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A GREAT ENGINE ERING FE AT COMPLETED. 
With the laying, on the first day of the present 

month, of the last coping stone of the great dam 
R(' rOI>S the River Nile at A ssouan the ancient land of 
the Pharaohs sees the completion of a national work, 
which i s  not only the greatest of its kind in existence, 
hut in its benefiC'ent results will probably out­
rank any scheme carried out in Egypt. either in an­
cient or modern times. The completion of this dam 
and a similar structure at Assoiut will provide in the 
Nile valley a vast reservoir capable of supplying over 
a billion cubic yards of water every year. The 
surplus waters of the river will b e  stored during 
the flood season, and then drawn upon for the irriga­
tion of wide tracts of land which for many centuries 
IJll:t have lain waste for want of water. As a result 
of the new system of irrigation,  there are extensive 
tracts of land which henceforth will bear two crops 
a year where formerly they bore but one ; while the 
area devoted to sugar cultivation will be greatly 
increased. The Assouan dam itself is one of the 
greatest engineering works in existence. It is no less 
than 11;4 miles in length and it is pierced by 1 8 0  
sluice gates 25  feet i n  height a n d  7 feet i n  width, 
by means of which the regulation of  the waters will 
bt secured.  The total cost of the two dams will be 
about $ 25 ,000 ,000. and the work h as already proved 
itself to be an important economic feature in the 
life of the Egyptian people, for no less than 14 ,000  
natives have found continuous employment during 
the progress of the work. The inauguration and 
rapid development of this great scheme have been 
due entirely to the enterprise of a western race, 
entirely alien to the Egyptian people ; and there is 
something peculiarly fitting in the fact that Egypt, 
which contributed so largely in its earlier days to 
the worl d's arts and sciences, should in these later 
times be thus richly endowed by the highly-developed 
engineering skill of our modern civilization. 

• •• •  
THE HALIFAX ROUTE T O  EUROPE. 

It  was an inevitable outcome of the powerful ship· 
ping combine which has recently been brought about 
among the steamship companies plying between the 
{;nited States and Europe that some attempt should 
be made to develop a ri val combination with facilities 
that would enable it slH'cessfully to compete for the 
transatlantic trade. Inasmuch as the strength of the 
position held by the combine lies in the fact that it 
has the great railroad systems of the United States 
at the back of it, it was evident from the fi rst that 
any competing interests must also have behind them 
a transcontinental road . Sueh a road exists in the 
great Canadian Pacific system, which provides a 
through transcontinental serviee from Vancouver on 
the Pacific to H alifax on the Atlantic . The latter 
port of call has a distinct advantage over the port 
,,1' New York in the fact that it is over a day's 
steaming by the fastest liners nearer to Europe, and 
that it is readily accessible from deep water at all 
siates of the tide. 

In view of these facts it is not a matter of surprise 
that the Canadian government should have recently 
approached the British Parliament with the sugges­
tion that a line of steamers should be established 
between Halifax and Liverpool,  and that a subsidy of 
from three to four million dollars should be pro­
vided jointly by the

' 
Canadian and British govern­

ments. The proposal has provoked a natural enthusi­
asm in Canada, and it seems probable, at the present 
writing, that it will receive the favorable considera­
tion of the Engli sh government. If Halifax be 
sfJected as the terminal port, passengers and mails 
will reach the United States about one day earlier 
than they do by the fastest ships of the German line 
at the present t ime. The speed of the proposed fleet 
of steamers has not been definitely determined upon, 
but it will not be less than twenty and may be as  
high as twenty-th ree knots an hour ,  the probabilities 
pointing to a sustained sea speed of twenty knots for 
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the fa Hter hoats. To the avcra;:;e tram;atla llti" passen­
ger the proposed lille SllUUld prove p a rtil" ularly at­
tractive, since the ('om petition thus established will 
serve to preserve paRRengel' rateR at their preRent 
figure and ('heek that tellcten('y on the part of the 
steamship combine to raise the rates, which, as we 
have lately pointed out in these columns, is giving 
uncomfortable proof of its aetivity. 

• • • 

THE MARCONI DISCLAIMER. 
To the man who is at all familiar with British 

and Ameriean patent practice, the comments whieh 
have appeared in the newspapers on the anno unce­
ment that Marconi has amended his British patent 
applieation in order that Marquis Solari might re('eive 
due credit for a certain l"ontrivance, must appear 
decidedly unjust to the inventor to whom, more than 
to any other, the practical success of wireless teleg­
raphy is due. Marconi has been placed in an ap­
parently awkward position simply by reason of the 
peculiar rules that govern patents in Great Britain.  

Probably one of Marconi's claims covered Solari's 
uevice ; and in order that he might not invalidate a 
patent in which other deviC'es were described, Mar­
coni filed the necessary disclaimer. I n  the United 
States, where the filing of a dise!aimer is optional, 
the patent woul d probably have passed to issue with­
out any gratuitous newspaper criticism. Its validity 
would have been passed upon by the federal courts 
in a patent infringement suit; and even if it then 
transpireu that a device covered in one of the claims 
had been invented by another the remaining claims 
would still be valid and their infringement would be 
enjoined by a Court of Equity. 

From the meager accounts which have been received 
it does not very clearly appear what is the nature 
of Solari's invention. Even if Solari is the inventor 
of the mercury-coherer, used in combination with a 
telephone, which is said to have been employed in 
transatlantic signaling, it still remains t.o be proved 
that the entire system whieh Marconi uses is the 
result of another' s work. Moreover, he announced 
that the coherer has been abandoned for transatlantic 
telegraphy. Marconi has so tar shown himself an 
indefatigable and modest scientific investigator, who 
has spared neither time nor money in practically 
applying the diseoveries of Heinrich Hertz. Although 
it is, true that Branly invented the coherer, that Po­
poff fi rst used the tall mast, and that many of the 
important elements of the usual wireless telegraphy 
apparatus had been invented before Marconi was 
heralded as the inventor of a new form of l ong­
distance communication, nevertheless the fact remains 
that to him and to him alone the scientific success of 
space telegraphy is due; and to him perhaps will its 
eventual commercial success be credited. 

It is not difficult to find a parallel to the battle 
which Marconi is now waging for recognition of hi;; 
rights as an inventor. No one would now dispute the 
title of Morse to the telegraph, and yet the elements 
of  the invention had been devised long before by 
Prof. Joseph Henry and others. Many an experi­
menter had labored long in endeavoring to produce an 
apparatus by means of which it would be possible 
to eonverse through long distances. Still, to Prof. 
Alexander Graham Bell justly belongs the credit  of 
having furnished us with the telephone that bears 
his name. Given a number of old devices, an in­
ventor ingenious and broad-minded enough to see 
their possibilities, and persistent enough to  combine 
them into an apparatus capable of performing new 
funetions, and a horde of elaimants for the honor 
of having invented the apparatus evolved will forth­
with arise. Such is evidently the usual experience 
of the successfu l i nventor. Despite the persistent 
and bitter attaeks of Sylvanus Thompson, and the 
cool dis regard of German scientists for the work of 
Marconi, it seems reasonably certain that he will 
eventually receive h i s  full meed of eredit .  A patent 
infringement suit is generally a thing to be avoided ; 
llut in Marconi's case it is almost to be welcomed, 
for only after a painstaking analysis by a United 
States Court will  it  be possible to appreciate fully 
how great has been the contribution of Marconi to 
wireless telegraph y. 

. .  � .  
FUTURE TRANSIT FACILITIES OF NEW YORK CITY, 

The series of weekly discussions of municipal af­
fairs by Mayor Low of this city have shown that 
he possesses a very thorough grasp of  the mnnicipal 
problems of America's greatest city. A striking in­
stance of this is afforded by his last utterances on the 
subject of the future transit facilities of New York 
city,  in which he carefully reviews the whole field 
and indicates i n  what diredion the present various 
transit system must be enlarged, what eonnections 
mnst be made between them. and what new lines 
must be opened to accommodate a freight and passen· 
ger traffic whose growth is without parallel in any 
o f  the great cities of  the world . 

In reading over th€ nine pages of Mayor Low's 
typewritten statement we agree with him in his esti-
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mate of the trauKit Hitllation, with the single exeelltion 
of hi:; indorl>emellt of the possible abolition of the 
terminal loop below Forty-second Street station. 'Ve 
eannot but think that the New York Central Company's 
first design, embracing an electrically-operated term· 
inal loop for suburban traffic, is the best possible solu­
tion of the problem at that point. 

The paper discusses the whole subject broadly under 
three heads: I nter-borough communication between 
Manhattan I sland and Long I sland; communication 
with Manhattan I sland from the north ; and the im­
provement of the city's commercial facilities by the 
development of the water front of Manhattan I sland.  

Under ille head of inter-borough communicatio� , 
the Brooklyn B ridge naturally receives the first at­
tention, and the keynote to the problem is sounded 
when the Mayor affirms that all bridges, and the 
B rooklyn Bridge in particular, should be treated as 
thoroughfares. , "They must not only arrive; they 
must lead somewhere." If our readers will refer to 
the early accounts of the new East River Bridge, or 
the Williamsburg Bridge, as it is now called,  pub­
lished in the SCIENTU'lC AlIiEIUCAN, they will find 
that we strongly advocated the treatment of the new 
bridge as a thoroughfare, and not as a mere short 
length of rail road connecting two terminal points. 
Unfortunately, the present Brooklyn B ridge was built 
on the latter plan, its traffic to be carried by a system 
of  shuttle trains; but the inexorable demands of 
traffic have practically, as Mayor Low shows in his 
add ress, converted the Brooklyn structure into a great 
railroad thoroughfare. Such it is to-day, such it will 
ever remain; and, therefore, in view of the fact that 
the present suspended roadway is loaded up to its 
safe limits, the proper thing to do is to rebuild the 
roadway, bringing its carrying c apacity up to the 
strength of the cables and towers, which can sustain 
much greater dead and live loads than they do at 
present. The Brooklyn Bridge should be connected 
directly with the downtown financial districts to the 
south, with the Hudson River ferries to the west . and 
with the Williamsburg Bridge to the north. Of these 
connections a subway road between the B rooklyn and 
Will iamsburg bridges is rightly considered to be the 
most urgently needed, and should be the first to be 
constructed. The northern connection is very im-
1'0rtant, not only as increasing the value of the 
B rooklyn Bridge, but as bringing the new Williams­
burg Bridge, which will probably be opened by the 
autumn of 1903 ,  in touch with the City Hall, thereby 
rendering that bridge, in  its turn, a railroad thor­
oughfare. The new suspension bridge No. 3, which 
will be known as Manhattan Bridge, is to extend in 
Manhattan I sland to the neighborhood of Canal Street 
and the Bowery, and we agree with the Mayor that 
the railroads of this bridge should be extended acros s 
the city so as to make connections with the west side 
elevated systems, as well as with those upon the east 
<'ide.  But we think that such connection should be 
carried underground and not by an elevated strueture. 

The new Biackwell's Island Bridge terminates at 
Seventh Avenue and will inevitably make connections 
with the elevated road, the natural agent for using the 
Blackwell 's Island Bridge being the Manhattan Ele­
vated Railroad, just as the natural agent for using as 
rail road thoroughfares, the Brooklyn Bri dge, the 
Wil liamsburg Bridge and the Manhattan Bri dge is 
the Brooklyn Rapid Transit system. The Brooklyn 
Rapid Transit Company is also the natural agent 
for using the second Brooklyn tunnel, which shoulrl 
be loeated so far as practicable to meet the views 
of that corporation ; provided, of course, that the 
company will do its part in developing such thor­
oughfare traffic. 

In the Mayor's opinion it lies with the New York 
Central & Hudson River Railroad to solve the prob­
lem of giving adequate conneetion between Manhattan 
Island and the suburban country to the north of it, 
and he states that he is authorized by the president 
of the Ne w York Central Railroad to say that that 
road is ready to enter into a stipulation with the city 
(provided the city will approve the changes that they 
now wish to make at the Grand Central Station ) to 
substitute electrieity for steam, not only for their 
!'iuburban, but also for their through traffic, and that 
they will  sign a contrad for the erection of power 
houses adequate for both of these purposes imme­
diately after the approval by the city of their terminal 
plans. The company furthermore pledges itself to 
co-operate with the city in developing at some point 
or points in the Borough of the Bronx a union station 
or stations, at which passengers can change from 
their suburban and through trains to the Subway 
an d to the various elevated roads running to the 
south. The Mayor thinks that such a union station 
and transfer system would obviate the neces.sity for 
the underground loop station at Forty-second Street: 
but it seems to us that while a large part of the 
suburban travel on the New York Central would be 
transferred at such a union station, there would stil l 
be a large proportion of the suburban travelers who 
would wish to continue directly to Forty·second Street 
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without cilange o( cars. This number wil l  Hteadi ly 
innease with the increasing growth of the northern 
liiBtriets, and, therefore, we think that the argument:,; 
in favor of a terminal loop would remain practically 
unaffected by the provision of a union station in the 
Bronx. 

Finally, the Mayor suggests that in  view of the 
splendid system of piers already constructed by the 
Deck Department, and the extensive additions which 
are about to be made, and, also, in  view of the fad 
that adjoining the piers there will  be a water front 
street, 250 feet in width, extending ultimately from 
Cortlandt Street to Thirty-eighth Street, an elevated 
railroad might easily be carried from the lower part 
of the island to a connection w ith the New York 
Central at Thirtieth Street, anll that a connection 
would naturally, if  this road were built, be made with 
the proposed Pennsylvania Railroad tunnel beneath 
Manhattan Island. With such a road constructed ,  
every transatlantic steamship pier on the  western 
side of Manhattan Island would be d irectly connected 
with the New York Central and the Pennsylvani a  
Railroad systems. W e  agree with the Mayor that 
such a rog,d, if  built by the e ity, would ultimately 
prove to be a very fruitful source of revenue.  

The improvements above outlined are conceived 
in  the broad spirit and with the far-sighted outlook 
which has eharacterized all of the proceedings of that 
most admirable body, the Rapid Transit Commission; 
and we would urge the point that, so far as the city's 
debt limit will  a.lIow, the necessary legislation for these 
improvements should be immediately secured and the 
work put in hand .  If  there is  one lesson more than 
another that the history of New York City's Rapid 
Transit teaches it is that it is  best to be beforehand 
rather than behindhand in providing transit facilitieR. 
The city's traffic grows at such a phenomenal rate that 
the possibility of providing more facilities than are 
necessary is  exceedingly remote. 

• • • 
SIMPLON TUNNEL. 

BY OUR. FRENCH CORRESPONDENT. 
The Bulletin of the Societe des Ingeneurs Civils con­

tains an account of the recent work on the Simploll 
Tunnel, as brought out in the last quarterly report for 
the state of the work on the 31st of December last. 
It is  on the southern side that the work has been in­
terrupted by the great outflow of water from the sub­
terranean reservoirs. On the north side but little 
water was encountered, but on the south side no less 
than twelve springs were found. The enormous pres­
sure which some of these springs showed on their 
first appearance is  no doubt due to the presence of a 
subterrane'an basin existing i n  the fissures of the gnei ss 
and limestone, but especially the, latter. It  is easy to 
imagine the ,formidable disturbance which the piercing 
of the tunnel brings about i n  opening a water pass­
age at a level of 2 ,000 feet below the surface of a basin 
which up to the present has been in a state of com­
plete stability, traversed only by the currents of an in­
ternal circulation.  A basin of this kind produces an 
output which increases with the number of openings. 
and this output will  remain practically constant from 
the moment when no new openings are made. This is 
the case at present, and since the beginning of Novem­
ver the quantity of water has been nearly constant at 
250 to 2 7 0  gallons per second. But the diminution o f  
certain springs which has occurred recently shows 
what is  likely to arrive for the others, owing to the 
lowering of the basin level .  A s  soon as the su bter­
ranean reservoir becomes emptied there will  no doubt 
be a rapid decrease in the volume of water, and the 
affiuent water will then come out directly by the open­
ings. The approach of this  period is  indicated by the 
increased cooling of the water. The affiuents come 
r;either from the Avino or the Cairasca lakes, as has 
been proved by the coloration test which was made 
on the 3d of December, but the reservoir is supplied 
from the water collected by the Leggiolo and the valley 
of the Alpe di Valle.  This surface receives enough 
rain water and snow to feed a spring of 1 ,500  gallons 
per minute and it is noteworthy that a group of 
springs of this capacity existed at the Alpe Membro, 
on the right bank of the Cairasca, at 4,000 feet altitude. 
Thi s  spring, which stil l  flowed abun dantly up to 
the 29th of October laf't, had completely dried up be­
fore the 20th of November, thus proving the existence 
of a subterranean reservoir whose overflow was at an 
altitude of 4 ,000 feet at least. The influence thus ex­
erted upon the spring by the piercing of the tunnel 
shows the enormous extent of the subterranean water 
system, as the tunnel is  at a horizontal distance of 
]1,4 miles from the spring and ove'r 2,000 feet below its 
level. The formation of the underground canals i s  nO 
doubt due to the disintegration produced by the water. 
The water-ei rculation, which is  sllpposed to pass from 
the surface of the water down to lii'i'haps a thousand 
feet below the level of the tunnel, is caused by the 
subi:erranean heat, which makes the hot water mount 
to the surface, like the action of a thermo-siphon. This 
explains the difference of temperature i n  the different 
streams coming but a short distance from each other. 
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There mU'it he elll"l"ellt� of hot water moullting and 
currents of  pold water de-scen(ling.  The differences in 
the density of the water iH explained by its passage 
through layers whieh are al ternately ealcareous or 
gypsum-like. As to the general eooling of the water 
which manife sts itself as the flow continues, this seems 
to be due to the rapid lowering of the basin, which is 
a relatively stabl e  body, and is heing replaced by sup­
pl ies of colder water coming di rectly from the surface. 
vVhen the res€·rvoir becomes completely emptied,  these 
springs will no doubt give the outflow its minimum 
temperature. 

It is expected that the exhaustion of the reservoir 
will coincide with a rapid deerease in the volume of 
outflow. I f  the Membro spring, above mentioned, is  the 
only system which served as  an outlet for the reser­
voir, this volume will then be between 25 and 40  gal­
lons per second.  If other springs, such as those of 
Prese de Gebbo, are suppressed in turn, which is at 
least probable, we must expect a permanent flow of 85 
gallons per second. In any case, it  seems certain that 
the volume of water now flowing in the two galleries 
of the tunnel is exceptional and will  last only until 
the basin is emptied.  Prof. Schardt, the geologist of 
the Simplon Tunnel, treats  the same question in a 
conference held before the Societe Vaudoise de Sciences 
Naturelles at Laclsanne, and gives some i nteresting 
figu res. He remarks that this deplorable outflow of 
water coincided with the approach of the limestone, 
and that, contrary to what usually happens, the tem­
perature of these springs has fallen with the advance­
ment of the tunnel,  and that the new springs which 
are found increase in coldness.  Moreover, the same 
springs continue to become colder, and fall as low as 
11.5 deg. C., when the normal temperature of the water 
should be from 36 to 37 degrees. Besides, the water 
sbowed , simultaneously with these modifications of 
tem perature, a general increase in density which has 
reached from 30 to 75 degrees hydrotimetric ( one such 
degree corresponds to the presence of a centi gramme 
of  limestone or 0 .014  gramme of sulphate of lime per 
liter ) . The greatest outflow of water occurred i n  the 
limestone between the 260th and 265th mile points of 
the tunnel .  From the 1st of October to date ( 19th of 
February ) there has flowed out of the mountain more 
than 350  mill ion cubic feet of water.  The average 
outflow he gives as 210 gallons per second, which gives 
in round numbers 108,000 cubic feet per hour, or nearly 
2,600,000 per 24 hours. This volume of water would 
sulfice largely to supply a city of 150,000 to 200,000 in­
habitants. Taking account of the difference of level 
of the basin and the' tunnel, thi s average output i f  
2 1 0  gallons p e r  second falling from that height would 
represent a work of 7 , 700  horse power. 

As to the work of piercing the tunnel , the advance 
of the northern side during the month of February 
was 524 feet, which brings the length o.f the gallery 
to 20,700  feet. Here the tunnel passed through the 
gneiss and crystalline schist in which the mean rate 
of cutting was 18 feet per day. The length of the 
southeast gallery is 1 3 ,660 feet, which has not varied, 
so that the total length now pierced reaches  3 4 ,360 
feet, which is  5 5  per cent of  the total length of  the 
tunnel , or 60,834 feet. To show how the work is prog­
ressing, the tunnel company made a communication 
to the Secolo, of Milan, contradicting the unfavorable 
reports received hy the Italian press as to the state of 
the work. The following figures show the annual ad­
vancement: 

1st year, Nov. 13, 1898 to Nov. 13,189\) 
2nd " u '�1899 H " .� 1900 
3rd " 1900" " " 1901 
4th " 1901 " " " 1902 
5th " 1902" ,. .. 1903 
6th "last months of IIlO3 to May 14, 1904 

Annnal 
feet. 
7,400 

11,410 
12,640 
14,180 
15,200 

Total 
feet. 
7,400 

18. 810 
31,150 
45,380 
60,580 

The last six months will  be devoted to finishing the 
excavations, building revetment walls, etc. The tun­
nel will have a total length of 60,530  feet. According 
to the programme, approved by the concessionary com­
pany of the Jura-Simplon, the tunnel should now be 
at the 35 ,770  point, while 34 ,380 feet have been pierced ; 
the difference, or 1 , 3 5 0  feet, is put slight and is less 
than a month's work. Since there is a margin of 
some months in the last half year it cannot be said 
that the programme is not being carried out, Two 
years remain to finish the work and cut 26,500  feet, 
which comes to 36.4 feet per day for the two galleries. 
This is  quite possible, given the nature of the rock 
according to the official geological profile, which can­
not be inexact except i n  details .  On the Brigue side, 
where the work goes on regularly according to the 
plans, the advance is  always 18 feet per day. The 
same progress will  be made on the Italian side as SOOn 
as the present difficulties are overcome. 

According to the data furnished by the last monthly 
report which has been received since writing the above, 
the progress made during the month of March has been 
543 feet on the north side of the tunnel and 40 feet on 
the south, or in all 583 feet, which brings the total 
cutting to 34,9 4 0  feet. On the southern side the work 
had already passed through the loose mica schists 

which formed a bad portion extending over 60 feet. 
In this part were placed ·13 metallic frames since the 
18th of January, incl uding 17 in the month of March. 
On the 17th of March was blown the first mine pierced 
in the front of the southern attack, afteT a period of 
four months of hand cutting. It- was expected to re­
commence the mechanical drilling about the middle 
of April .  According to thi s  report the streams of 
water, although they are quite abundant (representing 
a mean of 200  gallons per second ) do not at present 
hinder the work. 

SCIENCE NOTES. 
A communication by M. Berthelot in Comptes Rendus 

shows that the Chaldeans and Babylonians were pos­
sessed of considerable metallurgical skill.  A Babylo­
nian statuette was found to consist of a copper alloy 
containing 79 .5  per cent of copper, 1 . 25  per cent of tin, 
and 0.8 per cent of iron. A statuette from Chaldea 
estimated to be 2200 years old, was composed of nearl; 
pure copper containing only a slight proportion of iron, 
whereas another Chaldean statuette, some 400 years 
older, consisted mainly of an alloy of four parts of 
copper with one part of lead and a trace of sulphur. 

Some interesting experiments for the purpose of 
obtaining data regarding the e arth's rotation have been 
carried out by the two emiment French scientists, MM. 
Berbet and Camille Flammarion, with the Foucault 
pendulum on exhibition in the Pantheon, Paris. This 
pendulum is the largest ever made. It consists of a 
ball of lead weighing 56 pounds, attached to the end of 
a specially-made fine piano-string approximately 210 
feet in length-the longest piano-wire ever drawn. The 
oscillation lasts eight seconds in either direction­
sixteen seconds in all-and the pendulum apP'lJ"lmtly 
displaces itself in the opposite direction to the move­
ment of the earth's rotation. The pendulum affords 
one of the most comprehensive lessons in astronomy 
that has ever been given to the public. 

In speaking On the interference of sound recently, 
before the Royal Institution of London, Lord Ray­
leigh described some of his experiments with fog­
horns made for Trinity House. Fog-horns w ith elliptic 
COnes instead of circular cones were tried, the major 
axis  being about four times longer than the minor. 
The experiments showed that the sound was best 
spread in a horizontal direction when the long axis 
was exactly vertical .  It  appears to be doubtful 
whether the phenomenon of the silent area is  really 
due to i nterference between waves of sound reach­
ing the spot directly and those reflected from the sea. 
If the effect were due mainly to interference in this 
way it ought to be possible to recover the sound by 
the listener's changing his altitude above the sea 
surface, but Lord Rayleigh has on several occasions 
tried this On board the " I rene" and has not recovered 
the sound. 

A new detonator has been devised by a Berlin in­
ventor for firing explosives, consisting of pulverized 
aluminium mixed with detonating and oxygen-yielding 
substances. The aluminium is used in the shape of 
powder as an ingredient in detonating compositions, 
and especially of those mixtures for filling detonating 
or percussion caps for starting the detonation of ex­
plosives. The detonation composition varies according 
to the explosives employed, but in  each instance it  is 
essential to utilize the thermic properties of alumini­
um, which produces a very high temperature when 
burnt with oxygen-yielding substances, in consequence 
of which the mechanical energy developed is  much 
higher than that obtainable with the compositions con­
taining no aluminium. Owing to this peculiar prop­
erty, a small quantity of aluminium composition is 
sufficient for detonating explosives, on which the com­
positions h itherto used free from aluminium have little 
or no effect. 

Two French explorers, M.  Pierre de Jecquer and M. 
Watlin, have been carrying out some interesting exca­
vations for archlBological purposes in  Persia, and have 
made several valuable discoveries. At Susa they un­
earthed a large black marble column, covered from 
head to foot with cuneiform inscriptions, which should 
throw much light on the history of that ancient capital .  
According to the terms the explorers h ave made with 
the Persian government, they are not compelled to 
examine their treasures at Susa, but are permitted to 
transport them to France. Originally the concession 
permitted them only to share equally with the Persian 
government, but they were molested and attacked by 
the natives at Susa, and by way of compensation they 
obtained the right to take everything they require from 
Susa. In other parts of Persia the Shah claims 
his share. Generally the explorers work four or five 
months at Susa, and then before the winter in Susi�na 
becomes intolerable, they migrate to the northern 
parts of the country, where there are ample fif'lds for 
exploration. In this way they are gradually unfolding 
the history of p ast ages, and at the same time a<liling 
considerably to the present incomplete knowledgt? of 
Persian geography. 
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A UNIQUE RAILWAY. 
BY C. E. PRICE. 

Probably the shortest paying street railway in the 
world, and certainly one where more rides can be 
obtained for a dollar than anywhere else in  America, 
is the "Angel's Flight" in Los Angeles, California. 

Generai View of the Railway and Observatory Tower. 

Formerly the pretty residence portion of the city, 
"Olive Heights," could only be reached either by a 
long detour or climbing a great number of very steep 
steps. One of Los Angeles' citizens conceived the idea 
that a railway up the steep incline could be made to 
pay, and within a few weeks he had his road i n  opera­
tion. 

The road is 3 5 0  feet in  length between terminal 
pc.i nts, and rises one hundred feet in  this 'distance ; 
it is built on the three-rail, automatic, turnout sys­
tem. The two cars, "Olivet" and "Sinai," are attached 
to the ends of a double cable, which is  wound over a 
drum operated by a ten horse power electric motor at 
top of the hill .  As one car goes up, the other 
descends, the two cars counterbalancing each other, 
and thus effecting a great saving in power. 

Entering the lower station, the first thing we notice 
is the "bill  of fare." "One ride 5c . , 3 rides 10c. ,  10 
rides 25c. ,  100 rides $1 .00 ."  The cars will hold ten 
people seated, which is  the limit ; a number of signs 
announce, that no standing is  allowed, as a sudden 
jar might throw the passenger out and down the steep 
incline. Another sign instructs the passenger to press 
the button when he is  ready to start, and on his doing 
so the car starts. During the ascent a beautiful view 
i3 obtained of Los Angeles. Arriving at the top, one 
sieps from the car into the ticket office, where he pays 
his fare, and passes into a small building, open at the 
sides and filled with comfortable seats, from which 
the view may be enjoyed ,  and where a sign informs 
th e passenger that he has reached "Angel's Rest." 
Here i s  a pretty little terraced park with flowers and 
a fountain.  Then by climbing the stairs of the large 
iron observation tower to the "Angel's View,"  156 feet 
above the street below, another excellent view is had 
of Los Angeles, the surrounding towns, and the Pa­
cific ocean. 

It  was estimated that the patronage of the people 
living on the Heights would pay the expenses of the 

Scientific American. 
road with one-cent fares, and that the tourist and 
curiosity seeker. in their anxiety to ride on so unique 
a road and obtain the view from the tall tower (which, 
by the way, costs 5 cents extra ) ,  would furnish the 
profit. As the cars can make a trip every minute, 
and the one man in the power house can run the cars, 

collect the fares and perform the duties of all 
the several officials necessary on an ordinary 
railway, the expenses are liglit, and the enter­
prise bids fair to be as much of a success from 
a financial standpoint as it  is from a mechanical 
one. 

••••• 
The Price of Progress In Agriculture. 

BY B. F. W. THOHPE. 
Special development of plant and animal life to 

their highest degree of excellence and productive­
ness brings an increased liability to disease and 
derangement. The very effort of producing an 
abnormal yield of  milk in the dairy animal, of 
flesh and bulk in the beef and draft breeds, or 
those intensive qualities of nerve, bone and 
muscle combining to make possible the two­
minute racer, is at the expense of a part of the 
inherent vitality of the animal in question. The 
same principle holds true in the plant world.  

The most highly improved and prolific varieties 
o f  fruits, grains and other vegetable products 
have reached their positions of excellence, as a 
rule, with a certain loss i n  vigor in some direc­
tion. I n  short, there is  apt to be a weakening 
in resistance power against exposure and disease 
in both plants and animals when any particular 
function is worked beyond its natural capacity. 
Thus have util ity breeding and hot-house meth­

ods of improvement created a greater necessity 
for protective remedies against pests and dis­
eases, as well as a greater need of vigilance in 
their application in the realms of both animate 
and inanimate nature. In addition to the above­
mentioned causes the constantly expimding terri­
tory devoted to agriculture and the rapid in­
crease and extension of commerce serves to pro­
mote and distribute the husbandman's hindrances 
in a constantly increasing ratio .  I t  is not the 
writer's intention to here enter i nto detailed 
consideration of these forces of opposition which 
the modern farmer has to intelligently meet and 
conquer, or  at least effectually hold in check to 
insure compensation for his toil .  Rather the 
idea is  to emphasize the need of keeping well 
abreast of the higher levels of thought and im­
provement which do not remain stationary for 
a single year, or season even. The National and 
State stations of experiment and investigation 
from Maine to California, north, south and cen­
tral, have at all times scores of scientific and 
statistical grists feeding into their experimental 
hoppers from which all grades of intellectual 
food-stuffs are iSSUing. These bulletin brain­
rations composed of figures, facts and fiction 
later pass through the sifters, blowers, cleaners, 
graders and retorts, compriSing the agricultural 
press, farm organizations and individual farm 
experiments, where by the aid of "quiz" column, 
question box, discussion, essay and editorial 
comment the practical is  eliminated from the 

theoretical. It has been mainly by such helps 
that th e reading and thinking farmers have been 
enabled to make such strides i n  both method 
and quality of production as to cause the ad­
miration and astonishment of the civilized 
world. Those farmers who have heretofore ex­

pressed contempt for "book farming ideas"· have 

been doing some quiet 
thinking while  critically 
observing the effects pro­
duced by adaptive fertiliz­
ing, utility breeding, in­
tensive t iIIage, disease and 
pest controlling rem�dies 
and other of the lengthen­
ing list of science-founded 
helps.  The fact is  dawn­
ing on many such former 
skeptics that a few dollars 
judiciously expended for 
farm publications and 

A Car Descending the Steep Grade. 

books treating on special 
and general lines of their 
work, with a reasonable 
amount of time devoted to 
study and discussion, may 
be profitable, not only i n  
direct financial returns, 
but in the i ncreased re­
spect felt by themselves 
and others for their occu­
pation. The progress at­
tained in agriculture, prac­
tically in the past half 

century. though so marked A UNIQUE RAILWAY. 
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and far'reaching in effect, is but the beginning of the 

triumphs which are to follow in this most important 
and fundamental of  i ndustries. Nearly all the inven­
tions and discoveries which have revolutionized the 
induF;trial world are found to bring additional profit 
and power to the farmer as he becomes qualified to 
take advantage of nature's unlocked secrets. The 
farmer must realize the full importance of  the fact 
that his vocation is  pre-eminently the one where prac­
tical adaptation must be combined with exact com­
pliance to fixed natural laws, or, in  other words, agri­
cultural science. These necessary laws are not very 
numerous or difficult to get a working knowledge of, 
but must be comprehended suffiCiently to make their 
importance understood. The progress already at­
tained and now steadily going forward must ere long 
make the farmer's lot in reality what is  has always 
been in possibility, among the most attractive and 
noble of pursuits. 

4> • • 
011 Fuel 1'01' 'J.'ul'l)cdo Boats. 

One of the objections to the use of oil as a fuel for 
vessels has been the heat of combustion, which, it. is 
claimed, is too intense for the endurance of the men in 
the boiler-room. In order to determine whether this 
objection is  of sufficient weight, the United States Naval 
Department is  about to make an experiment with the 
torpedo boat "Rodgers." The crew is  to be engaged for 
five days in a test, which will be conducted by the 
members of the Board on Oil Fuel and which will show 
conclusively whether petroleum can be successfully 
used on this type of craft. 

.... » .. 
A N e,v 'J.'hne-Fu se. 

It is reported that a new time-fuse for armor-piercing 

View Showing the Two Cars Passing at the Automatic 

Turnout. 

shells has been successfully tested by the Ordnance 
Department, under the direction of its Chief, Brig.-Gen. 
William Crozier. The chief merit of the fuse is  to be 
found in the fact that it does not detonate the shell 
until the plate has been penetrated. It is  said that a 
shell fitted with this fuse and fired from a 12-inch gun 
penetrated 14 inches of Krupp armor before detonation. 
The importance of these results will be appreciated 
when it is considered that the thickest Krupp armor so 
far made is but twelve inches. 

The tests were conducted with the army 12-inch 
rifle,  which is  heavier than the navy weapon of the 
same caliber. No doubt good results can be obtained 
with the navy gun. 

.. , ... 
Fu rther N ews of tbe "Bellelsle" Tests. 

In spite of the great secrecy preserved by the British 
officials. additional i nformation has leaked out of the 
results obtained during the recent tests made with the 
old battleship "Belleisle." If all accounts are to be 
believed, the result was a decided triumph for the 
conning tower, which, though covered with old com­
pound armor, withstood the attacks of 9 . 2-inch guns. A 
rat imprisoned in the tower for the purpose of deter. 
mining the effect of lyddite fumes and the concussion 
of shot and shell wms found to be uninjured. How 
destructive was the lyddite was shown by the total 

destruction of two torpedo nets. 
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LAUNCH OF THE FIRST SEVEN-MASTED STEEL 
SCHOONER. 

The recent launching at the yards of the Fore River 
Ship and Engine Building Company of  the seven­
masted steel schooner "'1'. A. Lawson" was an event of 
more than common significance in the shipping world. 
The fore-and-aft trading schooner is  a distinctly 
American craft. 
The history of its 
development from 
the original two­
sticker up to the 
multi-masted ves­
sels is full of in­
terest. It  is only 
of late years that 
the many-masted 
type has received 
any extensive de­
velopment ; but so 
successful have 
t h e  f 0 u 1' ,  fi v e 
a n d  six-masted 
schooners been, 
that it  was only 
a question of time 
when a seven­
masted c l' a f t  
should be con­
structed, for in 
this matter of 
shipbuilding, as 
in so many other 
forms of con­
struction charac­
teristic of our 
modern industrial 
life,  it holds true 
tha t  the bigger the unit, the less the cost of operation, 
and the larger the profits_ 

The largest schooner previous to the launch of the 
"Lawson" was a six-masted vessel which measured 
330 feet in length, 48  feet i n  beam and 22  feet depth 
of  hold, with a maximum carrying capacity of 5 5 0 0  
tons of cargo. That vessel, like all of her predecessors, 
was built of wood. The ship 'recently launched, how­
ever, is  a great advance on her predecessors in  every 
re�pect_ I n  the first place she is  built throughout of 
steel ,  with a cellular double bottom and three complete 
steel-plated decks. The lower masts throughout the 
vessel are also built of steel. The total length of  the 
ship over all is 395 feet, beam 50 feet, and molded 
depth 3 4  feet 5 inches_ She has a dead weight 
cargo capacity of 7500 tons and her displacement at 
her maximum draft is  1 0 . 000 tons. The sail plan is 
drawn on a generous scale. The main masts are a l l  
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sixteen minutes, the shortest intervals between shoti!l 
being one minute twenty-five and two-fifth seconds_ 

After this test a series of thirty rounds was fired_ 
The official time between the firing of the first and 
tenth shot of  this series of thirty was thirteen minutes 
and twenty-two seconds. The next ten shots were fired 
by another crew in nearly nineteen minutes time. The 
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final ten rounds were fired by a base-ball and foot-ball 
detachment, whose training was such that the ten 
shots were fired in ten minutes and fifty-nine and two­
fifth seconds. The firing of the entire thirty rounds 
took only forty-six minutes. 

. ' . . . 
HINTS FOR AMERICANS-TRANSPORTATION IN SOUTH 

AMERICA. 
BY c. E. ROBT. 

After an extended tour through South America, the 
w r iter is convinced that one important reason why 
American goods are so seldom seen is  because we will  
not adapt ourselves to the transportation facilities on 
that vast and populous continent. In all but one or 
two of the many large ports of South America steamers 
anchor off shore and all merchandise is  transferred 
to the small docks by means of lighters. This necessi­
t Ottes an extra handling of  goods, and therefore 

stauncher packing, It very essential point. In many 
places goods are carried by natives or Indians, 
either on their backs or suspended from a pole 
which rests across the shoulders of two men. In this 
manner quite a considerable weight is  often carried_ 
I have seen cases weighing 400 pounds carried through 
the streets by two men ; on one occasion I saw four 

men carry an up­
right piano. This_ 
however, 0 n 1 y 
holds good in the 
smaller cities ; in 
the larger ones 
transportation i s  
chiefly by wagons_ 
It  is into the in­
terior, however, 
that most of the 
imports find their 
way, and as the 
continent i s  vast 
in size, the area 
of  .South America 
being equal to 
two and one· third 
times that of the 
U n i t  e d States, 
I o n  g distances 
must be covered, 
the method of 
transport::: tion be­
ing as a rule to 
pack goods on the 
backs of burros_ 
When we find 
horses they are 0 
very small st ·· 
ture, excepting ill 

the southern or colder sections, and these small ani­
mals have a limited carrying capacity. Roads being 
scarce, goods must be packed on the backs of these 
diminutive animals, and packages should not weigh 
more than 1 5 0  pounds, and even that is  strenuously 
objected to in many localities . 

In some sections of the continent, especially along 
the west coast, I found the modes of transportation 
strangely interesting and picturesque. These condi­
tions vary in the different localities. Arriving at Mol­
lendo, a port o f  southern Peru, through which pass 
pra ctically all imports and exports of Bolivia, I found 
i t  was a most difficult problem to bring goods ashore 
on account of the rough waters, merchandise and pas­
sengers alike being hoisted onto the small dock by 
means of a steam crane. From here starts the great 
A requipa and Puno Railroad. which has its terminus 
317 miles away at Puna, on Lake Titicaca, whence 

1 3 5  feet in  length from the 
mast step to the top of  the 
upper band, and they are 
all of a uniform diameter 
throughout of  32 inches. 
The topmasts are of one 
length, bei:1 g  5 8  feet in 
len/?" h over all and taper­
ir.r� from 18  inches to 10 
inci,es in diameter. The 
total sail area of the lower 
sails and top sails is  40 ,617  
square feet. The sai ls  will 
be handled largely by 
steam power, the plant in­
cluding a 9 x 1 0  double­
cylinder ship engine, and 
five 6 x 8 hoisting engines, 
with two vertical boilers, 
one in the forward and one 
in the after house_ As a 
re3ult of the installation 
of  steam power for hoist­
ing the anchors and hand­
ling the same, the number 
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merchandise is  trans­
shipped via steamer to 
Chililaya, in B olivia, a 
country which has no sea­
port, h aving lost the prov­
ince of  Antofagasta some 
years ago. From here all 
goods are transported on 
the backs o f  burros, the 
typical donkey, for Bolivia 
is  the home of this valu­
able pack animal. The 
burro will carry some 300 
pounds on his back and 
trayel day after day with 
but very little food or 
water. In the higher alti­
tudes, and Bolivia is  one 
of the highest inhabited 
countries on the globe, La 
Paz, the capital being some 
1 2,000 feet above sea level, 
we find that graceful and 
invaluable pack animal. 

o f  hands necessary to work 
this huge vessel will  be re­
duced to nineteen men. 
The total cost is  $250.000_  
The craft was designed by 
B .  B .  Crowninshield, of 
Boston. 

... . ... 
Test of t he l O- I n d. Coast 

D efe nc e  G u n .  
It  will  be remembered 

that in last week's Scm:\,­
'1'lFle AMElUCAx was chron­
icled the test made at Fort 
Monroe with an 8-inch 
gun_ On July 28  at Sandy 
Hook a 10-inch gun on a 
barbette carriage was fired 
for rapidity and endurance 
obQervations_ The first ten 
shots were fired in exactly 

BURBOS USED IN TRANSPORTING GOODS T.HROUGII PERU AND BOLIVIA. 

the llama, which will  
travel farther and with 
even less food than the 
burro,  but will not carry 
more than 150 pounds_ The 
llama resembles a camel, 
kneeling in camel fashion 
to receive its load, and it 
will not arise i f  more than 
150 pounds are placed on 
his  back ; moreover. the 
weight must be ev€nly dis­
tributed over his back and 
sides_ 

Much complaint is made 
by the South Americans 
about the marking of cases_ 
They should be marked in 
Spanish, the official lan­
guage of all South Ameri­
can countries except Brazil ,  

w h e r  e Portuguese 113 
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::;poken.  The contents of the case, givmg the exact 
wdghl, net, tare, and gross, should be plainly marked. 
To these matters the English and German merchant, 
who control the South American trade, pay strict at­
tention, and this is  one of the reasons why they re­
ceive the preference. 

Americans wi l l  not lay any strong hold upon the 
great South American trade so long as the existing 
conditions in those countries are not made the subject. 
of more careful study. Their credit system does not 
appeal to us,  for it  i s  a long time credit, six months on 
the average, but European houses vie with each other 
in  the persistent effort to control the rapidly-growing 
markets of South America. Commercially it  is  a land 

of present importance and great future promise. Two 
cities on the east coast have each a population o f  one 
mill ion ; on the west coast there are also many cities 
densely populated .  

The objections to the credit system could be over­
come, but we must first learn to pack our merchandise 
in small, light and strong cases, suitable to the condi­
tions exacted by the unavoidable circumstances of 
pr imitive transportation_ Although it is  true that 
many railroads exist, and that several of consequence 
are in course of construction , this vast continent con­
tains mil l ions of inhabitants who depend absolutely 
on the burro and llama for transportation. 

... 4' • •  " 
THE GRE AT FLOATING DOCKS OF BERMUDA AND 

ALG IERS, LA. 
BY ROBERT C.  FYFE. 

Particular interest attaches j ust now to the question 
of dry docks, on account of the fact that the " I llinois," 
the latest of our battleships to be put in commission, 
is now in drydock abroad, for the repair of serious 
damage done to  her hull by running aground while she 
was on the European station. I t  was this fine vessel 
that was chosen to represent the United States at the 
great naval review at Spithead, which was organized as 
part of the ceremonies attendant on the coronation of 
King Edward VI I .  After the p08tponement of the 
review, the " I llinois" had the misfortune to run 
aground on rocky bottom and tear open the forward 
part of  her hull ,  thereby flooding one of  the forward 
compartments and rendering extensive repairs in dry­
dock necessary. 

This sudden crippling of our finest battleship wil l  
naturally direct renewed attention to the two great 
floating drydocks which have recently been constructed 
and placed in service. One of these, constructed for 
Bermuda, was built by Messrs C .  S. Swan & Huster, of 
Wallsend-on-Tyne ; another, which is  now at Algiers, 
La. ,  was built by the Maryland Steel Company at 
Sparrow Point. Both of  these were designed by Messrs. 
Clark & Standfield, London. Although the Bermuda 
dock is actually the largest ,  the Algiers dock is  the 
more powerful. It  may be interesting here to insti­
tute a comparison between these two and also the 
old floating dock, which was towed out to Bermuda in 
1 8 6 9 ,  and which i s  to-day one of the la!'gest floating 
doeks in the world. 

New Berllluda 
Dock. 

Length of dock . .  . . . . . . . . . . .  545 feet 
Lengtn of end pontoon • • . • . . 120 feet 
Length of middle pontoons • . 300 feet 
Width between fenders . . . . • .  100 feet 
Width of pontoons . . . . • • • • • • • 96 feet 
Height of vertical walls • • • • • •  53 feet 3 ia. 
Length of vertical walls . • . . • •  435 feet 
Thickness of wal l . . . . . . . . • • • •  13 feet 1 in. 
Total width of strnctnre . . . . • .  126 feet 

Lifting power up to deck 
level .  . . • • • • . . . . • . . . . . . . .  15,500 ton .. 

Extreme l ifting power. . . . . . .  17,500 tons 
Weight of hull . . . .  . • • • .  . . . . .  . 6,500 tons 

When it became evident that 

Algiers 
Dock. 

525 

100 feet 

18,000 tons 
20,000 tons 

5,850 

Old Bermuda 
Dock. 

3 81 

84 

123 feet 9 in. 

8,000 tons 
10,000 tons 

a new dock must be 
made at Bermuda the Admiralty were anxious to get 
an ordinary graving dock made. Borings were made, 
but everywhere the geological formation proved unsuit­
able for the purpose . . The old dock was rendered 
obsolete, not from decay, but because ships have in· 
creased so greatly in weight and in  dimensions. 

The simplest definition of a graving dock ( by which 
we mean the sunken or excavated type ) is a hole dug 
out in  the foreshore below high tide level, with its sea­
end closed by a caisson or gate. The vessel is  floated 
into the excavation, the ends closed by a gate, and the 
water then pumped out. Similarly a floating dock may 
be defined as a box built of wood or steel, which is  
allowed to fill  with water so that it  sinks.  The vessel 
to be docked is  drawn over it ,  the water in it  pumped 
out,  and by its buoyancy it l ifts the vessel out of the 
water. 

The modern floating dock is  "self-docking." This 
means that it i s  capable of taking itself to pieces and 
lifting any one part out of the water when nE>cessary 
for cleaning or repair.  This is  a very necessary con­
dition in a hot climate, where floating structures are 
exceedingly l iable to have their bottoms incrusted with 

marine organilOms ani! slime. 
The new Bermuda floating dock consists mainly of 

five ehief parts , comprising three pontoons and two side 
walls.  The three pontoons form the bottom of the dock 
and are placed between the side walls ; they form the 
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main l ifting portion of the doek. The two side walls 
are chiefly designed to  give stability and to afford con­
trol over the dock i n  sinking it to take the ship on 
board ; they also do some of the lifting work. The 
center pontoon is  300  feet long and is rectangular in 
shape ; the two end pontoons are each 1 2 0  feet long and 
have each 70  feet of the length rectangular in plan, the 
outer portions being beveled off in a way that will 
facilitate towing. The side walls are each 435 feet long 
and 53  feet 3 inches high. For the purpose of admitting 
light and air under the bottom of  a vessel when docked 
there are two large openings in each of the side wall s.  
The ends of the side walls are beveled off to carry out 
the lines of the end pontoons. The vertical side walls 
are firmly attached to the pontoon bottom, being 
fastened by double fish-plates and tapered pins, to take 
which there are steel lugs built into the structure, both 
of the walls and pontoons. 

The new Bermuda doek is  both longer and heavier 
t.han any floating dock that has ever before been built. 
It  is 545 feet long, and its clear width between rubbing­
fenders is 100  feet. As the side walls are a l ittle over 
1 3  feet across, the total width of the structure i s  
somewhat above 1 2 6  feet. The lifting power up to the 
floating deck level is  1 5 , 5 0 0  tons ; but by using the 
shallow pound this can be increased to 17 ,500  tons. 
The weight of  the hull is 6 , 500 tons. The sides or 
walls are high enough to enable a vessel of 3 2  feet 
draught to be berthed on the keel block. the latter being 
3 feet 6 inches high. 

The new dock is  capable both of docking itself and 
also of  docking a battleship or  cruiser. Each of  the 
side walls can be l ifted separately out of the water, and 
each of the pontoons can be li fted separately, so that 
any portion of the dock ean be examined, cleaned, re­
paired or painted as occasion requires. 

For the docking of  a vessel the dock is sunk to a 
certain depth by taking in water ballast ; the ship is  
then floated over, and ,  the  water being pumped out, the 
vessel is  l ifted out of the water, thus allowing of repairs 
being made in her under portions. The three pontoons 
are divided into 40  pumping divisions, and of these 3 2  
a r e  water-tight. The side walls have also 8 water­
tight compartments in eaeh. All these divisions are 
provided with a separate pipe each . with a valve. All  
the pipes on eaeh side lead directly into the main drain 
of  their respective side. There are four 1 8-inch cen­
trifugal pumps in each wall, and any one pump can 
empty all the compartments in its half of the dock. If 
the whole of the pumping machinery on one side were 
to break down, the other half could sti l l  empty the 
dock, though , of  course, at a slow pace. The pumps 
are driven each by a separate compound condensing 
engine directly attached. 

Although the new Bermuda doek exceeds the Algiers 
structure in length by 20 feet and in weight by 650  
tons, the  latter has greater l ifting capacity. I t  reeently 
l ifted the United States battleship " I l linois," a vessel 
of  11 ,565  tons displacement. Up to positive level it 
will raise 18 ,000  tons, and if  the "pound" be utilized 
the capacity eould be increased to 20,000 tons. 

The battleship "Sans Pareil" was seleeted to test the 
new dock. This battleship is a sister ship to the ilI­
fated "Victoria," rammed by the "Camperdown" in the 
Mediterrean in June. 1 89 3 .  She is 340 feet long and 70 
feet wide. Her armor is 18  inches, tapering to 16, and 
she carries ten 1 6 1!J  1 10-ton guns in one heavily 
armored turret well  forwar d .  These guns are the 
largest carried in any fleet. The " Sans Pareil" entered 
the dock about 1 2  o'dock, and she was then drawing 
about 27  feet 4 inches. 

At a little after 2 o'dock the pumps were started and 
they were kept at work until the battleship was l ifted 
out of the water and the pontoon deck was high and 
dry. The l ifting of  the " Sans Pareil" took about an 
hour, and the port guardship at Sheerness was then 
towed back to her moorings. During the docking care 
had to be taken that both sides of the dock rose equally, 
and on this occasion all fortunately went well.  

The new Algiers floating dock recently successfully 
l ifted the United States battleship "I l l inois ," of 11 , 565  
tons displacement, and a word may be said  here as to 
the different methods employed for docking vessels in 
the British and American navies. The American plan 
is  to attach to the bottom of the ship exterior longitu­
dinals or stout side keels. Rows of blocks are placed 
for these in the dock, as well as the usual blocks for the 
central keel. The vessel then sits upright on level 
blocks and requires no shoring except for centering. 
The British method i s  to poise the ship on her keel and 
prop it up by a l arge number of  raking struts and 
bilge ffuores. The former plan certainly s aves time, 
and it  i s  stated that the docking keels have no appre­
ciable effect on the speed of the ship with which they 
are built. Those who are against the American plan 
argue that as a ship passes very little of her time in 
dry dock it  is  better that such a weight should be at 
rest in  one drydoek than that hundreds of ships should 
have to transport the buhlen all over the world.  

I n  certain quarters there has been, and is  perhaps 
sti l l ,  a prejudice against floating docks, but the success­
ful docking of the " Sans Pareil" and the " Illinois" in 

the two new great docks should do much to con vi nee 
critics that the floating dock is  capable of performing 
any work that may be required of it .  I t  would perhaps 
surprise many people to hear what an amount of sea 
these docks can stand. Floating docks have been 
moored in the open Pacific for a number of years, and 

we learn that they have succeeded in dealing with 
vessels in quite a respectable swell. The two floating 
docks of this type have often been at work in bad 
weather when the graving docks in the vicinity have 
been unworkable. 

London, Eng. 

British Trade. 

Notwithstanding the heavy competition which Great 
Britain i s  experiencing in the shipbuilding industry, 
according to the recent issued official statement of  
navigation and shipbuilding, the United Kingdom is  
easily holding i ts  own in this  ramification of trade. 
During 1901  775 ,681  tons of vessels were built in  
British yards, being an increase of 40 ,000 tons over 
the tonnage for the previous year. The total tonnage 
o f  British merchant shipping in 1. 901  was 9 , 5 24 ,496  
tons ,  or 1 3 0,000 tons in excess of  what it  was in 1900 .  
Vessels totaling over 200 ,000 tons were built  for for­
eign buyers. A very comprehensive estimation of the 
extent of 1;Iritish shipping may be gathered from the 
fact that d uring 1901 more than one-half of the total 
imports were brought on British vessels, and two­
thirds of the exports were carried on vessels flying 
the English flag. 

• • • • •  
Wreck of the World's L arg� st L ocomotive. 

The huge locomotive recently built for the Santa Fe 
Railway to haul freight over the Step Raton Mountain 
Road, was wrecked on July 29. In company with two 
other engines the giant locomotive was taking a very 
lorig train over the mountains. Three times the train 
broke in two. When the l ast break came the long 
train started to  back down the steep grade and the 
giant locomotive was unable to hold it. The brake­
men, after having tightened every available brake, 
were finally compelled to jump for their lives. After 
a mad dcwnward plunge of three miles the train 
jumped the rails on a bridge, 5 0  feet high', near Sey­
mour. The engine and all  the cars plunged down 
the canon. The engine is the largest freight engine i n  
t h e  world .  

• . e ,  • 
'.I'I. e K r u p p s  and the St. L o u i s  Exposition. 

News comes from Berlin that the Krupps have 
refused to exhibit at the St. Louis Exposition because 
the United States did not purchase the great gun which 
they sent to Chicago in 1 8 9 3 .  Whether any reliance is 
to  be placed upon this piece of information cannot at 
present be determined. At all events it c annot be 
denied that since it is against the policy of this country 
to confer decorations, many exhibitors will have noth· 
ing to show for their trouble. It is  suggested that 
Emperor William recognize the best German exhibitors 
by bestowing orders upon them. No doubt this would 
overeome a difficulty which may hamper the officials 
of the exposition. 

• • • • • 
Th e C u rre n t  S u pple me nt. 

The current S U l'l'UME N T  is opened by a well-il lus­
tJ'ated article on the French sardine industry. The 
passage of the Panama C anal Bill  has been of interest 
not only to Americans, but also to Europeans . For 
that reason a discussion of the canal from the English 
point of  view is  timely. An article written from such 
a point of view will  be found in the SUPPLEMENT. Dr. 
Marcus Benjamin has prepared a digest of the public 
lectures read at the American Association for the 
Advancement of Science. "Counterfeiting and Coun­
terfeiting-Protecting" is  the title of a paper which 
tells much tlrat is  probably new to the general public. 

Mr. Howard Crosby Butler writes on the "Sculpture 
of Northern Central Syria." His paper is  illustrated 
by photographs. Two natural history articles, the 
one on "The Dragon-Fly's Flight and the Means of Its  
Aecomplishment," and the other on "The Nesting 
Season of Birds of Prey," are both entertaining and 
valuable. Just now the claims of rival inventors in 
the field of  wireless telegraphy are attracting much 
attention in the daily press. Consequently a very 
exhaustive and very fully illustrated paper on the "Pa­
ternity of Wireless Telegraphy" is of rare interest. 
'I'he miscellaneous notes and consular information will  
be found in their usual places. 

. ' . .  
A portable garbage crematory, the invention of 

Morgan J.  Cragin, of Chicago, was recently tested at 
a New York apartment house. One of .the features of 
the apparatus is the employment of a grate con­
structed of hollow piping, by  means of which it is 
possible to combine the disposal of  the garbage with 
the heating of water. In this manner it is possible 
to use garbage as a fuel. 

· . .. . . 
Sir John Aird announces that the last coping stone 

of the Nile Dam at Assouan was laid OD_ Jlll:y 30. 
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1<; l e c t rical N ot e  ... 

it is announced that a company has been formed 
with a nominal capital of £ 175 ,000  for the purpose of 
operating the Armstrong-Orling system of wireless 
telegraphy. Factories are to be erected in Bucking· 
hamshire and in France. The step is  the outcome 
of experiments made in Hughenden in the autumn of 
1901 ,  when electrical impulses were sent through the 
ground without wires and without poles.  I t  will be 

' remembered that the SCIE::'!TIFIC A }IEHIcA:'\ described 
very fully how, during the experiments, a torpedo was 
moved at will  to the right or left by pressing a releasing 
lev er of a small transmitter. 

Osmium has the highest melting point of any metal , 

viz . ,  about 2600 deg. C . ,  and it can, therefore, be used 
at a higher temperature than carbon in an incan­
descent lamp, making the efficiency correspondingly 
higher. The lamp is the invention of Dr.  Auer von 
,Yelsbach, and the Auer Company, who are making it,  
will shortly be letting out lamps on hire, Owing to 
the rarity of osmium, it is  found worth while to em­
ploy the metal remaining in the filaments after they 
have burned out. The chief difficulty appears to be 
the low resistivity of osmium. Owing to this, up to 
the present lamps of 25 ,  3 5  and 5 0  volts only have been 
produced , and the smalle3t candlepower of a 3 5-volt 
lamp has so far been 40. The lecturer described ex­
periments made with a 20-volt lamp at different pres­
sures. At 20.5 volts the lamp gave 2 2  candle power, 
a:Hl required 1 . 48  watts per candle, At 25 volts the 
p-fficiency rose to 0,99 watts per candle and the candle 
power to 46. At 3 0  volts the figures were 0 . 654  watts 
per candle and 99  candle power ; at 3 5 volts 0 . 487  watts 
per candle and 1 7 1  candle power ; at 40 volts 0 . 38  wa tts 
per candle and 275 candle power ; and at 50  volts 0 . 3 �  
watts p e r  candle a n d  460  candle power, At this pres­
sure the lamp burned out, A life test was made on 
another lamp at its normal pressure, This lamp re­
quired 1.5 watts per candle at the commencement, 
dropped gradually to 1 . 3 6  and 1 .32  watts per canclle , 
and finished at 1 . 4  watts p e r  candle after n o o  hOUl>D. 
During this time the candle power, which started at 
1 4 . 8 ,  rose gradually to 1 6 , 8  after 250 hours, and then 
dropped to 15 candle power after 1000 hours' use.  

One of the most important substitutions of electric 
for steam traction in Italy has been car"ied out by the 
Mediterranean Railroad Company upon a system of 
l ines starting from Milan, The main branch goes from 
Milan to Gal larate, 25  miles, and thence start three 
separate branches which supply the Lago 'VIaggior'3 
region and have their termini at ArGna, Laveno and 
Porte Ceresio, with lengths of 16, H I  and 20 mil8s. The 
Milan·Gallarate line passes through a densel y populated 
region and the traff; c  i s  constant throughout the veal', 
while the three branches supply the tourist traffic, 
which is consi derable in the summer B nd autumn. In 
order to meet the competition of the local tramway lines 
the company was obliged to change its system. S ince the 
new system was inaugurated last October the passenger 
traffic has increased 50  per cent, The direct-current 
system is  used for the motors, and the trains have a 
speed of 50 miles an hour. The energy is su pplied by a 
hydraulic and a Eteam pla .1t  on the Tes,3in.  which 
generate 3·phase current at 1 2 . 000 volts, and this is fed 
to the line by suo-stations at 650  volts,  The third-rail 
contact system is used. The hydraulic  plant, at Tor-
na vento, is  under construction.  
is fed from the steam plant. 

Meanwhile the road 
A fall of 25 feet is 

obtained here by a branch canal, which delivers 140  
cubic yards per  second, representing 1 1 ,000 horse 
power. The dam upon the Tessin is constructed upon 
the Poiree movable system, w ith 179 sections. The 
eanal,  which is over 40 feet wide and 1 2  feet deep, is  
navigable, The station has eight l arge turbines, which 
d rive the alternators, and two smaller ones for the 
exciters. The main turbines generate 1200 horse power 
and the dynamos 742 kilowatts. The steam plant will  be 
used as a reserve when the hydraulic station is  fin­
ished ; i t  has eight boilers and three horizontal Corliss 
engines of 1400 horse power,  which drive tripha�e 
al t ernators. The latter give 13 ,000  volts at 25 reversals. 
From the station the current is transmitted by two 
main lines at high tension, and these supply the five 
sub·stations for the road, where the current is  trans­
formed to 420 volts direct current by sEts of rotary con­
verters. The third rail ,  carrying the current. is  sup­
ported along the road every 12 feet upon earthenware 
insulators protected by a cast-iron cap whieh receives 
the rail flange. The rolling stock consists of 20 motor 
cars and 20 trailers, of 55  feet length. h aving two first· 
class compartments containing 24 passengers. and two 
third-class containing 39 ,  The cars have a vestibule at 
each end, in which is  also the motorman's cab. The 
motor cars will  hold in all 7 5  passengers, and the 
trailers 90 ; the former h ave four Thomson-Hom.ton 
motors per car, which take current from the 8 ; <1 e  rail  
by four sliding contacts . The express' trains make a 

speed of fiG miles an hour,  an(1 the onlinary trains �O,  
The road started last November with 3 8  trains per day, 
but since January 42 trains have been running, 

Scientific Am.erican 
Engineering N otes. 

Considerable prominence has lately been given in 
the press of the world to the fact that not a passen­
ger on the English railroads was killed during the 
year 1901 . It may prove of interest to know that on 
the Mexican National Narrow Gage Road, from Corpus 
Christi through Laredo to the city of Mexieo, with 
its br::nches amounting to more than 1 , 200 miles of 
operated road, for more than twenty years no passenger 
has been kille(l .  This, in the fat'e of the faet that 
this road climbs more mountains, turns more curves 
than any road in the United States, 

According to Engineering News, a special trolley 
car for conveying fire engines is  in use at Springfield, 
Mass. The engine is  carried on a platform only nine 
and one-half inches above the top of the rail , mounted 
on a truck at each end. The front truck is detached 
and the front end of the platform lowered to th8 
ground when the engine is to be loaded on the car. 
Platforms over each truck affonl space for firemen 
and equipment. The length of the car over all is 30 
feet 10 � e  inches, and its net weight i s  14 ,000  pounds. 
The Springfield Fire Department has loaded an en­
gine on one of these ears in  two and one-quarter 
minutes from the time the car was in position to its 
lJeing ready to start, and has unloaded an engine and 
attached the horses to it  in  one and one-q uarter min­
utes. 

iViost of the roads reaching the recently developed oil  
fieLls in the Southwest are actively engaged in making 
the necessary changes, o r  have preliminary alTange· 
ments under way, whereby oil  will be used as locomo­
tive fuel on the equipment operating locally in this 
territory. There is  economy in the use of oil  in com­
parison with coal in this district,  where the cost of 
coal i s  above and the quality below the average, but 
just how much is as yet undetermined from reliable 
information. Conservative estimates, says the Rail­
way Age, place the saving at from 15 to 20 per cent. 
This reduction is not based on the relative cost of 
actually producing one horse power by use of coal or  
oil  as fuel ,  but involves the eomparative co"t  of the 
handling of  both, and i t  i s  from this source that thE 
greater proportion of the economy must be looked for, 
as in  some instances the actUal cost o f  the amount of 
oil  used for fuel has exeeeclecl the cost of coal in  per­
forming similar servi ce. This  may possibly have been 
due to i mproper combustion, but i t  i l lustrates the fact 
that care must be taken i n  the selection of the propel' 
appliances for using oi l  to effect an economical con­
sumptioll . 

The production of pig iron in the first half of 1 9 0 2  
w a s  8 , 808 , 574  gross tons, against 7 , 6 7 4 , 6 1 3 tons in the 
same period of  1901 and 8 . 203 ,741  tons in the 
second half of 1901 .  The production of pig iron in 
the United States for the first half of 1 9 0 2  was more 
than a million tons greater than the production of 
either Great Britain or  Germany during the whole 
year of  1901 ,  the total produetion of these countries 
being 7 , 761 , 830  and 7 , 7 3 6 , 6 6 3  gross tons during that 
period, The production of  Bessemer pig iron cluring 
the first half of 1 9 0 2  was 5 , 1 05 ,932  gross tons, against 
4 , 5 8 2 , 1 8 7  tons during the same period of 1901 .  The 
production of  basic pig iron durll1g the first half of 
HJ02 was 1 , 0 5 3 , 2 7 4  gross tons, against 645,105 tons in 
the same period o f  1901.  Charcoal pig iron produc­
tion for the first six months of  1 90 2  w a s  1 8 6 ·098  gross 
tons, against 1 9 4 , 2 3 1  tons in the same period of 1 90 1 .  
T h e  stocks of pig i r o n  unsold in t h e  hands of manu­
facturers on June 30, 1 9 0 2 ,  amounted to 29 .861  tons, . 
against 70 ,647  tons on December 3 1 ,  1901 ,  and 3 7 2 , 5 6 0  
tons on June 30 ,  1901 .  T h e  tota l number of furnaees 
in blast June 30, 1 9 0 2, was 286, against 259 at the 
same period o f  1901 .  

Mr, Charles Rous-Marten recently read a paper be ·  
fore the  English Society of Engineers, in  which he 
stated that a large proportion of English locomotives 
are 20  years old,  and that some are even 3 0  and 40 
y('ars old. B ritish locomotives only 20 years o l d, he 
remarked, were regarded as comparatively modern. 
While the longevity of these engines certainly spoke 
well for the material of which they were huilt ,  it  
could not be denied that they were out of date and 
unfit for modern railway purposes.  The loads of the 

olcler engines were limited to five·sixths of that hauled 

by modern machines ; in other worcis,  six engines with 

!'ix separate trains were requi red to perform the worl, 

of five improved machines on roarls  already congested.  

Furthermore, the cost of labor and worl<ing expenses 

were increased.  I n  comparing English with American 

practice, Mr.  Rous-Marten stated that our engines 

were not expected or even desired to last more than 

10  or 15 years at the most. and that they were then 

displaced by new engines fitted with modern improve­

ments and possessing a large margin of power. Al­

though he deemed the extreme longevity of English 

locomotives di stinctly n n rjesirahle , he a l so qnesti onecl 
the wisdom of \lR ing i n ferior lll ate l ' ia l  an d w orl{lmIl1-

ship which . it  mnst be eon[essecl ,  is often charader­

istic of the American locomotive. 
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A Substitute for Coal-Burning Apparat u ",  'V a n " ' d .  

To the Editor of S C I K.\ T 1 F I C  A:IImmcAN : 
Since the coal strike has promised to i nterfere with 

the domestic supply of eoal for the winter. I have 
scanned your columns each week for advertisement ; 
of hydrocarbon burners, suitable for ranges and the 
ordinary honse·heating steam boiler, but in vain. ])0 
you not think the present a fine opportnnily fcl' 
manufacturers of the above apparatus, in all  t 1�,: 
branches thereof, to push the sale of  such artic le '; '? 
And, doubtless, many who could successfully use oil 
for fuel would not return to coal. I n  my house, a 
frame dwelling in a nearby Jersey town, I have a 
range conneeted to a hot-water tank, water-back o r  
boiler, etc . ,  and a cast iron "pot" form of steam boi ler  
supplying eleven radiators. As prudenee in tryi ll '; 
a new hurning agent would dictate, beginning early 
to investigate the subject, I appeal to you to help me 
to get in touch with manufadurers of oil  burners for 
ranges and small steam heating plants, 

F. T. CAlIll', 
Asst. to Supts, Construction L, S,  S. 

New York City, July 31, 1902 .  
.. . . . . 

G ravitatio ll as a C a u se of V o l canic A ctio n .  

To the Editor of S C I E l'( T H'lC A�ll£lU(,Al'( : 
In relation to the adion of the sun and moon on 

intensifying volcanic disturbances, it seems quite pos­
!', i llle that a volcano on the point of eruption would be 
more liable to burst forth with the combined action 
or gravitational pull of the sun and moon ading in 
(;onjunction on a part of the earth that stood SqE;]l'fJ 
before the sun. The action, i f  any, must be (1 11c to 
the gravitational pull or tidal effed on the l i q ' l  i ,) 
interior of the earth.  

The eleetrieal disturlJances heing of a sC( "(J l l <hr:; 
nature, no doubt eauserl by t h e  heat from the vo l , ' '' , ; , 
the lllanetary influence or their positions an; in ;;ig­
nificant as compared with the attradion of the S H n  
a n d  moon. 'With t h e  possible exception of th e planet  
Venus its gravitational pull ,  although slight, if  arldecl 
to that of the sun and moon while in  eonjunetion 
might be the means of opening one of nature 's  safety 
valves. As for comparison pass a large magnet over 
the safety valve of a steam boiler that is  on the point 
of  blowing off and note the effed. 

On referring to the almanac, we find the sun and 
moon May 7 in conjunction almost directly overhead 
of the island of Martinique, and allowing a few hours 
tidal lag of the liquid interior we find the greatest 
effect at about the time Mont Pelee lJlew up. Simi l ar 
conditions are again due on the 3d of August. And 
i f  the pressure has not been greatly reduced by the 
last  eruption we may look for increased adi vity at 
about that date, A, H. B.\IWJo:I(, 

Watertown,  N.  y, 

'J'bc 'reJ e p h o n e  as a Su rgI('aJ I llst, ." U lt1 t' n ' .  
A(:cording to a London medical journal, severa l Lon­

fi on hospi tal surgeons are now using the telephonp, 
whenever they have occasion to probe for bullets. or 
other metallic objects embedded in the body of a per­
son. The receiver of the telephone is place<l on the 
head of the operator, and the patient is placed in the 
usual manner, in  contact with a plate ; the general 
medium employed being a wet sponge or some paper 
saturated with a saline solution, which is  spread over 
the plate. The latter i s  connected with a telephone by 
wire, and the probe after it has been intro(luced into 
the body vibrates as soon as  the foreign metallic  sub­
stance comes in contact with it ,  The probe is also con­
nected with the telephone by a wire, and thus no sueh 
blunder is  possible as sometimes happens when an or­
dinary battery is used. 'When a telephone is use(l in 
this way, the plate acts as one pole and the prohe as 
the other. Needles, bullets,  grains of shot, and pieees 
of steel and copper have been easily located by use of 
this simple method.  The only i nstances when the 
telephone does not work satisfactorily are when the 
objects to be loeated are of the same metal a s  the 
probe, French and German surgeons have been fol­
lowing these experiments in London, w:th the i nten­
tion of introducing the same method into the hospitals 
of Berlin and Paris.  

• • • 
A b antl o nllH ' ll t  of 1 1 , p  O i l  ... l Il o a tl bp tl .  

After having o i led  their roadbed for  three yeClrs for 
the purpose of preventing dust, the Boston & Al bany 
road has decided to abandon the practice. The oi/­
soaked sanel and fine cinelers have been removed and 
in thei r place broken stone i s  now used. The reason 
for the change i s  to be found in the bitter complaints 
which have been received by the railway company. 
A particle of the oil-laden sand sticks to whatever it 
strikes, ,Yomen have protested a gainst the spattering 
of oily d i rt .  That oi l  iR certainly a m ost effective (I nst­
]Jrevcnter was graph kal l y  shown somp t i m e  ago i n  1 he 
( 'olumns of the S'ClF, !'lTIF I ( '  A�mn r('.\ N  by t h e  compar�:·  
tive illustrations of oiled and unoiled roadbeds. 
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THE NEW MARCONI WIRELESS TE;LEGRAPH STATION 
AT CAPE BRE TON. 

It will  be remembered that immediately after the 
first successful transmission of fOignals across the ocean 
by the Marconi wireless sys

·
tem. the work of construct­

ing three stations, two in America and one in England, 
for the regular transmission of commercial messages. 
was put in hand. The European station i s  situated at 
Poldhu, Cornwall.  On this side of the ocean the station 
used in the original experimental work was erected on 
a lofty point at the entrance to st. Johns Harbor, 
Newfoundland, but on account of the opposition of the 
Anglo-American Telegraph Company, which holds a 
m onopoly of transatlantic telegraphic rights in New­
foundland, Ma rconi abandoned that site and selected 
two new locations, one on the easterly coast of Cape 
Breton, Nova Scotia, and the other at Cape Cod,  Massa­
chusetts. The station at Glace Bay, Cape Breton, of 
which we present a group of illustrations, is  located 
on a promontory of land, whose surface lies about 70 
feet above mean high water. The plant consists of 
four huge towers for carrying the vertical wires, and 
a group of one-story buildings arranged at the base of 
the towers, in which are contained the powerful elec­
trical plant which has been specially constructed for 
the station. 

The present article is  devoted to a description of  the 
four great towers, which take the place of the familiar 
single mast that is  used where transmission is  to be 
conducted over moderate distances. I t  will be under­
stood that for the regular transmission of commercial 
messages ' over distances measured by the thousand 
miles a vastly greater capacity is  necessary, both in 
the generation and the reception of the Hertzian 
waves, than suffices for the ordinary messages over 
from 5 0  to 100  miles, of which we have heard so much 

of late. Hence the truly gigantic proportions of the 
aerial system which is  herewith il lustrated.  The 
necessary height for the vertical wires has been at· 
tained by the erection of four braced wooden towers, 
each 2 1 5  feet high. at the four corners of a square 
which measures about 200 feet on a side. Each tower 
consists of four legs , built up of 3 x 12-inch plank, 
the legs being braced together on each face of the tower 
by 3 x 9-inch braces. The planking of which the legs 
are built is laId up so as to break joints as much as 
possible and secure the approximate strength of a solid 
1 2x1 2-inch stick. The legs are spaced 3 0  feet from 
center to center at the base and 9 feet from center to 
center at the top platforms. The foundation of each 
tcwer consists of a mass of concrete formed in a hollow 
square, in  which are embedded the 1 2  x 1 2-inch sills 
and the first panels of the lateral bracing. I n  section 
this concrete mass is 6 feet in width by 8 feet in  depth, 
the external dimensions of the foundation being 36x36 
feet and the internal dimensions 24 x 24 feet. 

The experience had with previous attempts to carry 
a set of  lofty aerial wires, more particularly that at 
Cape Cod, which was wrecked in a heavy gale, proves 
that the weakest feature in those structures was the 
system of guy-ropes with which they were held in 
position. The fall of the Cape Cod structure was due 
to the parting of the extreme weather guy· ropes, the 
method of  tying the towers adopted having been such 
that practically the whole strain fell upon a few stays. 
In  the present case the towers are tied in such a way 
that the stress on each tower will be transmitted di­
rectly to its own set of cables, every one of which will 
be doing useful work. The wires are carried from 
three points on the towers ( the lower and upper 
third and the summit ) , all wires having an inclination 
of 45 degrees. The ropes are all made of the best 
plow steel, the majority of them being 2 Jh  inches,  and 
a few 3 inches.  The method of carrying the aerial 
wires upon the structure 
is  as follows : Four 3-inch 
cables are strung from 
platform to platform at the 
top of the towers, as shown 
in the accompanying dia­
gram, and from these ca­
bles depend 150 aerial 
wires. These are drawn 
together and united in the 
center of the tower into a 
single cable, which de­
scends vertically to enter 
the transmitting and re­
ceiving house below. The 
average length of the 
aerial wires before they 
meet in the common cen· 
tral cable is  about 1 4 0  
feet. 
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and has substituted a receiver of much greater relia· 
bility and capacity. It was always difficult to secure 
an absolutely reliable coherer of the old type, since out 
of a hundred of these little instruments thirty or forty 

might be good, thirty would lJe poor and thirty would 

ONE OF THE 215-FOOT TOWERS, SHOWING DETAILS 

OF CONSTRUCTION. 

be alJsolutely unusable. The new method of receiving 
adopted by Marconi has a capacity should it be required 
of several hundred words a minute. This improve­
ment, taken with the great power and capacity of the 
plant, render it practically certain that, when in the 

D IAGRAM SHOWING METHOD OF STRINGING THE 150 
AERIAL WIRES AT THE M A RCONI CAPE 

BRETON STATION. 

course of a few weeks the station is  opened, it will 
prove to be capable of dealing with any class of com­
mercial messages that · may be required. Mr. Vyvyan 
further stated that it would lJe possible to send and 
receive messages to and from San Francisco, the earth 
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resistance being very much less than is popularly sup­
posed. The power of the new installation was far 
greater than would be demanded for transmission to 
Europe, and it is probable that before the close of the 
present year messages will be sent direct from Cape 
Breton or Cape Cod to Cape Town, South Africa. 

.. . .  � .  
The EdIson Portland CCDlCllt Plant . 

Thomas A. Edison's improved process of manufac­
turing cement was put to practical use last week, says 
the Orange Journal, when active operations were begun 
in the Edison Portland Cement Company's new plant 
at New Village, near Stewartsville, Pa. Mr. Edison 
and directors and stockholders of  the new company 
were present when the ponderous machinery was 
started for the first time. More than 300 men will be 
employed at the start, and as this force will be gradu­
ally increased the industry will mean much to 
Stewartsville and vicifiity. 

After conceiving the idea of improving upon the 
old process and discovering an inexhaustible deposit 
of cement rock at Stewartsville, Mr. Edison formed 
a company. This was more than two years ago, and 
since that time about sixty-six men have been at work 
con structing the twenty-seven buildings and installing 
the machinery. The plant, which is  one of the largest 
of  its kind in the United States, covers a space half a 
mile long, and one-quarter of a mile wide. It has thus 
far cost over a million and a half dollars. The ma­
chinery is  built for a capacity of 10 ,000 barrels per 
day ; but the buildings were made to accommodate 
half that amount at the start, and if  the business 
proves successful the plant will be increased to its 
fullest capacity in a few years. There are twenty­
SE,ven buildings and the roasting-house is  separate 
from the others. All the others are connected by a 
deep tunnel half a mile long, fifteen feet wide and 
twenty-five feet deep. The stock·house contains two 
600-foot corridors, one above the other, and . connected 
by big flues. There the cement rock will be roasted 
and prepared for the refining process. From that 
building starts the tunnel mentioned. The raw ma­
terial will be conveyed by means of an electric rail­
road through the tunnel from the stockhouse to the 
crusher, and thence to the dryer. The tunnel is  made 
of solid rock walls and paved with concrete. The 
dryer is a simple stone shaft twenty feet square and 
forty feet high. Inside are a series of drying pans. 

The crusher is located in a building four stories 
high, the two sides being of solid masonry, ten feet 
thi ck at the bottom and five at the top. The floors are 
of steel construction.  The machinery is  capable of 
crushing 25 ,000 barrels of cement rock every twenty­
four hours. The rollers have a pressure of  100,000 
pounds to the square inch.  In order to get results 
MI'. Edison made use of a discovery by means of which, 
with the aid of pulleys worked in connection with air 
compressors. he could get the great pressure directly 
upon the steel rollers with less than 1000 pounds pres­
sure on the lJearings. All the cement rock will be 
transported through the tunnel as it is moved from 
one building to another. The raw material is  received 
at the roasting-house and there the cement rock will 
be roasted and prepared for the secret refining process 
invented by Edison, and which is expected to revolu­
tionize the cement industry. Before. the product is  
again handled by hand it will automatically travel 
several miles through the many buildings. One hun­
dred and twenty-five motors are used in the plant. 
When the last stage of the process is  reached the 
cement will flow into barrels, in a building through 
which several railroad tracks p ass, thus permitting 
the barrels to be loaded as  fast as filled.  All the 
buildings are of steel, covered with corrugated iron 

and painted black. 
• • •  

During a recent visit of 
a member of the staff of 
the SCIENTIFIC AMERICAN 

to the Cape Breton station 
Mr. Vyvyan, the engineer 
in charge of the station, 
stated that Marconi has 

ceased to use the coherer THE NEW MARCONI WIRELESS TELEGRAPH STATION AT GLACE BAY, CAFE BRETON. 

The agricultural dis­

tricts of Gujarat, British 
India, are experiencing a 
plague of rats. The ro­
dents have consumed the 
crops of sowed grains, and 
have caused much suffer­
ing among the inhabitants. 
In some places the people 
have dug out the accumu­
lated stores of  grain from 
the rat-holes, and found as 
much a.s ten pounds col­
lected in one burrow. So 
acute has the crisis be­
come that the government 
offers large rewards for 
the extermination of the 
pest. But the object of the 
government has hitherto 
been largely defeated ow­
ing to the superstitions of 
the natives, who pel ist 
in their original theory 
that the unusual numbers 
of rats represented souls 
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of the departed in the late famine, and refused to make 
any attempt to exterminate them. This curious ap· 
prehension, however, has now to a great extent been 
overcome and now many thousands of rats have been 
killed in various sub·divisions, but it is an open ques­
tion whether anything but the next heavy downpour 
of rain will bring about any appreciable decrease in 
numbers . The method adopted by the natives in de· 
stroying rats for the reward is  somewhat surprising, 
alt.hough simple and apparently efficacious. At night 
a party goes out with � lantern and armed with bows 
and arrows. The rats are said to be attracted by 
the light, and the sportsmen, armed with bows, shoot 
tlJem as they CO'.le within range. It  is  no difficult mat­
ter to discover the animals, since the ground is honey­
combed with their burrows, and they teem in their 
thousaLds. 

Dispeosing \Vit h Platl n u lll. 

. The piece of platinum foil which forms part of the 
outfit of every beginner in chemistry, and of most 
working chemists, has become so expensive of late 
that acceptable substitutes are worth considering. 
Very pure s ilver is  actually superior to platinum for 
most of the uses to which such pieces of foil are 
usually put. It must be very pure ; the thick sheets 
used as anodes by electroplaters are pure enough, and 
of a convenient thickness. Or, any chemist can easily 
purify his silver and then get a jeweler to melt and 
roll it.  

When used for evaporating solutions to dryness the 
si lver i s  liable to be attacked by oxidizing acids, but 
this action can be prevented by the addition of 
ammonia, which is  generally unobjectionable. For 
fusions, however, the silver i s  altogether preferable. 
Being unaffected by alkalies, i t  can be used with 
caustic soda, instead of the carbonate, and thus a 
lower temperature suffices ; manganese and chromium 
fusions are readily performed. The silver i s  so cheap 
( a  piece an inch square and a sixteenth thick should 
cost about twenty cent s )  that thicker, and hence 
stronger and more durable p ieces can be u sed ; with 
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VARIED MODERN USES OF THE AUTOMOBILE. 

Apart from its employment as a vehicle of pleasure, 
the automobile is  rapidly entering the sphere of use­
fulness in the most varied classes of work. The ad­
vantages of these machines are being increasingly ap­

preciated and it. 

with a patent central-fire water-tube boiler especially 
arranged for cleaning the internal surfaces-a most 
important feature, when, as is  frequently the case, 
hard water only can be obtained. This motor, how­
ever, differs from the ordinary type only in the wheels, 

is only a matter 
of time when the 
public will large­
ly discard t h e  
horse for labor 
p u r  p 0 s e s and 
adopt the motor 
v e h i c I e in its 
place. A most 
striking example 
of this competi­
tion w i t  h t h e  
h o I' s  e will  be 
seen in the ac· 
companying i I -
lustration, which 
shows an auto­
mobile drawing a 
field cultivator. 
T h e  automobile 
as shown i s  pro­
v i d e d  w i t h  
wheels especially 
adapted for trav­
e l i n g  o v e r  a 
rough field. The 
front tires a r e  
very broad so as 

THE AUTOMOBILE AS APPLIED TO RAILROADING. 

to prevent the wheels from sinkiI!g into the soft earth ; 
the rear or driving wheels have tread proj ections, 
which insure a good hold and prevent them from 
slipping. This automobile takes the place of a trac­
tion engine, and can be attached to any farming ma­
chine desired. Aside from its agricultural uses the 
vehicle may be jacked up and its wheels replaced by 
rubber-tired wheels, when it will  be found a useful and 

which are built of solid steel and are somewhat larger 
in diameter with wider tires. The second vehicle is cf 
an experimental type, especially adapted for use e n  
rough roads and uneven ground, the steering axle 
being capable of unusually great angle of tilt, while 
the driving and steering wheels are of a large diam­
eter. The boiler and engine are situated directly over 
the driving axle, the carrying platform being provided 
at the fore part of the vehicle. This arrangement gives 
th e wagon great power to get out of holes in soft 
ground, etc., and enables it to exert its full power as 
a tractor when it is not itself laden. The boiler and 
engine are of the same pattern as the Standard motor. 
It  is supplied with a winding drum, and a hundred 
yards of steel wire. A spring draw-gear is  also pro­
vided, fitted with the standard military draw hook. 
The boiler i s  arranged so that the fire bars can be 
easily replaced by the liquid fuel burners, which are 
either of the spraying or vaporizing type, according 
to the nature of the oil which may be available. A 

condenser is provided, but it is so arranged that it 
can be short-circuited or removed without interfering 
with other parts of the m achinery. 

THE AUTOMOBILE AS USED FOR FIELD CULTIVATION, 

Steam vehicles are also being used for passenger 
service in large cities. We illustrate a steam propelled 
omnibus of the Turgan-Foy type which i s  now in use 
i l l  France. The boiler is  placed in front, and the en­
gines, which are horizontal, rest upon the truck-frame 
under the conductor's bench. Two compound engines 
are used, and each drives one of the rear wheels di­
rectly by chain gearing and the differential is  sup­
pressed, giving a decided advantage. 'rhe boiler has 
about 12 square yards of heating surface, with a feed­
water heater in the stack and a special superheater in 
the fire-box, giving a great vaporization and a consider­
able economy of water. The boiler and its accessories 
and valves i s  l ight, weighing only 1400 pounds. The 
engines have cylinder diameter of 3.6 and 7 inches, 
with 6 . 2-inch stroke, and 600 revolutions per minute. 

Each will give 20 horse power. A good test of a 
Turgan-Foy hauling wagon was made at the late mili­
tary maneuvers in the eastern part of France, where it 

8\1ch heavy pieces a strip an e ighth of an inch wide 
may be cut so as to project as a handle, and the assay 
i s  thus freed from liability of  contamination by ma­
terial from the tweezers which hold the foil in the 
flame-generally a great nuisance with platinum. 

The platinum wires, also, which are used to hold 
salts in a flame for spectroscope work, may be re­
placed by iron-with advantage, for the iron may 
readily be thrown away if they get mixed or in­
crusted .-W. P. White,  University of Wisconsin . 

. ' . . . 
Til e L argest Kno"\Vo Tree. 

In last week's SCIENTIFIC AMERICAN mention was 
made, in the article on lumbering in California, of 
what was considered the l argest tree in the world.  
News now comes from Fresno of the discovery of a 
tree which probably exceeds in size any that has so 
far been known.  This newly-found tree,  measured six 
feet from the ground, is 154  feet and 8 inches in cir­
c\lmference, from which it follows that it is about 5 0  
feet in diameter. Fortunately the tree stands on the 
Government Reserve, and will therefore be spared the 
attack of the insatiable ax . 

• I .  � .. 
The A " de n ne s  A u t o m o b l J e  C o nte"t.  

T_he great Ardennes automobile race was won by 
an Englishman, Mr. Jarrot, who covered the distance 
of 318 miles in five hours and fifty-three minutes, o r  
a t  the rate o f  5 7  miles a n  hour. The course, more than 
fifty miles in circumference, had to be circled six 
times. There were many accidents, but none resulted 
fatally. Americans will be pleased to learn that Mr. 
W. K. Vanderbi lt, Jr., in a Mors car, finished third. 
M, Gabriel finished second. 

comfortable convey ance lor all purposes. I n contrast 
with thi s peaceful use to which the automobile is 
put it  will be Lteresting to note the motor built for 
war service in South Africa. These machines, here 
illustrated, were recently awarded first prize in a com­
petition instituted by the British War Office. The 
Thornycroft Standard, which is essentially a motor 
truck, i s  capable of carrying three tons and drawing, 
further, two tons on a trailing vehicle. It i s  fitted 

TUR(lAN-FOY STEAM CARRIAGE FOR PASSENGER SERVICE IN CITIES. 
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did excellent service during 21 days with scarcely a 
stop. The military commission, directed by Com· 
mandant Ferrus, had an interesting series of trials 
made, and it was shown that the tractor, carrying 
itself a load of 2 tons, could easily draw 5 artillery 
wagons forming a train 90 feet long, at the rate of 6 
miles an hour. These wagons weighed 4 tons in all, 
which with the 2 tons carried, gave a total of 6 tons.  
During the trials it  was found easy to start the tractor 
on grades of 7% per cent. 

The automobile for railroad inspection represents 
an other very novel use to which these machines are 
put. This automobile, which is  of De Dion make, will 
carry two or three persons along a railroad for in· 
spection purposes, or in roads that have but small 
traffic it will be found useful for pos· 
tal services. The frame, which is of 
steel tubes, is  exceedingly simple. At 
each of the two extremities there are 
two handles for lifting it  and putting 
it  on or taking it off the rails. This  
operation may be performed by one 
person. The motor, which is of 3 %  
horse power, is o f  the same type as 
that of the Nouse's  voiturettes. It 
is  provided with the firm's new car­
bureter. 

The transmission is effected by 
gearings, with the interposition of a 
friction clutch fixed upon the driving 
axle and controlled by a lever placed 
to the right upon the frame and within 
easy reach of the hand. After the 
apparatus has been thrown into gear, 
the starting is  effected by means of 
pedals.  The four wheels,  which are 
of the same size, are 24 inches in 
d iameter. They are of aluminium 
shod with iron, and are provided with 
six spokes. Two lever brakes, one of 
them of great energy, act respectively 
upon each of the hubs, and can be operated,  according 
to circumstances, by one or two persons. Their power 
is  such that it  i s  possible totally to block the wheels, 
which then slide a distance that varies with the 
speed at which the vehicle is running. The driver is 
seated in the same way as upon an ordinary tricycle.  
His hands rest upon a stationary handle bar designed 
to serve simply as a support, since the steering gear 
is done away with, as i s  also the differential,  which is 
absolutely useless in  view of the wide radii of the 
curves of the rail way tracks. 

The front of the apparatus i s  provided with a very 
comfortable seat capable of accommodating two per­
sons, or with a large box. The total weight of the ap­
paratus i s  660 pounds. I t  can be furnished with var­
ious gearings to permit of varying the speed from 2 4  
t o  3 6  miles a n  hour. The experiments made upon the 
Valmondois Line have given very satisfactory results. 
-We are indebted to our English and French corre­
spondents for some of the above information, 

------��--.. ------------
A N e ,v A rt i ficial F u e l .  

It  is gradually dawning upon engineers the world 
over that the world's coal sup-
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quired_ Petroleum in which bituminous pitch is dis­
solved is then added in a pug-mill or mixing-mill. 
After the thorough mixture to which the 011, lime and 
peat are subjected in this mill ,  the final briquetting 

process is all that is necessary to produce the fin­
nished product. 

The addition of lime results in almost a total com­
bustion of smoke. During the burning of the fuel 
acetylene gas is  formed. The intensity of the flame 
is such that it insures almost complete combustion of 
gases, which, under ordinary circumstances, escape in 
the form of thick black smoke. 

The calorific value of the synthetical coal made by 
this process i s  represented by 1300  degrees British 
thermal units. The very best anthracite coal has a 

THE AUTOMOBILE AS APPLIED TO ROAD TRANSPORT AT ION_ 

value of only 1 4 , 000 degrees thermal units, while bitu­
m i nous coal has a calorific value of 1 2 ,500  degrees 
British thermal units. I t  will  therefore be seen that 
this particular synthetical coal in  efficiency compares 
favorably with the best fuels at present in existence, 
In cost the comparison i s  equally favorable. 

... I .  I .  
Messrs. Thornycroft. the well-known shipbuilders 

of  Chiswick, London, have been carrying out elaborate 
experiments with a new oil engine, the invention of a 
Swiss engineer named Berthan, the patents of which 
they have purchased outright .  The motor is specially 
adapted for small craft. I n  the ordinary oil  engine 
the machinery has to be set in  motion by outside 
means, generally by the application of manual power. 
I n  the Berthan engine reservoirs are placed beneath 
the seats of the launch, and while the engine is at 
work a proportion of the gas . or vapor generated 
passes into them, where it is  stored ready to start the 
en gine the next time the boat i s  required. Another 
notable feature is the reversing gear, At present the 
system of reversing, where oil  motors are used, i s  not 
to reverse the engine. but to shift the power from a 
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The New Ship Canal at Oakland Bay, California. 

BY J. M. BALTIMORE. 
For a great many years Congress has been making 

appropriations for the ship channel along Oakland 
bas, in  California. This bay is a long, narrow arm ex­
tending eastward for some miles from the main San 
Francisco harbor. In a maritime and commercial 
sense the bay is of great importance. A large number ' 
of both steam and sailing craft lie at anchor in its 
waters, and extensive shipbuilding is also carried on 
along its shores. To keep the channel open for the 
passage of vessels has been and is  of the greatest im­
portance. Dredging has been carried on almost con­
stantly along the channel, and especially at the head 
of the bay_ Here inflowing tides ceaselessly deposit 

mud which the ebbing waters fail to 
sweep away. Filth, garbage and 
sewage of every description accumu­
late, and the water having no outlet 
i s  rendered foul and pestilential. 
Also many tons of small fish are an­
nually cast up along the tide flats, 
where they perish and decay. 

For the purpose of obviating these 
annoying conditions, it  was recently 
decided to build a canal from the head 
of Oakland bay to the lower end of 
San Leandro bay. This work i s  now 
in progress under the supervision of 
the United States Engineer of the Dis­
trict of California, and i s  one of the 
most extensive harbor improvements 
yet made on the Pacific coast. The 
canal will afford an outlet for Oak­
land bay, through which the tides can 
sweep. As both Oakland and San 
Leandro bays open out into the main 
San Francisco harbor,  a complete cir­
cuit will  thus be established, and pow-
erful tide-currents will thoroughly flush 
out all  the wide expanse of bay which 

has heretofore had no suitable outlet. The following 
dimensions will help us to form a clearer idea of the 
magnitude of the work. The canal will be over two 
miles in  length and 400 feet wide at the top. Each 
bank will slope inwardly and downwardly,  thus leav­
ing the bottom 300 feet wide. The average depth of 
the cut will  be about 25  feet, and the work will involve 
the removal of 1 ,400 ,000 cubic yards of earth and stone. 

The contract was awardee by the government to the 
Atlantic Gulf and Pacific Company. Eighteen months 
were allowed in which to complete the task, but, at the 
present rate at which the work is  progressing, it is  
confidently expected that the canal will  be completed 
within fifteen months. Operations were commenced 
early last September and have been pushed forward 
night and day ever since. A large force of men are 
employed, supplemented by powerful steam shovels 
and a large dredge. About 100 ,000 cubic yards are 
removed each month. The excavated earth and stone 
are hauled away by trains and dumped on marshy tide 
flats, and on this made ground very extensive railroad 
shops are soon to be built. After the steam shovels 
have completed the work of  excavation, the canal will 

be opened and the water allowed 
to flow in,  when some general 
dredging will  be done to deepen 
the canal a littl e and to level off 
the bottom. At extreme low tide 
the canal will  be 8 feet deep ; at 
high tide, 16 feet. This latter 
depth will admit of the passage 
of all ordinary-sized steam and 
sailing vessels.  The total cost of 
the improvement to the govern­
ment will be about $600,000.  It is 
hoped that the new canal will be 
thrown open for the free passage 
of all vessels by the first of next 
year. 

--_ ....... ------

ply is not likely to last for­
ever, and that the time is not 
very far distant when artificial 
fuel must be resorted to. At the 
present time the need of an ef­
ficient artificial fuel has been 
brought home to us, not becaus, 
of any fear of the world's suppl� 
of coal giving out, but because o� 
the prohibitive prices of anthra 
cite, due to the strike of the coal 
miners. I nventors innumerable 
have drawn upon their chemical 
knowledge in the endeavor to pro 
duce a fuel which could compet:: 
with coal in efficiency, if  not in 
price .  Not so many years ago � 
prize was offered for a method 0 _  
solidifying petroleum, or reduc­
ing petroleum to such form that 
it could be carried about readily 
and used for fuel in  fire-boxes. 

SPECIAL THORNYCROF f MOTOR BUILT FOR WAR SERVICE IN SOUTH AFRICA. 

A shipping curiosity has been 
broken up at Teneriffe, Canary 
Islands, in the Italian ship 
"Anita," of Genoa, which was the 
oldest vessel in the world. The 
"Anita" resemoled Christopher 

The research thus stimulated resulted in the patenting 
of several fuels, among which was one invented by 
Mr. G. M. Randall and introduced by the Randall Syn­
th etical Coal Company, of Boston, Mass. The fuel in 
question is a combination of peat and petroleum. 

The peat is  raised from the bog by a clam-shell 
digger or dredger. I t  i s  then conveyed to a disin­
tegrator which Eeparates all coarse material such as 
roots. From this disintegrator it is  conveyed to a 
press where it is reduced from 80 per cent of water 
to 40  per cent. After leavinl?; the press it  passeR 
through anot.her  d i Hintegrator .  Lime is then acl.cl.erl ,  
which tends further to dry the peat. The resulting 
m ixture is  conveyed to a drier, which is  a steel cylin­

der, varying in length according to the capacity re-

cogwheel on the crankshaft to one beveled another 
way, and by this means to alter the direction of the 
screw. I n  the Berthan engine a simple movement of 
a handle is all that i s  necessary, as this operation 
causes the propelling vapor to enter another set of 
valves, and in ten seconds the engine is working full 
speed in the opposite direction.  The new oil motor 
occupies half the space of the steam engine. Power 
can be developed in ten minutes, as compared with 
half an hour which is  required in the case of steam. 

., . . . 
Congress has appropriated $ 1 5 .000  for the purchase 

of additional buffalo for the Yellowstone Park. There 
r.re now in the Park about twenty buffalo .  Originally 
there were twenty-two, but two escaped_ 

Columbus' ship, the " Santa Maria," and was built in 
Genoa in 1548 .  She completed her last  voyage at the 
end of March last, when she ran from Naples to 
Teneriffe. The "Anita" was of tremendously stout 
build, and had weathered countless storms and torna­
d oe s  in all parts of the world.  She was also the slow­
est ship afloat, taking 205 days on one voyage from 
Baltimore, Md. , to Rio de Janeiro. 

E ... tlrnated N tllnb e ,'  of Draft A nhnals. 

A French authority estimates the number of horses 
in  the world at 74 ,600 .000 .  and the number of mules 
and asses at 1 2.100 ,000 .  Despite the inroads of the 
automobile. there is an unusual demand for cl.raft ani­
mals and the prices are high. 
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A PNEUMATIC WATER SUPPLY SYSTEM. 
The problem of  water supply is  often very serious in 

b uild ings which are isolated and have not the facilities 
for connecting with a general water-distributing system 
s\J(,h as I s  provided for a town or city. Those who are 
thus situated will be interested to examine the recent 
invention of Mr. E dward D.  Deeter, of Milford, Ind. As 
shown in our illustration, the invention provid(')s a 
peculiarly constructed pump, adapted for elevating 
water from a well ,  and forcing it into a sealed tank 
against the air confined therein, so that the pressure of 
the air will  force the water from the tank into a sys­
tem of water pipes for the supply of one or  more 
buildings. The construction of  the pump is  such that 
it will pump air with the water into the receiving 
tank, thus maintaining a suitable pressure for the 
service pipes. The construction further permits adjust­
ment of the mechanism for the exact graduation of the 
amount of air pumped, or an arrest of the air-pumping 
operation, as may be found necessary. Fig. 1 shows 
the pumping section, while Fig.  2 shows the relative 
position of the tank in the building to be supplied.  The 
pump is situated at the top of the lift pipe, from which 
water is  forced through a pipe at right angles thereto, 
and is conducted into the tank. A clack-valve covers 
the top of the lift pipe and prevents regu rgitation of  the 
water lifted into the cylinder. A hollow plunger-rod 
extends into the cylinder and is  provided at its lower 
end with a cup-shaped packing-ring, which engages the 
inner side-wall of the cylinder, and a disk valve which, 
OIl upward motion of the plunger, is adapted to close the 
openings in the ba�e-plate of the plunger-head. The 
lower end of  the hollow plunger-rod is  closed by a plug 
which serves to hold the base-plate in  position. The 
eentral passage extending through this blOCK is  closed 
by a valve under spring tension. The stem of this 
valve extends upward and is engaged near the top by 
a tappet-lever hinged to and passing through the wall 
o f  the hollow plunger-rod.  An upright post secured to 
the upper end of the cylinder i s  provided with an 
opening at its upper end which affords a bearing for 
the plunger-rod. 

The operation of the main plunger is similar to that 
of the ordinary pump. On the upward stroke water is 
drawn past the clack-valve into the main cylinder, and 
on the downward stroke it  is forced past the disk-valvo 

into that portion of the cylinder above the plunger 
head. On the next succeeding stroke the water is 
forced into the receiving tank. An ordinary check­
valve prevents a return flow of the water. As previ­
ously stated the pump is  designed to supply air pres­
sure to  the tank so that the water may be forced to the 
uFper story of a high building. The air is fed into the 
]lump in the following manner : 'When the plunger-rod 
is  traveling upward, at a predetermined point the outer 
end of the tappet-lever mentioned above encounters a 
spring-limb secured to the guide-post, and i s  thereby 
thrown down, its inner end l ifting the valve from its 
seat in the plunger-rod plug. The lever is  secured in 
this  position by a pair  of spring clamping-arms situated 
directly below, and is  thus held until released by a 
V-shaped pressure-block at the top of the guide-post, 
which spreads the spring-arms apart. Air is thus ad­
mitted to the cylinder at each stroke, in quantities 
which can be r6gulated by the position of the spring­
limb on the guide-rod, and from the cylinder the air is  
pumped w i th the water into the receiving tank. To 
stop the pumping of air it i s  necessary merely to raise 
the spring-limb to its highest position, where it cannot 
engage the tappet-lever. 

Though the pump, as stated above, is  designed for 
U:3e in furnishing a water supply for buildings not con­
nected with the general water-supply system, it  wil l  
readily be seen that the inveation would be useful in 
connection with a general water supply for the eleva­
tion of  the water to a greate� height than could be 
otherwise reached. The pump will also be found useful 

A PNEUMATIC WATER SUPPLY SYSTEM. 
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for the transmission of power, for pneumatil;aI l y-oper­
ated guns, pneumatie or hydraulic drills, and, in fact, 
for almost 

'
any operations which employ pneumatic or 

hydraulic pressure. 
• f • , .  

IMPROVEMENTS IN SPINNING SPINDLES. 
Some recent improvements in spinning spindles have 

been made by Mr.  William Gihon, of Chicopee, Mass. 
One improved construction is such that the spindle 
carrying the bobbin or spool is free to turn upon a 
support and is held from slipping from its proper 
position while in aetion, and yet is  capable of being 
quickly and conveniently disengaged from its support 
when desirefl, without the manipulation or  removal of 
fastening devices . The bearings and lower portion of 

I 
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IMPROVEMENTS IN SPINNING SPINDLES. 

the spindle are designed to turn in a lubricating bath, 
and a special form of support forms the lower bearing, 
which support may be quickly shifted to present a 
fresh surface to the spindle point in case of wear. 
These improvements are all embod ied in the construc­
tion illustrated in Fig. 1. The main support of the 
spindle is a hollow tube provided near its upper end 
with an angular feed pipe through which oil  is )loured 
into the interior chamoer. The lower end of  the main 
sup)lort is  closed by a plug screwed therein, the flanged 
portion of the plug being provided with a washer to 
prevent leakage of  the oil. The shank of a tubular 
oearing-sedion fits into the oore of th e plug. This 
tubular beari ng-seetion is provided with openings in 
oppposite sides through which a pin of  semi-circular or 
poly!,;onal cross-section is  loosely passed.  The plug and 
bearing-section are shown assembled in Fig. 2 ,  the bear­
ing-section being broken away to show the pin . The 
pin forms a support for the end of the spindle and is  
capable of sidewise adjustment, so that when worn it 
may be shifted sidewise to present a fresh bearing 
surface.  The upper end of the spindle is provided with 
an exterior spiral thread, and in the interior is a 
bushing which fits the spindle loosely and is set i n  
such manner a s  t o  prevent turning i n  the bore o f  the 
base. This gives what is termed a "ring-bearing" for 
the spindle.  The spindle is provided at its central por­
tion with an exterior conical enlargement. Immedi­
ately below this enlargement is  a whirl attached to the 
spindle.  This whi rl fits loosely over the top of the main 
support or base and is  held in  position by a lug which 
fits into a !';roove on the base immediately below the 
spiral thread. Whenever it is  desired to remove the 
spindle, it needs simply to be drawn upward and 
turned, whereupon the lug will  travel up the spiral 
thread. I n  order to prevent the oil  from feeding up­
ward, a spiral groove is  formed on the lower end of  
the spindle,  which leads the oil  ' d own to the lower 
bearing. At the upper end of the spindle i s  a sleeve 
loosely mounted which prevents the spool or bobbin 
from wobbling. In order to further assure a smooth 
traveling, the upper end of the spindle i s  passed 
through an opening made in the inner partition at the 
upper end of the spool. 

Another construetion i s  shown in Fi!,;. 3 .  Here it will  
be seen that the spindle i s  provided  with self-adjusting 
lJaI l-bearings. The hody of  the spind l e  ( Consists of a 
casing dosed at the bottom and open at the top. An 
exterior collar at the top of the casing forms a bearing 
adapted to rest upon the ·support to which the casing is 
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threaded. An annular depression is  found in this 
collar to give vertical and guided movement to the 
whirl on the spindle. A sleeve portio� extends upward 
from this whirl and is  provided with longitu dinal 
slots, so as to securely hold any spool carried on the 

spring portion thus formed. The spindle passes 
through the whirl and extends in the casing to a point 
near the bottom. A spiral spring encircles the spin­
dle, pressing between the whirl and the upper cone · 
bearing, which latter i s  adjustably secured to the 
spindle by a set screw. The spring serves as a cushioll 
for the cone. In connection with the cone a ball-race 
is provided, having suitable pockets for the balls, 
which are held in place by an inner sleeve. A second 
cone is  fastened face upward to  the lower end of the 
spindle.  This also has longitudinal adjustment, but 
less movement than the upper cone. The ball-race for 
this bearing is provided with an upwardly extending 
sleeve which telescopes with a s leeve on the upper 
ball-race. The sleeves are permitted longitudinal mo­
tion, which is  limited by a slot in the lower sleeve 
through which a pin on the upper sleeve passes. A 
coil-spring between these ball-races serves as a cushion 
for both bearings. A set screw passes through the 
main casing and fits into a slot of the lower ball-race 
sleeve to hold the parts in position. The object of 
providing the spring cushions i s  to permit raising or 
th e spindle and whirl a required distance, should the 
bobbin or  spool cling to the whirl,  without detriment 
to the various parts of the device, and without pel'­
mitting the parts to leave the casing. The casing, it 
will be observed, forms a well in which oil may be 
placed ; thus the spindle is  made self-lubricating. I t  
is  clearly evident that t h i s  construction w i l l  permit  
easy running and prevent breaking of the yarn. 
Further, the spool may be removed without disconnect­
ing any parts of the device or interfering with any of 
its mechanism. 

• • • • •  
BOTTLE-WASHING BRUSH. 

A frequent objection to the bottle-washing brushes of 
the class having a curved, tubular body is  that it is 
impossible to in sert the brush into a bottle having a 
small opening. The inventor of the brush here illus­
trated has so constructed the device that it may be 
easily in.serted into the bottle, no matter how narrow 
the mouth may be. The body portion of the brush con­
sists of  two tubular sections, one being curved so that 
the rubber brush secured thereto will engage and ' COll­
form to the shape of the inner surface of  the bottle. 
The tubes are split along their under surfaces to receive 
the edge of  the brush material between the two ribs 
formed thereon, as shown in cross section in Fig. 3_  
A ferrule is  fastened to each end of the tube sections 
by screws' passing thereto, and these screws form sup­
ports to which the ends of  a helical spring are secured, 
whereby the two sections are flexibly connected with 
each other. To hold the sections in alignment two 
straps are employed, which are mounted at one end to 
swing on the screws which hold one of the ferrules to 
its respective tube seetion, and have slots at the oppo­
site ends through which the screws of the other ferrule 
pass. To prevent a lateral movement of  one of tr.e 
sections relative to the other, one of the ferrules is 
p rovided with a projection designed to engage a notch 
in the other ferrule. The back portion of  the brush is 
provided with perforations through which water may 
pass to the interior of the bottle, and at the extreme 
end of the brush is a swinging seeiion which is adapted 
for washing the bottom of  the bottle.  In  inserting the 
brush into the bottle, the two sedions will assume 
substantially the positions indicated in Fig. 2, and 
when fully inserted, the spring will  cause the sections 
to assume their  normal position, as indicated in Fig. 
1. The outer end of the tube is  designed to be con­
nected with a water-supply in a buttle-washing ma­
chine, and the bottle is to be rotated relatively to the 
brush in the usual manner. A patent for this inven­
tion has recently been granted to Mr. Robert Hoern­
ing, Brooklyn, N. Y .  

f 

BOTTLE·W ASHING DEVICE 
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RECENTLY PATENTED INVE N TIONS. 

A �ri e u lt ural IDlplcDlcnts. 

WIND-STACKER. - W .  H .  MCWILLIAMS, 
Watonga, Okla.  'rer. This invention provides 
a w ind-stac king attachment to threshing ma­
chines in which a suction fan is situated at 
the upper portion of the rear part of the body 
a t  a point above the conveyer belt adapted to 
carry up straw. The location of the fan is 
such that the straw wlII  be stacked while 
passing through the casing in which the fan 
revolves, to a stack ing tnbe, and the grain 
which is heavier than the straw will  drop 
from the conveyer to a conductor and be di­
rected to the riddles. 

CORN-HARVESTE R.-H. R. and A. W. 
SPAH'I.", of Pat tonsburg, and G. SPAHT, of 
King City, Mo. This machine is a rranged to 
be drawn between two adJacent rows of corn, 

so as to sever the cornstalks disposed upon 
both sides. The tendency of the stalks when 
severed is to pile centr a l ly between two bows 
and to accumulate in groups resting upon the 
racks : by pulling the lever the rac ks are 

dumped. As a few stalks may be cnt during 
the interval while the raeks are being dumped, 
these stalks are thrown fo rwa rd upon aux i l iary 
racks. The restoration of the main racks to 
their normal position causes the dumping of 
the auxiliary racks, so that the practical effect 
is  that the few stalks accumulated in the 
auxil iary racks are dumped in the main racks 
immediately after the main racks have dumped 
their load upon the ground. 

Scientific American 

and then the signal at the commencement of 
the preceding section to be put to safety. 

the wheels may all be tnrned simultaneously, 
the two forward ' wheels turning in opposite di­
rection to the rear ones, which thereby run in 
the tracks of the forward ones. The inven-

Engi neering IlDproveDlents. tion also includes a novel arrangement of 
ROTARY ENGINE .-F. A. PALLE, New springs for supporting the body of the ve­

York, N.  Y. The engine is provided with a hicle.  
cylinder in which a shaft extends eccentrically.  CO UPLING F O R  WAGO N S .-W. S.  CHAP­This shaft carries a p i ston provided in its �IAN, K ippen, Idaho. This invention is an peripheral face with cut-ont portions having improvement in that class of couplings be­segmental walls on which the p iston-heads tween the reach and the rear hounds of the fit.  The p iston-heads are mounted to swing wagon, which permit adjnstment of the hounds in and out on the p iston as the latter ro- a nd the rear axle on the reach, the same tates i n  the cyl inder, and at the same time being effected by means of a clamp, in place the space between the piston and the rim of of the nsnal conpl lng effected by means of a the cylinder is c losed by the corresponding pin passing through the reach, whereby the piston-head having connection with the block latter is weakened. 
s l iding on the inner face of the cyl inder rim.  

DRAFT D E V I C E  AND SPARK-ARRESTER. 
-GEORGE B. RAIT, Sheldon, Ia.  The invention 
relates to improvements in draft devices and 
spark-arresters, particnlarly for locomotive en­
gines, and provides an imp roved spark ar­
rester by means of which the draft will b e  
equalized through a l l  of the boiler tubes, and 
the cinders be thoroughly broken up,  arrest ing 
the sparks and preventing them from passing 
ont of the smoke stack until extinguished. 

IUIsccllaneou8 Inventions. 
H EATING- STOVE.-C. MATTHEWf>, COlum­

bia, lifo.  This heating stove i s more particn­
larly adapted f o r  burning wood, hay, straw or 
other like material.  A special construction is 
p rovided, whereby not only Increased heating 
surface is afforded, due to peculiarly-arranged 
smoke-flnes, but also, owing to the interchange­
ability of parts, whenever any part is burned 
out, the same can be removed and repla ced 
by any person. 

Hard_are. TROUSERS-FORMER. - L .  F. ANDERSON, 
ROCK-DRILL CHUCK.-M. McHALE, Phre- Quincy, Ill.  Mr. Anderson has invented an 

nix,  and J . TRAINNER, Eholt, Canada. The in· 
vention relates to chucks for rock·drilis  and 
has for its objec t the p roduction of a chuck 
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nnskllled person, thns p lacing it within reach 
of farmers of moderate means An improved 
mean.s is provided for releasing the latches 
previons to starting the gates on their swing­
ing movements. The gate-swinging devices and 
latch-lifting devices may be slmul taneonsly 
operated by a single pull of the proper cable 
wire. 

NOTE.-Copies of any of these patent� will be 
furnished by Munn & Co. for ten cents each.  
Please state the name of the patentee, title of 
the invention. and date of this paper. 

an" P�rsonal Wants. 
READ THIS COLUMN CAREFULLY.-You wili lind inquiries for certain classes of articles 

numbered in consecutive order. If you man!!­
facture these goods write us at once and we w�ll 
send you the n ame and address of the_ party des'r­
ing the mformation. I n  cvcry ease It Is ncecs­
sary to give the nUDlbcr of thc inquiry. 

IU U N N  &; CO. 

Marine Iron Works. CbIcago. Cata.logue free. 
I n q uiry ISo. 29ll8.-FOr makers of alumInium 

goods. 
AUTos.-Duryea Power Co., Reading, Pa. 
I n q u i ry No. 'l9))9.-For dealers .in penny-in-the­

slot macbines for peanuts, candy, mUSIC, etc. 
" "L. s." Metal Polisb. Indianapolis. Samples free. 
Inqlliry 1'1"0. 296ft.-For hydraulic rams for lifting 

water to a heil{ht of 20 to 30 feet. 
WATER WHEELS. Alcott & Co . .  Mt. Holly, N. J. 
I n q u h·v No. 2961 .-For overbead trams for trans­

porting sugar cane across rivers. 
into and from which a drili may be easily and 
quickly removed and inserted, and which, while 

Apparat u s  Cor Special P u rpo ses. i t  possesses great simplicity of structure, holds 
J<'I LTER.-W. R. POWELL, Wheel ing, W. Va .  

I 
t h e  d r i l l  in a v e r y  firm a n d  satisfactory man· 

This filter bel ongs to that c l a s s  in which a ner,  thus insur ing a great saving over chucks 
natural o r  artificial porous block is employed com monly used, both in fii'st cost and in the 
as a filtering medium. Novel details of con · numerous repairs which become necessary when stru('tion adapt this device for efficient service more comp licated devices are used. 

improved trousers-shaper, which is simple and 
durable in constrnction and adapted t o be 
folded into a comparatively sma I I  space when 
not in nse-. The trouser-former is arranged to 
shape and smooth either new or bagged and 
wrinkled trousers. 

For bridge erecting engineE'. J. S. Mundy, Newark. N. J 
I n q u i r y  No. 2962.-For makers of heavy "lazed 

papers 1-16 to 1-8 inch tbick. such as pails are made of. 

and afford a means for periodic c leansing of 
the filtering medium antomatically and thor­
oughly as occasion may require. 

ORE-SAMPLER.-S. E .  BUETHERTON, Den-
ver, Colo. In ore samplers now in nse it is 
necessary that the ore be finely crushed, thus 
consuming much time and labor and making 
the sample too fine for blast furnace smelting. 
Mr. Bretherton here provides a n  apparatus 
that has not only the advantage of being 
adapted to take a fair sample of comparatively 
coarse ore as it comes from the c rushers, but, 
due to its simplicity of construction and the 
facility with which it  may be kept clean, it has 
many other decided advantages over ore sam­
plers now in use. 

TEMPERATURE - EXCHAN G I N G  APPA­
RATUS.-JOSEPH DESMAROUX, 4ter Rue des 
PI antes, Paris, France. This Improved tem­
perature changing apparatns permits two 
fluids o r  liqnids to change their temperature 
compJetely, and the a pparatus is c h iefly de­
signed to bring back to the normal temperatnre, 
water which has been brought to an elevated 
temperature for the purpose of destroying a l l  
t h e  g e r m s  it may contain. I n  rednc ing the 
temperature of the steril ized water, arrange­
ment is made to im part this heat to water 
which i s  to be sterilized. 

DRYING-KI LX.-A. CAREY, Cairo, I I I .  This 
Invention relates to a kiln designed especially 
for drying veneer and like material. I t  com­
prises, broadly speaking, a number of carriers 
moving horizontally through the kiln and 
drawing' the veneer in at  one end and dis­
charging it at the other, the klln being pro­
vided with hot-air-circulating devices. 

Elcctrlcal ApparatulII. 

VOLTAGE-REGULATOR.-T. M. PUSEY, 
Kennett S qnare, Pa. Mr. Pnsey has provided 
an improved regulator for dynamos and gen­
erators, whereby the voltage is automatically 
regulated and a practically even circuit cur­
ent i s  provided for lamps or other pnrposes. 
A balance beam on the device i s  so arranged, 
under the control of a solenoid, that when 
the cnrrent falls o r  increases it will operate 
a motor which throws the switch arm of a 
rheostat sufficiently to readjust the voltage. 

DEVICE FOR TEACH I N G  ARITHMETIC.  
-J. J .  TERRAZAS, Mexico C ity,  Mexico.  '.rh i s  
invention p rovides a s i m p l e  device by t h e  aid 
of which operations of adding and subtracting 
may b e  readily performed in a mechanical way, 
thereby lessening the mental labor and chances 

Steam road locomotive capable of hauling 15 tons. 
H. H. Shank, Newark, Del. 

I n q u i ry No. 2!163.-For makers of I{lass . paper 
weigbts, also for parties engaged in printing on tIn. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . . Box 13, Montpelier, Vt. 

of errors. The appliance enables the teache r fu����t6 !.:in;i��.t�f�grl.
an oil burner for a cellar 

Machines a n d  Mechanical Dcvlces. to give the pup i l s  a concrete and readily in-
MAC H I N E  F O R  F I N I S H I N G  BARRELS.- telliglble repre sentation of the relative value 

G. M .  CARTER, Poplarbluff, Mo. The invention of various numbers. 
relates to a machine for c,hamfering, c rozing A R T I F I C I A L  '.rOOTH .-T. STEELE, Red 
and howeling barrels ,  and for trimm ing the Bank, N. J .  Mr. Steele has invented an Im­
ends of a barrel prep aratory for the insertion proved artificial tooth arranged to permit con­
of the heads. The machine consists, In com- venient and secure attachment of the metallic 
bination with a frame, of  a carriage mounted backing to a front made o f  porcelain or other 
thereon, and a ring arranged to turn in the suitable material .  The construction allows of 
carriage. The ring receives the end of a bar- immediate repair In case part of the tooth is 
rei, while cam-shaped dogs mounted in the broken or damaged. 
ring engage the barrel and hold i t  firmly NE CKT I E-FASTENER. _ J. A. CLINTON, therein. Means a re provided for turning this Brooklyn, N .  Y .  In this Invention the neck­r ing and p resenting the end of the barrel tie is  arranged to b e  secured directly upon the against tools which perform the required work. collar-button. The collar-button being placed 

E X E R C I S ING-MA C H I N E. - J .  C .  KORTH in the shirt and c o l lar, the necktie is raised 
and A.  GANZENMULLER, New York, N.  Y .  in position and its fastening devices snapped 
This machine belongs to that c lass of exer- over the bulb of the collar-button. To remove 
eisers in which elastic cords are employed in the necktie it needs merely to be pulled out­
connection with handles and a support. 'l'he ward. 

Die work, experimental work and novelties manufac­
tured. American Hardware Mfg. CO.,Ottawa, Ill. 

rnquiry No. 296)).-For makers of sheet alumi­
nium. 

We design and build special and automatic machinery 
for all purposes. 'l'be Amstutz�OBborn Company, Cleve .. 
land, Ohio. 

I n q u h'y N o .  �966.-For dealers In motors and 
generators. 

Special and Automatic Machines built to drawings on 
contract. Tbe Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N. Y. 

In q u i ry No. �967' .-For a lil{ht 6 to 10 h. ]>. alr­
cooled gasoline motor. 

IDEAS DEVELOPED.-Designing, draughting machine 
work for inventors and otbers. Charles E. Hadley, 584 
Hudson Street, New York_ 

I n quirv N o.  2968.-For dealers in very thin sheet 
steel. 

W ANTED.-A partner in competing for tbe bonus 
o1Jered by New Zealand for a new gold�saving device. 
P. McEntee, Montgomery, Minn. exerciser is  so const ructed that it  may be CARRIER .-J . G. CO>'MAN, Comptche, Cal.  used as the ordinary travelers' exerciser and it This carrier w i l l  be found usefUl for persons Ch��:::�fta�::" f�r

9
r��;;;���ts":.��

e
��lgJn:�

all ice ma
­p rovides means whereby the exerciser may be carrying wood from the woodpile  to the liouse , used to good effect as a chest expander, or it for holding wood in a neat pile  in the kitchen may be arranged to bring into action many o r  other place, o r  for binding, carrying o r  ele­prominent and minor muscles which co u ld vating fodder, hay, straw and other light not be benefited by machines of the ordinary ma terials.  The construction of the carrier is type. very simple and durable and the article may 

VALVE MEC HANI S M  FOR C OIN-CON- be cheaply manufactured. 

Manufacturers of patent articles, dies, stamping 
tools. light machinery. Quadriga Manufacturing Com­
pany, 18 South Canal Street, f'hlcago. 

I n q u i ry N o .  297'O.-For makers of thin sheet 
steel. 

TRO LLED GAS-VENDING MACH I N E S .-W. FURNITURE FOR FORMING PAPER-BOX J .  STRONG, Brooklyn, N. Y .  The invention re- PLANTS.-J. T .  CRAW, Jersey C ity, N.  J . ,  and Inq u i ry 1'1" 0 .  297' 1 .-�'or makers of hot water lates to coin-controlled gas-vending machines, J!'. SCHLEY, Brooklyn, N. Y.  This fnrnitnre heaters for dwell ing houses. 
and its object is to p rov ide a new and im- for forming paper-box blanks may be set np The best book for electricians and beginners in elec­
proved valve mechanism which Is  simple and without the . use of corner p ieces and may be tricity is " Experimental SCience," by Geo. M. Hopkins. 
durable in construction, auto matic in operation quickly .assembled. and p l aced in any desired By mail , $4. Munn & CO.t publishers. 361 Broadway, N. Y. 
and arranged to p revent tampering therewith position, two pieces wherever b rought in con- Inqui .. y No. 297''l.-For small steam slide-valve 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating lfa­
chine Company. Foot of East 138th Street, New York. 

engines 1% x 2 or 2 x 3 inches. and consequently unlawful use of gas, unless tact at right angles to each other, . forming a the proper coin is introdnced into the coin well-defined sharp corner. Tile Invention pro- We wish to dispose of a valuable patent on a method , 
for making washers without waste. Full particulars to mechan ism. vides a novel means for automatically forcing manufacturers and others Interested, on application. PILL-MAK ING MACII I N E .-J. N. DEWS, a blank when made and scored from engage- Address Novelty Tufting Machine Co. , No. 263 Dear­

Portsmonth, Va. By a nove l and simple con- ment with the knives or score-blades. 
struction this machine is designed to cut a ' G UN-CLEANE R .-G. H .  GARRISON, Bncoda, 
ro ll  of materia l  into the des ired number of "'ash. This gun-cleane r  belongs to that class sections to p rovide the number of pills pre- in which the wiper o r  cleaning-pad may be ad­scribed in any instance. The invention not j usted to guns of different bores. A simple only fac i l itates the division of the roll  into means is provided for spreading the pad aud equal parts, but also enables this result being for securing the pad material to the cleaner­secured with great accuracy. rod. The pad is formed of layers of wire­

born Street, Chicago. 
I n q n iry No. 297'3.-For dealers In small engine 

castings. 
WOODWORKING MACHINERY.-The advertiser, who 

has Invented and desllmed for others a line that has 
brought large returns, is looking for capital against 
experience and know bow. None but mutually satis­
factory arrangements desired or expected. Address 
Experience, Box 773, New York. 

CALENDAR-CLOCK.-JOHN 1. PEATFH1LD, cloth firmly pressed together so as to with­ELECTR IC LAMP.-HENRY WARD BEECHER, Arlington, Ma ss. Mr.  Peatfield has p rovided stand wear . • 1 r . ,  Port Townsend, Wash. The object of this an automatic calendar whie h is practically PRI SM-GLA S S  F O R  SKYLIGH T S .-G. E. Inv�nt lon is to provide an electric incandes· perpetnal ,  requir ing no manual setting o r  ANDROVETTE , Brooklyn, N .  Y.  Mr.  Androvette cent lamp which will permit of the variation regulating except i n  the winding of its motor has invented a novel construction and im­of the amount of light afforded. Heretofore at  Intervals of a year o r  more. I t  is  so ar- p roved form of prism panel o r  plate and sup­turn ing-p lug switches have been employed ranged that it  may tJe contro lled by an 01'- ports therefor. These snpports and plates are 

IlI q ll i r y  No. 297'4.-1<'or a spring motor of 1-16 h. 
p. for running a static machine. 

IiF' Send for new and complete catalogue of ScientiHc 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on appHcation. 

Inquirv No. 297' ... -For. a foundry and m'!chine 
shop capable of handling an Iron plate 36 x 48 x !'4 m. 

which embodied a commutator with a variable dinary clock mechanism for changing the date arranged to be quickly and expeditiously con- ni�':.?:l�!, �U�b �:ri�Ch!O�t��:II�:se::;: hollow alumi­
amonnt of resistance, more or less of which and the day indicated every twenty-four hours ; neeted in snch manne r  as t o  Insure a water-

I n q u l  .. y No. 'l!l7'''.-For knife grinder. to I{rind was thrown into the circnit. This Invention, it further p rovides a simple mechanism for tight constrnction. knives 66 inches long, preferably a cup wheel. however, is  an improvement in another class making the changes from month to month and 
BARREL.-O. P. HALLOCK, Mattituck, N.  Y. I n q uiry N o .  297'8.-For dealers In lil{htninl{ rods. in which a lan..p with two o r  more filaments the dates from the short months to the first 

This barrel is an Improved receptable for I n q u i rv No . 297'9.-For a one-piece. steam-Jack-of different sizes and radiating power is so daY' of the next montll. transporting vegetables and produce of various eted mixer, with paddle. to be lowered from above. arranged that by a mere tur�ing of the glass I MAI I,-BAG CATCHER.-C . C .  Mc ILYAR , k inds. The Improved barrel is  composed of I n qu i ry No. 29811.-For manufacturers of rubber globe the current Inay be dIrected to either ! 
Cambridge, Ohio. The inventIon relates to staves connected by flexible wire fastenings novelties to make balf-soles of speCIal designs. or both fila ments I . il b I n q u -. rv 1\'0. n9�1 .-For makers of small ice ma-. 
means for receiving and del ivermg rna - ags and is dist inguished from other barrels of the chines and brine 7;oils. AUTOMATIC E L E C T R I C AL S I GNALING to and frQm cars moving on a railroad . The same c l ass by a novel construction and pecn-

I n q u i ry N o . 29!S2.-For manufacturers of spring A PPARATlT S  F O R  RA I LWAYS .-J. E. SPAG- obj ect of the invention is to p rovide a simp le l i a r  arrangement of parts. motors. NOI.ETTI .  Goldhawk Works, Goldhawk road , I device for this purpose which embodies novel PARALLE L-RULER .-.T . STERNFELD, New "' q u i  ..  v No. 2!1S3.-For a fuel oil burner for a London. I<Jngland. This  invention provides an details of construction, rendering the same York, N .  Y.  This drawing instrument is ea'sily small boiler. electrically operated multiple-switch. adapted very convenient and reliable in use, and which d b d ' l  d ' t d t In q u i l'Y No. 29"4 .-For cpd,!r penholder sticks manipulate and may e rea I y a J US e 0 en- for use in the manufacture of speCIal penholder. to control the passage in the signal-circuits of is  adapted to simultaneous ly receive and de- I h t d II I I' spa ed at electric al currents having the tension in use l lver mail-bags o r  pouches while the mail-car ab e t e user '0 raw para e mes 
tl 

c 
I I n q u irv No. 'l98ll.-�'or makers of col 'apslble desired distances .  The rnle r  is par cular y (tin foil) tubes. on the railway for traction pnrposes. The is in motion. i I" d th . t 1 adapted for sect on- mmg, an e m erva s 

I n q u iry No. 2986.-For makers of bYl<roscoplc switch Is  permitted to move from normal 1 
between the lines may be quickly adjusted to 8pirals. position by an electro -magnetically operated 

I 
th dd f th s witch releasing device, the c ircuit of said Vehlele s  and Their Accessories. snit the user. 

m!�:��iYt:e
o
seYt��J';I-:]:g�:�ach�n�, ..;;�t�h 'inovc� device being under · the control of a train-op- AUTOMOBILE.-S. S. CONANT, Edgerton, SWINGING GATE.-SUPPLINA HAMILTO N ,  

I 

around a yard f r o m  pi le to pile under Its own po,,":"r, 
erated circuit-closer contact. By this means Ohio. The construction of this automobile is  Endicott, Wash. This swinging -.te 
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s
��� the entry of a train on any section has for snch that the stub axles of the fore whee l s  an extremely simple construction w C s- enl(lne. 

effect to first cause the signal at the com- are rotatab' p  horizontally arol1nd vertical axes, penses to a large extent w ith metal l i c  parts. I nq u i r v  Nt'. 'l988.-For manufacturers of poree­meDcement of that section to be put to danger� I and also sIldable vertically thereon, so that It may be made, erected, and repaired by any lain for enameling cast iron sinks. 
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AUGUST 9, I902• 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

July 29. 1 902, 
A N D  B A C H  B S A I U N O  T H A T  O A T S. 
LSee note at end of list about copies ot these patents. 
Adding-machine. J _  L. Levin . • . .  _ • •  _ • • • • • •  706. 000 
Adjustable brace or support for movable 

structures,  J. G .  Rossman . . • • • • . • • • • •  705, 707 
Air-brake system. W. G. MacLaughlin . • • • •  705. 592 
Air-cooling, drying, and purifying appara-

705.947 
7u5.834 
705.865 

tus, W. L .  �loore . . . . . • • • • • • • • • • • . • • • •  
Air-motor, E .  Glo\vacki . . . • • • • • • . • • • • . • • • •  
Air purifier, H .  v .  Puckler • • • • . • • . • • • • • . • •  
A.larm. See Refrigerator pan alarm. 
Ammonia separator, V .  Johnson . • . . . • • • • • • •  
Annunciator, electriC, W. R .  ""inter • • • • • • •  
A8h or g a rbage receptacle, T. ".,. . Hughes . •  
Asphalt cooking drums, scraper for, J. P. 

Nelson . • • . . • . . . • •  0 • • • • • • • • • • • • • • • • • 0 • •  
Automatic switch, H. A. Poppenhusen • • • • •  
Automobile, S. T.  Davis, J r  . . • . . . . . . • • • • . •  
A wBings, device for raising or lowering, G .  

H .  Egbers . . . . . . . . • • . . • . • • . . . . . . . . . . . •  
Axle and axle box, vehicle, H. H .  Porte r .  
Axle, vehicle, J .  A. McLaughlin . . . . . . . • • . .  
Axletree repair implement,  F. Richard . • . • •  
Barrel hook or handle� G .  N .  Beeching . . • • • •  
Bearing, H. H. Porter . . • • . . • . . • . . . • . . • • • •  
Bearing for engraving machines, spindle, C .  

705.845 
705. 805 
705. 672 

705. 95-1 
705.786 
705 . 82 4 

705.744 
705. 864 
705. 600 
705. 868 
705.S15 
705. 863 

R. Jay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705.674 
Bearing, spindle, J .  Kilburn . • . • • • • • • • • • • • •  705, 847 
Bearing, trust, .A. E o  Henderson • . • • • . • • • • •  700,839 
Beds or seats, framework for spring, W .  

A. 11Ul-ray . . . . . . . . . . . . . . . . • . • • . • • • • • •  705. 694 
Belt, conveyer, 'Vo J .  Selleck . . • • . . • • • • • • • •  705,876 
Bicyde attachment, F o  Gooch . .  � . . . • . . . . • • •  705, 664 
Blast or other furnace, E .  F.  Coffin • • • • . • •  705, 822 
Boiler furnace, A. �r. Rankin . . . . . . . . . . . . . .  705, 9 60 
Boilers, soot cleaner for steam, W. Eichel-

berger . 0  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Bolster roll. J.  E. Long . • • . . • . • • • . • • • • • . • •  
Bolt locking device, D .  Ferguson • . . • • • • • • •  
Book, bank deposit coupon, P. Kuehn • • . • • •  
Book covel', � euendorffer & "'.,.itsch • • • • • • . •  
Book or parcel carrier or holder, T. H. 

Shottenberg . . . . . . . . . . . • . . . . • . . . . . • • • • •  
Bottle washing machine, ::\1. P. Shea • • . . • •  
Brake, G. "\\T .  ::;tevens . . . . . . • . . . • . . . . • • • • • •  
Brake head, adj ustable, U .  P. Ritter . • . . . • •  
Brake shoe adjuster, B.  M. Herr . • . . • . . • • •  
Broom, II. N eilson . . . . . • • . . . . . . . . . . .  0 • • • • • •  
Brush, bottle washing, C.  K .  Volckening . .  
Brush, sprinkling scrub, F. Pirrung . • . • . • • •  
Buckle. E .  T .  :specht . . . . . . . . . . . . . . . • • • • • • •  
Buggy top raiser, M o  Brown . . • • . . . . . • . . . •  
Bushings, machine for truing piston ring, 

A. R .  Ua vis . . . .  0 • • • • • • • • • • • • • • • • • • • •  
Buttonhole cutter, L. F. Monck . . . • . . • . . • • •  
Button, separable, H .  R .  Sieverkropp . • • . •  
Calcula ting machine, C .  Hamap.n . . . • . • . . . • •  
Calendar, collection, E .  O .  Peterson • • . . . • • .  
Cam m e chanism, G .  B .  Petsche • . . • . . • • . • •  
Can. See Ice can. 

705. 912 
705, 683 
7U5.571 
705. 851 
705. 859 

705.878 
705.877 
70�. 623 
705 . 61 1  
705.927 
705. 6U2 
705. 983 
705.861 
705. 620 
7U5.901 

705. 738 
705.945 
705.793 
705.838 
705. 607 
705. 701 

C a r  brake. J. R. Montague • • . . • • . . . . . . . . •  705.946 
C a r  fans and ventilators, pneumatic motor 

for. C.  A. Evans . . . • . . • . . . . • . . . • • . . . • •  705.830 
Uar fender, J .  W .  Wehmeye r  . • . . . . . . . . . . .  705,886 
C a r  fender, C. Giblin . . . . . . . . . . . . . . . . . . . . .  705, 91 8 
C a r  fender or guard, tramway, J. Bauer . . . .  7U5, 8 14 
C a r  fender, stree t ,  O. Olsen . . . . . . . . . . . . . .  705,783 
C a r  lighting, generating apparatus for, A. 

F .  Madden . . . . . . . . • • . . . . . . . . . . . . . . . . .  705.854 
C a r  roof. A. W. Wilcox . • . . . . . . . • . . . . . • . . .  705. 888 
Car vestibules, safety a t tachment for 

trolley. S. E .  Pressler . . . . . . . . . . . . . . . . .  705. 705 
C a l'oonatol', G. A. Flesche et a l .  . . . . . . . . . •  705,661 
Ca rbul't'ter for explosive engines, U. A. 

Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  705, 995 
Card, educational, J .  Gibson . . . . . . . . . . . . . .  705,579 
( ' a rtrldge. G . Muller . • . . . . . . . . . . . . . . . . . . . .  705. 949 
C tl sh rt'glstf'r, 'Y. H. Bell . . . . . . . . . . . . . . . . .  705, 552 
Cash rt'gister, Smith & Susstrong . . . . . . . . . .  705 , 61 9 
Cast otI. E. T. Spech t .  . . . . . . . . . . . . . . . . . . . .  705. 622 
Uasting ingots i n  continuous long lengths, 

apparatus for, J.  O .  E .  Trotz . . . . . . . . .  705,721 
Cellulose products, manufacture of, I!'rmery 

& Urban . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  705. 748 
Uhain fielts, machine for assembling links in 

making, J. C .  Howe . . . . . . . . . . . . . . . . . . •  705, 842 
Cigar machine, H .  A. Schneekloth . . . . . . . . .  705. 872 
Uigarptte making machine, individual, F. 

J. Ludington . . . . . . . . . • . . . • . . . . . . . . . . .  705.591 
705. 823 
705.558 

Clasp o r  fastener, N. Crane . . . • . . • . . . . . . . . .  
Clock, electric, J. Butcher . . . . . . . . . . . . . • . . .  
Coa ting for brick or stone, moisture proof, 

W. A. Tucker . . . . . . . . . . . . . . . . . . . • . . .  705 . 625 
Coke ovens or other kilns tight, making the 

interior of, R. Kuhn . • .  , . . . . . . . . . . . . . . . •  705, 681 
Coking coal, continuous p rocess of, J. Hem-

ingway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  705.926 
Collar turning and ironing machine, C. C. 

Gridley . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  705. 666 
Combustion promoting and controlling de-

vice, E .  Baumgartner . . . . . . . . . . . . • . . . •  705, 635 
Concrete or the like, machine for mixing, 

W .  J. Judd . . . . . . . . . . . . . • . . . . . . . • . . • .  705.676 
Conduit clamp. F. O. Wellington . . . • . . . . . .  705.984 
Conveyer, portable, W. L. McCabe . • . . . . . . •  705,778 
Core oven, T.  L. Griffith . . . . . . . . . • . . . . . . . •  705, 665 
Corn husker, L .  R. Loomis . . . . . . • . . . . . . . • •  705 , 770 
Cornish roll, A .  J .  Gates . . . . . . . . . . . . . . . . . .  705,749 
Corset cover, J.  M .  Van O rden . . . . . . . . . . . . •  705, 725 
Corset fastener, J.  Britnell . . . . . . . . . . . . . . . .  705, 641 
Cotton chopper, J. H. Foriste r . . . . . . . . . . . . .  705, 746 
Crushing and pulverizing mill,  J. I!�. Sanders 705.&.870 
C rutch, adj ustable, W. F. Drew . . . . . . . . . . .  70 5,741 
Current motor, a u tomatic, J. Roeh . . . . . . . .  705, 967 
Curtain stretcher, W .  A .  Mayr . . . . . . . . • • . .  705, 857 
Demijohn covering, J. G .  Bahr . . • • . . . . . . . .  705, 895 
Deodorizing, F. M. Pratt . . . . . . . . . . . . . . . . . •  705,787 
Dpsigns, t ransferring, C .  Kraut . . . • . . . . . • .  705, 590 
Disintegrator, E. R. Sutcliffe . . . . . . . . . . . . .  705 , 796 
Distillation. retort for wood. W. B . Chap-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705 . 906 
Door attachment, grain, C. T. Doctpr . . . . .  705 , 655 
Door, flexible, J. S. Blake . . . . . . . . . . . . . . . .  705 , 553 
Door-stop. J.  C. Winn . . . . . . . . . . . . . . . . . . . . .  705, 804 
Doweling machine, Edwards & Wauters . . . .  705, 657 
Drawers supporter, H. C. Smith . . . . . . . . . . •  705 , 879 
Dredgp, clam or oyster, W. A. Thompson . . .  705, 975 
Drf'dge, sewer, E. Chaquette . . . . . . . . . . . . .  705 , 646 
Dredger cutter, hydraulic, R. A.  Perry . . . .  705, 784 
Drilling edges of boards, machine for, Ed-

w a rds & Wauters . . . . . . . . . . . . . . . . . . . . . .  705, 658 
Drilling machine, portable, J. Rourke . . . . . .  705 , 791 
Drum, heating. E. Graham . . . . . . .  .- . . . . . . . .  705. 921 
Drying apparatus, J. C. Fleming . . . . . . . . . . .  705 , 914 
Dust collector. J.  E. �litchell . . . . . . . . . . . . .  705 . 944 
Dust collector and sweeper, lJneumatlc,  .T. 

T. Hope . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dyeing, etc. , apparatus, D. :Matte i . . . . . . . . .  . 
Earth or rock drill,  F. H. Dannhardt . . . . . .  . 

70 5. 585 
705.856 
705 . 9 1 0  

Electric aC'enmulator p l a t e s ,  separator for, 
R. Alexander-Katz . . . . . . . . . . . . . . . . . . . .  705, 630 

Electric batt"r.\". E .  R. Gill . . . . . . . . . . . . . . . .  705.919 
Electric circn i t ,  loaded, Lee & Col pit ts . . . .  705, 936 
Electric heater . W .  S. Hadaway, Jr . . . . . .  705, 668 
Elp("tric signal,  A. J. Haycox . . . . . . . . . . . . . .  705 , 583 
Electricity supply purposes, cable terminal 

box for, G .  Wilkinson . . . . . . . . . . . . . .  : . .  705, 802 
Engine. Sep Locomotive engi ne.  
Engine ignition regulator, gas, M .  .:r. 

Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  705 , 881 
Engines, sparker for explosive, G. A. 

GrRvPs . . . . . . . . . . . . . . . . . . . . . . . • . . • . • . .  
Exhaust apparatus, J .  Y. Sm i t h  . • . . . • . . . • .  
Extension tabl(', H .  C.  Schneider . . • . . • . . . .  
Fastf'ning devic€.', R. W .  G rove . • . • . • . . . . .  
Fppd mechanism, H .  MarIes . . . • . . • . • . . . . . .  
Fepd t rough, J. W .  Barnes . . . . . . . . . . . . • . . • .  
Fence lock, W .  B. 1\facLean . . . . . . . . . . . . . .  . 
Fertilizer distributor, A. :\fcWhorter . . . • . .  
Filter bed. J .  C . Wallace . . . . . . . . . . . . . . . .  . 
Filter, water, A.  G. Noa ck . . . . . . . . . . . . . . .  . 
Finger straightening case. M. Gottschalk . .  
Fire escape, R. Hammerly . . . . . . . . . . . . . . . .  . 

705 , 996 
705 . 7 1 3  
705 . 7 1 1  
705. 836 
705, 940 
705, 896 
705, 951 
705, 858 
705 . 72 6  
705. 696 
705. 920 
705. 580 
705. 891 Fire escapf", 1\.[. Ahrams . . . . . . . . . . • . . . . . . . . .  

Firp f"scanp a n d  water tower, combined, 
Schwartz & Bryant . . . . . . . . . . . . . . . . . . . .  705. 710 

Firp in oil tanks, etc. , apparatus for "ex-
tingUishing, J .  Hazledlne . . . . . . . . . . . . .  705, 925 Fire protecting shutte r. automatic. T. Obno 705. 699 

Scientific American. 
Fish trap hook. M. Greer . . . . . . . . . . .... . . . . . 705,750 Paving. manufacture of bituminous. W. 
Fishing reel" A. B. Hendryx . . . . . . . . . . . . . . 705,758 S. Wilkinson . • • . . • • . • • . • . . • • . • • • • • . • •  705.728 
Floor mat. flexible metal. G. W. & H. Paving mixture or composition. asphaltic, 

McNeely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705.601 W i lk inson & Burchillal • • • . . • • . • • • • • • • •  705.803 
Flue cleaner, T. J.  Hart . • • • • • • • • • • • • • • • • •  705,75a Pen, fountain, R. C.  Paine • • • • . • • • • • • • • • • •  705,958 
Fluids. dispersing. W. J. Morton • • • • • • • • • •  705.691 PenCil. lead. L. C .  Benltz . . • • • • • • • • • • • • • • •  705. �00 
Flush, trap, J. E. Keyt • • • • • • • • • • • • • • • • • • • •  705, 9aa Pendulum, conical, F.  M. Clark • • • • • • • • • • • •  705, 647 
Fly trap. IJl. Potter . . • . . • • • . • • • • • • • • • • • • • • •  705. 959 Phonogram reproducing apparatus. W. E'.  
Formaldehyde. solidifying. R. Groppler • • • •  705. 667 Messer . . . . . . • . . • . . . • • . • • • . • . . • . . • . . . .  105.772 
Forming and pressing machine, W. H. Photographic film and making same, casein, 

Hayes • • . • . . • . • • • • . • • • • • • . • • . • • • • • • • • •  705.756 o.  Huss • • . . • • . . . • . . • • • • • • • • • • . . • . • • •  705. 643 
Freezing, Protecting exposed filters or other Pile driver, J. H .  Hopkins . • • • • • • . • • . • • • . •  705,586 

confined liquid bodies from. L. K. Davis 705.740 Pile fabriC. producing figured, O. Timme • •  7U5. 977 
Fruit drier. C .  J.  Kurtz . • . . • • • . • • • • • • • • • •  705.767 Pipe hanger. C. W .  :smart • • • • . • • . • • • • • • . • •  7U5.U71 
Fruit, means applicable for use i n  trans- Pipe holder or clutch, D. P .  Upson . • • • . • . •  705, 724 

porting. R. !t . . Blandy • • • • . • • .  _ • • • • . • •  705. 637 Pipe wrench. J.  G. Morlth • • • • • • • . • • . • • • . •  700.596 
Furnace, �. O. Rickard • • . • • • • • • • • . • • • . • • • •  705,965 Pipe wrenCh, C. L. Dunbam . • . • . . . . • • . . • • .  705,742 
Furnace stoking mechanism, W. McClave • •  705.599 Planing machine, double working, Lehmann 
E'urnaces. valve tor heating. W. F. Shick & Maurer . . . • • . . . . . . • • . • • . . • . . . . • • . • •  705. 852 

et a J .  • • • • • • . • • • • • • •  _ • • . • • • • . • • • • •  _ • • • •  705. 618 Planter. cotton. J. A .  McCain • . • • . . • . • • . . .  705.598 
Furniture, etc., leg or standard for, W. Plate holder, magaZine, Brooks & Watson . .  705,734 

G .  lJavls • • • • . . • • • • . . • • • • • • • • • • • • . • • • •  7
7
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5 

•• �5
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. Playing ball. E. Kampshail • • • • • • . .  705.764. 7
7
U
0

5
5 

•• 7
6

6
2
'5
7 Galvanic battery, C. B. Schoenmehl . .  • • • • •  \J Plow, disk, L. E. Waterman . • • • • • . . . • . . . •  

Game board. E'. E. Morrill • • • • • • • . • • . . • • • •  705.776 Plow. wheeled. L. E. Waterman . • . . . • . . . • .  705. 628 
Game board, M. Schink� l .  • . • . • • • . • • • . . • • •  705, 873 Pneumatic despatch tube inlet, }l'. R. Taisey 705,884 
Garbage l'€ ceptacle and means for handling Polishing machine, M. II. Ballard • • • . . • • . . •  705, 550 

same. J. Thiele • . . • . . . . . . . • • • • • . . • • • • • •  705, 718 Powder putI. �1 . L. Gumaer . • • • . . . . • • . • • . . •  705. 837 
Garment s upporter and waist adjuster, A. Power ellualizing, controllIng, and storing 

L. Matlack . . • • . . . • . . . . • . • • • • • • • • • • • • •  705. 690 apparatus. L. H. Osterud • • • • • • • • . . • • .  705. 700 
Garment, union, G. O.  Cook • • . • • • • . • • • • • • •  705,652 Printing press, M .  Anthony • • • • . • • . . • . • • . . •  705,631 
Uas burner, lI" Harper . • . . . • • . • • • . • • • • . • • •  705 , 51S1 Proj ecting apparatus, A .  & L. Lumiere . • . • •  705,771 
GaS-burner. Politsky Agust . . • . . • • . . • . • • • • •  705.862 Propeller. adjustable screw. E .  E .  Punzelt • •  705. 866 
Gas burner, incanuescellt, A. Murlnick . . • .  705,U5U Pump, U. '1'. Hensou . • • • . • . . . • . . • . . . • . . • •  705, 670 
Gas generating appar.:1tus, carbonic acid, Pump mechanism, E .  M. Ivens . • . . . • • . . • • .  705, 844 

E'. A .  E'el<lkamp . . . . . . • . . . . • • . . • • • • . . •  705.570 Pump. water sealed air. M. Potvliet . • • • . •  705.704 
Gas generator, acetylene, A. & P. L. Davis 705,731J Puzzle, wire, J1\ Herd . . . • . . • . • . • • • • • • . • •  705,759 
Uas generator, acetylene, �. W. Ray • • • • • •  705,78S Radiator, C .  W .  Rogers . . • . . • • . • • • • • • • . • • .  705,614 
Uas generator, acetylene, H. L. Bugg . • • • • •  705,902 Rail j oint, C.  R. Edwards • . . • . • • • • • • • • • • • •  705,566 
Gas producer. J.  A. Herrick . . . . . • • . . • • • • •  705. IHO Rail joint. W .  Floss . . . . . . . . • • . • • • • • • • • • • •  705.575 
Gas retorts, means for charging, E .  Drory . •  7051.650 Rail joint, Dixon & Devine . . • • . • • • • • • • • • • •  705, 827 
Gear for traction engines. Drive. D. B. Rail j oint, V. L. TruxaU . . . . . • . • • • • • • • • • • •  705, 885 

Arnold . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • •  705.894 Rail support. C.  E.  Neubauer . . . . • . • • • • • • • •  705.955 
Gearing, compensating, E.  Huber . . • • . . • • •  705,588 Railway cabs, electric signal for, J. W. 
Gearing, frictiOnal, U. W .  Stinebring . • • • • •  705,714 Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705, 662 
Genealogical chain record, P. W. Gee . • • • • •  705,I:m�. Railway, electric, C. J. Kintner . • • • . • . • • • •  705, 848 
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Vehleles. differential gear for self-propel-
ling. A. Herschmann • . . • . . • . . . . . . . . . . .  705. 671 

Vehicles, two speed and difrerential gear 
for motor. J.  C .  Robbins . . . . . . . • • • . • •  705.790 

Veneer drying machine, M. Rossow . . • • • • •  705, 708 
Vise, drill, and bolt holder, combined, E. 

L. Kennedy . • • • . . . . • • • • • . . . • . • • . • • • • •  705 .932 
Voucher. H. Wise • • • • • • • . • • . • . • • • • • . • • • • •  705.807 
Wagon j ack. J. D. Mack • •  _ • . • • . • • • • • • • • • •  705. 853 
Wagon rack, Harris & Reese . . . . . . . . . . . . . .  705,755 
Wall. retaining. �'. A. Bone . .  , . . • • . • • • • • • •  705. 732 
Washing machine, J. B .  Rentzel • . . • • • • • • •  705, 962 
Washing machine, G .  Thomas . . . • . . • • • • • • •  705,97U 
Waste pipe trap. Lombard & Cole . • . . . . . •  705.769 
Waste trap. J.  W. McAulltIe . . . . . . • . • • . • •  705. 777 
Watch, stem Winding, W. E .  Porter . . . . . . •  705,703 
Water wheel system, horizontal, A .  Giesler 705, 993 
Water wheel s..vstem, turbine, A. Giesler . .  705, 994 
Wheel. E. J. bdwards . . . • • .  _ • . • . . . . . . . . . •  705.567 
Wheel m aking machine. V. P. Keller . . • • • •  705. 677 
"rind motor, A. Gran . • . • . • • • • • • • . . • • • • • •  705,922 
Wind wheel. A. J.  Bolton • . . • . . • . . • . . • • • •  705. 639 
Windlass, sweep operated hoisting, E. R. 

Storrs . . . . . . . . .  , . . • • • . • • • . . • . . • • . • • • • •  705. 880 
Windmill. governor for. C. F. Ohle r . . . . . . .  705.782 
Window. J. Horsfield . . . • . • . . . . . . • . • . . . • . . •  705. 999 
Wire machine tension device, barbed, 

Macke & Miller . . . . . . . . . . . . . • . • • • • • • • •  
Wire stretcher. R. F .  Boatrigh t .  • . • • • • • • •  
Wire stretcher, S .  Bates • . . . . . . . . . . • • • • • . • •  
Wire stretching machine, H .  Hyde . • • • • • • •  
Wood splitting machine, O. E.  Ellison • • • •  
Wrench, J.  O ' Brien . . . • • • • . • • . • • . • • • • • • • •  

705.688 
705.555 
705.834 
705. 843 
705. 6511 
705 . 860 

Wrenches, construction of, H. Searle, 105.874, 705.875 

DESIGNS. 

Autocarette body. W .  E .  Schneider • • • • • • • • •  35. 984 
Mantel. W. H. & J. �' . .  Walker • • • • • • • • • • • •  35.983 
Spoons, fork, 01' similar articles, handle tOl', 

'1\ Bender . . . • . . . . . . • . . • . • • • • • • • " . . . . . .  35,982 

TRADE MARKS. 
Glass articles, apparatus for forming, J .  Railway r a i l  j oint, J .  C. Fair . . . . . . • . . . • • • •  705, 5 6� 

A. Arnold . . • • . . . . . • . • • . • • • • . • • • • • • • • •  705. 8 1 3  Railway rail joint.  C. Rhoades . . . . . . . . . . . • •  705.963 
Glove. boxing. J. Gamble . . . • • . . • • . . • . • • • . •  705. U15 Railway stock guard. Williams & McCall . •  705.729 
Glycerin retining apparatus, Schmidt & Ratchet mechanism, C .  Joss . . • . . • • . . . . . . . •  705, 931 Acid and preparations containing same, car .. 

Joslin • • • • .  _ • . . . . . . . • . . . . . . . • . . . . • • • . . 705.712 !tattle. rythmical. L.  S.  Burbank . • . . . • • . . •  700 . 819 bolic. �'. C. C a lvert & Co . • . • • • . . • • • • • •  38. 688 
Glycosuria a ntidote and producing same, Reel. Spe I!'ishing reel. Ales, Bartels B l'f",ving Co . • . • • . • . • . • . • . • • • •  38, 678 I!'. Blum . . • • . . • . . . . . . . . . . . . . . • . . . • • . •  705, 638 Refrigerator pan alarm, Yon & Laprise • • . .  705, 990 Batteries, dry, N ungesser Electric Battery 
Gold and silver from their solutions, appar- Renegerative furnace, F. H. Trea t .  • . • . • • .  705,97� Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38, 699 

atus for precipitating, A .  James . . • • . . •  705,589 Rein guard, J. T .  "\\Test . . . . . . . . . • • • . . • • • •  705,986 Bituminous composition or cement, Warren 
Gold, sliver, or other ores, cyanid process Retort furnace, W .  B. Chapman . . . . . . . . . .  705, 907 Brothers Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38, 693 

of working, R. H. Officer et al . • . . • • • •  705, 698 Reversing mechanism, ::; . N ielsen . • • • • • . • • •  705, 60� Books scrap Perfect Scrap Book Co 38 6tl7 
Golf ball, F. Kempshall . . . . . . . . . . . . . . . . . . .  705,766 Reversing mechanism, R. R. Reck . . . . . . . .  705, mn Caddy' bags, ' M .  Hartley Co . . . . . . . . .  : : : : : : : :  38 ; 671 
Grain, etc. , apparatus for drying, M .  Konig 705, �49 Rheostat, 'V. H.  Chapman . . . • . . • • • • • • • . • •  705,561 Uement, certain named, Clark Cast Steel 
G ramophone turn or supporting plates, driv- Ri"ce, ete. , machine for cleaning, R. W. Cement Co . . . . . . . . . . . . . . . • . . . . • . . . . . . . . .  38, 694 

ing mechanism for rotary, T. Birnham 705 , 636 'Velch • . . . . . . • . • • • • • • • • . • . . . • . • • • . • . • •  705,985 Cigars and cigarettps, little, C. Upmann, 
, Grinding and polishing machine. C.  Malda- Rifle. J. H. Carl . . • • . . • . • . • . . . . • . . • • . • . • • .  705.736 1 38. 674. 38. 675 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705,593 Road breaking machine, I . WrobeL • . . . . . . .  705,889 Coffee, j a v a  and mocha, Nash-Smith Tea 
Gyroscope for obtaining artificial horizons, Roller attachment, elevating, A .  H .  Cent- and Coffee Co . . • • . . . . . • • . . • . . . . . . . • • . . .  38, 679 

COllimator. Jonthus & Therrode . • • • . • • •  705. 702 11er . . . . . . . . . . • • . • . . . . • • . . . . . . . . . . . . . . .  705. 905 CotIee. roasted. O .  H .  G riswold . . . • . . . . . • . .... 38. 68U 
Handle. See Tool handle. Rolling tia t  sheet metal, apparatus for, Conserving compound, E .  Utescher . . . . . . . . . .  38, 682 
Handles to tools, coupling for connecting, T.  Whitehouse . • • • . • • • • • • • • • • • • • • • . . .  705, �S7 Electric cells, primary, Portable Electric 

W .  A .  Suttle . . . . . . . . . . . . . . • . . . • . . . • . . .  705.973 Roiling pin. B .  Djup • • • . . . • • • • • • • • • • • • • . . .  700. 654 Power and Light Co • • • . • • • . . . . . . • . • . . • .  38 . 695 
Harrow, rotary wheel, E. Brucker . . . • . • . . .  705, 557 Hotary engine, J. E. Cary . . • • • • • • • • • • • • • . .  705, 644 G ames, checker board, Salta Versand von 
Harvester cutter, corn, A. N .  Hadley . • • . . •  705, 923 Rotary engine, F. G .  G rove • • • • • • • • • • • • • . .  705, �:J5 August Wasmuth . . . • . . . . . • . . . . . . . . • . . .  38, 669 
Harvester, sugar beet, R .  M . Fraser . • • . • •  705 , 7 47 Sad iron, G. I!'inn . . . . . • • . • • • • • • • • • • • • • • • . .  705, 57:J Golf balls, M. H a rtley Co . • . . . . . . . . . . • . . . . .  38, 670 
Heating system, steam, W. E .  Roys . . . . . . .  705,969 Sash weight, J.  D .  Ansley . . . . . . . . . . . . . . . . .  705 , 992 Grease, compound for extracting, T .  H .  Price 38, 684 
Hitcher, horse, P. K. young . . . . . . . . . . • • • .  705,81 0 Saw clamp, A. J .  Jaeger . • . • • • . • • • • • • • . . . .  705, 930 Heating apparatus, certain named, Pierce, 
Hitching device. safety. L. H. Abbee . . • • •  - 705. 629 Saw filing device. A. J. Beck . • • • . . • • • • . . . .  705. S9� Butler & Pierce Mfg. C o  . • . . . . . • • • • • . . •  38.701 
HOisting bucket carrier, A. Wirsing . • • • • . •  705,806 Saw repairing machine, W. Travis • . . • . . . .  705,720 I n k  for finishing edges of heels of .boots and 
Hoof pad, yielding, T.  Ryan . . . . . • . . . • . • . . •  705, 61 5 Scoring machines, adjustable receiving table shops, S. A .  White C o  . • . . . . . . . . • • . • • . • •  38 , 690 
Hopple on p,,-stern haiter. H. A. Bostwick 705.556 for. C. W. Hobbs . • . . • . . . . . . . . . . . . . . . .  705.998 I nks.  printing. S. Ullman Co . . . . . . . . . . • . • • •  38. 689 
Horizontal pOSitions, means for keeping Screw driver, G. E. Gay . • . . . . . . . . . . . . . . . . .  705,917 Knit underwear and hosiery, R obert Reis 

moving objects i n ,  N. Ach . • . • • . • . • . . .  705,731 Sealing machine, bottle, W .  S. Dorman . . . .  70[),564 & Co . . . . . . . . . . • . . • • . . • . . . • . • . . .. . . • . . • • .  38, 665 
Horseshoe, cushioned, P. J. Coates • • • • • • . .  705, 908 Sewing machine feeding mechanism, Batch· Lamps and lanterns, portable electric and 
Hot air wall register. J.  H .  Pugh . • . . • • • . . •  705. 609 elor & Hall . . . . . . . . . . . . . . . . . . . . . . . • . • . .  705. 633 oil.  20th Century Mfg. Co . . . . . . . . . . . . . .  38. 696 
Hot blast furnace, E. T. B radford . • • • • • • . .  705, 640 Sewing machine feeding mechanism, C .  H .  Lamps, incandescent electriC, Bryan March 
Hydrocarbon burner. M .  W .  Morgan ' • . . • . •  705.948 Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705. 577 Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8 . 697 .  38. 698 
lce can, F. D .  Swaney . . . . . • • . • • . . • • . • • • . .  705, 883 Sewing machine feeding mechanism, Ondcr- Marmalade, Coronation :Marmalade Co . . • . . .  38, 681 
Ice cream can. R. Bauers . . . . . . . . . • . • • . . . •  705.551 donk & Merritt . . . . . . . . . . . . . . . . . . • • . . .  705. 604 Ointment. C .  Melchel . . . . . . . . . . . . . . . . . . . . .  38 . 673 
Igniter, A. H. , Humphrey . . . . . . . . • . . . . . . . • .  705,673 Sewing machine feeding mechanism, L. Paints, Naamlooze Vennootschap Neder-
Impressions, device for making, D. L. Falar- Onderdonk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705, 605 landsche Verffabriek "Eclo.tin" . . . . . • . .  38, 691 

deau . . . • . . . . . . . . . . . . . . . . . . . • . . . . . • . •  , 705, 831 Sewing machine guide, Gerlach & Moore . .  705,663 Paints and roofing paints, L. A. Tenny . . . . .  38, 692 
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J. S. Allen . . . . . . . . . . . . . • . • . . . . . . . . . . • .  705, 8 1 1  Shade and curtain pole holder, adj ustable Remedy for dandruff and a hair and scalp 

I ntermediate coupling, W .  C. Wilson . . . . . •  705, 989 window, Ashton & Bainter . . . . . . . . . . . . .  705, 548 tonic, S .  T .  Dustin . . . . . . . . . . . . . . . . . . . .  38, 676 
Jar opener, W .  S .  Marsh . . . . . . • . . . . • . . . . •  705, 941 Shade roller and fixture, G .  C . Mathers . . . .  705,594 Scales, weighing, H .  N .  Strait Mfg. Co . . . . .  B8 , 702 
Journal bearing, H. H. Hewitt . . . • . . • • . . . •  705, 760 Shade support, window, F. R. Mease . . . . . .  705, 595 Soap, }'. M. Coulter . . . . . . . . . . . . . . . . . . . . . . . .  38, 687 
Journal bearing, G .  N. Sceets . . . . . . . . . • • . . .  705, 871 Shoe-fastener, M. S .  Brown . . . . . . . . . . . . . . . •  705 , 81 7 Sirup and molasses, table, Towle Sirup Co. as, 683 
.h..ey connection, J .  T. Schlacks . • . . . . . . . . • .  705,792 Sieve, A.  Teichmann . . . . . . . . . . . . . . . . . . • . .  705 , 71 7 Talking machines, disk,  W. V. P. Bradlpy aS, 668 
Knockdown box, J. E .  Neihyse l .  • . . . . • • . . . •  705, 953 Sign board, J.  1\1. Niesen . . . • . . . . . . . . . . . . . .  705, 781 T ires for bicyclps, carriages, and automo­
Labeling machine, J: J.  Gaynor . • . . . . • • . . . 705,832 Sign, electric, T. E. Mu rray . . . • . . • . . . . • . • .  705, 597 mobilps, pneumatic Fisk Rubber Co . .  38, 700 
Lacing hook. G. W. Chipley . . . • . . . . • • . . •  705. 562 :Signal device. H. S. Balliet . . . . . . • • . . . . . . • •  705. 549 Tonic. nerve, E. N. Baker . . . . . . . . . . . . . . . . . .  38. 677 
Lamp, hydrocarbon, W .  Hawks . . . . . . . . • • . .  705, 582 Signal mechanism, R. Herman . . . • . . • . . • . . .  705,584 Veterinary remedy, E .  M .  Krueger . . . . . • . . •  38, 672 
Lamp, incandescent gas, F. M .  Brooks . • . •  705, 81 8 Silk fiber, intenSifying the luster of, C. Washing compounds, certain named, C .  C . 
Lamp. Signal. F. K. W rlght . . . . . . . . . . . . . .  705. 808 Stuart . . . . . . . . . . . . . . . . . . . . . . . • • • • • . . . •  705.71 5 Gerhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38. 685 
Lamps by electricity, device for lighting, Silk lustering machine, C. Stuart . . • • • • • • . •  705, 71 6 Yarns and thread, certain named, Calhoun, 

S. M. Meyer . . . . . • . . • . . . . . . . . . . . . • • . . .  705. 773 Sled. C.  �lli1er . . . . . . . . . . . . . . . . . • . . • • . . . . •  705.943 Robbins & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 38.664 
Lampblack.  producing. D . J. Oglivy • . . . . . . . 706,001 Solder to metal blanks. machine for apply -
Lantern. A. T .  Bishop . • • • . • • . . . . • • . . . . . . .  705.81 6 i n g .  J .  Lee . . . . . . . . . . . . . . . . • • • • • . . . • • •  705. 937 
Last. A. G. Fltz . • . • . • • . • • . . . . • . . . • • . . . . . .  705.574 Soldering iron. G . . GU!ltZ . . . . . . . . • . . . . • . . . • .  705.752 
Letter box, street, F. D. Osborn . . . . . . . . . . . 70{>, 957 Sound record reproducer, T.  A. Edison . . . . .  705, 829 
Lever, shunting, W. Taylor . • . . . . . . . . . . . . .  705,974 Spinning and doubling fibrous substances, 
Linotype machines, trimming mechanism machinery fort G .  H. :Milward . . . . . . . .  705, 774 

for, F .  J .  Wich . . . . . . . . . . . . . . . . . . . . . . .  705, 801 Spinning appa ratus, yarn, J. Booth . . . . . . . .  705, 733 
Liquid defecating apparatus, J.  E .  Hatton 705, 924 Spraying apparatus, M .  J .  Caswell . . . . . . . .  705, 645 
Liquid heating apparatus, J.  FliegeL . . . . •  705, 745 Square and level, combination, H .  H. Rich-
Liquid separator, S. C .  Hauberg . . . . . . . . . .  705, 669 a rdson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705,867 
Lock, A .  R .  Fergusson . . . . . . . . . . . . • • . . . . . .  705, 660 Staircase, winding, H .  Snider . . . . . . . . . . . . •  705, 794 
Lock, W. A. Markey . . . • . . . . . . • • • . • . . . . • . .  705 , 942 Stamp, time, N. Collins . . . . . . . . . . . . . • . . . . •  705, 909 
Locomotive engine, compound, C. M. Steam boiler, E .  W. McCanna . . . . . . • . . . . . .  705 , 779 

Muchnlc . . . . . . . . . . . . . . • • . • • • • • • . . . . . . .  70"3. 692 Steam generating and watcr heating boiler. 
Loom, Conklin & Singer . . . . . . • . . • . . • . • . . . • 705, 649 F. Logan . . . . . . . . . . . . . . . . . . . . . . . . • . . •  
Loom shuttle, H. Bardsley . . . . . . . . . . • . . • . . .  705 ,898 Steam heater, low-pressure, F .  Tudor . . • • • •  
Loom shuttle checking mechanism, C .  H .  Steering mechanism, A l l e n  & Danforth . . . .  

Draper . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  705. 9 11 Stereoscope. H. E .  Richmond . . . . . . . . • • . • •  

705. 682 
705,981 
700. 892 
705.706 

Loom shuttle checking mechanism, Tubby Sterilizing water, etc. , apparatus for, D.  
& B roomhead . . . . . . . . . . . . . . . . . . . . . . . . .  705. 980 Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705. 751 

Loom stopping mechanism, automatic, A. Stethoscopic instrument, Knudson & Clark 705, 934 
D. Emery . . . . . . . . . . . . . . . . • • • . . . . . • • . •  705, 91 3 Stone facing for buildings, artificial, Kelly 

Lubricator. J.  M .  Pfaudler . • . • . . . . . . • . . . . .  705. 608 & Sarazin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705.846 
Magnetic core for inductance coils, Lee & Stone, artifiCial, V. Conti et al . . . . . . . . . . . .  705 , 650 

Colpitts . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . 705. 935 Stool, foldable, P. R. Anton . . . . . . . . . . . . . . .  705. 893 
Mail delivery and collection system, F .  S. Stoppel' fastener, J. A. Jones . . . . . . . . . . . • . .  705, 675 

Vogue . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  705,982 Stove, W. Heuermann . . . . . . . . . . . . . . . . . . . .  705,!l28 
Manure distributer, J. HowelL . . . . . . . . . . . .  705 , 929 Stove, heating, ",.,. . Drpngwitz . . . . . . . . . . . . .  705 , 828 
Match box. J. B. Frederick . . . . . . . . . . . . . . .  705.578 Stovepipe hoM" r. J. S. Rhodes . . . . • . . . . . . • .  705, 964 
Metal cleaning and preserving compOSition, Street receiver, T . J. O ' Bripn . . . . . . . . . . . . .  705 , 697 

W. C. Oberwalder . . . . . . . . . . . . . . . • . . . . 705 , 956 Sugar refining apparatus, J. Robin-Langlois 705, 869 Metal cutting tool, McRorie & Hunter . . . . . .  705, 695 Suspenders and t rou sers connection, R. T. 
Metal pierCing machinery for making hollow Clarke . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  705 , 648 

bodies, B.  F. McTea r . . . . . . . . . . . . . . . . . .  705,780 Suspenders, cast-off connection for, E. T. 
Meta
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Specht . . . . . . . .  . . . . . . . . . . • . . . • . . • . . . • • .  705 , 62 1 
t Swing, E. Lurch, reissue . . . . . . . . . . . . . . . . . .  12,018 

Metals from their ores, etc. , in electrically Table, G. H. Bullock . . . . . . . . . . . . . . . . . . • . . .  705, 903 
heated furnaces, reduction of, R .  C. Tack puller; T. G.  Bladen . . . . . . . . . . . . . . . . .  705,554 
Contardo . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  705. 651 Tag holder. W .  S . . Tacobs . . . . . . . . . . . . . . . . . .  705. 762 

Metallic strap, E. H .  VogeL . . . . . . . . . . . . . . .  705 , 62 6  Tailor ' s pressing machine, J .  Dziech . . . . . . .  705 , 826 

���:�n� �t: �r�� r:':fl 
fj:i�t:ei . 

Ai. 
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o�;; : : f&g:��� �:�����r� re
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LABELS . 

"Alderney Baking Powder, for baking powder, 
National Label Co . . . . . • . . • . . . . . . . • . . . . . .  9 . 331 

" Ammonia Celery , "  for medicine, Thos. 
Kelly & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.:127 

"Cast Steel Cement , " for cement, Clark Cast 
Steel Cement Co . . . . . . . . . . . . . . . . . . . . . . . . .  9. :121 

"Compliments of the Season , "  for cigars, 
American Lithographi c  Co . . . • . . . . . . . . . . .  9, 334 

"Cybeline, " for dandruff cure, G. L. Tyler . .  9, 329 
"El Intacto , "  for cigars, C. Stutz, a Firm . . • .  9 , 337 
" Josephine , "  for cig-ars, C .  Stutz, a Firm . . • .  9, 338 
" Kempshall Flyer, " for golf ballS, Kemp-

shall Mfg. Co . . . . . . . . . . . . . . . . . . . . . • .  , . . . .  9. 3211 
" Kempshall League , " for golf balls, Kemp-

shall Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 324 
"La Magnita , "  for ciga rs, C.  Stutz, a Firm . 9, 339 
"Las A mpriC'as. " for cot . In cloth, D . A .  

de Lima & Co . . . . . . . . . . . . . . . . . . . . . . . • . • .  9 . 322 
"Maize Loa f, " for cereal food, Gordan & 

Richardson . . . . . . . . . . . . . . . . . . • . . . . . . . • • .  9, 332 
"Mi El£'ktra , "  for cigars,  C. Stutz, a Firm . . .  9 , 340 
" Monarch Rpc'ord, " for sound records, Victor 

Talking Machine Co . . . . . . . . . . . . . . . . . . . . .  9, 326 
"Ottoman , "  for cigars, Lincoln, Spyms & Co . 9, 336 
"Primus , "  for hottled beer, Barker & Wheel-

e r  Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  9. 3115 
" Rp-x Pork and Beans, " for pork and beans, 

Cudahy Packing Co . . . . . . . . . . . . . . . . . . . . • .  9 . 333 
"Sprayine , "  for medicinp, F .  W. Robinson . .  9 , 32 R  
"Story ' s  }j'oot Relief, " for foot powder, 

�'abrikold Co . . . . . .  . . . . . . . . . . . . . . . • . . . • •  9.330 
"Vietor Rpcord , "  for sound records, Victor 

Talking Machine Co . . • . . • • . • . . • • • • • • • • • •  9.325 

PRINTS. Mine r ' s  t o o l ,  combination, M .  H a rdsocg . . . .  705, 997 ThIll coppling, Spltzh &,...n...Iord . . . . . . . . . . . . . .  705 , 795 
Molds. See Tooth mold. T�read cutting tool, adj ustablf'. H. B. Yates 705, 809 "A Comhinat ion Gamp , "  for game apparatus, Mold for hollow concrete articles, W. W. Threshing or separating machine, G. E .  McLonghlin Brothers • . . • • . . • . • . . . . • • . • . • •  536 Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705, 789 Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705, 987 
Monkey wrench , C .  P. W h ittemore . . . . . . . .  705, 799 Time switch mechanism, G. Zaepfel . . . • . . .  705 , 991 
Motion transmitting device, Stokes & M c- T i re, wheel, H. Lip-hp-rtha1 . . . . . . . . • . . . . . . .  705 , 7 68 

Glinchey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705, 624 Tobacco fork, W. L.  Moore . . . . . . . . . . . . . . . .  705 , 775 
Motor. R. L. Barnhart . . . . . . . . . . . . . . . . . . .  705, 897 Toba cco pipe. H. 1\1. Willis . . . . . • . . . . . . . . . .  705, !JR8 
Musical instrument, me('ha nical,  J. McTam- Tool handle, adjustable garden, W. V. 

m any . . . . . . . . . . . . . . . . .  . . . . . • . . . • . . • . . .  705, 952 Magep . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  
Needle. tape, M .  E .  Whittemore . . . . . . . . • . .  705,800 Tooth mold, a rtificial,  T .  Steele . . . . . . . . . . .  . 
Nipple, bottle, P. Gauss . . . . . . . . . . . . . . . . . .  705 , 9 1 6  To;\'" bubbl{' blow('r,  L. H. Ro(,kwE'Il . . . . . .  . Nozzle, C. R. Harris . . . . . . . . . . . . . . . . . . . . . .  705,754 Toy gamE' .  R . Astarita . . . . . . . . . . . . . . . . . . .  . 
Nut lock, C.  L.  Dunham . . . . . . . . . . . . . . . . . . .  705 , 743 Toy or advprtiRing df'vict', J. A. Mangold . .  
Nut lOCk. G .  W .  Vandevender . . . . . . • . . . • •  705, 797 Toy , sOUlICIing. L. I ... ong . . . . . . . .  � . . . . . . . . .  . 
N u t  lock, H. Anderson . . . . . . . . . . . . . . . . . . . .  705 , R 1 2 Trace fastpner, W. H. Thompson . . . . . . . .  . 
Nut lock for rail joints, C. W. Robinson . .  705 , 6 1 2  Track sandpI" pneum a tiC' , E. 1\1. Hp(Jley . . .  . 
on bu rner, J. S. Chel1halls . . . . . . . . . . . . . . . .  705 , 820 T ransit instruments, solor attachment for, 
on fuel generator, W .  H .  Dye . . . . . . . . . . . . .  705,565 O.  F. Rhattuck . . . . . . . . . . . . . . . . . . . . . . .  Oil,  producing cotton-seed, C.  O .  Phillips . .  705,785 Trolley, "r. L. von Ha rdenberg . • . • . . . . . . . .  
Ordnancp� breech block and chamber for, TrolI('y, T. "T. �ntton . . . . . . . . . . . . . . . . . . .  . C. Holmstrom . . . . . . . . . . . . . . . . . . . . • . . .  705 . 841 Trolley head and whepl, W. A. E. Davis . .  Ore bin, G .  H. Hulett . . . . . . . . . . . . . . . . . . . .  705, 761 Tru C'k ,  railway car, H. R .  KE'ithley . . . . . .  . Ores preparatory to smelting, desulfurizing Trunk, wardrohE', .T. J. Cannan . . . . . . . . . . .  . of sulfid. A. D. Carmichael . . . . . . . . . . . . .  705 .904 Truss, hernial • .  J. H. & D. L. Chesterman . 
Oval cutting machine. W. H. Forker . . . . . . .  705.576 Turbinf", stNun fir gas, H. Zoelly . . . . . . . . .  . Oven swab, G. W. TreicheL . . . . . . . . . . . . . . .  705. 979 Typf' wl'itpr or a nalogous kpy cap, W. R.  
Pail, m i l k .  S. Bruckmann . . . . . . . . . . . . . . . . . .  705, 642 Savell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pall. milk.  J. H. King . . . . • . . . . . . . . . . . . . . .  705. 678 Type writing machine. T . Cahill . . . . . . . . .  . 
Paint, W. Lennard-Foote . . . . . . . . . . . . . . . . . . .  705,!l:l8 Type writing ma('hinp,  C. W. Howpll, Jr . .  Panel board, electrh:�al, H .  Krantz . . . . . . . . .  705.850 Typps or matricps, mechanism for justlfy-Panel, lining, ceiling, and fioor for build- i ng linps compost"d of, E .  Mullendorff . .  

ings, etc. , and paving for streets, Uncoupling dpvicE', H. Bruns . . . . . . . . . . . • . .  wooden, W .  T .  C rosse . . . . . . . . . . . . . . . . .  705,7:l7 Valve, balanced slide, J .  T .  Wilson . . . . . . .  . 
Paper drying machine, Paul & Joslin . . . . .  705. 606 Valve, safety, W. C. Field . . . . . . . . • • •  _ • • . . •  
Paper making m achines , suction box for, Varnishing. G.  Tuschpl . . . . . . . . . • . • • • • • . . •  

J. B .  Lynch . . . . . . . . . . . . . . . . . . . . . . . . . .  705. 684 Vault cover, Knapp & Steinberg . • • • .  _ • . . .  
Parchment free from germs, producing vege- Veh iclp , L.  B. Truslow . . . . . . . . . • • • • • • • • • • •  

· table. A .  Mackensen • • • • • • • • • • • • • • • • •  705. 687 Vehicle wheel spindle. E. E. Root . . . . . . . . . . 

705. 68!l 
71l5, 972 
705. !J66 
705. 6:12 
705. S55 
705. 9�!) 
705. 7 1 H  
705, 757 

705. 970 
701), 798 
705, 882 
705. 825 
705. 76.1 
705, 560 
705.821 
705, 890 

705 . 709 
705, 1)59 
705. 587 

705, 693 
705.7H5 
705. no 
705. 572 
705, 723 
705, 679 
705. 722 
705.968 

A printed copy of the specification and drawing 
of any patent i n  the foregoing list, or any patent 
in print issupd since 1863, will be · furnished from 
this office for 10 cents, provided the name and 
n umber of the patent desired and thp date be 
given. Address Munn & C o . ,  361 Broadway, New 
York. 

Canadian patents may now be obtained by the in­
ventors for any of the inventions named in the fore­
gOing list. For terms and further particnlars 
address Munn & Co. , 361 Broadway, New York. 

NEW BOOKS ETC. 
SOCIETY OF ENGINEERS.  British vs. Amer­

ican Patent Law Practice and En­
gineering Invention. Paper by Ben­
jamin H.  Thwaite. Read at th '�  
Royal United Service Institution. 
March 3. 1902.  London : Published 
by the Society of Engineers. 1902. 
PI). 19 .  

T h e  SCIENTIFIC AMERICAN, in i t s  column of 
"Legal Notes." has a lready caIled attention to 
Benjamin H. Thwaite's admIrable dIscnssion of 

£Contmuea on paoe 96) 

© 1902 SCIENTIFIC AMERICAN, INC.



AT� positively the best built for 
�tati(Jllary, Autol1lohiJe �nJ :\Ia­
rill� (�as Engines, either touch or 
1��'/i�r�<;I��r� h!r�:�:::� fa:���;e a�f ��= 
nitill:,! Dyn:tHlf's, '\la�udos, " (t V .  
�rnors, Cui l .  .. , P lu;,!s, d\' .  \\'rit .. fnr 
priult:'d t l l:t!tt"r. The nU\" t o ll 
Eh.'('trit·ul lI�):. COlllpiln�· . 
�hio:"{�'Sl.t.l:�\�t. 

C lair �t., I laytoll . 

I i  St " Foot. and 
ar Power 

Screw Cuttinr, 

Lathes 

!\ew YOl k sto!;"k carried b\' ('}1:11< 1': • .  I d ler. � r;  Kt'arle Street . :".  Y . ;  
Philadt·l phia Office, The Bourse : t · h i '·:I:!OI (llli(·e. I \'-:!l L a  S:il l t' �treet. St. LOllis stock carried by A. L. lh·ke. L ill 1 11t1r Bll i l dinj!, 

THE fRAN K L I N  D Y N A M O  
5 0  Watts ,  1 0  Vo l ts .  5 Am p e res 

3,000 to 4.000 revolutions, Set� of mate­
rials, finisbed parb, complete machines 
Ifor amateur construct.i( In - very effici ent. 
'Vill  drive a. dental engine.  �ewing- ma­
chine or small latbe j run as. a generator. 
will furnish current for six ()..candle 

t;;" FRANKLIN 
Model Shop 

�'���'�1toll�t�v�ri�\0�6c�'c�fa�)9. 
Co

rn-

Parse l l  & Weed.  1 2 9 - 1 3 1  W. 3 1 st St . ,  N .Y .  

75he TANDEM Gas Engine 
F o r  (,}ne or Ga;l.olhu.· 

10, 15, '.W, 25 and 50 H. P. sizl's i ll ;;t.ock at 
b:lrgain prices. Statiollary USe ('Il ly.  

Nort hern Engineering Works, 
64.1 Atwater St., Detroit, Mich. 

Sp¢cialti�s 
CONTRACT MANUFACTU R E R S  

Difficult Parts or ..... 
..... Finished Articles 

U N I O N  M F G .  & SPECIALTY CO . , 
5 0 6 · 5 0 8  G e n esee St . ,  Buffalo ,  N. Y .  -------------------

The " Wolverine " Three  
Cyl inder Gaso l ine  Ma­
r ine Eng i ne .  
The unly reversing and self­
starting gaso iine eng-ine on 
the market. Lightest engine 
for the power built. Pra,· t i ­
cal l y  no \":Lration.  A bsulutt'­
I)'  safe , Single. double !J.llrl 
triple  marine and station :\I"� 
motors from � to 30 H. P. 
W O L V ER I N E  

M OTOR W O R KS, 
G rand Rap ids,  M i c h .  

g i  v e  dry steam. 
H O P P E S  O I L  EL I M I NATO R S  

remove an oil and grea�e 
from exhaust steam, 

Write t()r new catalogUR oj these and o1lr 

feed-Water Heater and purifier 
HOPPES lUFG. CO., 

2 5  Larch Street, Sl)ringfield, Ohio. 

1She Eck 
Electrical 
M ac hi nery 
enlbodies a l l,[�sirable features known to the art. Hlghl\' effi­
dellt, tiurable, Iloiseless; wcil  
tinishi!d. !\taking" a limited 
l in  fm7l1 I -a:: to 5 H. P. in la l·;..:-e 'lurlntities we can make 
th� 1 I 1  ri�ht. aIHi fldl them right. 
t;ct I�e best. ;�2,OOO :-iold. 
1':(,1.:. UYJlllmO and Motor 

/ 

"' ork,... Bel le\'ill e ,  N"_._J_. ----------,=:--::--:::-:c::-c::-A BOON IN BRAKE BLOCKS. � 'rhe acknowl edged leader in its line is 1;-" Potter's Spring Brake Block for effi. 
ciency, durability, economy. stre!llrlh .and 

.:=..- servicea bility. In use by builders of tne hIgh­
est grade carriages and wagons. Morgan 
Potter, Fishkil1-on.Hudson, N. Y., U. :;. A. 

Cutting Dies. 
FORR�:::::: iigTH, _.:= 
All kinds, tor use with mallet . . � .... . 

or under a press. 
1'IIE 114U":'(,,:,!o'O"S" .. \: PETTIS CO . . X l'\\ lIun'n. Conn. 

The "Best" Light 
Is a portable 100 candle power ligh t.  cost­

ing only 2 cts. t>t;r week. Makes an� "!Jurns 

its own gas. BrIghter than electriCIty or 
acetylene, and cheaper than kerosene. No 

Dirt.  N o  GrealHh No Ollor. Oyer 100 styles. 
Lighted instantly w i th a m a tch. Every 

lamp warranteo. Agents Wanted Everywhere, 
H E  " B EST " L I G H T  CO. 

8 7  E. 5 1 h  Streel, CANTON, OHIO. 
C R E AT P O W E R-S M A L L  COST. 

I t s  I"ost i n  1 
a l " n,'. 1 \"lh fri, ·tiM} 
v: :\r� ,l hoist, ti to I 5t 1 h ,p, 
1 ·"r 'I":Hrlt:s. l l 1 i tl t's, :lnd . .  n' ('her Gn� 
& tJu�oline ElIl:lne Co • •  P. U, 130%. 1 1 14 a, Kansas City, Mo.  

Scientific Atnerican. AUGUST 9, 1902. 

the COU1IHJ l'd t i YP I I H' l ' i l � or g l' H i � h  U I H }  A l I l l ' l' i t -an 
patent lJ l'a l' l i n' .  I I  i � 1Ut' l 'p ls  1} ( ' ( ' I '��(j I'.v t t l  :-;ay 
that llP h a :-;  ( , O \' ! ' I't=-'(\ h i �  g' l 'o l l n d  f u l l y .  H n d  
I':i h ( ) \V �  how m l l dl E n g l u n d  l I I i � l J l  ga i n  uy an 
Americ a n i z a t i o n  o f  her p a t l' l I t  s'y � l e Ll1 .  

CRYOSUOPll,. Par F.  M. Raoll lt.  
1901 .  No.  13. Pp. 106 .  
cents. 

C .  Naud. 
Price 50 

T h i s  muno�l "aph inelude:-; all  that the fam ou s  
Haou l t  h a d  s lH : ('eput'd in al' ('o ll.l p l ish iug i n  t h e  
H e l d  o f  eryO!-iCOpy.  �l .  H .  Le!-ipieall i n  a very 
a d m i r a b l y  w r i tten p refacE:' t e l h ;  11::; what this  
work i s  and how gl 'pat i::; Hs i m p o l'tauee.  

FRANUES IJ· I"ITE:Ill>'f;HE:i\" C��. Par J. Mace de 
Lepinay. C.  Naud. 1902 .  No. 1 4 .  
Pp.  101 .  Price 5 0  cents. 

l'rof. J .  Mact' de Ll'pinay has d i v ided his 
work on i n te rfel'ence into t h l' ee pal 't� .  The 
first  p a r t  is  devoted to the e x p l a n a t ion of 
m e t hods o f  p l'oducing i n t e l'ference phenom e n a .  
The ):;(-'\..'ond p a l ' t"  i s  devoterl to n dhwuS):;I011 of 
i nterfel'elw(' \\' a n�::i and to dete l 'll1 i n a t i o Il lj  of r 
t h e  order of in t erfel 'enn)' as w e l l  ::.l!-i ( 'ompal'ison ! 
of length,.  The t h i r d  par i· i, devoted to what 
m ight be called pl'a(' t h- a l  a p p l i c a t i ons of  i ntel'­
fereu('e vhenume n a .  

LA Gf:OMETRlE: NON EUULIDIENNE. 
Barbarin. C .  Naud. 1901 .  
Pp. 7 9 .  Price 50  cents. 

Par P.  
No. 1 5 .  

M. BarbaI " in h a s  p repa l'ed a work which 
should be dear to  the heaL"t of every modern 
mathem a t idan. After a dis<" ussion of Euc-

T H E  W O R LD ' S  G R EATEST nt��)UI� M EC H A N I CAL TOYS IRVING'S WIZAR.D TOP -
l'nte.ntcd .\ pril 22, 1$.02. :LUAnE o}t� Sl'.F�EL. It batncM 
I!wlcncc. J t illtcrcMt!!o e v e r .l onc. It deUjCltt .... the child. 

IT>; }:Q L  AI, CANNUT BE HAD AT X "\ Y  PRICE. 
�\I:�I���l. W l���: I �c �la�·I�� �:I ":� i l�e�il;�:::li�l/�t�'t;�l 

r ;�\.�;.�:t�:lnS�):el,V
l
�\!Il� I:��� 

r�;��;�t:��: 1;�'i:ll :�1l!.1 :�ill1;���.
l
Is �loa�:,rll��7�� i!OIl 

'��(�I:'I;i1:���.! :UJK:::1:!i �:�) ���;� seconds to S] ,i l 1  it. ( I f  spedaJ il l \.t'rl;'s\. I " a l l 1l1t'chanit·.'>·as (leHlUl1str:tling :l 
Hew nrhH"ipie ill de\'eloJlin;: roi:lr,\" ' ! lot ion . l\l:\(le (If (Il-awn stee l ,  heavy 
llickel J , bted. l'rice hy 1lI1ul, l'ost:t),Ce prepaid, 80 (·(·ut"". Sectional "VIew. CO:\I I-.\ X \', - - • - • I·IIJLAUEI .. ]·UIA, I'A . • U. S. A. 

rplCR a Perfect Pencil I 
One with a H ctepelldab1e" point, a uniform 
/.!ra(}e-one that draws a clear, sharp, weil­
dtoftned line, ami to do this you will h ave to 
choose 

D I XO N ' S  AM E R ICAN 
C RAPH ITE P E N C I LS 

�:r3.
e

:�ftl1g:1�!���n�.
e

l1��i::;b�
n

lo��\�nJ��: 
!loses. Archit eets,  draftsmen. clerks, re­
porters, etc . .  find them a boun. 

Sellll lti cents for :mmple�. 
\-Vorth doubl e the money. 

,JOSEPH DIXON CRUCIBLE CO, .Jersey City, N .  J .  

SHOE BL ACKING. -FORMULAS FOR 

IDEA L M FG. 

I F  Y O U  S H O O T  A R I F L E:  
Pistol or Shot(lW1t, you'll make a Bun's 
Eye by sendin� three 2c. stamps for 
th e Jdeal Hand-book " A, "  126 .pageR 
!?ltEE. "I'he l atest Encycl opedia of 

.Anns, Powde·rs, S hot and Bullets. Men. 
tion SCIEN'l·l.I.t"1 C AM EIUCA N.  Addres$ 

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

Electric Fan Motor with Battery . . .. . . . . ... $5,95 
Electric Table Lamp with Battery ... . . . . . . . 3 . 00  

l idian theories,  he introdtH:es n s  to  a chapter ����d
1 
�Jl� s���l l�3��J1gpti�� fcr���it!n

e�c�l�P
���I ��I! u n  d i s t a n('e as a fnndanH� n tal no t i o n, desc l' i b i n� by .\lunn & Co. and aU newsdealers 

Battery Hanging Lamp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 
Telepbone. with Battery complete.. . . . . . . . . .  5.95 
Electric Door Bells, all connections.. . . . . . . .  1.00 
ElectriC Carriage Lump.. . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 
Electric Hand Lanterns. . . . . . . . . . . . . . . . .. . . . . . . . . . .  2.00 
'8.00 Electrical Medical Batteries... . . . . . . . . . . .  3.95 

in de t a i l  the w o r k  of lJe T i l l y  and Cauchy.  -- ---- - - - .. - -.. --------------
Onr � H i s  next c h a p t e r  is devoted to a dis ellssion of 

p lane a n d  spec i a l  geome t r y .  I n  the l as t  e h a p -
tel' of the buok he int roduces us to  the c h i e f  

Specialty : ,i' dII!n 1 
objections to non-Euc l id i a n  geometry a n d  
t h e  answe r i ng of t h e s e  obje<: t ions.  

K n���n �"'WAUllllm�c�-'�) 
to Roat s  I)f any � .. . . . :'..:;.;"""*j;7'''>. "':'''t+.''''f' . �. " .  '�"" .� 

description ��'��. -.... 
THEORY OF STEEL-CON CHETE A1WHES A i\" D  

OF VAl.'LTED STRUCTUBES .  By William 
Cain.  Second, revised edition. New 
York : D .  Van Nostrand Company. 
1902 .  16mo. Price 5 0  cents. 

'This is  the second edit ion of a n  admirable 
l ittle monograph o n  steel-concrete arches and 
vaulted s t l"Uctures.  The arch of steel and 
conel:ete c o m b ined is  taken up i n  deta i l  to il ­
lustrate t h e  genpl 'al  t l'ea t m e n t .  J t  bas been 
throughout this book the a i m  of t h e  a u thor 
to gi \'e a d e a l' ana l y ::; i s  o f  principles involved, 
a k n o w ledge of  the fundamental princip les o f 
the eQu l l i b r i u m  po lygon a l one being assnmed. 

:""' I NCANDESCENZA A GAS. Dott. Luigi 
Castellani .  Milan : U1rico Hoepli. 
1 9 0 2 .  Pp. 140 .  

EL PROBLEMA POLITICO. Jose Cascales y 
Munoz. Madrid : Liberia de Victo-
riana Suarez. 1902 .  Pp. xlv, 2 1 5 .  

T H E  "CONSTl�UUT1VE A N D  RECONSTR FUTlvE 
FOltCES THAT AilE: ES ;-;E"I TIAL TO MA IN· 
TAIN A �IEHll'AN I N TEHN ATIONAL CO�I­
MEHCIAL Sl."l'HEM .U: Y · '  AND THAT 
"U!II IVERSAL CO�I MEHCIAL RECIPROCITY 
THEATrE" A:\"D TAlllFF REVISION AilE 
PBEJlIATCRE . ' ·  By George J.  Seabury. 
New York. 1902 .  Pp. 16 .  

The United States Department of Agri­
c u l t ure has sent us a monograph o n  the field 
operations of the Division of �oils,  w h i c h  i s  
the second report on the subject.  T h e  mono­
graph is accompanied by admirable maps.  

FIRST BOOK OF Q UALITATIYE CHEM ISTRY . 
For Studies of Water Solution and 
Mass Action. By Albert B. Pres­
cott, Ph.D. ,  and Eugene C .  Sullivan, 
Ph.D.  Eleventh Edition. New York : 
D. Van Nostrand Company. 1902 .  
1 2mo. Pp .  148 .  P r i c e  $ 1 . 5 0 .  

This l i t t l e  book fi l'st made i t s  appearance i n  
1 8 7 9  f o r  c l asses taking a short course i n  
qua l itative practice.  I n  i t s  p resent enlarged 
form the work is i ntended to ae(j u a i n t  the be­
ginner with ehemie a l  c hange i n  the l ight of 
t he p resent studies of water s o l ution.  The 
3 l1 t hol'S have kept steadi l y  before them the 
pmpose of fa m i l i a r i z ing the student with the 
eharacter 0[ the c h e m i e a l  elements which he 
handles and with the nature o f  chemi<: a l  
change. The b o o k  shou ld p r o v e  an excellent 
l a boratory manu a ! .  

DIE EIS�;N KO;'i flTlll' KT /oNEN D E It  I N uE­
N IEUll-HoCHDAUTE :\" .  VI. ( Schluss ) . 
Lieferung. Fortsetzung und Schluss 
des IV.  Abschnittes. Freitragende 
Wellblechdiicher - Eiserne Fach­
werksbauten-Massive Decken Unter 
Verwendung Von Eisen-Eiserne 
Treppen - Anh ang - Tabellen-
Sachverzeichnis. Leipzi g :  Verlag 
von Wilhelm Engelmann. New 
York : G. E. Stechert. 1 9 0 2 .  Pp. 
3 8 5-518 .  Price $ 2.50 .  

A11F.IlIlUN BOAT & i\IAC1IIN}: CO., 
IUnV, SAIL AND PLEASURE BOATiS, 

r.brine Station. ST. LOUIS, :MO. 

American Yacht and Motor 
Company, 

Builders from a Row Boat to a Yacht 
Cherokee and DeKalb Streets, 

ST L O U I S �  M O . 

WORK SHOPS 
of Wood and )'letal Workers, with­
out steam power, equi pped with 
B A R N E S '  F O O T  P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater prot1t on the work. �lachmes 
sent on trial if desired. Catalog Free. 

W. f' &. J O H N  B A R N E S  CO. 
Established lB':!. 

1 9 99 R U B Y  ST. , ROCKFO R D ,  I L L .  
THE M I E T3

,,
�

,o
� E I S S KE ROSENE 

I to "O H . !'. and GAS ENGINE hums K EnOS.EN E cht':1J!er and 
safer than g-:u;olme. Automatic, 
Hi1 l1}1le. reliab lt: .  No e ledric hat­
tery or flame nsed. Perfed regllb. tiou, Belted or (lirel·tl�' ("ol1ple ,] to 
.Iymmo for ele,'tric Hghti lll:. ehar"­
mg stor:l).C� hatteriel5, ]llllllping- lln"d nil power purpolllcIOo. 

A. M n:'l'Z. 1 �8-138 !\lOTI" ST., Nlr:\v YORK. 
AI)OPTEI) II \" 

U. ,.. GOY}; U N MEi'i T. 
JIlllhe�t A w a r d  for direct coup!ed (�t;IHlrat"r :-;et. I':nl� EX}Josi-.;01(1 l\ledol, Pan-All lerimn Exposi tion, 1901 

M O RA N  F L E X I B L E  J O I N T  
to�' Steam, Ail' or 1Jiqnids. 

Made 1 1 1  all sizes to stand any desired 
pressure. 

M o ran  F l e x i b l e  Steam Jo in t  Co .• I nc ' d ,  
149 3 d  East S t  . . LOlJlSVILLE, Ky. 

THE " QUEEN " DR.A WING PENS. = ��::CALLY ::I�:PENED. e 
<8 $ITllil!ll!luWiIj¥I;;;e il1lf.�i:" . e 

All Queen Pens are Rharpened by experts who have 
had many years' experience in making and sharpen ing 
I }rawin� Pens. Only the finest Englisb Steel is used in 
the Qu een Pens, and tbey are hand-made and carefully 
tempered by our improved process. QUEEN & CO . , 
Inc •• Math ematical, Engineering and. SCientifiC Ins1 ru· 
lllent �IRker', 1 0 1 0  Chestnut St" Philadelpbia. 

Mo�lded Record & the New R,eproducer 

$12.00 Belt , with Suspensory . . . . . . . . . . . . . . . . . . . . .  2.50 
Telegraph Outfits. complete . . . . . . . . . . . . . _ . . . . . . . 2.25 
Battery Motors from . . . . . . . . . . . . . . . . . . . . . . $I.OO to 12.00 
$6.00 Bicycle Electric Lights ... . . . . . . . . . . . . . . . . . . . 2.75 
Electric Rail\vay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.50 
Pocket Flash Lights. . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  1 .50 
Necktie Lights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75c. to 3.00 

Send for Free Book. Describes and illus· 
trates many of the most useful electric devices, 
at wonderfully sma11 prices. All practical. 
The loweRt price in the world on everything 
electrical. Agents can make bandsome com· 
missions and many sales. Write for complete 
i n formation. 

O H I O  ELECTRIC WORKS,  C levetand,  Ohio. 

GAS ENGINE DETAIL::i. --A VALUA-
ble and fully illustrated article on this subject Is con­
taIned in SUPPLEMENT No. 1 292. Price 10 cents. For 
sale by Munn & Co. and al1 newsdeal ers. 

by selling our celebrated goods. 
2 5% to 3 0% Comm ission .  
B��'SN\5:?I&O�T 3 3 c .  

I-l b.  trade-mark red bags. 
Good Colfee.. 12c. and 15c. 
Good 'reas. 3Oc. and 35c. 
The Great Ar.terican Tea Co. 

31 & 33 Vesey St., New York. 
P .  O. Box 289. 

��a������&a&&����a�s&ass� i . O·I i.��siviEi.."TE R·�MiNES � 
� Dividend-Paving Mining, Oil a.nd \Ii 
� S IT\ elter Stocks, Listed a.nd \Ii 
� Vnlisted, our Specialty. \Ii � DOUGLAS, LACEY & CO. ; t Bankers & Brokers, Fiscal Agents, � lR Mem bers N. y. Consolidated Stock Exchange. \Ii 

• Booklets ghing our successful plan for realizing the I n rare � i 66 BR OADWA� & 1 7  NEW ST . .  N E W  YORK.  \Ii 
• JnterCII't und protit8 of leg-itimate mining, oil :11I,1 \Ii 

smel ter il1vestment-lS, sub. hlanks, fnl l particulars, etc., li'cnt ,Wr L f'ree 011 »ppllcutlon. J!) .�EE:€€€€€€€€€€€€€€E:E:€€�€€E:E:. 

Sci¢ntific Jlm¢rican 
Building montbly 

VOL. 33. 
JANUARY--JUNE, 1902. 

2 7 8 I l l u strat ions . 1 2 0 Pag es,  6 Tint-Blocks. 

The T birty-'l'hird Volume of tbis beautifully ill ustrated 
and finely prmted Monthly )lagazine, comprising the 
numbers January to June, 1902, is now ready. 

• , • SPECIAL FEA TUllES • • •  
ILI.USTRATIONS • • •  

The volume contains 6 tinted cover pages and 218 
!l1ustrations. including many fine examples of 
���:r:s.
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graphs of agricultural d etails, porches. doorways, 
mantels, etc., are especially bel pful and suggestive. 
The illustrations of tbe Buildmg Monthly are made 
i�?�bSI�

e
�j]����.:�:n li��toif

a
rg: t��s��

e ��� ��: 
companied with full sets of plans. 

TALK!'! WITH ARCHITECTS • • •  
This interesting seri e s  of conversations. with emi� 
nent ul'chitects by Mr. Barr Ferree comprises im. 
�

ortant talks with Mr. Tbomas Hustings on "Some 
0��������:�°.fe�:��1

r
if�hs�t�

i
�·lWe;·/��t�� 

Mr. Charles A. Rich on . , The Development of the 
Small College " ; Mr, John (lulen Howard on " The 
Beaux-A rts A rchitects " ;  Mr. J. Monroe Hewlett 
on . .  'I'be Architect and the Municipality " j and 
Mr. George L. Morse on , .  The Durability of Steel 
Construction. " 

EDITORIAL ARTICLES • • •  
Suggestive discussions o n  timely subjects for the 
home-build er : u Municipal Art " ;  " Roads and 
Houses , r ; U Washington the Magnitlcen t " :  " The 
House and  t h e  'l'errace " ;  .. �I)je Ar t  of Home­
Buildimz " i  " Kitchen Ends a·nd Back Yards." 

DEP ARTlllENTS • •  , 
The Departments of the Monthly cover a wIde 
range of topics a.nd summarize the latest advance 
iP.M���h1�

t c���!��\�rB:l Tt����!S:�ci\dT?,�
a
?,t¥�� 

This is  the last  i n s t a l l ment o f  a book whleh 
supplies the proverbial  l ong-fe l t  want on 
framed structures and which i s  particularly 
adapted for the use o f  students a t  technical  
high schools .  Most of  the books which have 

THE OBER LATHES been used for suc h purposes are e i t he r  anti­
quated o r are s i m p l y  architectural works n o t  
wri  tten from the engineel'ing standpoint. The 
instal lments as they have appeared have been 
reviewed i n  this column.  O f  the many en- I gineering works which have come before us f o r  I a long time.  we know of none which surpasses 

t l tlpl i�a l l! the hUl l lan voice i n \'olull le ... nl l dearneSS. Ahsol ute l y free (rom s .  r;].t! h i l l;...'" . perfectly  S 1 I 1Uf'th 
a l lJ  l 1 a t l l ral . The f\! uul dt.·, ! }{ cLurtl s are , . hi�h 
s.pced . "  I I l adc o( hdnl II ax, (ree l y  <11 1 1 1  safely  handlcrl . 
roi l" " U(')lrlldut't'rli 011 Ri l  l 'huI lOJ: fMll h li _  Ask y" ur  dealer  rnr !·xchango,· propu�il ion ( " Gem " eXl:cpted ) .  
Phono�mphs in  Nine S,,· l es ,  ' 10 .110 to ' 1 00 . 00. 
Records,  SOe. ; �(; per dozen.  

Garden " ;  " Legal Decisions " j New Books " ;  
"Country Life " i " The Clmntry House " ;  U Fire 
Protection" i " ganitation " j  " Civic Betterment " :  ��:�I' Buil ding Patents " j " Publishers' Depart-For 'l'urning Axe, Adze, Pick , 

Sledge, Hatchet, H ammer, Auger, 
File, Knife and Chisel Handles. 
Whiffletrees, Yokes, Spokee, Porch 
Spindles, Stair Baluster!'! Tllble 
and Chair Legs and other irrp.gular 
work. 

P- Send jor Circular A. the present in 'thoroughness of treatment and 
The Ober Mfg. Co., 1 0 Bell  St., Chagrin Falls, 0. ,  U.S.A. I trustworthiness of explanation. 

rUTION.4.L PIIO,sOGlU I'1i COl'l I'A l'tl' ,  Orange, N.  J .  
�e'" \'ork ,  sa Chambers St .  Chleago, 1 44  'hhash A"�, 

The SClJ>;NTTFIC AMERICAN BUILDING MONTHLY Is a national magazine of architecture conducted with 
specia1 reference to domestic architecture. Its text 
abound. with practical sUllgestions and its illustrations 

I 
cover a wide ran�e of subject� selected with s�rupu10us 
care and printed in the most artistic manner. 

Price, Express Paid, $2.00. 
M U N N  & CO.,  Publishers, 36 1 Broadway. New York 

© 1902 SCIENTIFIC AMERICAN, INC.



. \ n: T ·ST 9 .  1902. Scientific AmerIcan 
E L E CT R I CAL  E N G I N E E R I N G  
TA U G H T B Y  M A I L .  

\Vrite for Q ur Free Illustrated Book. 
" CAN I BECOM E AN ELEC­

TRJCAL ENGI NEER ? "  
'Yo: t .. aeh Eledrkal l-:ll� in�er ing:,  Elel' trh: Lighting, Eleetric RaI i w :\ \'s, !\Iel: h a n k a l  Enl;:"i llt'trlllg', Steam Engi­

Ilt'erillg', :\[e chiuic.'l.i Ihawing, at �' (J u r  hom .. by mall. 
��itce·1!lilI(�1�)E�Gi�·E��I'tINJ)�·J�t�1,rU1.'E, HINTS TO C O R R ESPO N DENTS.  Dept. A,  240.242 \\r. 23d St. New York. 

--=---------------.----:.� Names and Address lllUgt U ("('Olll lJ:lIlY an ll'ttpt's or EARN M ORE Stud y In spare time. 110 l-l ttentioll \Y ill bp l);J i (l thpl'pto. This is for W e t e a c h y o u OUI' iuformHtioll all(l l lot  fol' pul l i it-a t ioll.  what you need to References to fonllt ' l' :l I't ic1 ( 's or  al lS\Yt'l'� should give 
• • T • r anothe�

n
cnE�' i����I�f;{�e . datp of PUlll' l' and pag-'p or ll11lllhl't' of 'lUi'SUOIl . D Y¥tq1 O"�\ l.�usAi;_�hftectlll·e. illillin� llietal! I Inquiries IlOt <l l lswP rt 'd i l l  I'\';u;,").n�lhlt' thpp :-;l.lOlIld 1)1' 

lu�'�Y JUi'n sine'ss :Stenograpby, Jou�'naliSJJl, I l'Pllpah'u ; ('OlT('SIlOI � (lpJ l t s  wll l . lwHl' I I I Ill l lHI that 
Bookkeepi ng, et'c. SOIllP. ans\\'('l'S l'PqUll'P l i nt  a l , t t h' rpsl'a r.('h, tl tul, 

\Vlite for free catalogue 6, with full particulars. �(���I:,f.
h 

o�\·l�llt' I�,\:(i�lV�:'.ll�l\l.tJ��:!:�r, ��:I l.;\
l l  
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'
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1lW" Special Discollnt� :Norw • .Atl his tU l'n. 
Buyers wishill� to VII I'eh <l:Sp a lly a rticll' l Iot adver-

THE CONSOLI DATED S C H O O LS,  1 5 6  Fifth Ave . ,  N .  Y. t isf'd i n  OUI" ('olllm]}s will  II,' fU l"lli slH'd witb 

H� A R N  P R O O F R E A D I N G .  ��s:
o

� ���� 
education, why. not utilizt; it at a gentc�� an d.uncrowned 
professioll paymg $15 to ::;35 weekly ? SltuatlOll:;i al ways 
obtainable. "'"'e are the original instrucr,ors by mail. 

H u M E  CORRESPO NDENCE SCHOOL,  Ph i ladelph ia .  

A G O O D  POOllTION Itnd a 
lar!!e salary always await an 
expert Rook-Keeper, \V e teach 
you book-keeping thoroughly 
by mail, and m3:k� absol�tely II!I�.II�""I!I no charge for tUlt�on nnt}l. we 
plaee you in a panug posltlOn. 
�?it�U ;6�

s
��� ���i�nl���!�r 

������;!';r.;:;!p����� •• S.boob 
Drawer 3" Rochester, N. Y. 

addl'(,ss('s of ' hOUSl'S In;l l Iufaetu1'ing 01' ca rrying 
HlP sanH' . 

Special Written Information 011 mattpl's of persollal 
r;.I tlwl' th<1u  gPllPI"HI i H tt ' l'Pst ('an Bot he l'xpectcll 
without  1'I'1Il1 l 1H'ratioJ l .  

Scientific American Supplements rf·fl'lTP<l to lllay be 
h:ul at thp  o i l .Cp.  Pl'iet' 10 Cpll ts  each.  

B o o k s  I'l'fp lTt'li tv prolIl ptly s l Ipplieu on l"Pceil't (·f 
pl'iC( ' .  

Minerals St' l lt  tor l'xa lll inat ioll should he distinctly 
llltl l'kpu ur la1l('1('(..1 

( 86 5 9 ) C. S. asks : 1. Please answer 
tile f o l l o w ing qupstiolls . I do n o t  know whether 
the name is COITPc t, but I have heard that 
selenium, a m e t a l ,  changes i t s  resistance to 
electricity w h l' n  l ight s t rikes i t .  Kindly in­
form me about the p r ice, the re�istanl'e i t  
offel'� pel' square mete r of sll l'fa(,e. a n d  whether 
the �:Hlpvosit ioll that it: ine reases i t t::) l'esistanee 
when l ight s t l' ikes i t  is correct : also ho\v sensi­
t ive i t  is ,  A .  �elen il1 m i s  not  a metal ,  but 

Wire Cloth, Wire Lath, 
Electrica.lly .. Welded 
Wire Fa.brics 
and Perforated Metal rli:-J! 

"!\la1\llfa\ lure.1 l oy 
C L I NTON W I RE CLOTH C O M PANY, CLI NTO N ,  MASS. 

NEW YOHK CHleM;O SAN FItANClSCO 

For 30 days 
than actual 

. New o d e l s . 
B e ll is e," compl.!. $8. 75 

" Co •• ack� " glg�G::�� $9. 75 
,. Siberiaop"" a R{'anty $10. 75 ::!!�:rc';!��!�:;r���d R�cer. $11. 7:; 

Choice of M. & 'V. or Record tires and best equi pment on aH OUl' bicycles. '!l'IIl lllr01loest f1l1arantce. 
SHIP ON A P P R O VA L  

to a n y o n e  without a cent  dl'J)(J.<;it 
10 DAYS J<'REE TRIAL 

purchase is binding. 
500 good 2nd·hand wheels $3 to $8. 

Do not buy a bif'yele llntil you have written 
for our free catalogues with large photographio 
engravings and full descriptions. 

'MEAD C YCLE CO. Dept. 5 9W, Chicago. D
IVI DEN DS= Risk a postal .  Seud us your name 

fo r prospectus of the Rayo Min­
ing a n d  Developing Co. of Cal­
ifornia. Every dol l a r  invested in 
these shares will return YOL:. regu­
lar, handsome, dividends. lUIL� 

LI01SS of ore values ready to tnine;  Elec­
tric Water .. Powe r Plant in connection.  Not the ordinary m i n i n g  propositi o n ,  Shares 
now selling at ground-floor price. Bank 
References. 

ROANOI{E INVESTMENT CO. 
525 IUarqnette Rnilding. Chicago . 

an elenwntHl'y �tJiJstallee which in i ts  ordinary 
condition is  a u r i t t l e  s o l i d  of a glassy luster 
and f racture and a brown <'0101' .  It  melts  at i 
aboll t  4:30 deg Fahr .• vaporizes at about 1 3 0 0  ::J ol  
deg . .  and burns w i th a blue fianle.  g i v ing out  a n  � � 
odor resembling that  of p u t r i d  ho rseradish. i13 0 
Ordina l'Y selenilllll is a very poor <.:onullctor, .E� 
ha v i n g  an e l ec t r i c a l  resistance :J7,GOO,OOO,OOO g � 
times tllat  of copper.  "-hen annealed for sev- �� 
eral hours a t  a temperature j u s t  below its � 
melting point,  w i t h  suhsetluent slow tool ing, it 00 

N I �! E L I  
Electro- Plat ing  

ApDaratus a D d  MateriaL THE 
a n s o n  & V a n W i nk le  

Co., 
N' e "· :1 I'I� . "i • •  1 .  

136 Liberty St., N .  Y. 
30 & 32 S. Cnnal St. 

Cbicagoo. 
Howard Two and Four Cycle 

MAR I N E  
AND 

AUTO .\l O B I L E  
MOTO RS 

Write for Cat. 
G rant  Ferr is  Co.  

'l'roy. N.  Y .  -------------------

ARTESIAN 
WGlls, Oil and Gas Wel l s drill ed 
by cnntract to any d epth from50 
t o  3OCO feet. We also manufac� 
tur'! and furnish ev erything re� 
quired to d�'ill 8,nd complete 
same. Portabl e  Horse Power 
and 1\!ounted Steam Dri l ling 
Macbines for 100 to 1200 feet. 
\Vri te us stating exactly what 
is required and send for illus .. 
trated catalogue. Address 

"",'I(>lINle.RRTl�a AND SUPPLY CO. 
Yor:K. U. S. A. 

A TRUSCOTT BOAT 
Simple ,  Safe, Re l iab le ,  S peedy. 

forms a <Tys t a l J ine substance with a l ower reo ----------------------­
sistanee.  It is now sensitive to l ight.  I t s  ACETYLENE GAS AND CARBIDE OF 

Caicium.-All about the new illuminant. its qualities, chemistry. pressure of liquefaction, its probable future, experiments perfOl m edwith it. A most valuable series of - articles. giving in conmlete form the partIculars of this �ubject. Details of funuces for makin� thf> carbide 

resistanee is  redu ced, not inl'reased, i n  propor­
tion t o  the sqtlal'l� root o f  the i l lumination ; 
and a l so the effec t  is greater with a high e l ec­
tromotive forl'e than wi t h  a low one. Xurl'ow 
strips of annea l e d  selenium a r e- formed lJt:' t ween 
t h e  edges of broad p l a tes of m e t a l .  so that the 
cross section i s  considerable, and thus the re­
�istance i s  reduced while the :1 1'(':-1 exposed to 
l ight is  conside l'a h l e .  This is a "selenium 
("" I I . "  When the l ight s t rikes i t .  i ls  resistance 
may be l'edue cd a s  111\1(:11 a s  one-h a l f .  A c e l l  
w h o s e  resh;tance i n the da rk ",a K  aou oLms 
uropped to l ;::; U ohms i n  the light,  � lI( 'h a ('e l l  
i s  n o t  a genel'a t o l' of  e leetr idty,  but a measur­
ing instrument for detel'lu ining' the intensity of 
l ight. 2 .  A l s o  i n  what llu m ben; of your S C ll<}N­
'1'l1" IC  ... >\.�l�Hll'.\.:\ is  therp any a r t i c l e \vhich 
treats o n  s i m i lar  slI uji.:' l' ts  a s  Stepianek's p ic· 
torial telegraphy ', :! .  \Ye can send you six 
numbers o f  the S C 1 E XTIFIC A�nmlCAx �Ul>l'LB­
MEX'l' containing a r t i cles upon the t l'ansmission 
of pietu res by eleetriei  t y .  

( 8660 ) A. L. V. asks : 1. Will you 
kindly explain the action o f  t ile inductor 
a l t e l'nator,  o f  the type i/ o t  having a la rge 
cylinder at one end ', A. The toothed pro­
jections upon the moving p o r t i o n  are called 
the inductors.  The S U IToll llding frame has 
projections of the same shape and size,  which 
constitute the "ol'es of tile a rmatnre c o i l s .  
"�hen t h e s e  t w o  sets of projections arc o p p o ­
s i t e  e a c h  o ther,  the magnetic reluctanee is  a t  
the minimnm and the magnetic fl u x  through 
the al'mattl l'c ('o i ls  is a t the maximum. � i m i­
larly,  when the indu('tors a r e  in the inter-
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1 0 04, 1 0 0 7 ,  H I 1 � ,  1 0 1 4, 1 0 1 ;) ,  1 0 1 6, 1 0 2�, 
1 0 :J � ,  1 0 3 S, 1 0 ;; 7 , 1 0 64, 107 1 , 1(17�, 1 08\:, 

I ���:lI0�80�'t �S�?t J84'.�''!�M�t,d � lr,�: Jr1��10 cents each, by mail. from tbi� office. Hud all new!O.dealers. 

are remarkable 1'01' 
SIllIPI,IUITY 

and ECONOJUY 
Write for PI·ices. 

O l d s  Motor WorkS ,  
1028 .1 elf. Ave . .  

Detroit. - � Mich . 

Using Natural Gas, 
( 'oal Gas. Producer 
Gas, and Gasoline di�  
rect from the tank. 1 to 40 H. P .• "c( !tal. 

The S) ringfiehl 
Built either cabined or open in sizes from 1 6  to 1 00  feet · m e d i a t e  p o s i t i o n ,  the tlux is  a t  a minimum. 

in length. For catalog giving full iruormation write T hu s the c u r ren t is I) l'oduced w i t h o u t  moving 

Gas Engine Co. 
21 W. \Vas lliligton H t  Springfield, O. 

ed 
and 
ers as most prac­
tIcal. A ma� 
clune of merit. 
Write for cata� 
logue B and list 
of users. 'l'hexton 1 50 

RUBBER STAMP 

97 

MAKING. - T H I S  
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A tboruugllt Y practical article written by an lltI!ateur wbo llfls had ex� 
oerience in rubber stamp mak1ng. One illustrat, ioll . Contained in SUPPLEM:hlNT 1 I 1 0 . Price 10 cents. For 
sale by Munn & Co, and all newso.eal ers 

Wearing Points 
are the best 

" SELLING 
On its 

wearing 

points 

ALONE 
the 

POINTS " 

Remington 
T Y P E W R I T E R.  

outsells every other 

writing machine 

WYCKOFF, SEAMANS It BENEDICT 
(Remington Typewriter Company) 

3 2 1  Broadway II JI New York 

M i n iature Incandescent Telephone 
Lam 4 volts. Sample 15c., 8 for $1.00 l>ostpaId .  The 

. pS Storage Battery Supply CO._,_�:27tbl'\t .• N�V_.: 
A FOLDING CAMERA. - WORKING 
Drawings showing how to buiJd a folding camera. A 
practical paper by an amateur for amateurs. 4 illustra­
tions. f;ontained in RUPP1,El\JF,NT 1 02 1 .  Price 10 
cents. For Sale by Munn & Co. and aU newsdealers. 

D L H OLD�N -
S .REAL ESTATE. TRUST B LDG PH ILA., PA 

REGEALEl} ICE MACH INES 
S E E  r l R S T  PA E S(. IE.NT l f l C.  AMER I CAN SlPT. 2 l a 9 � .  

A C ATA L O C U E.. S F'" R C t.  � U N I O N  M O D E L  WORKS 
w 1 9 3  CLARK CHIC. G O .  

� �� TYPEi'W H E E L S. MO[\ELS  &.. EXPERIMENTAL WORK. SMAUMACHIMERT NOVnT_IE&  I!w. E.TC. NEW YORK 6TENt:IL WORKS 100 NASSAU ST N .T. 

TrbSc:oll poal Mfg_ CO_, wire, or c o l l e c t i ng devices,  w i t h  their attend· 

8T. JOSEPH. IUleI-I. ant risk of c hafing and loss of energy by fric­
WIRELESS I CE MACHINES, l]orliss Engines, Brewers' 

TELl!:G RAPHY.- SCIEN - �'}i�&�� .. �!l9s�ff�f"o���¥::"t M?i�!:'�L���� TIFIC A!o.IERICA� SUPPLl':)r F � T  Nos. 1 �1 :1 . 1 3 2 '1 ,  
t ion.  S e e  S h e l d o n ' s  " A l ternating C u rrent 
)Iaehines, H price *:! .;)O, by Ina i l .  :2 .  "�hy is 
i t  that.  a lthough the current from a n  X-Ray 
induction coil is  a l ternating. the discharge 
passes t hrough the tube in only one direction '! 

Faste:-;t, simplest, handi�st, mOiSt praclkal �l.lld durable, low- A. rrhe secondaJ'y Clll'rent in an induetion coil  

r�·;:�l:��CUI����g11��:�:!�::: '�:)(:;'p��;<;tr��l�:' ��);\!;:!�!
e
:il��;;:�I::� is not a lternating when the discharge points 

ol1sly. Sayes t i m e ,  labor, hrain. Lasts a lifetime. Booklet free, are dra \yn OU t so fa t' that the spark passes 

25 ""nh�';t �·t.,I.OCK); lIFG·K�.�·�tt, low". only when the primary circuit  is  broken. The ��������������11\111�""""���" current then is a succession o f  impulses a l l  
- - - in the same direction.  the current produced by 

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

Anyone sending a sk etch and description may 
quickly ascertain onr opinion free whether an 
invention is probably patentable. Communica.. 
tions strictly confiden tial. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken thro ul!'h MUlIn & Co. receive 
special not-ice. without charge, in  the 

S�i¢ntifi� Jlm¢rican. 
A handsomely illustrated weekly. J�argest cir. 
enlation of any scientific journal. Terms, $3 a 
yesr ; four month 'I, $1. Sold by all newsdealers. 

MUNN & CO . 36 1 Broadway, New York 
Branch Omce, 625 F St. Wa8bi�n. D. C. 

the making of J) r i In a l'Y c U l'rent is supp ressed, 
not being able to leap t h e  gap. 'rhe X-ray 
tnbes used with d i reet current in the primary 
coil  are all energized i n  this manner. Their 
CUl'rent i s  unidirectional and discontinuous, 
a n d  not a l ternating. 3 .  I n  the l l 0-volt a l ter­
nating-current system of incandescent l ight­
ing. why is i t  that. though the circuit  i s  al­
ways complete t h rough the primaries o f  the 

i transformers. more powe1' is required when 
I more lamps are pu t in nse o n  the secondary 
, circuit 'l A .  I n  any system of incandescent 

l ighting by m n l t i p l e  arc , o r  paral l e l  arrange­
ment, when one lamp is on, the resistance is  
such that only the current required for that 
lamp can fl o w ; when two lamps are turned on, 
the resistance is half of what it  was before, 
and twlee as much cnrrent flows. More power 
is  therefore required of the generator. I f  no 
lamps were l ighted, the genera tor wonld not 
be called upon for any current, and it  wonld 
run frep, offering n o  resistanee to motion ex­
cept the friction of its armature shaft. This 
is  true o f  all  dynamos, a l ternating or direct. 

1 3 ·.l � and 1 ;j·! 9 ,  contain illustl'at. " d  articles on this 
subjp-ct by G. �larconi. Additional il l ustrated articles 
�r�
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1 � 1 7 , I ''! I !'. 1 2 1 »  and 1 3 0 4 .  Tbese paper. con­
stitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office. and all newsdealers. 

Search Lights, Electric Gas Lil{hters, 
Antomobile Lighters. 

P u s h  t h e  
" plate " or lev­
er, it lights . 
For all uses 
where candles. ': 7((( NEW STANDARD � I\[\t 
�ra�E:rg��·: a$Z Electric Searchlight. 
by mail or express p�epaid. Extra batteries, 35 cents. 

Locomobi1e and Gas 
Money makers for bright people. 

Will. ROCHE, Inventor Rnd Sole Mfr., 
42 Vesey Street, New York, N. Y .  

Mention SCIENTIFIC AMERICAN. 

MODELS & E X P E R I M E N TA L  W O R K .  
lnventions developed. Special Machinery. 

E. V. BAI L LAR D ,  Fox 1l 1dg . ,  Fra n k l i n  Square, New York. 

d U ST P U B L IS H E D  

Practical Pointers 
, For Paten tees 

Containing Valuable Information and Advice on 
THE SALE OF PATENTS. 

An Elucidation of the Best Methods Employed by the 
Most Huccessful Inventors iu Handling Tbeir Inventions. 

By F. A. CRESEE, Ill. E. 
l ii2 Pages, Cloth. Price, $1.00. 

T
HIS is th� most practical. up-tc-;-dflte book pub· lished in the  interest of Patentees, setting forth t h e  best methods e mployed by the m08t success­ful Inventors in hand1ing their patents. It is written expressly for Patentees by a practical 
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J!��ce of 
It giVeS exactly that information and advice about 

handling' pnt.ents that should be possessed by every ln� 
ventor who would achieve success by his ingenuity. and 
win save the cost of many expensive experiments as 
well as much va1uable time in realizing from your in­
vention�. It contains no advertisements of any descrip­
tion and is publi �hed in the interests of th e Patentee 
alone, and its only object is to give him sucb practical 
information and advice as will enable him t.o i ntelJigent­
ly .handle his patent successfully, economically and 
profitably. 

It gives a vast amount of .valuable information along 
this Hne tbat can onl y  be acquired by long, expensive 
experience in realizing from the monopoly afforfled by a 
patent. 

�Sena for Descriptive Circular. 

M U N N &. C O . � 
Publishers, 36 1 Broadway, New York. 
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WI�TO� TOrJU X G  CAn. 
It eontains t h e  simplest, most practical a n d  b e s t  consiructed motor manu. 

facturerl or sold in Amtrka. ('ur litW catalog sent upon request. 

The W i nton  Motor  Carriage C o . ,  C l eveland , O • U . S .A .  
N E W  YORK, CHICAGO. BOSTON. PHILADELPHlA. 

Scientific American 

crhe Watch 
of the 

Period 
With ordinary care and 

usage-anywhere, 
at any time-

Through heat 
and cold, or jar 

and ;olt-

The Elgin Waich will never fail in its faithful performance 
of perfect timekeeping. Guaranteed against original defect. 

Every Elgin Watch has "Elgin" engraved on the works. Booklet free. 

E LG I N N AT I O N A L  WATC H CO. , E l g i n ,  I l l i nois. 

1 -------------------

I�Z:?no9 
20.Mlle Speed. 

20 per ecnt. Crudes. 

100 .. MUe Gusollnc Tank. 

SOO·Mile "\Vater Tunk. 

900 lb.. 6 H. P. Aetual. 
Vlrite for Catalogue. 

Orient Motor Cycle. 

R EAC H L E SS ANGLE  I RON  FRAM E 8 E. Van B u rell Street. Chlea..:o, Ill. 

I 

FRIEDMAN AUTOMOBILE CO .. 

RUNNING Gear ANo . 1 
SEE O U R  PATENTS. 

� � WATCH OUR ADS. � � 
BRECHT AUTOMOBilE CO.,  ST. lOUIS,  M O . ,  U. S. A. 

1I11"1!!.!��,��e 
Our Stearn C .... r- R · g rl .... ges Excel in Unnln 

new folding 

KO D AK 

Fitted with the New Orient 3 H. P. Motor. Speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World. 

Write for Particulars. Agents Wanted. 
W ALTHAM MFG. CO., W .... 1thaIll. Mass. 
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complete watches. Catalogs 
sent on request. 

N E W  E N C L A N D  WATCH CO. 
3 7  & 39 )iaiden Lane 

New York 
131 Wabash Ave .. 

Chica�o. 
Claus :;preckels Building, San Francisco. 

HOW TO MAKE AN ELECTRICAL 
FUrnace for Amateur's [Jse.-rrhe utilization of ItO volt 
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���aAA5 -M A D E. AT KE.Y W E.STJ-
These Cigars are manufactured under 

the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 

A 

Ebery bend of the body is a free one. 

PRESIDENT 
Suspenders 

work in harmony with every move­
ment, give ease and comfort in all posi· 
tions. Guaranteed · i f " Pre.ldent" is 
on buckles. Tdmmlngs cannot 
rust. Made heavy or light--also for 
youths, 50c everywhere or mailed 
postpaid. Say light or dark-wide or 
narrow. 

Holiday goods in individual gift 
boxes now ready. President playing 
cards, I n s  tr u ct i v e .  entertaining. 
unique, 25c. 
c. A. EDGARTONIMFG. co. , Box 222 C, Shlrlel, lIlass. 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 23. 
Price 10 cents. ]'or sale by Munn & Co, and all news_ 
dealers. Send. for catalo,.{ue. 

... i i $Zbl ,J Ii • .'11 J : , .] � •• 
The Exponent of Hi,l!he'1t Art in 

A C ETY LENE  B U R N E R S  i��¥���ii,3����� 
STATE LIN E  MFG, CO .• Cbattanooga, 'l'enn., U. S. A. 

1()7 Cham bers St . . New York. Qualities 
f o r  t h e  pocKet-almost for 
t h e  v e s t  p o c K e t. at s i x 
dollars.  M a K e s  p i c t u r e s 
I Va  x 2Yz inches. loads in 
d aylight. has a fine men= 
iscus lens.  bri l l iant finder.  
automatic shutter-in fact. 
has the " Kodali quality " all 
the way through. 

�lectric circnitR for small furnace work. By N. Monroe , 
Cb¢ Hopkins. This valuable article is accompanied by de- I 

tailed worKing drawin�s on a large scaJ e, and the fur. I Cvp¢writ¢r Excbang¢ 

N. Y. 

No, 0 Folding Pocket  Kodak.  fo r pic. 
tures 1 %  x 2 %  i n c hes.  

Tran spare n t  Film Cartridge. 1 2  ex. 
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EASTMAN KODAK CO. 
CataloJ!u� Tru at the 
dealers or by mail. 

Rochester, N. Y. 
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lla�e can be made by any amateur who is versed in the 
use of tools. 1'bis article is contained in SCIENTIFIC 
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or by any bookseller or newsdealer 

INDUSTRIAL RAILWAYS 
For Contractors, Plantations. Factories, Etc. 

Planned, built and equjpped. 

RAILS, SWITCHES. TURNTABLES. 
WHEELS, AXLES. Etc. 

CARS of e very description always in stock. 

AVTOMOBILISTS � CHARTER ENG I NE  
USED ANY P LACE 

A R T H U R  K O P P E L ,  Dept. P, 
66·68 B road St . ,  New York. 

\Vrite for Catalogue No. 30. 
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for just such a device . . F O R  A N Y  P.U RPOS.E 
as tbe Stl!! lonanes.  Portab les ,  Saw i n g  Oulflts, 

Reason . ... . H:ts���G;8�?;�::G:8�dD��m��e. Sood for ll!ustratpd Oatalogue am4 1',.,£4. 
rnonials. and State Yowr Power Needs. utolTlatic 

Air Pu mp. 
It keeps just the 
right air pressure in 
the fuel tank, and 

does it aut, 'matical1y. '\Vrite this very day for our 
booklet " Pump Points.'- Oiscounts to dealers. 
REASON AUTO:nATIC AIR PUMP CO., 

59 }<'irst St., Detroit, Mich. 

Protect from sun and 
weather j keep the bouse 
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of paint knowledge free . 

PATTON PAINT COMPAr\Y 

227 Lake St. ,:nlIwBukee, ",·1 •• 

GAS ENGINE IGN ITERS 
for Marine. Stationary and 
AutomObile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Ca r l i s l e & Fi nch Co . .  233 E .  Clifton Ave., Cin cinnati , 0 

S C alB S AU varieties af, lowest prices. Best Railroad Track and "'Vag-on or Stock Scal e� made. 
Also 1000 useful arhcles, including Sates, 
Bewing �lachinest Bicycle�, Toots. etc. Save 

Money. Lists Free. CHICAGO SCALE Co., Chica!<o, Ill. 

D I CKERMAN ' S  D U RABLE 
AMERICA � DESK & STOOL CO., 
33 Howard �t., just East of 434 B'way. 

New York City. 

CHARTER GAS E N G I N E  CO . • Box 1 4 8 .  STER L I N G .  IlL. l 

PRICE $5.00 
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Self ·propelled Vehicles ,.I 
� By J. E, HOMANS, A..M. 

This valuable volume, size 6xSM, consisting of 45 
chapters, 640 pages and sooillustra.tions and dia��ms, • 
strongly and handsomely bound 111 red cloth, is Just � 
issued. It contains information not elsewhere. ob- �, 
tainable relating to steam, electric and gasohne Ci 
motors. ' The presentation is such tha� the most -'" 
intricate situations of motor vehIcles are � 
brought down to the comprehension of every. 11 
one. It is a book most usefnl and J:telpful. for '<; 
owners, operators, repair m.en, lutendl.ng ,. 
purchasers and all interested III any way 111 0 
automobiles. S 

Order to.day ! !  Fill out coupon, enclose Ii, 
one dollar and the book will be sent ex· t: for first payment 
press prepaid. . � . 

'?�el'}'.!'i>r��.,)I.:'l 

Theo. Audet & Co. 
EDUCA. TIONAL 
BOOK 
PUBLISHERS 

New York City 

£J Vehicles " (just tf published), the ra-
{ij maining U I agree. to 

1��i!r�l t�o�O���re8S 
paid, to 

1 l1i  Barclay St .. NEW Y O R K  
1 2 4 la Sal l e  5 1 . ,  C H I CAGO 
3 B  Bromfie ld  St. ,  BOSTON 
8 1 7  Wyandotte 51 . ,  

KANSAS C ITY, MO.  
209 North 91h St . .  

S T .  lOUIS ,  M O .  
636  California St. ,  

SAN  FRANCISCO,  CAL. 
I We will save you from 10 
to � all 'l'ypewriters of all makes. Send for Oatalogue 

I 
The lTlain point is this :-1£ you pay 
lTlore than $2.50 for a good Good­
year Welt Shoe, YOU PAY TOO 
MUCH ! Ask your retailer for Shoes 
bearing this trade-lTlark. 

G O O D Y E A R 
W E LT 

The JAMES MEANS SHOE f"or men has been 
known and approved by tbe public for 24 years. - Jt is 
the first shoe ever Pllt· upon the market at a retail price 
fixed by the m anufactu:rer. It is t1?e only widely known 
Goodyear Welt .hoe for men whIch has ever heen 
retai led at 82.�0. It is made in medium weight 

!J��
e 
:i�lSK�

o
lJ�I��

f
o�

n
�i�lt!sKL��t� ���0���\

t
k�dL8�� 

fords on Metropolitan - Last. On all these styles the 
sizes run from 5 to 11, widths 3, 4, 5 and 6. Half sizes on 
alk���H!�·s are supplied with these goods directly. from 
the factory. Orders are fllled 'on the day of theIr · re .. 
cetpt. If your nearest retailer cannot supply you send 
us a postal card givimr bis name and address as well 8S 
your own 

Dept .  N .-JAMES M EANS COMPANY, Brockton.  Mass. 
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F O R  TOO L S. S AW S  E TC.  
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