occupied by the offices of the Commission ; on the lower 
floor wi l l  be the reception rooms and on the second 
floor a lunch room. Against each of the columns of the 
lower floor is a handsome bronze fixture containing five 
incandescent lamps. The United States building has 
been favorably  commented upon, and it  is  the only 
one of this series which is ornamented with scul pture 
groups of any im portance. As seen f rom the other side 
of the river it presents a very handsome appearance, 
and adds greatly to the effect of the series. 

• I'e • •  

AUTOMOBILE NEWS. 
The Italian government has purchased some steam 

, motor vehicles of large size capable of carrying four 
tons and hauling another vehicle carrying eight tons. 

On account of the Paris Exposition , the autumobile 
races i n  France this year will be especially n u merous 
and interesting. Up to the middle of April four im­
portant events have taken place, the Course du Cata­
logue, the Coupe des Voiturettes, and the races at Pau 
and at Nice. The two former events were carried out 
upon a new system of classifying the vehicles, these 
being grouped according to the cata.logue price of the 
truck and motor, not taking into account the carriage­
body. This system has proved satisfactory and affords 
a precise method of classification, wh ich is otherwise 
somewhat difficult. Class A, with a price below 3,000 
francs, includes light vehicles whose weight is below 
250 kilogram mes ; class B, 3,000 to 6,000 francs, includes 
a somewhat heavier type. In class C are incl uded the 
touring vehicles, with prices from 6,000 to 9,000 francs, 
having motors of 6 to 8 horse power. The other classes, 
whose vehicles cost from 9, 000 to 15,000 francs and over, 
include heavy vehicles whose motors range from 8 to 
16 horse power, such as the Panhard & Levassor, 
Bolide, George Richards and other m akes. The're­
sults given by the latter vehicles were better than 
those of the other classes, without, however, being 
greatly in excess. The best result was that obtained 
by Girardot, with an average speed of 50 ki lometers 
per hour. The vehicles of class B, tnade a good show­
ing, and M. de la Ro�re, with a Hurtu machine, cov­
ered the route with a mean speed of 32 kilometers. 
'.rhe races held at Pau, which included different events, 
were a decided success for the Panhard & Levassor 
automobiles, which were obliged to compete with sev­
eral prominent makes such as Mol'S, Bollee, etc. M. 
Rene de Knyff, mounted u pon a 16-horse power ma­
chine of the Panhard type, covered the distance at the 
high speed of 70 kilometers per hour, which he held 
for five hours. The races known as the Coupe des 
Voiturettes, organized by the Journal des Sports, were 
reserved for l ight automobiles weighing below 500 kilo­
grammes, these being divided into two groups, the 
lighter, below 250 kilogrammes, and the heavier from 250 
to 500. These groups were subdivided according to the 
type of refrigerating apparatus used, namely, air or 
water cooling de vices. The races took place on March 11, 
over the route from St. Germain to Rouen, returning 
by a different road, and covering 218 kilometers. ,Of 
the lighter vehicles, with water refrigeration, there were 
four entries, onl y one of wh ich was classed, the dis­
tance being made by Camus with a vehicle of the 
Esculape pattern, in 7 hours 37 minutes, with a mean 
rate of 28 kilometers per hour. The lighter vehicles, 
with water refrigeration, had 10 entries, of which 8 were 
classed ; these included the De Dion, Phebus, George 
Richard and other types. The best time was made by 
Tart with a De Dion vehicle, an average speed of 38 
kilometers per hour. The best speed with the heavier 
vehicleI', with water refrigeration, was made by Th�ry 
upon a Decauville machine, being 45 kilometers per 
hour ; there were 14 entries in all, of which 12 were 
classed. nearly all making speeds from 40 to 30 kilo­
meters. For those with ai r refrigeration there were 6 
entries, but only one classed, the rou te being covered 
by Lef1\vre, with a Bol loe machine, in8 hours 9 minutes, 
or 26'7 kilometers per hour. These results indicate 
that the lighter vehicles with water refrigeration ha\'e 
given the best showing, both in the proportion of thQ 
com petitors classed and as to speed; seven of the tell 
first arrivals being of this type. The races at Nice 
took place in exceptionally bad weather and the results 
are not very instructive, as the greater part of the velli ­
cles could not rnn, and most of those who vt'nturt'd 
met with a series of accidents. An extraordinary speed 
was made in a short race by Beconnais, mounted u pon 
a gasoline tricycle: he reached t.he speed of 90 ki lo.­
m eters per hour, making the kilometer in 39U seeonds, 
the race lasting for 1 minute 18 8econds. 



NOVEL WINDOW-GUARD AND rLY·SCBEEN. 
The subject of the illustration preseuted herewith is 

a guard which can be applied to any vertically-sliding 
window, which is attached to and moves with the lower 
sash, and which is so constructed that it  can be readily 
opened whenever it may be desired. The primary pur­
pose of the guard is to provide means for preventing 
children from faIling out of the window. 'fhe device 

COMBINED WINDOW-GUARD AND FLY-SCREEN. 

is the invention of Harry Levy, 1289 Second Aven ue, 
Manhattan, New York city. 

In the construction of the window ·guard lazy-tongs 
are employed, carried by a frame which is screwed to 
the lower sash. The sill of the window is provided 
with a slot communicating with an opening into which 
the lazy-tongs and their frame can pass when the win­
dow is closed. 

It is evident that when the lower sash is raised the 
lazy· tongs guard is likewise raised to cover the open 
space, and that, when the sash is lowered, the guard is 
likewise lowered, as the dotted lilJes of our engraving 
show. When the guard is in its uppermost position, 
the lower bar completely fills the slot, so as to prevent 
the accumulation of dust. 

Most window·guards are defective, in so far as no 
means are 'provided for removing the guard in case of 
fire. The objection has been vel'y simply  overcome in 
the device under consideration. '1'he lazy·tongs are 
pivoted to one side-bar of their frame, and are adapted 
to be secUl'ed to the other side-bar by lUeans of a hook 
and keeper. By releasing the hook, the lazy-tongs can be 
folded together so as to leave an unobstructed passage. 
The construction, therefore, does ·not interfere with the 
closing of the shutters. 

In con nection with the guard, a fly-screen is em­
ployed, which is attached to the upper and lower bars 
of the lazy-tongs frame. The fly-screen is constJ'ucted 
80 that it can be readi ly raised and lowered independ­
ently of the sash, an,d is provided with a catch engag­
ing the upper bar of the guard-frame, by means of 
which catch i t  is held i n  l'ais ed position.  The fly­
screen and guard ca n be used ei ther separately or to­
gether. 'fhe device is also applicable to the windows 
of high-speed rail way trains. 

••••• 
The Work of the United States Forester. 

The Division of Forestry of the Department of Agri­
culture accomplishes each year IllOst val uable work. 
During the last fiscal year practical and paying fores­
try has been successfully introduced on two tracts of 
land of a total area of 1 08,000 acres, and it has now en­
tered its second year under greatly i m proved circum­
stances, while the preparation of working p lans for 
conservative lumbering has been in progress with a 
view to more than twice that acreage. Important 
modifications and practical methods of lumbering have 
been suggested by the division, and introduced by 
private o wners on a large scale with marked success, 
although more than 400,000 acres have come under 
the care of the agents of the division with a view to 
the practical introduction of improved methods. The 
total requests for such work to date have exceeded 
1,600,000 acres. Forest fires have been studied historic­
ally, and practically at some length, in eight states in 
the field, and results of importance have been reached. 
A plan for systematic contributions to the knowledge 
of North American forests has been devised and has 
already yielded very val uable results. A system for 
a photographic forest description of the United States 
has been worked out and the collect.ion is well under 
way. The division is in close and fruitful co-opera­
tion with the forest work of the United States Geo­
logical- Survey. The technical assistants under the 
supervision of. the heaos of sections are of various 
&:rades. The first gi'ade is that of " collaborators." 

'I'his grade is filled by experts of established reputation 
in forestry, lumbering or tree-planting, They are 
scattered throu ghout the country, and their function 
is to prepare and forward fOl' publication treatises on 
subjects previously agreed upon. There are now eight 
of t hese gentlemen, and the Forester is certainly cor­
rect in saying that they will be able to prepare au­
thoritative statements of great value at very moderate 
cost, for the pay of a collaborator is only $300 per 
aUll um.  The grade of .. student assistant " is an i m­
portant one. an d only those are selected who desire to 
adopt forestry as their profession, and the demand for 
places very largely exceeds the number of positions 
which can be offered. 'I'he practical experience which 
they gain is in no sense intended to replace thorough 
training at forestry schools. There are twenty-eight 
of these assistants and they receive $25 per month as pay . 

. ..... 
PhotographlDg Upon Marble. 

The following process for making photographic im­
pressions upon marble has recently appeared and is 
said to give very fine results. The surface of the 
marble is  well smoothed but not polished. Upon 
this i s  spread a layer of the following mixture : Ben­
zine, 500 grammes; t urpenti ne, 500 ,grammes ; bitu­
men, 50 grammes ; beeswax, 5 grammes. This layer is 
allowed to dry, and the gelatine surface of the photo­
graphic plate is then applied and an exposure of 20 
minutes made by sunlight. After removing the plate, 
wash with gasol ine, w h ich takes off that ·part of the 
varnish which has not been acted upon by the light, 
and the image gradually appears. The action of the 
gasoline is  stopped at the desired point by wash ing in 
a stream of water. The surface thus prepared is 
p l unged i nto an alcoholic solution of Prussian blue, 
eosine red, etc. When the color has penetrated by 
capi llary action, the layer of varnish is taken off and 
the surface of the lIIarbie finely polished . In this way 
a permanent i mage of a fine color and great depth is 
obtained. 

------------.�, .. �,�.------------

LORD KELVIN'S ELECTRIC TROLLEY RAIL TESTER. 
T h e  services of Lorel Kel vin to electrical science have 

been as great in the industrial world as they have in 
the classroom, anrl an exhibit of the val'ious appa­
ratus w h ich has been designed by him would be posi· 
tively voluminol1s. 'Ve present an i l lustration of the 
Kel vin rai l -tester which is  used to determine whether 
there are any defects in the conductivity of the rails of 
an overhead trolley system. rhe track rai ls perform 
the important part of carrying the return current, and 
it  is necessary, not merely to give these rails and their 
joints a high cond uctivity at the time of the construc­
tion of the track, but also to test them, from time to 
time for defects. In our i l lustration the tester is shown 
as being applied at a joint in the rails in the endeavor 
to detect a faulty bond. The instrument consists of 
a graduated bal., upon which are two sliding steel con­
tacts, which are provided with terminals and are con· 
nected by means of a flexi ble wire to the terminals of 

ELECTRIC TROLLEY RAIL-TESTER. 

a low-range voltmeter carried in a case which, for con­
venience, is strapped around the shoulders of the oper- . 
atm. When the lid of the case is opened it forms a 
desk on which are two paper clips that serve to hold 
the test sheet. The contact bar is provided with a 
suitable handle by whicb the apparatus is placed 
across the bond in the manner shown in the illustra­
tion. The resistance of the rail is indicated directly 
by the instrument in the -case: Various degrees of sen: 
sibility may be obtained by altp-ring the positions of 
the contacts on tbe bar. For our illustration we are 
indebted to The Electrician. 

MAY 12, 1900 
A NEW FOBM: OF WEEDING-M:ACHINE. 

A simple and light weeding machine has been de 
vised by Frank S. Gunni ng, of The Dalles, Ore. , which 
is so constructed that the depth to which the weeding­
knives enter the ground can be readily determined 
and controlled, even while the machine is in opera­
tion. 

The frame of the machine consists of a front adj ust­
able portion and a rear, main portion. 

The front adjustable portion consists of a forward 

1 

GUNNINGS'S WEEDING-MA.CHINE. 

bar adj ustably supported by a rear bar. Weed ing­
knives are carried by the rear bar. Cun-ed runners 
are attached to the forward bar. These rnnners de­
termine the depth to which the weeding-kni ves shal l 
enter the ground, and likewise serve as forward be8r­
ings for the machine when it is to be taken to,or from 
the field. 

The main frame comprises side bars pivoted to the 
rear bar of the forward frame and connected with a 
central drag-bar by means of braces. The side bars 
have quadrants secured between them, which coact 
with the thum b-latches of two levers. Of these levers 
one controls the front bar of the forward frame, so 
that the bar in question can be turned in its sockets as 
occasion Illay require, and the other is connected w ith 
the rear bar of the forward frame, so that the entire 
forward frame can be raised or lowered. 

Through the medium of the first lever the runners 
can be carried up or down the required distance, and 
tbrough the m edium of the second lever the entire 
front section 'of the frame can be raised or lowered so 
as to elevate or depress the weeding- blades. 

...... 
Early lJIethods of Food PreservatIon. 

Dr. S. Rideal recently published a paper before the 
Society' of Arts, in which he gave some very interest-i l lg 
information regarding the methods used to preserve 
food in ancien t and m odern times. He stated thel;e 
were only a few early al lusions to the use of salt, vine­
gar and allied substances to keep food from p utrefyink, 
and none of them were of much importar:.ce. 

It was not until the middle of the nineteenth cen­
tury that is was discovered that small quantities of cer­
tain antiseptics would enable the original qualitieS,;to 
be retained and pre·vent the decay for a consideraole 
period with less i nfluence upon the digestive organs, 
than the old c uring p roces les. 

Recen t ly  compressed oxygen and steril ized air have 
been tried foj· preserving m i l k  and butter. When the 
latter is kept in carbon dioxide at a pressure of (j at­
Illo�pheres it often remains unchanged for four or fi\'e 
weeks. It has been found, however, ineffective to pre­
vent changes in mi Ik or m eat. It has been found also 
that. the stel"i l i zing effect of carbonic acid in mineral 
waters is not as great as has been thought. Dr. Otto 
Hahner has exalll ined many mineral waters and found 
them swarming with bacteria. 

••••• 
The Krul.P Iron Works. 

The total nUIll ber of people employed by Krupp is 
at present 41,750, of which 25, 133 are at Essen, 3,458 
are in the G ruson Steel Works at Magdeburg-Buckau, 
and at 2,726 at the German shipyards at Kie} and 10,-
344 in various smelting establishments and coal mines 
owned by Kru pp. The foundation of these gigantic 
works was laid in 1810 by the grandfather of the head 
of the present firm. Essen was then a small, town of 
4,000 inhabitants ; it now has 105,528, inhll.bitants. The 
firm owns a large number of iron mines, including the 
great Bilbao mine in Spain . The ore from the latter 
is taken to the seacoast by a railroad owned by the 
firm, and from there it is conveyed to Rotterdam by 
four of their own steamers. The ttlsting ground for 
guns is at Meppen and it has a target range of 72.000 
feet. In 1892 the great Gruson steel works at Buckau 
were purchased alld three years ago shipbuilding yards 
w ere started at Kie\. When they are completed 7,000 
men will be employed at this place. 



MAY 1 2, 1900. 
THE POLLAK AND VIRAG TELEGRAPH. 

The recent. invention by Pollak and Virag of a sys­
tem of rapid telegraphy is destined, perhaps, to exert a 
vast influence upon our present methods of transmit­
ting messages electrically. 

Herr Pollak was formerly a telegraph agent in a 
small Hungarian city, and it was only d uring his leisure 
hOlll's that he found time to study elect ric technology. 
In Virag, who was at the time an examiner in the 
H ungarian Patent Office, he fou nd an earnest col­
laborator. Both men have devised various improve-
menta on the electric tele-
graph ; but of all their in­
\'ell tions none is more in­
tpresting than their system 
of I'apid telegraphy. 

Itit.tifit �mtrital. 
The surface of the stones was dry, and when it became 
wet the stones sank immediately. Their speciflc gravity 

. was'2 '71, while that of the water was 1'0049. It was found 
that small gaseous bubbles were attached to the under­
surface of the floating stones, and these bubbles were 
also found on stones at the fringe of the beach, where 
they were being continuously washed into the sea when 
floating a way. The greasy surface of the slate frag­
ments undoubtedly helped to keep them afloat by pre­
venting the water from coming in very close con­
thct with them. Prof. Nordenskiold believes, besides 

It will be known to most of our readers that the or­
dinary method of making a profile is to run a level 
through the country o ver a line that is laid out by 
means of the transit and engineer's chain, and take the 
levels at more or less frequent intervals along this line. 
These levels are t hen pricked otI on cross-section pa­
per, and a line joining them will represent the true 
vertical topography of the country along that partic­
ular route. Here we see two d istinct operations, one 
in  the field, the other in the office. They are both, of 
course, some what tedious and call for exercise of con-

siderable care to prevent 
errors from creeping in. 

The " Orograph " con­
sists of two substantial 
carriage w heels, one fol­
lowing the 0 t h e  r in a 
single track, supporting be­
tween them, and on one 
side, a box of mechanism, 
and on the other a sort of 
cistern. This cistern is 24 
inches i n  diameter and � 
an inch deep. It is placed 
vertically and contains 
mercury. When i n  opera­
tion the " Orograph " mllst 
be held upright and not 
allowed to careen to either 
l:!ide. 

In the system in ques­
t ion,  a. perforated tape is 
used, which passes around 
a wheel electrically  con­
nected with :the telegraph 
line. The perforations of 
the tape are disposed i n  
two lines, o f  which one 
lies above, the other belo w · 
an un perforated central 
l ine. The upper line cor­
responds with the dashes, 
the lower with the dots of 
the Morse alphabet. O ver 
the perforated stri p are se­
cured two metal brushes, 
one of which is connected 
with the positi ve, the other 
with the negative pole of 
a galvanic battery. These 
brushes, when depressed, 
wi l l  pass through the per­
fOl'at ions, and, coming 
iuto contact with the 
wheel, w i l l close the cir­
cuit and cause a positive 
or' negative current to 
flow throngh the wheel 

THE POLLAK AND VIRAG RAPID ELECTRIC _ AND PHOTOGRAPHIC TELEGRAPH SYSTEM. 

As stated, the object of 
the machine is to draw up­
on paper an accurate pro­
file of the ground over 
which it  is rolled, thus fur­
nishing the army engineers 
with all the results of a sur­
vey excepting the courses 
and general topograph y. 
The principles upon wh ich 
the machine is constructed 
are those of the perambu-
lator , operating in con­
j u uction with a lever main­

to the  recei ving station, thereby swinging a mirror 
to the right or to the left as the positive or 
negati ve current energizes the electromagnet with 
w h ich the lI)irror is cotmected. The light of a small 
i ncandescent lamp which falls upon this  mirror is re­
flected to the right or to the left, according to the di­
rection of the mirror's oscil lation, and is concentrated 
to a point by a convex lens. This point  of l ight falls 
upon a.piece of sensi tive paper, producing a ser ies of 
l ines which are located either. above or below a central 
l ine, and depending u pon which of the two brushes of 
the transmitter is forced into the perforated tape. The 
paper aftel' having bepn developed, reveals characters 
aho\'e and below t he central maginary line, which 
characters correspond with those of the Morse alpha-

' 

bet. 
The telegraph is said to be faultless in operation. 

Between 10 and 12 o'clock P. M. recently, telegl'aphic 
com munication was opened 
between Berl in  and Of en­
Pest. The Berlin instrument 
was operated by Herr Pollak; 
the Pest apparatus by Herr 
Vi rag. Representatives of 
the H ungarian, French, and 
American governments were 
present during the trial at the 
Pest station. A m essage of 
220 words was transmitted i n  
nine seconds, which corre­
sponds with a speed of 88,000 
words per hour. The devel­
opment of t h e  sensitive paper 
was accomplished in 4-5 min­
utes. The signs were sharp 
and clear. 

• • •  
Floating Stones. 

the visible bubbles, they were surrounded by an en­
velope of gas supported hy a!l insignificant coating of 
algre, by which they were enveloped. 'fhe new strata 
they are now forming at the bottom of the sea may 
have a considerable admixture of these fragments repre­
senting a far distant geological age. 

. . . , . '  
THE " OROGRAPH ;" AN AUT()JlArIC PROFILE 

RECORDER. -
BY w. F. COFFEE, LONG 18L.J.,ND CITY, 

The cu rious machine herewith illustrated was made 
for the engineering corps of the Ul!ited States army, 
and is owned by a detachment of this corps stationed at 
Wil lett's Point, Long Island. It is essentially a sur­
veyor's instrulllent, and is intendeq to .take the place of 
the engineer's chain and level in the important work of 
making a profile of any road or stl'etch of country over 
which a surveying or reconnoitering party is passing. 

tained cont inual ly in a horizontal position by floating 
upon a cistern of mercury. This lever is 24 inches in 
length and � an inch thick, with floats attached to 
each end, and has free motion in a vertical plane on a 
horizontal axis. 

The prinCiples upon which the reduction of surface 
distance to true measurement is accomplished are that., 
if the surface measure of any portion of gronnd be 
called radius, the true horizontal distance wil l  be the 
cosine of the angle of i nclination or grade of the sur­
face, and the difference of level will be the sine of the 
same angle. In  . accordance with these principles an 
arm or crank is made to move in a slot, 01' elongated 
hole, in such a manner as to give it  a motion corre­
sponding to such sine 01' cosi ne. The machinery by 
which these principles are made to operate consists of 
a circular disk, revolving by connection with the per­
all l h n l R tor with a " elocity proportionate to the sur­

face passed over, and of an 
adhesion wheel whose plane 
is perpendicular to the plane 
of the disk, and whose cir­
cumference is tightly pressed 
against, and so receives mo­
tion from it, the distance of 
i t s  circumference from the 
axis  of the disk being' made 
to vary as the cosine of the 
inclination or grade of the 
surface passed over by the 
Orograph varies. This vary­
mg motion of one wheel 
against the face of another 
is etIected by an arm from 
the axis of the horizontal 
lever, moving in a slot, which, 
together with a parallel mo­
tion, sustains the adhesion 
wheel  against the circular 
disk from which it derives its 
llJotion. The adhesion wheel, 
llloving according to the true 
horizontal distance, commu­
n icates motion by means of 
an endless screw and by 
ratchet-work to wheels which 
register all distances up to a 
hundred miles. 

Prof. Erland Nordenskiold, 
who is the son of the AI'ctic 
explOl'er, recently obsel'ved 
while engaged in scientific 
research in South Patagonia 
a most curious sight wh ile 
rowing [in the long and nar­
row channel of Ultima Es­
peranza on the southwest 
coast of Patagonia. He ob­
served fragments of slate 
floating on the surface i n  
large a n d  small clusters. 
There were a great many of 
them, and at one cast of the 
net he gathered i n  700 
pieces. The stones had evi ­
dently drifted o u t  froll! the 
beach, which was covered 
with similar fragments which 
had fallen from the slate clitIs. 

THE " OROGBAPH "-AUTO.ATIC PROFILE RECORDER CONSTBUCTE)) !'OB THE UNITED 

STAtES AX.Y. 

Another arm from the axis 
of the horizontal lever, mov­
ing in a slot perpendicular to 
the former one, varies the po­
si tion of two adhesion wheels 
pressed against two circular 
disks in a manner similar to 
the former, but varying in 
proportioll to the sine of the 
angle of i ncl ination, The two 
adhesion wheels just mention 



ed both revolve in.  the same direction and with the same 
axes, and contain within these axes, one a male and the 
other a female screw. These screws are so arranged 
that if the adhesion w heels both revolve with the same 
velocity, by being kept at the same distance from the 
axes of the circu lar disks by m eans of a level' acting 
through the med i u m  of the slot, the screws, al though 
loose in the w heels, will  neither advance nor recede, but 
a d i fference of level  moving both the lever and the slot, 
and bringing one adhesion wheel nearer and the other 
further from the axis of the disks, a nd, therefore,causing 
difference in velocities, wi l l  m ake the screw which car­
ries the pencil of altitude ad vance or recede as long as 
difference of level causes difference of velocities in the 
adh esion wheels and the screws which move them. 

The arrangement by w hich the paper is made to 
pass u nder the two pencils (one to mark the surface and 
the other the base line and station) is at once suitable 
and ingenious. The two rollers upon which the paper 
is wo und is kept tightly straightened by a tendency to 
motion in opposite directions, communicated to them 
through friction and from the main shaft, while drum 
rollers geared to the true horizontal motion deliver the 
paper under the pencils with the smallest expenditure 
of  force. 

The pencil of altitude mo\'es an inch for every 50 
feet change of level, and the paper is drawn under the 
pencils at the rate of an inch for every 500 feet in 
distance. 

The true horizontal distance can be read to tenths of 
a foot" and the surface distance to every 10 feet. The 
machinery by which so many complicated movements 
are produced is substantial and 
well  adapted for service, capable 
of adjustment in every part, and 
not l iable to get out of order if 
w e l l  used . The cistern contain­
I Ilg  the wercury is entirely of 
m etal and the frawe work is se­
curel y trussed and bolted. 

The peram bulator wheels are 
made of the best material with 
steel tires, whi le the handles by 
which the " Orograph " is pro­
pel led and managed are hinged 
to the frame work near the cen­
ter of gravity, adding much to 
the Htabi l ity of the machine. 
The machine, which was very 
costly to' construct, has been 
frequently loaned as an exhibit 
at scientific exhibitions. It was 
last on public v iew at the World's 
Fair in Uhicago. 

••• 
Our Copper Industry. 

Jtientifit jmeritau. 
THE TOWERS AND APPROACHES OF THE NEW 

EAST RIVER BRIDGE. 
The new East Ri ver Bridge, whose progress has been 

considerably delayed by the lack of structural material, 
is now making very satisfactory progress. The great 
masses of wasonry which form the cable anchorages at 
each end of the bridge are nearly completed, and the 
steel work of the two towers has been carried up to the 
level of the floor of the bridge. The false-work upon 
which the portion of the bridge between the towers 
and the abutments will be erected, has been put up, 
and unless there is further delay in the shipment of 
steel .work from the rolling mills, it is likely that the 
towers and the shore span of the bridge will be com­
pleted some time during the summer. 

If  not the handsomest, the new bridge will be at 
least the largest and stiffest of the notable suspension 
bridges of the world. Its entire length between ter­
minals will  be 7, 200 feet ; the length of the suspended 
span will be 1 ,600 feet, a few feet greater than that of 
the Brooklyn Bridge, while the extreme width of the 
floor . between the outside rail i ngs of the bridge will be 
118 feet. Provision will  be made for four trolley tracks 
and two elevated railway tracks, all of which will be 
carried between the two stiffening trusses, 50 feet deep, 
which wil l  run the entire length of the bridge from 
anchorage to anchorage. On the outside of these 
trusses, carried u pon a cantilever extension of the 
floor-beams, will  be two 18-foot roadways. Between 
the trusses and above the trolley t racks w i l l  be t wo 
bicycle tracks, each about 8 feet i n  width ,  and two 12 ·  
foot promenades, there being a promenade and a bicy-
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onghly riveted together and the stiffening diaphragms 
which are worked in at the base of the col umn are re­
placed in the u pper 4-foot section of the tower by eight 
b uilt-up Z-bars. two on each i nterior face of the column. 
The distance, transversely of the bridge, from center to 
center of the columns is  24 feet, and they are spaced 
40 feet apart, measured in the direction of the axis of 
the bridge. The fOllr columns of each tower are car­
ried up vertically and parallel as far as the level of the 
road way. This portion of the towers has been com­
pleted and the summit of the steel-work as seen i n  our 
engraving represents, approximately, the road way 
level, 

A bove the road way the towers will have a sharp in­
ward batter, the inclination being 14 feet i n  a height of 
215. The four colulUns are strongly braced together, the 
bracin g  being built up of heavy angles and tie-plates. 
Immediately below the floor of the bridge a system 
of massive lattice-bracing is run entirely around each 
tower, and extends also between the towers themselves. 
Similar lattice trusses will  extend frolll tower to tower 
between the inner legs above the road way. Additional 
stiffness and a pleasing arch itectu ral effect will  be 
gained by the construction of a stiffening arch . imme­
d iately below the roadway. The saddle casti n gs, each 
of wh ich is about 7 feet 8 inches ill width by 19 feet in 
length, and weighs 32� tons, will be placed immediately 
o ver the legs of the col u m ns, a system of heavy column 
girders, 7 feet i n  depth,  being interposed between the 
col u mns and the saddle castings. T hese girders wil l  
extend transversely from to wer to tower, and wil l  serve 
to give great rigidi ty at this point. 

The erection of the towers is 
being carried on by means of 
timber fa lse-work, whose con­
struction is c I e a l' I y shown 
in our larger front-page en­
graving. This false-work rests 
upon the masonry piers and is 
stiffened by being fastened to 
the tower' i tself and by a l iberal 
use of wire cables with turn­
buckle adj ustments. The lighter 
ru aterial is brought to the tower 
over a trestle which is b uilt 
out from the shore ; while the 
heavier material, which i n  the 
case of the col u m n  footings 
weighed as m uch as 12 tons, 
and in the case of the bottom 
tapered sections of the tower, 
as m uch as 24 tons, was brought 
to the work upon lighters and 
picked up and placed in position 
by means of derricks, w hich at 
first were operated from lighters, 
but subsequently were rigged 
upon the top of the tower false­
work. 

The rapid growth of the copper 
industry in  the United States, 
and the large proportion which 
this country supplies of the 
world'!! copper, is shown by a 
Germ an publication entitled " A  
Century of Copper." It shows 
that the United States h as 
d u ring the years 1891-1900 pro­
d uced more than one-half of the 
copper of the world, while in 
the preceding decade it supplied 
about one-third of the world's 

TOP OF BROOKLYN , ANCHORAGE, EAST RIVER BRIDGE, SHOWING END OF ANCHOR CHAINS 
TO WHICH MAIN CABLES WILL BE ATTACHED. 

Simultaneously with the erec · 
tion of the to wers, work is being 
pushed on the construction of 
that portion of the bridge which 
lies between the anchorages and 
the towers. Unlike the Brook­
lyn Bridge, this portion of the 
road way will not be supported 
from the cables. The trusses 

production, and in the decade, 1871- 1880, the portion 
supplied by the United States was only about one­
sixth of the total. The growth of the copper pro­
duction in the century has been very rapid, being 
i n  the ' first decade 91,000 tons, i n  the fifth decade 
291 ,000 tons, and in the tenth decade, which ends 
with 1900, 3,643,000 tons, of which 1, 963,000 tons 
is  supplied by North America, a large proportion of 
this being from the U nited States. 'rhe greatl y  in­
creased demand for this m aterial is  illustrated by the 
fact that, although the production has increased from 
505,909 tons in  the decade, 1885 to 1860, to 3, 643,000 tons 
in the decade, 1891 to 1900, the average price has fal­
len only a little more than half, so that w hile the pro­
duction has i ncreased more than six-fold, it costs about. 
one-half what it did. 

While the world's production has increased with 
itartling rapidity during the century, that of North 
America has by far outgrown all other parts of the 
world. In the matter of consumption figures are 
equally i nteresting. The consumption of copper in 
England, E'rance, Germany and North America was 
400. 583 tons in 1899, against 268,447 tons in 1893, being 
an i ncrease of about 50 per cent during. the period un­
der consideration, while i n  North America alone t,h e  
prod uction i s  given a t  77,433 tons in  1893 a n d  162,000 
tons in 1899, the growth being over 100 per ' cent dur­
ing that period. 

TRIALS h ave recently been made on the section of the 
London Metropolitan Railway which has been equip­
ped electrically  from Earl's Court to Kensington. The 
Board of Trade will pronounce upon the merits of 
the Ilehame. 

cle track on each side of the center l ine of the bridge, 
those on one side accom modating travel from Brooklyn 
to New York, those on the other reserved for travel i n  

, the opposite direction. The foundations o f  the towers, 
four in number, are timber and cqncrete caissons, sunk 
i n  every case until  they rest u pon bed-rock. Above 
these are solid masonry piers, two for each tower, the 
top course of the masonry being 23 feet above mean 
highwater of the East River. Upon each pier are laid 
four massive pedestal blocks of dressed granite, one at 
each corner. These blocks are not visible in our en­
graving as they have been boarded up to protect them 
from disfigurement during the erection of the towers. 
U pon the pedestal blocks are placed the h eavy column 
pedestals, massive castings which measure 11 feet by 
11 feet on the base and about 8 feet by 8 feet on the 
u pper face ; they are 3� feet in  depth and they are 
strengthened with a mass of intersecting 2-inch vertical 

. ribs. 
Immediately upon these pedestals are erected the 

four massive legs or columns which go to make up each 
half of the tower ; they are square in section, measur­
ing 8 feet on the side at the base, and tapering in the 
first 20 feet of their height to a square section mea.suring 
4 feet by 4 feet, which they maint,ain throughout their 
full  height.  The massin g  of metal at the foot of the 
columns presents an interesting study. They are built 
up chiefly of ,%-inch steel plates, stiffened by eight 
diaphragms whioh are disposed two on each inner 
face of the column. The columns throughout their full  
height, of over 310 feet, arp. built up of two thicknesses 
of plate, the total thickness of the met.al at the base of 
column being 1� inches, and at the top of the column 
from 1� to 1� inches. The two thickllesaell are thor-

at their inshore �end will rest 
u pon the masonry anchorages, but at the bridge 
they wil l  be supported upon massive rocker bents which 
will  rest by means of hinged bearings upon heavy girders 
built into the structure of the tower. Mid way between 
the towers and the anchorages will be an intermediate 
tower upon which the trusses will rest by means of a 
combination hinge-and-roller bearing. The main span 

. between the tows�" will, of . course, be carried by _the 
main cables, except for the first 100 feet or so at the 
towe�', which w ill receive a cantilever support from 
that portion ,," the truss which extends from the main 
tower to " he i ntermediate tower. U nlike the stiffening 
trusses ot the Brooklyn Bridge, the new East River 
trusses will not be cut at .any point, or contain any 
slip-joints, but will be continuous from anchorage 
to anchorage ; moreover, they will not be anchored 
rigidly either to the towers or to the anchorages. As 
we have already pointed out, they will be provided 
with roller bearings at the anchorages and at the in­
termediate towers, and with rocker shaft bearings 
at the main tower� ; consequently, being higher at 
the center than at the ends, they w i l l  expand evenly 
and freely froUl the center toward the anchorages on 
either shore. 

• .  e . •  
IT is estimateu tha.t at the present  rate of consump­

tion there is pine enough in Northern Minnesota to 
last from thirty-five to forty years. With a reason­
able conservation of the forests, the establishment of 
a Northern Minnesota forest park, and the adoption of 
forestry, systematically undertaken, as is now proposed, 
the Northern Minnesot.a woods should furnish timber 
and a revenue to the comwon wealth for an unlimited 
time. 
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Science Note .. 

A train recently carried fifty-nine car loads of oranges 
from California east. There were in all 21 , 712 boxes. 

In 1806 James Watt built an organ for St. Andrew's 
Ch urch, Glasgow, which he attended. There was con­
siderable opposition to its use, and many caricatures 
were published concerning it.  

A com mittee of the Senate is now investigating the 
alleged deleterious action of al um as a constitutent of 
baking pow der, which was demonstrated many years 
ago i n  England. S mall amounts of alum i lllproved 
t he appearance of bread made from inferior flour, but 
the product was prej udicial to the health of the con­
sOlners and its employment was prohibited by law. 

O n  June 23 next, a fest ival will be held at Mayence 
to commemorate the 500th anniversary of the birth of 
Gutenberg, the reputed i n ventor of the art of print­
ing. In this festival al most all civil i zed nations wil l  
take part, and i t  is to be hoped that the United States 
will be d uly represented. In connection with t h i s  
festival t h e  foundations of a Gutenberg Museum i s  
planned. 

Arrangements are being considered for an ex hibi­
t ion of paintings to be shown at New Yo�k i n  a id  of 
the Naval Arch Fund, the pai ntings to be A merican 
works. which were exh ibited at the Paris Exh ibi t ion. '  
The Board of Alderillen have directed that a sufficient 
aillount of m oney be appl'opriated to preserve the arch ' 
for one year, and the care of it was assigned to the 
COlllmissioner of Buildings. ' 

Plants contain ing hydrocyanic acid have been in­
vest igated with a view of determi ning the part played 
by this substance in the vital econolll Y of the p lan t .  
H e  concludes that cyanogen compounds are tl'ansi tion­
ai sub�tances from which plants obtained t h ei r' nitro­
genous food Illaterhds. At the saille time when the  
seeds begin  to  swell,  as  long as  the  embryo is dorrnllnt, 
the bitter alillond contain s  no trace of hydrocyanic 
acid. It makes its appearance only in the stem, not 
in the root, nor in ihe cotyledons. 

Prof. Tl'owbridge has perfected a new meth�d of ob� 
taining X-rays. The currents of electricity which have 
hitherto been used in making photograph'! have been 
fluctuating, making the pictures of uncertain value to 
surgeons. Prof. Trow bridge, of Caillbridge, has shc­
ceElded in getting a steady current, and the pictures 
taken by his new system are remarkable for the clear 
and distinct outlines of the m uscles and bones of the 
subject. To all appearances, the discovery will be of 
the greatest use to surgeons and in the study of 
anatomy. 

An interesting telescope has j ust been put in posi­
tion at Potsdam. It is  a d u plicate instrument, being 
composed of two tubes, side by side, the larger one for 
p hotographic ' purposes and the other is to be used 
visually'  and as an aid to keeping the star i mages sta­
tionary u pon the plate d uring long exposu res. The 
photographic one has a d iameter of 32 inches and a 
focal length of 40 feet. The visual obj pct i ve is slightly 
longer in fO<'lls, being 41� feet, and is 20 i nches �in d ia­
meter. For this i nstrument, w h i ch wi l l  be employed 
to d etermine the motion of the stars in the l ine  of sight 
by means of the spectroscope, a special dOllle has been 
built. 

A celebrated American astronomer suffered acutely 
for over t welve years from an u n knowli ti'oubie in-- his ' 
leg. The surgeons. did not seem to be able to diagnose 
his case. He final l y  went to the Johns Hopkins Hos­
p ital at Balti lllore, and an exami nation by two you n g  
surgeons showed that t h e  lameness was due to a d is­
eased nerve in the leg. The patient was told that the 
operation would be painful,  and i n  the nature . of an 
experiment, as it  had been tried only once before, ' in  . 
France, i n  which instance it was successful. ' The pati­
ent refused to take anrest lietics, as he desired to wit­
ness the operation as far as possible. The leg was 
opened and the nerve was found to be diseased, and 
the patient directed t'le surgeons to cut it  out. The 
nerve was entirely removed, the wound closed and i n  
t e n  days the patient was able to d ress . himself a n d  
wal k about t h e  hospital, a n d  h e  i s  now able t o  go u p  
and d o w n  stairs a n d  wal k half a mile at a ti llle. 

'.rhe accum ulated files of newspapers have encroached' 
very largely u pon the space at the disposal of the 
authorities of the British Museum. The shel ves oc­
cupied by London newspapers alone exceed 1 ,000 yards ' 

in Ibngt h, while those devoted to the provincial. 
colonial  and foreign numbers measure more than 3,000 
yards, the total being close upon 3 milE'S. In a single 
year the British newspapers have been known to fill 
111 yards of sheh-iug, w hich is at the rate of 1 mile in 
sixteen years. Of course such a progress cannot be 
prolonged indefinitely. A bill is now before Parlia­
ment, which will authorize the trustees to deposit 
with local authorities any local news papers which 
have been received by them at Bloomsbury since 
tlie year 1837, or wh ich lIIay be hereafter receh'ed, 
and also to make rules respecting the disposal by de­
struction or ' otherwise of printed matter deposited i n  
the museum which is not o f  sufllcient value to j ustify 
it' pr .. ervatioll. 

Electrical Notes. 

An electric railway is now running between the 
north and south extrem ities of Berlin. The length of 
the line is 15, 180 meters. 

A submarine telephone cable has been laid through 
the Straits of Mackinac connecting Marquette with 
Detroit and other cities. 

The Roentgen Society of the United States ,was or­
ganized in St. Louis on March 31, for the encour­
agement of the study of the X-rays and their use i n  
medici ne and the arts. 

The street rail ways of Havana are to change the 
motive power froUl horses to electricity. The city is 
i n  great need of rapid transit, and the delay i n  the n e w  
improvements i s  causpd b y  putting d o w n  new sewers, 
etc. 

The suburban service between Paris and Versailles 
is toO be operated by electricity. Steam ' locomotives 
are to be aban doned and e lectric rnotors substituted. 
The power station will be equidistant between the two 
places 

Accord ing to Prof. Borchers, says The Engineer, the 
worhl's man ufactu re of calcium carbide is utilizing a 
power equal to 180.000 horse power, that of a lkalies 
a nd combinations of chlorine, 56,000 horse power ; al u­
minium,  21, 000 horse power ; copper, 11 ,000 horse power ; 
carbO/'und u m ,  2, 600 horse power. 

'l; llti Volta School in Naples h as 400 scholars. they pro­
vide their own tools and go through courses in electri­
city, chemistry and mechanics. The pupi ls pay a nom­
inal fpe and the insti tution is assisted by the govern­
ment and by the city. It is  said t h at it is easy to ob­
tain em ployment on leaving the schools. 

The t elephone - has proved very successful in the 
West in places wherp different farm houses are con­
nected by wire, as i t  enables them to give 'each other 
timely �arni n g  I)f the' approach of tram ps. It is also 
u �eful in  cases of fire and sickness. The possibili ties 
of the telephone in rOral districts are very great. 

A curious accident occurred in Sheffield, England. 
A passenger was rid ing 011 a double-deck electri­
cal 'car, · and·  a single- deck car passed i n  the oppo­
site ·d irection. The rope of the trolley boom of the lat­
ter was flying in the wind, and it wound itself around 
the passenger's neck. Fortunately, he had the pres· 
ence of mind to seize the rope with both hands and 
release himself, or he would have probably been pul led 
from the car. 

The result of draw-bar tests taken on the South 
London Electric Railway,says The Engineer, shows that 
the tracti ve resistance per ton of train is 40 pounds at 
that moment of starting, and that i t  d rops quickly to 
10 pounds at 6 miles. Between 6 and 13 miles per hour 
the resistance remains constant, and then conti nues to 
rise almost Iproportionately, to the speed until 26 miles 
per hour is reached, when the resistance is about 21 
pounds per ton. 

The underground-electric rail way at the Paris Ex­
position will not be in use for sO llle time to come. The 
trial, will  now be held on May 1.5. Carriages of t h e  
corridor pattern w i l l  accommodate fifty, a n d  each wil l  
be . lighted by ten electric lights. Separate doors for 
the entrance and egress of the passengers are to be pro­
vided. The run of n ine  miles from Vincennes to the 
Bois de'-Boalogne is to be aeeomplished i n  twenty­
seven Ill inutes, including stoppages. 

Tho fire m arshal of a Western city has j ust tested an . 
automatic fire alarm, by which messages are sent over 
the' telephone autolllatically with the aid of a p hono- ' 
graph, at i n tervals i n  the different rooms. Thermo­
states are provided. As soon as the rooms attain a 
certain temperature, these thermostats cause the pho­
nograph to be switched over i n  front of tbe transill itter 
and recorded sentences are ground out over the tple­
phone. The phonograph wiil 'contin u e  to repeat the 
location of the fire u'ntH it is  shut off. 

Mt. Blanc' Observatory is connected with the Grands­
Mulets by telegraph wires and the naked wires are 
permitted to lie d irectly upon the surface of the glacier 
without any support or insulation.  '1' he wires are the 
regular French ' government ' standard, of galvanized 
iron, and n o  insulation was used even wh ere they 
came in con tact with the  rocks. The results of many 
tests show ' that the i nsul�tion was a im'mit perfect. 
The results of these experi lll'ents whi le, perh aps, limited 
in appl icatiot;l,  says T h e  Engineering Magazi ne, may 
be 'o(uiuch i m portance in mountain exploration work. 

A machine h as been provided for automatically clean­
ing shoes. The foot is inserted into a properly arranged 
opening and the ,' railing of the machine is firmly 
grasped. A s l'lIal 1 ' Illotor actuate rotary brushes that 
l'pmoves the mud. ' The foot is 'next placed in the black­
ing arrangement proper, whIch acts as the d aubet· and 
the third set of brushes is devoted to pol ish i n g. One 
shoe having been sufficiently 'polished the other foot is  
then inserted i n  the first aperturp, etc. A needle on a 
mach ine indicates the various stages ' i n the operation. 
The only precaution to be observed is to tUrn up the 
bottom of the trousers sumcipntly so that they will not 
be oauKht in the rotatinK bruah ... 

.A.rehlllo)oeleal New •• 
Lanciani has showu tha.t a law W&ll pa.lsed in Rome 

at the time of the Cresal's restricting the height of the 
fronts of buildings to 60 feet. Augustus, Trajan and 
Nero regulated the heights of buildings. Augustus 
fixed the height at 70 feet, Trajan at 60 feet and Nero 
at the same height. 

An appeal has been made to archreologists and others, 
who are i nterested in Christian antiquities to su bscl' ibe  
toward the further exploration of the Catacom bs. 'l'he 
Commissioner of Sacred Archreology has been perform­
ing an excel lent work in continuing the excavations 
where De Rossi ended the work. The present Pope, 
Leo XII!., has aided the work generously, but the 
means at the d isposal of the comillissi on are still in­
adequate. Of the forty-five cemeteries, only about five 
are at present accessible to the visitor to Rome. 

Experts of acknowledged reputation have been en­
gaged by the University of California to make explora­
tions and excavations in parts of the world which are 
rich with relics of ancient learning. The entire ex­
penses wi l l  be borne by Mrs. Phoobe A. Hearst. The 
material collected by the archreologists will be placed 
in the arch reo logical m useum which wi l l  be established 
at Berkeley. D r. George A. Rosiner will have charge 
of the pxploratiolls in Egypt. Dr. Uhle will purSUEl 
invE'stigations in South A merica, Yucatan, California, 
and New Mexico. New Mexico will be searched for 
specimens by Dr. Philip Mills Jones. Dr. Al fred EIll­
erson, recent ly  professor i n  the School of Archreology 
at Athens, wi l l  work in Greece and Etruria. 

Among the objects found by Schliemann at Troy 
and Mycenre are a n U lllber of amber trinkets. As 
amber is deri ved from the shores of the Baltic the 
question arises whether the trin kets were made of true 
amber or of fossil copal of African origin brought to 
Troy by the Egyptains a n d  Phoon icians. T hey havp 
been found, however, to be true am ber by a simple 
test based on the fact that amber contains sulphur, 
w hereas copal does not. A small particle is placed i n  
a test t ube and h eated unt i l  t h e  fumes are given off, 
and allowing the fu mes to come into contact with a 
pipce of moistened lead acetate -test paper, the char­
acteristic black color w i l l  be given if the specimen 
is amber, but w ith copal no such color wil l  be ob­
tained. 

Roman Christian mon uments of historical interest 
are now receiving a fair share of attention, both from 
public institutions and private ind ividuals. Prof. 
Lanciani has recently given an i n teresting account of 
sOllie of the recent d iscoveries relating to Christian 
ROllI e. There h as been a ROlllan hOllse d iscovered 
u u der the church of St. Cecil ia ; Santa Maria in Cos­
med i n  has been reopened and has been restored in a 
scientific archreological sense, and the same process 
will be fo llowed in con nection with the churches of 
St. Maria in Aracool i  and S. Saba. The underground 
ch urch of SS. Petro n illa, Nereus and Achi lles was re­
stored and was i naugurated on May 14 last. The col· 
u ill ns of the Narthex have been SE't up again on their 
bases, the enclosure of Schola Cantorum restored, the 
tombstones set in the pavements h ave been m ade vis­
ible again, and the walls of the aitlles turned i nto a 
local epigraphic museum. 

A larg� , well ,  with its mouth sharply cut i n  the 
Etruscan ' manner, has been discovered in connection 
with the ' Forum excavations. Five of the broken 
col umns of ' the-lEruil ian Basilica are being pieced tOJ 
gether, aud the opinion now gains among serious stu­
dents that when 'Pl iny wrote " Phrygian " he intendep 
the nlarble nowadays called " Africano. " Not a sin gle 
chip of Phrygian marble has been found d uring the 
excavations on this site, whi le the o t her precious mar­
ble has l i terally abounded, and here are columns of it 
belonging to the inner naves of the bui lding. This is 
rath"er a blow to those who have theorized, says The 
Builders' Journal, that the columns of former Basilica 
of S. 'Paolo outside the wal ls had been taken from the 
lE ru ilian Basilica i n  the Forum. The fact is that the 
coluillns destroyed i n  that church in 1823 by fire were 
of a dilllension far larger than even those of the outer 
porticoes of this pagan Basilica. 

Au . interesting discovery has recently be made by 
M. George Seure, of the French Archreological School 
at Athens, in the shape of a T h racian triulllphal car of 
the l ater Roman period, or abo u t  the fourth century 
A. D. It was excavated in the tumulus  at the foot of 
Rbodopes, near the vil lage of Pa stousha, situated 
south west of Phi l i ppol is. H ere were proba.bly bu riell 
the servants and belongings of  some great general w h o  
evidently fel l i n  some battle n earby. A l l  t h e  Illetal l ic 
fittings of the. chariot, w i t h  sUia l l  bronze figures as de­
corations, and the harne�s for one horse, were found,  
together with hUlllan skulls  and several semi-decayed 
s words and lan ces. The whole has been put together, 
and the collJplete chariot is now on exh ibition. The 
Bulgarian government has bean greatly pleased by the 
archreological researches in the country and Prince 
Ferdinand 'has contributed 10, 000 francs from his pri­
vate purse and the Bulgarian . government haa add_ 
13, 000 more to help along the work. 



THE CHILDREN'S M:USEUM: OF BBOOXLYlf IlfBTITUTE. 
In Jlhe spring of 1899, Prof. W. H. Goodyear, the 

Curator of Fine Arts of the Museum of the Brooklyn In­
stitute of Arts and Sciences, suggested to the Board of 
Trustees and the Council of the Institute that a , .  chilo 
dren 's m useum " be established in a b uilding of which 
the Brooklyn Institute had the use. The Institute 
has been 'for many years engaged, through its several 
departments and sections, in making museum collec­
tions and l ibraries, and in giving instructions by lec­
tures and courses of study on many subjects, and 'it 
has also established, under the auspices of its 
Department of Pedagogy a pedagogical m use­
u m  and l ibrary, which will  represent the his­
t ory of education from the earliest times, and 
wi l l  i l lustrate the equipment of schools and 
colleges in the work of giving instruction. The 
establishment of the museum which is espe­
cially adapted to the i nterests of young people 
between the ages of six and twenty years, has 
ne ver before been attempted on any extensive 
01' carefully devised plan, and the present m u­
seum which has been started w ill· prove a most 
i nteresting model for similar i nstitutions. 

It is the purpose of the children's m useum to 
build up gradually for the children of Brook­
lyn and the s u rrounding neighborhood a col­
lection that w i l l  delight and instruct the chi l· · 
dren who visit it ; to bring together collections 
in every branch of natural history that is cal­
culated to i nterest children, and to stim u late 
their powers of obsE'rvation and reflection ; and 
to i l lustrate, by collections of pictures, car­
toons, charts, models, and maps, each of the 
i tu portant branches of knowledge which are 
taught in the elementary schools. The m useum, 
through its col lections, l ibrary, curator and 
assistant�, attempts to bring the child or young 
person, whether attend ing school or not, into 
dh'ect relation with the most important sub· 
jects that appeal to the interest of their daily 
life, in their school work, in  the read ing, i n  
their games and rambles in  the fields, and i n  
the i ndustries which are carried on about them. 

The building is situated in what is known 
as Bedford Park, and thus has ad vantages of 
light and air. It was an old house of gener­
ous proportions which, after being remod eled, 
redecorated and l ighted by the electric l ight, 
forms an almost ideal building for a m useu m 
of this kind where the rooms should not be too 
large. On the ground floor are six rooms devoted 
to exh ibition purposes, and on the second floor is the 
l ibrary and curator's office. These rooms are known 
as the m odel room, animal room, plant room, anatomi. 
cal room, meteorological room and lecture room. The 
rOOlIls are charmingly decorated in d ifferent colors, 
and a l l  of the cases are of proper height so that the 
children can obtain excellent views of the various col. 
lections. 

In the model room we find collections illustrating 
crystalography, the mineral crystals bei ng placed i n  
eonjnnction w i t h  models o f  crystal. Here wi l l  b e  col­
leetiolls  of the useful ores, useful minerals, a col lection 
of u rift rocks of Lon g  Island and simi lar collections 
They are all  labeled w ith 

Island , and special efforts is made to interest the chil­
dren and young people in the fauna and flora and min­
eralogy of the immediate neighborhood in which they 
live. . Probably the most interesting collection in the 
room is a small " type " collection which is consider­
ably used in France for elementary schools. It con-· 
sists of a num bel' of real specimens. There are 35 
minerals, 13 fossils, 10 recent mollusca, 90 insects, 2 
crustaceans, 20 plants, 2 fishes, 3 birds, 3 worms, 3 radi­
ates, 3 reptiles and 2 mammals, making, a total of 185 
specimens. This interesting collection is sold in France 
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for $20, and it seems as though every school in the 
country might possess a type collection of this kind. 
The specimens are excellent. Thus, we have a mounted 
bat, handsomel y stuffed birds, and a snake a foot long. 

The charts hung around the room refer to useful 
woods, vegetable prod ucts, cereals, alimentary plants, 
gums and resins, minerals, texti le fabrics, fertilizers, 
geology, mineralogy, and the man facture of gas, etc. 
Take for example the latter ; here we find the forms 
of coal illustrated, showing the Devonian plants, then 
diagrams showing the production of gas, samples of 
by-products in l ittle bottles, etc. In the animal room 
there are a large number of interesting models of ex­
tinct monsters. Thus, the one shown in IJUr engraving, 
the " mastadon longirostris " of the Tt>rtiary of Europe, 
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i. two feet long, and the 'other animals are in about 
the same proportion. One of our engravings shows 
the case holding the extinct animals, and also some of 
the charts upou the walls and the small busts upon 
the mantel sho w various types of races. In another 
case, in the same room, are models of animals which 
now exist. In the same room are charts illuotrating 
the various food industries, manufacture of texti les, 
etc. Thus, for example, we have a chart showi n g  the 
leather industry, and attached to the stiff cardboard is 
a sample of hide taken from the animal, the various 

tanning materials, coloring materials, the dye· 
ing and final ly  the bristles and ,the manufac­
ture of brush es. 

The botan ical and flower room contains, i n  
addition to the charts, some forty-two large 
flower models which can all be d is�ected. In a 
case in the center of the room is a col lection of 
Long Island lepidoptera, and the life history 
of the honey bee. In a case to the left will  be 
seen some of the many m icroscopes owned by 
t h e  Institute. It also shows the heigh t of 
most of the cases, and also how effective these 
charts, which are not at all expensive, can be 
made' in the decoration of a schoolroom. I n  
t h e  an atomical room, will  b e  fon l l d  so me very 
large an d handsome mouels snch as the hu­
man heart, shown i n  our engl'a\- in�, art iculated 
and dissected. Here wil l  be foulJd t.he ear and 
other parts of the human anatomy. '.rhe lec-

. t nre room seats forty, and it is provided with 
an electric lantern for projecting lantern sl ides 
upon the screen, arrangements being provided 
for making the 1'0010 semi-darb:, thus elJabl ing' 
the lecturer to see the children at a l l  ti mes 
anu keep them under control. Wit h the elec­
tric light the images are bright enough for al l  
ordinary purposes. Around the room are va­
rious charts and models, and there- is a lecture 
platform at the sides of which are cases COIl­
taining chemicals, so that simple experiments, 
such as the chemistry of digestion, can be car­
ried on. It is intended to have teachers from 
the various schools bring their pupils to this 
room w here they can lecture, using the splen­
did collection- of material at hand. Of cou rse, 
the large proportion of lectures will be given 
by the curator, Prof. R. Ellsworth Cal l, M. D. , 
M. Sc. , Ph.D. , who is very enthusiastic con­
cerni ng the work of the children's museum, 

and he has added largely to its collectioll. In the 
course of a few months Dr. Call anticipates that al l 
the specimens wil l  be labeled, and that he will be in a 
position to bring the museum into an even greater 
state of efficiency that it ·now is. 

In the lecture room there is a map of France on 
w hich the natural resources and manuCacturell are 
indicated by small specimens attached to it. Th u�, 
the w ine - gro wing sections of the country are indicated 
by small bottles of wine ; coal wh ich II! admirably d is­
tributed all over the country is indicated by a number 
of sIlla l l  pieces of coal wired on to the chart ; sh ipping 
is indicated by little metal ships ; glass man ufacture 
by a sIllall piece of glass, etc. Dr. Call is at present 
wOrking on a chart of the United States on approxi-

mately the same lines. There 
are at the p.resent time a n unl­
bel' of llJetllorological instru­
ments installed in the tower 
of the building. and in one of 
the lower rooms are sawplt'1!I 
of all of the charts issued by 
the Weather Bureau . A self­
recording anemometer is con­
nected electrically with the 
revol ving dll'lks upon the roof. 
There are also self·recording 
thermographs, a barograph, 
a self-recol,'d ing thermometer, 
and a standard barometer. 
There are also collections il ­
lustrating geography, h is­
tory, etc. 

In a few words the scope of 
the children's m useum may 
be said to include the great 
round of human endeavor 
and of h uman interest, so far 
as they appeal to the child, 
or so far as they may be made 
to subserve the cause of edu­
cation of youth. Its collec­
tions are all selective and 
have a real definite rela.tion 
to the home and school life of 
the child. 

... . .... 

�I'eat care, special attention 
bei ng paid to simplicity, with­
out departing in any degree 
fl'om scientific accQracy. Up-
011 the walls are lIlany charts, 
'nd altogether there are 900 
charts exposed to view and 
kept in the chart rooms. 
They can be changed at w ill 
and are most i nteresting, em­
bracing nearly all of the sub· 
jects of science as well as 
most of the useful arts. Some 
of them will be referred to 
later. In the model room will  
be found a splendid series of 
twenty·fonr anatomical mod­
els. Thus, we find a silk· 
worm, 5 feet long, executed 
in papier mache ; it  can be 
separated, and the wonderful 
process of spinning the deli­
cate fibers can be explained 

by reference to such a model 
to quite a large audience, be­
cause of the very considera­
ble sit!! of the model. The 
edible snail which is shown 
in our engraving, articulated 
and dissected, is 3� feet long, 
and is a splendid t>xample of 
the art of papier mache work­
ing. These models, are, of 
course, colored to give the 
appearance of li fe. In this 
room will also be found a spe­
cial collection of shells of Long A CORNli:R IN THE BOTANICAL ROOK OF THE CHILDREN'S M:USEUllt, 

THE nearest settlement to 
Cape N OIne prior to 1899, 
was St. Michael, 100 miles to 
the southeast, which is  the 
starting place of steamers for 
the Yukon Ri vel', 
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The United State. Blolopcal Surve,._ 

The work carried on by the DivIsion of Biological 
Survey of the Uuit.ed States Department of Agricul­
ture is most important, and the methods employed and 
the results obtail led are of great interest. During the 
fiscal year of 1898-99 work was carried on, in seVeral 
states and territories, and also in Britililh Columbia 
and the North west territories. Under ,the personal 
supervision of Dr. C. H art Merriam, camps were oc­
cupied on Mount Shasta from July 15 to October 3, 
1898. The peak was completely encircled, the several 
life zones were out lined with great care, and data were 
secured regarding the distri bution of characteristic 
mammals, birds a I' d  plants, and many side trips were, 
taken ; and in the spring of 1899, su pplementary col· 
lections were m ade with a view to covering the entire 
northerl l  pal·t of Cal i forll ia  and extend i n g the biologi­
cal recol l no i ssance southwest.  The 'discovery of gold 
in the Klond i ke region and several points in Alaska 
has aroused general interest in  the resources of the 
terri tory, and the rush of m i n ers and emigran ts to the 
new gold fields brough t about  rapid development in 
the means of communication to the Upper Yukon. 
The regions, w h i ch were practically i n-
accessible,  can now be ex plored w ith com­

pal'atively litt l e  d ifficu lty. It  was; there­
fore, deemed desirable to begin systematic 
work i ll Alaska during the su m m er of 

1899, and thl'Ough t he courtesy of Ed­
ward H. Harri lllan.  E:;q. , of New York, 
an invit,ation was exten d ed t.o the Bio­
logical S urvey to join an expedition he 
had fit ted oat at h is  own expense for a 
tri p along the Alaskan coast. Dr. C. 
Hart Merriam w i t h  two assistants accept­
ed the invitation and spen t two months 
in  acti ve field " ork at n umerous locali ­
t i es, most of which are out of the regu· 
lar routes of t l'avel. The steamer w h ich 
h ad been chartered was fitted u p  w ith 
a l l  necessary appl iances for scient ific 
work, and offered u n usual faci l ities for 
the collection and preparation of the material .  The 
results obtained were most �atisfactory, and as the 
U pper Yukon i s  practical ly unexplored field , a syste­

matic study f)f the fauna along its whole course aided 
iri throwing m uch l ight on the northern limits of the 
ranges of lIJallY species. As a party was also detailed 
to work down the  'Y u kon Ri ver, the practically simul­
taneous exploration of the coast and interior, pro­

mises to offel' im portant data for mapping the life 
zones in South Alaska, w hich will be most useful .  

The subject of the economic relations of birds has 
been very carefully investigated by the 
division, and during the year 1381 birds' 
stomachs were received and 1961 were 
examined in the laboratory. The total 
n umber of b irds' stomachs in the collec­
tion amounts to 31 , 300, and represents 
the accu Ill ula�ion of fourteen years, 
'rhese stomachs, of course, offer valua­
ble information upon the food of the va­
rious birds in their relation to crops ; for 
instance, com plaint is llIade of the dep­
redations of the blackbird which breeds 
in enormous n u m bers in the swamps of 
the U pper Mississi ppi Valley and destroys 
considerable grain in the early autumn. 
The material now on hand shows defi­
nitely the damage done by each species, 
and a lso the mem bers of the group which 
offset their grain-eating record by 
the destruction of insects. In ad-
d ition to the examination of the 
stomachs:of the birds i n  the labora­
tory, a great deal of work has been 
done in t.he field , to ascE'rtai n 
whether birds show marked prefer­
ence in selecting a food, or simply 
that w h ich is  most abundant, 01' 
most readi ly  obtainable. Stomach 
examination shows what Ikind of 
food a bird has eaten, .but it is de­
sirable to know whether birds ha­
bitually reject other kinds of food, 
especially insects, which are equally 

abundan t. , By the careful examina­
tion made on a farm, it is believed 
to be possible to determine the ef­
tect of the birds on the crop at each 
season of the year. 

J titutifit jmttitau. 
can be forwarded to the department by mail and re­
turned free of expense to the sender, does not seem to 
be as generally kno wn as it should. The farmer or the 
fruit gro'wer thus has anleasy way of learning the name 
of the untamiliar bird which is suspected of damaging 
his grain or fruit, and, moreover, this work tends to 
sti m ulate observation and study of habits of animals 

JtlODEL OF EXTINCT ANIJtlAL. 

THE SNAIL DISSECTED. 

and birds, and thus h as an ed ucational value. The 
introduction of " nature study " i n  the common 
schools and the efforts of the Audubon societies in the 
cause of bird protection, are responsible in a large 
measure f9r the extraordinary popular interest in bird 
study which has developed in the past few years. 
Under the leadership of the College of Agriculture of 
Cornell University, this novel kind of school work has 
made wonderful  progress in New York, and has also 
been successfully taken up in other States. Children 
are so easily interested in birds that 'elementary or-

KODEL OF SNAIL, THREE FEET LONG. 
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nithology has deservedly become one of the most 
popular branches of nature study, and its introduction 
into the lower grades of the public schools opens a 
wide field for teaching the economic side of the sub­
ject., as well as for correcting erroneous ideas now prev­
alent respecting the value of certain birds. One of 
the fil'st suggestions for popularizing nature study was 
the observance of a bird day in the schools, and since 
t b i s  suggestion was endorsed by the department i n  
1894, t h e  observance of bird day in connection w i t h  
al'bor day h as been provided for b y  law in a t  lea�t 
three 'States, Wisconsin, Minnesota and Connecticut, 
and has been adopted by many schools in other partR 
of the country. Of  cou rse the lack of the requ isite 
knowledge on this subject on the part of the teachers, 
offers litn obstacle to the success of bird study. It is 
said that 70,000 text books on birds have been sold by 
New York and Boston publishers d u ring the last six 
years, and in the same ti me more than 200,000 copies of 
circulars and reports relating to birds have been dis­
tributed by the Department of Agricu lture. Reports 
fresh from the press find their way into the schools and 
are ahnost i lllmediately util ized i n  instruction . The 

Farmers' B u l leti n o n  . .  Com mon Birds in 
Relation to A gricu l t u re " has been re­
printed six t imes, and 140,000 copies have 
been publ ished. Al l these things help 
the public i n  becom ing i nterested in 
birds, and a lso to t he appreciation of the ir  

value to agricuIture. 
Measures designed for t he suppression 

of inj urious a n i m als and birds h a  \'e been 
considered by the Legislatu l'es of f u l l y  a 
quarter of the States of t h e  Uuion d l l r i u g  
t h e  during the past. year, a n d  res u l ts a re 
that many bounties have been offerpd . 
Bounty legislation in the U u ite(l S tat t's 
dates back until 1630, aud dur ing the, , ·  
t w o  centuries and a half,  l1Jore t h a n  400 
separate laws have been passed con tain-
ing every conceivable pro vision for secur-

. ing proper enforcement, avoiding fraud 
and raisillg funds with which to pay rewards. 

The English sparrow has attracted u n usual atten­
tion dUTing the year on account of t.he efforts made in 
Boston by the American S ociety of B i rd Restorat ion 
to clear the sparrows from the Common i n  P u blic 
Garden. On March 15, five men in charge of a fore­
man, began to tear down the nests in the trees and 
buildings on the Common, and to close up t he holes 
which had been used as nesting sites. During three 
weeks the w{)rk was carried on, when 1 , 000 span'ow 
eggs and 4, 000 nests wel'e destroyed, and 5, 000 holes were 

closed. On Apri l 5, the  Mayor stopped 
the work, and on A pril 14 there were a 
h u udred nests, on May 22 152 nests, and 
it was estimated that less t han 450 birds 
were breed i ng there. The nest destruc­
tion aroused a stal"fn of opposition. N u­
merous protests appeared in the papers 
and the department was flooded with 
letters. U n fortunately the experiment 
was not conti n ued long enough to seCII I'" 
definite results, or to test this method , , ;' 
pre venting the u n d ue increase of t i l()  
sparrow. T h e  movelllent accompl ished 
sOllie good, however, not only in  Rostou, 
but elsewhere, . The necessity for legisla­
t ion rest ricting the introduct ion of 
noxious ani mals and birds is emphasized 
iu the report of Acting Chief T. S. 

Palmer. The danger of introd uc­
ing certain Old World mammals, 
and birds is neither imaginary, nor 
of slight im portance. The experi­
ence with the English sparrow 
shows this clearly, and the loss 
which have resulted fr01l1 the in­
tJ'oduction of the rabbit., the wE'asel, 
t he English sparrow, starling and 
blackbird i ll  New Zealand and the 
colonies of Eastern Australia has 
amounted to m i l lions of dollars. 

• • •  

Qom pilation and tab ula.tion of 
data for mapping geographical dis­
tribution h ave contin ued pract.i­
cally without i nterru ption d uring 
the year. S i llJ i lar data h as also 
been tabulated for mammals, as far 
as means were available. Many 
spe.cimens h ave been received for 
identification as in former years, but 
the fact that the division is wi l l ing 
to identify specimens of mammals 
Ilnd birds, and that such mat.erial KODEL OF HUJtlAN 'HEART. HUJtlAN HEART DISSECTED . 

AT Bosco Reale on t he slope of 
Vesuvi us, neal' POlllpeii ,  where the 
great silver treasure was found a few 
years ago, recent excavations have 
brought to light some of the 1lI0st 
remarkable paintings of the Romau 
period yet discO\'ered. In t he 
grounds of the Del Prisco vi l la a 
great peristyle and fo u l' large roollls 
have been unearth ed, the walls of 
wh ich are covered by t wenty lal'ge 
lrescoes of rich colori ng and lIIore 
careful execution than any hith erto 
known. The figures are of l ife si ze. 

It is to be hoped that some process 
will be discovered to presel've them 
UlOre satisfactori ly than those 
at Pompeii .and in the N�ple8 
M useum. 
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THE MONO-RAIL TRACK VELOCIPEDE. TALL OFFICE BUILDING 'KODEL POR THE 

WORLD'S PAIR. 

The many-storied office building, with its skeleton of 
steel ana paneling of brick, stone and glass, is essen­
tially an American production.  It i s  pretty generally 
adm itted that the composite building originated in 

The ordinary track velocipede as used on our stand­
ard rail ways is a familiar object and withal a IllOSt 
useful aid to railway superintendents, road masters 
and maintenance-of·the-way engi n eers in the per­
formance of their duties. The ordinary velocipede is a 
four or three-wlleelea affair propelled, in the older 
forms, by a regulating shaft, operating through levers 
on the cranks, and in the later forms, by regular bicycle 

this country, and whether it  did or not, it is certai n 
that its structural possibilities, as exemplified in the 
towering structures at the lower end of Manhattan 
Island, have been developed and demonstrated almost 
exclusively on this side of the Atlantic. The construc- if 
tion of the very remarkable model , which forms the F­

subject of our illustration, is d ue to the desire of the iF 
Western Society of Civi l Engineers to adequately rep­
resent the branches of engineeri ng which are con­
cerned in tall office b u i lding erection, at the Paris 
Exposition. At the request of the society, Mr. 
Corydon T. Purdy, of th i s  city, undertook the work 
of getting u p  a suitable exhibit, and to this end 
selected the Broadway Chambers office building, as 
bei n g  qne of the very latest !ltruct u l'es of the kind to 
be erected, and as being thorough l y  representative of 
t h e  belSt class of construction. '.rh e  p lans of the b uild­
ing were furn ished to Mr. H. C. Hinchc l iff, of this city, 
w h o  undertook to construct a model on the scale ' of , 
hal f an i n c h  to the foot,  or one-twenty-fourth 'of the 
real s ize  for t.he E U m  of $5, 000. 

THE MONO-RAIL TRACK VELOCIPEDE. 
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elevated girder is suspended by means of hook-shaped 
plate steel snpports from the apex of a couple of in­
cli ned poles, the hanger resting; upon tbe tops of the 
poles by llIeans of a pair of plate straps riveted to the 
hanger and to the sad dIp. 'I'he rail in this case is a con­
tinuous buil t- up I- beam, the upper flange of which 
forms the track. 

The velocipede is suspended from and forms part of 
a two-wheeled truck, the forward wheel of which car­
ries on its axle the sprocket which is engaged by the 
chain d rive. The suspended frame is built of bicycle 
tubing, and its construction is so clearly shown in the 
engraving as to need no detail description. To enable 
the machine to be run in either direction, it is  provided 
with two handle-bars, one on each vertical member of 
the frame, the saddle being reversible in the seat post. 
Each handle-bar is provided with a b rake lever which, 
by means of slid ing rods attached to the vertical mem­
bers of the frame, enables the rider to press a brake 

j shoe against the under flange of the suspended railway. 
" .d • I e  • 

Bromide Paper for A .nateur's Use. 

It is generally believed that the p reparation of 
bromide paper involves great difficulties, and in conse­
'quence is practical l y  impossi ble for the amateur. How­
ever, th ese difficulties are not insurmountable, and with 
careful an d clean operation successful  results may be 
obtained. Besides, the : paper thus prepared presents 

, certain advantages over the paper of com merce, for by 
modifying the composition of the elllulsion, the final 
tone may be varied, and shades from red to sepia and 
black may be obtained without varying the develop­
m ent. As the same emulsion lll ay be used to give 
these different tones, one may prepare as m uch of each 
color as is necessary. When, for instance, the required 
amount of paper of black tone has been prepared, the 
same'efllulsion lllay be u til ized to obtain other shades 
by the 'simple ad d ition of certain chemicals. Mr. 
Thorne Baker gi ves the fol lowing process, which he has 
used with success :  2 grammes of Nelson's gelatine No. 1 
are swelled in 28 c. c. water ; it is (!Jore con velJient to 
do this in a grad uated measure placed in a cylindrical 
vessel of larger d imensions. \V hen the  gelatine has 
absolved all  the water, i t  is mel ted by sl ightly beating 
the water i n  the out,er vessel ,  wh ich is fil led to three· 
quarters the heigh t of the grad uate. W hen the gelatine 
is  melted, 1 '2 gram Illes bromide of am moniu lll are 
added, and the m i xture introd uced into a flask pre_ 
viously rinsed with d istil led water, then a sol ut ion of 
1 '7 grammes in 28 c .c .  water is added, th is  latter oper-

The model stands about 12 feet h igh,  and weighs 
altogether abo u t  2, 300 po u nds. 1 , 500 pounds being the 
weight of the base an d  800 pounds  representing the 
weight of the brass out  of which the whole of the 
I-beams and col u llJIls have been constructed . .  The 
model contai ns altogether 30,000 separate pieces, the 
extraordinarily large num ber being explained by the 
fact that. not only d oes the model represent each 
column,  I·beam and girder in the structure, but each 
of these mem bel'S is bui l t  up of as many separate pieces 
of sheet brass as there are separate pieces of ste�r in 
the completed bui ld i ng. Th us, for instance, where �' 
main col u llJll  is b u i l t  u p  of say t wo we b plates, two 
cover plates. and a certai u n u m ber of  angles, the model  
faithfuUy represen ts both i n  shape" t h ickness and 
number, the separate p ieces. 'l'h e  jo ints of the ' mai n 
columns are located i n  exactly t h e  salli e  positions as 
they occur in the b u i l d i ng itse lf, and every gusset, 
8tri nger, and floor bealll is found in the model. I n ­
deed, t h e  on l y  pieces that are wanting are t h e  bolts 
and rivets which, for obviolls reasons, could not be re­
produc� pXl1ept at a great increase in the cost. T h e  
foundations, a s  w i l l  be seen from t I�e  detail view of the 
model, are faithfully rppresented, and visitors to the 
Fair wil l  recei ve au i n teresti ng o bject lesson in the 
methods adopted by our engiueers to distribute the 
enormous concentrated loads i nseparable from these 
bUildiri.gs. The elevator system, wi thout which' the ' 
tall building would have been i m possible, is shown i n' , 
the mpdel by four beautifull y constructed 1lI0dels of 
t.h e  ods elevator, which are in exact proportion and " 
are capable of being operated. To the right of the 
elevator is seen the system for supplying water ' 
throughout the building. which,  in the case of the 
Broadway structure, is forced u p  to the various stories ' 
b)' compressed air. 

chain-and-sprocket d riving gear. In the course of the 
development of the Langen single-rail rail way, i l lustra­
tions of w h ich were given i l l  our  last issue, it was real­
ized that'a velociped'e' would prove' a 'particmlal'ly con­
venie�j t lfieans �f in�pecting the line 'and inov i n g  from 
one part' of the work" to ' ari.other. As it was evident ' 
that all the advantages ' clliiIhed for suspended ' elm! 
would apply very well to the suspended veloci pede;' the" 
u'nique machine shown ' i n ' the accom pallyi ng i I Iustra- ' 
tion was const.ructed, alld su bsequelltly p'roved 'to be ' 
thoroughly practicable. ' , . 

ation being carried out i n  the dark-room. '.rh e  mixture 
shollid be well agitated. The emulsion is then heated 
to 65° C. for t.en minutes, then filtered through four 
layers of fine muslin ; i t  is  thus filtered three or four 
tlllies and then cooled. When completely cool, the 
elllu lsion is cut into small pieces and placed upon can­
vas, the four corners of w h ich are then brought to­
g'et ller and the em ulsion forced th rough the can vas. 
'Artel' this  operation it shou ld  b� careful ly  washed with 
dist i l led water, preferably in  a f u n nel suitably ar­
ran ged for the purpose. The emulsion is then re­
nielted i n  a porcelai n dbh placed in a larger vessel con­
t�i ning hot water. To sens i tize the paper, i t  is  floated 
for th ree m i n u tes u pon th e  emulsion, d rained, and 
dried flat upon blotting paper. The paper thus pre-

Around the model wil l  be arrangpd various exh ib­
its, some of t hem on a full-sized scale, of the different 
industries which are repre-
sented in the construction o f  
a tall office building. O n e  o f  
these exhibits will b e  a plas· 
ter-of-paris m o d e 1 of the 
structure as completed.. An­
other will be a model of a 
single office room, showing 
the fire-proof construction of 
the floor and partitions, aud 
the general finish and fitti ngs. 
There will also be models o f  
the e lectric lighting plant., 
showi ng the dynamo-engine, 
system of ele,ctric wiri ng, and 
various fi xtures. Another ex, 
hibit w i l l  present , the san i ·  
tary and plumbing arran ge­
ments ; another the s t e a  III 
h eating : while Carnegie & 
COlll pany wil l  exhibit SOllJ e  
full-sized sections of t h e  steel 
frame work. After it has 
served its  purpose as an ex­
hibit in Paris, the model is 
to be use,l as a sel l ing sam­
plEi, providing in t h is respect 
a better represen t.ation of the 
work than is afforded by a 
wash d rawing and a set of 
blue prints. 

. . .  

The suspended rail way upon which i t  is traveling 
differs consid erably from the form adopted on the' line ' 
through the Wupper Valley. It wi l l  be seen" that the ' 

THE Western Locomoti \'e 
Works is building two loco­
motive of armor plate steel. 
The working pressure is to 
be 225 pounds to the square 
inch. 

KODEL OP TALL OPFICE BUItDIliG :rOlL THE 

WORLD'S PAIR, 
DETAILS· OP POUNDATIONS, SIDEWALK, AND 

ELEVATORS. 
COlI'" $6,000. Number of piecel, 30,000. 

pared gives black tones. To 
obtain brown tones, only 1 
gram me of bromide of ammo­
n i u m  is taken, to which is 
added 0 '2 gramme iodide of 
potal!s ium.  The sensitiveness 
of the paper varies according 
to the quantity of haloid salts 
present. For development a 
d i lute bath of hydrochinon, 
alone or in  combination with 
Illetal, m ay· he used. 

, . .  
ACCORDING t o  The Dail y  

GI'aphic the  back wardness o f  
t he authorities i n London i l l  
adopting t h e  mechanical i ll ­
ventions of the cen t u ry i s  
most extraordinary. I n  Lon­
dOll the mell who clean t h e  
street are provided w i t h  shov­
els, pick-axes, a n t  i q u a  t e d  
carts and inefficient broom s 
which have l ittle etfect upol l  
an inch or 80 of  melted snow. 
A short t ime ago a r u d e 
!mowplow m ade of boards, 
we i ghed down by a trep­
trunk,  was to be seen in Bat­
tersea Park and a few opea 
places. In Paris the heavie� t 
fall of snow is gotten rid of  
in  very short order with the 
aid  of tools, squeegees and 
revolving b r u s h e  s which 
sweep the slush down splen­
did drains. 
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Inllects as Food. 

To the Editor of the SCIENTIFIC AMERICAN : 

are acquired. LoclJSts are eaten by the natives in 
Basutoland. I am told they make cakes of them-how, 
I do ilOt know-using only the heads and thorax. 
Quite recently information was received at this omce 
that the Basutos were eating locusts killed by fungus, 
accompanied by solicitous inquiries from the Commis­
sioner concerning the possible e1l'ects of such a d iet. 

base and mass in a I!Itraight dam to resist overturning 
and to insure that the frictional resistance to displace­
ment between the dam and the river bed shall amply 
exceed the horizontal thrust; (3) by extending the foun­
dation masonry down into parallel trenches cut in the 
river bed, and depending upon the sheering strength 
of the masonry in the trenches to assist the frictional 
resistance due to the weight. 

The enclosed copy of a letter which I have j ust re­
ceived from Mr. Claude Fuller, Government Entomol­
ogist of Natal, Pietermaritzburg, Natal, contains com­
ments upon a recent publication from me published i n  
your journal o f  February 3 ,  1990, page 71. 

Most faithfully YOUl'S, 
CLAUDE FULLER. 

Yours most tru ly, . . . .  ., 
The last named method was followed in the present 

case, four trenches appearing in the first design for the 
dam, although but two were actually built. Df these 
the one at the toe was the m ost e1l'ective, and if the 
rock at the toe was cut a way by the flood waters, i t  may 
well be that the frictional resistance, none too great, 1\8 
Mr. Clarke poi nts o ut, at any time, was immediately 
overoome, and displacement of the whole mass occur­
red.-ED.] 

L. O. HOWARD, 
Entomologist, United States Depart-ment of Agricul­

ture. 

Anstl n DaDl. 

To the Editor of the SCIEN 'J'IFIC A MERICAN : 

DEPARTMENT OF A GRICULTURE, NATAL . 

OFFICE OF 'l'HE GOVERNME N T  E NTOMOLOGIST. 

It is not necessary to suppose that the destruction of 
the Austin Dam was caused by washing away of the 
rock at i ts toe. It failed because i t  had not width and 
mass enough. 

PIETERMARITZBURG, March 13, 1900. 
DEAR MR. HOWARD : I h ave been m u ch i uterested 

by an excerpt from your paper on the •• Economic 
Status of Inse.:lts as a Class," which has j ust caught my 
eye i n  the SCIENTIFIC AMERICAN. My oid friend 
Richard Helms also publ ished some notes on " Bugong 
Moths. " He says that " the natives entered the crev­
ices with b urning b ushes, the heat and smoke from 
which stifled the moths so that they fell into nets and 
sk ins spread upon the ground to catch them. ' .  After­
ward they were cooked upon a carefully prepared bed 
of hot ashes and then eaten with great gusto. " He 
adds that the natives foregathered from great distances 
by the end of each year to participate in this feast and 
that they throve and waxed very flt.t. As a school 
youngster, in N. S. W., I often enjoyed the acid drop 
exuded by a large b ush ant when captured ; t hat said 
drop originated from the tip of the abdomen mad� no 
di1l'erence to the reli sh  with which it was absorbed. 
On arriving here last Septem bel' I was first struck with 
the n umbers of flying termites around the lamps of the 
city each night, and then by the n umber of nati ves and 
slDall  white fry gathering them. I have since learned 
that they are excellent bai t  for fish and tha t  the 
natives eat them both cooked and raw. They are 
toasted in  the fire spitted on a pointed stick. I have 
also m ade several acquaintances who have tried them 
fried in  a pan with b utter. They tell me it  is an ac­
quired taste. I can qu ite believe it, all tropical tast.es 

Before the description of how it fai led came here, a 
prediction was made by me that it had failed by slid­
ing, and this turned out to be correct. The C n rrent Snpple Dlent. 

RECENTLY PATENTED INVENTIONS. 
A.grlc u U u ral IDlpleDlent •• 

COMBINED LAND-ROLLER, 8TALK 'CHOPPER 

AND CLOD-CRUSHER.-JoHN K. GOODMAN, Mount 
Ulla, N. C. The macbiul' is particularly adapted for 
cutting com and cotton stalks and dry weeds, either in 
rows or hroadcast, by passing over them and prel!8in!( 
them down. For breaking clods and rolling land the 
machine is also useful. In the ends of a drum circnlar 
frames are fitted. the drum and frames having coincident 
radial holes. The drum is also provided with holes in­
termediate of Its ends. A series of detacbable knives, 
each have at the ends sbouldered bolts provided with 
threaded shanks, and at the middle shonldered studs 
having smooth shanks. The studa are left free so 
that the knives are held in place ; and the studs support 
the middle portions of the knives, although adaptl'd for 
instont detachment along with the knives when the bolt­
nnts are removed. 

A PPARATUS FOR OPERATING HAY-STACKERS 
OR 'l'HE LIKE.-JBssE H. STICB, AllertolJ, Iowa. 
This· invention is concerned chiefiy with the provision of 
simple and effective meansfor raising the derrick. The�e 
means comprise a drum, having a pinion and a ratchet­
wheel, and a brake-wheel journaled with respect to the 
drum. A pawl engages the ratchet-wheel and a brake, 
the brake-wheel. A sweep is provided, operating a 
master-wheel meshed with the drum. pinion and provided 
with a mutilated portion so as to permit the automatic 
return of the drum nnder the control of the brake. 

CORN·PLANTlllR.-IsAAC B. ULLOM, Claysville, 
Penn. By mean. of this planter coru, pumpkin seed and 
f�rtilizer can be discharged from the seed-box simulta­
neouslv or Independently, or in any desired combina.­
tion. The seed-box is provided with compartments con­
taining the various kinds of seed, each compartment bav­
ing an independent outlet. A ready means is provided for 
throwing the actuating mechaniem of the drop-slide out 
of gear with the slide. 

TRANSPLANTER.-PBTBB S. HOLUlII, De Forest, 
Wis. This machine is devised for transplanting tobac· 
co, cabbage, or other planlll, and is constructed in a 
most simple and durable manner. The transplanter is 
wheel-supported, and so constructed that the plants to 
be transported can be placed in positIon on the machine 
and held in position until required. The action of the 
machine is automatic, to the extent that the plants are 
taken from the carrying devie.: nrovided for them, and 
set in the ground and watered without the aid of an at­
tendant. The entire mechanism is nnder the complete 
control of the driver. 

l1I"�hanlcal Devices. 

AUTOMATIC CANAL-LOCK G A T E .  - T. T. 
STODDA RT, Ottawa, Canllda. The inventor states that 
bis iuvention includeR �imr-14 mecban;.m, quick and sure 
in its movements, operated with a mimmum expendi­
tnre of power. The power In questior. is ,'erived from 
air, water. and grllVlty. The gate is holk-w ana oscii­
Iates in a horizontal plane on its horizontal edge, on a 
hollow shaft journaled in the bottom of th � side walls 
and connected with the head water and the IQwer water. 
A three-way wicket connects the feed &.nd discharge 
pipes with the axle of the gate and can be operated to 
lower the gate Into the desired position. A special ar­
rangllment Is provided for emptying the lower or water 
gatell. 

XOTOR.VBBICLE.-EIIWIN S. Bl1T<lB. 48\1 Lemont 
Street, Bo:.;boru, :PhIladelphia, !'em. . III thIl motor-ve-

This dam was a submerged weir, having a pressure 
on its upper side from the hydrau l ic head due to the 
di1l'erence of level of water above and belo w it. Added 
to this was the curren t running at the rate of seven or 
eight miles an hour. 

The current SUPPLEME NT, No. 1271, has a large 
n umber of articles of u n usual interest. " The Manu­
facture of the Pneumatic T i re " describes the intricate 
operations in great detail. " Motor Veh icles for Heavy 
Tramc " gives sectional views and details· of this im­
portant means of transporting heavy goods. " Useful 
Boring and Tapping Machine " descri bes a most i n­
genious German mach ine.  " Rails " is a valuable 
article dealing with the subject i n  an authoritative 
manner. " Pai nts and Varu ishes " is by Prof. A. H. 
Sabin . " Hypnotism i n  Medicine " is a most interest­
ing article. ,. The Gold Deposits of Cape Nome " is 
by Charles G. Yale, statistician of the United States 
Mint, San Francisco. 

'1'0 resist this was the weight of the dam. But  this 
must be treated as a submer�ed body, and the weight of 
the water displaced be deducted. The resistance to the 
sliding of rubble masonry is given by Trautwine at 0'47 
of the pressure.  A short calculation will show that, 
under the circu mstances of 11 feet of water passing 
over its crest, this dam m ust have failed. Had it been 
built a monolith of concrete, and its base c arried down 
8 or 10 feet into the rock, i ts ·chances would have been 
much better. THOMAS C. CLARKE, 

Mem .  Am. Soc. , C. E .  C o n tent •• 
(lIIustrated articles are m arked with an ast8J'l."'.1 New York, April 30, 1900. 

[Our correspondent has misread our article on the 
failure of the Austin Dam, i f  he understands us to im­
ply that d isintegration of the river bed at the toe of 
the dam WILS the only, or even the ch ief, cause of the · 
failure. Resistance to sliding i n  darns is secnred 
either (1) by bui lding the dam in  the form of an arch, 
convex to the impounded water, and transferring the 
horizontal thrust to abutments on t he banks of the 
river, or sides of the canyon ; (2) by providing sufficient 
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I hlele, the means for guiding, for varying the speed, for 
reversing, and. for applying the brakes are aU operated by 
a sinl1;le handle, so that even a one-armed man can run 
the carriage. 'J'he handle In question, as well as its shaft, 
has a rectilinearly and lon/!:ltndinally sliding motion. and 
also a rotary motion. The shaft is d.etached from Its 
bearing by the sliding motion. The rotary motion is 
transmitted to the driving-gears. The shaft also has a 
horizontally-swin!(ing motion which Is trausmitted to 
the steering-gt'.ar, and a vertically-swinging motion which 
Is transmitted to the brakes. 

F:APER-BOX M ACHINE. -JOSBPH · T. CRAW, Jersey 
City, N. J. The object of the invention is to provide a 
machine which will open the completed blanks even 
after they have been passed throngh a printing-press 
or subjected to great pressure, and by automatic· 
ally reversing the folding of the box blanlts or forms, 
deliver them in such condition that they can be duly 
sealed at their ends and set np to receive material. 

FIRE-ESCAPE.-CORINNB I)uFOUR, Savannab, Ga. 
The fire-escape comprises a number of balconies, ar­
ranged one above the other on the face of a building and 
provided each with guideways. The guideways extend 
downwardly and outwardly, so that the uppermost bal­
cony on snding down illl guideway, alights on the next 
balcony below in step fonn. Counterhalanclng weighlll 
are provided for each of the balconies, so that a bal­
CQny automatically rises after the person has "tepped to 
the balcony below. . 

MERRY-GO-ROUND.-WILLIAM JOHNSON, Coney 
Island, Brooklyn, New York city. The machine is an 
improvement on snch merry-go-rounds which employ 
crank.anns for seats. The improvements have heen so 
devised that, as the shafts carrying the crank.arms re­
volve, the crank·arms will descend as regularly as they 
ascend, thus avoiding the quick return and discom­
fort usual to tbls form of machine. The gears and 
crank· shaflll are so constmcted that all unnecessary 
strain will be taken off the track upon �hich the gearing 
for the crank-ehaft travels. 

AUTOMATIC S AFETY-GATE.-WILLlAJI( T. TAY­
LOR, Evans, - Colo. The invention provides a device in­
tended automatically to open a fiood-gate or waste-gate 
in case the water in a ditch dume. or channel reaches a 
dangerous level. In front of the gate a perforated bucket 
is pivoted. The bucket and gate are connected by a 
chain passing over a wheel, the pivot being located be­

. tween the ends of thG chain. The water as It rises flows 
intO the bucket, thereby drawing on the chain and clos­
rug the gate. When the rising of the water ceases, the 
water dows out tbrough the perforations of the bncket, 
causing the gare to fall back to its normal position. 

• 

Hallway-Appliance •• 
RAIL-CLAMP.-CHARLES W. HILL. Forest City, Ill. 

The invention is concerned with stopping or blocking 
devices for �team shovels and excavators mounted on a 
car-truck and traveling on a railroad for ditching. exca­
vating. and the like. This new and improved rail-clamp 
Is arrange.l to be carried ou a car-truck In order auto­
maticaily to fonn a stop for I.he wheels ·'0 prevent back­
ward movement of the trnck. and to allow .. free forward 
traveling as the work progresses. 

Miscel lane o u s  I nvention. 

FLANGE - SHffiLD. - FREDBRICK C. BILLINGS, 

Macon, Xo. 'l'he inveDtioD provldel a Dew shield de­

tlined for IIH on the _al I1aDpI of a p\aIIo-action to 

prevent the fianges from becoming loose on the rail and 
to hold the pivot· pins from working out of the fianges, 
and to hold t.be fiang<>.8 themselves in positio�, even 
though they be split. The Jlange-shield can be Ul.'ed un­
der the fianl(e as well as on top. The shield is made in 
different sizes, according to the size of the fianges to 
which it is applied. 

STORAGE APPARA'J'US. - RoBBBT T. LAlIIR, 
Alplka, Mil!8. The invention is a storage-house with 
elevating apparatus and revolving chute for qnickly aud 
economically storing in suitable biDS seed-cotton. cotton­
seed, or grain, and also quickly unioadlllg the bins and 
carrying their contents to the /!:In- h ome. The elevating 
system is independent of that of tbe gin-house. The 
motive power is a gasoline-en/!:lue, which ojJerates a fan, 
the seed-cotton being unloa:de:l by Rnction. When the 
gin is running two wagons can be unloaded at once. 

FOLDING BEDSTEAD.-AllIrE FRAN Q3IS RoUTIER, 
Boulevard Dlenain 4, Paris. Frauce. The hedstead is 
particularly intended for explorers, but is otherwise ser­
viceable. It is characterized by the snpporting cross­
pieces connecting the standards or poslll at the ends. 
These cross-pieces afford a comparatively large surface 
of support and Il"I'mit the bedstead to be fitted upon any 
ground, however soft or irregular it may be, without any 
risk of the bedstead's sinking. 

VEHICLE-WHEEL. - JAJI(B3 BURNS, Cincinnati, 
Ohio. This ingenious invention provides a road vehlcle­
wheel with a fiange which can be adjusted to project out­
ward from the rim of the wheel, thus adapting the wheel 
for use on rails or on roadways. The constructiou is such 
as to render the wheel stronl(tlr and cheaper than 01 her 
wheels of Its clas8. 'l'he possibility of moving the fiange 
in or out enables the wheel to be used as a vehicle, which 
can run ou rails or on roadways, for which reason the 
inventor calls his device a .. supennotor." 

caping persons. The novel feature of the invention con. 
sists in the use of a com pressed-air brake to check the 
speed of the descending platforms. 

WiRE-FENCE GATE.-JAlIIEs K. THOlllA, Winfield, 
Kans. The gate has the usual two poslll. To one of 
these POSIll and to one end of the gate a retractile spring 
is attached. A keeper in the form of a hook IS secured 
to the other post and designed to be engaged by the gate 
to hold the spring under tension, whereby the gate Is 
held in closed position. 

SUSPENDER-END.-JACOB HBYMAN, Manhattan. 
New York city. The invention provides an Improved 
suspender end, having its -"trap reinforced at the inside 
to withstand the st.rain exerted by the bntton-piece on 
the strap. The strap, its reinforcing-strip, and the 
drawers-supporting tongue being all made of a single 
piece of leather, cheapen the cost of manufacture, and 
also render the suspender-end very durable. 

TANK-MOLD .-ORRIN A. DEVBR, Cassopolis, Mich. 
The mold is designed to form cement stock-watering 
and other tanks. The mold consists of an inner and 
outer part, eacb forming a wall, and each having two 
curved end portions joined by parallel side portions. 
All of the portious are interchangeable. to permit the 
making of tanks of various forms. 

METALLIC SEAL OR STAMP.-WILLlAlII' T. RElII­
lIIBY, Brooklyn, New York city. The seal or stamp has 
a centrally-located snnken character, a milled back­
ground formed by straight and crossi ng ridges. A plain 
border surrounds the background and is separated there­
from by an annular groove, extending in depth below 
the backgronnd. The border is in a plane below the 
background, so tbat the btlckground will project above 
the border and will be formed with a uniform milled sur­
face throughout. 

COFFEE - ROASTING APPARATUS. - CHARLES MUSIC-BOX ATTACHMENT.-ENNIS C. ROBBRTS, 
WATSON and ALVER G. LOTZ, Brooklyn, New York. Phrenix, Arizona. The Invention provides a simple. 
The object of the invention is to provide a heater so con- novel construction, by which a mnsic-box is operated. 
structed as to prevent dame from comin!( in direct con- from the wheel of a bicycle. The arrane:ement is such 
tact with the coffee in the roaster, thus preventing burn- I that the mmic- box will not play when the bicycle is 
Ing. The roaster comprises a cylinder In which the moved backward. 
coffee is contained and which commnuicates. with a fur- . 

PERFORATOR .-JAlIIES F. McNAMARA, Far Rock:­
?ace. Gas and � pipes l .. ad Into a combustIOn-chamber away, Queeus, New York city. This device for perfor­m the low�r portIOn of the fnrna?e ;  and bars of refrac- ating check.stllbs aud the like is applied to a printiug­tory ma�nal are placed radially 111 the furnace above the press, and is composed of a longitudinally-slotted combusti?n-chamber. The

. 
heated air is admitted to the tympan and a perforating-plate movable in the slot aod furnace, 18 superheated on Its passage through the fur- . . 

naCl', !tnd is condncted into tbe roast.lng-cylinder at a havmg an integral spring exten810n at one end secured 

temperat,ure sufilclently high to roast the material uni. to the tympan. 
fonnly withont burning. 

8HAVING-TOOL.-JAlIIBS J. BRYANT, Nailsworth, 
England. The tool is a leather skiver, or shaver, which 
is also applicable for scraping or smoothin!( cross­
grained, knotty, and hard wood. The knife is douhle­
edged and reversible, capahl .. of ·being adjustably guided 
in its operation so as to insure the making of a true con· 
tinuous cut. 'l'he tool Is adapted to work upon a hori­
zontal slab with a degree of  efilciency equal to or greater 
than that of the ordinary inclined beam, so that the in­
conveuience. dne to the stooping· position over the beam 
are avoided, and that the working of the tool can be 
more easily supervised and contro�led. 

FIRE-ESCAPE. -FBBDOUS H. AMES and WILLIAM F. 

BRYSON, Fort Wayne, Ind. To the outside of the bund­
Ing drums are secured, about which an endless t1exible 
ladder Is pall8ed. To the ladder platform. are secured 
br cbalDI, tile plaUonDI llllrviDI _ .IlPPOI'tI for the .... 

De.lgoa. 

BOX-FASTENER.-HoWABD L. MOULB, Richfield, 
Utah. The fMtener is designed for egg-boxes and is 
constructed with holes whereby it can be screwed In 
place. 

MATCH-BOX.-JAlIIES J. B. McELRATH, Centre, 
Ala. The leadmg feature of the design consists :-of a 
body havinE( a contour approximating that of a shield, 
surmounted by a partially-opeu tent. upon which a 
hand is delineated. The tent has an ornamental canopy, 
bearing an eye, and at the side of the ten t are crol!!!ed 
sbepherd's crooks and crossed arrows. Below the tent 
the shidd is decorated with the links of a chain. 

NOTE.-Copies of any of these patents will be furn­
ished by Munn & Co. fc.r ten cents each. Pleall8 state 
the Dame of the patentee, title of the In_tioo, uo elate 
of thll papar. 
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Beer pasteurizing apparatus. A. BruneL • • • • • . . . . • .  648.586 EXCBvator. Barnhart & King . . . . . . . . . . . . . . . . . . . . . . . .  6!18, Platen press. J. B. Grosse . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648.613 
Belt Inllde. Hamilton &; Drake . . . . . . . . . . . . . . . . . . . . . .  648,616 
Belt gnide. adju.table. Hadley &; Tielebeln . • • . • . .  648.403 
Belt .hlfter. J. H. Joaquin . . . . . . . . . . . . . . . . • • • • . • • . . .  648.6!!0 
Blcyole attachment. W. M. Flinn . . . . . • • . . . . • • . • • • •  648.467 
Bicycle ba.ket carrier, L. S. Manning . • . . . . • • • • • • • •  648.61l1 
Bicycle ohaln cleaner, E. B. Gibford . . . • . . . . • . . . . • •  648.866 

Eyeglass guard and frame. J, T. Brayton . . . . . . . . . .  
1�:I::e':.OrJ.I'ts�¥�lj����n����:: : : : : : : : : :  : 
Ifabrlc. See Carpet fabric. Knitted or netted 

Plow, B. O. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648,751 
�::':;���bc�:J!;.�B�b����iieiler: : : : : : : : : : : : . : : :  �:�5f 
Pneumatic di.patcb carrier, J. T. Cowley . . . . . . . . .  648.653 Marine Iron Works. ChlCBKo. Catalo�e free. 

.. U. S." Metal Poli.b. Indianapolis. Sample. free. 
Bicyole frame, C. S. Dikeman . . . . . . . . . . . . . . . . . . . . . . .  648.657 Yankee Notions. Waterbury Button Co • • Waterb'y, Ct. Bicycle gearing. C. Gan •. . . . . . . . . . . . . . . . . . . . . . • . . . • • .  648,865 

Metal Novelties wanted. Bliss Metal Co • • Prov . • R. I. Bicycle saddle carriage, C. E. Vall . . • . • • . • • • . . . • . . . .  648.51,1 
Bicycle stand. Hasrmann &; Derlcb • . . . . . . . . . • . . . • .  648.400 
Bloycle trainer. J. Cottrell . . . . . . . . . . . . . . . . . • • • . . • • . .  618.651 A factory thoroughly equipped would take on a' prollt· 

able specialty. Address Box 2031. Bo.ton. Ma ••. 
Ferracute Machine Co . •  Bndgeton. N. J . •  U. S. A. Full 

line of Presses. Die., and other Sbeet Metal Macbinery. 

�:�de�.
e
:e����!r��'J. Bauer . . . . . . . . . • • • . • • • . . • • • • • •  648,376 

BloOk. See Cbopplng block. 
Board. See Composite board. Game board. Knife 
Boa�?3�'6. Nichol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  648.467 Special and Automatic Machine. built to drawing. on Botler. See Wasbboller. 

eontract. Tbe.Garvin Macbine Co., 141 Varick St • •  N. Y. Boller or otber .bell., multiple drill apparatus 
BOlf'lfe�!.N::�":�htnl :lrr��;;i,e.ie;,: : : : : . : : : : : : :  �:� Tbe celebrated " Horn8by·Akroyd " Patent Safety Oil 

Engine I. built by tbe De La Vergne Refrigerating Ma· 
chine Company. Foct of East 138tb Street. New York. 

The' best book for electncian. and beginner. in elec. 
tricity is " Experimental SCience," by Geo. M. Hopkins. 
By mall. '" Munn '" Co . . publisbers. 361 Broadway. N. Y. 

Bolt heading macblne .afety device. J. R. 
Blake.lee . . . . . . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.882 

Book .uPl'ort, Ha •• ellund &; Ree ... . . . . . . . . . . . . . . . .  648.742 
Bottle IIlhng macbine. R. J. Cou.in. et a1 .. . . . . . . . .  648,862 
Bottle 1I111ng macblne. E. Friedman . . . . . . . . • . . . . . . .  648.861 
Rgm: ��rt::. ��!;?·W%k���: .�:.���: : : : : : : : : : : : : :  �381 
�g�: F���e�����e���· . . ����� .���' . . . . . . . . . . • • . . . .  
Box lock corner. J .  D. Burn . . . . . . . . . . . . . . . . . . . . . . . .  . 
Box or satcbel catcb. F. L. Miller . . . . . . . . . . . . . . . .  . 
Box staying macblne die. H. B. Smitb . . . . . . . . . . . . .  648. 
Boxes, making. H. B. Smith . . . . . . . .  o . . . . . . .  o . . . . . .  &8, 
Bracket. See Basin bracket. 
Bralding macbine. T. Armitt . . . . . . . . . . . . . . . . . . . . . . . .  648,679 
Brake. See Back pedaling brake. Car brake. 

Vebicle brake. Wagon brake. 
Brazing cap or cartridge. E. P. White . . . . . . . . . . . . . .  648.475 

HINTS TO CORRB8PONDEN'l'S. Bread raising and 'clothes drymg device. A. Ben. 
Bri:;:tt.iriier: · �:: W: ·Biiiiei-wii ... t'h: : : : : : ·:. : : : · : : : : : :  �:� NalDe. and " dd,·e •• must accompanv a11 leLter. 'd kl b I F G V t 648 447 or no attention will be paid thereto. 'rlils is for om ���.teb�3

I
e.
ni ri'.

c
� �·lcOtt .· . . .  �� . :  : : : : : : : : : : : : : : :  618:4iXl Information and not for publication. Brusb, lIy killer. E. E. Rice . . . . . . . . . . . . . . . . . . . . . . . . .  648.794 

Il e ferenee .. to former articles or answers should Bru.h, rotary • • T. H. Ricbard . . . . . . . . . . . . . . . . . . . . . . . .  618.� 
give date of paper and P8I!C Or nnmber of question. Brusb, rC!tary cleanlug. O. M. Deemer .. . . . . . . . . . . . .  648,656 

. D�. i riel!O not answered ill reasonaole time should Bubble pIpe. soap. �'. B. Abbot . . . . . . . . . . . . . . . . . . . . .  648.1!;l1 
peareu' . ·�spondent8 will bear in mind thai Buckle. H. J. Bickle. . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . .  648,650 re • t.<V ... ... '" • • I h � Hurner. See Vapor burner. some answers. reqmre not a lJ� e �searc , ana. Burnishing roll, A. G. Williams . .  o • • • • • • • • • • • • • • • • •  648,890 though we endeavor t,() reply to all eIther by letter I Cabinet. Y. W. Hoger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,530 or iu thi. department. eacn must take hi. turn Colend .... J.  M. Big"s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.835 

D II,Yer. wishmg to pnrchase any articie not adverclsed Cumera for compo.ne color pbotography. F. E. 
m our colnmlll! will be fnrni.hea. with addresses of lve� . . . . . . . . . . : . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  f!48.7:tS 
houses mannfacturilll!; or carryine' the sam�. C:"n IIlhllg macbme. H. H. Stickney. . . . .  . . . . . . . . • • .  f!48,� 

SI,eelal W ritte n  I nlo r .. u. l l.o n  un matten; 01 g��.:'g��:�y:-r &e�l:.:���h·.;ni.ii .. :j�: P: Coiieii.: �Ul;1 personal �ther than gen�ral mrerest cannot bE Cop.ule. wafer. K. Morstadt . . . . . . . . . . . . . . . . . . . . . . f!48.594 expected WIthout remnneratu>n. ellr brake. �'. M. Eggert. . . . . . .  . . . .  . . . .  . . . . . . . .  . . . 618,730 
SelentUl e A lDerl c a n  S I I P l' I  .. ... e n t "  referreo Cur brake. C .  Rlcbard . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  648.434 

to may be had at the olllce. l'nce 10 cente p.ach. �ar coupling. J. B. Eav� . . . . . . . . . . : . . . . . . . . . . . . . . . . . 618.397 Boo� .. referred to promptly snpplled on receipt of 8:� ����lg�:.�¥g�:::a�·. �: .����I."��I.I: : : : : : : : : : : : :  �:= pnce. ._ • ti h n1d be dI tI I Car door. freight. J. H. Pitman . . . . . . . . . . . . . . . . . . . .  648,430 IUlnera l "  sent ...,r examma on s 0 s nct ) Car fender • •  treet. A. W. Shlmk . . . . . . . . . . . . . . . . . . . .  618.5.')9 marked or labeled . Car loader. box. J. M. Cbri.ty . . . . . . . . . . . . . . . . . . . . . . 648,897 
Cars, construction of, }4'. H. Uapley . . . . . . . . . . . . . . . . 648,633 

(7883) R. B. L. asks : 1. Is it proper to 
say the North Frigid Zone is bounded on the north by the 
North Pole or should I say It has but one boundary, the 
Arctic Circle. A. The North Frigid Zone is bounded on 
the l!Outh by the Arctic Circle. It has no other boundary. 
2. About what candle power is an ordinary oil lamp 
which uses a No. \l wick ? A. Prof. Mayer gave the 
tlame of an ordiuary kerosene lamp at 6 to 10 candles, 
according to the angle at which the l1ame was viewed. 
3. Abont what candle power is an ordinary incandescent 
gas lamp, the kind which uses a mantel. A. The gas 
mantel lamps are variable from 20 to 30 candle power. 
I (7884) W. W. P. asks (1) how sulphuric 
acid can be prepared from its salb!. A. Snlphnric acid 
is not prepared from salts in a commercial way. It is 
made by oxidizmg sulphurous acid. The somewhat 
lenl!thy details of the method can be found in any good 
chemistry. We can supply you with Remsen's "Chem. 
istry, " price $3.50 by mail. 2. How shoul<l Leyden jars 
be oonnected to obtain the largest spark possible? A. 
For most experiments Leyden jars are connected in 
multiple, that is, all tbe inside coatings are joined by a 
wire Or a chain, and all the onter coatings are made to 
rest on strips of tin foil in the bottom of the box In 
which th� battery ·is placed. 

(7885) D. D. asks : 1. Has a successful 
process been yet discovered to smelt copper ore by elec· 
tricity? If so, can you give me the name of any books 
which explain the process and where I can get them? 
A. We are not aware of any commercial use of an elec­
trical process of smelting copper. We can supply yon 
" ith Borcher's .. Electric Smelting and Refining." Price 
S6 50 by mail. This book is considered a complete 
treatise on this subject. 2. Is there not an electrical pr0-
cess to remove fatty substances from oils ? If so, where 
can I get particulars f A. We have no description of 
an electric 'process for separating fatty substances from 
oils. It does not seem as if electricity was adapted to 
this work. These oils are of them !!elves iusnlators, and 
even if a current were sent through them, it would pro­

duce electrolysis upon them and so decompose them 
rather than re1Ine them. 

Cllr •• door operating device for bopper bottom. 
Schoen 8/; Bansell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.884 

Card case and game counter, combined, W. Tre-
wartba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,814 

Carding machIne, continuous. C. Koenig . . . . . . . • 648.6{M. 
Carou.el. aquatic. S. ltedfem . . . . . . . . . . . . . . . . . . . . . . .  648.792 
Carpet fabric. Ingrain. W. B. Keefer . . . . . . . . . . . . . . .  648.567 
Carrier. See Coin carrier. Pneumatic carrier. 

Pneumatic dispatch carrier. 
g:��
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#:�'b��:r�.:e�

Cbine. W. H. Van Patten .. . .  648.816 
Ca.b register, Carney &; Lundgren . . . . .  , . . . . . . . . . . . .  648.51,8 
Casting. centrifugal apparatus for. �'. G. Strid.· 
C8S�i�:; Bteei:.'A.: G: ·Lundin: : : : : : . : : : : : : : : :  . . : : : : : . :  �:= 
Casting •• making steel. A. G. I,undin . . . . . . .  618,509. 648.010 
ChaIns. blank for manufacturing weldless link, 

O. Klatte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.497 
Cbalr. See Reclining and swinging cbalr. 
Cbair. A. D. Crocker. . . . . . . . . . . .  . . . . . .  . . .  . . . . . . . . . . .  
8g::�: �· 8: 'lFo;��r: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  
Cbair. J .  F .  Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
8gr:.�e�

u
���f u:g& �;,:,;l�:i���: : : : : : : : : : : : : : : : :  

Cbopplng blOCk, M. Parolio . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Chuck, W. H . •  oung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigar bundler. D. A. Davld.on . . . . . . . . . . . . . . . . . . . . .  . 
Circuit closer. emergency, A. J. Purinton . . . . . . . . 
Clamp. See Picture frame clamp. Tnbe clamp. 
Clasp. See Garment clasp. 
Cleaner. See Bicycle chain cleaner. Cycle chain 

cleaner. Filter cleaner. 011 cleaner. 
Clevis. C. P. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,553 
Clip. See Paper Cit. 
gg���:I
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. & '  i:ied� 
cOI���8iie·tio .. rd: j: 'X:Parkei-: : : : : : : : : : : : : : : : : : : : : :  :l1t� 
Computation device, tax and percentage, B'. A. 

Borst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,684 
Concentrator. C. Galvan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.468 
Cooler. See Water cooler. . 
Copy bolder and guide. J. H. Stormer . . . . . . . . . . . . . .  618.810 
Corn busklng macblne. green, J. A. Cblsbolm 
cor:��IB: P: cariton: : : : : : : : . : : : : . : : : : : : : : : : : : : : : : : : :  �� 
Countersinking tool. A. N. Danlerr 

.. . . . . . . . . . . . . . . . .  618.391 
cOuJ'J�n�in:.ee

C���:I����·f.
l
ily�ou����?'

atio 
Cowl. W. J. Kay:ser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.566 
Crate. folding. Wetzel ", Shaw . . . . . . . . . . . . . . . . . . . . . . 648.61. 
Cultivator. W. G. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,«3 
Curtain IIxture. J. Kolb . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  648.760 
Curtain pole, W. L. W. Deland . . . . . . . . . . . . . . . . . . . . . .  648,451, 
Cutter. See Label cutter. Weed cutter. 
Cycle cbain cleaner. D. S. Cole. . . . . . . . . . . . . . . . . . . . .  648.724 
CYCle. pacing, J. C. Anderson .. . . . . . . . . . . . . . . . . . . . . .  648,718 
Cyclometer, E. E. Neal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MS,629 
Damper pressure regulator. E. K. Hutchison . . . .  648.622 
Defecating. A. Verley.. . . . . . . . . . . .  . .  . .  . . . .  . .  . . . .  . .  648.577 
DeSK, combined writing and advertisIng, Moore 

&; Sboop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,421 
Br.:-�

r���
tM�i:f·st��l;l2 'die: ' "  . .

. . . . . . . . . . . . . .  � . . . .  648.733 

INDEX OF INVE.NTIONS B����uW.
o
�:: .. :I���:.�.�: ��.���: : : : : : : : : : : : :  �:� 

Door ca.mg fastening. J. H. Ib.en . . . . . . . . . . . . . . . . .  648,747 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

nAY I, 1 900, 

Dres • •  bield fa.tener. C. O. Petters.on . . . . . . . . . . . .  648.707 
Drill bolder. H. D. I,anfair . . . . . . . . . . . . . . . . . . . . . . . . .  618.589 
Driliing machine. H. A. Porter . . . . . . . . . . . . . . . . . . . .  648,431 
Drying and .tretcblng frame. S. Holf . • . . . . . . . . . . . .  648,145 
Drying oven with automatio feed and deliverer, 

B. D. Davl ... . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,r& 
B�:� �ll����: ��ry�Ca��'Broiiketi:: . : : : : : : : : : : :  �:� Dye. black .ulfur. P. Julius.· . . . ... . . . . . . . . . . . . . . . . . 648.765 
Dye. blue·black sulfur. P. JuliuS . . . . . . . . . . . . . . . . . . .  618.70.3 
Dye. blue trl.azo. Israel &; Kothe.. . . . . . . . . . . .  . .  . . .  648,623 
Dye. green. black .ulfur. P. Julius . . . . . . . . . . . . . . . . . .  6!l8,7M 

A N D  E A C H 8 .E A R I N O T H A T D A T E. Dye •• making .ulfur, A. F. POirrier . . . . . . . . . . . . . . . .  648.697 
Dyer's .bell. A. Martin . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.420 

[See note at end of list about copies of tbese patents.] 
Eave. trough banger. C. E. North . . . . . . . . . . . . . . . . . .  648,631 
�f:C��i�
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Electric ligbt bulbs. apparatus for removing de. 
Acetone. making. H. O. Chute . . . . . . . . . . . . . . . . . . . . . . 648,389 posit of carbon from incandescent, E. W. 
Adding macblne paper carrying and feeding at· Cusbiog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.6.15 
Ad��:=ta� I�·. �l��ie;icIi:: : : : : : : : : : : : : : : : : : : : : :  �:�.w �l:���:� ���g�e�':J�n<;;:o.c��r,�:. RObiii.on : : : · : :  :l1t� 
�r:

o�::ke,; k�u�h':;g?·:t�t��:�rc':'· Patchiiig" & 648,644 Ele���le�t������: . .  ����I.����� . ������' . . lls,4t1.: 648.494 
Air ����re�"lnii aiid' refrigeriiii.iii 

. appa ...... i.iii: j: 648,
�

81 \ Ele
����y ��.

t
.���: . �����.�I"��I:': . �:. :�: . �: . �����:� 648,696 

D. Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.422 Electric .witcb. W. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,665 
�ng�: r. '�t�?';;'��.�: :  : : : :  : : : :: : : : : : : : : : : : : : : : : : : : : : :  �:� Eleg�:���:�\�c�'N���. ��.� �:�����b��. �� . ����.� 

648,543 
Alloy. of iron and titanium. produclllJr, A. J .  Electrical distributjon sy.tem. O .  Behrend . . . . . . . .  648.378 ltossl. . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  Electrical dl.trlbutlOn .ystems. booster appara. 
1��:'':r�nl.�!lf�i�8s�::�:i.I:'��':. ':. ':::. '::. :.: • .

. :
.
.
.
.
.
. Ele��:i��f g�':'l;gr�'it·ti · iiiu�iiiaiing 

. iioiiy ' of 6
48.874 

Attacbing or detacbing device, J. C. Lake. . . . . . .  .econd cia • •  conductor. K .  Och . . . . . . . . . . . . . . . .  648.617 
������f:OoG,;.�i��'¥��: piiichiiig: : : : : : : : : : : : : : :  648. � �l:���l�:l �::::�:��:: ���?'����f��<e: : : : : : : : : :  �:m Autemoblle carriage. H. Cramer . . . . . . . . . . . . . . . . . . .  618.tlM Electrical resi.tance. K. Och .. . . . . . . . . . . . . . . . . . . . . . .  648.518 
���:�ut,;��:-:ec�a:I�'i:i:"��·ii: Ariioid: : : : :  �:lilll �1:���r::

a
.f.D��ifr';,��r�: .  � ����:":::.::::: :::: : : : : : : :  �:i1g 

Back pedaling brake. E. Nester . . . . . . . . . . . . . . . . . . . . .  618.630 Elevator and carrier. E. C. Bergbofer . . . . . . . . . . . . . .  648.721 Bag fastening device. C. �'. Doner . . . . . . . . . .. . . . . . . . 648.659 Elevat<>r door •• automatic locking mecbani.m for Baking or roasting pan • •  elf basting. Rinner &; sidewalk or otber. P. H. Jackson . . . . . . . . . . . . . . .  648.624 
BaI:'>:i:':'r.n>feiier : . : : : :: : : :::::::::: : : ·ti£8.7s3 to �:�� �I:�:�g� 19��: �: �: t.�:��I:: : : : : : : : : : : . : : : : : : : : : : : : :  �:u� 
Baling pres., W. E. Ander.on . . . . . . . . . . . . . . . . . . . . . . .  618.372 Embalming needle. C. B. Dolge . . . . . . . . . . . . . . . . . . . .  648,658 Baling pre ••• Lelneweber & Welll(e . . . . . . . . . . . . . . . . . 618,417 Embroiderr frame. W. J. Boyer . . . . . . . . . . . . . . . . . . .  648.722 
Balu.ter., pillars. or tbe like. manufacturing, �'. Engine. J. C. Ander.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,719 

P. Grode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.612 Engine circuit breaker. ga •• J. A. O.tenberg . . . . . .  648.620 Basin bracket, E. A. Sullivan . . . . . . . . . . . . . . . . . . . . . .  648.888 Engine Igniting device. gas. L. Hutohin.on . . . . . . . 648.689 
Bearmg. axle roller, J. It. Ricbard.on . . . . . . . . . . . . . .  618,796 Engraved plates. producing. E. H. DanieL . . . . . . . .  618.864 
Bearing. centrifugal .eparator. Collin. &; Hart· Engraving macblne ruling attachment, W. S. mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648.725 Eaten . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,896 
Bearing • •  baft thru.t. A; P. Geer . . . . . . . . . . . . . . . . . . . 648.6111 Envelop machine. J. A. Sherman . . . . . . . . . . . . . . . . . . .  648,674 
Bed. folding. L. H. Jensell . . . . . . . . . . . . . . . . . . . . . . . . . .  618.4116 Eraser cleaning macbine. blackboard. R. J. Rolley 648.7!lII lled .pring stretcher, woveil wire. J. M. Bundy . . . 61ll;lm Etbereal .a1t. of formic aOld. making. A. Behal .. . 648,1J8O 

Fa.f��:��J. H. Rivers .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648m2 
pOckets tronser •• A. Levi . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.698 
�g:io f'i:t?�£..�';!ent. J. H. Sbeehan . . . . . . . . . . . .  648,804 Fans. air directing device for. 11:. �'rlpp . . . . . . . . . . . . 648.815 

Farm gate. J. L. Grbnt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,559 
Fa.tener making machine. !'. F. King ... . . . . . . . . . . .  648.667 
Faucet. D. D. L. Far.on.. . . . . . . . . . . . . . . . . . . .. . . . . . . . .  648,465 ��:�.
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648.
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Pre�:� r�m':lgr, S:W.
s
Metz�er . . . . . . .  : .648.591 to 648,593 Fence machine. hand operating slat and wire. J. . 

Fente !Oa�I:\.':ie: �ire: 'jiUibon'&' Ciliri.e.:: : : : : : . : : :  �:� 
Fenolng. etc., metal fabrlo for. A. Mau.er . . . . . . . .  618,690 
Fertilizers. redncing tank for making. R. E. 

Munro .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.774 
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Fire escape, Kurre '" Gle.eler . . . . . . . . . . . . . . . . . . . . . . .  648,762 
Fire escape, N. Lennards . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,503 
Fire extingul.her. A. J. Allen. . . . . . .  . . .. . . . . . . . . . . .  3 

n�:.���ng\��!��r
a
f.l'r����· N: t·:��::g.r: : : : : :  

�'isb hook, E. H .  Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�'Isblng apparatus. electric, 1. W. J. Llndbohm . .  . 
Flue for cbimney. or smoke lIue •• internal, T. P. 

Cordrey. . . . .  . . . .  . . . .  . . . .  . . . .  . • . .  . • . .  . .  . .  . . . .  . • . .  . . .  648.726 
Flying macbine. L. E. Roze .. . . . . . . . . . . . . .. . . . . . . . . . .  618,634 
For��¥;,:il:i.����' . .  ���. _�?���:'��� . ��.����� .. � 648.611 
B'orm. dres8. M. Sbaln. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.636 
Frame. See Drying and stretcblng frame. Em· 

broidery frame. 
Fuel compound. artillclal. I. Kaufman . . . . . . . . . . . . .  648.462 
Furnace. See Hot air furnace. 
Furnace linings, etc., composition of ma.tter for, 

R. Keck . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·. . . . . . . . . . . . . . . . .  648,756 
Fu.e block. G. C. Quelch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.710 
Gage. See Cbee.e cutting gage. Game board. H. L. Ha.kell .. . . . . . . . . . . . . . . . . . .  _ . . . .  f148, 
Game regl.ter. A. Scblief .. . . . . . . . . . . . . . . . . . . . . . . .  . . 
Game table. H. L. Haskell . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Garment olasp. E. J. Prindle . . . . . . . . . . . . . . . . . . . . . . . .  
3:�:�!:a'i��?���iyren�: ��e�n;;e8:. : : ·. ·. : : ". ·. : : ". ·. : :  
Gas generator. acetyleue. Stroud &; Pbelp . . . . . . . . .  648.812 
Has, manufacture of, J. A. Dubbs . . • . . . . . . . . . . . • . . .  fi48�658 
Gas. manufacturing. J. H. Green . . . . . . . . . . . . . . . . . . . 648,888 
a:�':;ra�g� 

Ffe� 8:�enerator. Thermo.electrlc 
generator. 

G1a •• article .haplnll( mold. J. J. Hou.er . . . . . . . . . . .  648.746 
G1a •• blowing machine, S. O. Rlchard.on, Jr. (re· 

i.sne) . . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.825 
Glass cuP. sectional. C. B. Rider . . . . . . . . . . . . 648,465. 648.436 
al::: ��!��n:,�r.r,aL"�.·R����:l'e�. �.�i

.t� : :  : : : :  : : :  �:� 
Goal po.t. E.  Manley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.612 Grain cleaner and .eparater. T. H. Cooper . . . . . . . .  618,465 
Grain register, W. S. Miller .. . . . . . . . . . . . . . . . . . . . . . . . . 648.771 
8�:��gg��:ec':w.o�
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Grinder, mower knIfe, H. Allen . . . . . . . . . . . . . . . . . . . . &8.648 
8���i�:. 

o
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648.
503 

nlg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.498. 618.499 
Gu.set. lIarment, 1. Sachs . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648.797 
H::::e

w
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r
w�·G: 'Bunkei-: : : : : : : :  �:� 

Hand ra�e. J. C. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.472 
Harrow. pulverizing, P. Horr . . . . . . . . . . . . . . . . . . . . . . . 648 
Harrow tootb and clamp therefor. W. M. Baker . .  
Harve.ter guide board • •  elf binding, W. Webber 
Harve.ter. potato. C. S. Nash . . . . . . . . . . . . . . . . . . . . . .  . 
Harvester. rice. J. W .  Pridmore . . . . . . . . . . . . . . . . . .  . .  
Hat pouncing machine. G. F. Larkin . . . . . . . . . . . . .  . .  
Hay pre.s. I. H. Garrett . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hay rake. revolving .ulky, A. R. Black . . . . . . . . . . . .  648.583_ 
Heddle for cro.s weaving. J. B. Patterson . . . . . . .  648.h73 
.Heel. boot or sboe, F. W. Coy . . . . . . . . . . . . . . . . . . . . . .  648,727 
1I�':,!f.�· 'W:�i�Ii. °Jio��

g
Tiig· iiooii. "Wiiiliietree 

618,ti66 
book. 

Horn .ubstltute and manufacturing same. W. H. 
Krug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.415 

IIg�::.'l.'i,t:,
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Horseshoe. cusbion. H. Paar . . . . . . . . . . . . . . . . . . . . . . .  618.879 
Hot air furnace. A. M. IIlley . . . . . . . . . . . . . . . . . . . . . . . . .  618.861 

Pc�%'::;��·· ':a:l:��i:lg��� k : : : · : : : : : : : : : : : : :  �:m 
Index. C. H. IWiYey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.476 
1��::�I�U�:���::::�t: f;: *.L�';,Vl�:.���: : : : :  .

. : : : :  �:� 
Indicator. See Speed Indicator. Station Indica-

ter. Telephone Indicater. c 
Inhaler

l 
T. N. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.374' 

��k�ek:Wae�����k�. A. Cbalmer •• . . . . • • • • . . . . 618.896 

Jar cover. J. W Everbart . . . . . . . . . . . . . . . . . . . . . . . . . . .  f48,556 
Joint. See Rail joint. Seat jOint. 
Knife board, E. Broom. . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  648.606 
f:��\
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Label holder, S. L. Whitehead . . . . . . . . . . . . . . . . . . . . . . 618.603 
Lamp, acetylene gas generating. E'. E. Bundy . . . .  648.600 
Lamp, carbureting. Calentlne &; Ludlow . . . . . . . . . .  648.682 
Lamp. eleotric arc, H. V. Jame . . . . . . . . . . . . . . . . . . . . .  618.62. 
Lamp. formaldehyde. S. Rauschenberg .. . . . . . . . . . .  618.790 
La

"1f. ��\.�.��:.��:. ?� . .  ��� . ��.C��.� • �I���
,
. �I.���: 648.516 

I,am,J> •• apparatus for electrically lighting, H. C. 
E arqubar.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.731 

La.t. E. J. PriQdle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.626 
tr.f��;, <;;:�:�fn! !"o\��iidju.ilibie:F:j:'Wi;,ii: .  �:� 
t���I�:':f::t�rpg�'i\,1!'!.'fI'f.;.�a�e ��l.;i��: 648,665 

Home . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.620 
Lock. See Elevator lOOk. Sasb lock. Seal lock. 
Lock. F. Wr.esin.kl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
tgg!"n���t

t
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Loom, W. S .  Thoma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Loom dobby. O. A. Haeniohen et a1 . . . . . . . . . . . . . . .  . 
Loom .bnttle. C. &; G. Brun . . . .  . .  . . . . . . . . . . . . . . . .  .. 
tgg:::s

ta
�:��

e
f��"t�r:in�· i�·:::�r ..... e8.d8 'Iii: 

A. Go... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.738 
t�g�:t���lt���WhKe�.�����: : : : : : : : : :�:�: �:� 
Mail catcber and deliverer. B. Chamberlain . . . . . . .  618.848 
�=.:-:e�I'!!'�.r��.:fe�. 
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648,:>19 

Collin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648.39'J 
�:�':,'.1�t����
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Meat.. etc.. device for draining salted. T. S. 
Kreider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,668 

Metal shaping die. J. G. McDowell . . . . . . . . . . . . . . . . . .  648.703 
�if'o
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Milk. treating. E. G. N. Saleniu . . . . . . . . . . . . . . . . . . . . .  648.�98 
Mill. See Sawmill. Windmill. 
�gl?L'!:.�W

b
l,��a�ft�i.r.��.�����.�·. ·. ·. : 

•
.
.
.
.
. : : : : :::: : : �:m 

Mower. lawn. J.  Stair . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  648,600 
Mu.lcal ln.trllment. autematlc. J. A. We.er . . . . . .  618,717 
Numbering machine. J. H. Reinhardt . . . . . . . . . . . . . .  648.43.� 
Numbermg macblne. F. Sanders . . . . . . . . . . . . . . . . . . . .  648.440 
Nut lock. W. E. Leed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648.502 
Nut lock. Stone &; Poulin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.639 
011 clea"er. rotary. T. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . 648,&'\2 
8�:r�:::�e���
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Ore separator and amalgamator, G. H. Cline . • • . • •  648,549 
Ore separater. centrifugal. H. de Ras.lolI' . . . . . . . . .  648,711 
Overlay. J. W. Blackford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

648
.381 

Ozone by electricity. apparatus for producing. J. 
Pa.:iJ::::,��

e
l: ·Herzog: : : : : : : : : . : : : · : : : : : : : : : : : : : ::: tt�: 

Packing box. adju.table. A. Herzog . . . . . . . . .  ; . . . . .  648,743 
Packing macbine. W. G. Murray . . . . . . . . . . . . . . . . . . . .  '102 
Packing, metallic. Garrett &< Rauber. . . . . . . . . . . . . . . ,400 
Packing. pi.ten rod. A. A. Trlpold . . . . . . . . . . . . . . . . .  .675 
Packmg. pi.ton rod. J. S. Ward . . . . . . . . . . . . . . . . . . .  . .  
Packing ring and forming It, O .  J .  Gllrlock . . . . . . . .  
Packing ve •• el. E'. W .  Patterson . . . . . . . . . . . . . . . . .  . .  
Pail holder. milk. W .  H .  Taylor . . . . . . . . . . . . . . . . . . . . .  648.469 
�:�i. �:lA���. °far;>.����� ���;' . . . . . . . . . . . • • . . . .  648.456 
�:C:� �����. 'l?Mg:n�����:.�: .�: .�?,���.::. : .::: �:m Pap

I'i� c��t��f. .��. �?I�I.��. �������.� •. � .. �:. � .�: 
�:C: :rr��:�n��te�I�'::'.�: .�: .�i.I���: : 
�:C:�

, ::r .. ::i���I.·\'f:!��. �:.�: .���������� : : : : : : 
Pen extractor, J. D. Barrie . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pen, fountain, C. W. Boman . . . . . . . . • • . . . . . . . . . . . • • .  
Pen holder. A. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Pencil. E. M. Bentley.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . 
Pencils, etc., sharpening device for. G. B� EaJ[er .. 648 
��a':.':,w,.��fr������ .���?���.��: �'. �'. �:.���: �b8 
�lflb�

e
.t�a,:gg13:�:lM��:::: : : : : : : : : : : : :  ::::� Pipe. See Bubble Pi!':r. ' Pipe wrench;K. Mao . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648,'l'88 

Pipe wrench, H. Parm 88 . . . . . . . . . . . . . . . . . . . . . . . . . . . 84IM'08 PI.ton rod and Dlaton connection, M. S. Hapler . . . 648,776 Planter. J. W. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.579 Planter, S. T. McKnight. . . . . . . .  . . . . . . . . . . . . . . . . .. 648.876 Planter.coverlng attaclunent. corn. J. �'. Hedrick 648.616 

Printing machine cylinder contrOlling mechan. 
Ism, T. M. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,424. 

prl
���ts ��?���.·Nr�g-Ol:����t�.� . ��� . ������ 648.596 

Printing macblne •• cylinder controlling mechan· 
I.m for mnltirevolutlon bed and cylinder. T. 

prl��o���s.: roi8i-Y:j:·L:Fi ... m::::::::::::::::: : :  �Ulii Pnw�\�����. �����. ����:::::' .���������' . .  �:.�: 648.423 
��gt':mt�'ii g·e�i!r�!�es.ei:M: ·B.·aiinier:: :::: �:� 
Pulverizing macblne. G. S. Emerick . . . . . . . . . . . . . . . .  618,488 
���g�i��?'G":����·.�·.�·.�����: : : : : : : : : : : : : : : :·.: �:� 
Pyroteohnlc signal. H. M. Warner . . . . . . . . . . . . . . . . . .  648.817 
Rail. expan.lon, J. J. Murphy . . . . . . . . . . . . . . . . . . . . . . .  618.465 
Rail joint. O. F. Cantwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.608 
Railway cros.ing. R. Price· William .. . . . . . . . . . . . . . .. 618.8llI 
Railway danger .ignal. pyrotecb.nic. F. Dutcher . .  648,654 
Railway rail end grinder. �'. O. Ortengren . . . . . . . .  648,571 
Railway signal. S. C. Prenti .. . . . . . . . . . . . . . . . . . . . . . . .. 648.�32 
I:n::� ::i�g�; �e

t��';,�·. �. 'tr��. C. T uiiderwood ��:��A 
Railway trains. means for automatically stop· 
Rat"��

g
s.!!

.
::a�i��'k'!: . . iiiiy .r8.ke: " . . . . . . . . . . . . . . 648 622 

Range IInder. C. J. Beauval . . . . . . . . . . . . . . . . . . . . . . . . . . 648.377 
Ratcbet wrencb. J. B. Patter.on . . . . . . . . . . . . . . . . . . . .  648.572 
Razor .trop .upport. W. A. Murray . . . . . . . . . . . . . . . . 648,627 
Reaping and bindilJll machines, rotary compres-

sor for. C. H. We.ton. . . . . . . . . . . . . . . . . . . . . . . . .  . . 648.819 
Reclining and swinging chair, Haggard & Mar-

cusson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648,740 
�:��i::�:��' o�'';;o1i�t�oom: '8: Northey: : ' : : : :  : :: �:� 
Regi.ter. See Cash register. Game regl.ter. 

GraIn re.rister. 
Regi.ter stand. hotel. C. P. Cline . . . . . . . . . . . . . . . . . . . .  618.906 
ltej!ulator. See Damper pre •• ure re",nlator. 
Re.��:��u�g�:f."6�t�riIa�t::����. �������.��' . • • . . . . .  648,491 
Ring. See Packing ring. . 
Riveting macblne feedlnll mechani.m. G. L. 

Reenstierna. . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  648,883 
Rubber sealinJr rinlls for jars, etc., machine for 

cutting. J. E. �·brapl.' • .fr . . . . . . . . . . . . . . . . . . . . . . 648.602 
Rule and blotter. combmed thumb, P. R. Hazel· 

tine . . . . .  . .  . .  . .  . . .  . .  . . .  . .  . . .. . . . . . . . . . . . . . . . . . . . . . . . . 618,409 
Rnle. exten.lble mea.urlnll. W. B. Taylor . . . . . . . . .  &18.;;76 
�:�gll:,e:k.P6����::Jin�: .��I.�: : : : : : : : : : :

.
: : : : : : : : : : : :  �:� 

Sa.b. window. C. O. Wbeeler . . . . . . . . . . . . . . . . . . .. . . . .  648.616 
Saw attacbment. hand. J. G. Lyons . . . . . . . . . . . . . . . .  618.511 
�:::J'I?'J: :a������.�: : : : : : : : : : : : : : : : : : : : : : : : : : : : ::. �:Wi 
Sawmill .team .et works. R. F. Barker . . . . . . . . . . . . . 648.6111 
Saw setting and feeding device. S. Haltom . . . . . .  . .  
Scale. price. C. �'. Christopher . . . . . . . . . . . . . . . . . . . .  . . 
����;�!;. ,F E.'t�3����' .
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8eal lock. L. A. Bnerr . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  
Seat jOint, Ely &; Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Separator. See Egg .eparator. Liquid separator. 

Ore separator. 
Sewinll( and cutting macbme. buttenhole. J. T. 

Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648 
�::m� ::::g�:�:: �����h�i:j, rrl�'i\ogi.ii: : : : : : : : :  
Sewing macbine rulller. H. Ellis . . . . . . . . . . . . . . . . .  . .  
Sewing macbine. sboe. J .  H .  Rlcbard.on . • • • • • • • • •  
Sewing macbine Shuttle bobbin, J .  Conroy . . . . . .  . . 
Sbade bolder. window. C. A. Benke . . . . . . . . . . . . . .  . .  
�g:1: :r.".1�

e
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Sbaft support. veblcle. E. Jarrell . . . . . . . . . . . . . . . . . . 
Sbear. for .bape Iron, C. E. Macbeth . . . . . . . . . . . . . .  . 
�g�!:h�id��.Y6�A'. ·  LlOYd::::::::::::::::::::::::::::: 
Signal. See Pyrotecbnlc .ignal. ltallway signal. 

Railway danger Signal. 
Signal •• reminder attacbment for semaphore, C. 

D. Stovall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,811 
Silloon from silicious materia1s,� abstracting, 
Size

R
m�kfn�a

�
r
:!r��.;.: ·X.·siepiiaii::::::::::::::::. �:= 

Skllte. roller. 8. W. Everett . . . . . . . . . . . . . . . . . . . . . . . . .. 648,398 
Skirt .tick. A. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.714 

:::�[��in�u!·. ��i¥;,r:·w:·s:·ii�i;,;,:::::.: :  �� 
Indicator. A. L. Parcelle . . . . . . . . . . . . . . . . . . . . . .  648.705 
g�x':I��

r
w�·J1e.t.;r:����: : : : : : : : : : : : : : : : : : : : : :  :l1t� 

ing or dilJu.lng lIulds and moistening air In 
work.ho .... or otber places and for like pur. 
poses. apparatus for. M. M. Jaenmgen . . . . . . . . .  618,411 

Sprinkler car. J. B. Kenison . . . . . . . . . . . . . . . . . . . . . . . .  648,414 
Stacker. straw. A. J ean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.412 
t;t&j[e scenery braces, foot iron for, J. ,.G. Boss .. 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.531 
�t:�fo'iN:rJl��t�t;,af����,

. � . �: . . ���·. : : : : : : : : ::::: �::J¥ 
Stencil plate •• apparatus for cutting pattern, H. 

Ra)'nal. . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  .791 
StOker for straw burning furnaoes. H. R. Nelson. 
Stelli. cam�. G. W. Fair . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  
��g����i.s ::a����ll��;���ellhammer . . . . . . . . . . .. 648.441 
Straigbtening and drilling macbine. J.  R. Neil.on 648.776 
Straigbt jacket. J. M. Hooper . . . . . . . . . . . . . . . . . . . . . . .  648.6:11 
Straw blower and spout. combined. O. A. Mickel. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648,514 
Stretcber. H. W. Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 648,453 
Stud or butten. N. B. Hale . . .  , . . . . . . . . . . . . . . . . . . . . . . . 648.667 
Sun dial. W. MilIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648.770 
Surlleon.' u.e. electrioal apparatus for. H. Schles-

mger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 618,673 
Surveying in.trument. J. A. Bird.fteld . . . . . . • . • • • • •  616.360 
�:I��

ln
fe�os

::i!:;t��
r
t:w·iicti: 

. .  
EleCiric 

. .  clrCuii 648.697 
.wltcb. Railway switch. 

Swltcb Irod. F. B. Bradley ... . . . . . . . . . . . . . . . . . . . . . . . . . .  648.6ill 
Swttches in electric tramways, meaDs for operat. 

in". A. G. Sbarrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.636 
Table. See Game table. 
Tag maklnll( macblne, G. L. Reen.tierna . . . . . . . . . . . 648.7!J3 
'l'elepbone Indicator. C. F. Black . . . . . . . . . . . . . . . . . . . . 648,896 
Telephone line connection counter. C. E. Scrib· 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tUB,533 
Telepbone su bstations. service meter appara-

tus aDd circuit- for. H. E. Sbreeve . . . . . . . . . . . . . .  648.805 
Telepboce switchboards. latch drop device for. 

Yaxley &; Cadden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648.617 
Thermo electriC generator, J. W. HarrisoD . . . . . . . .  6£8.492 
:r.�m g::�Cll��: �n�;��:Wg:.r

��w: Lester: : : : : : :  ::: �:Zll% 
'l'bimble attacbment. A. E. Brown . . . . . . . . . . . . . . . .  618.842 
1'hresher .creen. J. H. J en.en . . . . . . . . . . . . . . . . . . . . . .  648.586 
Thresblo", macbine .tacklng attachment. F. 
Tie����efi8.i;'

· 
ii;':

' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6It'.741 
Tile ceiling, waUl etc. . T. Horn . . . . . . . . . . . . . . . . . . . .  . 
Tilting bin. Babb &; Botts . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�:�: �y�:.y��eJ: rl�ln�: .�:. ������'. : : 

.: ...•. ':.: .::.::: '. : 
Tire. rubber. i. Poffenberger . . . . . . . . . . . . . . . . . . . . . . . . 
Tire tli/htener. P. Uto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tire tube inserter. pneumatic. L. Baebler. . . . . . . . .  .479 '1'lre. veblcle. F. A. Seiberl ing . . . . . . . . .  : . . . . . . . . . . . .  618.835 
Tire. vehicle. J. G. Sorup . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648.537 
'l'ires, means for infia.ting pneumatic, G. W. 
TOb�;;r{e.;f'tiookin 

• 
maciiine: c: �,: ·Mat.ciike:: :  �:� 

Toluene SUlfOChlortS. making. J. Koet.ohet . . . . . .  648.568 
T

or
8���. �

t
.����� . ��.�������: . ��".���.��. ���'. � 648.878 

Toy. J. O. Hebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.459 
Toy Inln and target. combination. J. H. Werner . .  648.716 
Track laying machine. E. J. Brennan . . . . . . . . . . . . . .  618,482 
Track sander. locomotive. C. A. Pratte . . . . . . . . . . . .  618,709 
��::;� :�'!���::It:h:el�h�:ft�:�f�:�8: ·:if.·X: 

6
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Faucher . . . . . . . . . . . . . . . .  , . . . . . . . . ... . . . . . . . . . . . . . . . .  648,685 
���'ll:.':'C.JiI�Br���m:: : : : : : : : : : ·: : : : : : : : : : : : : : : : :  �:= 
����. 'E:r

l.
C
B�de�'le�mer::::::::::::::::::::::::::.: �:m 

Tube clamp. A. I.  Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.461 
TU�"e�Xl��g:�e:'��i

.�:. ���. �.������ ����,. �:.�: 648.765 
'1'ug book. P. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648.429 
Type .ettlng apparatus. Johnson &; I.ow . . . . . . . . . . . 648.750 
�i.l':r:I���gp;::,����S�e�.:.�·. �: ���'.':::: �m Valve for lIuid pres.nre apparatu •• J. Krone . . . . . .  618.696 Valve lIear. eaglne. A. Wetzel . . . . . . . . . . . . . . . . . . . . . .. 648.820 Valve mechanlsm, G. Almont . . . . . . . . . . . . . . . . . . . . . . .  648.370 
;:gga��r�i/�=�:nailitit�?rlt�hiiJip: 648,

669 
ve�ro'tee�:.!ie ·Neiiiriit.iiii&·H&rimaii:::::::::::::: =:� Vehicle wheeY. N. Coleman . . . . . . . . . . . . . . . . . . . . . . . . , .  648.891 Vehicle wheel. G. K. DavOI . . . . . . . . . . . . . . . . . . . . . . . ... 648,395 

(Contin1.l;6d on page 801.) 
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WOOD or METAL 
Workers 

Without Steam Power should 
use our Foot and Hand Power 
ldachinery. Send for Catalogues 

A-Woad.working Machinery, 
B-Lathes, etc, 

SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. V 

Foot nd Powe aut" TU l")'et I.athe� Plan­a r er'!o Sbapers, and Drill !'resses. 
SHEPARD LA'l'HE CO., 133 W. 2d St., Cincinnati. O. 

B A R N E S' -

UPRIGHT DRi llS 
'"'!omplete line. ranging from Light Fric­

tion Disk Drill to 42" Back Geared Self­
�'eed. ar Send fO'l' Ne.u CataloQ"e. 

W. F. & J O H N  BAR N E S  CO. 
ROCKFORD. ILL. 

The most useful article ever invented 
tor the purpose. lndispensabla to Law­
yel's. Editors, Student.s, Bankers, Insur­
ance Companies and business men gen· 
erally. Book marker and paper cUp. 
Does not mutilate the paper. Call .be 
�.�
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and notion dealers. or by mail on receipt 
of price. Sample card, by maU, free. Man. 
�1�

t
���� Wox'i�I�Vll!��:�I<1�'iey' 

ARMSTRONG'S No. 0 T H R EA D I N G  MACHI N E  
Can b e  attacbed t o  bench o r  post. 
Deshmed for tbreading- the 
b�a�I��!lS�

i
b�Tts�

f
��Pt�o �g�ed

o
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one for pipe l1! to 1 incb ; tbe 
?�gl':st��� Pi

{';�e�M ;ge 
2 ����r:r 

Armstronl' adjustable dies. Otb­
er attractive features. Send for 
Ki&!�

u
t)��: l�h�e�f:�IS�fr��l, 

New York. Bridgeport. Conn. 

The Forbes Patent Die 
Stocks for Hand or  Powe 
It can be used as a power .machine 
in the shop or taken from tbe base 
and carried out as a band machine 
ar- Send for Descriptive Catalog"e. 

C U R T IS & C U RT I S ,  No. 7S H. or P. Machine 
6 Garden St . ,  Bridgeport. Co nn.  Range 2l1!_to 4" R. H. 

" Less Oare-Less Wear " 
but more effective than any other 
small engine used Is tbe 
CASE STEAM ENGINE. 
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and especia.Hy suited for Dynamo 
.. drivinJl either beJted 01' connected 

direct. Booklet describinq it sent free 

N E W  BRITA I N  MACH I N E  CO., 
NEW BRITAIN, CONN., U. S. A. 

F. M. P1ERCE KNGiNEERING CO., 26 Cortlandt St., N. Y., Agents. 

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub-PI·esses amI 
Tools to m·del'. 

ar Send for C;,·wlars. 

BLAKE & JOHNSON, 
P .  o. Box 7. WATERBURY,  CONN. 

THE OBER LATHES 
For 'rul'nlng Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au­
ger, lfile, Knife altd Chisel Han­
dles, Whiffletl'ees, Yokes, Spokes, 
Porch SpindJes, Stair Balusters, 
Table and Chair Legs and otber 
Irregular work. 

Patented. ar Send for Circ"la,' A. 
The Ober Mfg. Co .• 1 0  Bell SI . ,  Chagrin Falls, 0., U.S.A. 

THE COBURN PATENT TROLLEY TRACK 

HOUSE DOOR 
HARGERS� 

'l'be Orst made witb adjustable track. 
The track can be put up in 30 minutes. 

ar Send for Book. 

The Coburn Trolley Track Mfg. Co . •  

If You Want the Best Lathe 

CHUCKS 

J C itutific �tutti,au. 30 1 

Vehicle wheel, self pumping pneumatic. 'V. 
Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.4Q8 

Velocipede. railway. J. Donovan . . . . . . . . . . . . . . . . . . . .  64S,7?!! 
Velocipede. water. L. Day . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.855 
Vending machine COtD operated, 'V. F. Bagley . . .  648,893 
Vessel protector. 'L. F. Longmore . . . . . . . . . . . . . . . . . .  648.419 
Volt-age regula.tor, W. H. Chapman . . .  _ . . . . . . . . . . . .  648,388 
Wagon, 'I" B. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.821) 
���g� f:�:.
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Wagon, road making, J. A. Carruthers . . . . . . . . . . . . .  648.483 
Wagon running gear, J. N. Clouse . . . . . . . . . . . . . . . . . .  648,653 
Warping and beaming machine, Keyworth & 
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Water purifier, C. A. Scadding . . . . . . . . . . . . . . . . . .  " . .  &tts,799 
Water supply apparatus for buildings. '1\ Cant-

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.847 
Weaner. calf. C. L. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.oo1 
� :r:h��:
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Weighing machine, automatic . grain, A. & J. H. 
McLeod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64S,S77 
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Wheel. See Resilient wbeel. Vebicle wbeel. 
Wbeel. Olund & Caesar . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.421; 
Wb"els. making. G. W. �'rench . . . . . . . . . . . . . . . . . . . . .  648.610 
Wbiffletree attacbmellt, R. Klatt . . . . . . . . . . . . . . . . . . .  64S,75, 
Whiffletree book and clip, Scbindel & Collins . . . . .  64S,5il2 
Wick. J. B. I. Julbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.413 
Wind instrument mouthpiece, F. Munch . . . . . . . . . .  648.773 
WlIldmilf. O. F. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.442 
Wire drawing machine. L. Bouet . . . . . . . . . . . . . . . . . . .  648.384 
Wire stretcher. I. M. Warner . . . . . . . . . . . . . . . . . . . . . . . . 648.542 
Wires. apparatus for supporting ovel'ground, C. 

J. Kronenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.501 
Wrench. See Pipe wrencb. Ratchet wrencb. . 
Wrencb. A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.769 
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Yarn. apparatus for the quant.itative determina-
tion of moisturc in. W. D. Hartshorne . . . . . . . . .  648 868 

Yeast. making nutritive extracts from. R. Ruck-
fortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64S.468 

Yoke attacbment. neck. 1. L. Baker . . . . . . . . . . . . .  648.373 
Zinc chlorid, making anhydrous, O. J. Steinhart 

et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.809 

DESIGNS. 
Accoutrement case. D. M. Moore . . . . . . . . . . . . . . . . . . . .  32.614 
�:���: :'c�·lf.
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Dental crown driver, C. S. Bradley . . . . . . . . . . . . . . . . . . 32,017 
Display rack. J. H. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3"2.628 
Doors. plate for attac�ment to. L. H. Wales . . . . . . . 32.621 
Game board, P. J. Neitze1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,632 
Hair frame. E. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.680 
Jar cap or cover, preserve. R. A. Gilchrist . . . . . . . . . . 32.610 
Knob face or cap. L. II. Wales . . . . . . . . . . . . . . . . . . . . . . .  32.620 
MUSical instrument body, E. A. 'rapIey . . . . . . . . . . . .  3;!,613 
Padlock, L. H. Wales . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  �2.619 
Paper box. P. B. Myers . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  32.611 
Puzzle board. R. M. Hatcb . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32,681 
Sasb holder. S. D. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.622 
Sbade runner. window. Z. T. Heal. . . . . . . . . . . . .  32.623. 32.624 
Spoon. E. A. Mutb . . . . . . . .. .-: . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.6OU 
'l'able leg brace piece, J. Gilson . . . . . . . . . . . . . . . . . . . . . .  32,625 
'l'allk. D. D. Buick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' B2.626 
'relephone instrument case. 'Iv. D. Gharky . . . . . . . . . 32.615 
'.relepbone switcb box. W. D. Gbarky . . . . . . . . . . . . . . .  02.616 
'rile. W. C. Morrison . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  32,612 
Vebicle body and toP. F. C. Morton . . . . . . . . . . . . . . ... 32.627 

TRADE MARKS. 
Adhesive patch or wafer, I. H. Barber . . . . . . . . . . . . . . 34.600 
Bats or battin�, certain named, "Yalker & WlHiams 

Manufacturing UOffip.any . . . . . . . . . . . . . . . . . . . . . . .. 3(.571 
���t\�:�,
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Cbains. R. F. Simmons & Company . . . . . . . . . . . . . . . . .  34.608 
CigaJ's, Hannan Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,589 
Cigars and rolls of tobacco, Lilienfeld Brotbers & 

Companv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 34,590 
ClothiuJl. juvenile. D. Hyams . . . . . . . . . . . . .  . . . . . . . . .  &1,583 
Cutlery and edge tools, certain named, H. Boker 
DrY

&
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Groceries, certain named, H. G. Tombler Grocery 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;>1.58"1 

Hats and bonnets, J. C. Regas . . . . . . . . . . . . . . . . . . . . . . . . 34,564 
llorsesboes and pads. M. Hallanan . . . . . . . . . . . . . . . .. 34.610 
t����:.
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Leatber. artiOcial . .. N. L." Syndicate . . . . . . . . . . . . . . . 3:&,569 
Linen crash toweling, Stevens Linen Works.34,572 

to 34,582 
!linoleum and floor cloth • .  , N. L." Syndicate . . . . . .  34.568 
Matches, American Match Company . . . . . . . . . . . . . . .. 341584-
MediCine for certain named diseases, proprietary, 

W. W. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.5Uti 
Metals, alloys. and jonrnal bearings. antifrictioll, 
Minr:;�
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Erncoin ' rjiilia ' 'Water 34,
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oliv���R:rJ. ·MurdOcb· &: ·C;';·;;P;iliY . ·. ': ' . .. ..... ........ ... ... :: t;� 
Olives. pitted und stuffed, Reid. Murdoch & Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.586 
Pigments. dry or in oil, F. O. Pierce Company . . . . .. 34,602 
Plasters for certain named diseases. H. Purdy . . . .  34.599 
Remedies for certain named disease8, H. M. Cash. 34,591 
Remedies for certain named diseases, New York 

and London Drug Company . . . . . . . . . . . . . . . . . . . . . .  34.5Y5 
Remedy for the nerves, B. H. Bacon . . . . . . . . . . . . . . .  a4.598 
Tbill couplings. C. C. Bradley & Sou . .  : . . . . . . . . . . . . . iW.1i07 
'robacco, plug chewin�, S. B'. Haserot . . . . . . . . . . . . . . .  34.591 
Tobacco pouches, Cosmic Utility Company . . . . . . . . . 3",565 
'robacco. snuff'. cigars and ci�arettes. and coffee 

and tea: smoking, D. O. J. Va .. Nelle . . . . . . . . . . . .  34.592 
Toilet articles. certain named. Quinn & Company. 34..5!-)'1 
Toilet cream. J. M. Grosvenor & Company . . . . . . . . .  34,593 
'1'ools and instruments of precision, certain named 

mechanical, L. S. Starrett Company . . . . . . . . . . . . .  34,604 
Varnish, Imperial Stain, Paint and l1-'iller Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,601 
Velocipede crank axles, W. H. Fauber . . . . . . . . . . . . . .  34,009 
Wrappers for packages of grOceries, paper, H. Pen-

nington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,568 

LABELS . 
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'; Edison Records," for phonograph .records, Na-
•• G�i��al

orb£ili?fe
ru&�l��I�nt��ts· ·ti;{d· 'the" ;i'bre'e 7,503 

Bears." for a g-ame. McLoug-hliu Brothers . . . . . . . 7,5(}.1 
.. H

!��:kf.�l:c.fr��i�
e 
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d
Sb��6�:h�I"� . .  ���'�' . .  �?� 7.5Hi 

.. Home Base Ball Game." for a game, McLougblin 
Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.507 II Knight's Rheumatic Cure." for n. medicine. 
Knight Medical Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7,512 

" IAsterJated Tooth Powder." for a tooth powder, 
�'. B. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,509 

" Listerlate Tooth Powder," for tooth powder, If. 
B. Horton . . . . .  ' . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7.510 

,. Little Red Ridiug Hood Game." for a game. Mc-
l .. uughlin Brotliers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7l)08 

.. Mayor's Walnut Oil Hair Color Restorer," for 
hair coloreI' :llld resLOrer. H. A. Mayor . . . . . . . . .  _. 7,511 

.. Robinson '1'ablet Laundry Blue." for laundry 
blue, Robinson Mallufacturing Company . . . . . . . .  7.520 

" Royal Peanutene," for a nut food, G. G. Plerie. 
Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.517 .. Swaim's Kola Champagne," for n. beverage, C. 11"". F. Battancbon . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 7.515 " rl'he (�ame of Jack the Giant Killer," for a game, McLougblin Brotbers . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . .  7.506 I I  Tbe ' Van Allen ' Cigar." for cigars. S. R. Kepuer 7,514 

• United States Postag-e Stamp BOOk," for stamp books. A. L. Brinckle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.5OJ .. Zodiac,"'for cigars, G. E. Dobell . . . . . . . . . . . . . . . . . . . .  7,513 

PRINTS. 

Behind the Elgin Watch 
Stands the Elgin Factory 
with its guarantee. E v e ry movement is 

tested, t imed and proven before leavmg 
the factory. The 

Full Ruby Jeweled Elgin 
is the world's standard of time-measuring 

mechanism. 
Free booklet-"The Ways of a Watch" on request. 

Queen Transits and Levels 
H igh G rade I nstruments with the Latest I m p rovements. 
160 page En- 240 page Math­
g ine e r i n g  I THE QUEEN I ematical Cata-
Catalogue on l o g  u e on ap· 
application. plication. 
E N G I N EERS' A N D  D RAFTS M E N ' S  S U PPLIES. 

Q U EEN & 00 OPtical and Scientific 
I, Illstl'ull1ent ,"Vol'ks, 

59 Fifth Ave .• New York. 1 0 1 0  Chestnut St. ,  Phila. 

SIDE PLEATING MACHINE 
that can be set to any desired lengtb and 
size of pleat, and . 

PLEATS ALL K I N DS OF GOODS. 
We manufacture aJso l.illkillg and 

fluting lnacbines and all kinds of 
Ladies' dress making luacbiup.l·Y. 

NEW CHAMPION PRESS CO.,  
1 7 3 Grand St . ,  New York.  
Makers of Hanel Printing l»l'esses 

and speCial machinery of any kind. 

Blue Print, Black Print, and 
Brown Print Papers, 

Print Frames & other appliances for sua-printing. 

KEUFFEL &: ESSER CO. , 
1 27 Fulton Street, New Ym·k. 

111 Madlsion St., Cbicago. 708 Locust St .. St. Louis. 

GASOLIN E  M OTORS FOR 
A UTOll10BILES, 

llIARINE, 
BICYCLES, 

AND PORTABLE USES. 

From 1 to 

per Horse· 

Simplest in construction and easiest 
to operate. 

ECKHARD GASOLI N E  MOTOR C O .  
BRIGHTON, N. Y .  

THE IllIPltOVED 

MAR I N E  E N G I N E  
We are the oldest builders and 
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ever power iq required. 
Either stationary or ma­
rine. r\o fire, no beat, no 
smoke. No licensed engin· 
eer required. Se;rtd !01" cat. 

SI NTZ GAS E N G I N E  CO..  Grand Rapids, Mich.,  U.S.A. 

The " Wolverine " Three 
Cylinder Gasol ine Ma­
rine Engine.  
'fhe only reversing anrl self­
starting

' 
gasoline engine on 

the Ill:\rket. Lightest engine 
for the power huilt. Practi­
cally no vibration. Absolute­
ly sai... Single, double and 
triple marine and stationary 
motors from I}( to 30 H. P. WO L V E R I N E -1' MOTOR WORKS, 
Grand Rapids, M ich.  

Presses, 
f .. om 9 to 25 inches. 

Power Hack Saws, 
Furniture and Be� Spring Machi nery. 

Special Macbinery Built to Order . 
Write for Catalogue. 

HOEFER MFG. CO.,  
Liberty St., Freeport, I I I . ,  U .  S.  A.  

• ••••••••••••••••••••••••••• • S C  R I B  E R Points nicely tempered . •  • • Knurled sleeve nickeled . • • Lengtb • • • . 'i;;�' ip_-" with • • V I short point. 9 . 
• 

. in.; wit" lonl' . 
., Price 450. &-��-: pOint, 12 in. • • w" Oataloqu,e of .FIne Tools free. • • TH E  STARR ETT co. Ath I MASS • • . L. S. RO% 13. O . U . S . A  . • � .......................... . 

Elgin, III. 

Important Scientific 
Publ ications. 

M ining Engineers' Report Book and 
D i rectors' and S harehOlders' Guide 
to M i n ing Reports. 
By EDWTN R. FIET.D. Member of tb" In.tltutlon of 
Mining and Metallurgy, London, etc., etc. J.Jimp 
leatber, pocketbook form. $1 .50. 

A Text-Book of Ore and Stone M i n ing 
For the use of Mine Owners. 'Mine ManaJlers, Pros­
pectors, and all intere�ted in Ore and Stone Mining, 
By C. LE NEVE FOSTElt. B.A., D.Sc .• F.R.S. '['bird 
edition. With frontispiece and 716 illustrations. 
Large Svo. Clotb. $1 0.00, net. 

The Metal lurgy of Lead and Si lver. 
By HENRY F. C:OLI.INS. Part 1.-T.ead. Being one 
of a Series of 'rreatises on Metallurgy written by 
Associates of tbe Royal School of Mines. Edited by 
SIR W .C. ROBEltTS-AuSTEN. K.C. B.. D.C.L .. F.R.S. 
Large 8vo. Clotb. Witb numerous iIIust·s. $5.lit 

Dairy Ohem istry. 
A Practical Hand-BOOk for 'Dairy Cbemists and oth · 
ers baving controi of Dairies. By RENRY DROOP 
RICH>lOND. F.l.C .. Analyst to tbe Aylesbury Dairy 
Company. Limited. Svo. Cloth. Wltb numerous 
tables and 22 illustrations. $4.50. 

lubrication and Lubricants. 
A. Treatise on the Theory and Practice of Lubrica­
tion, and on the Nature, Properties, and '1'esting of 
Lubricants. By LEONARD ARCHBUTT .. F.l.C., F.C.S. 
and R. MOUNTiwRD DEELEY, M.I.Mecb.E., F.G.S. 
Large Svo. $5.50, net. 

The Ohemical Analysis of Iron. 
A complete account of  all the Best Known Methods 
for the Analysis Of Iron, Steel, Pig·lrun, Iron Ore, 
Limestone, Slall, Clay, Sand, Coal. Coke, and Furnace 
and Producer Gases. By ANDREW ALEXANDER 
BLA IR. '['bird Edition. lIIustrated. Octavo. Half 
Morocco. $4.00. 

Oonversation on Mines, 
Between a Father and Son ; to wbich are added 
Questions and Answers to assist candidates to ob­
tain Certificates for the 'Management of ColJieries ; 
a Lecture on the A tmosphere, its Changes and Ex­
plosive Gases, rl'ubles of Calculations, Rules of Meas­
urements, etc., etc. By W 1LLIAl\I HOPTON, M.E. 
Nintb Edition. IlIu.trated. 12mo. Clotb. $1.25. 

Sold bl/ all Booksellers. Sent postpaid. 

J. B. LIPPINCOTT COMPANY, 
Publ ishers, 

P H I LA D E L P H I A. 

USing Natural Gas, 
( 'oal Gas. Producer 
Gas. and GaSOline di­
rect from the tank. 1 to 40 H. P., actual. 1��§§����� The S. Pl'ingf!ehl ,.g"Jll�1 Gas Ellg1l1e Co. I 
21 W. Wasbington St .. 

Springfield, O. """ ___ ",--

U SE GRINDSTONES P 
[f so we can suppiy you. All sizes 
1llOlill t c d  and 1I 1 1U101l Il f.cd, always 
kept in st,ock. R9member, we make u 
specialtyof selecting- stones for all spe • 
eraJ purposes. ar Ask f01' catalogue. 

The CLEVELAND STONE CO. 
2d Floor, Wilsh i re. C l eveland, O. 

The OIds Gasoline E ngine 

�
s
c�I:��?�1 

w
p��ver. 

compl icatiolls. 1 to 
W h. p. stationary. 
Small sizes �eJf Con­
tained. 41 ..... 8. nnel 15 
h. p Mounted en­
gines, 2to �O h.p. ma­
rine. Send for com­
plete catalogue. 
Olds Motor Works, 
Box 418. DetrOit. Mich. 

WE L L DRILLING 
Machines 

. .  Celluloid Starch'" for starcb. WQIf & Company . . . .  22 a  Illagic Lanterns, Slides, Films, a n d  llloving 
. Picture lUachilles. Writeforonr Ba.rgain List No. 1. 

Over 70 Sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rOCk. Mounted 
on wheels or on sills. �rith engines or horse powers . 
Strong, simple and durable:- Any mechanic can 
operate tbem easily. Send for catalog . .  

A prinrp.d (�opy of the specification and drawing ot 
any patent in the fore�oin1l' Hst, or any patent in print 
issued SlDce 1St». will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates win be given where 
a. Jarllo number of copies are deSired at one time. 

Canndian patents may now be obtamed by the in· I ventors for any of tbe Inventions named In the fore­
going list. provided they are simple. at a cost of 14.5 each. I If compJica-:'ed tbe cost will be a little more. For fuH 
instructions address Munn & Co'1 361 Broadway. New 
,Yori<. Otber foreilln patents may also be obtained. 

WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 'VILLIAlllS BROS., Ithaca, N. Y. 
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YOU can prepare yourself for a better position without neglecting your pl'es('Jlt work. Our students advance in salnl'Y and position 
while !tudlling. More than 15U,IJOU students ftnd graduates have taken tecbnical courses by maiL No need to leave bome or sacrifice present sal-ary. Our own copyrighted texts are furnished free. Your sG.�cess is guaranteed. 
Others liaye Raised Themselyes. 
Devote part oi)'�ur le�sure time to the study ot 
Mechani(·ol or �rch_lt,c(·tllrol Hruughtlng, "':Iec­
trlcal,McchunlcnJ. Steom or (;1 ,'1 1  t';ugillcerlng; 
Arehltecture, Sur,'cyitlg, l\l l n ltl�, Chcmlstry, 
Bookkeeplnst nud Steno&trill.hy BY MAIL. Established 18�H. Capital $1 .500,000. Wril.e a.ud tell us what profession you wish to euter. 

The Intcrnatlo,lul Corrcf!&pondcllcc Schoob, 
Box 94� Sernnton, 1>0.. 

T H E  B U F F A L O  C A  

T
HIS cut shows our four cylinder, � h O l' s e  power. non-vibrating. 

��6;!i�& sr:��500arrfv:;fi1�r;:� 
���g�e�� h';:;eb J;i,�ns��l�� to be the most practical power in the market, occupying a space of US x 20 inches. manu­factured upright or horizon-
tl�jldv;:��t ol�� foO�%� ho�: power. For vebicles, boats and JilZht stationary work, we can prove superiority. 

lIT Send fa)' Circular, 
BUFFALO OASOLENE 

No. 7 Bradley Street. Buffalo, N .' Y .  

11 n�w Button 
T H E  BEST T H I N G  YET ! 

Is simple and durable, and can be put on and taken off at will. Notbinl!" like It in tbe world. Try a set and be convinced. If your dealer does not keep tbem send 250. to us for sam ple doz. 
'l'IJE L. & 11. SU» ]:tT ... Y CO., 

85 Commerclnl A" CIIIIC, 
JUtl�luultton, �. Y. 

The :Fifield Automatic 
Drilling Attachment 

c!..<:,,,;c�e ��a�g�rg�eh.!'i:le"��81����l ofR�ri'� on bardened steel hails, Self-feeding. No mecbanln can all'ord to be withont tbis tool. Send for circular and prices. 
A. L. SMITH & CO . ,  

1 306 ARCH STREET, P H I LADELPHIA, PA. 

It Is impossible to find so much practical utility In 80 little space as is possessed by our 
Combination Bookkeeper's Rule and Blotter. The blotter attachment can be instantJy renewed wben necessary. Rule has fractional inch graduations with protractor at end from which any angle can be laid out. Price only 2�c. Send for catalo" of office necessities, 

SchOOl & Office S u p ply Co .• Dep. A, Grand Rapids, Mich.  

A ROOF THAT I S  W EATHERPROOF. 
Strong, cheap, and eminently satisfactory in evary respect can only be formed by 

Warren's Natural Asphalt Stone Surface Ready R oofi ng,  made by an entirely new process. Comes in rolls 
W:st�i2!?n���rt3�a��g��� 
��;t j6rl�i t�l��wr!��e aw��� applying. Par t i cu lars  Hom 

Warren Chemical & Mfg. Co.,  8 5  Fulton St •• New York, 

ltegil"ters an accurate acco uut of work done on print-
�tte�r:����afi�ai�a��V�:�'. C�����'t; �af.�� :�� repeats automattcaJIy. Simple, accurafe. dUrable. Spe­cial couuters to order. IZY'" Send for circular. 

C. J • .ROOT, Bristol, Conn .. U. S. A. 

BICYCLE GASOLI N E  
MOTOR CASTINGS 

Stationary and 
Launches. 

PALMER BROS., 

Marine M otors and 
Catalog Free. 

MIANUS, CONN. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G .  M. Hammond. M.D. A val­uable and interesting paper in wbicb tbe subject is ex-
�,��s���e�� {�:a;:�:���e���nfsO��oh��ftl�.�a21.d¥��n��� ;i 
�ik�b��y ��;����I����e�·o.Cf��:i�ed�:ic�C\�Nc���I; To be had at tbis office and from all newsdealers. 

DON'T S EW O N  B U TT O N S  
wl�gci'::<;;� oB-.!'�t�ntv�:g� .�\·\II':ziIlIIlIII'!t 
bllrne Patent Fasteners slip on in a jUry, Press a lit­tle lever-tbey hold like grim 
�:��l c�ut�s��tl�t�:n��� when desired, My mail, IOc. each. 111118. catalogue show-

... 
ing collar buttons and other at useful novelties made with tbese fasteners, free on request. American Rmlf Co.. Box P, Waterbury, CODD, 

J citutiftc !mttitau. 
BY J .  E. C O N A N T  &. CO., A uctionee rs, P R O POSALS. 

O FF I C E, LOW E LL, M ass. COMMISSION 
The Assignees feel that the time has arrived to advertise and sell  by NEW EAST RIVER BRIDGE. 

A BS O L U T E  A U C T I O N  
NOTICE TO CONTRACTORS. 

APRIL 19, 1900. 
The Perfectly Equipped Plant,  together with the V i l lage and Outlying Lands of the 

City of New York. 

Bios wlil be received by the Commissioners of tbe New East River Bridge. at tbelr office. at No. 258 Brond­The sale to take plaet: regllrdless of :Lny condition of the weather ; to be without limit or reserve of any kind whaLsoever j to be�in way. in the Borough of Manhattan, 1n the· City of New proml'tly at half p:u;t two o'clock in tht: afternoon of York. at two o'clock in the afternoon of tbe 31st DA Y 
Atherton Machine Company, Lowell, .Massachusetts. 

T H  U R S D A  Y, the 1 7th D ay of M AY, t 900. �L�lth.J32�T'iF�frie:D·Jl�otOR� xCf,���r;.,tt� 
pl3�,,�!I�'Ufs ���) ��:�U'K\��'J�\\��j+;l-I ��\�OptE�l�� 1���ag6·�<!:·bll�fIl�ot�,�; ��� ,!nB(�1 Ne� PBtr�s 'J..f s��� t�oopOWR��:;.��rl:�O�l ,�� I Rf v�I�B�����}� lJPnfsb?� 'f��E m��e�a�A�o� 
�rl�;I%�;,�l�r<I�I�n�I�:,�I I�:I1�� :f�r�t�h�t�:;:�n���r:u:H�i�� I;itl�3feeC I�I:�eo��:I��I;f I:;::���;f!�ell�el��"td t���l� ":���h�? J�:!liJails f�:��ero:;I:�\'�:\�h� �hg �r��t:��I�rd!.h�f si�:1 J�� E:sSt°t[i;'e�P§�7���, �� chanllel� of I ts t;usilh:S.;; put thi� ('omp:lIlY in iii' pr�sellt condition; former OWllers will not b� bidders at the sale; all its Inachin.:rv st:uuls unex· accordance with the proposed form of contract sud tbe ct'lIedj c011lplett: patterns for the JH'S· ti" elltr years; Assignees b:",e kept pl:lIlt in sufficient oper:ttioll to supply all nellded rep:lIl'S :md renewals, dl'awings and specifications tberefor. All bids shal1 be thus keepin� in touch with cust.omers; plant IS all ready to receive contracts and �tart bU!liness at once. The company bus its own Ruilroad Sta- enclosed in sealed envelopes addressed to Lewis Nixon !.ion, "Atherton," on Western Di\"l!!ion ofthe Boston l� Maine; eight mil1utes' ride from Union Station, Lowell j two lines of �lectric c:u·s Within President of the Board Of Commissioners of tbe Ne'v five minutes' w:llk of t.he shop� ; Brick buildings : Main building, 50x318 ft.., Wing, 4-'x2().4 ft.., both thrt:e Rtories ; Best foundry bui lding in New Ea8t River Bridge and presented to him on tbat day En�lan� : Gril��Jir�g Ro�m�. 4?x68 ft. ; Shipping .:'n.d Smithy, 3OlI:6�! t�rf'e �tOrlt:s : .F�ttling Shop, 46xi4 �t. ; .Pic�.lillg tlnd Run�bl,iu� �h?p. 32�42.ft;; and at t�at ho� at said Office, and such bids will be BOI��r I iousc, .�_x,n f,t. , bug-lilt> Room \\ lIlg, I jX� ft., three stoneli, Office B,I�ildlllg. 18x47 ft . . t�o stones , \'\illl�, 18x60 ft. , �('\\ 9th .. !" BUlldlllg. opened In publlC meeting by tbe said Commissioners on 
ri:'!;I��;;gfi��I:f;��d��711;; �ll1;i;l� tl(iE�I�li�I:)�nd �\�;�/�:'lt.tl�!�lr:���� (���J�g:)�rt!i�I�I!� ��e�h�S�IlI\�dRil!:�ltsl��ll���O�I�ft��eS�0�::p��1�1\�Il�llIi�\i�:�1ul��!�il�' that �ay at two o'cloyk in.tbe afternoon. 
thili liale, ulso a cOIllI)[ete nmchit,,! 011 the prt>l11ises. All inspection of the premises must be made �uring the day between the :iOth of J\pril and CopIes uf the. speCifications and the lleneraJ d,rawings 
the hour of snle. T Ie purchaser of the plant 1\1 UST deposit with or SECURE to the Auctioneers $10,000 as soon as the property is struck off. for the work, With the proposed forms f�r the bl�, bOI�d 
The Assignee!! h:t\·e arranged that from 50 to GO pel' cent of tht! }mrchase money mny remain on mortgnge for a term of onc y\'ar with interest :\t nnd ,contract, may be seen, an� further mformatlOn WIll the rate of 4 �et cent per annum. The deed to be tahn in thirty days Rnd the purchaser to pay tht! ta.xes for the CUrTI'Ilt reM. All lIHlllirics, be gIven at tbe office of the Cblef En�eeJ'., No.B4 Broad-by mni l  or ot erwist', !UUllt be mnde at the office of the Au�tionJe��iiShscd;�,II\'Ito��lj.!L(�f�Ricll��ltfDaJo'k�ai���C&!vi,n�k)?kS.t�·ssignees, :A�r ���o��� 3!y ��oX���'l��y of ew York, on and 

The Commissioners require that all bIdders shan care­fully examine the speciHcations. drawIngs aud proposed form of contract, in order that no question as to their AT LAST ' HOU SES L IGHTED 
• BY BATTERIES 

CHEAPEST A N D  BEST LIG HT. 
We D.lSO want ,Agents for our Table JJamps, 
Carriage and Bicycle Lillbts. Fan Motors 
with Batteries. Cap Ligbts. Necktie LilZhts. 
and everythililZ electrical. Largest mukers 
in the worl(1 and we undersell all. Agents 
wanted, Senafo)' new Catalogue. just out. 

O H I O  ELECTRIC WORKS, Cleveland, Ohio. 

modds and--­

€x,,�rim�"tal Work 
Inventions Devcloped. Special lUacllincry. 

E,  V. BAli_LARD. Fox Bldg. ,  Frankl i n  Square. New York. 

SENSITIVE LABOR ATO.RY BALANCE. 
By N. Monroe Hopkins. 'l'bis " built-up" laboratory 
������� ;ii� ���irah :�ti���e ���ll�af�g�:i��u�� w��d: 

�icFe����o��ha�r��ecg:��tf�·tb!tq�fi�� �; t�:l��l� rials or Of tbeworkmanS�iP will be allowed. and tbat the specifications will be adhered to strictly. '£he contract is to be completely periormed within twelve months after the execution of the contract. Bids will be made upon a form provided therefor, and only those bids wil1 be considered which are complete, in proper form, COmjlY with tbe requirements herein 
�;aJ:�;�c� ��do:eeSrp�n�rbi���ies of known re�uta,tion. 

in Ff��\���';,'"f ��I! ��:;,e�?��r��sd:pg:�lfi��t�b��� big; 
$6.000. payable to the order of Julian D, Falrcbild. n. 
'1'1 ensurer of the New E�st River Bridge Commissioners. as security for tile execution bl him of the contract and 
�W����o o�:::sr::i��r��t�g� of ilh�i�c��t::n��c��t�?s bid, 
t1;�hp�n����:.c��r$��&x,t:eirie��r��r� :��:X�db�gdt�� 
�6��:�?esf���gO�u�Y���:�� tb�tgi:;gfa��!'v0y�dr:���Z dil loned for tbe prompt and faithful performance of tbe contract and its covenants and the work tbereunder. 
Cu1:dblnl;a�yt��d�:�����b���moln;:I�r�b! C:�f�fa��: bids will be received only from such parties as bave the requisite plant aud facilltlefl, which have been in suc­ce�sful operation on work of Similar character for at least one year. 'rhe bidders must be. in the opinion of 
��� ?g��'T�c��r:o ����u����tlrtdo��t�s �ba�!�::�e��s importance accordinll to 

t
be highest standard of sucb work at the present time. 

by any amateur S�'ilJed in the use of tools. al_lu. it will work as well as a $125 balance. 'rhe article is accom­panieci by detailed working dl'awings showing various stages of the work. '1'his article is contained in SCIEN­TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 cents. For sale by l\1UNN & Co . . 361 Broadway. New York City, or any bookseller or newsdealer. 
The Commissioners reserve the right to reject any 

WYCKOFF, SEAMANS & BENEDICT, and ali of the bids otlerp.d, ��ir��ci.�<ffi: ���l:;:r' 
327 Broadway, New York. JAMES D. BELL. Secreta"y. 

Keep Your Horse Healthy S�e tbat his stable Is fitted with 
LOG" N'S PAT ENT STALL DRAIN which curries off nll fllth and bad odors. 

��:e:nl�Sal��Sl�f�n al�d'itldeSa::O it����Fu�� ness. 9- Booklet Free. 
Log-nn Sanitary lIor.'C Stnl1 Compuny, �!!2!���i 1632 Brondwuy, New York. � 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's rJse.-'Phe utUization of 110 volt electric circuitR for small furnace work. By N. 'Monroe Hopkins. 'I'bi� valuable article is accompanied by de­tailed working drawings on a large scale, and the fur­nace can be made by any amateur wbo is versed in tbe use of t.ools. This article is contained in SCIENTIFIC 
�E:J��� il��tJ�'�t.��r��ln��;Y, §�!;eY��kc��;;: or by any bookseller or newsdealer. 

N E W C E N T U R Y  
A U T O M A T I C  S A F E T Y  

Can be easily applled to any ordinary winoow (new or old). They permit the entIre window to be cleaned from the in-' terior of tbe room without getting off the fioor, and wbile the 
R EV O LV I N C  
W I N DO W  
F I XT U R E  

:���Oed ��dt�r��Yb�!O���
lv��t��.all liability to accidents are 

'l'bey raise and rOWel' same as ordinary window. They permit ventilation witbout draught, are storm and dust proof and cannot rattle. 
!;gew�:i�te; t���SS��l�:f'rU:���s the winnow at any poiIit 'and is a protection a�!:8inst tn-un os. sneak thieves, etc. . . 

N E W  C E N T U R Y  M A N U FACT U R I N C  C O . , 
AGENTS WANTED. 48 E. 8th St., New YOI·k. ""==="'=1" 

ACETYLENE GAS AND CARBIDE OF Calcium.-All about the new i1Juminant. its quaJitles cbemistry. pressure of liquefaction, its probable future' experiments perfOlmed with it. A most valuable series of articles. givin� in complete form the partlCulal'� of this bubject. Details offurn.1.ces for making thf: carbide gas generators. gasometers, burners. etc. Contained to SCIENTIFIC AMERICAN SUPPLE'
.
IENTi Nos. 9'I� 

1 U !I 4 ,  Hili'" l U l �, 1 11 1.4, 1 11 1 5, 0 1 6. 1 i,��: 1 I1.11i, 1 031S, 1 11 ,,) ' .  1 064, 1 07 1 ,  H"�, 1 08:=, l U83, 1 084. 1 685, 1 01S6. 1 1 114, 1124, 1 1  a�.  1 1 49 and 1 1  � 6 .  Price 10 cents each, by mail. from this office, and all newsdealers. 

IT ApPEALS TO BOTH T H E  A M ATEUR AND 
SK ILLED PHOTOG RAPHER. H AS MANY AD­

VANTAGES. W' SEND FOR CATALOG U E  TO 

G U N D LACH OPTICAL CO" Rochester, N .  Y. 

A RARE COMBINATION 
, . . 

(\ t, �. tfL.·U')tfL,IJI.I\ O . . <It _ Il l�"' II II Ii I I Il.JJ....lLlI ll iI U IJ l Il 1 n -I \IQ)@IQ)@I \JUlJClI..lI IU:JfT-II Clilll,JI-1 II (0Q)(0Q) [) 11 il II JlJlJI Ii IIJJJJJI [J I 
Il \'-1 1 1-1 1 1-11 1-1 1 1 Il1l.]lIl[[11 11 JUULU rei 
Ii I " .  II II II II II UJlJUI Ji ll Jl JI I , -'-'-' -" -'-'-'-'-I I � �(\ n {) {) (\ fl l\ (\ , 

HARTMAN ST E E L R O D  
P I C K ET FEN CE. Best. and handsomest for lawos, parks, eemeterlu, school gronnda 

'!'lllvthlmr. Send tor our free catal02ue-know more about. It. 
HARTMAN MFG. CO.,  Box 6 9 .  ELLWOOD CITY. PA. 

or J�OOIIl 99, S09 Broadwtly, New York City. 

Cork F loors and Ti les. 
pr��er��d i��������.ceaD�b����el�n�����l€JS'vegu���g qualities. We also manufacture 

CORK P U L LEY COVERING, 
CORK PIPE COVEltING, 

CORK FRICTION CLUTCH BLOCKS, 
CORK B U LLETIN BOARDS, etc. 

lIT Send JOT Circular " S. A," 
CORK FLOOR & T I LE CO.,  South Framingham. Mass. 

MAKE ICE CREAM IN 3 0  SECONDS Best pnrest. cht'npest. No one cares to 
��I�U��I;�h80i���irF:��e:.:� after cream. Snv£:s ice nud suIt, easily d'�'n"I"'_ and operated, always ill order. 

t::::tr LIVK AGESTS \VANTKD. 
Polar Stnr llfu:. Co., 231 Levant 

BABBITT METALS.-SIX IMPORTANT 
formuJas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  �3· 

a;��:r�� 
C%��Sd f���sM"�t':.)o�'!,�n & Co. and all news-

AI ' P S b d Teacbes by mall. wlth 
OlS • WO 0 a pe,rf,ect success. b I s 

onglU81 and 8cientiOc 
method of PhysiOlogical ExerCise. without any apparatu3 whatever, 
and requiring but u few minutes' time in your own room jUl:lt before 
retiring. By this condensed system more exercise can be obtained 
in ten minutes than by any other in two boul's, and it is tbe only, one 
which doe� not overtax the heal't. 

H is the only natural, easy aud speedy method for obtaininl% per­
fect health, physical development, and elastiCity of mind and bedy. 

Pel'feet Health IDeSUlS an absolute freedom from tJlOse a'ilment.s 
which a well·informed m1mil knows are ai)'ecU'II 01' in.li.'ectl'll au. to a 
lack oj pl'opel'1y ar-ranged eUl·cise. 

Puptls are of both sexes, ranging in a�e from Gfteen LO eighty­
six, and nil recommend the system. Since no two people are in 
tbe sam9 pbyslCal condition individual instructions are given in 
eacb case. 

Wrlt� nt once for fulJ information and Booklet, cont·ainJn� indorse­
ments from many of AmerIca's leading citizens, to 

ALOIS P. SWOBODA, 
34:36 W�on.Street, Chicago, m. 

COMMISSION 
NEW EAST RIVER BRIDGE. 

City of New York. 
NOTICE TO CONTRACTORS. 

APRIL 19. 1900. 
Bids will be recel ved by the Commissioners of the New East River BridlZe, at their office, at No. 258 Broad­way. in tbe Borough of Man11attan, in tbe City of New York. at two o'clock In tbe afternoon of the 3 1  ST DAY 

0]' 111 A Y. 1960, endorsed •• BID FOR CONSTRUC­TION OF 'l'HE S'l'EEL AND MASONRY APPROACH ON THE 1I1 .... NHA'l·TAN SIDE OF 'l'HE NEW EAST 
��::�s�:�l?�Ei�e f��e:r-a�i�b�:s��� �����:� fg� the Malihattan side of the �ew Eust Rive!. BridfZe. in accordance with tbe proposed form of contract and tile drawings and specifications therefor. All bids shal1 be enclosed-in sealed envelopes, addressed to Lewis Nixon. President of tbe Board of Commissioners of the New East River Bridge, and presented to him on that day and at tbat hour at said office. and sucb bids wi II be 
tc:r��i�f�����roe;�li� �6et�it:��0��mmissioners on 

fO���i:���:��rlhe�b6eC���;;s:d�otr�s ���er:� ����1;::3 
b�dg�:;l��c�h:g��ee osfe:t1e �h?e������O��i��o��� way. Borougb of Brooklyn. City of New York. on and after the 28th (lay of April. 1900, 'l'be Commissioners require that all bidders shall care­fully examine tbe speclHcations. drawings and proposed form of contract. in order that no Question as to their meaning mDY arise hereafter. It must be distinctly 
�i�?Se��tg��bt:�t����:�gr� �?11t:eea11o�i:a.��btt::t��� speCifications will be ndhered to strtctly. 
fiJ�:n :g����t Jie�h�e e���u�l���f B.e��n�:�ct.itbin 

on'�d:b��l b��:n:i�e b':r��:sf3!�cfr�ti\��d :�e����l:�e� in proper fvrm. com/ly with the requirements herein 
:�

t
:�:��e �:do���eon�bintries of known reputation, 

\Facb bidder will be requlred to deposit. wlth his bid. 
�'M� g:�'i,I�f i�et����:lg�'J�it':t�e��fii�I��Il'\Y�. f�� Treasurer of the New East River Bridge Commissioners. as flecurity for the execution by him of the contract and 
��h1�Vt�1f, �e��; J'i2�1���I�.,o':,�· �fieh�c��dpt��g�".ftt�?8 bid. 'J'he Contractor will be Tequired to give a bnnd in the penal sum of $400.000. In tbe form annexed to tbe proposed form of contract, with two approved surety 
�?tici::J�����: p��:��s:�d ::i���r pO:r��:a�g�kofcf�� contritct and its covenants and tbe work thereunder. As by far the gl'eater part of this work can be exe· cULed only by bridge establisbments of the first class, bids will be received onlr. from sucb parties as bave the 
�:����t��:t�o�n�:��l;�t�� ��R�rh�h:r�cl�� %;U� least one year. The bidders must be, jn the opinion of the Commissioners. ful1y qualified botb by experience and in appliances. to execute work of this character and importance according to the highest standard of such work at the present time, Tbe CommiAsto�ers reserve the right to reject any and all of tbe bid. oH'ered, and to accept any bid offered, 

LEWIS NIXON. Prellident, JAMES D. BELL, Secretar'l/, 

L IGHT MANUfACTURING &£XP£RIMCNTAL WORK 

A- 5HEETMlTAL S TAMPING - PUNGHEs.& DIES. 
UTOMOBILES ANo PARTS r OR SAME, 'sPECIAL MA CHINER Y. INQUIRltS SOLICITE.D 

OTTO KONIC.!>LOW- 4� MICHIGAN 51 tLlVUAND.O, 

Automobiles" • 
The SCIENTIFIC AMERICAN for May 13, 1899, is 

devoted mainly to illustration. and detailed de­
scriptions of yarious types of horseless veb)cles. 
This issue also contains an article on the mechan. 
ics of the bicycle and detailed drawing. of an nuto­
mobile tricycle. Price 10 cents. 

The following copies of the SCIEN�'IFlC AMEn. 
ICAN SUPPLEMENT give many detaill", of AutQ. 
mobiles of dlll'erent types, with many IllustratiOns 
of tbe veblcles. motors, hollers. etc. The series 
. make a very valuable treatise on the subject, Tbe 
numbers are : 732, 979, 993, 1053, 1054. 1055, 1058. 101\7 
1058. 1059, 1075. 1078, . 1<llQ. 108;!, �083. 1099, 1100. III 
1122, 1178, 1195, 1199. 1206, 1210. SUPPLEMENT No. 
l229 contains 8 highly in�erestlng article "iving 
fuU data as to operating costs of horse and electriC 
delivery wagons in New York City. Price 10 cent,s 
each. by mall. For sale by all ;'ewsdealers or 
address 

M U N N  Ie. CO. Publ ishers, 
36·1 BROADWAY; N EW YOftK. 
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Write for our 
Free i l l ustra­
ted Catalogue 
it might start 
you on a suc­
c e s s fu l  ca­
reer. 

A BETTER SALARY, 
a better position -to complete success 
in life. If you can simply read and 
write, no maLf,er where you Bve. our 
new systelll <)an be brongbt to you­
we make it possible to 

OJlA>'IGE ¥oiJl� OCCUPATJON 
WIT80UT Loss OF TIME OR i:lAC­
RIli'ICE O�' PRESEN'l' SALAH Y .  
p��e

g
�cf?Jt�

e
n
t
g:�:ir?i: 

a com-
Eleen·ieal· Engin eering, 
lllecbanical Eugi neeloiog, 
IU ecbnniclll Drawiull, 
1.'i!flc��fcbliaft���'��Uy, 

Eleen·jc l,ighting, 

�ll
e
o"..�r�:���I��'Electrical 

(1o n rs e , X-Rays, 
11lach i ll e' D esigu , l::leinen .. 

ta1"y 11l at heulltt ics. etc. 
Our cQPvri2bted text books 

furniS�f!:d free to students. 
w��fn ':f:"�fl o�falr.ayment are 

This InstItute is indorseel by 
many of tbe most prominent 
men of the country. 

The Electrical Engineer Institute of 
Correspondence I nstruction,  

Dept. A, 2 4 0-242 West 2 3 d  S t . ,  N e w  York .. .� .................................................................... , � 

We Are Satisfied 
with this year's Crescent models, and so 

will you if you pm'chase one. As manu­

facturers of many years' standing we have 

never offered better value than is to be 

found in the various models of the 1900 

Crescent 
Bicycle. 

At their price each wheel represents 

more than full value for the money. 

Chainl.ess Models, 

Chain Models, $25, $26,· $30, $35 

The Crescent Bicycle, 
SOl Wells Street, Chicago, Ill., 

36 Warren Street, New York. 
Floats for Steam Traps 

lIereules SenllllC8S Copper }"Ion.t.s 
Sort" tested io 300 Ihs. per sq. In. and warranted . 
The original alld only genuine seamlt'SS copper 
lIoats made. Send for No. 2 Catslogul:: Free. 

JlERCULES FLOAT WORKS, 
Springfield. Mu"'�. 

'T H E  whole history of the 

world is written and · pic­

tured week by week in Collier's 

W eeldy. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg-

H!f!i.�!«{�![�::�:�h;f�;�i�h, 
Works, Camden. N. J. T H E  ESTERBROOK STEEL PEN CO. 26 John St . . New York. 

I LLU STRAT I N G  

T A U G H T  B Y  M A I L .  

p�����1t���I��\�}����·a:O�1�
h
�a':;:re� 

to all. Persona] instruction and critiCism 
same as in our resident school. Pre· 
par'?:s quickly for protltable 'Work. MOd­
erate ra! es. 'V rite for particulars. 

! 1>." NATIONAL SCHOOL OF I LLUSTRAT I N G ,  
, I." 3 8  Penn .  St., I ndianapo lis,  Ind.  

S C I E NTIF IC  ST E N O G R A P H I C  
Work. Lectures. etc .. reported by an expert. Highest 
r�ferences. GEO. 1:1. COCK, Stellogl·al.her, 14 
South Broad Street, Philade\J.hit<, Pa. 

LVk1A_aWtW_ilSIil 
!llake lliodeis of A n y  !llachine to Order. 

Ty p ew r i t e r s  
If YOu conterupla1 e renting or purchasing any style 

TYI.e,vl·iter, cash 01' on installments, we can :-lave 
you money. 

HAWTHOR N E  & S H EBLE M FG .  CO . .  
2 9 7  Broadway, New York. 6 0 4  Chestnut St., Phila. 

50 Y E A RS '  
E X P E R I E N C E  

TRADE M A R K S  
D ESIG N S  

COPYRIG HTS &C. 

���V'I�T1�S��II���:�g gu
s
rk�

t
��)f6�

d 
?r��C�!���be�:� 

11lve1)tJOn IS probably patentable. CommuniclL­
tions·stTic�ly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents ·taken through Munn & Co. receive 
speciaL notice. without cbarJEe, in the 

. Sc.i�ntific Jlm�rican. 
A bandsomely ilIustr�ted weekly. Largest cir­
culatJOI1 of any SCientific journal. 'l'erms, $3 a 
year ; four montbs, $1. Sold by all newsdealers. 

MUNN & CO ,36 1  BrOadway, N ew York 
Branch Office. 625 F St .. Washington. D. C. 

$5 PRESS �
i
f��

laIT����e
a
t'L��

w
:�:r

r
l�::; maker or saver. Send stamp for cataloJrue"presses. type, 

paper, etc. THE PREiSS CO .. llierlden. Conn. 

I F  INT:ERESTED 
WRITE TO-DAY 

President Eliot, of Hal'vard University, 

while addressing tbe gradnating class, in part said : 
H 1'bere is a subtle power lying latent in eacb one 

of you, which few have developed, but which. wben 
developed. might make a man irresistible. It Is called 
personal magnetism. I hdvise you to ,master it." 

That the power referred to above lies latent in 
every person, and can be easily and quickly developed, 
are facts acknowledged by every §tudent of tbe snb­
ject. 

Hardly a day pl\sses but what one reads of some 
astounding feat or wonderful cure performed by per· 
SODS Of well·deveJ ped magnet.ic power. 

Tbe New York Institute of Science bas recently 
issued probably the most interesting, most valuable. 
and most important work on occult SCiences ever be· 
fore published. It is t;p-to-daie in every particular. 
It. 100 pages are replete witb facts. arguments and 
opintons of the world's greatest sclentists and teacb­
ers. It is profusely tllustrated, nud should be read by 
every perSOll at all interested in Mesmerism. Personal 
Magnetism and Mind Cultivation. 

I T' S  F R E E  

a beauty? , It also combines all tbe best 
features of Ace t y L e n e  Gas 
Bicycle Lamps. 

A Reflectol' protected by a 
gluss whiCh is removable by 
simply pressing a button. 

A Cal'bide Pot that is 
marked so the Quantity of car­
bide required is easily Jla�ed. 

'Vater .Feed that 18 under 
perfect control tbat operates 
with a lever, 

And its principal point of 
superiority 15 tbe position of 
its wa.ter resevotr, which is 
beneath the flame cbamber. 
In this way the water keeps 
cool ; cool water, bright white 
flame. Sma jor CatalO(/ue. 

EDW. MILLER 6: CO., 

Meriden. Conn_ 

$400 .00 P ER M O NTH,  EASY.  
Good men get ricb representing the Pneumatic Butter 
Separator. Separates butter from sweet cream or milk 
In two minutes. Exclusi.ve tfnitory. 

S. DA1RY MACHINERY eo., Cincinnati. Ohio. 

Stock Sizes 14 to 22 foot.­
Safe, Reliable and fully guaranteed. 

CO • •  1 7  N. 1 7 th Slteet. Racine. Wis. 

We Defy the Wor ld  
to produce as good a wliee} as the A 1'1 ington &, Oakwood. 
Strictly high-grade. qualiLY. material and constructiOn. unsurpassed. A marvel or beauty and I'itrengLh. thor-

")::"_�DO����: te�t��;�t ��l�;.,����
a
�t 

lowest wholesale pl'ices 
Money refunded if nut 

flS represent.ed. 
11=:=;;;:��::II l\o money in advancf". 535 "Arlington" $16.50 S4Q "Arlington" 518.50 . S50 "Oakwood" $21.50 

W'e belong to no tru�t or C'ombine-employ no aj!ents. 
You-pay but one small profit-and our enormous cnsh 
sales enable ustogive t.hebestvalue ever offered. Illus­
trated Catalogue Free. CASH BUY ERS' U N I O N  
1 6 2  W .  Van Buren St., B- 1 3 1, Chicago. Ills'. 

��D DER AGENTS WANTED 
In eacb town to ride and exblblt 

\,.,.SlJ.ml>1e 1000 bicycle. 
Models, best makes. 8 1 1  to 820 

'99 6: '98 Models. high grade S8 to SIJ SOOSecond-hand Wh_l. 
aU makes and models. good as new, 
83 to 810. Great Factory Clearil1(] 
Sule at half factory CO!5t. 'Ve ship 
anywhere on appl'ovnl and trial witb.· 
out a cent in advance. 

est circulation of any periodical for the as�ing. Write to-day. Address 

in the world that sells for three 
New York Institute of SCience, ! EARNA IIICYCLEdistMbut,. 

ing Catalogues for us Many earned 
a wheel last year. Our 1900 propo­
sition is even more libcrfll. 

dollars or more per year. 

On sale at all news.ronds. Price 16 cents per 
copy. Sample copy free. Address COLLI !tR'S 
W-EEKLY, 52ii West.l3th·Street; New· Yorlc Glty.-

lVrite at once for our Rargain List 
and 8pecial offer. Address Dept. 62 L. 

39 STATE ST., Dept. M . R . 1 3 , ROCHESTER, N . Y .  MEAD C YCLECO.!I Chicago. 

FOOS 
GAS AND GASOLI N E  ENG INES Ho�s�o

P��er. 
Adapted tor all power purposes. 

L
�

st exclnstve Gas En�tne Faclory In America. lIlstablisbeO. l8S1. Eng es In stock 
S
� (�t'�c����;:t.� 

i
8a�l�n���.

cttles. 
tHE FOOS GAS ENGLNE CO., . Station. A. Springfield, Ohio. 

IF Y O U  S H OOT A R I F L E  
Pistol or Shotvwn, you']) make a Bun's 
Eye by sending three 2c. stamps for 
tbe Idea! B�book '·A." 126 pages 
FREE. Tbe latest EncyclopedIa of 
Arms, Powders, Soot ana BuUets. Men­
tion SCIENTIFIC AMERICAN. Address 

NEW HAVEN, CONN., U. S. A. 

EVERY BOY Wants a !llodel Yacht Hull. Circu· 
lar free. Orane Bros., Mfrs., WestfieLd, M�s. 

Will purcbase bound set Int. Cor._SChool's i\lecb. En�;. 
neerlng Course. H. \.:. Lndwig, 90 Walker St., New 1'0,1 •. 

T U R B I N ES u:w- Send t-or Circular "!ll." 
J A S .  L E FF E L  & CO 

Springfield. Obio, U. S. A.  

I,!���� lTYPE WHEELS. MODELS L E X PERIMENT.l.L WORK. 6M.I.ll fIVOIIN£RY 
NOVEl.TIES 8t ETC. HEW ':0 !STENCIL WDRKS 100 N"SSAU ST N.T. 

ROTARY GAS E N G I N E  PATE N T  
For SaJe. Ligbtest power conceivable. 

Address V. R. STEWART, Evansville, Ind. 

SAW H A M M E R I N e  
instructlOlls. Prepaid on trial. ON L Y to fllers of ex­
perience and mill owners. AHNER. JJumberton, Miss. 

N O V E lT IES  & PATENTED ARTICLES 
Manufactured by  Contract. Punching Dies. SpeCial Ma­
chinery. E. Konigslow & Bl'o., 181 Seneca St.,Cleveland,O. 

GAS �+� GASOLINE ENGINES 
- WAT ER MOTOR.5 

BAtKU50 WATtR MOT R CO. NE.WARK N J. U.  5 A 

Exper imental & Model Work 
Ow. &: lIa1>ice jree. Wm.Gardam &Son.45-51 Rose St . •  N.  Y. 

VOLNEY W. MASON & CO.,  

Friction Pu l leys, C lutches & Elevators 
P R O V I D E N C E  R. I.  

$75 Month and Expen8e8; no experience 
needed: position perman en t; self-seller, 
PEASE MFG. CO., Stat')} to.Clncinnati, 0, 

D .  L . H O L DE:N 
S 1 3 3 6  B[ACH 51 .  PIiILI\OELPHIA P". 

REGEALEi} ICE MACH INES 
S E E  f' I R S T  PA ( 5{IE.NTITI(' AMERI CAN SE.PT 2 1 3 9 '=:1  

ROUND THE 

WORLD. 
THE route 'round the world is across the 

American Continent, via New York and 

Niagara F alls, through the center of the 

richest country on the globe. 

You will be convinced of this if you will 

examine the new "Round the World" folder 

just issued by the New York Central Lines. 

A copy will be sent free, postpaid. on receipt of three 
cents in stamps, by George H. DanieJs, General Passen­
ger A,rent, Grand Central Station, New York. 

R EA D Y  S H O RTLY. 

Gas Engine 
Construction 

B y  HENRY V. A. PARSELL. J r . ,  M e m .  A . . . 
' 

Elec. Eng.,  
and ART H U R  J .  WEED, M.  E_ 

PROFUSELY ILLU�TRATED. 

Price, $2.50,  postpaid .  
'l'bis book treats of  tbe subject more from tbe stand-
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scribed. and then the actual construction of a half-.fi"orse 
power engine is taken up. 

First come directions for making- the patterns ; this is 
followed by all the details of tbe mechanical operationt; 
ftIufist���d

g 
�rb

a
g�a�\��� !�:r��T��s

g
�f tl�e 

i
!Cf��r�

s
�:k 

in progress, showing tbe modes ot chucking, tUTn111lZ, 
boring and finishing the parts in tbe Jhtbe and nhs-o 
plninly showing the lI11in� up and el'p.ction of the engine. 

Dhnension etl ,vorklng dl·lnvings give cleal'ly 
the sizes aud forms of the VRI"ioliS details. 

'l'he entire engine, with the exception of the fly­
wheels, is designed to be made on a simp:e eight-inch 
lathe, wi th slide rests. 
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one can fhzure out the dlmenttons Of similar enJi!'ines of 
other powers. . 

Every ill ustration in this book is new nud 
��¥L�a .... ����i'Wv��el�':.��'!J&�I.�:��:. for this 

ar Sima JOT Circular oj Contctlts. 

M U N N  & CO. ,  Publ ishers, 
SCI ENTIFIC A M E R ICAN OFFICE, 

36 1 Broadway, NEW YORK. 



A M I DS U M M E R 
DAY'S D R EA M  

can be easily In­dulged In nowa­days by  those who possess a. 
WINTON 

MOTOR 
CARRIAGE A ride In one of 

t��s�b�r�:��� ��: 
P ·  "1 "'0 ' fect dream. Ttey rIce iD' ,.- O. N o  Agents. are easy to operate and the speed can be regulated at will. Safe, strong, durable and elegant In appearance. Everybody whn is anybody, should possess one. Extremely economical. 

No expense when not in use. Hydro·carbon system. 
THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio.  

Eastern Department, 120 Broadway, New York City. 

A Safe Housekeeper 
is our Hammerless 

Sold by . . .  

Hardware, Sporting Goods 
and General Stores. 

Catalogue S for the asking. 

HAR�INGTON & �ICHARDSON 
A�MS CO., Worcester. Mass. 

A S]t;IOKELESS 
FUEL-FEEDER 

that is economical, clean, self-feeding, and whicb saves boilers and grates, while increasin� the steam produc­tion, bas long been sou!i!bt by mill owners and steam-8blp companies. The u8in� of 80ft cou) has been decried on both hmd and water on account of the dirt caused by the black smoke. This Is now totllily avoided by the new and thoroughly tested machine known as 

Day's Smoktltss 
Pulotriztr � rutl= rttdtr 

which pulverizes and feeds the coal under conditions 
�)�.��rg�I:;; ;�����t���' li:sfUJ������ i'rtE"�l�:a����u�� l'eg-ulated at WIll. just like a gas jet. No cost when not in use. No waste of material or lahor. There are no 
��I��e�te 0�8��a�\;����e C�:l af��i�lrm��1 ;��re P;g;�:r which Is easily drawn away when necessary. 'rbe greatest money and labor savin� machine of the 19th century. Sbould be In all fucLOlies and on all 
• team boats. Cun be attached to IIny boiler without cost 
01' change in boiler acce,!l.�orie8. 
l1i�u�t���Yfib� ��rl�d�l :��li���rJ:r�IOnt prices and 

T H E  I D EAL F U E L - F E E D E R  CO. , 
1 64 Montague Street, BROOKLYN, N.  Y. 

• o,-,,"nte, 
mera s 

Make pictures 2}( x 2}( inches and load in 

daylight with our 6 eXposure Film Cartridges. 

Fitted with fine Meniscus lenses and our 

improved rotary shutters for snap shots or 

time exposures. Strongly made, covered with 

imitation leather and have nickeled fittings. 

So simple they can be operated by any 

school boy or girl, yet will produce the best 

results. 

THE PRICE. 

Brownie Camera, for .}(X2}( pictures, , • .00 
Transparent Film Cartridge, 6 ex-posures 2U x 23(, ... - .15 
Paper-Film Cartridge, 6 expos"res. .}( x .}(. .'0 
Brownie Developing and Printing 

Outfit, - - - - .75 
For sale by all Kodak dealers. 

. EASTMAN KODAK CO. 
Rochester, N. Y. 

I c itutific �tUtticau. 

WALTHAM WATC H ES 

The best and most reliable time 
keepers nlade in this country or in 

any other. 

I I  Ricversk/e " tracie-mark. Mocvement is jewelecl tnrougn­

out witn rubies ancl sappfzires. For sale by all clealers. 

�.a� . 

our llIue Hook-Copy Free. 
New England Watch Company, 

87 Malden Laue, Kew York. 
149 SLale Street, Chicago. 

L��� 
U S ST<>�.A...GlE 

. .. • . �.A... TTE�"Y 
TH E ONLY STORAGE BAITERY 

THAT ]8 
KEPT IN STOCK 

BY 
ELECTRICAL SUPPLY HOUSES. 

(Jvrcular by mail. 

U N ITED STATES BATTERY CO. ,  253 Broadway, New York. 

GE 
Brancb ; 9 Cornbill, Jiloston. 2 1·2 Volts. 

SMALL � M0T8RS 
Driving Single Machine Tools or Groups of Machines 

in Engine and Repair Shops. SA VB time, trouble 

and money. 

GENERAL ELECTRIC COMPANY, 
CEN E RAL OFFIC E : 

SCHENECTADY, N. Y. 

W I T H  T H I S  B R A K E  CHARTER Gasol ine Engine 
Y O U  W90ur�t:!fre�r���b� USED ANY PLACE 

riding your wheel aown hill If BY ANYONE you are using the " C. C." or FOR ANY P U R POSE 
CA N F I E LD Stn.l iollu ries. Portables. 

Engines nnd PUlnps. COASTER BRAKE Small, convenient. reJiable and always satisfactory. Its r.arts 
�TI f�� �� i�te:�\�anxTla�i�'e�: 

ar State your Power Needs. 
CHARTER GAS ENGINE CO.,  Box 1 4 8 ,  STERLING, ILL • 

now recognize its superior mer· 
�t�ur 'l:!Y�rS ?��1tY g��;�a' t��� for free descriptive booklet. Price. O. C. Brake, U.OO; witb H ub, $5.00; with Hear Wheel, $6.00. 

Scalos All varietlesRt lOweSt prices. Best Railroad 
�l:gkI(&Jl�s:r�fO�rt?�,e��Oi��cl�a�es saaf��: Sewing llachines, Bicycles, '1'ools. efc. Savn Money. Lists Free. CFlICAGO ';t A L." CO .. C'blcago. Ill. CAN FIELD BRAKE CO., P. O. Box 8 6 7 ,  Corni ng , N. Y.  

Columbia and Stormer 
Catalogues free of dealers 

The COLUMBIA 
BEV�GEAR CH�L� 
is light-running, ·strong and 
clean. Those who ride it es­
cape the annoyances which 

are inseparable from use of the exposed chain. 
New models reduced in weight and improved 
throughout. Price, $60, $75. 

COLUMBIA, HARTFORD, STORMER 
and PENNANT chain whuls summarize all 
that is excellent in bicycles of their type. $50, 
$35, $25. 

The COLUMBIA COASTER BRAKE 
holds the machine in absolute control and 
makes coasting pleasurable for ,,!-ll. 

to,IJl14!1A B�'� HOME CT, 

MA Y  1 2, 1 <)00. 

or given with every direct order for our 
NEW $5.00 TYPEW R ITER 

I :����:�:�h\�� e:�rg��l fg�t���?[n��f-cacies of mechanism. Sight writing. Self 
if�\�� f':.:&.SP!e���i!�:':'fm���a����;e 
197. March 31 , 1900. Send for Circular. If not satisfied return tbe machine wltbiu 5 _...:.._-.; days and we will refund money. 

SIM PLEX TYPEWRITER CO., 6 3 B  First Av" New York. 

" p TRADE M A R K  D " 
E C A M O I  

A L U M I N U M  PA I N T . 
Si�va;�st aw���':.�?� °b!l��\��ble�O�k:t ���e J;los;�� 
ra"c'ttl:.�rK����tor��t:��: J:t�i\v ;}r'?f.IIJ�;'bln���clis: namOf�. Motors. Apparatus, A rc Lam ps, Sockets, 6rack­ets. Cars, Stations, General Decoration, etc. Sample �ottle, by mail, for 25 cents. 
THE AMERICAN PEGAMOID CO .• 339 B'way, New York. 

Y
� Acetylene Burners. 

Samples, � to 1 foot, 25c. each. A new burner for STEREOPTICONS. Highest Co P. possible. 
Slate Line Tal� Co., Chattanooga, Tenn. 

JI Ptrftct {las [amp 

for �arriagt$ � 

lIna Jltltomobilts 

THE SOLAR 
Tb{'!se are made i n  Two Styles. 

DASH LA1UPS -'1'0 attach to buggy dash· board. Price, $".00 I.el· pair. 

CARRIAGE A N D  A U T 0 1U O I H L E  LAllIPi'!-To attach to regular lamp bolder. Price, $11S.00 per pair. 

You can procuretbese lamps at above prlces from your dealer or from us, express prepaid. 
tar Send Jar DesCripUVB Booklet. 

BADGER BRASS MFG . C O . , Kenosha,Wis. 

I � 

OVER 25,000 IN USE. 
EASILY PUT ON. HAS PROVEO PERFECT 

AND RELIABLE. FULLY G UARANTEED. 

Coasting becomes so safe and easy you do it 
every chance you p-et. Your feet on tbe pedals 
gives perfect control of the wheel. Ladies' skirts keep down when COllsttng. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Idunp is superior in 
construction to any made. 

Illustrated, pamphl,t giving aetulled lniormatwn 
regardi1\g Bruk, and Lamp, scnt <m application. 

. ECLIPSE  B I CYCLE CO. 
Box X, ELrlIRA, N .  Y. 

J ESSOP'S STE E LTHe\'�rr 
FOR TOOLS. S AW S  E TC. 

W"! .J E S SOP '" SONS \:� 91 JOHN ST. NEW YORK 




