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THE SPEED TRIALS OF THE "ARROW." 
Although, as we have shown elsewhere in this issue, 

there is no reason seriously to doubt the accuracy 
either of the course or of the timing in the recent 
speed trials of the steam yacht "Arrow, " it i s  greatly to 
be regretted that the trials were so l imited in duration 
and that advantage was not taken of this opportunity 
to secure most valuable data regarding a very remark­
[I ble craft. As we understand it, there was no inten­
tion of making more than a s i ngle run over the official 
('curse, not even a pound of coal being allowed to 
remain on board beyond what was sufficient for the 
rnn. Consequently the trial was purely spectacular, 

[mu possesses no practir-al value. When we consider 
that the " Arrow," in spite of the blundering by which 
her steam was allowed to run down over the latter part 
of the cou rse, came so near to aehieving her designed 
speed of fo rty knots an hour, we cannot but feel that 
it is a pity that the vessel was not sent over the course 
for several consecutive runs, and given an opportunity 
to prove whether she was capable of a sustained burst 

of speed on a continuous run of five or six miles.  Her 
trial woul d  thus h ave taken rank, as a test of speed, 
with the trials of the torpedo boat destroyers, among 
which vessels she should rightly be classed. 

Indeed, it cannot be looked upon as anything 
l'ut a distinct loss to the scientific world that the 
trial s of the "Arrow" were not carried out in the 
sl'ienti fic mann e r  which characterized the trials of her 
predecessor, the "Elli de."  In the case of that ves,;el 
a most careful test was made of the performance o f  
the engines a n d  boilers during various runs, from a 
moderate speed up to her highest speed of over thirty­
foul' knots an hour.  Ind icator cards were taken anr] 
a thorough analysis of the performance of the engines 
was made . I n  the case of the "Arrow," on the other 
hand, except for the care with which the time w as 
taken, the trial seem s to have been carried out in a 
vny amateurish way. Not a single indicator card was 
taken, and a fine opportunity was lost for securing 
data which would have been of the greatest interest to 
the engineering world.  I t  i s  sincerely to be hoped that 
the owner of the vessel will decide to have a test of 
thi s kind made before placing her out of commission. 

• • • 
THE IRRIGATION OF THE NILE VALLEY. 

The latter months of this year will  prove a red­
letter day in the annals of modern E gypt, for before 
the year i s  closed the huge irrigation works on the Nile 
will be completed and opened for use. The ceremony 
pf inau guration promises to be as important as that 
which attended the opening of the Suez canal. What­
ever may be said politically concerning the English 
occupation of Egypt, there is no denying that, judged 
from the commercial and industrial point of view, 
England has achieved a not�ble success in her at­
tempt to improve the arable conditions of the land 
and the social conditions of the E gyptian people. 

The vast irrigation works have occupied about four 
years in construction and have been pushed for­
ward with such rapidity that they have been com­
pleted several months before the contracted time. 

The Nile reservoi r at Assouan has a total capacity 
of over 1,000,000,000 tons of water. It is.  scarcely 
possible to realize what thi s  huge storage of  water 
for i�rigation purposes signifies to Egypt. Two years 
ago, when the Nile was below the average in summer 
discharge, i t  was decreed in Upper E gypt that between 
the middle of April and the middle of July the prim­
itive "lifting m achines" in vogue, which include the 
shadoof, or bucket and pole system, and the sakieh, 
or oxen-d riven chain of buckets, should be worked 
not mQre than from five to eleven consecutive days, 
and should stop the following nine to thirteen d ays; 
and the order in which the dif!'erent districts were 
to receive a supply was carefully specified, so that, 
as far as possible, every crop should get watered once 
in about three weeks. When it i s  remembered that 
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a, single watering of an acre of land means, where 
shadoofs are concerned, raising by manual power 
about 400 tons of water to varying heights up to 25 
feet, and that four or five waterings are required 
to raise a summer crop, it  will  be seen what a vast 
amount of human labor is  saved throughout the world 
by tIie providential circumstance that in ordi nary 
cases waier falls from the clouds, and has not, as in 
Egypt, to be dragged up from channels and wells. 
Shadoof work, under average conditions, involves one 
man's labor for at least one hundred d ays for each 
acre of summer crop ; so that even at 10 cents per 
day for labor the extra cost of cultivation due to the 
absence of rain would amount to $10 per acre. 

The great Nile reservoir and dam at Assouan, the 
barrage at Assiout, and various supplementary works 

in the way of d istributing canals and regulators, are 
designed with the object of mitigating the evils  due 
to the drought of summer by supplying in summer a 
large volume of water at a higher level in the canals, 
so that not only more land may be irrigated, but 
the labor of lifting water be saved.  . 

The barrages are already supplying a comprehensive 
demonstration of what benefit they will bestow upon 
the country. This year the Nile is abnormally low, 
and the prospects of the country would be very grave 
were it not for the existence of the dams, which have 
saved the situation. The Assiout dam is acting splen­

didly and has raised the level of the water in the 
Ibrahimich canal 58 inches and practically saved 
Middle Egypt. The revenue derived from the benefit 
already bestowed this year by this dam will go a 
long way toward defraying its cost. 

-------------.�,.�------------
SOFT COAL FOR DOMESTIC USE. 

In view of the fact that although autumn is upon 
us, the strike in the anthracite coal region is  still 
in force, the householder is  confronted with the prob· 
lem as to whether he will  pay ten or twelve dollars a 
ton for anthracite coal, or find some substitute for 
use in the cookitlg range and the heating furnace. 
The inconvenienee caused by the coal strike was felt 
by all classeE of the community, but it is upon the 
people of moderate means and upon the poor that 
the burden will fall w ith greatest weight ; for to them 
the price of anthracite coal will  be positively pro­
hibitive. 

At the same time it  is  possible to overestimate the 
difficulty of the situation; for although anthracite is 
the ideal fuel for cooking and heating purposes, it is 
not by any means the only one available. This has 
been proved by the enormous demand for gas stoves 
which has occurred during the past few weeks: and 
those householders who make a practice of substi­
tuting gas stoves for coal ranges during the summer 
months will undoubtedly continue to use gas as long 
as the present high prices for coal continue. Indeed, 
there are many who prefer to use this  fuel throughout 
the whole year, claiming that i t  compares favorably 
in cost for cooking purposes with anthracite coal. 
Another substitute that i s  available i s  the coal-oil 
stove, which has been perfected to a point at which 
it may be used both for cooking and heating at a 
cost which is considerably less than that of anthracite 
coal or gas ; while careful attention to the question of 
combustion has enabled the makers to put upon the 
m arket oil stoves which will do thei r work without 
producing unpleasant odors in the house. 

Wood is, of course, too expensive a fuel, at least 
in the large cities, to be suggested as an alternative, 
even at the prevailing high price of anthracite ; nor 
are the grateR of the ordinary kitchen stove, or base­
ment heater, altogether suited to the use of wood, 
although i t  could be burned in them at the cost of 
close attention. I n  such houses as have open fire­
places wood fuel can, of course, be used to great 
advantage, and in localities where wood fnel can be 
delivered at a reasonable figure, there is  certain to 
be a marked increase in the sales of cord-wood. I n­
deed, we think that those farmers and owners of wood 
land that are advantageously placed as regards trans­
portation, would find it to their interest to m ake 
arrangements for the delivery of cord-wood in the 
nearest towns and cities during the coming winter 
months. 

Although electricity has been applied with a meas­
ure of snccess to the work of heating and cooking, 
it is not likely that there will be an appreciable 
increase in its use for these purposes, the cost being 
too h i gh for the l i mited means of the average house­
holder. 

Although the fuels that we have mentioned will all 
be used to a greater or less extent, it i s  to soft or 
bituminous coal that the public will h ave to turn 
during the winter months as the cheapest and most 
satisfactory substitute for anthracite. After careful 

inquiry among the coal dealers and general coal in­
terests, we are satisfied :hat when the public begins 
to buy soft coal, as it  will have to do before very long. 
the dealers will be able to supply all that is needed 
Il.t a cost not to exceed, even in the suburbs, $5 or $6 
a ton. We are assured by one of the largest dealers 

SEPTEMDER 20, 1902. 

that there is no Gount that, even if the strike should 
continue for several months longer, it would be possible 
for householders to obtain an abundance of bituminon� 
coal at the price named and p robably for something 
less. Nor is  there any quality in soft coal which 
renders it unfit for domestic use . Indeed, as a matter 
of fact, practically no other fuel is used, or has been 
use d, fot' domestic purposes in Great Britain, and 
while the cooking ranges differ somewhat in design 
from those used in thi s  count.y for anthracite coal, 
i t  will  be quite possible for the householder, by using 
a little judgment, to burn soft coal to advantage in 
the ordinary American cooking stove. The most im­
portant fact to remember is that the great quantities 
of gas thrown of!' when soft coal is  first ignited render 
it necessary to supply considerably more air above the 
bed of fuel than is  the case with anthracite coal. 
Thus, in replenishing the kitchen stove, i t  will not 
do to fill the grate entirely full of fresh fuel, since 
this would result in the rapid lowering of the oven 
temperature, which would not be restored until the 
mass had become ignited and the gases had been 
somewhat burned of!'. I t  will be found that the best 
method is to feed small quantities of fuel to the fire 
at frequent intervals, keeping the lower drafts closed 
more than they would be in burning anthracite coal, 
and keeping the npper d raft constantly open. For 
use in the heating furnace, soft coal will be found to 
give good results when once the proper manipulation 
of the furnace has been learned. It  should be under 
stood at the outset that more constant attention w i l l  
be necessary, for the reason that s o f t  coal burns more 
quickly and will  not remain incandescent for so long 
a time as anthracite coal.  During the daytime tht' 
attendant wil l  have no difficulty in keeping a steady 
fire if  he i s  careful to feed the furnace frequently: 
to keep the bottom drafts but slightly open ; and to 
give a liberal feed of air through the air inlet in the 
furnace door. Owing to the rapidity of combustion 
of bituminous coal it will  not be possible to bank 
up the furnace for the night and leave it  with a 
certainty that there will be a live fire remaining in 
the morning ; but this difficulty can be overcome i f  
a t o n  of anthracite is  l a i d  in with t h e  winter's supply 
of soft coal, and the anthracite used only for bank­
ing up the fire over night. A ton of anth racite used 

for this purpose should suffice to tide the hou sehold 
over the period of high prices. 

There is one feature connected with the use of soft 
coal, however, which, unless it be carefully safe­
guarded, may introduce an element of danger. We 
refer to the heavy deposit of soot in the fiues which 
will  occur when soft coal i s  used. This soot, unless 
it is  swept out at stated intervals, will accumulate, 
and being infiammable would be liable to ignite anrl 
produce a fierce fire in the chimney, with a consequent 
risk to the dwelling. It sometimes happens that the 
ends of rafters or beam s are, by careless or ignorant 
construction, allowed to project into the chimney fiues. 
These might become ignited and carry fire to the in­
terior of the house. There is  further danger that the 
shower of sparks from a burning chimney would i gnite 
the shingle roof of the suburban cottage. These risks 
may be obviated by sweeping the chimney, s ay once in 
two months.  The "chimney sweep" is  an important 
personage

'
in the old countries, and it would be a curio 

ous incidental development of the strike if he should 
'
make his appearance, even temporarily, in this 

country. 
For a more extended discussion of the possibilities 

of soft coal as a domestic fuel, reference is  made to 
a lengthy article in the current issue of the SI'PI'J.E­
MENT. 

• •• •  
DISTRIBUTION OF IliDUSTRIES. 

The Census Bureau has issued a bulletin on the 
localization of industries, which shows that, measured 
by the value of products, more than 85 per cent of the 
collar and cuf!' manufacture is carried on in Troy, N. 
Y.; more than 64 per cent of the oyster canning in­
dustry in Baltimore ; more than

' 54 per cent of the 
manufacture of gloves in the adjoining cities of Glovers­
ville and Johnstown, N. Y.; more than 48 per cent of 
the coke manufacture in the Connellsville district, 
Pennsylvania ; more than 47 per cent of the manufac· 
ture of brassware in Waterbury, Conn. ; more than 45 
per cent of the manufacture of carpets in Philadel· 
phi a ; more than 45 per cent of the manufacture of 
jewelry in Providence, R. 1., and the adjoining towns 
of Attleboro and North Attlehoro, Mass. ; more than 
36 per cent of the silverware manufacture in Provi· 
dence, R .  1.; more than 35 per cent of the slaugbter­
ing and meat packing industry in Chi cago; more man 

32 per cent of the manufacture of plated and britanllia 

ware in Meriden, Conn.; more than 24 per cent of the 
agricultural implement industry in Chicago, and more 
than 24 per cent of the silk industry in Paterson, N. J. 

The number of wage earners engaged in slaughtering 
and meat packing in South Omaha, Neb.,  constitute 
90 per cent of the total number -employed in all in· 
dustrt.es· in the city. 

The iron and steel industry form 89 per cent of all 
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the industries in McKeesport, Penn.; the pottery in 
liustry, 87 per cent in East Liverpool, Ohio; the fur 

hat indu stry, 86 per cent i n  Bethel,  Conn.; the glass 

industry, 81 per cent in Tarentum, Penn. ; the cotton 
good s industry, 80 per cent in Fall River, Mass.; the 
boot and shoe indusry, 77 per cent in Brockton, Mass.; 
the silk manufacture, 76 per cent in West Hoboken, N. 

J. ; glove manufacture, 75 per cent in Gloversville, N.  
Y.; jewelry manufacture, 72 per cent i n  North Attle­
boro, Mass., and the collar and cuff industry, 6 9  per 
('ent i n  Troy, N. Y. 

.·e .• 
"ALL THE WORLD'S FIGlITING SHIPs.nil 

Although the Engl ish correspondents of American 

daily j ournals have argued that while popular en­
thusiasm over the various postponed functions con­
nected with the late coronation was not aroused to any 
great extent, they have noted that there was one fea­
ture-the great review at Spithead-which awakened 
the most widespread and enthusiastic interest. Brit­
ish enthusiasm over the navy is natural; but although 
naval matters may less vitally affect their integrity and 

'mean les s to some other nations, there i s  no question 
that throughout the world there i s  evidence of an i n­
creasing desire to obtain something more than a super­
ficial knowledge of ships, guns and armor. In this 
age of encyclopedias and text books, it i s  surprising, 
perhaps, that there are not more works devoted to the 
i l lustration and description of naval matters in gen­
eral ; on the other hand, if such works are few, those 
tbat exist are of high character and are generally 
marked by more or less official recognition. 

Unquestionably the best work on the subject is F. 
T .  Jane's "All the World's Fighting Ships,"  a book 
which has grown steadily in quality and reputation, 
and is to-day the best-known work of the kind among 
the navies of the world. I n  the latest edition of this 
work, just to hand, the best features of the previous 
editions have been retained and amplified, while H,e 
editor has not hesitated to use the pruning knife freely 
where experience has shown that certain features 
might with advantage be eliminated . It is not often 
that there is crowded within the limits of 380 pages 
such a vast amount of detailed information as i s  found 
in this book ; although if we consider the ambitious 
nature of the work, the wide extent of the ground 
covered, it is a matter for surprise that the book i s  
n o t  even m o r e  bulky than it i s .  T h u s  t h e  author 
undertakes to give a photograph, an outboard profile, 
and a deck p lan, with the armored portion shown in 
shading, of one vessel of every class of warship in the 
world. On the plans are marked the size and position 

. of every gun carried by the vessel, and the thickness 
and distribution of the armor. I n  addition to thi s, 
around each cut is  a tabulated description of the ar­
mament, which gives the mark, the caliber and length 
of each gun, the thickness of armor on every armored 
portion of the vessel, a description of the style, size, 
and horse power of the engine and boilers; the dimen­
si ons, displacement, speed and coal supply of the 
vessel, and her complement. Moreover, if occasion 
cal l s  for it, there is a foot-note below each cut giving 
particulars as to the performance, sea-speed, maneu­
vering qualities, etc. , of each class that is  illustrated. 

A feature peculiar of this work which has met with 
great favor among naval men, i s  the placing beside the 
cut and diagram of each ship, of a silhouette of the ves­
SI'I. Although i n  the case of any particular class of battle­
ships or cruisers, there will be no important differ­
ences in the main features, such a s the guns, smoke­
stacks and masts, there may yet be differences of de­
tail which will be sufficient to d i stinguish one vessel 
from another. These slight differences, such as in the 
height of the smokestacks, or the arrangement of 
steam pipes and ventilating cowls, are clearly shown in 
the silhouette, and since a warship that is  distant more 
than three or four miles presents nothing more than a 
silhouette appearance, it can be seen how great is the 
value of thi s  system of identification as provided in 
the work under review. 

An important and welcome feature in the present 
ad ition is the elim ination from it of all vessels that 
have no practical fighting value, such as vessels used 
for police duties only, training ships and obsolete bat­
tleships and cruisers. With this m aterial cleared out 
of the way, it becomes possible to make a positive esti­
mate of the fighting value of individual ships,  of fleets, 
and of navies as a whole. This Mr.  Jane has done in 
"All the Worl d ' s  Fi ghti ng Ships_" He adopts a sys­
tem of notation under which he gl.ves certain values 
to the different offensive and defensive qualities, and 
bv a summation of these he is able to classify every 
ship according to its fighting value. The qualities 
which are regarded in computing these values are 
gun power and armor protection, bulk and age ( which 
affect endurance under fire), speed and handiness, sea­
worthiness and coal endurance. I n  making the classi­

fication it was realized by the author that the time had 
come for dropping once and for all the old hard-and­
fast lines of demarkation between cruiser and battle-
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ship-an arbitrary disti.nction, which might give to an 
old or poorly-designed battleship a fictitious value, 
and might depreciate the relative fighting efficiency of 
another and better ship, merely because she bore the 
name of cruiser. Classes I. and II. contain the ships, 
whether battleships or cruisers, which, in active war­
fare will "lie in the line." Class Ill. contains the re­
maining ships of serious utility, while the other classes 
contain ships of only limited and restricted uses, from 
big, modern protected and belted cruisers and old bat­
tleships with unprotected guns, down to the m iscel­
laneous smaller vessels. Another modifying factor in 
determining values is the present practice of estimat­
ing ships by displacement and age on the basis that 1f) 
years of age knocks off from one-quarter to one-fifth 
of the value of displacement, 14.000 tons of 1892 being 
worth about 11,000 tons of to-day. 

Naturally the description and illustration of praC'­
tically every one of the world' s  fighting ships 
occupies the greater portion (some three hundred 
pages) of this book. Part II. contains a series 
of articles, by leading naval authorities of the 

world, on some of the burn ing questions of naval con­
struction, material, and personnel.  Among these 
writers are included such authorities as Col . Cuniberti. 
Chief Constructor of the Italian Navy, and Admiral 
Hopkins, Lord of the Admiralty of England . For 
many readers, the most interesting pages will be those 
containing comparative tables showing the relative 
strength of the navies of the world. The comparison 
of classes I ., I I. and I I I . , in which the fighting values 
of the ships are determined by points, includes the 
best types of battleships and armored cruisers, and 
places E ngland first with 45.6 points; France second 
with 16.2 points; Russia third with 14.4 points; Japan 
fourth with 10.4 poin ts; Germany fifth with 8.8 points; 
and the United States sixth with 8.2 points. The above 
comparison takes account only of ships that are actu­
ally completed. The comparison, by points, of battle­
ships and armored cruisers now under construction 
shows the United States to be first with 14.6 points ; 
France second with 11.2 points; England third with 
8.2 points; Germany fourth with 7.2 points; Russia 
fifth with 6.2 points, and Japan last with no ships of 
this class under construction. When these vessels that 
are building have been all completed, or say in 1905, 
the relative strength of the navies will  show up very 
differently. The United States will have moved up 
from sixth to third position; England coming first with 
53. 8 points; France second with 27.4 points; United 
States third with 22. 8 points, Russia fourth with 20.4 
points; Germany fifth with 16 points, and Japan sixth 
with 10.4 points. We should here adti that this very 
flattering estimate of the growing strength of our navy 
is based upon the expectation that the construction of 
our ships will  proceed much faster than it  has hitherto 

done. 
It is impossible in concluding our review of this 

most valuable book, to do more than mention the man y 
subjects whlch are treated in the second part. Of the 
various articles the one of most interest is  that on 
Battleship Design by Col. Cuniberti, whose battleship 
"Victorio Emanuele" is  regarded in m any quarters as 
the permanent type of the future battleship. This 
vessel, by the way, which has the unprecedented battle­
ship sea speed of 22 knots, carries two 12-inch guns, 
twelve 8-inch guns and twelve 4-inch guRS, on the 
m oderate d i splacement of 12, 625 tons. Following Cuni­
berti ' s  article are lengthy chapters on the Progress of 
Reconstruction, on the Advantage of I ntermediates, 
( that is, battle shi p s  mi dway in size and .power between 

the 18,OOO-ton battleship and the 10,OOO-ton cruiser) 
by Admiral Hopkins, who evidently considers the "Vic­
torio Emanuele" to be the i deal intermediate craft. 
T h e  Naval Maneuvers are treated exhaustively by 
contributors of various nationalities. There i s  a chap­
ter on Trials and Experiments, in which the latest 
achievements in guns and arm().r are chronicled with 
elaborate diagrams and half-tone engravings; while 
under the head of Marine Engineering the question of 
the proper naval boiler i s  discussed at length by the 
aid of diagrams and half-tone pl ates. 

Altogether the present edition of "All the World's 

Fighting Ships" may be taken as the best work of its 
kind offered to the public, an opinion which is in­
dorsed by the fact that the book has received official 

recognition i n  the leading navies of the world. 

. .  , .  
INTERNATIONAL MINING CONGRESS-BUTTE 

MEETING. 
The meeting of the International Mining Congress at 

Butte, Mont., September 5, is conceded to have been 
the largest and most important gathering of the kind 
ever held in America, or perhaps anywhere else.  It 
was, moreover, strictly an American gathering, the 
single Mexican present not warranting the title "inter­
national," which has now, after a heated contest, been 
dropped, and the name of the association changed to 

"American Mining Congress_" 
A notable feature of the meeting was the magnificent 

exhibition of minerals at Columbia Gardens in Butte 
under the direction of Mr_ J. R. Wharton. 

The Kearns bill, which would limit the number ot 
mining claims to a single one for every locator, and 
would also limit mining to the region underlying the 
superficial area, thus cutting off extra-lateral mining, 
was condemned by an almost unanimous vote. 

Resolutions were adopted favoring the creation of a 
new cabinet office, that of Secretary of Mining, and 
strenuous efforts will be made to secure legislation of 
Congress to this effect. 

Mr.  E. L_ Shafner, of Cleveland, 0., presided. The 
opening day was taken up with addresses of welcome 
from Gov. Toole and ex-Gov. Richards, of Montana; 
Gov. Hunt, of I daho; Mayor Davey, of Butte, and oth­
ens, and the response and address of Presi dent Shafner, 
the burden of whose remarks was a plea for the crea­
tion of the p roposed cabinet office of Secretary of 
Mining. 

Several i nteresting and instructive papers were pre­
sented on the subsequent days of the meeting, of whieh 
that of Waldemar Lindgren, of the United States Geo­
logical Survey, on "The Gold Production of North 
America; Its Geological Derivation and Probable Fu­
ture, " seems exceptionally valuable. 

Prof_ Lindgren said that practically the whole of the 
gold output is derived from fissure veins or from de­

pOSits which are closely related to fissure veins .  Gold­
bearing fissure veins are in most cases accompanied by 
placers which are only the result of nature' s crushing, 
concentrating and refining ; and these placers may be 
of different ages according to the date of formation of 
the vein. Fissure veins are formed chiefly by ascend­
ing hot water; from which we conclude that gold has 
been brought up from lower levels of the earth' s  crust_ 

The conditions for the formation of auriferous fis­
sure veins seem to be most favorabl e  when extensive 
eruption of surface lavas and intrusive granites and 
porphyries have taken place. 

As a last chapter in the eruptive activity the hot 

springs bring up thein load of precious metals and 
deposit them in the fissures in the earth' s  c rust which 
they follow as the easiest paths.  

The gold product of North America, most of which 
is from the Cordilleran range, is  divided among prim­
ary veins of pre-Cambrian, Cretaceous and post­
Miocene age. In fact from the beginning of the Trias 
down to the present time great eruptions have followed 
each other on the Pacific coast, each of which was 
probably accompanied by gold deposition. I n  the 
Rocky Mountain region the igneous rocks began to 
break out at the close of the Cretaceous, and continued 
til l  recently_ Even now gold veins are forming in 
Montana and Nevada . 

The oldest gold deposition is ,  however, the pre-Cam­

brian of the Appalachian chain, extending from Geor­
gia up to Canada. These are placers and gold-quartz 
veins with free gold and auriferous sulphides, and 
much of the gold can usually be extracted by amalga­
mation. The most important deposits of this age are 
in the Black Hills of South Dakota. 

The Mesozoic age was remarkable for the great 
eruptions in the Pacific region, the great gold belt of 
North America. From Lower California to Nome the 
veins are accompanied by great development of placers . 

The deposits of the Cordilleran region are also 
Mesozoic, and are of gol d  quartz, sulphides, etc., but 
not placers. 

The tertiary gold veins are usually of post-Miocene 
age and are found cutting heavy andesite flows, more 
rarely rhyolite and basalt i n  regions of intense vol­
canic activity. 

These are called prophylitic veins because of the 
peculiar alteration of adjoining rocks. 

They are often very rich, the word bonanza having 
been coined to express this idea. The gold is so finely 
distributed as rarely to form rich placers_ 

These differ from the older formations i n  having 

been formed near the surface. 
They are most extensively developed in Mexico ; but 

are found in Arizona, New Mexico, California, Nevada, 
Idaho, Colorado, Utah, and sporadically in some other 
States, and i n  southeastern Alaska, but none have been 
found i n  British Col umbia or Northwest Territory. 

The estimates of output from these several forma­
tions are : 

Total up to 1900. 1900. 

Pre-Cambrian . __ . . . . . .  $144,000,000 $41,000,000 

Cretaceous ( Pacific) . . .  1,400,000,000 50,000,000 
Cretaceous ( Central). . .  310,000,000 18,000,000 
Tertiary, prophyliti c _. .  537,000,000 18,000,000 

$2,391,000,000 $127,000,000 

I. H. Richards, formerly M ayor of Boise, I daho, and 
Ju dge of the Circuit Court, was elected president, and 
Deadwood, So. Dak., was selected as the place of tlle 
next meeting, to be held in September, 1903, the exact 
date to be hereafter fixed. 

A collection of precious stones shown at the Pan­
American Exposition by George F. Kunz and purchased 
by J. Pierpont Morgan has been p resented by the latter 
to the Jardin des Plantes at Paris . 
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EXCAVATIONS AT CORINTH. 
BY PAUL ELSNER, ATHENS. 

Of the high mountains which border the Gulf of  
Corinth none has so beautiful and bold an outline as 

the inaccessible rocky pyramid of Acro-Corinth, which 
is crowned by a ruined fortification, at one time of 
the utmost strategic importance. With an air of com· 
mand it looks down upon the palaces and 

Scientific American 
ornamented in relief, there were found two female 
heads, more than life size, whose imposing beauty ma­
terially heightened the majestic impression of the 
propylon. The last finds of relief-representations of 
Helios and Selene furnish the l ast link in the series 
of structural parts of the propylon. 

Of the rich statuary discovered, only the follow-
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dockyard facilities, though an extensive scheme of 
providing adequate dock accommo<iation and port re­
organization, including the construction of graving 
docks of a large size, is  in progress. But the superior 
advantages of the floating pontoon dock, i n  lieu of the 
u sual type of graving dock for cOllimercial purposes is 
becoming more and more emphasized every year. The 

designs for thi s floating dock were carried 
out by the engineers, C l ark and Standfield, 
London. The extreme length of the dock 
is 365 feet. width 87 feet. The distance 
between the guard timbers on the side 
walls i s  61 feet, so that the dock can 
accommodate vessels up to 60 feet beam. 
while, when still retaining a freeboard of 
4 feet, it can take a vessel drawing 18 feet 
over keel blocks 4 feet high . Its dead 

weight lifting capacity i s  4,500 tons. The 
dock consists of th ree pontoons and two side 
walls, and any of the pontoons can, when 
required, be removed anJ lifted by the dock 
itself. thus making it  self-docking in all  its 
parts. 

towers, on the multitude of temples flooded 
with a halo of blind ing sunlight from the 
glowing Greek skies, and upon the wealth 
of monuments, which mark the ancient city, 
once covering with bewildering glory the 
enormous "emporium," which, with an area 
of 20 kilometers, slopes gradually from the 

foot of the Acropolis to the shore of the 
sun-bathed sea. After a long epoch of 
highest culture, beginning about 800 B. C., 
the fall of Rome brought destruction upon 
this community, at that time permeated by 
the spirit of commercialism. For funy a 
century the weeds grew undisturbed 1D the 
streets of the city, which the Roman Consul 
Lucius Mummius destroyed 146 B. C. 
Cffisar rebuilt the city and during the height 
of the Roman Empire it  attained a pinnacle 
of unwonted glory as a cosmopolitan trade 

TWO FEMALE HEADS, OVER LlFE·SIZE, FOUND NEAR THE P1WPYLON. 

The m achinery of the dock is contained 
in the upper portion of the side walls, and 
consists of two separate but identical instal­
lations. Each installation comprises a 

center. Mighty waves of Goths and Slavs swept over 
it  and proved destructive to its wealth and position ; 
then under the alternating dominion of the Frank, 
the Turk and the Venetian this splendid center of 
culture finally disappeared altogether. Deeper and 
deeper grew the strata of earth which were l ayered 

upon the ruins of the city, stirred only now and again 
by the plow of the farmer. 

To the later period of flourishing culture of the 

city, in ancient times, only a few pillars of a Doric 
temple bear p athetic testimony ; these pillars are 
shaded by the high cypresses within the purlieus of 
the modern village called "Old-Corinth."  When the 
American Archffiological I nstitute in Athens began the 
large scientific enterprise of the systematic examina· 
tion of this extensive site of Corinth under the leader· 
ship of its d irector, the eminent arChffiologist, Dr. 
Rufus Richardson, in the year 1896, it  faced serious 

difficulties. For even the ancient temple, which i n  
the course of t h e  excavations was entirely exposed 
and definitely recognized as the Sanctuary of Apollo, 

furn i shed no valid clew to the topography of Corinth; 
and yet the excavations, interrupted only by the 
Grffico-Turkish war of 1897, secured for the fortunate. 
seekers a series of s u ccesses. 

At the very beginning of the first effort the spade 
struck the ruins of a theater of the Roman period 
bui lt immediately above an older Greek theater. It  
was found at  a depth of about 15 or 20 feet and had 
been surrounded by a laurel grove. Its slumber of 
centuries duration "in the sec ref recesses of earth's 
deeps" had been disturbed only by a number of 
trenches, wh ich now furnish an intelligent plan of 
its construction. 

Three water-courses were also unearthed ; the cele­
brated spring of flowing water called Peirene, walled 
up during the Roman period ; a second spring d i s­
turbed by an earthquake, which lies between the 
theater and the Temple of Apollo, at the foot of the 

hill crowned by the latter ; and finally the old c ity 
fountain of Corinth. Time has dealt so kindly with 
this venerable structure, a fountain surmounted by f 
Poseidon with dolphins at his feet, that it is the best 
preserved type of any Greek water-course h itherto 
excavated. The fountain was inclosed in the time of 
the Romans by a balustrade, 30 meters in length, 
shimmering in red, blue and yellow colors. The 
sheen of the wealth of color is as  resplendent to-day 
as it  was in the olden days, when the women 

and maids of Corinth gracefully bore their 

earthen jars to the melodious fountain to be 

fided. This resplendent balustrade i s  a most 
instructive example of the polychrome process 
used in Greek structures. 

Further excav ations of a part of a marble 
staircase which led from the propyla down­
ward to the wharves and to the Agora ( mar­
ket-place ) indicate clearly the contours of  the 
topography of Corinth. 

Furthermore, the spade disclosed by succes­
sive steps in a westerly direction all the 
structural appurtenances of the propylon, so 
that thi s  triumphal arch formerly frowning 
down upon the city, could now be easily re-
constructed. There are to be considered in 
this connection two colossal figures of Phry­

gians, dating back to the first o r  second cent­
ury of the C hristian era. Connected with 
the right and left pillar of the propylon, they bore 
the Corinthian capitals and the architrave of the tri­
umphal arch, which have also been found. The feat­
ures of the one colossal figure, 2.000 years old (found 
inverted in the soil), were fully preserved; in the 
other, the nose, formed of a separate piece, had been 
inserted. In the neighborhood of their bases, which are 

jng can be menti oned here ; a life-size head of Ariadne, 
a r(�lief of two almost life-size dancing girls, with 
classically tJf,autiful drapery of the garments, uating 
back to the Roman period, and a small Greek votive­
tablet, representing seven gracefully grouped fignres 

artistically finished. 
Science has been presented with valuable additions 

by these relics of vanished ages, for which it  is  in­
debted to the American Archffiological Institute.­
Translated for the SCIENTIFIC AMERICAN from the II­

lustrirte Zeitung. 
. .  , .  

Another Floating Dock. 
Another huge floating dock was recently l aunched 

from the shipyard of Messrs. Swan & Hunter, at Walls­
end-on-'J'yne, England. Although similar in character 

COLOSSAL FIGURE BEARING THE ARCH OF THE 

PROPYLON. 

RELIEF OF HELlOS AND SELENE. 

to the floating dock lately built by the same firm for 

the British Naval Station at Bermuda, it is much 
smaller-4,500 tons maximum lifting capacity-and is 
intended for commercial rather than naval purposes. 
It  h as been constructed for the port of Durban, Natal . 
The necessity for a structure of this type was proved 

during the South African war, since this port has no 

boiler and two pumps, each pump driven by its own 
separate engine ; and the piping arrangements of the 
dock are so arranged that either pump can empty 
the whole of the compartments on its side of the 
dock. 

In addition to this there is a communication through 
the central bulkhead across the dock, so that, in case 
of any breakdown it would still be possible to l ift the 
dock by the engines of one side alone. The boilers 
are of the ordinary return tube marine type 10 feet 
long by 9 feet 6 inches diameter. The engines are 
of the horizontal compound tandem type, placed on 
either side and driven directly onto the vertical 
spindle of the centri fugal pumps, which are placed 
right dOWIl, at the bottom of the dock, directly on the 
top of the main drain of the pumping system, the 
weight of the shafts and the propellers being taken 
on ball bearings at the engine deck. 

The dock itself is  divided into 40 water-tight com­
partments, each of which has a separate communicat­
ing pipe, each pipe being provided with its separate 
valve. All these distributing pipes are collected to­
gether i nto the main drain on which pumps are 
seated and the discharge and inlets into this main 
drain are governed by large screwdown valves and 
by automatic flap valves outside the dock. The differ­

ent compartments are all worked by means of bell 
c ranks and rods and levers from the valve house, 
which is placed centrally on each wall, whence di­
rect communication can be made to the engines and 
the inlet and outlet valves, so that the valve man 
standing in his house has complete control over the 
whole of his section of the dock. In addition to the 
ordinary requirements of a dock, the present one is 
provided with a small but very complete electric light 
installation, which will enable work to be carried out 
on ships through all the hours of both night and day. 
The direct-current system is  utilized at a tension of 
110 volts, the electric cables being all contained in 
steel tubes to prevent being inj u red with the excep­
tion o f  the cable which crosses the dock, which is 
drawn into lead and suitably armored. 

....... 
Fish Flour in Nor,vay. 

A great deal is done in Norway to improve and pre­
serve the provisions produced in the country and to 
procure a market for them abroad. The fisheries rep-

resent one of Norway's chief industries, and 

quantities of fish are sold at very low rates, 

particularly during summer. One way in 
which these are utilized is  by means o f  an in· 
vention which quickly dries and pulverize" 
the flesh of fresh fish. The resulting product, 
called fi sh flour, i s  easy to transport from 

one place to another and has great nutritive 

value. A new and profitable branch of in­
dustry might be established in America, by 
utilizing fish in this way. 

---,- .. ,., .. 
The Growth of AlIlerican Parks. 

The American Park and Outdoor Art As­
sociation has compiled some interesting sta­
tistics which show what great strides have 
be"m made i n . improving the appearance of 

our large cities. Fifty years ago no Iruniei-

pality in the United States had reserved a 
single acre of land for park purpose>:. Last 

year there were in cities of more than fifty thousand 

population 2,360 parks and squares with a total area 

of 59,717 acres, the valuation being $531,571,947. 

In the entire United States there are about 75,000 
acres of park land, for the improvement and 
maintenance of which at least '11,000,000 are spent 

annually. 
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THE SEMI·AUTOMATIC PIANO-PLAYER. 

The advance o( civilization has brought with it a 

ll Iore numerous and critical music-loving public.  At 
the same time, in the press of modern business activity, 
the man of musical tastes does not often have the op­
portunity or nec.,ssary time for m astering a 
musical instrument. Again, the beginner's ap­
preciation of the art is often so advanced that 
h i s  discordant and . halting efforts are extremely 
painful to his sensitive ear. I n  fact, he must 

suppress his loftiest inspirations by a most me­
ch anical system of scales and finger exercises 
before he can become even a fair player on such 
an instrument as the piano. However, neces­
sity is  the mother of i::J.vention, and the modern 

semi-automatic players have now come to the 
rescue by affording us all  a rea dy means of play' 
i n g  the most difficult music with our own indio 
vidual coloring and expre ssion-thi s  too without 
the necessity of any tedious preliminary practice. 
Such instruments are well known and already 
h ave their accepted place in the musical world . 
The principles on which wind instruments are 
automatically played are quite familiar to the 
general public, but we venture to say that few 
understand the workings of the semi-automatic 
piano-player, and we therefore take pleasure i n  
acquainting o u r  readers with t;1e construction 
and important features of the Simplex piano­
player which is i llustrated herewith. A number 
of important patents on this piano-player have 
been granted to Mr. Theodore P.  Brown, of Wor­
cester, Mass., who is  now manufacturing the in­
strument. 

The Simplex piano-player is  characterized by 
its simplicity of construction. One of our views shows 
the instrument in playing position against the piano, 
its striker rods being in position over the keyboard 
and its pedal lever connected to the loud or open pedal 
of the piano. The music rolls used are identically the 
same as those used on self-playing organs and the like, 
because the Simplex i s  a pneumatically-operated instru­
ment. The music roll consists of a long sheet of paper 
provided with a series of perforations of such dimen· 
sions and locations as to co-operate with the mechan­
ism of the player to produce the desired music. The 
sheet is passed over what is termed a tracker-board, 
which is  shown at B in the illustrations. The tracker­
board forms a mouthpiece for a series of tubes which 
connect with their respective pneumatics, M, to which 
the striker rods are secured.  Each pneumatic, under 
spring tension, holds its respective striker-rod in 
raised position, ' but it i s deflated and the rod forced 
downward whenever the vacuum of its respective tube 
i s  destroyed. An exhaust mechanism operates to main­
tain a vacuum in each tube at all times except when 
a perforation of the music-sheet, while passing over 

the mouth of the tube, admits air therein. The ex­
haust is maintained by a pair of treadles which oper­
ate the bellows, 6, shown in the rear view of the mech­
anism. These bellows suck the air from a ' wi nd-box, 
A, and a secondary bellows, 5, the latter serviRg to 
insure a steady suction and overbalance any irregu­
larities i n  the operation of the bellows, 6. 

A clear idea of the pneumatic operations may be 
had by a glance at the diagram, which shows a section 
through two of the pneumatics and their accessory 
parts. The music roll, X ,  i s  mounted on bearings at 
8, and the music sheet passes over the t racker-boaI'll ,  
B, to the winding roll ,  T. The tubes, G, which have 
openings in the trac�er-board, lead down to their re­
spective primary chambers, 7, from which they are 

separated by flexible diaphragm s .  The air in these 
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tubes iii liiucked into the wind-box, A, through small 
openings in the ventilating disks, D.  A constant ex­
h a u st is  also maintained in the primary chamber, 7 ,  
and t h e  tubes, G, w i t h  which they connect. Normally 
the diaphragms assume the positions shown, and tlllj 

THE SIMPLEX PIANO-PLAYER IN PLAYING POSITION. 

poppet valves, E, are forced downward by gravity and 
held in this position by the outside air pressure. Thus 

the tubes, G, are closed to communication with the out­
side atmosphere, but are open to communication with 
their respective chambers, 7. However, when air is 

DIAGRAM SHOWING PNEUMATIC CONNECTION 
BE TWEEN MUSIC ROLL AND KEYBOARD . 

admitted through the traektr-board to tube, G, it flexes 
the diaphragms upward and thus raises the poppet 
valves which close the exhaust ports of tube, G, and 
admit air through the inlet port umler disks, ii'. The 
tube, G, bears the same relation 
to the secondary chamber, 8, 
th at tube, C. does to chamber, 7. 

dO that when air is admitted therein, diaphragm. H, 
is flexed upward and the pcppet valve, K, is raised, 
closing the inlet port of chamber, 9, and opening the 
exhaust port into chamber, 8. The pneumatic, M, is 
con nected by port, L, with chamber, 9, and the second· 

ary chamber, 8, is  connected with wind-box, A,  
so that when valve, K, is  raised, t h e  pneumati c  
M, is  suddenly deflated and t h e  striker r o d  se­

cured to the upper board is  depressed and strikes 
the piano-key immediately thereunder. A paddel l  

button, 0,  i s  secured to the lower end o f  each 
striker-rOd, so that no clicking sound is heard as 
the keys are struck. As long as any tracker· 
board openin g  i s  uncovered, its corresponding 

striker-rod will  remain depressed, but as soon as 
it i s  closed, the diaphragm of the lower chamber, 
7, and the valve, E, will drop to their normal po­
sitions, opening the exhaust port of tube, G, and 
closing its inlet port. The same thing takes 
place in chamber, 8 ;  the diaphragm, H, and 
valve, K, drop down, closing the exhaust port of 
chamber, !l, and permitting air to flow into the 
pneumatic, M. 

The internal and external air pressure being 
thus balal'l.ced, the pneumatic is  free to rise under 
spring tension and release the finger-key of the 
piano. It  will  bQ noticed in the diagram and 
also in the reltr view of thQ machine that the 
pneumatics are located iIi!. four tiers. This ar­
rangement is necessitated by the narrowness of 
the p iano keys, which would requi re the use of 
very narrow pneumatics where they are all ar­
ranged in a single row. 

An important feature of the S i mplex player, 
and one which distinguishes it from other in­

struments, is the mechanism which draws the music,  
sheet over the tracker-board. This mechanism, whicll 

is shown at 3 in the front detailed view, is entirely 
independent of the rest of the machine, being oper­
ate d  by a heavy clock spring which i s  wound up by a 
few turns of crank, 2. The action of the motor is 
completely governed by the lever, U, to which two 
connections, Y and Y' , are secured. The connecting 
rod, Y', regulates the speed of the motor. This is ef­
fected by means of  a bell-crank, of which one arm is 
pivoted to the rod, Y', and the other has frictional 
engagement with a disk. This disk is raised and 
lowered according to the speed of the motor by means 
of a pair of balls which are centrifugally actuated. 
By this  arrangement it  will be seen that the bell-crank 
arm is continually held in frictional contact with this 
disk, and that the speed of the motor can be acceler­
ated o r  retarded at any time by shifting the lever, U, 
to decrease or increase the friction. The winding roil, 
T, is connected by chain and sprocket to the winding 
wheel of the motor, and the rewinding pin, S, is simi­
larly connected to an idler which m ay be thrown into 
operation by the connection, Y, whenever it  is  de'sired 
to rewind the music sheet. The lever, U, has a pin­
and-slot engagement with the connection, Y, so that 
the latter will not be shifted until the highest speed of 
the motor h as been attained, when by moving the 
lever, U, to the extreme righ t  two clutches are oper­
ated ; one, connecting the winding sprocket with the 
power shaft, is disengaged, and the other, connecting 
the rewinder, is  thrown i nto operation. The rewinder 

gearing is adapted to give a very rapid rotation to the 
music roll, so that very little time is consumed in re­
rolling the music at the end of a piece . 

With the foregoing details in mind we can clearly 

KUSIO BOLLI WINDING MOTOR AND TUBES CONNEOTING WITli TlU: 'BEAR VIEW BROKIN AWAY TO SROW TRE M A IN BELLOWS AND TliE 
SEOONDARY BILLOWS lOR OPERATING TRE KIY ROD8. STRIKING MICHANISM. 
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understand the method of operating the machine. 
The player is rolled up against the p iano and properly 
positioned with its  striker levers over the keyboard 
and the pedal lever set. The desired roll of music is  
now sec ured between the bearings, S S,  and the end 
of the music sheet is passed over the tracker·board, B,  
and secured to a hook o n  the roller, T. T h e  motor 
having Leen wound up, a slight movement of the key­
lever,  U. starts the mechanism and slowly d raws t he 
m u s k  over the tracker-board. The desired speed is 
now obtained by shifting the speed-lever. For the 
benefit of the beginner a celluloid strip is provided 
behind the level' ,  U. on which eight different speeds are 
registered and indicated by musical terms ranging 
from largo to presto.  On the music roll the required 
speeds are printed, and by shifting the speed-lever to 
the positions called for, the proper tempo will be 
obtained. Open pedal effects are had by the lever, Z, 
which is operated with the left hand . The piano and 
torte effects are controlled by the operation of the 
pedals. The greater the suction in the wind Lox, A. 
the more rapid will be the action of the pneumatics 
and consequently the more vigorously will the keys 
Le struck ; a quick thrust of the treadle gives an imme­
d iate response. On the other hand, a slow movement 
of the pedals results in a sluggish action of the pneu­
matics, which produces a pianissimo effeet. Direc­
tions are printed on the music roJ] to guide the 
Leginner in these different shades of expression, but 
if he has a musical feeling, these directions are soon 
dis regarded by the performer. and his own time and 
expression are unconsciously embodied in the musi c .  
Especially is  this  so with regard to the loud and soft 
effects, for even the most unmusical among u s  know 

how difficult it  is to keep our feet still when listening 
to a thril ling march, and how listlessly we move when 
a dreamy waltz is playe d .  This in crude form is what 

n� usicians term "expression" or "feeling. " The Sim­
plex piano-player makes use of this peculiarity, and 
employs the natural impulses of a performer to e x­
p ress his musical feeling. 

We can therefore appreciate the importance of using 
an independent sp ring-actuated winding motor; and 
to this in large measure is attributed the success o f  
the Simplex playe r ; for by using a spring motor i n  
place of t h e  usual wind motor. t h e  bellow s m a y  IJe 
made sensitive to sudden changes in force,  thereby 
giving oppo rtunity to express the music and phrase it 
as one would if playing manually.  Players using wiml 
motors are confined to a given tension of the bellows 
at all times : otherwise, the motor would change in 
speed as the bellows change in tension, the result 
being that they must obtain their expression th rough 
mechanical levers and resistance .  

• • • 
'rit e (c u rre n t  Su pple .lI elll. 

The current ST:PPU:MEXT, No. 1394 ,  is  a number re­
markable for the diversity of the subjects treated .  M .  
. Jacques Boyer h a s  specially prepared for this SUPPLE­

��E X T  a review of the methods of making natural and 
artificial perfumes-a subject which has received but 
too little attention from the technical press.  A paper 
on the chemistry of the protection of steel against rust 
a n d  fire by conc rete is one of exceptional value. Auto­
mobilists will no doubt read with interest a desc rip­
tion of the Holden motor cycle. The very full illus­
trations and the exhaustive explanation of the various 

parts , give to the article a certain thoroughness which 
is  not always characteristic of descriptions of motor 
c a rriages.  " The Roman Galleys of L ake Nemi" i s  the 
title of an arch::eological article distinguished for its 
scholarliness o f  treatment. One of the greatest im­
provements in the transmission of messages by long­
distance submarine cables since the introduction of 
the siphon recorder is the automatic relay translating 
device invented by Mr. S. G. Brown. The paper which 
MI'. 

'
Brown read before the Institution of Electrical 

Engineers. describing his invention, is  reproduced in 

full .  Partieular pains have been taken to il lustrate 
the paper adequately.  Prof. Conklin's paper on the 
relation of the psychie life to the nervous system i s  
concluded . M I' .  Otto F. Hunz iker begins a valuable 
series of papers entitled "A Review of the Existing 
Methods for Cultivating An::erobic Baeteria."  

e . •  I .  
'rhe S u nllner ('( . ... plaint BacUl u " .  

Victor H.  Bassett, of Johns Hopkins University, and 

Charles Duval, of the Uni versity of Pennsylvania, have 
discovered the germ of the disease which is  popularly 

known as "summer complaint . "  After the death of 
h is grandson. John D.  Rockefeller donated $200,000 to 
found an institute of medical research in bacteriology. 
With the means prov i d e d  by the Rockefeller fund , 
Mr.  Bassett am! Mr.  Duval have been enabled to make 
th eir discovery. The germ is found to be the same as 
that which causes acute dysentery in adults. 

• 1 .  I • 
'V i r p l pl!Is 'rp l " :1.  ... aJ) h y  Bet,ve e n  Italy a n d  En:rl a ll d .  

T h e  Marconi Wireless Telegraph Company announces 
that it  has received perfect messages at Poldhu, Corn· 
wall ,  from Gibraltar and Spezia.  
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AN IMPROVED DRYING OVEN. 

BY EDM"CND S.  8MITH. 
For the benefit of chemi sts and others who desire 

a more convenient apparatus than the gas-heated air­

baths commonly in u se for d rying precipitates, coal 
and coke samples, clays or  any other substances re­
quiring only a mode rate degree of heat, a simple and 
easily constructed oven is described below. 

The heating agent employed is the ordinary incan­
descent lamp, thus eliminating the troublesome " seal­
ing" and "burning" of the common gas-heated oven Lot­
tom. Nor are cleanliness and durability its only ad­
vantages. The temperature obtained is praetically con­
s l ant, and there is no danger from overheating, a fault 
not infrequently found in d irect-heated ovens when 
the gas pressu re fluctuates. I n  the bath here de­
scribed two n O-volt.  20-candle power lam p H  are em­
ployed. One lamp wil l  heat the oven to 7 0  deg.  C. 
( 158 deg.  Fahr. ) .  while two lamps yield a temperature 
of no deg. C .  (280 deg Fah !'. ) .  By the use of other 
sized lamps or by inerea sin g their number, it is obvi­
ous that quite a range of temperatu re may readily be 
obtained.  

I n  the oven made by the author, the box was 9 lh  
inches high, 7 1,i:, in width and 6 % inches deep.  c u t  and 
shaped in one piece from No.  28 galvanized iron and 
l ined with asbesto s.  ( See Fig. 1.) The edges of the 
i ron on the front side are bent over for a distance of 
r/" of an inc-h , making a wide seat fo r the door.  At 
the back of the bottom is a jog 3 inches h i gh and 2 
in ches deep to carry the lamp sockets, as shown in Fig. 
2 .  which is a side elevation of the box with the wall re­
move d .  The back wall is protected at a by soldering 
a strip of galvanized iron to the wall .  This strip ex­
tends the full width of the box and i s  also soldered to 
the side walls, hiding the jog from all  points o f  view 
except the bottom, which is shown in Figure 3. This 

strip is drilled with two %-inch 'holes to carry the outer 

f}J 

DIAGRAM OF IMPROVED ELEC· 

TRIC DRYING OVE N .  

ends of t h e  lamp-soekets, while 
the inner ends of the sockets are 
held in place by the lamps pass­
ed through the holes in the front 
wall of the jog, of j u st sufficient 
size to hold them securely. No 
rubber fittings of the socket 
must pass within the box-lining, 

- t 

Fiy. c .  

since the heat within would soften them. The lamp 
keys are acce ssible from the bottom only. 

As the bath is designed to hang upon a wall, the 
small  angle-irons solde red to the back at IJ /) furniHh 
clearance for the lamp connections and at the same 
time afford protection against overheating the sup­
porting room-wall .  

T h e  shelf. c .  m a d e  of perforated sheet i r o n  or coarse 
wire screen. is suppo rted by small tin or galvanize d 
i ron angles soldered to the side walls. The upper 
shelf, fl. is but 3lh or 4 inches wide and is dril led and 
slotted to h old funnels containin g precipitates,  etc. 

The door i s  hung by small brass hinges soldered in 
place. ( See Fig. 1. )  The latch. e.  carried by the 1'0-
tatin'g handle engages the door-seat when closed, tight­
ly locking it.  

When the box is completed it is lined throughout 
with asbestos board % i nch thick. I f  p roper care be 
used in cutting. no rivets will be necessary, a s  the 
board is sufficiently stiff to support itself. The side­

l inings will hold the top in place. The inside of the 
door is  covered with asbestos board. of just sufficient 
size to fill the opening inside the door seat. This 
board i s  held in place by two small  clips.  t t. soldered 
to the door.  These pass th rough the asbestos an(l are 
then bent over to secure i t  fi rmly. 

A small tube. ,g.  soldered around a hole in the center 
of the top h o l d s  a cork carrying the thermometer. as 
in other drying-ovens. The box is  hung from the 
d rilled str i p .  h .  

I f  a higher temperature than 1 1 0 !le g. C.  i s  desired. 
it i s  suggested that VI -inch asbestos board IH' u sed for 
lining. as  the loss of heat by conduction with %­
i n ch board i s  quite appreeiable. 

SEPTE:;'l IlER 20, I 902. 

A Single- Phase Railw ay. 

A contract has recently been awarded for the equip­
ment of an important interurban road with alternating 
current apparatus throughout. The road in question 
i s  the Washington, Baltimore & Annapolis Electric 
Railway, which is to operate a line from Washington 
to Baltimore, about 40 miles in length, with a branch 

to Annapolis, 15 miles in length . 

This contract marks a great step in advance that 

has long been awaited by engineers, both in this coun­

try and in Europe. I n  the ordin ary method of opel" 

at in g  street railways direct current is fed to the 

trolley line for the ear motors. For city lines and 

densely populated districts, the current is often gen­

erated as direct current, but for long-distance inter­

u rban roads this would involve a cost of copper 

conductors entirely prohibitive. To meet the latter 

objection a system has been used thus far in this 

country involving the generation of alternating cur­

rents at high pressures of from 10,000 to 30,000 volts 

and the transmission of the same to substations, where 

by means of transformers and rotary converters the 

c u r rent is supplied to the trolley wire as direct cur­

rent at the usual railway voltage from 500 to 650 

volts. The rotary converter substation, however, has 

always been an undesirable feature, chiefly on account 

of the ('ost of the apparatns and building and the 

attendance required.  The plans that have been pro­

posed to do away with this feature are numerous, but 

before this, none have appealed to practical American 

street railway engineers. 
I n  Europe the polyphase induetion motor has been 

n sed to some extent, but it implies the use of two or 
three overhead wires, and, moreover, the character­
istics of the induction motor in regard to starting and 
average effieielley in railway service are said to be not 
of the best. Other systems which Lave been proposed 

involve the u se of single-phase motors upon the cars 
driving generators which in turn supply power to the 
motors on the axles. However,  this involves the plae­
i ng of a substation u pon the ear itself,  and so cannot 
be eonsiclere(j a great improvement over the ordinary 
alternating current-direet current system. 

For the road which is now being constructed be­
tween Washington and B altimore, single-phase, alter­
nating current will be generated in a main power 
hOll se, located at Hyattsville, by three 1,500-kilowatt, 
single-phase, Westinghouse generators, delivering cur­
rent at 15,000 volts and drived by cross-compound, 
Hamilton-Cor liss engines.  This station is of more than 
average sir,e and is in no sense experimental . The 
power house will be built of brick with stone and 
concrete foundations, and will  contain in addition two 
125-volt direct-cu rrent generators to be use d  as ex­
eitel's  for the alternators and a large switchboard with 
electrically-operated oil switches. circuit-breakers, 
lightning arresters, etc. Current will be distributed 
from the power house at 15,000 volts to transformer 
stations located at suitable intervals along the line . 

These transformer stations will  contain only station­
ary transform ers with the necessary switches am1 
fuses, but no moving machinery, and will,  therefore, 
not require the presence of an attendant.  From theE .' 

stations current will  be fed to the single trolley wire 
at 1,000 volts. The pressure of 1,000 volts which has 
been adopted for the trolley wire is not a necessary 
pa rt of the system, as a much higher voltage could 

h ave been used if it had been deemed advisable by 
the engineers of the road . 

The cars will probably be sixty feet in length and 
weigh about fifty tons each. They will  be supplied 
with Master Car Builders' trucks designed for high 
speed .  The track is l aid with 80-pound rails, and it 
is expected that the distance of thirty-one miles will 
be made in forty-five minutes, including stops. The 
cars are to be equipped with four motors, each of 100 
horse power. The designers believe a normal speed 
of forty to forty-five miles can be attained, and a speed 
of sixty miles reached when necessary. The motor, 
which is the novel part of the equipment and the key to 
the entire system, is a variable-speed motor having 
characteristics adapted to railway service and in all  
respects equal to the present direct-current railway 
motor. It has been developed and tested in severe 

sPl'vice during the last few years by the 'Westinghouse 
Eleetric and Manufacturing Company, under the super­

vision of Mr. B.  G.  Lamme, assistant chief engineer. 

It  is to be remarked that this latest development in 
electric railroading follows in a path already traced 
by elec tric: lighting. The first electric l i ghting sys­
tems employed direet current at low voltage, but as 
the area to he supplied inereased ,  this i nvolved an 

increased cost of copper cables. To meet the difficulty, 
alternating-cnrrent distribution at high voltage was 
adopted,  with rotary converter SUbstations. to enable 
the current to be distributed on the exi sting mains as 
direct current. However, most electric power plants 
now being i n stalled distribute low-voltage alternating 
eurrent directly to the lamps and motors, thus avoid­
in g the expen sive rotary-converter substations. 

The results obtained on the fixst trials of this line 

will be awaited with intere�t. 
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An A nticIpat i o n  of Marconi'8 A ntenna. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have j ust read in the SCIENTIFIC A ;\IERICAN of 
August 9 your article on the new station at Cape 

Breton, erected by Marconi, of whom I am a sincere 
admirer. The particular form of antenna employed 
struck me. Indeed, I may claim to be the inventor 
( for I was the first to employ it ) of an inverted cone 
or pyramid of wires to be used as an antenna in wire­
l ess telegraphy. I used antenna at the Congress of 
Brnssels in making my experiments between Brussels 
and Anvers with my automatic relay ( see SCIENTIFIC 

Al\IEIUCA:\ ,  March 8, 1902 ) . At various times I have 
explained the merits of this antenna, which has been 
adopted by M. Ducretet, of Paris, and described and 
il lustrated in the London Electrical Review of May 22,  
J une 7 and 28 and July 12, 1901. 

I have not the least intention of detracting anything 
from Marconi, the importance of whose work certain 
critics have sought to belittle. I desire simply 
to state that in 1900 I invented an antenna which 
worked effectively, and which seems to be the same a s  
that employed b y  Marconi i n  his t ransatlantic experi­
ments. 

Brussels, August 18, 1902. E ;\ULE GUAIUNI. 

An I nteres t i ng Cbes8 Set.  
BY WILLIAM H .  HALE, PH.D. 

Gold mining, while it so much overshadows every­
thing else at Nome, Alaska, and thereabout, is not 
the only industry. The tusks of the walrus, and those 
of the extinct mammoth, some of which are still  
found from time to time, are etched and carved by 
the Eskimo, and to a less extent by some white artists. 

The favorite work is  the manufacture of cribbage 
boards from walrus tusks. During my stay at Nome, 
however, an Eskimo brought in a mammoth tusk with 
etchings by a native artist. I also saw a very cleverly 
carved set of chessmen, made from ivory of the mam­
moth by Max Roth. 

The pieces are carved to represent in the human 

figures different nationalities, i n  the knights variom; 
animals, and in the castles orders of architecture. 
The white pieces represent civilization, the black ones 
-indicated only by a red base-represent barbarism 
or lack of civilization. 

The white king and queen are medieval monarchs, 
clad in appropriate costume, the king wearing ' the 
·chain w i th pendent lamb, insignia of the order of the 
Golden Fleece, and both figures . wearing ermine. 

The black king is a Roman emperor with toga, laurel 
w reath and coronet ; the queen an American I ndian, 
with feather crown, braided hair, earrings, necklace 
and blanket. 

The white castles are Ionic and Corinthian columns ; 
t h e  black ones are Doric and Gothic, the Gothic con­
siRting of four small columns joined in one, and sur­
mounted hy a wreath of ivy. Each of the castles has 
a globe on top. 

The white bishops are an Episcopal p relate wearing 
a cross above his head and another on h i s  breast ; and 
a Jewish rabbi, whose miter has a front-plate inscribed 

with the sacred name Jehovah. His breast plate i s  
t h e  Urim and Thummim, and he is  girt with the 

sacerdotal girdle.  The black bishops are one of the 
Greek church wearing on his miter the emblematic 
l' 1'OSS of that church which l).as two cross pieces, and 
on his breast the crucifix ; and a Roman Catholic 
hishop of the Italian type, with curled hair and simple 
costume, having a plain cross on his breast.  

The white knights are the horse, as in ordinary 
chess sets, and the dog, domesticated animals, and 
both utilized in Alaska for the same service ; the 
black ones are wild animals, the bear and the lion.  

The white pawns are an American and an English­
man, each wearing a high hat, the Scotchman with a 
feather in his cap, the I rishman with a slouch hat, a 
Jf>W wearing a high hat, a Hungarian with a feather in 
one side of h i s  slouch hat and pipe in the other, a 
Spaniard with s louch hat and earrings and a Japane8e 
with a straw hat and an enormously elongated mustache. 

The black pawns represent four continents and are 
an Amerind ( to adopt the new nomenclature of an­
thropologists ) with feather headdress, and an Eskimo 
of Alaskan type with mustache and fur hood for 
America ; a Frenchman with felt hat and beard 
trimmed as Napoleon, and a German peasant for 
Europe ; a turbaned Turk with crescent on his brow, 
a Persian with fez and a CLinaman with long queue 
on his back for Asi a ;  and a thick-lipped negro for 
Africa. 

. . . . ..  
The Pennsylvania Rail road Company has ordered 

from th e Baldwin Works 250 hi gh-class freight loco­

motives, worth $3,250, 000,  to be delivered within th e  
fi r s t  s i x  months of 1903. T h i s  i s p robably t h e  largest 
order ever given by a railway company to a Single 
firm. The entire number of locomotives to be ordered 
from various manufacturers will probably be increased 
to 400. 

Scientific America.n 

En�lneerln& N otes. 
A comprehensive estimate of the amount of silt 

removed from the estuary of the River Mersey at 
Liverpool to maintain an open channel for the large 
Atlantic liners is afforded by the last annual report 
of the Mersey Dock Board Engineers, which shows that 

28, 0 0 0 , 0 0 0  tons of sand have been removed by dredg­
ing from the Mersey River, and 35, 0 0 0 , 0 0 0  tons from 
the estuary channels since the operations were com­
menced, ten years ago. During the past year 27,000 
cubic  yards of material were dredged in the vicinity 
of the new river entrances to the deep-water docks. 
A much larger amount of general engineering work 
has been carried out in the docks during 1901 than 
during any previous year, the expenditure for the 
twelve months being nearly $7,500,000 .  

The government of New South Wales has received 
t�nders for the new huge bridge that has been designed 
to span the harbor of Sydney, and which when com­
pleted will rank as one of the finest bridges in the 
world. The structure is to be 3,000 feet in length, not 
induding approaches, and the latter are not considered 
in the estimates for the bridge itself. The tenders for 
the contract, which were as follows, are remarkable 
for their variation : 

Joseph Bentley, Leeds, England, $38,602,390 ; Alex. 
Findlay & Co., Motherwell, Scotland, three tenders 

ranging from $7,619,185 to $8, 3 09 , 3 3 0 ; William Arrol 
& Co. and Head Wrightson & Co.,  $8,553 , 4 4 0 ; the 
Cleveland Bridge and Engineering Company, Darling­
ton, England, $8,970,590 ; Compagnie de Fives, Lille,  
France, $ 15,253,750 ; E .  & C.  Bridge Company J:<]nglan.l,  
three tenders ranging from $8, 3 3 0 , 0 0 0  to $ 9 , 7 1 & , ;1 7 5 ; 
J. Stewart & Co.,  Sydney, six tenders ranging from 

$5,564,295 to $9,665,970 ; Gilbe r t  Weaver, Sydney, $8, -
876, 0 3 5 ;  Henning & Hildebrand, New York, $10, 0 0 0 , 0 0 0 .  

T h e  Census Bureau h a s  issued a report on t h e  manu­
facture of locomotives, which shows a capital of $ 40,-
81 3,793 invested in the twenty-eight locomotive works 
reporting for the United States. The value of the 
products i s  returned as $ 3 5,209 , 048, to produce which 
involved an outlay of $10,899,614 for wages, $1,369,341 
for miscelli.llleous expenses, and $20,174,395 for ma­
terials used. At the twenty-eight establishments 2,77 4 
locomotives of all  classes were built, with an aggre­
gate value of $27,121 , 063, compared with 2,409 locomo­
tives, valued at $19,752, 465, built in nineteen estab­
lishments in 1890. I n  addition, 272 locomotives, valued 
at $3,276, 393, were constructed at twenty-six railroad 
shops, making a total of 3,046 locomotives, valued at 
$30,397, 456, built in fifty-four establishments during 
the censu s year 190 0 .  There was a considerable in­
crease in the value of locomotives during the ten 
years. The 2, 409 locomotives built in 1890 had an 
average value of $8,199, while the 2,774 built at locomo­
tive works in 1900 averaged $9,777 in value, an increase 
of $ 1, 578, or 19.2 per cent, due in part to changes in 
size and construction. The increase in the number 
of locomotives built in 1900, as compared with 1890, 
was largely due to the foreign demand, the number 
exported in 1900 being 525, compared with 161 in 1890, 
I!n increase of 364 . Pennsylvania led in the manu­
facture o f  1900, with 48. 2 per cent of the total valne 
of products. I n  1890 that State also led in value of 
p roducts, with 44.6 per cent of the total. New York 
was second, with 27 per cent. New Jersey was third. 

The uti l ization of petroleum for fuel and other com­
mercial purposes is  being more widely adopted, COll!­
pa ratively speaking, in the little European state of 
Roumania than in many other larger and more im­
portant countries. Nearly all the sugar mills, d i s ·  
t i lleries, g a s  works, hospitals a n d  manufactories i n  
Roumania now u s e  petroleum refuse as fuel, as w e l l  
as t h e  state railway, u p o n  w h i c h  it  is  employed largely 
for the locomotives. During the last two years th'l 
price 'of British coal, which was formerly almost ex­
clusively used in . the manufactories, has mounted to 
about $10 per ton. Considering that the heating effect 
o f  petroleum residue is about one and a half times 
that of coal, and taking the price of coal at $10 per ton,  
the comparative value of petroleum residue is  equiva­
lent to $15 a ton. The average price of resi duum, 
however,  is about $8, and crude petroleum $7 per ton. 
H is  proposed to hold a Petroleum Congress at Buch­
arest in 1 903. Before this congress will be laid geo­
logical maps of Roumania, showing the petroliferous 

zones, worked and unworked ; maps showing the salt, 
lignite, coal and quarries existing in the country ; 
tables explaining the growth and development of the 
petroleum industry, a series of geological sections of 
the most important works and soundings, analyses c.f 
the chemical and industrial properties of the petroleum, 
ph otographs of the chief refinerie s and workshops, a 
series of geological sections of the valleys, plans of 
injectors in service for the nse of petroleum as a com­
bustible as employed by the Roumanian state railways 
and navigation societies, and a map showing the geo­
graphical position of Roumania in regard to other 

('ountrtes,  buyers of fletroleu m .  the means and cost of 
transport, besi des other matters of importance bearing 
on the subject of petroleum. 

Electrical Note8. 
It has been announced that Ernest Ruhmer, of 

Berlin, has succeeded in carrying on a telephonic con­
versation, the impulses having been transmitted along 
a ray of light. The facility of a light beam to carry 
sound was first discovered by Alexander Graham Bell, 
the inventor of the telephone, while he was at work on 

some features of the telephone, over twenty years ago. 
He abandoned experiments on this line, as the dis­
covery seemed to have little or no practical value. 

A power plant is  now in operation uti lizing the 
water from the Cauvery Falls of India. The current 
i s  being carried ninety miles away, and there made nse 
of in gold mining. The difficulties atten d i n g  the erec­
tion of this plant and the transmission line were 
enormous, nearly all of the material being conveyed to 
the point by trained elephants or on the backs of mules 
and bulls. A path had to be cut th rough a j ungle,  
infested by fierce animals,  serpents and dangerol1s 
in sects. One of the most serious difficulties to over­
come, notwithstanding these terrors, was the supersti­
tions of the natives, who regarded the river as sacre rl ,  
and w i t h  great difficulty could be induced to work o n  
the project. 

The electro-chemical industry of this country has 
grown up since 1890. But its growth has been rapid 
in that decade, indeed, so rapid as to make serioll s 
inroads on the older processes. As an example of th i �  
movement may b e  cited the electric production o f  cal­
cium bisulphid.  The substance is  made by one of the 
most ingenious chemical applications of electricity. 
The Vrocess in question is  the invention of Edward R. 
Taylor, and was put in operation in 1900.  The process 
i il  cont inuous, the current being regulated either by 
the amount of conductive carbon introduced i nto the 
furnace or by reducing the working surface of t :t n  
electrodes by partially submerging them in the molten 
sulphur. 

Prof. M. I.  Pupin, of Columbia University, in  a paper 
on "The Law of Magnetic Hysteresis" read at a recer.t 
meeting of the American Philosophical Society, pre­
sented an account of a mathemati cal and experimE:lltal 
research npon the magnetic properties of iron which 
resulted in the rl iscovery of a new law i n  magnetimn. 
This law can be stated as follows : "The heat gen er·  
ated per unit volume of iron during a cycle of magne­
tization i s  proportional to the cube of magnetic inten­
sity." This law holds true within the first of the three 
well-known intervals of magnetizati on. I t  was dis­
covered by determining accurately the resistance of the 
magnetizing hel ix ,  employing v ibratory magnetizing 
forces of about 1,000 periods per second, and then sep­
arating the various components of this resistan c'1 by 
means of mathematical analysi s .  This investigation is 
an extension of the researches of Prof. Ewing, of Cam­
bridge University, England, and of Lord Ray leigh, 
employing a new and very much more sensitive method.  
Its results have a very important practi cal bearillg 
on the manu fac ture of inductance coils. From its 
purely scienti fi c  aspect the new l aw derives i ts prin­
cipal interest from the fact that it  will  materi a l l y  assist 
in the formulation of the physical theory of magne­
tism.  

Discussing European practice in electric traction i n  
th e Street Railway Journal, M r .  H .  Vellgath says the 
most notable departure in European practice from 
American standards is  in the use of the bow instead 
of the trolley wheel.  During the last few years the 
former has grown steadily i n  favor,  although it .  is  not 
as generally used as the wheel . It is claimed on be­
half of the bow trolley that it eliminates all danger of 
loss of contact, and that there i s no necessity for re­
versing the bow when the direction of the car i s  
changed.  Greater contact surface i s  afforded a n d  mucil 
easier spans in curves are secured. The bow, while im­
proving the appearance of the overhead construction, 
greatly decreases the cost of maintenance. In order 
to allow the bow to turn over automatically when the 
car changes its direction, the distance between the rail 
and the trolley line ought to be as constant as possible. 
European engineers who favor this form of construc­
tion contend that there is  no difficulty in doing this, 
and even many users of the trolley wheel favor the 
bow for h i gher speeds and heavier traffic where heavy 
cu rrents are used . The writer states that many 
ehanges and improvements have been made in the bow 
in recent years, and in its present form it  is  favorably 
considered by the engineers of many systems who, 
however, adopted the trolley wheel when the bow was 
not in so efficient a state as it  i s  at the present time. 
Further discussing European practice,  the writer notes 
that the slotted conduit with complete meta l l i c  circuit 

has been found satisfactory, but it is  only used in 
large cities where the traffic i s  very dense,  where the 
difference in cost between it and a modern first-class 
trolley construction is  very slight, and where the 
undertaking may be expected to pay good interest. On 
the Continent i t  has been installed only where the 
trolley has been forbi dden. Thus, the system is ex­
tensively used in Berlin, Brussels, Paris and Buda­
pest, and on a smaller scale in a. few other cities_ 
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THE STEAM YACHT ., ARROW "-THE 

FASTEST BOAT IN THE WORLD . 
On the eastern shore of the Hud­

son River, near Ardsley and adjacent 
to the right of way of the New York 
Central Railroad, the government 
engineers some time ago p l aced cer­
tain stakes, which marked the be­
ginning and the ending of an accur­
ately-measured nautical mile or  knot. 
This course was laid off for the pur­
pose of testing torpedo boats before 
their acceptance by the United States 
government. The sighting marks 
consist at each point of two poles .  
set up 150 feet apart, one near the 
water's edge and the other about 150 
feet back of the New York Central 
tracks. When the observer on a ves­
sel that is under test brings the two 
poles in line he knows that he is  ex­
actly at the starting point of thE' 
mile.  Similarly when the poles at 
the end of the track are in l ine he 
knows that he is crossing the finish­
ing line. 

Over this course, and running at 
a distance of about 250 yards from 
the shore line, the steam yacht "Ar­
row" recently covered a nautical mil o  
i n  exactly one minute and 3 2  sec­
onds, or at the rate of 39. 13 knots 
an hour. This i s  equivalent to 45. 00 
statute miles an hour and constitutes 
a new record for vessels of any kind 
whatsoever.  The "Arrow" was de­
signed by Charles D, 

Mosher, of this city, 
whose name i s  i denti­
fied with the production 
of some of the fastest 
steam craft of the 
world, his "Ellide," a 
smaller vessel than the. 
" Arrow;" having steam­
ed over the same meas­
ured mile at a rate of 
34.73 knots an hour.  
Although the speed 
aimed at by the "Ar­
row " was extraordinar­
ily high, namely 40 knots 
an hour, the uniform 
success which has at­
tended the high speed 
trials of the Mosher 
boats, led those who 
have followed the per­
formance of his craft, to 
expect that the designed 
speed would be reached. 

Scientific American 

Copyright 1901, hy I'Alser & P�tter. ' 
Twin-Screw, Quadruple Expansion Engines of the " Arrow," Horse Power, 4,000. 

The "Arrow" is a 
twin-screw yacht 1 3 0  
feet 4 inches total 
length, 12 feet 6 inches 

Copyright 1900, by J. C. Bemment. 

beam, 3 feet 6 inchel; 
normal draft, with a 

STEAM YACHT " ARROW." FASTEST CRAFT IN THE WORLD. SPEED ON TRIAL , 39. 13 KNOTS. 

Length, 130 feet 4 inchcl:! ; ut!u.lJl ,.�,12 feet 6 inches'; draft,� 3 fed () inches ; dl� (JlncelllCl lt \  Uti tOI l�  ; horse power, 4,000. 

" VELOX, " FASTEST DESTROYER AFLOAT. SPEED, 88.84 XNOTII. 

beam ie continued out in the flat 
stern, the lines of the yacht are re­
markably easy and well adapted to 
securing high speed results. The 
great sweetness o f  her model was 
shown in the fact that when the 
"Arrow" was steaming, in the earlier 
p art of the mile trial, at a speed of 

over 40 knots an hour, she made re­
markably little fuss, there being no 
lofty and crested bow wave, such as 
is  seen at the high speed trials of tor­

pedo boats. 
The construction of the boat is  

compOSite in character, steel  frames 
below the water line and aluminium 
above, except in the boiler and en­

gine room spaces, where they are of 
steel throughout. Keelson, lower 
plates, reverse frames, bunkers, bulk­
heads, boiler saddles, engine founda­
tions an d other details are also of 
steel.  The sides are double planked 
with mahogany, which is brought to 
a smooth fair surface and highly 

finished. Deck beams are aluminium 
bulb angles, while aluminium is used 
also for many other details. The 
vessel is  strengthened longitudinally 
by diagonal strappings of steel plates. 

The motive power consists of two 
Mosher water-tube boilers, contain­

ing a grate surface of 120 square 
feet and a heating surface of 5,540 
square feet, the weight empty of each 
boiler being 6 .43 tons. The boilers , 

were designed to sup­
ply steam at 440 pounds 
to the square inch, al­
though on the trial the 
pressure never exceed­
e d  400 pounds to the 
square inch, that being 
the limit allowed by the 
inspectors. The twin­
engines, of which we 
present an illustration , 
are of a type which has 
been specially designed 
for these high spEed 
craft. They are quad­
ruple expansion, w ith 
cylinders of 11, ] 7, 24, 
and 32 inches diameter 
by 15 inches stroke. 
The working pressure 
varies from 350 to 400 
pounds per square inch 
and t h e  revolutions 
from 540 to 600 .  The 
calculated power devel­
oped under 540 revolu­
ti ons and 350 pounds 
pressure at the engine 
is 4,000 horse power. 
Both engines exhaust 
into one condenser with 

a eooling surface 
of 2,760 square 
feet. Between 
the steam cylin­
ders there is in­
stalled a series 
o f  r e-h e a t e r s, 
e a c h one of , 
which is capable 
of supplying the 
entire thermal 
equivalent of the 
work expended 
during the ex­
pansion, t h u s 
k e e p i n  g the 
steam in a su­
per-heated con­
dition through­
out its working 
cycle.  These re­
heaters dry the 
steam and pre­
v e n t cylinder 
condensation . 

T h e  f e e d  
water before re­
turning io the 
boilers i s  'leated 
i n  f o u r-s t a g e  
feed-water heat­
ers, being finally 
delivered to the 

d isplacement on 
that draft of 60 
tons. In de­
signing the ves­
s e I ,  particular 
attention w a s  
paid t o t h e 
question of se­
c u r i n g  t h e  
greatest possible 
strength for the 
least weight nf 
material ; a n d  
the hull  i s  u n ­
usually I i g h t 
considering the 
great p o w e r, 
4,0 0 0  horse pow­
er, which i s  de­
veloped w h e n  
the vessel i s  at 
full speed. The 
lines are similar 
to those with 
w h i c h  we are 
familiar in the 
torpedo-boat de­
s t I' 0 Y e 1',  but 
they are great­
ly refined ; and 

owing to the 
fact that the 
greatest 0 e a ill 
lies well aft, 

and that this Fitted witil reciprocating engine. for cruising ued with turbie6a for fnll speed. L .. ngth, »10 feet ; beam, 21 feit ; draft, 7 fi\lt ; dl&piaQeUlent, 315 toe! ; 
l1ori8 PI/Will, 10,000. 

joiler at a tern· 

p e r  a. t u r Q of 
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about 350 degrees. From what we have said it will be 
seen that the development of power is very high for 
the weights involved. Thus the weight of the boilers 
per square foot of heating surface, when they are full 
o f  water, is  6.3 pounds. The indicated horse power per 
square foot of grate surface is  33, while the weight in 
pounds per horse power of engines, boilers, including 
water, and all auxiliaries, is  only 17 .18 pounds. 

Points which make for high economy, and hence for 
a large return of power per pound of 
boiler and pound of coal may be sum· 
marized as follows : Great initial pres-
sure ( from 100 to 150 pounds greater 
than the common practice in high 
speed boats ) ; the considerable wire-
drawing from the boiler to the engine, 
tending to dry and superheat the steam 
and reduce the condensation, results 
which are also enhanced by the action 
of the re-heaters on the cylinder s ; 
and the reduction of the cylinder clear­
ances in the engine to a very low value. 

Scientific American 
erations would seem to justify the belief that when 
steaming on her designed lines and with a perfectly 
clean bottom, the "Arrow" would make, and probably 
somewhat exceed, a speed of 40 knots an hour. 

We also present illustrations of the fastest torpedo­
boat destroyer, the "Velox" of the British navy. She 
was coniltructed by the same builders as the ill-fated 
"Viper" and "Cobra;" and like them is driven by tur­
bine engines. Mr. Parsons of turbine fame had found 

IB9 
the low-pressure turbine:!! the inner onef!. For going 
astern reversing turbines are incorporated i n  the ex­
haust casing of each of the low-pressure cylinders. A 
novel feature in this vessel is the introduction of or­
dinary reciprocating engines fitted in conjunction with 
steam turbines. These engines are of the triple-com­
pound type, and are coupled direct to the main turbines 
and work in conjunction with them. They take steam 
directly from the boilers, and exhaust through the 

high-pressure turbine, the exhaust 
from the latter passing in turn 
through the l ow-pressure turbine, and 
from thence to the condensers. These 
reciprocating engines are for use at 
cruising speeds, when low power only 
is  needed, and are therefore of com­
paratively small size. When higher 
powers than those needed for absolute 
cruising speeds, under ordinary condi­
tions, are needed, steam will be ad­
mitted to the turbines direct from the 
boilers ; and when the highest speed i s  
needed, which would b r i n g  t h e  rate o f  
revolution beyond that permissible 
with reciprocating engines, steam will 
be entirely cut off from the latter ,  they 
being at the same time thrown out of 
gear, and the steam turbines alone 
will  be used. With this arrange­
ment the "Vel ox" w'il l  doubtless prove 
an exceptionally economical destroyer 
at cruising speeds. 

The boilers are of the Yarrow type, 
and have been made by Messrs. Haw­
thorn_ 

The hull of the "Velox" has been 
built by Messrs. Hawthorn, Leslie & 
Co. She is 210 feet long, 21 feet wide 
and 12 feet 6 inches molded depth. 
The l1laximum speed made by the "Ve­
lox" up to the p resent i s  33.64 knots_ 

.. . .... 

With regard to the results actually 
obtained, if we would estimate them 
in their full value, we must bear i n  
mind that the designer, who has ::tl­
ways superintended the speed trials 
of the earlier vessels, was absent on 
this occasion. There were, moreover, 
certain untoward circumstances con­
nected with the trial which undoubt­
edly prevented the attainment of the 
fullest speed of the vessel. Judging 
from the fact that provision had been 
made by those in . charge of the trial, 
for instantly opening the four safety 
valves on the two boilers, it would 
seem that there was a certain measure 
of nervousness in the engine room 
force which, in itself, would not con­
duce to securing the highest results. 
Cords had been tied to the safety valves 
and an engineer placed so that he 
could instantly open all  four valves. 
The craft came down to the line at a 

LOOKING TO THE EAST ALONG TOP OF DAM .  REGULATING GEAR FOR SLUICES 

TO THE RIGHT_ 

THE NILE IRRIGATION WORKS. * 

The monumental dam at Assouan, 
by far the greatest achievement of 

speed which must have been some-
thing over 40 knots an hour and had proceeded, under 
a boiler pressure of 400 pounds per square inch, over 
about one-quarter of the mile course, when one of 
the safety valves lifted.  At this instant the engi­
neer told off to watch the valves, pulleu. the rope and 
released the other three, so that the "Arrow" com­
pleted the remaining three-fourths of the course with 
an enormous volume of steam blowing from her boil­
ers. As a consequence the pressure ran down to 250 
pounds, at which pressure it stood when the mile was 
completed. There was, i n  consequence, a visible fali­
ing off of the speed ; but in spite of this the estimated 
speed of 4 0  knots an hour was closely approximated, 
the actual speed being 39.13 knots an hour. The sight­

ing of the marks was done by one observer and the 
stop watch was held by another, the result being care­
fully checked 
by s e v e  r a 1 
w a t c h  e s  on 
board, all  of 

which agreed 
with the result 
given out by 
t h e  t i m e­
keeper. 

In discussing 
the results, the 
designer, Mr. 
Mosher, points 
out that the 
"Arrow" was 
drawing about 
5 inches more 
than her de­
signed normal 
draft of 3 feet 
6 inches ; that 
the boiler p res­
sure, even at 
t h e  starting 
point was forty 
pounds below 
t h e  designed 
pressure ; and 
that 'the vessel 
had not been 
out of t h e  
water for sev­
e r a  I months 
and, therefore, 
her bottom was 
not as clean as 
could be de-

that the "Viper" and the "Cobra" were not so econom­
ical as could be wished when running at ordinary 
cruising speeds. Passenger steamers run always at 
their highest speed, but warships only require their 
full power occasionally, and in common with all steam 
engines, the steam turbine does not show high effi­
ciency when working much below the power for which 
it i s  designed. The arrangement arrived at in the 
"Velox" is as follows : 

The main propelling machinery consists of two in­
dependent sets of Parsons turbine engines, one high­
pressure and one low-pressure engine being on each 
side of the vessel. This gives four turbines, each of 
which has its own line o f  shafting, and, as each shaft 
carries two propellers, there are eight propellers in all.  
The high-pressure turbines drive the outer shafts and 

the kind in ancient or  modern times, 

which will form a reservoi r in the Nile Valley capable 

of storing 1,000,000,0 0 0  tons of water, will not only 

produce a revolution in the primitive and laborious 

methods of irrigation in Egypt, but will reclaim t.o 

the uses of the hm,bandman vast areas of land that 

hitherto have. been accounted arid and worthless desert. 

The old system of irrigation was l ittle more than a 
high Nile flooding of different areas of land or basins 
surrounded by embankments. Less than a hundred 
years ago, perennial irrigation was first attempted to 
be introduced by cutting deep canals to convey the 
water to the lands when the Nile was at its low sum­
mer level. When the Nile rose, these canals had to be 
blocked by temporary earthen dams, or the current 
would have wrought destruction. As a l'esult, they 
silted up, and had to be cleared of many millions of 

tons of mud 
each year by 
enforced labor, 
m u c h  misery 
and extortion 
r e s u l t i n g  
t h e  I' e f r o  m. 
About half a 
century ago the 
first serious at­
tempt to im­
prove matters 
was made by 
t h e  construc­
tion of t h e  
c e l e b r a t e d  
Barrage at the 
apex 
Delta. 

of th e 
T h i s  

work consist.s, 
in effect, of two 
bricked arched 
viaducts cross­
ing the Roset­
ta and Dami­
etta branches 
of the Nile, 
having togeth­
er 132 arches 
of 16 feet 
i n ches s p a  n, 
w h f e h  w e r e  

sired 
speed 
These 

f o  r a 
t r i a l . 
consid. THE NAVIGATION OHANNEL-ENTRANCE TO LOCKS FROM TEE NORTE. 

* By t h e  Special 
London Correspon­

dent of the SCIEN. 
TIF I C  AMERICAN, 
F r  0 m information 
s u p p l i e d  by Sir 
B e n j a m i n  Baker. 
K.C.M.G., F R.S • •  

Enj:lneer-ln-Chief. 
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entirely closed by iron sluices during the summer 
months, thus heading up the water some 15 fee t 
and throwing it at a high level into the six main 
irrigation canals below Cairo. In the summer months 
the whole flow of the Nile is arrested and thrown into 
the aforesaid canals. The old Barrage was constructed 
under great difficulties by French engineers, subject to 
the passing whims of their oriental chiefs.  About 
fifteen years elapsed between the commencement of the 
work and the closing of  all  the sluices, 
and another twenty years before the 
structure was sufficiently strengthened 
by British engineers to fulfill the 
duties  for  which it was originally de­
signed. Forced labor was largely em­
ployed in its construction, and at one 
time 12,000 soldiers,  3.000 ma rines, 
2, 0 0 0  laborers, and 1,000 masons were 
at work at the old Barrage. 

I n  connection with the Nile reser­
voir ,  subsidiary weirs have been con­
structed below the old Barrage to re­
duce the stress on that structure. The 
system ad opted was a novel one, d(�­
vised by Major Brown, I nspector-Gen­
eral of  I rrigation in Lower Egypt. 
His aim was to di 3pense almost en­
tirely with p l ant and ski l led labor ; 
and so, without attempting to dry the 
bed of the river,  he made solid m ason­
ry blocks under water by grout.ing 
rubble dropped by natives into a mov­
able timber caisson. Both branehes of  
the Nile were thus dammed in three 
seasons, at a cost, including naviga­
tion locks, of about $2,500, 0 0 0 .  Many 
other subsi d i 3.l"Y works have been and 
w i l l  be constructed,  including regu­
lators, such as that on the Bahr Yusuf  
canal.  

By far the most important of the 
works constructed to enable the water 
stored up in the great reservoir to be 
uti l ized to the greatest advantage is  
the  Barrage across the  Nile at Assiout 
about 250 miles above Cairo,  which 
was commencer, by Sir J oh n  Aird & Company in the 
winter of 1898 ,  and ( :ompleted a few months ago. In 
general principle this work resembles the old Bar­
rage at the apex of the delta ; but i n  detai ls  of con­
st ruction the I'll i s  no simi larity, nor in material, as 
the old work is of brick and the new one is  of stOll'". 

The total length of the structure is 2, 750 feet, or 
rather more than half a mile, and it includes II I  
a rched openings of  16  feet 4 inch span, capable o f  
heing c l osed b y  steel sluice gates 1 6  feet in height.  
The obj'3ct of the work i s  to improve the present 
perennial i.rrigation of lands i n  Middle Egypt and 
the Fayo um, and to bring an additional area of about 
300,000 acres under such irrigation, by throwing more 
water at a higher level into the great Ibrahimich 
canal, the intake of Whl �h is immediately above the 
Barrage. 

On the Nile the conditions are very special ,  and 
iTi some respects advantageous for the construction of 
(lams and barrages. At Assiout the mode of procedure 
was to inclo::;e the site of the proposed season's  work 
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Assiout, as already observed, is about 250 miles above 

Cairo. The great dam at Assouan is 600 miles above 
the same point. Between Assiout and Assouan the 
remains of many temples exist, of far greater interest 
and importance than those at Philae. The latter ruins, 
however, h ave attracted more attention in recent 
days, because, being situated immediately above the 
d am, the fi l ling of the reservoir will partial ly floou. 
Philae Island during the tourist season. It  would be 

CAST IRON LINING FOR ONE OF THE SLUICES. 

idle  to specu late as to who first thought of construet ­
ing a reservoir in t h e  N i l e  Valley, or w h o  first a r­
rived at the conclusion that the site of the prebtmt 
dam above Assouan was the best one. Mr.  W i l lc o e k li ,  
o n e  of t h e  ablest engineers of t h e  Public Works De­
partment of Egypt, who was instructed by Sir William 
Garstin to survey various suggested sites for a dam 
between Cairo and Wady Haifa, unhesitatingly decided 
that the Assouan site was the best, and the majority 
of the I nternational Committee, who visited the si. te 
in 1 8 9 4, came to the same conclusion. This conclu­
sion had, however, been anticipated by Sir Samuel 
Baker more than forty years ago,  from mere inspec­
tion o f  the site w ithout surveys. This single dam 
proposed by Sir  Samuel Baker forty years ago is  in 
effect the one which is practically now completed .  The 
Assouan dam is not a solid wall,  but is pierced with 
sluice openings of  sufficient area for the flood d i s· 
charge of the river, which may amount to 15, 0 0 0  tons 
of water per second. There are 

'
180 such openings, 

mostly 23  feet high by 6 feet 6 inches wide ; and where 

" I C ' I O M  • •  D • •  
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LONGITUDINAL AND CROSS SECT ION S OF THE ASSOUAN DAM. 

by temporary dams or sudds of sandbags and earth­
work, then to pump out and keep the water down by 
powerful centrifugal pumps, erowd on the men, ex­
cavate, driv� the cast iron sheet pi l ing, build thl] 
masonry p latform and piers, lay the aprons of puddle 
clay and pitching,  and get the work some height above 
low Nile . level before the end of June, so that the 
temporary dams should not require reconstruct:::::. 
after being swept away by the flood.  The busiest 
1 1' Ollths were May and June. when in the year 1 9 00  
the average daily number at workmen was 13,0 0 0 .  

subject to heavy pressure when being moved they are 
of the well-known Stoney rol ler  pattern.  

The total  l ength of the dam is about 1 Vt miles ; 
the maximum height from foundation, about 1 3 0 fee t ; 
the difference of level water above and below, 67 feet ; 
and the total weight of masonry over one million tons. 
Navigation is  provided for by a " l adder" of four 
!'Jcks, each 260 feet long by 32 feet wide. As remarkec. 
in the case of Assiout, the difficulties in dam construc· 
tion are nllt in d esign,  hut in the carrying Ollt o f  
the works. When the "rotten rock" i n  the \.Jed w as 

SEPTEMBER 20, 1902. 

discovered Sir Benjami n Baker reported to Lord 
Cromer frankly that he could not say what the extra 
cost or time involved by this and other unforeseen 
conditions would be, and that all that could be said 
was that, however bad the conditions, the job could 
be done. Lord Cromer replied that the dam had to 
be comple ted whatever the time and cost. The con­
tract was let to Sir Johr, A; ru & Company, of London, 
with Me8srs . Ransomes & Rapier , of London, as 

sub-eon tractors for the steel work, in 
February, 1 8 9 8 .  Two months after 
signing the contract the permanent 
works were commenced, and before the 
end of the year thousands of native 
laborers and hundreds of Hal ian 
granite masons were hard at work. 
On February 1 2, 1899 ,  the foundation 
stone of the dam was laid by the Duke 
of Conn aught. Many plans were con· 
sidered by the engineers . and con· 
tractors for putting in the foundations 
of  tbe clam across the roaring catarad 
channels ,  and it was finally decided 
to form temporary ruhble dams across 
three of the channels below the site of 
the great dam, so as to break the 
force of the torrent and get a pon d 
of comparatively sti l l  water up stream 
to work in.  Stones of from 1 ton TO 
1 2  ton s in weight were tippet! into 
the cataract and this was persevered 
with until finally a rubble mound ap­
peared above the surface of the water. 
The first channel was successfully 
dosed on May 17,  1899,  the depth 
being about 30 feet and the velocity 
of current nearly 15 miles an hOU I·. 
In the case of another channel t h !! 
closing had to be helped by tipping 
i n  railway wagons themselves,  loaded 
with heavy stones and bound together 
with wire ropes, making a mass of 
about 5 0  tons, the great mass being 
necessary to resist displacement \.Jy the 
torrent. 

These rubble dams were wel l  tested 
when the high Nile ran over them ; and on work 
being resumed in November, after the fall of the 
river, water-tight sandbag dams, or sudds, w ere made 
around the site of the dam foundation in the still 
waters above the rubble dams and pumps were flxed 
to lay dry the bed of the river. This was the most 
exciting time in the old stage of the operations, for 
no one could predict whether it  would be possible to 
d l 'Y the bed, or whether the water woul d  not pour 
through the fissured rock in al together overwhelming 
volumes. Twenty-four 1 2-inch centrifugal pumps 
were provided to deal i f  necessary with one small 
channel ; iJut happil y  the sandbags and gravel and 
sand embankments stancbed the fissures in the rock 
and i nterstices between the great bowlders covering 
the bottom of this ehannel, and a couple of 1 2-inch 
pumps sufficed .  

The masonry of the dam is  of local granite, set  in 
British Portland cement mortal'. The interior is  of 
rubble set by h and with about 4 0  per cent of the bulk 
i n  cement mortar, four of sand to one of cement. All 

E A S T  Jl A l' K  

the face work i s  of  coursed rock faced ashlar, ex­
cept the sluice l inings, which are finely dressed. This 
was steam crane and Italian masons'  work. There 
was a great pressure at times to get a section com­
pleted before the inevitable rise of the Nile, and as 
much as 3,600 tons of masonry was executed per day,  
chiefly at one pOint in the dam. A triple line of rail­
way and numerous trucks and locomotives were 
provided to convey the materials  from quarries and 
stores to every part of  the work.  The maximum 
n.umuer c f  men. employed was 11,000,  of whom 1,000 
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were European m asons and other skilled men. Mr. 
Wilfred Stokes, chief engineer and managing d irector 
of Messrs. Ransomes & Rapier, was responsible for 
the detailed designing and manufacture of the sluices 
and lock gates ; 140 of the sluices are 23 feet high 
by 6 feet 6 inches wide, and 40 of them half that 
height ; 130 of the sluices are on the " Stoney" prin­
ciple with rollers, and the remainder move on sliding 
surfaces. The larger of  the Stoney sluices weigh 
1 4  tons, and are capable of being moved by hand under 
a head of  water produCing a pressure of 450 tons 
against the sluice. 

There are five lock gates, 3 2  feet wide, and vary­
ing in height up to 60 feet. They are of an entirely 
different type from ordinary folding lock gates, being 
hung from the top on rollcrs, and moving like a slid­
ing coach house door. This arrangement was adopted 
for safety, as 1,000,000,000 tons of  water are stored 
up above the lock gates,  and each of the two upper 
gates i s  made strong enough to hold up the water, 
assuming the four other gates were destroyed. 

When the rive;' is rising the sluices will all be 
open, and the red water will  pass freely through, 
without depositing the fertilizing silt. After the 
flood when the water has become clear, and the d i s­
charge of the Nile has fallen to about 2,000 tons 
per second, the gates without rollers will be closed, 
and then some of  those with rollers ; so that, between 
December and March the reservoir will  be gradually 
filled.  The reopening of the sluices will take place 
between May and July, according to the state of th,.) 
Nile and the requirements of the crops. 

Between December and May, when the reservoir is  
full, the island of Philre wil l  in  places  be slightly 
flooded. As the temples are founded party on loose 
silt and sand, the saturation of  the hitherto d ry soil 
would cause settlements and no doubt injury to the 
ruins.  To obviate this risk, all  the important parts, 
including the well-known Kiosk, or  "Pharaoh's  bed," 
have been either earried on steel girders or under­
pinned down to rock ; or, fai l ing that, to the present 
�aturation level .  It  need hardly be said that, h aving 
regard to the shattered condition of the columns and, 
entablatures, the friability of the stone, and the run­
ning sand foundation, the process of  ul1l1erpinnillg 
was an exceptionally difficult and anxious task. 

At present it  is impossible to estimate the far· 
reaching beneficial influence these irri gation works 
will bestow upon Egypt, but the reclamation of so 
many thousands of acres of desert for agricultural 
development cannot fail to improve the agricultural 
possibilities of the land and assist E gypt to regain 
the prosperity it enjoyed in  the era of the Pharaohs. 

• • • 

UNIVERSAL WORKHOLDER. 

The intricate and delicate work of the jeweler'S art 
may be greatly simplified by the employment of the 
universal workholder, such as the one herewith illus­
trated. This device, which is the invention of Messrs. 
Everett G. Couch and Nelson D. Wells, of Southern 
Pines, N. C., permits of the finest adj ustments and 
will securely hold the material to be operated on in 
any desired position. 

In the construction of the device two standards are 
employed, having their upper ends reduced and 
threaded . Supported on these threaded ends are two 
parallel bars, on the upper one of which a screw­
thread is cut. Movable on these rods are two carrier 
bl ocks, each provided with a nut which engages the 
thread on the upper rod and by means of which the 
blocks may be given a lateral adj ustment. Slight 
vertical adjustment may be had by operating the nuts 
on the standards, and thereby raising or lowering the 
threaded rod. A U-shaped wire arm secured to each 
block forms a support on which the j oint block of  the 
tweezers i s  mounted to slide. The tweezers have a 
ball-and-socket connection with the joint block, so 
that they may be secured at any desired angle by the 
manipulation of a thumb-nut, and they may also be 
secured at any height on the wire arm by tightening a 

UNIVERSAL WORKHOLDER. 
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thumb-screw in the joint block ; thus an unlimited 
variety of angles may be obtained.  

The value of the device will be readily appreciated 
by the jeweler. The delicate horizontal adjustment per­
mits a joint when made to be opened for the insertion 
of  solder and closed again without the slightest varia­
tion. If  desired, the tweezers may be moved apart 
sufficiently to be swung in line with each other, so 
that a successful butt-end joint of  the smallest gold 
wire can be made. Additional tweezers may be easily 
mounted where required. 

Adjustable on one of the standards is  a clamping 
block to which a plate is  seeured by a ball-and-socket 
joint. Near its outer end this plate is provided with 
an opening in which a small reeeptacle may be placed 
for heating water, a lamp being situated underneath 
the same. Since the plate i s  attached to the standard 
by a universal joint, it  wi l l  be found useful for holding 
eharcoal , against which the work held by the tweezers 
may be placed while soldering. The charcoal is  held 
between toothed jaws having slotted shanks which per­
mit adjustment for the varying widths of charcoal, 
while the same may be secured at any desired posi­
tion along the slots at each side of the plate The 
entire device is cha racterized by its simpliCity of con­
struction whi< -h,  nevertheless, does not detract from its 
efficiency for the most varied requirements. 

----- - . �� - ------

AN IMPROVED KNIFE. 

A patent has recently been granted to Mr. Newton 
E.  Putney, of Southbridge, Mass.,  for an improvement 
in tools, sueh as knives, awls and the like having slid­
able blades or  s1-)e2.ths .  The invention provides a tool 

IMPROVED 
KNIFE. 

of this type which can ue readily 
manipulated with one hand to bring 
the blade into adivc cutting position 
or  to conceal the same against pos­
sible injury to persons coming into 
contact with it. 

Oll r  i I  1 liSt ration shows a knife hav­
ing this improved construction. The 
handle of the knife contains a longi­
tudinally-extending recess in  which 
a metal l ining, C, is  fitted. This l in­
ing, which is tubular in shape, i s  
contract ed a t  t h e  inner e n d  so as t o  
be engaged by a transverse pin, CJ, 
secu red in the handle. This pin also 
engages the inner end of the shank, 
A,  of the knife blade. The knife 
blade is  normally concealed within a 
sheath, E. having a tubular extension 
mounted to slide within the lining, 
C. A shoul der is formed on the inner 
end of this extension against which 
one end of the coil spring, D .  presses. 
the other end resting against the bot­
tom of  the lining. The spring serves 
to move the sheath to its outermost 
position, concealing the knife blade. 
When, however, it i s  desired to use 
the knife the sheath is  moved back 

and held in this position by a spring catch, E, riveted 
at one end to the knife blade and at the other enrl 
engaging the sheath through an opening in the same. 
A finger piece i s  provided on the sheath to enable one 
more easily  to uneover the blade ; while the spring­
catch i s  so  arranged that by slight pressure of the 
finger it wi l l  be disengaged and the sheath will ue 
moved out under spring tension to conceal the blade. 
The knife will be found very serviceable for use in 
stores to cut twine,  or for use by carpenters and other 
mechanics ;  for it  may be safely carried in the pocket 
without danger of cutting the same, and yet may be 
readily and quickly brought into cutting position. 

• • • • 

.A STALL FOR HORSES OR CATTLE.  

I n  the accompanying il lustration we show a new 
form of stall for horses and cattle which embodies a 
number of important features. The stall is provided 
with a movable floor whereby it may be adj usted for 
animals of  different sizes ; it i s  further provided with 
an adj ustable feed-rack mounted to swing over a 
water-trough and feed-trough so as to cut out one or 
both of the troughs and permit an attendant to fill  
them without entering the stall .  

The construction of  the stall  is  as follows : The 
feed-trough, A,  and water-trough, E, are both suppo:-ted 
by brackets, M. The feed-rack, C, which is  adapted to 
hold hay or like food, is  swung on pivots in the side 
walls of the stall and is arranged to just clear the top 
edges of the troughs.  A bolt at the bottom of the rack 
serves to lock the same in its different pOSitions. The 
normal position, which Is shown in full lines in the 
engraving, affords the animal free access to the feed­
trough, but cuts out the water-trough . When it is 
desired to flll the feed-trough the rack, C, is  moved 
into position, .J, indi cated by dotted line. In order to 
water the animals the rack, C, is  moved back into 
position, K. 

Resting on the stable floor , H, are the liool' section�, 

E, which may be moved back into position, L, when 
n6cessary to accommodate larger animals. These floor 
sections are provided with channels into which are 
fitted the strips, E, for directing the drainage against 
the deflector boards, P, and thence into a conduit, G, 
formed in the stable floor, H. The deflector boards are 
required more particularly when the floor section>' a re 
drawn outward to position, L. When it is desired to 
ciean the stable floor the staU floor sections may be 
wholly removed and thorough cleansing will  thUG be 
permitted.  

A patent for this construction has recently bOCl 

ADJUSTABLE STALL FOR HORSES OR CATTLE. 

granted to Mr.  Richard Smith, of Fort William, Outa­
rio, Canada. 

• • • 
A NEW TYPE OF WATER COOLE R .  

In these days of sanitary preeautions there is  an 
increasing demand for  pure  drinking water. Physi­
cians have succeeded in teaehing the general public the 
evils of the ordinary ice water cooler, and, as a conse­
qucnce, a number of improved coolers h ave been put 
on the market. Among these is  one i nvented by Mr. 
Charles F.  Conover, of 406-420 East 53d Street, New 
York city . .  This eooler is more particularly designed 
for cooling d i stilled aerated mineral waters and other 
l i quids eontained in large glass bottles. The construe­
tion permits of conveniently drawing off the liquid and 
cooling the same without bringing it  into direct con­
tact with the cooling medium. The cooler i s  provided 
with a bracket, P. extending upward, on which the 
water bottle or demijohn is  supported. The stopper 
of  this bottle is  provided with an ai r-vent pipe, A, and 
a siphon pipe, E, the latter being connected by a flex­
ible tube with the outer end of the coil ,  C, resting on 
the bottom of the cooler. The inner end of this coi l 
leads to a faucet, G. through which the water may be 
drawn off into a tumbler, supported on the drip-pan, D. 
I c e  i s  placed on the eoil ,  C,  to cool off the water circu­
lating therein .  The cooler i s  provided with a bottom 
pan, into which the drai nage from the ice and from 
the drip-pan, D.  flows. The faucet, E, connects with 
this pan and affords the means through which the 
waste water may be drained off. The flexible con­
nection on tube, E, 1s preferably provided with a 
device by which it may be closed whenever it is dis­
connected from the siphon-pipe at the time an emptr 
bottle i s  being replaced by a filled one. : As soon a �,  
lJroper connedion with the coil  has been made, thc 
siphon action begins ; for the level of the liquid in the 
bottle is above the highest poim of the siphon pipe. 

This form of water cooler embodies many exceHent 
advantages. Primari ly,  of course, the water is  cooled 
without being contaminated by contact with the ice. 
Again, only a small amount of water i s  cooled at a 
time, so that when a fresh bottle has been connected 
up, one does not need to wait until its entire contents 
have been cooled before obtaining a glassful o f  cold 
water. Mr.  Conover's  cooler will  further be found 
very economical in its consumption of ice. Aside from 
these, other advantages which our l imited space pre­
vents us from enumerating, will readily suggest them­
selves to our readers. 

A HEW FO:a.. OF WATElI. COOLER. 
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RECENTLY PATENTED INVENTIONS. sired strength, thus preventing the wheel from 
running at excessive speeds In case of high 
winds, and affording a construction wblcb re­
quires very little lubrication. 

Busintss Ptrsonal Wants. INDEX OF INVENTIONS 
Agricultural Implelne nts. 

PLOW.-H. BRYAX, Modesto, Cal.  This in· 
vention is an improvement ill the c lass of 
wheeled-plows, more particularly gang j'}lows, 
wh08e frame is supporte<.l at the rear end by 
a wheel adapted for vertical adjustment for 
the purpose of varying the depth of the fur· 
row or for supporting the plows proper above 
t 1w surface of the ground when the plow is 
being hauled or shipped. 

(, OHN-SHOCK CAHHIEH.-N. W_ LYON, 
H " ighton, Iowa. The object of this invention 
is first the provision of a simple and strong 
construc tion adapted to be turned up on end 
for ready loading of an upright shock on the 
vehicle ; secondly, t o provide means for bind· 
ing the shock t o  t he vehide in an expeditious 
manner, und thirdly, to provide impaling 
devices adapted t o eo -operate with the binding 
devices and securely hold the shock on the 
vehicle against any tendency to become dis­
placed. 

Hailway Illlprovementl!l. 

HAI LROAD-BED.-�lARTIN HAAS, Kalama· 
zoo, :\1ich. A bed of novel construction i s  
hereby afforded, u p o n  w h i c h  t h e  r a i l s  m a y  b e  
directly supported without t h e  u s e  of cross· 
ties. The invention consists broadly in a 
cement bed upon which the rails rest, the bed 
having embedded within it longitudinal and 
transverse twisted or corrngated wires or 
strips. 

MAIL DELIVERING AND CATCHING 

DIojVI C I�.-W. ,J. NOBLE, Philadelphia, Pa. 
:\11'. Noble has invented an improved mail de­
livering and catching device which is arranged 
to pooitively deliver a mail pouch or bag 
from a passing train to a track s tation and 
simultaneously cause an outgoing mail pouch 
to ' be picked up by the train from the sta-
tion. 

Electrical Apparatus. DU S T-GUARD .-J.  S .  PA'£'£EN, Baltimore, 

I NCAND E S C };JNT ELECTH I C  LA:\lP.-G . C . :\ld. Mr. Patten is the inventor of two forms 

READ THIS COLUMN CAREFULLY.-You wili lind inquiries for certain classes of articles numbered in consecntive order. If you manu­
facture these goods write us at once and we will 
send you the name and address of the party desir­
mg the mformation . In every <'ase it i" neces� 
.. ary to give the number oC the inquiry. 

M U N N  &; CO. 

Marine Iron Works. Chicago. Catalogue free. 

I n q u i ry N o .  3156.-For manufacturers of axle cutters. 
AUTos.-Duryea Power Co., Reading, Pa. 
I n q uiry No. 315" .-For manufacturers of glass botr les hold ing [, quarts to the gallon, for carbouated spring water. . 
Ifor mining ellgines . .T. S. Mundy. Newark, N. J. 
InjJuiry N o. 31ii8.-�'or dealers in old rubber. 
u L'. S." Metal Polish. Indianapolis. Samples free. 

I n q u i r y  No. 3159.-For makers of heaters using wood for fuel. . 
W ANTED.-You to read ad. page 195 Metal Working 

Plant for Sale. 
I n Q ll l r y  N o .  316U.-For photographiC nickel-in­the-slot machines. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 
WEBS'l'EH, ,,'a nen, Ohio.  The fi lament of this 
lamp h; so a r i'anged as to produce a Inaximum 
and symmetrical  distr ibution of l ight rays. 
Fi laments have heret ofore been so constructed 
a� to IJ l'odue e snperiGl' i l lumination in a vert i­
('u l  plane Ol" downward direction, and others 
h a ve given supel' iol' l a teral distribution. I n  
t h i s  invention, hO"'ever, both effects have been 
a ttained. 

of dust guards for use in boxes of railway I n q u i r y  N o .  3161 .-1<'01' makers of molds for mak-
cars. The guards are c heaply and efficiently iug soap. 
constructed for application to the ordinary Sawmil l machinery and outfits manufactured by the 
box without necessitat ing any cbange of strue- Lane Mfg. Co . . Box 1:;, )Iolltpelier. Vt. 
ture therein. In the first construction, the In q u i ry N o. 31 62.-For mallufacturers of engrav­
packing strip is in the forID of an anDular I ing machinery for button making. 
plaited flax strip having a central opening of Let me se1l your p:ltellt. 1 have buyers waiting. 
desired bore and made of general elongated Charles A . Scott, Grallite BId!!"., Rochester, N. Yo 
form to hold it from tnrning with the axle. Inq u i r y  N o .  3 1 63.-For makers of portable saw 

In the sec ond construction the packing see-
mills. 

j<jLECTH I C  ACC C\Il:LATOIt-PLA'L'E. - A .  

It'IHC IIEU) Rerlin, Germany. Th is accumulator 
plate consists of sheets of lead folded into 
serpentine form : .  the objects attained b y  this 
improved form are, fi rst, that the p lates are 
stitl'ened-that is, p revented from being 
�traighten€d out in any degree-and, second, 
that their active surface is increased. 

tion is in the form of a frame pressed from Die work, expenmental work and novelties manufac-
a sheet of metal forming a face-plate and 

tured. American Hardware �lfg. Co. ,Ottawa, Ill. 
a center pocket in whic h the flax packing is fo�I�'l,���.

y No .  311i4.-For makers of small clamps 
held. A cover-piece is provided for securing 
the packing in place. 

Vehiclel!l and Their Accessories. 

BoOk " Dies and Diemaking," 1(YJ 6x9 page.:'l . :ii I ,  post­
paid. Send for index. J. L. Lucas, Bridgeport, Conn. 

I n q u h'Y 1\"0. 3165.-li'or steel framing, girders. etc. , for the construction uf buildings. 
AR:\IOH FOR V E H ICLE-TI R E S .-C. 

We design and build special and automatic machinery 
H. for alJ purposes. 'l'he Amstutz-Osborn Company, Cleve­

PAS CHKl'l, Buffalo, :No Y. rrhe invention pro- land, Obio. Hardware. 

C O i\I B I XA'I'lON-TOOL.-J. L. WOOD, Ful­
tnn, and "" . G .  LAW HEXCl<J,  Cordova, Ill .  This 
tool has the general form of a monkey-wrench 
in whieh various other implements are em� 
htldied by certain novel features of structure . 
The tool is particularly useful to bicyclists and 
H utomobile d r ivers. c omprising as it does, a 
IUllnnlel', two spoke wrenches and a socket 
w l'pneh, as well as a monkey-wrench. 

S(HJARK-A. L. Lcxuum:x, Pullman, I I I .  
1111'. Lundgren h a s  invented a new drawing 
lind measuring instrument which will  be found 
nsefnl to carpenters and other meehanics. 
'rlw instrument is arranged for convenient ad· 
j nst ment to give any desired angle and is 
lI dupted to be folded into a comparatively 
small space. 

Mechanical Devices. 

nOLLER-BEAHI XG.-JoH:\, D .  'I'WIGGS, JR., 
A llgu�ta. Ga.  The invention relate8 to axle 
journals and bearings for rolling stock, and 
other dpviees and maehiues. The bearing is 
a r l'anged to rpduC'e the Ll' ietion of the parts to 
a minimum, to hold the roller8 i n  position 
whpn opening the heitl'ing for examination or 
repairs,  t o  insure a propel' lubl'ication of the 
parts at a l l  times, and to render the bearing 
dust-proof. 

A UTOllIATI C  J;'AN.-.T. D .  WILLIA'l S ,  Den­
ning. Ark The invention is an imp rovement 
ill that class of automatic fans which are 
dpsigned t o be placed upon tables in dining­
l'ooms, sick-rooms and other v lace8. for creat­
ing a breeze of air and dl'iving away flies or 
othpr troublesome inse("t8.  The e hief features 
of novelty are the mpans for 8upporting the 
fan shaft and secnring it  detachably, and 
for adjusting the fan blades on the shaft. 

C O N S E C U T IVJ;j - �\T:\m E H DW  A l' P A -
HATlTS.-O. G. H.\.WIT N C II ,  nrooklyn, N. Y. 
An improved conset'utivt'-nnmhering apparatus 
i8 Jl I'ovided i n  this iu vpntion. which i N  ar­
ranged t o  aetuate one set o r  a plural it�' of 
sets of numbering wheels simultaneously and 
t o  allow of 3d.i n � t ing the sets nearer to or 

vides an inflatable tire for vehicles with a 
novel protective armor which is light, strong, 
and durable and which will afford increased 
bite for frictional contact with the road bed, 
thus p reventing slipping of the wheels.  The 
Invention i s  particularly adapted for use on 
the wheels of heavy automobiles, road wagons, 
carriages, and the like. 

llIlscellaneou" Inventions. 

l'ACKI�G-RING. - II. KIRSCH:\'ING, 133 
Ackerstrasse, Berl in, Germany. An improved 
packing-ring is hereby provided in the manu­
facture of which one o r  more sheet metal strips 
are pressed edge foremost into the ring.  By 
means of the insertion of the metal strip, a 
reliable packing is ohtained, having great 
strength and increased stiffness, so that the 
rings may be snbjected to severe strains with­
out danger of fracture or bending. 

GUX-CLl�ANEH.-G. H . GAHRI S O N ,  Bucoda, 
Wash. The invention relates to improvements 
in devices for cleaning the interior of a gun­
barrel, the ob.iect being to provide a simple 
means for expanding the swab while operating 
in the gun-barre l .  A resil ient vermicular core 
extends lengthwise through the swab whereby 
when the swab is compressed longitudinally 
it will  be circumferentially expanded. 

IWOT-WAR:\1ER IWH VI<iII I C L E S .-G. W. 
DUNHA11 and ;T.  W. Fox , East C leveland, Ohio.  
This foot-warmer is adapted to utilize the 
waste heat resulting from combust ion for pro­
pulsion of a vehicle, sue il as an automobile 
actuated by a motor using gas or steam for its 
motive agent, or to u t i l ize the water-eool ing 
c irculation of automobiles ac tuated by gaso­
line. 

S'L'Ovm O l{  RANGK- G .  A .  TUCKFIELD. 
Ralt Lake C ity, Utah. MI'. 'rnckfield has in-
vented improvements in stoves or ranges whkh 
comprise a simple means for increasing or di­
min ishing the fire spac e and grate area so 
that more or less fire may be maintained, as 
the case may require, resulting in an economy 
of fuel when a small fire is desired. 

farther from each other, to suit the condi· PROC E S S  FOR EXTHACTI�G PRgC I O l ' t;  
tion" of t h e  w o r k  t o  b e  performed without I METALS .-W. HiLT, Coles,  C a l . .  a n d  C .  FJ. 
disconnecting the sets from the dl"iving L.\:\,E.  Ashland, Ore. lIIessrs. H i l t  and Lane 
mechanism . I have invented a new process for p recipitating 

Al'l'Al{ATl1S FOl{ :\10L'TI:-.1 G PHOTO predous metals from their solut ionR. The pro, 
GHA l'HS .-I . G. GHAX'l'. Rozf'man, )Iont.  )11' cess consists i n  produeing zinc vapor and ('on­

Inq u i ry N o .  3166.-For ma]cers of applia.nces for distributing a dry powder fire extinguisher on fires. 
IDEAS lJEVELOPED.-})e:signing. draughting machine 

work for inventors and others. Charles E. Hadley. 584 
Hudson Street, New York. 

I n q u i ry No. 316,. .-For an ice machine. capacity 
300 pounds per day. 

Automobiles built to drawings and flpecial work done 
promptly. The Garvin Machine Co., 149 Varick, col'. 
Spring Streets, New York. 

T lI q u i !'Y No. 3 1 68.-lfor parties to manufacture patent cutlery. 
Manufacturers of patent articles, dies. stamping 

tools. light machinery. Quadriga Manufacturing Com­
pany, 18 South Canal Street. Chicago. 

I n Q u i  .. y N o .  31 69. -,1<"01' makers of hand and steam laundry machinery. 
FOR SALE.-Patent No. 670,482. Hat-fastener_ Clasps 

head 88 did elastiC, but is concealed under hair. Ad­
dress Dr. Emma 1.\ 'VUlis, Urumia, Persia. 

I n q uiry N o .  31 '-".-}l'or information relative to the u�e of compressed air for elevating water from deep wens. 
The larg-est manufactUrer in the world of merry-go­

rounds, shooting- galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene. Kan. 

I n q u i r y  N o .  31 "1 .-For a machine for breaking eggs and separating the shells. 
The celebrated H Hornsby-Akroyd " Patent Safety Oil 

EnJ;!ine is built by the De La Verg-ne Refrigerating Ma­
chine Company. Foot of East 138th Street, New York. 

I n q u i ry N o .  31 7'2.-For makers of small electro­magnets. 
The best book for electricians and beginners in elec­

tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4-. Munn & Co., publishers. 361 Broadway, N. Y. 

I n q u j ry No. 31 "a.-For makers of automatic mag­net wmders. 
W AXTED.-Machines for splitting cane for manufac­

turing chairs, etc. Send catHlogues and best prices. 
\V. E. Richardson, Boustead Institute. Siugapore, 
Straits Settlements. 

I n q u j r)- 1" 0 .  317'4.-For manufacturers of novel · tie!!! and speciaHies. 
One of t.he hands(lmest tool catalo'lues has just been 

iSQued by Montg'omery & Co. , 105 Fulton Rt., New York. 
There is bal'd ' y  a tool mannfactured which is not il1us­
trat�<1 :-lIl a  despribed in thi� useful volume. Every 
m echanic sbould have one. 

I n q n j ry 1\' 0 .  3 1 ,. .• . --For dealers in diving suits and submarine worl, ers' supplies. 
\y A N']'ED.-A ssi�tallt superintendent in factory em­

plOyitlg 400 men. )IlH�t be f:lmiliar with 8.hop practice 
and methods , and capable of handling men. state Rge, 
experi pllcP, ref'erence and l'Ifllnry required. Address 
the Ohio Brass ('(lmpany. Mansfield, Ohio. 

T n q uiry No . 317'fi.-For makers of alumIn ium combs. 
G rant 'has invented a new lllHehine for mount - «pnsing the same beneath the surfacE'S of said "T A XTED.-A capitalist to take half of a valuahle lot 
ing photographs upon their cards o r  mounts. so lu tions. the reby e ausing the zin c to replace of patent s  for the l;nited State. in the hands nf "  com­
This machine enables tlH'  wol"!, to  IlP done the preeions metals in the solutions. 
properly and in less time t han is taken by AHTI F I C IAL STONK-F. ROA S _  Rt. ll ya-
the present hand method. cinthe. Can .  The invention has reference to 

AUTO:\[ATIC C A R  AX]) E LEYAT ING artifieial s tones which are obtained hy the ac-
THACK.-W. L .  :\Ic LA n H I Ll x .  C learlake, t ion of high Or l o w  pressure steam on a mix, 
I owa. ann .T . E .  SWE:\,SO:\" Lake Crystal , lIIinn. ture o f sand with material ("ontain ing alka­
A n  improved automa t k  ear and e l evating line earth.  and i t  is  distingu ished from the 
t ra e k  is provided by this invention whereby processes he retofore in use by emp loying s i l i­
grain, eorn,  coal .  sand and the l ike may be catf' of m a.gnf'sia 3R a ('hief agent for effecting 
e l evat�d and dumped. The a pparatus i s  ar- the soli dific ation of the mixture. 
ranged t o  automatica l l y  open the locked ear· C O:\fB I NED TTXDER VJ·}S'l' ANn C ORSET · 
gate for discharging the c a " go into the <"Illite C O VE R .-C .  D t·WWR . Ravannah. G a .  This im­
l eading to the p l a c e  of discharge and t o  auto- p " oved lady's garment combines a n  llndervest 

pally .  ;m o  wonld be rtirector in the general branch. 
This company wi11 eventu il ly Olltvie the Steel Tru-I.t. 
Must. ctepm:;it one hundred ann fifty thoUSRll n do11ars. 
He would receive ten thOUSRlld shares in the general 
branch. in addition to half of the patents bllsiness of 
the United Stat.es. Fnr information appl y to manager 
of .Toyce "Manufactnrin2 Company; 

Prince A I bf'rt Sask. 
Northwest Territory, Canada. 

l ll Q u i l'Y N"o . 31 "'''' .�For makers of sheet steel shovph:, forks, pIcks, etc. 
IJ]r' Rend for new and complete catalogue of Scientific 

and other Books for sale by Munn & Co., :161 Broadway, 
New York. Free on application. 

maticalIy dose and loek the gate when the and cO l'set-C'ovE' l' n n rl  is a l'l'anged to permit th'" gnlsl���!l�'�.Jrie'l��jt!�����s.dealers in seconrl -hand 
Cal' reaches its receiving pONition.  wea l'Pl' to  re Idil" t1�0 thE' ga rmpnt as an nnder-

WI :"If):\IILL.-T. W. LOWE. R toekton, Cal.  vest for the pr;tert ion of' the chest. back.  an d ig�rt��l i�6t �Obe3a�Z,�;i;;l'¥� btl1�,��� Illuminating gas 
The ('onstl'u('t ion of the windm i l l  is  sllf' h that a J'ms when wearing an ordinary dress 01' to 1 In q u i ry N o. 31 80.-For parties to manufacture 
the vanes wi l l  catch any breeze that may be employ the garment as a corset-cover when hookS and eyes. 
stirring, thus making the wheel run in very wea ring a low-neeked dress. J n Q u i 1'v No_ :11 81 .-For makers of macbines for 
light winds. The effedive a rea of the vanes NOTE.-Copies of any of thes!' patents will lx> grinding leather. 
may ue varied eithH by automatic me('hlln ism furnished by Munn & Co. for ten cents each. w�;kq��ir.ir1! �;"��t���:-For parttes to do twi�ted wire 
01' by l' a nd-control1('d devlees .  'rhe v[mes !Ire "PleR�e stR�e t,he name of thp patentee, t!t,\e of Inq uiry '" o.  31"'3 • .  -�·or power wllollliles tor per. self-adjusting according to winds of the da- the lUventlOn. and date of this paper. forlltlnll sheet metal. 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

SepteDlber 9, 1 902, 
A N D E A C H B E A 1 0  N O T H A T  0 A T E. 
lSee note at end of Jist about copies of these patents.] 

Acid and making same, paramethyl·amido-phenylglyoxylic, F. Ach . . . . . . . . . . . . . . . .  708,511 Aerated waters 011 draft, apparatus for serv-ing, J. P. Jackson . . . . . . . . . . . . . . . . . .  _ 708,714 Air cooling and purifying ·apparatus, C. W. Vollmann . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . .  708,847 Alloy, antifriction metal, Pearse & levers . 708,580 Alumina from silica, separating, A. Kayser. 708,56J. Aluminium capable of being welded or sol-dered, rendering, C. P. Sorensen . •  0 . 0 .  708, 84fJ Amalgam trap, G. R. Tuttle . . . . . . . . . . . . .  708,599 Amusement or roundabout apparatus, Go W. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . Animal trap, So Hetherington 0 0  • •  0 • • • • • • •  Ash tray, P. Kulicke . . . . . . .  0 • •  0 0 0 • • • • • • • •  Automatic alarm, J. F. I...Iaird . . . . . . . . . .  0 • • •  Baby jumper, G .  J. Holton . . . . . . . . . . . . .  0 • •  Ball apparatus, captive, E .  H .  l\Hles . . . . . .  . Banjo vellums, drawing down device for, 

708,834 
708,63& 
708,650 
708,816 
708,641 
708,573 

W. J. Stent . . . . . . . . . . . . . . . . . . . . . . . . .  708,934 Barrel making machinery, J. Van Develde . .  708,746 Barrels, machine for making veneer, W. C. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,633 Basket forming and stapling machine, N. E. BrO'Yll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,955 Bait('r,)" platt'S, manufacturing secondary, G. H. Christian . . . . . . . . . . . . . .  708, 694, Bpam, structural metal, A. A. Strom . . . . .  . Bea�'illg, roller side, J. C. Wands . . . . . . . . .  . Belt stml or fastener, Linderman & Bin.z . .  Belt. tightener, W. E. Bee . . . . . . . . . . . . . .  . Bevel and square, A. C. Cullmann . . . . . .  0 • Billiard cushion, B. A. Stevens . . . . . . . . . 0 • •  Bin. See Grocer's bin. 

708,69» 
708,936 
708.601 
708,565 
708,856 
708.533 
708,744 

Bleachilig apparatus, C . C. Clark . . . . . • . . .  708,796 Blind, window, W. R. Briggs . . . . . . . . . . . . .  708, 618 Blotter or desk pad, G. W. Buskirk . . . . . .  _ . . 708,525 Blowing engine, ,,' . Kennedy . . . . . . . . . • • •  708, 716 Boat, submarine, J. P. Holland . . . . . . . • • • • •  708,55a Bolt machine, C. K. Lassiter . . . . . . . . . . . . .  708,891 Bone black kiln, ",.,. . '1\ Mohr . . . . . . . .  0 • • •  708,898 Rot'illg and drilling machine, B. E. Hervey. 708,881 Bottle, non-refillable, C. C. Guernsey . . . . . .  708,545 Bottle stopper, M. Pitts . . . . . . . . . . . . . . . . . . .  708,732 Bottle stopper, M. C . Wihwn . . . . . . . . . . . . . • 708,749 Bottl(�s 01' jars, metal cap for, C. A .  Calle-son . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  _ . .  _ .  708,528 Bowling alley, C. J. Olson . _ . . . . .  _ . .  _ . . . . .  708,779 Box, E. T. Noble . . . . . . . . . . . . . . . . . . . . . . . .  708, 578 Box covering machine, C. B. Baldwin . . . . · . •  708,515 Box fastenillg, E.  Fletcher . . . . . . . . . . . . . . . .  708,702 Bl'ak(' mechanism, D. S. Sebastian . . . . . . . . . .  708,837 Brake sbop, J. D. Gallagher . . . . . . . . . . .  _ .  _ 708,704 Brick pre-ss, J. J. Nieters . . . . . . . . . . . . • . . . .  708,778 Buggy, baby, R. B. Coffman . . . . . . . . . . . . . .  708,621 Buggy uoot attachment, A. W. Wilson . . . .  708, 686 Building block die, N. Merley . . . . . . . . . . . . .  708, 725 Building renovating apparatus, D. It" Saun . 708,922 Building8, construction of metallic frame, C. E. Hebberd . . . . . . . . . . . . . . . .  _ . . . . . . 708, 548 Button, lj'. E. Stanley . . . . . . . . . . . . . . .  0 • • • • •  708,673 Button, J. Hilder . . . . . . . . . . . . . . . . . . . . . . • . •  708, 7 1 1  Button polishing machine, J. Hormby . . . . . .  708,768 Calcium car bid, manufacturing, I .  L. Rob-erts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  _ 708,921 Calipers, micrometer, J. T. Slocomb . 0 "  0 ' ,  708,931 Calk cutting machine, F. E. Seagren . . . . . .  708,925 Camera, H. W. Locke . . . . . . . . . . . . . . . . . . . 708,721 Came-ra for producing and viewing images in natural colors, photographic, E. T. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  708,795 Can opener, C. T. Custer . . . . . . . . . . . . . . • . . •  708, 801 Cane unloading machine, W. C. Gregg . . . . • .  708, 634 Car coupling, T. F. Melanson . . . . . . . . . • . • .  708,571 Car coupling, C. A. Tower . . . . . . . . . . . . . • . • •  708,681 Cal' coupling, R. O. Yearwood • . • . . . • . . . . • 708,690 Car coupling, G. Westinghouse . . . . . . . . . . .  708,747 Car door, F. G. Susemihl . . . . . . • . . . . . . . . . .  708,843 Car door, flush, IC Osel . . . . . . . . . . . . . . . . . .  708,914 Car fender, E. C. Moulton . .  0 • • • • • •  0 • •  0 • • •  708,899 Car street indicator, street, J. F. Richard-son . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . .  708,832 Cars, device for connecting the electrical gear of electric, A. Siemens . . . . . . • . . •  708,927 Cars, emergency bL'ake for tramway, C. Real . . . . . . . . . . . . . . . . . . .  _ . .  . .  . .  . .  . . . . .  708,734 Cars, friction draft rigging for railway, J. J. Hennessey . . . . . . .  0 • • •  0 • • • •  0 • • • • •  Carburf'tE'r, Paul & Gundlack . . . . . . . . . . . . .  . Carpet stretcher, M. E. Shinn . . . . • . . . . . • .  Carpet sweeper, J. Barnes et al . • • • • • . . . .  Carpet, wood, Stille & Billings . . . . .  _ . . . . . .  Oarr;ring and transferring device, J. H. 

708,550 
708, 826 
708,974 
708,614 
708,842 

Sinnott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  708,595 Cash register and till, Macculloch & Dick-inson . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . •  708, 894 Caster, furniture, "-T. J. Martin . . . . . . . . . . . •  708,895 Casting apparatus, D. T. & S. W. Croxton, reissue . . . . . . . . . . . . . .  . . . . . . . . . .  . . • . • .  . 12,028 Catamental sack, M. M. Spaulding . . . . . . . .  708, 933 Catch, D. W. McClay . . . . . . . . . . . . . . . . . . . .  _ 708,903 C"ntrifugal separator, ;T. P. Hultgren . . . .  708,643 Chain, conveyor, Scott & Brecker . . . . . . . .  708,924 Chair, J. O'Connor . . . . . . . . . . . . . . . . . . . . . . . .  708, 911 Chair fan attachment, rocking, J. S. Mc-I(eever . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  " 708,905 Chart, adjustable, H. S. Chandler . . .  _ .  _ . . 708,754 ('huck, C. H. Reid . . . . . .  _ . .  _ . . . . . . . .  _ . . . .  708,735 Churn, Riggins & Gordan . . . . . . . . • . . . . . . .  708, 665 Cigars, machine for boxing little, G. M. Williams . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . .  708,789 Circuit breaker, E. ]\'1. Hewlett . . . .  0 • • • • • • •  708,710 Cleaning and polishing composition, I. Stern . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • • . .  Clock, self-winding, C . Hour . . . . . . . . . . . . .  . Clock striking mechanism, F. W. Inden . .  Clutch, P. A. Houghtaling, reissue . . . . . . . . .  . 

708,743 
708, 886 
708, 769 

12, 030 Coa tingo metals preparatory to being heated, 
II. Wachwitz . . . . . . . . . . . . . . . . . . . . . . . . .  708,788 Cock and safety valve, combined gage, 
A. C. Calder . . . . . . . . . . . . . . . . . . . .  _ . . .  . Cock, gage, V{. I. Staaf . . . . . . . . . . . . . . . . .  . Coin holder, S. Ray . . . . . . . . . . . . . . . . . . . . . • .  Coins, etc . ,  receptacle for, C .  B. Pike . • • •  Comb. See Currycomb. 

708,527 
708,785 
708,733 
708,731 

Commutator hrush holder, "T . . J. Richards. 708,664 Compo�Hioll of matter, Livingstone & Van-dpl'('ook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708,774 Condensing or ('ooling apparatus, C . C. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,712 Convpyor, elldlp88, J. 1\'1. Dodge . . . . • . . . . . . .  708,759 COIlveyor, horizontal, J. 1\1. Dodge . . . . . . . . . . 708, 698 Corkscrew, R. H.uunalls . . . . . . . . . . . . . . . . . .  708,667 Corspt, J. Lindauer . . . . . . . . . . . . . . . . . . . . . .  708,77a Don�et attachmpnt and stocking supporter, 
L. B. Ingham . . . . . . . . . . . . . . . . . . . . . . . .  708, 887 ('ot, folding, J. Davidoff . . . . . . . . . . . . . . . . .  708, 869 Cl'ah', banana, W. R. :\fontgomery . . . . . . . .  708, 654 CratE', knockdown shipping, .T. P. Lay . . . . .  708, 651 Cr('am separator, C. B. Phillips . . . . . . . . . . . .  708, 7};0 Crf'am F;{'parator, �I. A. Comstock . . . . . . . .  70S,S6H Cnrryeomh, Tepfer & HeItner . . . . . . . . . . . . . . 708,5H7 Dado ('utter, C. H. Archer . . . . . .  0 • • • • • • • • •  708,751 DamllP1', C. Lo('fHer . . . . . . . . . . . . . . . . . . . . . . 708,965 Damper operating apparatus, Grobet & Bernasconi . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70�, R07 Dplivf'ry mechanism, W. Scott . . . . .  0 • • • •  708,836 Dpll tal bridgPR, machine for forcibly cast-ing, 1\1. W. Hollingsworth . . . . . . . . . . . .  708,811 Dpnhtl goold nnneaIer, C. F. Lanrlerdale . . . .  708,772 Dia('pt:rl-iliamin and making samp, F. Ach . 708,512 Disintf"grator at.tachment, SamuE'lson & Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70S !l72 Ditching machine, T. Bearman . . . . . . . . . . . .  708;616 Door f'hpck and closer, X. Reichlin . . . . . . . .  708,586 Door holder or bolt, W. J. Chaffer . . . . . . . .  708,5:10 Door, swinging, H. Meyer . . . . . . . . . . . . . . . .  708,966 Drawer for furniture, etc. , C. Mayer . . . . . •  708,820 Dredge, R. R. OS8ood . . . . . .  , . . . . .  708,657, 7f1/l,658 Dredge bucket, A. W. Robinson . . . . . . . . . .  708,5!iT Dredges, excavators, etc. , boom for, A. W. . 
RobInson • . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  708,588 

(00nUmud on page 198) 
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Dredges, .team shovels, etc . ,  hoisting gear nStarU pFooo":':!"d Nozzle grip, W. G. Esch . . . . . . . . .  708,1137, 708,538 for dipper huckets for use upon, A. n _  Nozzles, safety attachment for hydraulic, 

W. Rohinson . . . . . . . . . . . . . . . . . . . . . . . . .  708,589 Sorew OuttiD& P. Bouery . . . . . . . . . . . . . . . . . . . . . . . . . . . 708, 693 
Dredging apparatus, G. G. Powell . • . • . • • . 708, 583 Lathes Nnt lock, E. S. Grise . . . . . . . . . . . . . . . . . . . . 708, 635 
Dredging scoop, H. G. Butler . . . . . . . . . . . . . . 708,753 Nut lock, C. H. Chittum . . . . . . . . . . . . . . . . .  708, 865 Dredging scows, hydraulic device for empty- 011 hurner, G. W. Arper . . . . . . . . . . . . . . . . .  708, 691 lng, O. Fruhling . . . . . . . . . . . . . . . . . . . . . .  708,541 Oil hurner, O. Tillman . . . . . . . . . . . . . . . . . . 708, 978 
Drier, A. T. Welch . . . . • . . • . • • .  708, 602 to 708, 604 Optical Instrument guard, P. S. Reid . . . . . .  708,831 
Drying apparatus, H. C. Baughman . . . . . .  708,516 Ordnance hreech mechanism, C .  Holmstrom. 708, 884 
DryIng or heating materials for the purpose Ordnance ramming apparatus, Dawson & 

of treating, A. T. Welch . . . . . . . . . . . . .  708,946 Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,870 
Drying vegetables, fruits, etc . ,  apP{J.ratuB Ore roasting and fume savIng apparatus, for, A .  Prawatke . . . . . . . . . . . . . . . . . . . . 708,781 combined, W. H. Motter . . . .  " . . .  " . .  
Drop, G. Miles . • . . . . . . . . . . • . . • • . . . . . . . . . .  708,726 Ore roasting apparatus, A.. M. Beam . . . . . .  . D�'e and making same, blue sulfur, A. F. Organ, W. E. & C. S. Haskell . . . . . . . . . . .  . Poirrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708, 662 Oven, baker's C. E. Glafke . . . . . . . . . . . . .  . Dyeing apparatus, silver, C. M. Hanson . . . .  708,808 Overshoe, Hamilton & Crawford . . . . . . . . . . .  . Dynamo and magneto electric machine, N .  Oxidizing apparatus, A. N.  Dubois . . . . . . .  . H. Edgerton . . . . . .  _ . . . . . . . . . .  708, 803, 708, 875 Package, E. H. Davis . . . . . . . . . . . . . . . . . . .  . �]gg .eparator, M. E. Abrahams . . . . . . • . • •  708,791 Packaging machine, W. H. Doble . . . . . . .  . gjector apparatus, Davidson & Drewett . . . .  708, 757 Packing mechanl.m, O. Tyeberg . •  708, 682, Electric motors, controlling, J. C. Henry, Pad. See Horseshoe pad. . 708, 960, 708,961 W'- (I th W- L th Pail attachment, milk, M. F. Potter . . . . .  . Electrician ' . tool, I. W. Heyslnger . _ . . . . . . . 708, 639 Ire 0 . Ire a . Paper cutting machine, H. W. Mather . . .  . J<Jlectrode separator, battery, A. W. Har- ;I ;I Paper roll mandrel, F. Schon . . . . . . . . . . . .  . 

708,977 
708,615 
708,765 
708, 975 
708, 547 
708, 874 
708, 696 
708,627 
708,781 

708,582 
708,722 
708,140 rison 708 708 Papers and letters, receptacle for, D. F. Elevator. ·S�� · G�':I;" '�I�:'-'a't��: " " " " " ' " 

• Electrl- ca.lly-Welded Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708, 61'1 glevator, L. W. Dexter . . . . . . . . . . . . . . . . . 708, 626 Parcel receiving and delivering device Elevator, M. A .  Clennam . . . . . . . . . . . . . . . . . 708,755 T. L. Brooks . . . . . . . . . . . . . . . . . . . . . . . . 708,859 Elevator, F. Pulwltt . • . . . . . . . . . . . . . . . . . . .  708, 830 Pasteurizing apparatus, B. F. Schirmer . •  708,738 Emergency brake, W.  W. Hopkins . . . . . . . .  708, 885 W- F b - Peat press, W. A. Milne . . . . . . . . . . . . . . . . . .  708,574 

�������j, ifile�e::l�ty: ' ii. ' E."H;,��t : : : : : : : : :  �g�:g�� Ire a. rlcs ����ifo���a��k�;'gF�.?::��eL. ' ii�i����th : : : :  �g�:m gxhibiting and vE'nding machine, D. 1\:1. _______________ Perforating, ring forming, and inserting ma-Winans . . . . . . . . . . . . . . . . . . . . . • . . . . • . . .  708, 687 chine, combined, T. Hawthorne . . . . . . . .  708, 636 gxhiblting device, A. C. Argles . . • • . . . • . .  708,853 and Perforated Metal of all Phonograpb, W. Pelsker . . . . . . . . . . . . . . . . . .  708,581 I<�xplosive engine, A. T. Bossett . . . . . • • . . . .  708,518 Kinds Photographic apparatus, panoramic, A. & L. 
;�!��etW.GE. Eco?!�Ca�m.��� . : : : : : : :  '708,623: �g�:��� Manufactured by Pho���i�b�C ���d' ����t�: 'd��i("e' 'f��' ����: 708, 775 

�;and aut�mati;;, f· Ef 10Ieman . . : . . . . .  W: 708, 62 2 , C L I NTON W I RE C LOTH C O M PANY ,  C L I �TO N , MASS . Pholo�'���;;lcOf 'prr';t�g S������h S : . ·S. ' · j�i.�: 70 8,675 pe DO':�S e� . . . .  �� .e.r� • . •  �� • .  �.c��.o.�����, . . . . � 708, 699 ! BosTON NEW YORK CHICAGO SAN FRA�CISC(' SOIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708, 770 li�eedlng devices, quick return for, W. J. j Photographic recording apparatus, automatic , Bussinger . . . . . . . . . . . . . . . . . . . . . .  " , , "  708, 863 THE M I E T Z  &. W E ISS KEROSENE A. d e  Kbotinsky . .  " . .  " "  . . .  " . " . "  70�, �13 !<'Pllce builder and hay derrick, W. W. C .  Sizes from Photographic shutter releasing or operating Hill . . . . .  " . . . .  " . . . . . . . . . . . . . . . . . . . . .  708,551 1 '0 60 H. P. and GAS ENGINE llt'chanism, A. H. Edwards . .  ' . .  " . . . . (o'prrous liquors, treating, A. S. Ramal;e . • . .  708, 585 burns K EROSENE cheaper 8!ld Photographs, etc . ,  producing ellamelpd p()l�' -�' irearm, automatic, J. M. Browning • • . . . . . .  708, 794 :i:;le�h��iafi:�hN'o el�:�;it?l��t chrome, H. Perrin . . . . . . . . . . . . . . . . . . . -';:ire escape, C. J. Haggstrom • • . • • • . . . . . .  708, 546 tery or flame used . Perfect regula- Pickling and swilling apparatus, J . It . 
f Ire escape, A. McCutcheon . . • . • . • • . • • . . . .  708,777 I tion. Belted or direct!).- .coupled to Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Fire escape, B. V. Murray . . • . • • • • • • . . . . .  708, 825 dynano for electric lightmg, charg- Pigment, A... S. Ramage . . . . . . . . . . . . . . . . . .  . ]" ire escape, .A. Sferlozza . • • • . • • . • • • . . • . .  708, 8:i8 mK storagp. batterit,s, pumping ana Pin fastening device, J. Zel1y . . . . . . . . . . .  . )1-'ire escape, H. Vieregg . . • . . • • • • • . • • • • • . .  708, 846 all power pur:rose8. Pipe perforating machine, E. R. Graham . .  

70�, 660 
708,584 
708 , 6 10 
708,763 Fireproof flOOring, C. F. Haglln • • . • • . . . . .  708,764 ] 28 138 t· M

S
T E1'Z, y Pipes, · rods, etc. , apparatus for cutting, P. �'Iash light apparatus, C. H. Nlcbols . . . . . .  708,909 ADOPTED BY EW ORK. Wlnn . . . . .  " "  . . . . . . . .  " . . . . .  ' " ' ' ' ' ' '  708, 790 �;Iushlng device, closet, J. 11<1- Justen • . . • . .  708, 890 U. S. GOVERNMEN T. Planter and fertilizer distributer, COl'll , J. � olding box, A. Vaught . • • • • • • . • • . • • . . • • . .  708,943 Hlghel!'t Award. direct coupled W. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  . }i'olding rod, J. P. Johnson • • . . • • . • • . . . . . . .  708,976 . Generator Set, ParIS Exposition , 1 900. Planter, corn, E. M. Heylman . . . . . . . . . . .  . �'l'iction power, A. R. Moore . • . . . • • . • . • . . . .  708, 655 ' Gold Medal. Pan-American Ex- Plaster, wall, N. J. Ruggles . . . . . . . . . . . . .  . j1'nrnace air feeding apparatus, H. Abbott . .  708 , 851 

, 
position, 190] . Gold Medal. Charleston , S. C. ,  Exposition , 1902. Plate treating and tinning apparatus, J. 

�;::��:�� �ororhe!tln�' a::dn.o�elti�g· ir��; ·;t�.: 708,719 i O ::H. E S T  Plat:'; �:�!�IP:U�;d: 'F: ' C'-e;;';' : : : : : : : : : : : : :  H. L. Gantt . . . . . . . . . . . . . . . . . . . . . . . . .  708, 705 3 5 7 H P M OTORS JiiiIiij Plug, emergency safety, F. Ko.tlan . . . . . . .  . �'use safety device, .hell, W. Ruegg . . . . . . . .  708, 833 " • • • PneumaticallY operated lubricator, H. Uambrel, W. A. H. Zander . . . . . . . . . . . . . . . . 708, 608 Spark i n g  P u g s  and Coi ls .  Scbmldt . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  . Hame apparatus, D. Smith . . . . . . . . . • . • • . •  708,839 ()IlEST MFG. ()O., Pole, carriage, J. Seng . . . . . . . . . . . . . . . . . .  . Game indicator, ball, E. ):lanley . . . . . . . . . . . •  708,569 Cambridge, Mass. Polishing machine, J. W. Brown, Jr . . . . .  . Uarment fastening, C. E. De Lancey • • . . . . •  708, 534 --------''-'------------_--_ Printing machine, F. J. Martin . . . . . . . . . . .  . Garment supporter, H. C. Hlne . . . . . . . . . . . . 708,963 COO D I N CO M E S M � D E Printing pres. sheet delivery, G. P. Fe"ner. 

708,614 
708,979 
708, 591 

708, 970 
708,867 
708,562 

Gas and steam engine, combined, W. by selling our celebrated goods. Pulp vessels, apparatus for manufacturing Heckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708, 637 closed, F. B. Howard . . . . . . . . . . . . . . . .  708, 642 Gas burner, incandescent, J. Buch'anan, 26" to 30" C o m m issi o n .  Pulverizer, A. C. & A. W. Hilsinger . . . . . .  708, 640 
708, 860, 708,861 BEST AND MOST 3 3  Pump, air, E .  Walther . . . . . . . . . . . . . . . . . .  708, 944 Has generating apparatus, acetylene, E. R. ECONOMH1AL. C .  Pump equalizing device, .team, P. F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708,956 Oddle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708, 9 1 2  Gas governor, D. E. Hodgens • • • • . • •  _ . . • • . .  708, 883 I-It> trade-mark red bailS Pump, oil well, S . W. Meals . . . . . . . . . . . . . .  708, 897 Gate, dOtt & Prebyl . • . . . . . . . • . . • • . . . . . . .  708,915 g��� ��!:,e.ooJ:canan'Asc�5c. Puttying tool, Henneberry & Gleeson . . . . . .  708, 709 Gear, riving, J. Nutry . . . . . . . . . . . . . . . . . . .  708, 579 Quoit, C. T. Bradshaw . . . . . . . . . . . . . . . . . . .  708, 51 9 Gla •• rinsing device, H. G. Sweeney . . . . . .  708,844 The G reat American Tea Co. Racking off beer, apparatus for, H. Hlassware, plant for the manufacture of, 31 & 33 Vesey St., New York. Torchiani . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

HOllcl�, ��t�ui�" ' : : : : : : : : : : : : : : : : : : : :  ���:m P. O. Box 289. �:lt {��,;w:: F�o��t�';'�g;��;' : : : : : : : : : : : :  
708, 942 
708,531 
708,901 Hrab and scraper, combined, W. A .  H. 8 IE :  0118 Railway, electric, Murray & Van Vleck, Zander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708, 609 I 1 B 708, 656, 708, 969 Grain elevator, McCammon & Lee . . . . . . . . . .  708, 576 Railway rail joint, Wessel & Jacob . . . . . . .  708, 605 Grain or hay deliverer, H. C. Erbe . . . . . . . .  708, 804 

. Railway swit(!h operating mechanism, E. Gras. cutting shears, J. B. Rhodes . . . . . . . . .  708, 737 Crapper, Jr. . . . . . . . . . . . . . . . . . . . . . . . . .  708, 800 Gra�uso:ey g��I� .  ��.t���� . .  ����i.n.�, . .  �' . .  �: 708, 556 I ��ll::� i::�kEjo:t. B.;ncc. M�Lin·.'.���'��:: �g�:�� Urocer' . bin, Miller & England . . . . . . . . . . . .  708, 822 ' for fiattenlng wire for all purpose. Rake, L. Terry . . . . . . . . . . . . . . . . . . . . . . . : . . .  708, 939 Hun cartridge extractor, Dawson & Buck- IIlr Sma. Jrrr Oatalogue. Reel. See Wire reel. ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,871 Register and alarm, L. E. Fugate . . . . . . .  '. 708, 632 Unn, submarine or other, J. P. Holland . . . .  708, 552 B LA KE & J O H N SO N ,  Relay, vibratory current, J .  M. �'ell . . . . . . . . 708, 539 Hair pin, N. Harrison . . . . . . . . . . . . . . . . . . . .  708, 959 Rendering apparatus, C. 'l'urner . . . • . . . . . . . .  708, 845 

INDUSTRIAL RAIL WAYS 

Sugar Cane Car. 

Fo, 
Contractors, 
Plantations, 
Factories, 
Etc. ,  
Planned, 
Built 
and 
Equipped. 

RAILS, SWIT()IIES, TURNTABLES, 
WIIEELS, AXLES, ET(). 

CARS of ev",y d"",iptioD ALW AYS I N  STO ()K.. 
AIlTIIUR KOPPEL, J)ept. P, 

66.68 Broad Street, New York. 
Write for Catalogue No. 30. 

Search Lights, Electric Gas Lighters, Automobile Lighters. P u . h  t h e  " plate " or lev­er, It lights. For all u.e. where candles. 
;::'((( NEW STANDARD 1 1 1 , 1  

�,!"�E:rg��:, ar� Electric Searchlight. 
by mail or expre •• prepaid. Extra batterle., 35 cents. 

Monelm".:'k«:'�'J.��I�ri:l.'!p:;',:;re�t1;:nt�s'Ii�D1'e1'. 
WM. ROCHE, Inventor and Sole Mfr .. 

42 Vesey Street, New York, N. Y. 

ARTESIAN 
Walls, Oil and Gas Wells dl'illed 
by ""ntract to any depth frllmliO 
to 3000 feet. We also mBnufac-
��;e���u�:rlh :.ri�ry�.!.��� same. Portab le Horse Power itP:"h�';,�i�� fotet::' 12�il��f. Write u. stating exactly what is required and .end for illus­trated catalogue. Addre.s J!!IlJ��lC�!�!'l�1!:�I�G AND SUPPLY Co. 

Yomt. U. S. A. 

��:�ci'nd':;��e�i��t:�e��y��':'.Qlrll�:�t'��j:eJ�':;:�c�:f..� catalogue. etc., free. 
QUEEN &. CO. ,  1 0 1 0  Chestnut St .. Philadelphia, Pa. 

GERE GASOLINE ENGINES ......,F'F""'F""I[]]l'if'fI " MOLEST BOAT EN6INE6 MADE :1 C A S I N A· ·OPEN B OATS ? @tN&INr; CA6TINCii&. BOAT "RAM!I 
.::::!'! __ Gto:H.GfRf YA'"IAUNCH Wb, N E W  CAT ,..OR 4 ,sTAMPS GRAND RAPIDS.MICNJGAN. 

Economical 
Harness attachment, J. T. Snrbaugh . . . . . .  708, 676 P. O. Box 7 , WA T E RB U R Y ,  C O N N .  RoastPl', J .  A .  Ogden . . . . . . . . . . . . . . . . . . . . . 708, 128 Harness checking device, H. D. McKinney . .  708,906 Rotary engine, M. M. Lockerby . . . . . . . . . .  708, 566 "m',""!!,D", " !'.'" Harve.ter, R. W. Hussey . . . . . . . . . . . . . . . .  708, 557 B. F . B A R N  E S------ Rotary engine, G. Spelce . . . . . . . . . . . . . . .  708, 742 ' ", Harvester bundle carriE'r, automatic, W. Rotary engine, Studer & Rupp . . . . . . . . . .  708,937 Martens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,776 E L E V E N - I N C H  S C R E W  Rotary ('nglne or motor, Fortunesco & Harvester, fiax, D. L. Wellman . . . . . . . . . .  708, 848 C U TT I N C  LAT H E  Georges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,879 Hat, A. L. Dellon . . . . . . . . . . . . . . . . . . . . . . . .  708, 872 Rotary steam engine, I. W. Wepplo . . . . . •  708, 684 Hat attachment, A. Alson . . . . . . . . . . . . . . .  7

7
0

0
8

8
'
,
9

6!
�
)
3
6 I For foot or power as Roundabout, N. F. Felton . . . . . . . . . . . . . . . . . .  708, 540 Hat hook, J. Rodriguez . . . • . . . . . . . . . . . . . . .  wanted. Has power Roundabout, M. J. Doner . . . . . . . . . . . . . . . . 708, 873 Hay derrick or stacker, W. G. Danielspn . .  708 , 625 cr088 feed and com- Rubber coated materials, preparing and Hay rack, J. Siemsen . . . . . • • . . . . . . . . . . . . . .  708,928 pound rest. A. strictly treating, J. Minder . . . . . . . . . . . . . . . . . . . 708,823 Hinge, A. H. Hesterhagen . • . . . . . . . . . . . . . .  708,767 thoigohl. grSk"dues' fomr pOrd,.enrnt_ Saddle, harness track, L. B. Allen . . . . . . . . .  708,514 

Hinge, spring, E. Matbls . . . . . . . . . . . . . . . .  708, 896 As: Sand blast machine, F. J. Heldeger . . . . . . . .  708,880 Hoisting apparatus, C. W. Hunt . • . . . . . . . . . .  708,713 ed matter_ Sander, Simmons & Moore . • . . . . . . . . . . . . .  708, 929 Hook and eye, N. D. Garis . . . . . . . . . . . . . . . .  708,542 B . F. BAR N E S  Sash adjuster and lock, F. W. G. Boet-
���::.,OV;��h��r �re�t'i��ei��� . j,�ii" .�.;: . it: 708, 668 

C O M PANY , sas�cf:,��, 'E: ' p: . A'r;';�t�o'';g . : : : : : : : : : : : : : : :  �g�:m B. Musgrave . . . . . . . . . . .. . . . . . . . . . . . . .  708, 902 Rockfo rd , I I I .  Sash lock, J. T. Petblck . . . . . . . . . . . . . . . . . .  708,919 Hor.eshoe pad, Wood & MacPherson . . . . . . .  '108, 607 Sawmill carriage steam feed, E. E. Thamos 708, 598 Hot all' furnace, J. F. Krautel' . . . . . . . . . . . . .  708, 563 1 " 
0 LOS 

Sawmill steam .et workS, D. C . Prescott . .  708, 829 Inclined elevator, J. W. Reno . . . . . . . . . . . . . .  708, 663 Saw set, A. M. Glles . . . . . . . . . . . . . . . .  , . . . .  708,762 Indicator. See Car strept indicator. Saw wheel, band, T. S. Wilkin . . . . . . . . . . .  708, 850 Insect destroying machine, Dypr & Wil- Scale, A. De Vilbiss, Jr. , reissue . . . . . . . . . . .  1 2, 029 

Inse��t��peii�,;t: ·i, · CJ. · K��si�� ' : : : : : :  : : : : :  : :  m:� OASOLINE . ; �:�::.n�r °fol�r,s's::�t' '::�:::7ti�' J: �;'t�:'��� �g�:�g� [ron and steel, manufacture of, F. J.  Tone. 708, 941 ENOINl:S Sewing machine feeder, C. Forster . . . . . . . .  708,631 .Jack, E. Woodlngs . . . . . .  ' . . . . . . . . . . . . . . . .  708, 948 are remarkable tor Sewing machine, lock stitch, K. S. Klogel . 708,771 Jar cover and fastening therefor, J.  Karr- SIMPLICITY Sewing mt: chine ovprseamiug attachmeJlt, mann . • . . . . . . . .  , . . . .  , , . . .  , , . .  , . . . . . . .  708, 648 and ECONOMY J. C. Moore . . . .  , . . . . . . . .  , . . . . . . . . . . . . .  708, 824 .T,unction box, W. F. Bo�sert . . . . . . . . . . . . . .  708, 692 Write to'¥' Prices. Sewing machine presser foot lifting mech-Kiln burning apparatus, G .  F. Gray et al . .  708, 707 O l d s  M t W k I anlsm, C. 'l'heobald . .  , . . . . . . . . . . . . . . . .  ',08,940 Kiln or furnace grate, J. W. Taylor . . . . . .  708, 938 1328 fe�r
A 

or S,  Shade carriPl', adjustable winrlow, A .  W. I�n!fe and for�, G. Garda . . . . . . , . .  , . . . . . .  708,806 DD�et�r�o�ii:,=::�-�'M�e�ic�h:. ___ �======-�==_ Ellis . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  708, 629 I�mtting machme, H. Stoll . . . . . . . . . . . . . . .  708,786 _ Shade roller, O. M. Edwu"ds . . . . . . . . ' . . . . .  708,701 Label for bottles, �tc. , O. C .  Painter . . . . .  708,916 , . Shade roller roller bearing snpport, J. Ladder, C. E. See . . . . . . . . . . . . . . . . . . . . . . . .  708, 670 GAS EN NE Renner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,736 J�p.mp, F. A. Cortis . . . . . . . . . . . . . . . . . . • . . . .  708, 957 Shafts, device for hitching hOl'ses to, C .  Lamp, incandescent electriC, A. W. W. B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  708, 560 Miller . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  708, 653 

I G NIT E R S 
Sharpener, harrow disk, A. E. Durner , . . .  708, 802 Lamp shade holder, incandescent electric, Shears, A. E. Wales . . . . . . . . . . . . . . . . . . . . . .  708, 683 R. W. Schmelz . . . . . . . . . . . . . . . . . . . . . .  708,739 Sheet delivering apparatus, A. Cowan . . . . . .  70S,958 Lamps, mantle for incandescent gas, O. Sh�et delivel'Y mechanism, W. Scott . " . . . .  70 8, 741 Kaufmann • • . . . . • . . • . . . . . . . . . . . . . . . . . .  708 , 81 2  for Marine, Stationary and Sheet metal pipe elbows, manufacturing, Latcb, O. H. Burden • • . . . . . . . . . . . . . . . . . . . .  708,862 Automobile e�ines. Will E. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . 708, 932 Lp�rs, adjustable sheave arm for, J. Good- save their cost many times Shovel. See Steam shovel. man . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  708, 543 over in one year. Shutter, curtain, O. NatheI' . . . . . . . . . . . . .  . 

i;f��yp:��ilig!�l�e CfO�' f��!i�"g '����';t� ' �n: 708, 685 
The �::ffsf�r&cir���s,co .. ���i�r: ����'i.�eI+, �ch�it:';�m : : : : : : : : : : : :  J .  Pinel . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  708, 661 233 E. Clifton Ave.,  Cincinnati, O Signaling machinp, H. L. McGowan . . . . . . .  . Liquid fnel burner, C. G. Lundholm . . . . . . . .  708,893 Sliding bolt, C ,  Eo Long . . . . .  , . . . . . . . . . . .  . Liquids by means of steam or compressed : Smoke consumer, J. W. Johuson . . . . . . . . .  . 

Liquids, machine or tlPparatus for raising Soap, reservoir for dispensing liquid, E. 

708, 727 
708 , 6 1 9  
708, 923 
708, 90� 
708,892 
708, 644 
708, 877 all', apparatus for raising, A. Scholl . .  708, 669 1' Soap holder, J. P. Eustis . . . . . . . . . . . . . . . .  . 

or lowering the temperature of, F. H. Lop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708, 652 

Loa:'I��rain'ii-Ig' ' �pp��at��" f��' '��hidl��; ' =w: 708, 703 \ sOdape�I;��:� . .  �i.s�.e�.s.i�� . .  :��l�.t.a.i�l � . .  �' . .  .,I�: 708, 659 

St. Clair St., Dayton, Ohio, U. S. A .  
b y  Chas .K. MIller, 97 Reade Street, N. Y . ;  

; Chic� Office, 1 9-21 L a  Salle  Street. L. Dyke. Lmmar Building. 

THE M I D G ET D Y NAMO O R  M OTOR Weight � pounds. Will Iij{ht our 6 c. p. lamp, ring bells, ex­plode powder. Output 10 watt •. As a motor will develop 1-82 h.  p. Wound for volt�es 4 or 6 as de­sired. Otb er voltages up to 110 to order. r.-r Send 2-cent stamp 
/Of' ill_ted. catalogue. 

E L B R I D G E  E L E C T R I CAL 
MAN U FACT U R I N G  CO M PANY, 

E l br idge,  N .  Y • •  U .  S .  A.  

!�:J::::l� �� �:���el.oM:ii!��� 
burnstts own gas. Brigbter than elec. 

d U ST 

t:;!�::. a::w.!��
e
N:�'!ec.�:�P:: J�:: 

Over 100 styles. Lighted instantly with 
a. match. Every lamp warranted. 

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

8 7  E. 51h SI • •  Ganlon , Ohio. 

P U B L I S H E D 

Practical Poin ters 
For Paten tees 

Contalnlng Valuable Information and AdVice on 
THE SALE OF PATENTS. M. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708,526 Sold('ring machine, can, B. Coll . . . . . . . . . . .  708, 798 

t���:,gl:"':,�k'E�a��Y'B!iIO�' .��::� . : : : : : : : :  �g�:��� ����3 ::�����u�!r,CeN�lct�, A�' I .NWie'ii�� :  : : : �g�:��� ��s��':.��e��7,:] r�v�t;,�o�:r� N:��g�� ¥:e"J°ln�'!,�l,;:� Loom shuttle, A. Schaub . . . . . . . . . • • . . . .  708, 592 Spinning and doubling machine flier, T. By F. A. CRESEE, M. E. Loom sbuttles, apparatus for operating Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,945 1 44 Pages. Cloth. Price, $1.00. guided, A. Barbier . . . . . . . . . . . . • • . . . • .  708, 752 Stamp, time, C. �'. Johnson . . . . . . . . . . . . . . .  708, 889 Loom warp stop motion, C. H. Draper . . . . . .  708,536 Steam boller, vertical, W. Penman . . . . . . . .  708, 729 THIS Is the most practical, up-to-dRte book plib-Looms, connector for sweep sticks and Steam connection, revolving, F. Murga- lished in the interest of Patentees, settlng fo:r.th 
I,oo.E!�k'ifIIT��Ck�a��ie�· r�ce�:;r�f: f�� "��ft 708, 745 

G U NS M I1!f�� . TOO L  St troyd t "  "I" S" D "  i . . . . . . . " . . . . . . . . . 708, 900 }�n���::i'i,��or� t'::E��T£d �le�he mto.trc��sr-
replenishing, J. L. Burton . . . . . . . . . . . .  708,524 . St::� :�v�t pte. , ' A. a�� it�bi���� : : : : : : : :  �g�:�g� written expressly for Pafp.nte�; �� inp�8.ctica� Looms, shuttle guide for weft replenl.h'ng, MA KERS , EXPER I · Stel1cll frame, S. Elliott . . . . . . . . . . . . . . . . . .  708, 628 some of ]ih"ee�tg�i :�c��:.�n�v'!���r��� ���e.r:.��ce of 

�[all\a!' c�\���� ti: . i;. · si�gi;' : : : : : : : : : : : :  �g�:��� :��k A L
E
�

C 
R EPAI R ����e,fi':1.���d f;:O;;;:kl�a:r��in.!;t, MJ�'l:.n C�I: 708,907 han�li����t':,���tlI,ir1.�nfgrg'ation andd �dvlce ab�ut 

�Iall chute, A. C. Badger . . . . . . . . . . . . . . .  708, 950 , . trln . . . . .  " . "  . .. . . . .  " " "  . . . . .  , ,  . .  " 708, 532 ventor who ';'ould achl�ve �ucc:.r��tT:�ng'';n�I�;: a�d lIeasul'ing instrument, Brown & Kerr . . . . . .  708, 520 From9-in. to 13- in. swing. Strainer, coffee pot, E. J. Gnenzer . . . . . . . .  708,544 win save the cost of many expensive experiments as 
�[I"lting furnadce'GE·wH. sSchwartz . . . . . . . . . .  708, 782 it��g�e�o, r�fg�pe8� Suspenders or other garment supporter, H. well a. much valuable time In realizing from your In-
� erry-go-roun , r .  • chofield . . . . . • . . . . . .  708,835 S C. Hine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708, 882 / vention", . It contatns no advertisements of any descrip-�le"sage box, A. F. Shriver . . . . . . . . . . . . . . 708, 594 or s�"'i;:l Ja":;'��. Switch operating device, F. E. Quest . . . . . . .  708,971 tl on and I. publi shed In the intere.t. of the Patentee lletals from their ores, apparatus for sepa- ii����!���I�. Talking m.:whine horn, E. A. Heyl . . . . . . . . 708 810 alone, and its only object Is to J!'ive him sucb practical rating, W. A. R. Loose . . . . . • . . • . _ . . . . 708,567 W .  F. & J N O . BAR N ES CO. Tay holder, reverSing, H. Wbal'toll . . . . . . .  708' 748 Information and advice as will enable him to intelligent-}{ptals, melting and treating, E. H .  1999 Ru�t

s���R:!!!��D' ILL. Tea<>hing apparatus, mUsk, H. Woodson . •  708 ;688 :rroir�gl:. his patent successfully, economically and 
Schwartz . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  708,783 T('achlng primary arithmetic, apparatus for, Itj(ives a va.t amount of valuable lnformation alo� Mold opening and clo.lng device, W. F. A. F. Lorenzen . . . . . . . . . . . . . . . . .  ' . . . .  , 708, 568 this lme that can only be acgulred hy long. expensive Koeppen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708,814 TelePshmo,!'t"h m&ouwthopoll

e
S,Ceey a.n.t.ls. p. p. t.I.C . .  a.

t.t.a.C.h.m . .  e.n.t.' epsXPeenMte. 
nee in realiZing from the monopoly afforded by a Mop and wringer, comhlned, F. Bracey . . . . . 708, 857 , _ , 708,671 " , Motor controller operating mechanl.m, Mer- T�lescopp, prismatiC .Ightlng, A. Konig . . . .  708, 720 rrSend Jor Descl"f4>ti'IJe CVrcular. rick & Forrer . . . . . . . . . . . . . . • • . . . . . . . •  708,724 Thprmophore, F. Helllgpr . . . . . . . . . . .  .- . . . .  708, 549 

M�Rt�x�::���, F�:lg.. &Sp��;s�� : : : : : : : : : : : :  �g�:��t Thill coupling, A. H. Worre.t . . . . . . . . . . .  708, 689 M U N N  &. C O . ,.  
Net, landing, T .  S. Comn . . . . . . . . . . . . . . . 708,79'1' (C('71tmued 071 'Page 194) Publishers, 36 1 Broadway, New York. 
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16 H. P. motor, weight 220 lbs. 
KOHLER &, DE GRESS. Long bland City, N. Y. 

CRAS. SHAIN, Selling Agent, New York. � POTTER'S " SPR I N G " BRAKE BLOCKS. 
Adapts the whole lengtb of sboe to wbeel 

'"_ . under all circumsta.nces. Does- not squeak. 
rattle. jump. or freeze up. Will bold rubber 

-- . wear shoes without bolt'" or screws. Special 

�';,'i1'!,"r� ����M��,�'tPg3;;�!r:t y�[{J�l.'? 
For H eavy Conti n uous Work 
every machine shop wtll commend our 

r.::�!c�i"n�.h
re

&,!��ga�en!e���i 
over mach ine, equalizing the weight. 
!T�f��n :i�e gg��:::e

O�o��d�d ��: 
require no extra spa.ce, and arp- pro­
tected from dust or accident. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut wit.hout stop­pln� machIne. pr Send fm- Catalog"e. 

THE MERRELL MFG. CO. 
301 Curti�8 Street, TOLEDO, 

Rush's ROYAL 
Acetylene GAS G E N ERATOR 

Jl
o
:'e.i'TS::·��8).f:hut�d�e�, 

Rusb's Royal dl •• olvln� pro­
cess is' strictly our own, pro­
duces coolness of genera­
tion. greater brUliHncy. B'nd 
no cl01llil'ing of burners. Our 
Mantle BUl'Jler I. tbe brlgbt-
'X'���f'e�';,ve{.g�o:��:1s 

w
�� 

Tbloxantbln lilid mliklug . surne, �' . . .  Ach ; . .  70/l,511l 
Ticket· fastener, string, S. Dancyger . , . . . . . . . 708, ;56 
Tie. See Railway tie. Wir.e. tie. . . 
Tiles, making . decorative, E . . E. Tabouret . .  708,680 
T ire and manufacturing . same, J. W. B1od· 

gett . '.' . . .  '.' . . . . . . . . . . . . . . . . . . . . . . . . .  ' .  708,954 
Tire aud manufacturing same, pneumatic, 

J. W . .  Blodgett . . . . . . . . . . . . . . .  7.)8;952, 708,953 
Tire for vehicle wheels, ,resilient, W. E. 

Carmont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,864 
Tire tightenel', H .  P. Dickinson . . . . . . . . . .  708,535 
Tires, machine for smoothing rubber vehicle, 

Miller & Clough . . . . . . . . . . . . . . . . . . . . . .  708,967 
Tobacco pipe, N. Allison . . . . . . . . . . . . . . . . . .  708,852 
Tool holder for planers, etc . ,  duplex, .J. 

: H. Wlcksteed . . . . . . . . . . . . . . . . . . . . . . .  . 
Top, spln,ning, E. Hazlehurst . . . . . . . . . . .  . 
Toy raU"n_lY track joint, H. C. Ives . . . . .  . 
Trolley polE', C. D. Jenney . . . . . . . . . . . . . . .  . 
Truck, car, J. '  C. Barber . . . . . . . . . . . . . . . . .  . 
Trnck, vehicle swivel, F.  Burger . . . . . . . . .  . 
TUl'biue, steam, C.  A. Parsons . . . . . . . . . . .  . 
Turbine, steam, A. Krauk . . . . . . . . . . . . . . . .  . 
Type containing channel, .Johnson & Low . 
Type stick, compOSitor' s, L. K. Johnson . .  . 
TypewriteI' copy holdeI', E. A. Holrltz . . .  . 
Typewriter line spaCing mechanism, F. X .  

708, 947 
708,766 
708,888 
708,559 
708,855 
708,523 
708, 780 
708, 815 
708, 645 
708, 646 
708,554 

Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,600 
Typewriting machine, W. J. Barron . . . . . . . 708,792 
Typewriting machme, S.  L. W. Merlin . . . .  708,821 
Valve, steam engine, W. Wright . . . . . . . . . . 708,750 
Valve, water cooled reversing, L. L. Knox . 708,718 
Vapor burne,', C .  S. & O. E. Shattuc . . . . . . 708,926 
Vaporizer for cold vapors, etc .• E. Josse . . 708, 6·n 
Varnishes, manufacture of, Strange & Gra-

bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708,935 
Vehicle. electriC, J.. C .  Henry . . . . . . . . . . . . 708, 962 
Vehicle lighting and heRting device, 

SchweIDle & Case . . . . . . . . . . . . . . . . . . . .  708, 593 
Vehicle, motor, H. F. Borbelu . . . . . . . . . . . 708, 793 
Vehicle, motor, E. A. WI'igh t .  . . . . . . . . . . . .  708,949 
Vehicle motor mechanism, rono , Perks & 

Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708. 827 
Velocipede or the like, W. H. Hayes . . . . . .  708, 809 
Ventilating, T. E. F. Wixted . . . . . . . . . . . . . 708. 606 
Viscose, manufacture ot, A. Fielding . . . . . . 708,760 
Viscose on textiles. etc . ,  fixing, A. �'Ielding 708,761 
Wagon brake, P. I .. cwis . . . . . . . . . . . . . . . . . . . . 708, 564 
Wagon standard, G.  Mock . . . . . . . . . . . . . . . .  708,968 
Wagons. etc . ,  lifting device for coal, G .  

R. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708,819 
Wasblng device. dianeI', J. W. Reed . . . . . .  708. 920 
Washing machine. F. G. Hyatt . . . . . . . . . . .  708.558 
WateI' purifying apparatus, C .  L. Kennlcott 708. 717 
Wa ter tI'ap. �'. C.ment? • .  rr . . . . . . . . . . . . . . . 708. 52!! 
Water wheel, G. W. Johnston . . . . • . . . . . . . .  708,715 
Weighing machine. E. H .  Cook . . . . . . . . . • .  708, 799 
Wheel : See Saw whpC'1 . 
Wheel treating ftask, .J. P. S. Lawrence . . 708,817 
Windlass, F .  S.  Manton . . . . . . . . . . . . . . . . . . . .  708,818 
Windmill l'egnln tor. automatic, E. A. Brom-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708,620 
"Tindow cleaning apparatus, H. Baird . . . . .  708. 854 
Wire fabric machine. T. Sutherland . . . . . . .  708, 67!l 
Wire reel. harbed, Z. D. Smltb . . . . . . . . . . . .  708,596 
Wire stretcher. A .  J. Goldsby . . . . . . . . . . . . 708.706 
Wire tie, D. W. AylwOI'th . . . . . . . . . . . . . . . .  708,612 
Wlreworklng tool, D.  M. Bailey . . . . . . . . . . . . 708, 613 
Woven fabrIc, T.  Fanta . . . . . . . . . . . . . . . . . .  708,630 

DESIGNS. fecHy automatic. Permd�ed by tbe National Board of 
j' i re Underwriters . Andiron, T. M. Dudgeon . . . . . . . . . .  36,046 to 36, 049 

For prices anct full Infor- Badge, J. 1.'. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  36,042 lllstion send to . Button hooks, etc. , handle fo)', S. A. Kellel" . 36, 043 J. K. RUS H, 19 Bristol I Fireplace front,  T. M. Dud�eon . . 36.058 to 36,073 St . .  CANAN I >AIGUA. N. Y.  t'lrpPI

.

ace lining, T. M. Dudgeon . . . .  36. 055 to 36, 057 
Grate. basket, T.  M. Dudgeon . . . . . 36.051 to 36, 054 

Cb� CV"�1I1r·t�r E"�bang� Grate.  portable basket, T. M. Dudgeon . . . . . . 36. 050 '" . t"'"W I '" A\, '" Shield, S. A. Keller . . . . . . . . . . . . . . . .  36,044, 36,045 

I � Barclay St .. NEW Y O R K  

1 24 l a  Sal le S t  . •  C H I CA G O  

38 Bromfield St . ,' B O S T O N  

8 1 7  Wyandotte St . ,  
KANSAS C I T Y .  MO.  

209 North 91h St. .  
ST. l O U I S ,  MO.  

5 3 6  California St . ,  
SAN FRANCISCO.  CAL. 

We will save you from 10 
to � on Typewriters of all makes. Send fm- Catalo{}ue 
DRY BATTERIES.-A PAPER BY L. K. 
Bobm, treating of open cirCUit batteries, historical dry 
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dry ce lls . With three illustrations. Contained in �CI­
>!NTIFIC AMERICAN SUPPU'''ENT, No I 0 0 1 .  PrIce 
10 ceuts. '1'0 be had at this office and from all news· 
dealer'!!_ 

even to the uttermost parts of 
the earth, are followed by the 

Re m ing t o n . 
In every clime l.Uld every nation 
it is ' the Standard Typewriter 

Wyckoff, Seamans & &enedlct 
(Remington Typewriter Company) 

327 Bro .. dway _ N ew YorK 

Dixon's Pure · flake 6r apbite 

T RADE MARKS. 

Arsenic compoulld8, Veretlltgt� Cbemische 
WN'ke Aktienge ... IJRcbaft . . . . . . . . . . . . . 18,879 

Boots and s4oes, I.-ather, Guthmllun, Cal'p�n-
t�r & '!'ellln!, . . . . . . . . . . . . . . . . . . . . . . . . . 38.876 

Cleaning and polishing - compounds, certain 
named, Bl'U1l9Wlcke-Balkc-Collender .co . .  38, 887 

])umpf'l·s. dl'aft regulators, and smoke })rc­
,venting apparatns, ventilating, Aeolipyle 
Co. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  38, 895 

F'tre kindler, composition, E. C. Sachse . . . .  38, 893 
Gag-e glassps, J. E. Lonergan . . . . . . . . . . . . . . 38, 873 
Hats. J. T. Ascb & Sons . . . . . . . . . . . . . . . . . .  38,875 
HOEpital and sick room appllances, ·certain 

named. Meinecke & Co . . . . . . . . . . . . . . . . . .  38, 878 
Lampblack, dry, L. Martin C-o . . . . . . . . . . . . .  38, 888 
Laundry cream, L. Lochman, Jr . . . . . . . . . . . 38, 886 
Leather goods, trimmings and hardware, cer-

tain named. G.  Suarez & Co . . . . . . . . . . .  38. 877 
Len ses, optical. T. Mundorfl' . . . . . . . . . . . . . . . . 38, 874 
Medical tonic, A. J. Hili . . . . . • . . . . • . . . . . .  38. 882 
Paint, cement, G. & T. Earlf' . . . . . . . , . . . . .  38, 889 
Paint, paint 011 and varnish, C. P. Good· 

year, Sr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  R8, 891 
Paints, mixed, Hollywood Paint Co . . . . . . . .  38, 890 
Peanut_, A . . Qblcl . . . . . . . . . . . . . . . . . . . . . . . . :18. 88.1 
Pens, stylographic and fountain, J. Ullrich 

& 00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38, 872 
Rpmf'dt(>s in capsule, tablet. or salve torm for 

' the 'CHre of certain named diseases, E. 
E.  DuerI' . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  38,881 

RPlllPd.v for cf'rtain namea diseases, H. A. 
Spilker . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,8&1 

Salt, DIamond Crystal Salt Co . . . . . . . . . . . . . .  38,884 
Shoe and leather dreSSing,. Raven Gloss Man-

ufacturing Co. . . . . . . . . . . . . . . . . . . . . . . . .  38, 885 
:;:;team� water and gas fttttngs, certain named, 

Walwortb .Manufacturlng Co. . . . . . . . . . .  38, 894 
Wood fillers and primers, David B. Crockett 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,892 

LABELS . 

"Ben King, " for cigars, Ben King Cigar Co. 9,430 
"Empress Imperial Toilet Powder, " tor toilet 

powder, E. Sharp . . . . . . . . . . . . . . . . . . . . . .  9, 439 
"FllIpln·O·Ketcbup, " for catsup, M. Wolff & 
"Goi;Inl'!or� ;",

' '
f��' 'clg;"r�; 

. Sch·,j,i.ii . &: . Co: : : : :  �;:g� 
• 'Golden Lustre Metal Polish , "  to!' metal po]· 

Isb, C .  R. Hulley & Co . . . . . . . . . . . . . . . . .  9,440 
"By-Step, " for medicine, J. Flook . . . . . . . . . .  9,437 
"Manor Honse , "  for coffee, W. F.  McLaughlin 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,435 
"Mayflnwer, " for beer, Imperial Brewing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,428, 9,429 
"Mi ssion Brand . "  tor apricots, Sarita Paula 

Commel'cia l  Co. . . . . . . . . . . . . . . . . . . • • . . . .  9,426 
"My Biscnit ," for biscuit, Sanitary My-Food 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,434 
"Na-Bockllsh , "  for cigars, Central Cigar Man-

nfact\ITlng Co. . . . . . . . . . . . . . . . . . . . . . . . . .  9,431 
"Orchard Brand, " tor a.pricots, Santa Paula 

Commercial Co. . • . . . . . . . . . . . . . . . . . . . . .  9,427 
"Tbe Win ,"  for cigars, j. Weiss. Jr . . . . . . . . 9,432 
"Van Winkle' s  Medicated Soap, " tor medt· 

/cated soap, E. Van Winkle & Co . . . . . . .  9,438 

PRINTS. 
"Men's and Boys' Apparel," tor men's and 

boy's apparel, W. C. Both . . . . . . . . . . . . . . . . .  IllIG 

A printed copy of tbe specIfication and drawing 

Tbls lubricant reduces tbe cbance of ¥� ��fnn!:�:d 
I�I��: f���o��I�1 

I��t, 
f��r�el���: ����eb pr

g::�
t
�r

m
�y�, 'l,�a

�l�s 
ng� tbls office for 10 cents, provided tbe name and alkalies. � Is sold regnIarly wberever number of tbe patent desired . and the flate be 

once tried. Write for booklet . • �:i:' Address Munn & .  Co •• 361 BroadwI1Y. New 

JOSEPH DIXON CR.VCIBLE CO. Canadian patents may now be obtained by tbe In· 

Jer8ey City. N. J. ventors for any of the Inventions named In tbo fore· ,!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;J I going list. For terms and further particulars 
address Muon & Co., 361 Broadway, New York. 

:C OLB GALVANIZING 
SECTORLESS WIMSHURST MACHINE. 
-1'bls article gives directions for making. 4 illustra­
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 3 1 ,  
Price 1 0  cent.. Fo,' sale b y  Munn & Co. aud all news­
dealers. Send for new catalogue. 

----------------� 

How Fa.r Do You Walk in a. Da.y 1 

75he American 
Pedometer 

TELLS YOU 
' I  reg isters every slep you take. 

t i s  to the pedestrian what the 
cyclometer i8 to the bicycl ist. 

People In all walks of life should 
have one. Carry a pedometer and 
yuu will be astonished at tbe dis­

tance you walk. 'l'he American Pedometer is equal to 
any imported ped cmeter w·bich sells for from $4.00 to 
'16.00. It Is tbe only pedometer made In this country, 
aod we guarantee it equal to any tn the market. It CRon 
be rej!ulated t(l accord with tbe step of tbe wearer. It 
is about the tSize of 8 ladles' watch, aud is carr i�d in the 
pocket like a watch. Every one fully guaranteed. 
Price only '1.00 eacb. If your dealer does not bandle 
this pedometer .end us ,LOO and we wllI mail one to you 
prepaid. Address 

THE A M E R I CAN PEDOMETER CO. ,  Dept . G.  
46 Maiden lane, N e w  York, N .  Y . .  or N e w  Haven ,  Conn. 

THE STEAM TURBINE ; THE STEAM 

!�fli'fu�re�;�
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c
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series of articles having cuts of some of tbe more em­
cient engines of this type - the Parsons', De Laval, f)ow, 
:�".i; m��� 

e
J!��':,��'I'd"at:

b
b'i:' &:I�!b���t.re�>g�t�[n��Sl� SUPPLEMENT Nos. 1306, 1307 and 1 308. Price 10 

cents e!lcb. For sale by Munn & Co. and all newsdealers 

PANOK OUTFITS ONt  Y $3 
PANOK JUNIOR OUTFITS $2 

GUARANTEED PERFECT, READY FOR USB. 
WE PREPAY EXPRESS CHARGES. 

You Can Earn Money 
also Beautify Your Home. 

IT'S SIMP'LE. 
Anybody can weork it. 
We carr)' In stock all ma­
terials. plain and designed 
goods for burning. A Iso tbe 
most b e a u t i f u l flnlsbed 
novelties 

6&·J'.;I���fuI.;1!;�:Y. 
Origtnators in Pyrography. 

CATA.LOGUES FRiCE. Guaranteed Perfect. 

YOU ONLY RISK $1 

The " Wolverine " Three 
Cyl i nder Gasol ine Ma-
rine Engi ne. 
The only reversing and self­starting gasoiin� engine on 
the market. Lightest engine 
for the power built. Practi· 
cal ly no vibration. Absolute· 

Iy safl;:. Single, double and triple marine and st!l.tionary 
WOOLVE

o
Ri�t .O H. P

: 
MOTOR WOR KS. 

G rand Rapids. Mich.  

E LECT R I C  E nvelope 
150 per minute. Sot 

and labor saving 
does Its work ac­
and 

ELECTRO MOTOR. SIMPLE, HOW TO (�r��������:R����;��' make.-By G. M. Hopkins. DescrIption of a small eleo­
tric,motor devised and.constructed w itb 8 view to as�ist­
log amateurs to ruake a motor which might be driven with advantage by a current derived from a bRttery, and which wouJd ha,ve sufficient power to operate a foot 
���b�ftcnli �:����� r����\����� 0SVC�����F�a�:�:: 
ICA" SUPPLEMENT. No. 64 1 .  Price 10 cents. To be bad at tbls Office and from ail newsd�alers. 

V A N N O R M A N  

Universal Bench Lathes 
have a full line ot tbe m08t 
I m p r o ved attachments 
tor Screw Cuttinlr, 

MilJinlr, 
Grindlnlr, Etc. IIIflll:: ......... Senc1 fm- Catalogue. 

TOOL C O M PANY, Springfield, Mus. 

DRINK. ' PURE WATER. 
You can't possibly get seeds or forel�n partlcle� Into tbe mouth wben yojl-use a .. Snedeker " adjustable guard 
and filter on � cup or glass. I. flnll for Iced drinks aud for Hotel'U8e. Made of' We8s�lI sllver. Sample by mall 23c., 3 for 81.00. Special Agent's Outfit 82.00. 
S N E DEKER & POLH E M U S ,  • • • •  NYACK, N .  Y.  

i Dlvldend.PaYlng MlnlniO. 011 and 
Smelter Stocks, Listed a.nd 

Vnllsted, our Specialty-

DOUGLAS, LACEY &: CO. 
Bankers & Brokers, Fiscal Alrents, 

Members N. Y. Consolidated Stock Excbange. 
66 BROADWAY & 1 7 NEW ST .• N E W  YORK. 
Booklets gi\'i

� 
our successful plan for rea1iztn� the Iarlfe . 

!:e���r!'"e��ent��:�t:la�ts,1e;;l
t
lr;��ICr:l:::,g�tc�1I8::: hee on Ilpplleatfon. , .Jli . �e�e�� __ e-

"0.  Bnd J ."  
HANGERS 

are 
the BEST. 

They are Mechanically Correct, 
:uduW��r_�f,d,N�!f:::st{n �::�:ra!!�:; 
and they are used by the best Matlufactutetfl 
and riddt!tl bv the best Profe88ionals and 
Amateu1'8 of A"merlcs. 
Park Vlty Mr... Vo., Inc., ChIcago 

-: ' • • N O 'W' R E A D Y  • • • • 

Twenty-Third Edition 

Experimental 
Science GOO:':: �;" n. 

Revised and Greatly Enlarged. 

2 Octavo Volumes. 
J,JOO Pages. 900 Dlustrations. 
Ooth Bound, Postpaid, $5.00. 
Half Morocco. Postpaid, 7.00. 

Or Volumes Sold Separately : 
Ooth, $3.00 per Volume. 

Half Morocco, $4.00 per Volume • 

EXPERIMENTAL SCIENca is so well known to many of our 
readers that it is hardly necessary now to give a flescn\,tion ' of 
this work. Mr. Hopkins decided some months ago that It would 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times might be fully 

described in its pa�es. Since the last edition was published, wonderful 
developments in WIreless telegraphy, for example, have been made. It 
was necessary, therefore, that a good deal of new matter should be 
added to the work in order to make it thorougbly up-to-date, and with 
this object in view some 200 pages. have been added. On account of the 
increased size of the work It has been necessary to divide it into two 
volumes, handsomely bound in buckram. It may be interesting to note 
the following additions that have been made to these volumes : 

Volume I contains in addition to a large number of simple, well 
i11ustrated experiments, a full description of a � H. P. electrIC motor 
m.ade expressly for illustration in this edition of " EXPERIMENTAL SCIENCE." It is an ENCLOSED SELF·REGULATING electric motor for a 
110 volt .<:irc�it. It can be o

. 
perate!1 by a current from a no volt lamp. 

�ocket, Yleldmg S full � H. P . , .or It may be used as a dynamo, furnish­
mg a current capable of operatmg' three 16-candle power, no volt incan­
descent lamps. The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

' . Volume �l contains m!,ch on the general snbject of electricity. 
beSIdes new articles of great Importance. Among these the subject of 
alternate- current machinery is treated. Wireless Telegraphy and Tele. 

. phony receive attention. E;lectrical Measuring Instruments, The Electric 
Clock, The Telegraphone. Experiments in High Voltage. Tbe Nern.t Lamp, and Measuring the Heat 
"f the Stars are all thoroughly i11uslrated and described. 

The unprecedented sale of this w9rk shows conclusively that it is the book of the · age for 
teachers, students, experimenters ' and a1\ others who desire a general knowledge of Physics or . Natu­
ral Phtlosophy. 

SEND POQ OESCIUPTIVE CIRCULA�. 
MUNN & CO.. Publishers. 361 Broadway, New Yorki 
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TRICAL ENGINEER ? "  
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Electric RaIlways, Mechanical Engineermg, Steam Ellgi­
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T h at Hole 
in your business ? Is there a peg in it now 
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need a better trained man for that situa­
tion? Or ha.ve you an opportunity that isn ' t  
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ences, plan and bookle t. 

THE HAPGOOD BUREAU, 

ELECTRIC SEWING MACHINE MO-
tor. --rrhe instructi"ns and numerous i l lustrations of de- . tails contained in this art icle wUl enable any meebunw ' of averae:e ability to build an effiCient motor t.hat will ; uperate a sewing machine. fJ.'he cost of materials for this machine should. not exceed five dollars. See 8cn:�­'{H'IC AMEItICAN SUPPLE3-IENT, No. 1.2 1 0 .  Price 10 cents by mail, from this office and from all newsdEalers. 

i'a.<;test, simplest,  handit'�t, 11k)st. pract i c lll �Ild durabll!, low­
)Jrked enlculatilig- IIl�.::hiue, Adds, SuUracts, '\iuitiplies, Divides. 
Cannot make mistakes. ' Computes uine l'oiulllllS simul laoe­
ously. Saves time, labor, Inaill. Lasts a lifelime. Booklet free. 

C. E. I.OCKE M F G. CO •• 
25 "rnlllut St.. , Kensett, lowu. 
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-C E O .  A .  Z E L L E R ,  P U B L I S H E R  

Room 600 t K S. Fourth St . ,  St. Louis. U. S. A 
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Scientific American 

No tes I 
and Querles--, 

HINTS '1'0 CORRESPO N DIcNTS. 
Names and Address must uc�owvall.r all letters or 

110 attention will bl' Vaid thereto. This is for our infol'matioll und not fot' pllhli<:atioll. 
·References to fUl'mpl' articles or 31l:-: \\'t�l'S should giVl-� date of paper and pagt· or lluwlJt.>I· of question. 
Inquiries not answereu in I't'asonahll' tim,.> should be repeated ; cOl'l'espondC'nts will lwar ill mind that some anSWers requirt· not a l i r t lt' I'l�sf>al'cb, and, though we endeavor to rl:'ply [c) all either by lettf't' or in this ue}lHl'tnIf'l'it, eMeh mnst tak�! his turB. 
B uyers wishing to pUI'chas(' IiUY artid __ -> !lot adver­tised in our columns will lw furnished witll uddl'esse� of hoItses mannfaeturing 01' cal'rying the same. 
Special Written Information Oil matters of personal rather than general intel'Pst cannot be expected without remuneration. 
Scientific American Supplements referred to may h� had at the Oll.ce , 1-'ric(' ] O  cents flach. 
Books rpferred to promptly supplit'd on receipt (.f price. 
Minerals sent for examinu tioll should be distinctly marked or labeled. 

( 86 8 8 ) R. G. R. writes : In the 
S C l lo: :oI T I F I C  A M I'HICAX . ,j u l y  'i, 190:! , I read an 
a r t i c l e  by �I l' .  C o l l i n s  regal'ding a simple re­
eeiver for w i releBs t e l egraphy. I have con ­

s t r ucted the recei v�I' ,  aelh el'ing e J o s e l y  to in­

strllc tion s, but aln unable to make i t work. 
The sending and receiving s l a t ions are about 
three·qual'ters of a m i l e  apan. each has an 
insulated a i l' w i l'e about a u  feet l ong bared 
for about :1 feet a t  tht' upper e nel, The earth 
wire is a t t ached t o  a watel' -pipe.  A Morse 
te legraph key i �  118fd for sending ; two 
Ll'e lanche cells a t  the receh'ing station and 
two a t  sending station. "- ire I - l :!  inc h  in I dia metel' is llsed for cohereI'.  �o cohere r used 
at sending station.  A i l' w i re connected witb I key. key connected to battery,  and wire from 
bat tel'Y t o  ground. A ,  In your description of 
yOll l' w i reless telegraph apparatus you do not 
meution an induction coil  in the t ransmitting 
circuit t o  p l'oduce the e l ec t r ica l  waves. 1�he 
comp l ete apparatus for uoth t ra ns m i t ting and 
receiving stations i s  desc r i bed uy .\11' . Col lins 
i n  an article i n  the S UI'l'L��'IE:oI'l' No. 1363, 
which we can send you for ten cents.  To 
m ake a s u i t able induct ion coil you w i l l  need 
a lso S (;PPLg '[l�:oIT No. ] 60, price ' a l so ten cents. 

( 8 6 8 9 ) I. D.  asks for a formula for 
bluing i I'on and steel without heal i ng. A. 1. 

From OUl' C y c l opedia of Rece ipts,  Notes and 
<Juel'ies : Scou ..  the steel with a s m a l l  quantity 
of a strong aqueous so l ut ion of soda, rinse in 
water,  warm and brnsh over with a solution of 
1,4 of a n  oun<:e ch loride of iron, dissolved in 
,. onnc es of water,  and let  it  dl'Y : then apply 
in t ire same manner a solution of 1-5 of an 
ounce pyrogall ic  acid i n  1 ounce of wat"r. dry, 
and brush.  Does not wea .. well without lac· 
quering. :!. The blue oxide i :-;  somet imes i m i ­
t a ted by using a t h i n  alcoholic shellae vamish, 
colol'ed with anil ine blue 0 1'  P ..  ussian blue. 3.  
'1'0 b l u e  s t e e l  without heat,  m i x  fi n e l y -powde .. ed 
I'I'llssian b l u e  with rather th in she l lac ; gently 
hea t the steel and apply the v a m i s h .  4 .  I .. on 

and Steel t o  R l u e  Without l Ieat-Solution of 
potassium felTicyanide and water. 1 ::!O() ; sohl· 
tion of fe .... ic chloride, 1 ::!OO,  Mix the two 
s o l u t i ons and dip.  , • .  A n t i mony tl 'ichlo . .  ide. 
:.!:) p a r t s ; n i t r ic acid, fum i ng, :.!;I parts : and 
hyd .. ochloric acid, 50 pa .. ts. Apply with a rag 
and rub u n t i l  the propel' color is  obtained with 
a piece of green oak. 

( 8 6 9 0 ) A. C. L. asks : Is it possible 
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A visit to the Falls is an object. lesson in 
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'l'be new edition bas 704 paj!es and is 
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�;tl��
sl���rtt:��1i f.fr°2�>��t size 6)4x . Inventions develope�. Special Machinery, 

MON'I'GOM):UY .\0 co., E .  V.  BAlllARD,  Fox Bldg . ,  Fra n k l i n  Square.  New York.  

105 Fulton S t . ,  l\" e w  Y o r k  City. ���� F ACTORY.-DESCRIPTION 
of an EngJish- factory. SCIENTU'IC AMERICAN Sup­PLEMENT 1 1. 1 3 .  Price 10 centl'l. �'or sale by Munn & Co. and aU newsdealers. 

T Y PE W H EE L S .  MODELS J.... EXPERIMENTAL WORK. IMALL MAtHIIIERY NOVElTIES a. ETC. HEW TOM STEnciL WDRK. IDC N"as"u 8 :  N;Y. 

The Fran k l i n  Model  Shop.  
Experimental work for inventors; any-

��:�l!te ���ltA;:��g��n��:�:;:u;�o� Larger size, $1 �.HO. Money Shver. Bill p r o fi t s  p r i n t t!1g for others. Type sf>tting easy, rules seut. Write fo� catalog, presse�, type, paper, etc., to factory, The Press C o . ,  M e r i d e n ,  Co n n .  t o  convey a current of electric ity from a bat­
tery, stored in a locomotive, to tbe rail ,  

ROTA RY PUMP8 AND E N G I N E S. through the axle and wheel ': Does not the 

J����sO���\�:I�d �:;(\er\��i�:st�!noi���r����::r��8�� oil �earing , inte.l'fel'e ,:it� a p:l'fect connec-

and enj!lne from 1588 and il lustrated with clear draw- t ion . A . " e pl esume It IS pOSSible to convey 
illg8 showing the construction of various forms of I a current of electl'icity from the locomotive to 

(j &.. FRANKLIN 
Model Shop 

colleges. Exbitlition models. IntrOduc­tion samples of patented articles. Spe­Cial tools for makin� metal novelties. [nvPlItions perfected.· Drs wings and de­signs worked out, trom inventors' ideas. Send for Circular 9. 
PAltSEJ,L &; WEED, 

129-1;11 West 31st Street, New York. 

�����E��E�,,:.:'�i���il , 't I 
ilW�T'ttilof�' p�?�:a1o';,�n�� the rai l  tbl'ough the axles and wheels. though MOD EL �I��b���a��t� ��eIt��a� �n�� eaCh. I'or sale by Munn & Co. and all newsdealers.- we nevel' tried the experiment. We think nee-r. Drawings and· Designs for Special Work. 

The R.isk of Personal 
Injury in Working 
Around Machi nery 
Accidents usually mean 10S8 of i3come. You can secure for your­se]f a weekly income while disa­bled by taking out 
An Accident Policy 

in The Travelers Insurance Com­pany, of Hartford, tbe oldest lar�est and strongest ACCident Company in tbe world. Tbese 
�����: fo� a fo�: to� e le!���:rm�: hands, feet or eyes. If death en­sues, a stated sum 1s paid. 

The Life Policies 
of the 'I.'ravelers Insurance ('om 
g:�l :Kse��g��fou�:rlYm��l,bb�: 
cause they furnish 8traight life in­surance at the lowest possible: cost. In a policy of 'l.'he Travelers the cost is l{nown and �uaranteed from tbe start. There IS no /lUe5B­work. In mutual cOlapanies .the net cost d.epends upon dividends entirely ot)t lOnal in amount with the company, and therefore you cannot know in advance what the , cost will be. The difference be­tween the l ower cost in The Trav· eJers and the higher cost " f  mu-rif� ����vb����t:��!��g7:f.anies 

Agents in e'l,e·ry town, or 'UJTi.te Jor 
literature • .  

The Travelers 
Insurance Company 

H a r t f o r d ,  C o n n .  
(Founded 18103) 

so, because the current from the overhead trol­
leys goes through the motor and the axles to 
the rail and retu rns to the power house in 
that way only.  

( 8 6 9 1 ) M. G. M. asks : 1. With a 
CUITent of 20 volts and where bare copper wire 
i s  used. i s  there any waste of Rame cu rrent 
where nothing but dry pine is nsed for insula­
tion ':  A.  There is a lways some leakage of 
current when bare wire is  in c ontact with 
wood, and even over insulators, especial ly in 
wet weather. But in the case above there 
would not be much leakage so long as tbe 
wood is dry. 2 .  How many feet of No.  36 

Mention SCIENTIFIC AMERICAN. 

f 90 2  

C H A S .  W . GRAH A M .  1 06 E .  2 8th St reet . New York. 

M ET'AL WO R KIN G  PLANT FOR SALE. Paying well. Can be greatly expanded anrt 
Wy a8 it grows for all improvements and additions. 
in��1 �er��ecr���nl�J��:�:��x ���Ur!�!�1:��{8�)1�V: 

E D I T I O N  

JI!LCbt WOrld'S figbtlng SbiPS 
By F RED T .  JANE. Author o f  the Naval W .... r Game (Krelgsplel) . 

tinned iron wire l ike tbe inclosed has a re' l Usea as a text-book ill European n,avles. . The only 
sistance of 10 ohms '! A. Iron has very nearly absolutely correct and complete work of the kmd published. 
six t imes . the resistance of coppe l· .  No. 36 394 PAGES. O VER 3.000 ILLUSTR.A TIONS. 
copper wire has 2 . 408 feet per ohm, Ten 
ohms of No. :l 6  i r o n  wire would be 4 . 02 feet OBLONG QUAR. TO. CLOTH. PRICE. $5.00. POST FREE. 

. long. 

( 86 9 2 ) G. B. D .  asks : Can you tell 
me how to construct a lamp or l ight that 
will burn under water ( outside of an electric 

CON'l'AINS :-A photograpb of every warship in the world ; a180 " silbouette and a gun and armor dia­gram of each vessel. 
CO N T A I N S  :-The lenl!'tb, beam, draught, horse power, speed. coal supply, number and size of guns, thiCkness and disposition of armor of every warslltp in the world. 

device ) .  Any hints how to proceed will  be CONTAINS I-;;,a�\:,: ��r\�� size, well<bt, velocity. enerl<Y, penet.rati<}n, etc . . of every gun of every navy 
appreciated. A. Any lamp wil l  burn under 
water if protected from the water and sup- C O N T A IN S :-A series of chapters by noted Adnurals, Naval Constructors and other experts of various 
plied with air.  We do not know any other 

navies, on vital que8�iOns of the day in naval construction, tacttcs, and strategy. 
way to produce a l ight under water. An elec· 
tric l ight does not need a i r, a fact which 

()ON T A I N S  I-A comparative table (by tl1e  author) of the strength of the navies of tbe world-tbe 1U0St. scientific attempt yet made to classify the world's warsbips and navies as to actunl fl1!ht.­ing strength. 
renders it easier to have l ight under water by IT SH O ULD BE N OTED that this work is from tbe pen of a naval crltio and expert, whose reput,,-electricity, but this is out of the question with tion Is far-reaching on both sides of the Atlantic. It will be of fascinating intereol t(l 
you. The metal potassium will  burn under ��� •. e,. ;Pa�/y�lo�e��el\g�:;;� of Daval development, and as a book of reference sbonld 
water. No means has been d"vised for lltll' l ___ _ 

i7.!ng the
.
fRrt fOI' I l lumin ation. Its cost is MUNN J:' CO PUblt'shers, too gl'eal lor such a use. � • •  361  Broa.dway, New York. 

© 1902 SCIENTIFIC AMERICAN, INC.



� I N'" T <> :N" 
GOLD MED AL (fir>lt award) i n  the official speed trials. 
SILyER C LTP (�rst award) in the official hili diUlblllK trials. 
BI�r:�r'''��!�'�I�� (tirst award) in the nffieiul IOO-mile Don.stop en .. 

Scientific American 
����������s;a!YAiSIQ 
I Some watchmakers � 
J More than twenty I 
I E�����!����S I 
i way trackage in the world . Sold by I 
J by the world' s greatest watch works. I l' ELGIN NATIONAL WATCH CO. It 
� ELGIN.  ILLINOIS. f 
�����������4� 

SEPTEMBER 20, 1902. 

��&AFt5 -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. 

Computing Figures 
mentally is probably the 

hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick., in­
sures accuracy and relieves 
all mental and nervous strain. 
Why don 't  you get one ? 

Write fo, Pamphlet. 
FELT .. TARRANT MFG CO. 

SI-sa ILLlNo.a aT •• e."oa ••• 

i �  -=pR=-'m'(\
-

n"'t

-

S�
-

Hl ea�
-

'IY -fiI!'l-wit-h f
-

r!;
-

9.
-

9
--

o�
-

, 
�

-

r::�
-

. -----S-T-E-E-L- 1I1J"J!"DI!,�'l�m\! 
I .... d Crevice Filler and patent appli". B,fo," fini,hing yo." STAMPS Ir·,Ow DHow C"HI CA50'1LL'U-S'A­
a:�;p:����i��,

o!.:! or new, wnte for om booklet on Grippln ' �  fanwl\s 
WIXTON TOrRIXG CAl!. " . t M t t l  It contains the simpl"t, mo,t pcadkal "wi be,t .on,t,·noted moto, manu- GRIPPIN MFG. CO.. Dept. C., ie::T

H

E::d' ��� UO�;Y
S '

on
E:�� Best 

flAB A Ar YC e. factur�rl or sold in Am�rica. OUT \lew catalog sent upon request. b V V 
The W m t o n  M ot o r  Carr iage Co .• C l eve l a n d ,  0 . U . S .A. � 7 5 0  

NEW YORK. CHICAGO. BOSTON. PHILAPELPHIA. � 
HYDRO.CARBON. - C .... st Steel -

CONTROL OF FIRE.-VALUABLE PA-
per on fire extinguishment. SCI ENTIE'IC . AlIERICAN SUPPLf<;�IENT t 1 a I. PrICe 10 cents. fj"'or sale by Munn & Co. and alJ newsdealers. 

(tolumbia . . .  

Butomobiles 
ELECTRIC 

Afford the mllximum of . • •  

S A F E T Y .  R E L I A B I L IT Y ,  
C O M FO R T ,  L U X U R Y  

Vehicles lor a l l  req u irements 0 1  pleasure o r  busi ness 
Write for catalogue of seventeen 
different Golumbia models 

E L E C T R I C  V E H I C L E  C O _  
H .... rtford. Conn. 

NEW YORK BOSTON CHICAGO 
100 Broadway 
43-45 Col umbu. Ave. 
1421 Michigan Ave. 

SHOE BL ACKING. -FORMULAS FOR 
liquid anq solid blacking are given in SUPPLEME.sT Nos. 1213 and 1239. Price 10 cents each. For sale Dy }Iunn & Co. and all newsdealers 

20-Mlle Speed. T H E  H O G G S O N  & PETTI S C O . ,  - New Haven, C o n n .  
20 p e r  ('ent. (�rndeM. 
lOO.Mlle GluiIOline Tank. 
SOO.Mlle \V Bter TB .. k. 
900 lb.. 6 n. I'. AetuBI. 

Vlrite for Cat.alogue. 
FRIEDMAN AUTOillOBILE CO .. 

S E. Yan H u ren Street. Chicsjto, Ill. 

Buffalo Touring Oar with Tonneau . 
Ideal Automobile for f am  i] Y m�e. E q u i p p e d  with every modern fea­ture. Climbs 25% J;trades. Speed 25 miles per hour. �. R.TbomasWorld�s Record M o t o r s, insuring highest efficiency. AG ENTS "�ANTED. 

" This Car has ereaterl 
a stir amnng � ew Y ork 
Antomohilists. " - l\' .  Y. 
MAlIl A!'OIl EXPRESS. 

BUFFAI,O AUTOMO BI L E  & AUTO-HI CO .. 
1190-1200 Ningaru Street.. Buffalo, N -Y. 

NOTIC·E Th� amoUJlI! of tnts cheekw"ift be  plated a t  the; diaposatol 
�ompefent judge$ to be awanled:-fo[' the best photographs ma4� wltb 
6aQsCh &: Lomb Len$es and Shutt!!if$, suhmitted for judgment-on'O' 

bd"ore J,;anuarY:- I";"'I'1903, _ _ Classe$' fQt aU kinds of work ..and for J{ooU!. 
�a. Poc;o and:ot'b.cYhand cameras with B'. &:il!,.. LCDlscs bcing-pravUki}. 

J ESSO p·s S E E LTHBv�r,.Rv 
FOR TOO L S. S AW S  E TC. 

WI!! J E S SOP '" SONS t: �  91 JOHN ST. NEW YORK 

Only two wires are needed between the inst.ruments. Perfect talkin�. Perfect rinlling. Perfect in every way. Abso-
lm]lt.g���t;:��m��te��S!�!l��yUcRe!� in tone and we use the best grade of granular carbon. Full directions sent with each instrument. 
ATW ATER KENT MFG. W OR K S, 

110 N. 6th St., Phtladelphla, Ita. 

Howard Two and Four Cycle 
MAR I N E  

AND 
AUT O O B I L E  

M OTO R S 
Write for Cat. 

G rant Ferris Co.  
TroY, N. Y. 

ROCHESTER."N . .  V> 
�.·wro':fil:ndifuil' infQrmation::"tll)T� 

.JUST REAllY. 

S E C O N D VV O N D E R  
(TRADE :-'l A lt l{ . ) 

It Stands 
Most automobiles 
h0ri'8�gti1�rill!1ie and 

HUFFALO 
STA N H OPE 

bere shown. is an exception. It is built on ordinary carriage lines, has wood wheels. hard rubber tires, baH bearings . throug b­out and the Collinge 

at the Head. NEW CINCINNATI FI RM. 
" A  step forward in A cetylene Burners." 

STATE LIN E MFG. CO., 107 Chambers St., New York ; 57 Washin!!_ 
ton St., Chicago ; Chattanooga, U. S. A. Sample mailed for 25 l'enls. 

style of axle_. Will seat three persons. Storage bat­tery bas capaCity for a fifty mile run . Batt-err can be fully recharged in � heurs. Price, $ 1 . 1';00. 
BUFFA L O  ELECT R I C  CAR R I A G E  C O  •• B U FFALO, N. Y. 

m-":"hj;;A;.;.�·,,;,C���.ftJY �tta��;' and all kinds - of gear is as­mechanically perfect. on the old principle. booklet. BUFFALO GEAR & ' ORKS. Buffalo, N. Y. 

CHARTER ENG I N E  
USED ::\�;Ab�E !'OR A N Y  PURPOSE 

Stat ionaries.  Portab l e s ,  Saw i n g  Outfits, 
H oisters , E n g i nes and P u m ps. FUEI,-Gasoline, Gas, Disti l 1ate. 

Send jar Illustratea Gatalogu" and Te" U· 
manials. and State Your POlVer Needs. 

CHARTER GAS E N G I N E  CO . .  Box 1 4 8 ,  STERL I N G .  I LL.  

Free Tuition in the 
Kodak Correspondence ' 
School of Photography 
to every owner of a Kodak or Brownie 
Camera who purchases a one dollar copy 
of .. Picture Taking and Picture Making." 

EASTMAN KODAK CO. 
Circular 60y mail 

".ion reqteesl. Po.ochester. N. Y 

D IOKERMAN 'S  DURABLE 
AMERICA� DESK & STOOL CO 
33 Howard St., just East of 4B4 B'way: New York City. 

The " Rapid " Tool and Machine Co.,  
of' 814, 816, a n d  SlS Broadwuy, Cin(�hlllstl, 0., 

have just cOlllpleted a manufacturing plant and are n:ady to take orders 
for general 1.001 and die �iIlLing, met.al tngruvillg, metal !Stamping. metal 
pat�erns an� 1II.)t!elS, deslglllllg" and buIlding" of spedal mac:.:nery for 
rapId 1Il.1IIufaeturlllg of sT?aU metal goods. toys and notious. They will 
�nufactllre .hy contract f?r the whoJel'aie trade and huve made a spec� 
laity of w.orkmg s�eet alun:'lm�l1l. They are. fixed up to make a fine piece 
of work I n  alUtIllIlUm splllnlllg an,} abo 111 mannfactllring aluminum 
castings for any purpose. They are equipped to do mechanical as well :hei�le:.�;� experimental work, Patent Office models and guarantee 

� OMNIGRAPH "no t,,,. 
E _ _ TelegraphJ 
absolutely correct 10 the shortest posslhlc 
time at a total cost of four dollars. ,RJJII· "'''� Key and Sounder Expert opera 
tor WIth you all I.he time ClTcular fret" 

'lH:B OIUflGR£PH ."0. co. "'J>.�.l.C:9rt! ... <", III .• Xu. Yor. 

Scal�s All varieties at Iowestprtces. Best Ranroad Track and Wagon or Stock Scale� made. Alsq 1000 uSE:;ful arbCles. including Safes, ge�lng ),lachlnes, Bicycle�. Tools. etc: Save Money. Lists E ree. CHICAGO SCALE CO . •  ChicagO, Ill. 

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

Anyone sending a sketch and descriotion may quickly ascertain our ooinion free w·hether an invention is probably pa�tentable. Communica­tions strictly contldential. Handbook on Patents sent free. Oldest. ag-ency for securin� patents. Patents taken through Munn & Co. receive 
special noNce. without charge. in the 

Sci¢ntific Jlm¢rican. 
A handsomely illustrated weekly. Largest ctr· culatlOn of any scientific journa). Terms, $3 8 year ; four month" $1. Sold by an newsdealers. MUNN & CO . 3S 1  Broadway , New York 

Branch Office 625 F St. W".hinJ(tOn. D. C. 

Engines 
the American made Longuemare Carburettor has no equal 

IT bas been �:m the . market in France for flve years. and there are over 16.0CI0 ln use ln Europe. All tbe world ' - � records in France have . been mad!3 with the use of this carh , .rettor, and all the prinCipal races SInce 1898 bave been won with its use. Its makers were uwa�ded a gold medal at the Paris Exposition of 1000. and they have �ecelve?- otbe�> honors too numerous to mention. It 18 used In France and Belguim by such firms as Aster Renault Darr�cq. Fou�l1aront Corre. Decauville, Prunelt Peugeot', la Com: pagt),Ie Franc;alse. Deschamps and _Pieper. Catalogue and prices sent on application. Give size of Inlet and 
H. P. of motor. 

P R I C E  $ 2 50 .00  ��-� 
Fitted witb the New Orient 3 H. P. Motor. 

8peed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World. 

Write for Particulars. Agents Wanted. 

W ALTHAM MFG. CO .. W .... ltham. Mass. 

NIW INGLAND WATCHIS 
have a world ·wiele reputation gained by results as accurate timekeepers. We make all sizes ant1 8tyl�8. We se] l only complete watC'heR. Catalogs sent. on req upst. 

T H E  N E W  E N C L A N D  WATCH CO. 
31 & ��:i���k Lane 131 Wabash Ave .. Chicago. 

(Jiaus Spreckels Buildingt San Francisco. 

HOW TO MAKE AN ELECTRICAL 
Furn�ce for �mateur s Use.-The utilization of 110 volt electt:c ClrCUI�8 for small furnace work. By N. Monroe HoJJk,lns. ThIS valuable article is accompanied by de­tailed working drawings on a large scaJet and the fur­nace can be mllde by any amateur who is versed in the use of tools. This article is contained in SCIENTIFIC AMERICAN 8UPPLEM1£NT No. 1 1 8�. Price 10 cents. For sale by MUl<N & Co., �Rl Broadway, New York City. or by any bookseller or newsdealer 

Every 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 if "Pre .. d.,nt" is 
on buck les. TI"imrn lngs "anuot 
rust. Made heavy or l i ght-also for 
youths. 60e e verywhere or mailed 
postpaid. Say light or dark-wide or 
D.arrow. 

Holiday goods i>'l Individual gift 
boxes now ready. President playing 
cards, i n s t r u c t i v e ,  entertaining 
unique, 25c. 

• 

C. A. EDGA.RTON,JlFG. co., Box 222 D,Shlriey, X.la. 

© 1902 SCIENTIFIC AMERICAN, INC.




