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'------- -- .. ----==-=-==--c.-. --- -===== 
AN I8·000· TON BATTLESHIP. 

Despite the storm of criticism with which it has 
bEen assailed, the large·displacement battleship ('on· 
tinues to grow both in size and in favor. Proof of thi:; 
is to be found in the huge 18,OOO-ton ships which are 
to form the most important feature O'f the new Imil<l· 
ing pl'ogramme of the British navy. In 1882, six bat
tleships were included in the British naval construc· 
tion estimates, each of 10,600 tons. In 1892, the dis
placement had risen to 14,150 tons, whieh was the 
size of the "Royal Sovereign" class. Then fO'llowed 
the "Majestic" class of 14,000 tons; the "Formidabl�" 
class of 15,000 tons, and the "King Edward" class of 
16,350 tons; while to·day the designs fOI· 18,000·ton. 

battleships will soon be in the builder:;' hands. The 

policy of building battleships of large size is favO'reli 
in our own navy, the "Connecticut" and "Louisiana" 
having a displacement of 16,000 tons. 

In other respects than that of size, there is a ten
dency O'n the part of American and British designers 
to reach a common type, with certain clearly·marl,ed 
characteristics. This is partieularly noticeable in a 
comparison of the new 18,000-ton ships with our own 

16,000·ton vessels; for it must be confessed that in 
these last ships the British designel's have shown a 
desire to follow our lead in the mal,e-up and dispoi:ii· 
tio'n of the armament, as will be seen from the follow· 
ing description: 

The main armament of the new ships will consist 

O'f four 12-inch guns, located in two barbette turrets, 
forward and aft, and eight 9.2·inch guns, mounted in 
four barbette turrets, one at each earner of a eentral 
citadel, within which will be carried ten 6·inch rapi,l· 
fire guns. This armament will bc more powerful than 
that of the "King Edward" class by four 9.2·inch guns. 
As compared with the "Connecticut," it will 'be seen 
tl>at the armament will be abO'ut the same in power; 
for while the eight 9.2-inch guns constitute a much 
more powerful battery than the eight 8·inch guns of 
the "Connecticut," this preponderance is largely offset 
by the fact that the "Connecticut" carries twelve 
7·inch guns as against the ten 6-inch guns of the 
British vessel. The 8-inch gun is very popular with 
the officers of our navy, and it is amply sufficient for 
the attacl, of armor covering the secondary hatteries 
of the latest foreign vessels. On the other hand, the 
9.2-inch is a much more powerful pie{'e: it throw.; 
a 3S0·pound projectile with a muzzle velo{'ity of 2,900 

feet per second, and a muzzle energy of 22,160 foot
tons. Our new naval R-iliCh pie{'e of 45 calibers 
thrO'ws a 250-pound shell with a velodty of 2,800 feet 
per second, and an energy at the muzzle of 13,602 
foot-tons. The lower power of our piece would be 
earn pen sated for somewhat by the greater rapidity 
with which it can be handled; on the other hand, the 
9.2-inch gun can pieree any waterline armor afloat 
at ordinary fighting range. The total muzzle energy 
of a single round from the main batteries would be 
409,552 foot·tons for the "Connecticut" and 417,680 
tons for the 18,OOO-ton ships. 

It is chiefly to the increase of its defensive qualities 
that the extra 2,000 tons displacement of the British 
ship has been devoted, the proteetiO'n being of quite 
an exceptional nature. In addition to the protection 
of 9 inches of Krupp steel from stem to stern at the 
waterline, this 9-inch armor covers the whole side of 
the vessel to the upper deck, giving the equivalent of 
waterline protection to the whole of the 6-inch bat
tery, the bases of the 9.2-in�h and 12·inch gun bar· 
bettes, and to' the ammunition hoists and the bases 
of the smokestacl{s. The whole of the personnel will 
therefore fight the ship from behind not less than !l 
inches of Krupp steel. The speed of these huge ves
sels is to be 19 Imots, and they will each cost $7,000,000 
to build and equip. 

••••• 
THE NEW COKE INDUSTRY. 

In the past quarter of a century coke has become 
one of the most important factors in our iron and 
steel manufacturing interests, and its value for other 
llUrposes where a smokeless fire is required has ap-
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pn·dailly ill''I'('asptl wit hit;; pxt"IIt1Pt! lHW. '\H a :;tat is· 
t i('al fa,'t 01' it waK of lit t II' morl' illl]lortan('1' t han ('hal'· 
('oal prior to IXSu: hilt in I!lOI nparly :W,OOO,OOO tons 

of ('OIH' WPI'/' pro(lu('ed in t hit; ('ount I'y. The present 
dpllIand is even !?:reatel', and the proehl<'tion and eon· 
slllnption fOi' the ('lII'1'ent statistieal year will probably 
ex('eed any thin!?: heretoforp noted in alii' inrlustrial his· 
tory. 

Tlw ('olle fUl'lla('es of the ('Olllltl'y have an estimated 

"up<wity or pro(ltl<'tion for I he eurrent year of 25,000,000 
tons, and if this sl'lIs at till' avel'a!?:e rate of $2.50 pel' 
ton, as it dill in 1!102, the total output will represent 
$li2,500,OOO. But ('olle, I i IH' ('oal. has inereased rapidly 
in value in t he past few months, aIltl to·day it is hard 
to get it at $a and $4 pel' ton for furnaee coke, and 
$:; to $12 for foundry ('aile. These almormal pl'ices, 
however, are not Iillely to eontinue long. The chief 
diffie'ully in the ('aile industry has been the shortage 
of railroad ears to move the material to the furnaces 
for manufarturing, ancl then del ivering the finished pro· 
du{'t to the eonsumel's. So greatly handicapped have 
the rolle furna('es been in this respect, that nearly half 
a million tnn,; of ('olle are hel<l U]I in the yards for larl, 
of transportation fadlities. 

Poor transportation facilities affeet the colle makers 
more than almost 'lny other I'lass of manufaeturers, 
for besides requiring cars to {'arry the finished produet 
to the ('onsumer, the raw materials must he brought 
to the furnaces over the same lines of traffic. The haul· 
ing of ('ol,e to the iron and steel mills must necessarily 
determinE to a large extent the cost of smelting. This 
has in t:le past yeaI' heen out of all proportion to the 
a{'tual ronditions which prevail in normal times. 

The future requirements of col{e can be partly meas· 
ured by the unparalleled development of our iron and 
steel trade. It tal,es on an average about one ton of 
('ol,e to make each ton of pig iron. In the last statis
tical year-that of 1901-thc total pig·iron jJroduct of 
the rountry was 15,878,354 long tons. Not all of this, 
however, was smelted with col,e. Some of it was made 
with anthrarite roal, charcoal, bituminous ('oal, and 
charcoal and col,e mixtures. But the excess of col,e 
produced over pig iron represents to a large extent the 
artual demand for col,e in othEr lines of worl{. The 
conditions of the iron and steel industries in this 
country at the beginning of the year were never so 
jJromising, with the exception of the high ('ost of coal 
and col,e. While the maximum capacity of the pig
iron plants of the country for 1902 was ahout 350,000 
tons per week, that of 1903 will be much greater, owing 
to the completion of some twenty·five new blast fur
naces, with an estimated ('apacity of 2.500,000 tons of 
pig iron a year. 

The demand for col{e by the blast furnaces for tlte 
current year will consequently be much in excess of 
that of any other year, and to meet this consumption 
('oke mal,ers have made extraordinary additions to their 
plants. {Tp to the first of 1901 there were 64,000 coke 
ovens in this country, with a trifle over 5,000 in the 
('ourse of eonstruction. During 1902 about 15,000 new 
bee·hive coke ovens were built, and several thousand 
more planned for 1903. These new ovens averaged 600 
tons ea{'h pel' annum, which would increase the output 
of col{e some 9,000,000 tons. 

The by· product coke ovens have in the past few 
years hecome important factors in the situation. These 
ovens are pe('uliarly arranged and built to use coals 
that are not suitahle for the bee·hive oven. They have 
heen designed recently so that they can coke ('oals 
whirh were formerly ('onsidered of no value for this 
purpose. In 1901 there were 1.165 of these hy·product 
eol{e ovens, with a total capacity of nearly 1,180,000 
tons; hut in 1903 t11£'re will be some 3,500 of the hy· 
produl't ovens in operation. This will enable the makers 
to nearly double their output. The by-product coke out
put is immeasurably smaller in this country than in 
any of the col,e·maldng countries of Europe, the per· 
('entage being about 5 per cent here against 40 per 
I'ent in Germany, and 20 per rent in England. This is 
due to the fa('t that the quality of the coals found in 
this ('ountry is relatively higher than in Europe, and 
the need of such ovens has not been so urgent here. 
It is also due largely to the fact that the question of 
economy in fuel has always been studied more carefully 
in Europe than in the United States. 

Coke has found entirely new fields of use in the elec
trical field in recent years. In the many electrochem· 
ical industries established hy the harnessing of Nia
gara, coke is employed for building the electrical fur
naces, and for fusing with the different materials in 
the furnaces. In the manufacture of carborundum coke 
forms an important part of the mixture, and it is also 
used for packing the walls of the furnace. The very 
highest grade of col{e is demanded for these electro
chemi<'al industries, and some coke ovens make a spe· 
cialty of supplying products just for them. These in
dustries include the manufacture of such commercial 
articles as caustic soda, sodium, aluminium, artificial 
graphite, zinc, and manganese. The demand for the 
finest coke for these practically new industries is in
creasing so rapidly tbat a number of coke ovens have 
been established near the scene of manufacturing. 

]<'!.:HlH'.\R\' 21. I�03. 

Tltl' <levc\olJlllcllt of t he gas l'lIgine tn tllP past year 
has its hearing on tllP ('ol(£' indllstry. The moderll 
hlast furna{'e gas engine is a mal·vel of modern invcn· 
tion and ingenuity. It tal,es fhe gas from the furnaces 
and utilizes it for generating power for different pur· 
poses. This gas used in the modern gas engine pel'· 
forllls nearly or quite double the worl, obtained from 
it when used fol' steam heating purposes. In time the 
gas engine in utilizing the blast furnace gases will mal,e 
the profits of pig iron production more than doubly 
profitable. Indeed, it is believed by some that the 
blast furna{'es may in time be erected pl'imarily as grEat 
gas generators, and only secondarily for maldng pig 
iron. 

• II ••• 
PROPOSED REPAIRS TO THE EAST RIVER BRIDGE 

CABLES. 
The report O'f the Board of Engineers appointed 

last Novemher to decide what repairs should he made 
to the cables of the Williamsburg Bridge, which were 
damaged by fire, has found that the annealing of the 
wires by the heat of the fire left one of the cableS, 
Imown as ,-,able A, 2.5 per cent weaker than it was 
before the fire, while cahle B was weal,ened by 6.5 
per cent of its original strength. They suggest 3. 
method of repairs or reinforcement which will reo 
store cable A, so that it will be only one·quarter of 1 
per cent weal{er than it was before the fire, while 
('ahle B will only lose 2 per cent of its original 
strength. 

ga('h ('able contains thirty·seven strands, and each 
strand is made IIp of 208 wires, maldng a total of 
7,696 wires in each cable. The specifications called 
fOI- an ultimat!' strength of 200,000 pounds or more 
to the square inch, but this strength actually ran 
mu{'h high�r, being from 8 to 10 per cent greater than 
the specifications called for, the ultimate strength 
being from 216,000 to 220,000 pounds to the square 
inch. The I·esult of the heating of the wires was t.o 
anneal and also to lengthen them, the heated wires, 
after the fire was over, being more or less hawed out 
fI am their proper positiO'n and not lying parallel with 
the mass of the cable. The annealing resulting from the 
fire reduced the strength so greatly, that, in extreme 
('ases, the strength amounted to only 80,000 pounds to 
t be square inch, which was about the ultimate strength 
at which the wires are drawn in the mill. The heat 
annealed the wire more or less completely for a depth 
of four layers. Thus specimens cut from the outer 
layers showed that, while the uninjured wire had a 
strength of 223,800 pounds to' the square inch, the 
most injured portions at the burnt wires showed a 
hreal,ing strength of only 89,900 pounds to the square 
inch. The reduction of strength decreased in the 
s{'cond, third, and fourth layers, where it fell from 
234,000 pounds to the square inch to 210,500 pounds 
to the square inch, which, hy the way, is 10,500 pounds 
per square inch greater than the specifirations called 
for. A count made of the injured wires shows that 
500 have heen affected in cable B and 200 in cahle A, 
The injured wires on the top of the cables where they 
pass over the saddles will be cut out and replace,1 
by new wires, which will be spliced by sleeve nuts to 
the uninjured ends. 

As the injury has taken place at the bend O'f the 
cables over the saddles, where the strength should 
be the greatest, it has been decided, after the wirl's 
have been spliced, to add 25 additional wires to cahle 
A, and 200 additional wires to cable B. As the ends 
of these wires cannot connect with any of the wires in 
the cables, t.hese being spliced to their own new sec· 
tio�s that will be put in, it has been decided to attach 
these .. additional wires to the cables hy friction. A 
series of steel hands wi1l he clamped around the 
cahles, at varying distances from the saddle, to the ad· 
joining suspenders on either side, and a certain Olnn
her of additirnlal wires will be attached to each clamp. 
There will be three bands on each side of the sadelle 
on cable A and eleven on cable B. Thus twenty wires 
will run to the outermost band furthest from th� 
saddle and adjoining the first suspender; then twenty 
wires will be attached to the next band; twenty to the 
next, etc. On cable B the first band will cover 200 
wires, none of which will be fastened to it; the second 
band will cover 180 wires, twenty of which wi1l be 
fastened to it, etc. Furthermore, it has been recom
mended that fireproof flooring be used throughout the 
whole length of the bridge. It is gratifying to learn 
that the injury to the cables of this magnificent struc· 
ture is �uch that it can be entirely repaired, the bridge 
as repaired being inderd, because of the high quality 
of the steel, stronger in its cahles than was called fO'r 
by the contract. 

• • • 
A HARVABD GRANT FRO. THE CARNEGIE 

INSTIT UTIOlf. 
A grant has recently been made by the Carnegie In

stitution, for the study of the CDUect'ion· of photographs 
at tl).e Harvard College Obsm·.tory. For many years, 
lwo photographic doublets of .tmllll.r form have been 
in constant use, photographing tllt! sky night. after 
night. The aperture of each Is eight mches, and the 
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focal length about four feet. The first of these photo
graphs was obtained with the Bache telescope in 1885, 
and since 1889 this instrument has been mounted in 
Peru, first near Chosica and later at the Arequipa Sta
tion of this Observatory, and employed mainly in the 
study of the southern stars. The 8-inch Draper tele
scope has, in the same way, been mounted in Cam
bridge, and used on the northern stars since 1889. 
About 30,000 eight by ten-inch photographs, each cov
ering a region ten degrees square, have been obtained 
with each of these telescopes. Photographic charts 
have been made with these instruments, covering the 
entire sky on from one hundred to two hundred nights, 
and showing all stars brighter than about the twelftll 
magnitude, besides many that are fainter. During the' 
last four years, this work has been supplemented by 

taking photographs with two anastigmat lenses having 
clear apertures of about one inch. Each photograph 
covers a region 30 degrees square, and in general shows 
stars of the eleventh magnitude and brighter. The 
number of times the entire sky is covered has thus 
been greatly increased. The amount of material thus 
collected has required a special building for its accom
modation, and the means of the Observatory have so 
far permitted but a small part of the astronomical facts 
contained on the photographs to be gathered. The 
Henry Draper Memorial has enabled the most import
ant results to be derived from the numerous photo· 
graphs of the spectra of the stars, and the past history 

of many of the objects discovered here to be studied. 
When any object of interest is. discovered, the photo
graphs permit its brightness and position to be deter
mined on one hundred or more nights, during the last 
twelve years, and many important facts not recorded 
at any other observatory are thus determined. By the 
aid of the grant mentioned above, a corps of assistants 
'''il l  be organized, whose duty will be the study of the 
photographs as regards any objects of special interest. 

------------�.�, � -----------

THE STEAM TURBINE. 

BY B. M. GLEASON, ASSISTANT NAVAL CONSTRUCTOR, U. S. N. 

The steam turbine, although old in principle, is com
paratively young in its application to commercial 
power generators. Since Watt's development of the 

reciprocating engine, all inventive energy has been em
ployed to perfect a form of power generator which is 
wrong in principle. I f  Watt had achieved as great 
success with a primitive form of rotary engine or 
steam turbine as he did with the reciprocating engine, 
it  is safe to say that to-day we should have a highly 
perfected form of steam turbine, and the reciprocating 
engine would have been looked upon as one of the 
many queer inventions of the past. 

So great has been the inventive genius of the age, 
that to-day we have a very efficient reciprocating en
gine, as efficient, perhaps, as this kind of engine will 
permit of ; but who, with any idea of mechanical sim· 
plicity, can go into the engine room of any modern 
steamer without wondering at the ingenious complex
ity represented there? 

To be sure, any machine should be designed for the 
use intended, and in this way the reciprocating en
gine is especially adapted for use on certain machines 
using power exerted in a straight line. The great 
majority of machines, however, require circular mo
tion, and here the reciprocating engine is handicapped. 
It may be said, then, that the chief aim in power gen
eration is to develop it along the line of circular mo
tion. For this purpose, leaving other considerations 
aside, the steam turbine is eminently fitted .. 

The advantages of the steam turbine over the reo 
ciprocating engine are, in general, as follows : 

1. The effort of the steam is applied directly with
. out any intervening mechanisms for conversion of mo
tion. This avoids their attendant friction, their cost
ly fitting, and probable lost motion. 

2 .  There being no reciprocating parts, there is no 
inertia to overcome at the beginning of the stroke, 
with the necessary coosumption of energy required to 
accelerate them. 

3 .  The absence of reciprocating parts makes it pos
sible to run the shaft at vastly higher speeds than are 
attainable in a reciprocating engine. 

4 .  The turbine engine becomes very compact from 

the absence of converting mechanism, and it conse
quently occupies very little room. 

5.  The engine has no dead center, but will start 
from rest in any position. 

6.  The engine has either no valve gearing, or that 
which it has is of the simplest character. 

7. The simplicity of the engine and absence of ex

pensive mechanism make it cheap to build and, there
fore, it  should be cheap to buy. 

8. Very little skill is required to run the engine, 

and fewer engines are needed, and there is a conse
quent saving in the cost of handling. 

9. The absence of reciprocating rods and dead-cent
ers results in a construction in which the' pressure of 
condensed steam in the engine does no harm. Water 
does not stop the engine from turning, it cannot en-
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danger the engine casing. The engine can be started, 
even if under water, by simply opening the valve 
which admits pressure to the turbine blades ; it  will 
start with solid water as in the case of the water tur

bine. 
10.  Its incased construction and the above peculi

arity adapt it for outdoor service and places exposed 
to low temperatures. Weather does it practically no 
harm, and its protection from outside injury makes it 
particularly serviceable in mining and stone quarry
ing. 

11. The turbine is easily controlled ; it is stopped by 
simply turning off the steam by means of an ordinary 
valve, and started again by turning on the valve. 

The above advantages apply to its use in general, 
but for the propulsion of ships it has especial ad
vantages : 

1. The absence of vibrations, which are so trouble
some in reciprocating engines. The study of vibra
tions in a reciprocating engine has called forth many 
valuable and scientific papers by engineers who have 

made this subject a special study. The necessity of 
the balancing of engines in ships need not be com
mented upon, for who has not suffered from It, even 
on the largest and best designed of our present-day 
passenger steamers. The continual shaking which the 
hulls and fittings of ships are subjected to is one great 
cause of their frequent need of repairs, some, it is true, 
of minor consequence, but the loss of time incurred 
in making these seemingly minor repairs results in an 
appreciable decrease in the vessel's earning capacity. 
And, when balanced at one speed, it does not follow 
that the same condition will follow at other speeds ; 
in fact, it generally does not follow. With the tur
bine engine, all this loss of time and inconvenience is 
avoi ded. 

2. The use of the turbine engine effects a great 

saving in weight of machinery. The question of 
weights on a ship is  a very important one, and where 
a saving can be made in the propulsive machinery, a 
consequent gain can be effected in cargo or passenger 
accommodation, in the case of a merchant vessel, or, 
in the case of a warship, a gain in guns, arll.-or or coal. 
The weight of machinery per I. H. P. in the case of the 

"Turbinia" is 21.3 pounds, while in the best deSigned 
modern vessels the average weight per I. H. P. is 
about 150 pounds. These figures show what advant
ages the turbine has in this connection. Where the 
weight problem is so vital, as in the case of a battle
ship, the use of turbines would mean a great gain in 
offensive or defensive qualities. 

3 .  The perfect balancing of the turbine engine does 
away with increased weight in construction of engine 
bedding and hull fittings, which are necessary to with
stand continual vibrations and strains. 

4 .  The increase in stability gained by the use of the 

turbine is greatly due to the low position of the center 
of gravity of the engine. This is a very i mportant 
feature in the turbine, as it enables vessels to carry 
heavy weights on the upper decks without endanger
ing the stability of the vessel. In the case of a war
ship this would allow heavy guns and armor to occupy 
a position of greater elevation than is admissible now ; 
and, in the case of a merchll;nt ship, would enable her 

to go to sea in a l ight condition in greater safety. 
The turbine situated well down in the ship's body 
would be protected from injury in action without the 
necessity of armor decks, beyond protection from fall
ing projectiles. 

5. The lives of the engine-room crew are not en
dangered by intricate, fast-moving parts. It is not 
necessary to call to mind the marine disasters that 
have been caused by the breaking of a shaft and the 
consequent racing of the engines, resulting in com
pletely wrecking the engine room and not infrequently 
injuring the hull seriously. From all this the t11'\'
bine is free. 

6. A IL.'Uch smaller engine-room force is  required. 

This results in a great saving in running expenses, 

and, in the case of a warship, would enable more men 

to be carried to man the guns. 
7. Last, but not least, of all, the turbine requires 

very little lubrication, resulting in a great saving of 

lubricating oil, which in a large vessel is no small 
item. 

The best-known turbines to-day are the Parsons
Westinghouse, the DeLaval, and the Dow. All these 
different classes of turbines are designed to derive the 
maximum effect of the kinetic energy of steam under 
expansion, and this requires that the turbine shaft re
volve at a very high speed. This makes the turbine 
specially adaptable for electric generators, and its use 
in this connection is becoming general. 

For marine propulsion, a high speed of revolution of 
the propellers is not desirable beyond a certain limit, 
at which cavitation results. Thus, in some cases, it 
is necessary to . reduce the speed by gearing down. 
The propellers of the "Turbinia," at a speed of 34¥.z 
knots per hour, made 2,000 revolutions per minute. 
From the limited experience with high-speed propel
lers, it has been found that under certain conditions 
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the ship does not answer to her helm in the usual way; 
but this difficulty can be overCOll.-e by putting the rud
der forward of the propellers. 

The question of efficiency is one to be considered. 
Comparing it  with a compound or triple expansion 
conden!!ing engine, the steam turbine over the widest 
range of loads is, for general purposes, the most de
sirable. This the steam turbine has done, as proven 
by trials, in which the efficiency from full load to hal f 
load varied but 8 per cent;  this is a far better perform
ance than any attained by reciprocating engines. With 
the improvell.-ents in design that are sure to be made, 
the turbine's efficiency will be demonstrated even to 
the most skeptical engineers. 

The great problem in steam turbine design is to 
devise a perfectly reversible one. This is done in ma-

. rine turbines at present by having a separate turbine 
on the same shaft--the reversing turbine running idly 
in a vacuum when the ahead turbine is working, and 
vice versa. 

There is nothing that can stay the improvement 
and popularity of a machine or process which saves 
n.-oney ; thus we can see for the steam turbine a great 
future, both in commercial power generation, and ma
rine propulsion. The reciprocating engine, although 
very highly developed and universally used, has a 
dangerous rival in the simple turbine, and there is 
nothing t!J.at appeals to the American mechanic more 
than simplicity. 

•• e.· .. 
SCIENCE NOTES. 

Profs. Haga and Wind, of Holland, in 1899 an
nounced that the X-rays were subject to diffraction. 
They have recently repeated their experiments and 

have again proved the existence of diffraction phe
nomena, an d conclude that there is no longer a doubt 
that the X-rays are, like light waves, perturbations of 
the equilibrium of the ether. They have sought to 
evaluate the wave-lengths of the X-radiations, and con
clude that these radiations have wave-lengths of the 
same order of magnitude as light waves. 

Most people are aware of the power of egg shells to 

resist external pressure on the ends, but not many 
would credit the results of tests recently made, which 
appear to be genuine. Eight ordinary hen's eggs were 
su bmitted to pressure applied externally all over the 
su rface of the shell, and the breaking pressures varied 
between 400 pounds and 675 pounds per square inch. 
With the stresses applied internally to' twelve eggs, 
these gave way at pressures varying between 3 2  
pounds and 65  pounds p e r  square inch. T h e  pressure 
l'{,quired to crush the eggs varied between 40 pounds 
and 75 pounds. The average thickness of the shells 
was 13-1000 inch. 

The recommendations of the Advisory Board of the 
Carnegie Institution are of exceptional interest. Prof. 
S. P. Langley tells of the wide discrepancy of results 
obtained in an effort to determine the solar constant, 
the unit of heat exerted by the sun's rays on a given 
surface in a given time. He gives as the probable 
cause of the divergence, the absorptive qualities of 

different layers of atmosphere which absorb heat from 
the sun's rays. He also suggests a possible periodic 
variation in the power of the sun. In view of the im

portant effect of the heat imparted by the sun's rays 
on all life, Prof. Langley advocates the establishment 
of two laboratories close to the equator, at the greatest 
possible difference of altitude and yet within sight 
of each other, so that, under like atmospheric and 
other conditions, simultaneous observations could be 
taken, and the variation produced by difference of 
altitude accurately recorded. Dr. D. S. Jordan advo
cates the sending of an expedition to study ichthy

ology in the Pacific Ocean and to make a marine bio
logical survey similar to that being conducted by the 
United States Fish Commission in American waters. 
Prof. C. K. Gilbert, of Washington, proposes a deep 
boring in plutonic rock for the purpose of ascertaining 
the temperature gradients in the earth's crust. He 
recommends that a mass of great age be selected, one 

which has not for many periods been subjected to 
change, and that a boring be made with some instru

ment similar to the diamond drill , so that the core 

produced could be made the subject of special investi
gation. With such a boring completed to a great 
depth, temperature observations could be taken at 

numerous levels, which would contribute largely to 
geological knowledge, and might prove of great valu-e 
in the study of seismic disturbance. Dr. Ladd, of 
Yale, recommends a certain line of work in his special 
department of psychology and philosophy. Of mO'3t 

importance he considers a bureau of information, a 
sort of psychological clearing house for the inter
change· of not only definite results, but of attempted 
investigations, partial results, etc., with a view to 
keeping all psychologists posted as to what is being 
done. Dr. C. O. Whitman, of the University of Chi
cago, recommends a biological farm for the study of 
heredity, variation, and evolution. 
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THE OZONE WATERWORKS AT WIESBADEN AND 
PADERBORti. 

The city of Wiesbaden has for years been drawing 

its supply of drinking water from the Taunus springs, 
which yield excellent water. But the continued growth 
of the town has forced the municipal authorities to pro· 
vide for some means of supply beyond the limited 

Scientific Americat\ 
drive a direct and an alternating current dynamo ('ach, 
which in their turn furnish the power for the motors 
of the pumps and the current for the ozonizers, this 
current being transformed up to the requisite 8,000 
volts by six step-up transformers ( see figure ) .  The 
building containing the plant is divided into three 
rooms : 1, the engine room; 2, the room for the ozon· 

THE OZONIZERS AT THE WIESBADEN PLAN T. 

source of the Taunus springs, and with this end in 
view the surface water from wells sunk in the plane 
of the Rhine has been subjected to a special purifica
tion, which turns it from a water of inferior value, fit 
only for general economical purposes, into an excellent 
drinking water. The method of purification is a novel 
one, which has nevef before been applied on a technical 
scale. Instead of the water being filtered, as usual , it 
iR treated with ozonized air prepared in ozonizers of 

the Siemens pattern. The whole plant _has been put up 
by Siemens & Halske, of Berlin. Its maximum output 
is 66,000 gallons per hour, but normal ly only 33,000 
gallons are consumed, so that there is a surplus of 
100. per cent available. 

izers and trans
formers ; .  and 3, 
the room for t�e 
steril izing towers. 

In tIl!' "!lginl' 
room a"e placco 
two 60 horge pow
e r W 0 I f' s en
gines, two direct 
a.lld two alternat· 
ing current dyna
mos, two centri· 
fugal pumps, and 

two fans to sup-

THE HIGH POTENTIAL TRANSFORIIERS. 

Every part of the installation is duplicated, so that 
it can be worked in two absolutely independent halves, 
and moreover, if any particular part becomes unfit, the 
connections are so arranged that it  can always be "e
placed by the corresponding duplicate part. 

The equipment is as follows: A pair of engines 

ply the air current for the ozonizers. The portion 
of the building containing the ozonizers is two stories 
high. On the ground fioor it accommodates forty
eight ozonizers placed in two groups sepal'ated by a 
gangway (see figure ) .  Each of these groups forms 
part of one of the two independent plants. It has 
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twenty-four ozonizers arranged in four rowS, one above 
the other, of which every eight are connected to one 
of the six transformers. Such a series of eight ozon
izers furnishes the quantity of ozonized air required 
for one sterilizing tower. The ozonizers are of the 
Siemens type ; the one pole consists of the cooling 
water of the glass tube, and is earthed, while the 
other pole, connected to the transformers, is placed in 
an inaccessible position and therefore causes no dan
ger to the attendant. The ozonizing tubes are inclosed 
in a cast-iron case conSisting of three parts : a com
pletely closed central portion, into which are firmly 
screwed_ the eight ozone tubes ; an upper part, function
ing as reservoir and distributer of the air ; and a 

lower part forming the ozone-collecting chamber. In 
the upper chamber, removeo from all possible touch of 
the attendant, are fixed the terminals from the trans
formers. On the floor of the lower compartment are 
placed the high potential cylinders with their insulat
ing glass rods, and in addition an automatic device to 
prevent a short circuit through any leakage of the 
cooling water. This consists Simply of a strip of filter 
paper stretched across a metal spring. If the filter 
paper gets moist it  tears, the spring opens out and 
automatically places the particular ozonizer out of 
work. 

The cover, bottom, and front wall of cast-iron case
are made of thick plate glass, so that the blue shim· 

THE STERILIZING TOWERS. 

mer of the silent charge, a ce
-
rtain sign of the proper 

working of the apparatus, can be watched by the man 
in charge of the room, which is kept dark. Owing to 
the careful protection of the high potential terminal, 
the apparatus can be fearlessly and safely handled by 
the workmen. The air supply is fed by means of a 
main pipe running along the row of ozonizers and 
sending branches to them severally. 

The brickwork steril ized towers are divided into 

four sections, and are placed in two rows, of which one 
forms the reserve plant. These towers receive from 
a common feed pipe the unpurified water above. They 
are about thirteen feet high, and are filled to a height 
of some six feet with coarse gravel.  The water trickles 
in a fine stream down this gravel, meeting a slow cur
rent of ozonized air ascending under a slight excess 
of pressure. The feed pipe is provided with a conical 
valve which automatically stops the supply of water, 
if at any time any part of the ozonizers is out of order. 
The quantity of water paSSing down through each 
tower is 11,000 gallons per hour, and the volume of air 
passing up in the same time is 21,000 gallons. At the 
bottom of each tower there is a collecting tank for the 
sterilized water, froni which the latter is pumped to 
the 'ligh-level reservoir. 

Due provisions are made against accidents - Interter-
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ing with the working of any particular portion of the 
ozonizing plant. The disturbances which are liable to 
occur are two : 

1. The current in the electrical apparatus may 
fail. 

2. The current of air through the plant may fail.  
In either case an automatic device leads to the clos

ing of the valve through which water is admitted to 
the sterilizing towers, and at the same time a bell in
forms the attendant of the mishap. In this way the 
suppl.y of unsterilized water to the consumers is ef
fectually prevented by means of apparatus which is 
of the simplest construction and easily controlled. 

Each half of the plant, yielding a supply of 33,000 
gallons, expends 50  horse power, of which 27 go to 
the ozonizers and about 22 to the pumping plant, the 
remainder being used up for the air blast, for feeding 
the boiler, etc. 

The cost of the plant figures out to one and one
third cents per 1,000 gallons of sterilized water, of 
which about one-third of a cent falls to the coal con
sumed in effecting the ozonization. ( The price of one 
ton of coal yielding 7.7 times its weight of steam being 
reckoned at $5 . ) To this must be added about two
thirds of a cent in payment of interest and for keeping 

in repair. But it must be remarked that the Wiesba

den plant is 
not typical, as 
there were no 
p r e  - e xisting 
water works, 
and pumping 
has to be done, 
which does not 
properly form 
part of the 
work of an oz
onizing plan t. 

Prof. Pros
kauer and D r. 
Schiider, of the 
Koch Institute 
for Infectious 
D i s e a s e s  
at Berlin, have 
carefully inves
tigated the ef
ficiency 0 f the 
ozone 
in g 
w i t  h 

steriliz
process, 

results 
w h i c h  a r e  
highly satisfac
tory. T h e  y 
worked with 
water which 
was grossly in
fected with vir
ulent bacilli 
(of the cholera 
a n  d 
kind ) _  

typhus 
Their 
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Paderborn marks the debut from the laboratory into 
the technical world of a process which is likely to 
prove a serious rival to older methods of purifying 
drinking waters, which have been in vogue hitherto. 

.... , .. 
THE NEW CHILIAN BATTLESHIP ., LIBERTAD." 

The striking illustration on our front page Is repro
duced from a photograph taken from the launching 

ways, just as the new Chilian battleship "Libertad" 
had taken the water. The heavy chains which are 
seen hangin.g from the sides of the ship were dropped 
to assist by their friction upon the bottom in checking 
the vessel's way through the water, while a part of 
her launching cradle will be noticed still in position 
under her starboard bow. We have seen many' hand
some photographs of a launch, but never one that 
approached this in dramatic interest. 

The "Libertad" was launched on January 6 at the 
yards of Messrs. Vickers, Sons & Maxim, Barrow-in
Furness, England. She is a sister ship to the "Consti
tucion," which was recently launched for the Chilian 
government by Armstrong, Whitworth & Co. from the 
Elswick shipyard, Newcastle. 

It is claimed for the "Libertad," and we think with 
much show of truth, that she is, for her size-ll,800 
tons-the most powerful fighting ship afloat. The 
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to facilitate rapid loading. Thus, the 10·inch guns 
will fire a 500-pound shell with a muzzle velocity of 
2,850 feet per second and a muzzle energy of 28,160 
foot-tons. At the muzzle these guns will be capable 
of penetrating 31 inches of steel armor. The 7 .5-inch 
gun .of the broadside battery is a 50-caliber piece, 
which fires a 200-pound shell with a muzzle velocity 
of 3,018 feet per second, and a muzzle energy of 12,638 
foot-tons. This piece, which can fire eight rounds 
per minute and has, therefore, about equal rapidity of 
fire with the 6-inch piece, can penetrate at the muzzle 
nearly the same thickness of steel plate as the 10-
inch gun, or 29.4 inches. The adoption of such a 
heavy gun for the secondary battery is in accordance 
with the best modern practice, which recognizes that 
the 6-inch piece is not sufficiently powerful to pene· 
trate the modern Krupp armbr with which the sec
ondary batteries of modern warships are protected. 
This 7 .5-inch gun, however, is capable of effecting pen
etration at ordinary battle ranges, and therefore 
marks a great advance on the secondary batteries car
ried by most existing warships and cruisers. 

While the defensive features of the "Libertad" are, 
perhaps, not quite equal to her tremendous powers of 
offense, they are fully up to the average of the latest 
ships. She carries a practically complete belt at the 

w a t e  r line 
which has a 
m a xim u m  
thickness of 7 
inches 
ships 

amid
and is 

result  only con
firmed the con
clusion p r e 
vious�y arrived 
at in the pre
liminary e x 
periments at 
M a r t i n i
kenfelde by the 
same investi
gators, namely, 
that ozone, in 
the concentra

THE QUADRUPLE-EXPANSION ENGINES OF TirE ,. LIBERTAD." 

a s s  0 c i ated 
with athwart
s h i p  screen 
bulkheads 10 
i n che s i n 
th ickness. This 
bel t is 8 feet 
in depth. Side 
armor of the 
s a m e  thick
ness extends to 
the upper deck 
over the whole 
side of the 
ship lying be
tween the two 
m a i n bar
bettes, and by 
its association 
w i t  h trans
verse b u 1 k 
heads of 6-
inch armor, it 
forms a com
plete armored 
central citadel. 
T h e  upper 
deck is formed 
of I-inch steel 
plating, while 
the protecti ve 
deck, which is 
1% inches in 
thickness with
in the citadel 
and 3 inches in 
thickness a t 
the ends out
side the cita
d e l ,  extends 
c o m p l e t e 
ly from stem 

tion in which it issues from the Siemens apparatus, 
will destroy all pathogenic bacteria and nearly all 
harmless microbes, excepting just a few highly resist
ant and innocent forms, provided a suitable gravel 
filling is used in the sterilizing towers. 

A month after the opening of the Wiesbaden water 
works, there was also inaugurated a similar plant, on 
a smaller scale, however, at Paderborn. The steriliz
ing apparatus of this is a precise copy of that at Wies
baden, the only difference being that the water deliv
ered from the sterilizing towers is allowed to fiow 
down in a series of cascades, so as to work out the 
last traces of ozone. 

The Paderborn waterworks have to supply 13 ,000 
to 15,000 gallons of sterilized water daily. The plant 
has nine ozonizers of the Siemens type ( of which 
three are for reserve ) and two sterilizing towers with 
four sections each. The power for the electric plant 
is supplied from a gas engine. The former consists of 
direct and alternating current dynamos, two blowers 
and three transformers, and has arrangements pre
venting the supply of unsterilized water similar to 

those at Wiesbaden. The cost of power is a little 
higher at Paderborn, but on the other hand there is 
less ozone used per gallon of water, so that the total 
expenses are much the same as at Wlesbaden. 

The establishment of the plants at Wiesbaden and 

European-built Chilian vessels, probably because they 
have come chiefiy from the Armstrong yards, are all 
remarkable for .their powerful offensive qualities, the 
armament of these vessels being, in proportion to their 
displacement, more powerful than that of any ships 
in the world ; unless' indeed we make an exception in 
the case of the United States navy. 

The "Libertad" is 436 feet long and 71 feet broad, 
and her mean draft is 24 feet 7% inches. Her motive 
power consists of Yarrow boilers of the large-tube 
type, and twin-screw, triple-expansion engines of 12,-
500 horse power, and her estimated sea speed is 19 
knots an hour. The normal coal capacity is 800 tons, 
but the full bunker capacity.is 2,000 tons. The vessel 
will carry a complement of 700 officers and men. 

The armament consists oC fou r  10-inch breech-load
ing rifies with quick-action breech mechanism ; four
teen 7.5-inch rapid-fire guns, fourteen 3-inch rapid
firers ; four 6-pounders ; four Maxims, and three sub
merged torpedo tubes ; and from this heavy batter� 
it  is estimated that with all the guns firing at theil 

maximum speed, this vessel could deliver in one min
ute 13% tons of metal whose combined energy would 
amount to 1,700.000 foot-tons. In explanation of this 
great total , it is sufficient to mention that the guns 
are all of the modern, long-caliber, high-velocity type, 
with the latest pattern of breech mechanism designed 

to stern at the 
level of the top of the waterliIie belt. The barbettes 
for the 10-inch guns are 10 inches in thickness in the 
front where they project beyond the central citadel 
armor and 8 inches in the rear. The 7.5-inch guns 
are carried, four of them in cas�mates on the upper 
deck at the four corners .of the central citadel, and the 
other ten are within the citadel on the gun deck, five 
on either side. This battery of ten guns is further 
protected by I-inch screens of steel plating placed 
transversely between each pair of guns. These two 
battleships will be considerably the most powerful 
war vessels in the Chil ian fleet, which possesses some 
of the most notable armored cruisers in existence. 

Not the least remarkable feature about the "Liber
tad" is the great speed at which she has been built. 
The first keel plate was laid March 13, 1902, and the 
launch took p1ace on January 6, 1903, the vessel being 
therefore, completed in the remarkably short space of 
ten months. We commend this record to the consider
ation of our private 1'hipbuilding firms, who are large
ly responsible for the backward condition of our navy. 
The contract for the construction of the "Missouri" 
( which is a vessel only 400 tons larger than the "Lib
ertad" ) was signed December 30, 1898.  Last Decem
ber, after the expiration of four years, the vessel was 
no less than twenty months behind contract, and she 

is not yet completed. 
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Automobile New •• 

Now that automobiles h a v e  shown their capabilities 
on the road for transporting suburban sight-seeing 
parties, as shown by the Paris-Versailles touring buses 

.and the New York-Tarrytown Mobile wagonettes that 
were run daily last summer, automobile cars are soon 
to be introduced on French· and English railway lines 
for fast speeding over long distances and for taking 

care of suburban traffic respectively. In France, the 
Serpollet steam motor and flash boiler is to be used 

to pro:-- el single cars rapidly over long distances, while 
in England the Napier gasoline motor, of a type 
similar to that on the car that won the Gordon-Ben
nett race last year, is to be used on individual cars 
over a 30-mile stretch of track. The service required 
in this section is not frequent enough to warrant the 
installation of an electric equipment, so gasoline 
motor cars are to be used, and these will reduce the 
running time over steam trains by about 20 per cent, 
owing to th"lir being more easily and quickly accele
rated. From present indications, it looks as if the 
automobile is destined to revolutionize not only road 
traffic, but traffic on rails as well. 

One great improvement that the French manufact
urers have made on their machines this year is the 
method of lubricating the motor. Instead of depend
ing on splash lubrication alone for oiling every part 
of the engine, positive oil feeds are led to each of the 
crankshaft bearings, and the crankshaft is pierced 
with suitable passages to conduct oil to the cranks 
themselves, so that the connecting rod boxes also re
ceive plenty of oil. In the Renault motor, the oil that 
is splashed up by the cranks is caught in small cups 
at the top of the crankcase, which feed the major 
bearings by gravity. Centrifugal force is depended 
upon to send this oil afterward through small holes 
to the cranks themselves. The new de Dion-Bouton 
double-cylinder motor has a small pump driven by a 
worm gear, that raises the oil to the top of the 
crankcase, whence it flows to the bearings by gravity. 
A sufficient bath of oil is kept in the crankcase all 
the time, to splash up and lubricate the pistons. The 
better oiling arrangements of the motor conduce to 
l onger life and more efficient service, and they should 
be introduced as far as possible on American gasoline 
cars. 

The legislatures of many of the different States are 
at present considering bills regulating the speed and 
operation of automobiles. Connecticut, which has 
had the most sensible law imposing a speed limit of 
fifteen miles an hour in the cou ntry and twelve miles 
in cities and towns, is threatened through the efforts 
to distinguish themselves of some of her would-be 
farmer legislators ; Massachusetts is considering a 
bill requiring that all operators of autos shall be 
registered, and prohibiting the licensing of any car 
capable of traveling faster than twenty miles an hour ; 
while it remains for Maine to try to bring ·anti-autoists 
back to their senses by considering a bfU providing a 
speed limit of eight and twenty miles an hour rn 
towns and country, respectively. In every instance, 

the automobile clubs are fighting the adverse legisla
tion and attempting to forestall it with bills giving 
equal rights to autoists and the drivers of horses. 

Four hundred dollars damages were awarded an 
automobilist of New Haven, Conn., recently because 
of injuries received by being thrown from his machine, 
which ran into a hole in the pavement between the 
trolley tracks 48x7x4 inches deep. The judge held 
that the city was primarily responsible for the condi
tion of the pavement, but that it can exact settlement 
from the trolley company, as the latter, under the 
law, is responsible for the 'pavement between its 
tracks. This is one of the few cases where the autoist 
has come out victorious. 

Another interesting decision has just been made 
by a judge in Bridgeport, Conn., which, while not 
affecting automobiles directly, throws some light on 
the right of way of trolley cars on country roa.ds. A 
hack was being driven with two wheels in the track 
at 12 : 40 A. M. one dark, stormy night last winter. 
A car came along behind it and ran into it, throwing 
it down a small bank and turning it upside down. 
Neither the occupants nor the driver were seriously 

injured, but the driver was awarded $500 damages on 
the ground that the company was to blame in not 
providing a sufficiently powerful headlight for the 
motorman to see an object on the track in time to stop 
the car. The motorman testified that the gong was 

rung just before he saw the hack. In handing down 
his decision, Judge Wheeler said : "The company has 
no exclusive or paramO'unt right to the use of the 
roadway between the tracks. It must operate its 
cars in the knowledge that the public has a right to 
use its tracks as a part of the highway. The trv.veler 
must recognize that the car cannot proceed save lupon 
the tl'ack, and hence he must turn off from the track, 
when he knows the car is approaching, within reason
able time to allow it to pass. When a traveler entetc; 
upon a car track in advance of an approaching car, 
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he must, in the exercise at reasonable care, do what 
he can to avoid accident, and ordinarily, if he turn 
upon the tracks so closely in advance of a Car that an 
accident is inevitable or probable, such conduct will 
of itself be negligent. The traveler already upon the 
track is not obliged to keep looking around to see if 
a car be approaching. Such a duty an his part would 
be inccTIsistent with his right to the reasonable use 
to that part of the highway. When the traveler hears 
an approaching car, it is his duty to turn out. When 
he ought to hear it, not to turn out would be an im
portant consideration in measuring his own freedom 
from negligence."  Under the conditions �iven, "how
ever, that the driver did not hear it was no fault of 
his, and the company was to blame for not taking 
proper precautions toward the avoidance of accident. 

. 1 .  I • 
THE SPONTANEOUS BENDING OF MARBLE. 

One of our correspondents has sent us a photograph, 
which we have herewith reproduced, of a bent marble 
slab in Rock Creek Cemetery, Washington, D.  C. 'The 
picture brings out a curious phenomenon which may be 
quite commonly observed in old graveyards. The slab 
in question has been in position over half a century, 

judging from the inscription, and during this time 
has sagged over three inches at the center. Its length 
is 70 inches, width 35 inches, and it has a thickness 
of 2 inches. The peculiar phenomenon is Inot to be 

confused with that of a slight concavity formed . at 
the center of a slab placed in horizontal position and 
exposed for a long period to the weathpr. ,Such a con
cavity is caused by a slow solution of the marble in 
water caught on its surface, whereas in the present 
instance the thickness at the center of the stone does 
not vary materially from .that at the sides, but a 
marked curvature is shown on both surfaces. In. seek
ing for an explanation of this curvature, one Is at 
first tempted to consider marble as a fluid, such as 
sealing wax or pitch, but possessed of much greater 
viscosity. Pitch in cold temperature is brittle and 
has all the appearance of a solid, but a heav ier sub
stance placed on the surface will, in time, sink to the 
bottom, and a lighter substance will very slowly tioat 
from the bottom of the pitch to the top. However, in 
the present instance, this explanation is not satisfac
tory. 

For an authoritative opinion on the subject, we have 
submitted the question to the Director of the United 
States Geological Survey, and have been referred by' . 

MARBLE SLAB :BENT BY ITS OWN WEIGHT. 

him to Vol. X. of the Tenth Census Reports, which 

contains some notes compiled by Alexis A. Julien, on 

similar occurrences in Europe, where the matter has 

been studied by some prominent geologists. One of 

the instances given is that of a slab in the marble 

v eneer of the facade at St. Mark's, Venice, which at 

its lower end bulges 2 14 inches from the backing. The 

slab faces westward, and was found to become very 

warm in the afternoon sun, while its rear surface was 

kept cool by the backing. Another striking example 

ma.y be found in the Alhambra in Granada, Spain. 

One of the two doorways that have been christened 

"La Mezquita" comprises three slabs of marble, one 

resting as a lintel on the other two, which are placed 

upright. A subsidence of the wall on the right side 

has exerted an enormous thrust upon one of the up

rights, and the marble instead of breaking has simply 

bent outward about three inches. In the quarries near 

Rutland, Vt.,  the bending of thin slabs of marble sup

ported only at the ends has frequently been observed. 

Fleurean de Bellevue discovered a dolomite possessed 

of this property, which he attributed to "a state of 

desiccation which has lessened the adherence of the 

molecules of the stone." De Bellevue seemingly con

firmed this by experiments, which showed that inflexible 

varieties of marble, when heated, became flexible. How

ever, owing to the exceedingly small quantity of water 

present in marble, this explanation is not satisfactory. 

A better solution of the problem has been furnished us 

by Geikie, who says that "irregular and closely con

tiguous grains of calcite which make up a white marble 

are united by no cement, and have apparently a feeble 

coherence." Prof. Julien's opinion is  that "their con
tiguous crystallization has left them in a state of ten
sion, on account of which the least force applied 
through pressure from without, or of the unsupported 
weight of the stone, or from external expansion by 
heat or frost, produces a separation of the interstitial 
nl anes in the minute rifts. Such a condition permits 
the play of the grains upon each other and consider-
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able motion, as illustrated in the commonly obsel"Ved 
sharp foldings of strata of granular limestones with
out fractures or faults . In such cases also I have ob
served that the mutual attrition of the grains has beeu 
sometimes sufficient to convert their angular, often 
rhomboidal, original contours into circular outlines, 
the interstices between the rounded grains being evi
dently fiiled up by much smaller fragments and rubbed
off particles." 

• • • • 
Dr. 'Bedell's Dou ble Electrle Transmission. 

In the current SUPPLEMENT we publish a discussion 
by Dr. Frederick Bedell, of Cornell University, on the 
joint transmission of direct and alternating currents 
simultaneously over the same set of wires. The "com
mon conductor system," of which he is the inventor, re
quires two pairs of wires, each pair constituting a com
plete circuit for direct current. By coupling the for
warding wire of one circuit to the return wire of the 
other, the two will serve as a path for an alternating 
current, while the remaining two wires may be coupled 
for another alternating current. The course of each 
alternating current will be first along the forwarding 
wire and then along a return wire, according to the al
ternating directions of its flow, the circuit being com
pleted through the ground. Thus the currents will not 
interfere with each other and the fluctuations of an al
ternating current will not be felt in the direct current 
circuits sharing the same wires. 

. . . ' . 
The Death of James Glalsher. 

With the death of James Glaisher there has passed 
away an old aeronaut. Forty years ago his exploits 
kept him much in the public eye. In 1862 he made a 
series of famous ball oon trips. Ascending with M r. 
Coxwell in a balloon of 95,000 cubic feet capacity, he 
reached a height of 26,177 feet. On September 5, in an 
ascent at Wolverhampton, he and his companion were 
nearly frozen to death. After registering observations 
up to a height of 36,000 feet Mr. Glaisher became un
conscious. Mr. Coxwell contrived to pull the valve 
string with his teeth, thereby causing the balloon to 
descend. 

• • • t • 
The Indulltrlal Exhibition at Osaka In 1903. 

Osaka, one of the three imperial cities of Japan, is 
the center of great activity at this time, preparing for 
the Fifth National Industrial Exhibition, to be held 
there from March 1 to July 31  of this year. The exhi
bition, which is situated at Imamiya in the southern 
part of Osaka, will surpass in magnitude and beauty all 
preceding ones, and will bring before the public eye a 
fuller, more general representation of Japanese arts, 
manufactures, and resources in their latest develop
ment than has ever been seen before. The exhibit will 
be under the direct management of the Imperial Com
mission which is presided over by His Imperial High
ness, Prince Kan-in. There will be special buildings 
for classified groups of the exhibits, and important 
among them are those of forestry, fine arts, agriculture, 
fisheries, manufactures, education, zoology, foreign 
samples, transportation, greenhouse, cold storage, 
aquarium, and machinery. There will also be bazars, 
restaurants, tea-houses, and the Ceremonial Hall within 
the grounds. Visitors to the exhibition will be fortunate 
in witnessing the two great religious festivals which 
will be celebrated at that time. The festival of Tennoiji 
will gather over ten thousand priests to Osaka from 
all over Japan to parade through the streets in their 
ceremonial robes of rich brocades and brilliant colors. 
To those who attend the exhibition will be granted 
special privileges and free access to many places usually 
closed to all visitors, both foreign and Japanese. 

. , . , .  
()arnegle Instit u te's Grants to Johnll Ho pklnll 

U niversity. 

The Carnegie Institute has made five grants of 
money to the members of Johns Hopkins faculty to 
assist original researches. They are as follows : 

To Dr. Harmon N. Morse, Professor of Analytical 
Chemistry, $1,500 for an assistant in his researches 
upon the new method he has evolved for measurement 
of osmotic pressures. 

To Prof. R. W. Wood, $1,000 to maintain a research 
assistant in his work. He has appointed Thomas Sid
ney Elston of the University of California to the posi
tion. 

Dr. H. C. Jones, in new physical chemistry as it is 
studied in America, gets $1 ,000 for an assistant in his 
researches. Frederi�k Hutton Getman, of Stamford, 
Conn.,  receives the appointment. His doctoral dis
sertation deals with an important problem in physical 
chemistry. 

Dr. J. J. Abel, Professor of Physiological Chemistry. 
$1,000, for the purchase of apparatus necessary to his 
researches in that subject. He is a leader in this 
branch of science in America. 

Dr. J. B. Whitehead, in the physical department, has 
l'eceived a liberal grant to carry forward a research in 
the theory of a magnetic fiel d develope(\ by Maxwell ,  
the English scientist. 
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S O lD e  Suggestio n s  i ll C i vil Englneeri ll�. 

To the Editor of the SC I E N TIFIC A � I E R I C A X : 

The engineering proj ects outlined below may em
body some patentable feat u res, but . the w riter has 
decided to offer them to the public for what they are 
worth. 

The fi rst is  a new method o f  constructing tunnels 
under deep harbors o r  straits, so as to avoid the heavy 
grades, and also reduce the cost ; the second provides 
a means of retaining the high-water level i n  harbors, 
subjected to the action of heavy tides, and with large 
rivers flowing into them, as i n  the case of the harbor 
o f  this city ( St.  John, N .  B . ) ; the third i s  a more 
extended application of the latter scheme, so as to 
render rivers, with elevated banks, navigable without 
the aid of canals, where rapids and shallows must be 
passed ; and the fourth shows how to use glaciers, 
easily accessible, like the Great Glacier on the C .  P. 
Railway, for cold storage purposes. The last is very 
simple, and need not be described at length, as it 
would only be necessary to dig a tunnel i nto the gla
cier, and storage chambers on either side of it, with a 
branch track running i nto the tunnel, to convey the 
goods.  British Columbia salmon and other products 
cou l d  be stored for any length of time, for convenient 
shipment to eastern markets. Other glaciers could, of 
cou rse, also be used-possibly one could be found on 
the Labrador or Greenland shores, not far from trade 
routes. 

The tunnel proj ect involves the construction of a 
submarine embankment, preferably of clay mixed with 
rock ballast, to within about 3 0  feet of the surface o f  
the water,  w h i c h  w o u l d  allow a sufficient depth for 
shi ppi ng, and afterward excavating the tunnel through 
the embankment. The material removed for the ap
proaches to the tunnel could be used for the embank
ment, the width or hei ght of which could be increased ,  
if  necessary, by using t h e  material excavated from its 
interior. In building railway embankments, it is 
found,  that Euch material will force its way through 
enormous depths of boggy deposits, and it therefore 
seems probable that this could also be done i n  building 
these tunnel embankments, where a heavy layer of silt 
is encou!ltered, as on the bottom of the harbor of New 
York. 

The avoi dance of blasting operations would greatly 
reduce the cost of construction, the moderate character 
of which is shown by the fact that thousands of acres 
of real estate have been built out i nto the harbors of 
San Francisco and Boston. The work would be of 
precisely the same natu re, where the embankments 
are built above the su rface of the water for a short 
distance from either shore, and the material for the 
central portion could be distributed by self-dumping 
scows. These shore sections of the embankment would 
afford valuable wharfage, and cheapen the cost of the 
approaches. At the Strait of Canso, N. S . ,  where the 
water is very deep, and one of the shores considerably 
elevated,  the comparison as to cost,  with the usual 
methods of tunnel construction, would be most favor
able. On the elevated shore of the strait, the grade 
could be greatly modified, as well  as the cost of con
struction, by exten ding the embankment for a con
siderable distance above the su rface of the water. 
Either a bridge or an ordinary tunnel at this point 
is considered a serious engineering problem. 

Similar engineering skill would be required i n  carry
ing out the proposed plan for the harbor of this city. 
Bay of Fundy tides are well known for their unusual 
height. and have a range i n  this harbor of about 30 
feet, leaving the smaller shipping stranded at the 
docks, when the tide is out, and greatly aggravating 
the difficulty of providing the larger shi pping, to which 
such methods are dangerou s. with adequate wharfage. 
The entrance channel to the harbor is very narrow, 
with a small rocky island and breakwater on one side, 
and about three miles of shallow rock flats on the othe r,  
which also extend over a large area of the harbor, and 
render it worthless to shipping except at high tides.  

Beginning at the opposite shore and working out 
toward the entrance channel,  an embankment of clay 
and rock ballast, say 5 0  or 1 0 0  yards wide,  could be 
constructed at a moderate cost, and when completed 
would only leave an outlet at the entrance channel 
equal in capacity to the volume of the river water en
tering the harbor, which would then maintain the high 
water level. A lock would be required near the outlet 
to accommodate ships entering the harbor at low tide, 
but of course the outlet could be us

'
ed at all other times. 

Some engineering difficulties might be encountered 
during ' the course of construction, but they could 
doubtless all be overcome. By provi ding drawbridges 
at the lock and outlet, traffic across the embankment 
could be accommodated, but such equi pment would be 
of more value at a point farther u p  the harboT, where 
a ferry service to Carlton is established, across a nar
row arm ( the river channel ) of the harbor, which 
could b e  crossed in the same way, by a bridge anti 
embankment, through which only a channel ( not grad-
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uated ) would be necessary. The embankment at the 
entrance of the harbor could, of course, be abandoned, 
and the whole equipment located here, but the capacity 
of the harbor would be greatly reduced, and shipping 
still exposed to the dangers of the long narrow entrance 
channel. This plan of harbor ' improvement, unlike 
some others proposed, would not complicate the sew
age problem, on interference with the passage of silt 
and rubbiSh, brought down by the river. 

Embankments of this description could be built out 
from the shores of rivers obstructed by shoals and rap
ids, where the banks have sufficient elevation to retain 
the water, making them i nto a succession of elongated 
lakes, which could be entered, i n  both di rections, by 
means of locks and graduated outlets, as previously 
described. Provision would have to be made for flood s ,  
b u t  this could be d o n e  by paving portions of t h e  em
bankmems with stone o r  brick, over which the water 
would flow at the proper elevation. The cost would 
surely be far less than would be necessitated by a 
system of canals.  An embankment subj ected to some
what similar conditions has long been in use at Holy
head, Wales, over which the Chester and Holyhead 
railway passes. It i s  three-fourths of a mile i n  length, 
with a gap at the center through which the tide rushes 
w ith great violence. 

One of the best opportunities for putting this project 
into successfu l operation is afforded by the St.  Law
rence and Ottawa rivers, and a small tributary of the 
latter, almost completing the connection with Lake 
Nipissing and thence to Georgian Bay by the French 
River. Only about twenty-five miles of canal wou l d  
have to b e  excavated , a n d  i f  no greate r obstructions 
stand in the way, the opening of this route to large 
vessels would prove an inestimable boon to Canadian 
and Western commerce. ",y. F. CLEVELA N Il .  

Royal Hotel, St. John, N. B. ,  Canada. 

011 Wen .' I res in 'J'exas. 

T o  the Editor of the SCIEX'l'IFIC A�IJ>:IUCAN : 
We note with pleasure the extensive space you 

have devoted in your issue of January 1 0  to the South
western oil fields and to the fires which have oc
c urred in these fields i n  the last six or seven months. 
It is hard for people i n  the East to realize the en
tire significance of this great oil belt, extending 
across Texas and Louisiana, which has been tapped in 
the last two years at a half-dozen places.  We believe 
the Texas and Louisiana oil  fiel ds are worthy of more 
attention by the Eastern papers in the way of legiti
mate treatment, such as you have given the subject 
in your recent issue. 

We regret, however, that your correspondent has 
misstated the facts in several particulars, and we take 
the liberty of suggesting that you make a correction 
of these mistakes, if  this is consistent with your edi
torial policy. 

To . begin with : The statement that one of the 
largest wells in the Jennings region caught fire and 
blazed for several weeks, is incorrect. This well was 
i gnited from an oil  tank which was set on fire by a 
stroke of l ightning, July 1 5 , and burned continuously 
until July 21-about six days. It was extinguished in 
one half mi nute by the use of steam and water. The 
well in question is the property of Heywood Brothers, 
and after the fire it was put into service and has 
yielded more than 30,000 barrels of oil a month, pro
dUCing a net revenue exceeding $7 ,600 a month. 

Regarding the Spindle Top fire, your correspondent 
states that one of the fires destroyed property cover
ing ten acres of the Hogg-Swayne tract and raged for 
two weeks . He states that this fire occurred i n  Sep
tember, and that at one time fifty wells were on fire 
and that twenty workmen l ost their lives before t hey 
had time to escape. He . probably refers to the first 
fire on Spindle Top Hill ,  which occurred in September, 
and was confined to the Keith-Ward subdivision and a 
portion of the Higgins tract. Only one wel l  burned 
continuously iIi this fire, although ten or twelve were 
ignited at intervals, but were extinguished without 
difficulty. This fire hsted th ree days . There was 
no l oss of life in this fire. In October a fire occurred 
i n  the Hogg-Swayne tract, destroying about fifty der
ricks, and in this fire one workman was burned so 
badly that he died. In this case the fire lasted only 
eight hours. 

The statement made by your correspondent that 
water has proved ineffective i n  extingu ishing the 
Southwestern oil fires is also incorrect . In the Beau
mont fires , water was relied upon , as it was at Jen
nings, and combin ed with steam , it had the desired 
effect. It must be remembered that when a stream 
of water is turned upon a red-hot pipe or tank.  it is 
immed iately converted into steam , and this has the 
same effect as if steam wer<l sprayed upon the fire 
from pipes. 

We trust that you will make these corrections . be
cause we believe they are essential facts and deserve 
to be properly stated.  Consi derable prej u dice has 
been raised against the Texas oil fields on account of 

1 35 
the fires, and sensational newspapers have seized 
upon every possible excuse for printing glaring ac
counts of the few fires that have occurred. We be
lieve that the loss of life and property through fires 
has been remarkably small .  

HOLLAND S. REAVIS. 
Jennings, La. , January 13, 1903.  

. ' 8 • 

Natural G I'o_th of M u shrooms In a Clrc)e. 

To the Editor of the SC m :'l T I FlC AMEHlCAN : 
In S C I E N T I F IC AM�;HICA1'i of January 3 an article ac

counting for mushrooms growing in the form of a ring 
on account of the exhaustion of the organi c  matter is 
m isleading and incorrect. 

Mushrooms do not come from seed or spores directly. 
The sporea produce mycelium under favorable condi
tions ; and this rr.ycel ium will produce mushrooms if 
the conditions are favorable. Otherwise mycelium will 
reproduce mycelium, and i f  conditions remain unfavor
able during the first two generations, then there are 
seldom, if ever, any mushrooms produced until the sixth 
or seventh generation, when some mushrooms may de
velop, otherwise the ring and time are extended to 
about ten o r  eleven generations. If Prof. F. S .  Lamar 
w i l l  take some soil that was inside the ring, or soil 
u pon which mushrooms have grown the previous sea
son, and will plant some fi rst generation n.ycelium, 
making the conditions favorable ,  he will  find that it 
will produce mushroom s and prove his theory wrong. 
M u sh rooms are not particular about the kind of soil 
they grow in , organic matter sufficient is produced an
nually,  but they are very dependent upon suitable mois
ture and temperatu re. Mycel ium is more dependent 
upon the kind of organic matter and less upon mois
t u re and temperature. Fai ry rings of fungous growth 
can be produced by design by controlling the condi
tions, and thus prove the correctness of my theory. 

A .  B. LtX'KJ>::'iHY.  
Eaf'te rn Oregon Experiment Station, Union, Oregon, 

January 28, 1 9 0 3 .  

A Tid al Wave i n  tile Paelfic. 

On February 9 the Low Islands i n  the South Sea 
suffered much damage from a tidal wave. Of the hun
d reds of islands to be found i n  the Pacific, many of 
them located i n  lagoons surrounded by coral reefs, 
the Low Islands are perhaps the most exposed. The 
islands take their name from the peculiar classifica
tion of the inhabitants of the South Sea. Islands are 
d ivided into high and low. Thus it comes that the 
Paumotu Islands are often named on the maps the 
Low Islands. Like many of the South Sea islands, 
the Paumotu or Low Islands are of coral formation, 
rising not more than 20 o r  30 feet above the level of 
the sea, and therefore particularly exposed to tidal 
waves. The High Islands, on the other hand, are of 
vol can ic origin,  and sometimes project their heads 
to a height of 8 ,000 feet . In the Hawaiian group still' 
higher elevations are attained. The Paumotu Islands 
have an area of about 400,000 square miles, which is 
about half as large again as the State of Texas. 
Fortunately, i n  view of the recent disaster, their 
population is small . Had the calamity occu rred in 
the High Islands, which are more thickly populated, 
the fatalities would perhaps have been appalling. 

. . e . •  

A Scarlet Fever Seru m .  

T h e  announcement was made a t  Berlin,  February 2,  
that a scarlet fever serum had been discovered which 
seemed full of medical promise. Experiments were 
said to have been conducted by Dr. Aronson, which 
were quite successful. The result of these experiments 
was announced by no less a person than Prof. Bagin
sl,y, the head of Emperor and Empress Frederick Chil
dren's Hospi tal of Berlin. He is ,  therefore, i n  a meas
u re responsible for the announcement of the thera
peutic value of the Aronson serum. 

'J'lle C u rrellt S u pplen.ent. 

The cu rr�nt SUPPU;l\H ;XT, NO . .  1 4 1 6 ,  opens with a 
most elaborately illustrated article on "Electric Trac
tion at Cape Town . "  Henry R. Lordly discusses ex
haustively the subject o f  anti-friction bearings, illus
trating his text by many telling diagrams. Two 
articles on calculating machines, one on a mechanical 
cashier, and the other on an automatic adder, sub
t ractor, divider, and multipl ier, should be read with 
interest. T h e  English correspondent of the SClJ>:NTIFIC 
A�IEHj('A X begins his account of the Water Su pply of 
London. C.  F.  Saylor presents in an interesting 
article the progress of the beet-sugar industry 
in the United States. "The Universe as an Organ· 
ism" is the title of a semi-philosophical paper which 
contains much food for reflection. Prof. Bedell ,  
w h o  recently announced a method of using one wire 
fer transmitting alternating and direct currents, dis
cusses the subject in a popular paper. 
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HOW THE BOARD IS WIRED 

FOR THE MORSE ALPHA
BET. 

RECORDING 
TELEGRAPH FOR 

AMATEURS. 

BY THE LATE GEORGE II. 
HOPKINS. 

I f  the question of 
utility controls one 
in making and try
ing a piece of appa
ratus, it is useless 
to expect to realize 
anything in the way 
of profit from the re
cording telegraph il
lustrated and de
scribed ; but a few 
interested amateurs 
can co-operate, and 
with a wire and 
transmitter for each 
can secure a practi
cal knowledge of the 
workings of some of 
the large telegraph 
systems and of some 

of the applications of electricity, which could 

not be secured in any other way. The expense 
would be slight, when there is a joining of 
amateurs for one purpose. 

It  is assumed that an ordinary sounder is 
available for the central office recorder, and 
that every subscriber will furnish a trans
mitter, a wire to communicate with the cen
tral office recorder, and

' 
battery sufficient to 

operate one branch of the central office sys
tem. 

In making the central office recorder, a 
common sounder is pressed into service. It is 
provided with a styl us-holder which is clamped 
to the free end of the armature lever. The 
stylus is a piece of steel wire 1-16 inch in 
diameter and 1 inch long, with a rounded and 
hardened point. It is clamped in place by a 
set screw. 

Under the free end of the armature lever is 
journaled an arbor, carrying a wooden roller 
having a V-shaped peripheral groove at the 

center, exactly under the stylus ; so that when 
a paper strip passes over the roller, the stylus 
can make a slight depression in the paper, 
when the sounder magnet is actuated .  

T h e  principal features of this telegraph 
are a simple transmitter for giving fixed calls, 
like a call box, and the mechanism for carry
ing the paper tape over the grooved spool and 
under the stylus. The roll of tape as pur
chased from the dealer is carried on a wooden 
reel, supported by a standard at the rear of 
the sounder. Between two standards in front 
of th.e sounder are journaled 
two rollers, a b. The roller a 

is flanged and provided on its 
periphery with three or four 
rubber bands, to give it fric
tional contact with the paper 
tape. The lower roller b is 
covered with a piece of rubber 
tube and the shaft of this 
roller carries a small gover
nor c, for regulating the speed 
of the tape. The tape extends 
over the roller b, thence 
downward under the flanged 
roller d, then upward to a 
fastener. The roller d is pro
vided with a weight which 
actuates the mechanism. 
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motion when the paper feed stops. In the side of the 
block which carries the stylus is inserted a small stud, in 
which is clamped a wire m, having its free end near the 
side of the roller a, flattened and turned up at right an· 
gles. The flattened end of this wire m l ies in the path of 
a small pin projecting from the roller a, so that when
ever the armature lever is drawn down by the mag
net, the pin is released, and the roller a is allowed to 
turn, but when no current passes the magnet, the 
armature lever rises and brings the flattened end of 
the wire m into the path of the small pin, and stops 
the movement of the roller a, and consequently arrests 
the progress of the paper, until the pin is released by 
another action of the armature lever. Binding posts 
placed at the rear of the sounder are connected with 
the magnet electricaily in the usual way. To transmit 
a signal over a line connected with this instrument, it 
is not necessary to understand the telegraph alphabet, 
nor to know anything in regard to tel egraphy. The 
signals are pre-arranged, so that the operation of send
ing is purely mechanical . 

The signal board here represented in detail, was 
invented and patented years ago by Will iam Hadden, 
but the patent has long expired. This simple de· 
vice consists of a board, a few inches wide, and per-

DIAGRAM OF THE HOPKINS RECEIVER. 
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VIEW OF THE TRANSltlITTING APPARATUS. 

haps twice the length, depending on the num
ber and length of the messages sent. The 
board here shown is 4% inches wide, 7 inches 
long, and %. inch thick, with as many longi
tudinal grooves formed in it, as there are 
signals to be given. The signal board must 
be of very hard wood, and the dots and dashes 
of the Signals are formed by sewing No. 30 
plain copper wire through holes extending 
through the board, from the grooves in front 
to the grooves in the rear. As the signal 
transmitter is at present constructed, the cop
per wire sewed through the first set of holes 
represents the letters of the Morse alphabet 
from A to F, with a dash between each letter_ 
The sewing in the second groove represents 
the letters from G to J. The sewing in the 
third groo ve represents the letters from K to 
M, and so on. All of the wires forming these 
letters are connected together at the top of 
the board, by a wire on the back, which is in 
electrical connection with the binding post 
seen to the right in our view of the signal 
apparatus. The binding post. at the opposite 
edge of the board is connected on the back of 
the board with a third binding post, at the 
lower end of the board. The third binding 
post is connected by a flexible cord with a 
wire, having a flattened end, and provided 
with a wooden handle. Sending a Signal con
sists simply in drawing the flattened end of 
the wire with a uniform speed down one of 
the grooves. The first two binding posts, 

being connected with the 
binding posts of the re
cording instrument and with 
a battery, when a Signal is 
sent, the recorder is relea.sed 
automatically, and the detent 
is constantly withdrawn from 
the pin in the roller, so long 
as the signal is being sent, 
and the message is thus re
corded. When the signaling 
stops, the recorder is stopped 
by the action of the detent. 

Several transmitters may 
be connected with the record
er, and one wire in 'each case 
may 'be dispensed with, by 
grounding the other at each 
end. 

The recorder will run long 
enough to record a long Sig
nal or several short ones, 
with one raising of the weight 
carried by the paper tape. 

• • •  

I t  will thus be seen that the 
paper tape is carried through 
the machine by the action of 
the weighted roller d, and its 
motion is regulated by the 
governor c. The governor c 
consists of a slotted hub f, 
links g g, pivoted in the slots 
of the hub, a slotted sliding 
block h, placed loosely on the 
shaft of the roller b, weighted 
arms i i pivoted in slots in the 
block h, and pivotally connect
ed to the outer ends of the 
links g g, and a light spring, j. 
tending to draw the weighted 
arms i i toward each other. 
The block h is provided with 
a leather washer I, which pro
duces necessary frictional con
tact with the standard, when 
the weighted arms are thrown 
out by centrifugal action. The 
tape reel is provided with a 
slight spring for checking its 

THE RECEiVING INSTRUMENT OF THE HOPKINS RECORDING TELEGRAPH. 

The motive power used in 
the manufacturing establish
ments of the United States in 
1900, according to the census 
report, aggregated 11 ,300,081 
as compared with 5,954,655 in 
1890, 3,410,837 in 1880, and 
2,346,142 in 1870. During the 
census year steam power rep
resented 77.4 per cent, water 
wheels 15.33 per cent, horse 
power 1.3 pc r' !ent and other 
forms of meL nanical power 
one-flfth of one per cent. New 
Yorl{ leads the States in the 
use of water power, having 
368,456 horse power derive<J 

from that source. 
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VENOMOUS SN AKES.-II. 
BY RANDOLPH I. GEARE. 

The American species of Elapids known to be poison
ous are the Harlequi n  Snake, or Bead Snake ( E laps 

fulvus ) ,  and the Sonoran Coral Snake ( Elaps euryxan;. 

t hus ) . 

The Harlequin Snake is found in Virginia, Georgia, 
Florida, Alabama, North and South Carolina, and Mis
sissippi, and north along the Mississippi ,  Missouri, and 
Ohio Rivers. In southern Texas. too, it occurs in many 
localities. This snake is said to be very gentle and 
mild in disposition. Its favorite haunt is supposed to 
be underground in sweet potato fields, where it is 
frequently unearthed by laborers in harvesting. Its 
food consists chiefly of other snakes and various kinds 
of reptiles. One specimen found 
had swallowed another snake as 
long as itself ; while, in addition, 
it had a garter snake about half 
digested. The Harlequin Snake is 
described as having a ground color 
of red with numerous black rings 
and intermediate spaces of yellow. 
The tail is alternately black and 
yellow. 

A rather curious variety of rat
tlesnake is the Crotalus cerastea, 

which, as its name indicates, is dis
tinguished by a horn over each eye. 
Horned rattlesnakes are most ven
omous. 

A rattlesnake which goes by the 
Indian name of Massasauga i s  one 
of the small but very venomous 
rattlesnakes which inhabit the 
pralfles in the western United 
States and territories. The most 
prominent of these rattlers is the 
Crotalaphorus tergeminus ( Sis-

trurus catenatus } .  One of the characteristics of the 
Massasauga is the top of the head, which is covered 
with regular plates just as in harmless serpents, and 
not with scales as in most rattlesnakes. The pit be· 
tween the eyes and the  nose, however, is present as in 
all Crotalidre. The Massasauga snakes are of dark, 
blotched coloration, Ilnd are rarely more than one or 
two feet long. Sometimes they are called sidewipers 
and sideliners from their habit of wriggling sidewise. 

A few words on the , structure of a rattlesnake's 
rattle may not be without interest. Briefly described, 
the rattle consists of a number of hollow, horny 
rings, somewhat like quill in substance, ' and inter
locked with one another, while they are so elastic 
as to permit of a considerable amount of motion 
between them. These rings are not indicative of 
age, as has been supposed, since in some years sev
eral appear, while in others only one ring may be 
developed. Though there is a great variety of color 
in rattlesnakes, this feature can in most cases be 
used as a means of determining the species, other 
distinctive characteri�tics being found in the arrange
ment ,of the shields covering the fore part of the head. 

The dread which even the bare thought of receiving 
a charge of the deadly venom inspires, is fortunat ':Iy 
somewhat diminished by the well-known fact that this 
snake always "rattles" before striking. There has 
been a great deal written as to the reasons which 
cause them to "sound the alarm." The old theory 
was that the "rattling" was intended to warn the 
prey of their approach. This, however, seems alto-

KA88A8AUGA (AFTER HOLBROOK). 
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gether too charitable a view to take, for it is quite 
natu ral to supose that the snake woul d keep as quiet 
as possible when lying in wait for food, lest it should 
frighten away the approaching animals upon which it 
su pposedly depends for its sustenance. Another view, 
and a more plausible one, is that, as the cobra ex
pands its frill and the puif-adder swells and hisses, 
so the rattlesnake sounds its rattle for the purpose 
of alarming any antagonist-be it man, beast, or 
bird-who may design an attack. Thus it becomes a 
weapon of defense-perhaps an expression of fear. 
The snake, not being endowed with human thought, 
would hardly realize that in making itself known to 
its enemies, it was betraying itself, while by remain
ing quiet, its presence might be overlooked, Another 

- . 

THE WEST INDIAN FER DE-LANCE . 

common belief is that the rattle is sounded as a means 
of bringing to its assistance other snakes of its own 
kind. Prof. Samuel Aughey, in an article on the "Rat
tle of the Rattlesnake," confirms this belief. He says 
he once saw a number of hogs attacking a rattlesnake. 
The snake at once commenced rattling, and three 
other snakes almost immediately came to the rescue, 
but the hogs were victorious. and all the snakes were 
killed. Some authorities, who have made careful 
observations, believe that the true function of the 
rattle is to bring the sexes together for mating, while 
still others affirm that its principal use is to f�ighten 
and paralyze the victim into submission, thus acting 
as a kind of "charm." There is yet one more theory 
to account for the use of the rattle, namely, to ward 
off disturbers that cannot serve as food, and thus pre
vent a useless expenditure of venom ! -surely fixing 
this snake as a strict economist, if true. 

These theories may all be partly correct. The phe
n omenon may perhaps be most easily explained by ac
cepting and applying Herbert Spencer's suggestion 
regarding the wagging of a dog's tai l ,  i. e . ,  that it is  
an escape of nervous force which is restrained from 
any other mode of expression at the moment. 

No species of rattlesnake occurs in any of the West 
Indian islands proper. Several species are found in 
the United States, as pointed out, and indeed there 
are but L:.w localities here where this snake is not 

HORNED RATTLESNAKE (CROTALU8 CERABTE8). 
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present, or rather where it was not found before it 
was exterminated. Still, the area inhabited by more 
than one species of Crotalus is comparatively limited. 

It may not be out of place to tell here something ot 
the Fer-de-Lance, the deadly snake of Martinique, 
which is said to have been all but exterminated by the 
recent volcanic eruptions. This serpent may be re
garded as a yellow viper of the family Cro talidre, 

designated zoologically by the term Craspedocephalus 

( or Bothrops ) lanceolatus. The Fer-de-Lance is - rom 
5 to 7 feet long, and is said to be capable of making 
considerable springs when in pursuit of prey or ot 
some object by which it has been irritated. Its bite 
is fatal, the only antidote seeming to be, as in the 
case of bites of other venomous snakes, whisky or 

other ardent spirits. The serpent 
infests sugar plantations in the 
West Indies, and is dreaded alike 
by man and beast. The tail ends in 
a horny spine which scrapes harsh
ly against objects, but does not rat
tle. How deadly is the Fer-de
Lance may be gathered from the 

, description of a writer in Harper's 
Magazine : "If by same' rare chance 
you encounter in the island [of 
Martinique] a person who has lost 
an arm or a leg, you can be almost 
certain you are looking at a victim 

. of the Fer-de-Lance--the serpent 
whose venom putrefies l iving tis
sue." 

( To be continued. ) 
. .  , 

Protecting the Sponges. 

The use of the "skafander" has 
been abolished by Sam os, Crete, 
Cyprus, Tunis, and Egypt. Now 
Turkey and Greece have followed 

suit. The skafander is a device by which a diver can 
remain under water for about an hour. He is thus 
enabled to comb the bottom of the sea with a thor
oughness that has almost exterminated sponges in 
many parts. The employment is its own punishment ; 
for the diver usually dies of palsy of the lower ex
tremities. The law now steps in to assist nature in 
protecting the sponges. In addition to the skafander, 
the natives resort to harpooning, primitive diving ap� 
paratus, and dredging. 

• • • •  8 
The frequency with which old pipes made of clay, 

wood, and metal have been found in England, I reland, 
Germany, Switzerland and , France, has led archreolo

gists to the belief that the ancients may have smoked. 
The belief receives some color from passages in an
cient authors. Herodotus remarks that the inhabitants 
of the Aroxes Islands, supposed to be the modern Volga, 
"were wont to throw piles of fruit on a fire and then 
to inhale the vapor, with the result that they became 
as drunk as ever the Greeks became after drinking 
wine, and the more fruit they threw on the fire the 
more drunk they became." Pomponius Mela talks in 
a similar strain of certain Thracian tribes. Pliny as
serts that the vapor of plants was used to cure dis
eases, and says that in some instances it was even in
haled through a tube. 

HARLEQUIN SNAKE. 
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NEW YORK'S STEEL ROADWAY. 
The laying of a track of broad, flat, steel rails on 

Murray Street, between Broadway, and Church Street, 
which was accomplished the middle of last December, 

was the second step in the opening of a new era of 
transportation in this country. The flrst step was 
the introduction of automobiles ; the second is the 
building of good roads for them-roads that shall be 
suitable for horse·drawn vehicles as well. 

The steel road, strange as it may seem, was flrst 
tried in unprogressive Spain, where a . section of 
it two miles long has undergone the abuses of the 
heaviest kind of wagon traffic for over ten years, 
and yet has stood the test well. At the end of seven 
years, the average cost per year of maintaining the 
sides and center of the roadway was found to be but 
$380, as against $5,470 per annum paid to maintain 
the flint stone paving or surfacing previously used. 
The wear of .the rails themselves was but 0.1 mm., or 
0.003 inch a year. 

Gen. Roy Stone was the flrst to see the possibilities 
of this form of road and to advocate its use in this 

country, which he did most urgently a year ago, in an 
address before the Automobile Club of America. Presi

dent Charles M. Schwab, of the United States Steel 
Corporation, had some rails rolled after Gen. Stone's 
designs, and presented them to the Automobile Club, 
in order that it might lay and test them.  It was 
thought that Murray Street offered the severest test
ing ground, on account of the heavy trucking through 
that thoroughfare. Consequently, that was the street 
chosen in which to make the first test. The rails haVe 
been in use two months now, and teamsters driving 
through Murray Street have learned the advantagE: 

in using them. Our illustration gives a good idea ot 
the appearance of the street at present. 

A glance at the cross�sectional cut will ·show the 
reader how the roadbed is prepared for laying the 
rails. Two 18 x 18-inch trenches are dug and filled 
with 1 lh-inch broken stone laid over a layer of old 
paving stones, and top-dressed with 3 inches of fine 
gravel.  The rails are laid on this and fastened to
gether at their ends with fish plates on the sides and 
bottom, while %, -inch tie rods at intervals keep them 
parallel and properly spaced. In building a country 
road, the earth is graded up to the rail on each side 
and filled in slightly higher in the center, so as to 
give the general contour shown in the cross-section. 

The rails used in Murray Street are 40 feet long and 
1 foot wide, with flanges 3 inches wide on the under 
side and % inch wide on the top. The rai l  is :r,;-inch 

thick near the flanges, and a trifle 

thicker in the center.  The slight flange 
on each side of the top of the rail tends 
to keep a wagon wheel from running off 
with any slight side-pull, while it can 
nevertheless easily surmount the flange 
when the driver wishes to run on or off 
the track. The rails are laid with the 
alternate joints on opposite sides, simi
lar to those of a railroad track. The 
distance from center to center is 5 feet, 
6 inches. The w�ight of the rails is  25 
pounds to the foot, or 132 tons per mile, 
and the estimated cost of a mile of 
track, including laying, is $4,000. Gen. 
Stone believes, however, that on country 
roads lighter and narrower rails weigh· 
ing but 100 tons per .lI!ile can be used, 
and, with steel at $18 per ton, as it is in 
times of d epression, this figure can be 
cut in half. When once built, a road 
of this type will last a generation if the 
earthen part of it is kept in repair at 
sl ight expense. 
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etc. , fully two-thirds is chargeable to poor roads. 
With such facts as these before it, it is to be hoped 

that Congress will have the wisdom to pass the 
Brownl ow bill appropriating $50,000,000 for assisting 
in building good roads, which, according to the pro
visions of the bill,  may be built with steel rai ls if de
sired . 

_._--- -- .. . . .  ., 
A CURIOUS CASE OF REGELATION. 

Mr. Howard, of Hillsboro, Ohio, sends us a photo
graph of a lump of ice whose genesis is somewhat 
puzzling. His account of the affair is as follows : 

"Duri n g  a cold spell several evenings ago, I left one 

A CURIOUS ICE FORMATION. 

night a graniteware .cup full of hydrant water on the 
floor of a wooden outhouse. Ther.e was nothing in the 
room to disturb it. In the morning the water was 

frozen, an d I was greatly surprised to see a spur two 
inches long projecting from the block of ice on on e 
side. The cup is about four inches across ." 

Perhaps some of our readers may be able to  point 
out some explanation ; meanwhile the following the
ory has been suggested : The cause of this phenom
enon may be somewhat as follows : The water was 
rapidly cooled, and a layer of ice formed at first on the 
surface. Then, owing probably to an unusually rapid 

CROSS-SECTION OF STEEL ROADWAY. 
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well known, so that after a while there would be con· 
tained within the cavity of the block of ice a quantity 
of water at a temperature below 32 deg. F., that is to 
say, below the normal freezing point. A further tall 
of the temperature caused the formation of some more 
ice, and, consequently, a further increase in the pres
sure within the block, until at last this pressure be
came sufficient to burst the. ice, and the water was 
squirted out in a jet. At the same time the pressure 
was relieved, and thus the freezing point of the water 
rose to its normal value, so that the water of the 
jet, being some degrees below this point, immediately 
froze as it stood. 

A somewhat similar occurrence is described in La 
Nature as having been observed about the middle of 
December last. D. Crispo, director of the government 
laboratories at Antwerp, writes that some of the speci
mens of water in his laboratory froze in the bottles 
containing them, and one of the bottles presented a 
most curious appearance, the ice protruding from its 
neck in a long, smooth worm, capped by the cork, 
which was forced out. Mr. Crispo thinks that in this 
case the ice was gradually squeezed out by the in
creasing pressure in the bottle, behaving like a viscid 
l iquid in consequence of fusion under pressure and 
subsequent regelation. He does not think it likely 
that the water was squirted out suddenly. But it must 
be noted that the case recorded by our correspondent 
offers something diffe.rent from this. The ice in the 
bottle might be squeezed through the unyielding 
glass nozzle, but if we suppose that the spur on the 
bloek of ice of our illustration was gradually forced 
through a hole in the block we are faced by the diffi
culty that here the aperture itself, having edges of ice 
and not of hard glass, would itself be melted by the 
pressure and would widen out, so that no spur could 
be formed. 

We should be interested to hear the views ot some 
of our readers on this matter. 

. 1  • . .  
THE OR ANGE IN NORTHERN CALIFORNIA. 

BY ENOS BROWN. 

Planting of the first orange tree in the Sacramento 
Val ley was coincident, almost, with its permanent oc
cupation by Americans. Very few of the early miners 
d reamed of more than a temporary settlement in the 
land of gol d. They had but one purpose-the sudden 
acquisition of wealth and a return to their distant 
homes to enjoy it. To most persons the character and 
resources of the new country were not even conjectured. 
Geographical sclence, fifty-fou r  years ago, probably 

knew less about California than is now 
universal ly known abou

'
t the interior of 

Africa. A few years' residence by the 
new settlers, however, was sufficient to 
demonstrate the transcendent charm of 
the climate and the exuberant fertility 
of the soil, and to convince them of the 
wonderful agricultural resources . of the 
new land. 

Cultivation of the orange as a com
mercial proposition in these northerly 
regions was one of the results of the se
questration of placer mining under the 
anti-debris law-the golden fruit to sup
ply resources that had hitherto been 
drawn from golden sands. Progress has 
been rapid. In 1893,  but four cars were 

shipped from the Sacramento Valley. In 
1896, shipments had increased to 81  cars, 
but, in 1901, the total cars shipped out 
numbered 2,341, a number which fair
ly entitles northern California to more 

than a respectable position in the orange 
fruit trade. 

The city of Oroville, Butte County, 
may be fairly regarded as the center of 
orange 
Valley. 

cultivation in the Sacramento 
It is 450 miles north of Los 

Angeles, and in about the latitude ot 
Philadelphia. Soil and climatic condi
tions are especially favorable here, and 
the orange tree reaches its fullest pro
portions and the fruit its most perfect 

flavor. The mean annual temperature 

Comparative tractive tests have dem
onstrated that the power required to haul 
a wagon on a steel roadway is less than 
one-fourth that needed on the ordinary 
stone road. According to the report of 
a Pittsburg, Pa., engineer, Mr. F. Mel
berger, who made some tests with a 
l,350-pound wagon on a steel road, the 
average drawbar pull per ton was but 
3 .23 pounds, as against 41 pounds per 
ton on macadam and from 75 to 102  
pounds per  ton on hard earth roads, as 
demonstrated by previous experiments 
made in Atlanta, Ga., under similar con
ditions. This means t�t 12 times as APPEARANCE OF STEEL ROADWAY IN MURRAY STREET, NEW YORK. 

here, as in all the orange growing coun

ties of the valley, averages but four
tenths of a degree below that of Los 
Angeles. So mild is the cUmate that 
frost neyer damages the orange groves 
of the locality, neither do pests, which much power is required on macadam as 

on steel, and from 23 to 31 times as much on dirt 
roads. Experiments also show that the tractive force 
required on steel is considerably less than on asphalt. 

These I1gures, coupled with those secured by the 
government as to the cost per ton-mile for haulage on 
country roads, viz.,  25 cents, as against 8 cents per 
ton-mile in Europe, only go to show how wasteful 
our present roads are. Of the $90,000,000 expended 
annually for road transportation of farm products, 

fall in the temperature and to the fact that the granite 
basin is a better conductor of heat than the ice and 
water, a crust of ice formed lining the granite cup, 
and inclosing, together with the ice on the free sur
face, a quantity of unfrozen water in the cavity so form
ei .  Any further freezing of water contained in this cav
ity must now create a. pressure there, since the ice 
formed occupies more space than the water. But as 
the pressure increases the freezing pOint falls, as is 

southern orange growers have ceaselessly to combat, 
ever prove a serious menace. The orange growers 
of the Sacramento Valley boast that their fruit ripens 
two months earlier than in southern California, which 
lies 7' degrees farther south. By the time the northern 
orange crop is gathered, shipped, and sold, the sou th
ern orchardist is beginning to pick his fruit. 

Throughout the Sacramento and San Joaquin val
leys plantations of orange trees are l ocated on the 
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bluffs or foothills, in preference to valleys, which are 
more liable to be reached by frost. The soil preferred 
is that of a deep, gravelly, ferruginous, and porous na· 
ture. Though thousands of young trees are planted 

yearly, additional to those in full bearing, the limit of 
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protection from the sun's heat. September and October 
are the budding months. From the time of planting the 
first seedlings the land is cultivated without much cessa· 
tion. February, March and April are the months when 
the ground is plowed and cross-plowed. Afterward it 

ERECTING TENTS OVER ORANGE TREES BY MACHINERY. 

acreage is very far from being reached in California. 
There is no danger from an oversupply of fruit. The 
market seems to be boundless. 

The methods pursued by the orange cultivators of 
Butte County are such as any one, even though not 
experienced in the business, can easily acquire. There 
are no secrets about it. The first requirement is in 
land selection, about which there need be no difficulty, 
the only choice being the distance from the shipping 
point ; the nearer the land to this, the more expensive it 
is naturally. Irrigation is an absolute necessity, owing 
to the scant summer rains. Water is piped to the lands 
under a common ditch. 

Preparing lands for orange cultivation involves reo 
peated plowings and harrowings both ways, in order 
to pulverize the soil and extirpate vegetation. The 
ground should be leveled and hollows filled up. With 
a gentle slope, a regular flow of i,rrigating water is 
assured. Land is plowed to a depth of 7 inches. Fer
tilizing with stable manure and nitrates is customary. 
Orange growing exhausts the soil in time, and it is 
necessary to restore its diminished strength. 

Trees are planted 25 feet , apart or '( 0 to the acre. 

is harrowed each way to within three feet of the 
trunks. Under the trees the soil is cultivated by 
gangs of men. February and March is the time for 
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venient places. Ditches are run between the rows and 
three feet distant from the trees, three ditches between 
each row. Water is supplied at least once each month 
and for twenty-four , hours at a time. After each irri
gation a harrow is run over the ground and the tem
porary ditches leveled. May, June, July, August, Sep· 
tember, and October are devoted to cultivation and gen
eral oversight. In November the fruit begins to mature 
and all else is dropped in order to gather the crop. The 
gathering season is in full operation by the middl e of 
the month, when the labor of every man, woman and 
child is utilized for picking, packing and shipping the 
ripe fruit. This essential matter being concluded, the 
season is over and the orchardist is permitted a rest. 

Three years after budding or six from planting the 
seedlings the trees begin to bear. The first crop is 280 
oranges, the second averages 420, increasing in number 
each successive year, provided that cultivation and 
care is  never neglected. 

In scientifically conducted plantations the soil is 
kept absolutely free of extraneous vegetation, every 
atom of nourishment being required by the tree. The 
orange tree is a rapid grower and yields prolifically 
when properly attended to. Neglect is promptly indi
cated by shrinking and discolored foliage and diminu
tive fruit. In health it displays every evidence of 
thrift. When properly cultivated, the orange is one of 
the most beautiful of trees. 

Co-operation among neighboring orchardists provides 
for handling and shipping

' 
the ripe fruit. Uniformity 

of grade and other advantages are thus secured. A 
central packing house receives from the orchards. The 
highest grade is 80 to the box, diminishing to 96, 112, 
126, 140, 150, 176 and 200 to a package. Packing and 
papering is done by ordinary help, requiring no espe· 
cial skill .  The grader is ,  a simple contrivance with a 
large hopper into which fruit of all sizes is dumped, 
the sizes being separated in passing down the incline, 

Year old seedlings are procured from the nurseries. 
In three years these seedlings attain a strong growth, 
the trunk measuring in diameter about 2Jh inches. 
The trees, now ready to bud, are pruned. This 
is done by cutting off all upper branches, leaving 
nothing but the forked stump, which is from 3 t0 4 
feet high. Two incisions like the letter T are made 
in the bark, into which the new bud is inserted. A 
string tied around the cut keeps the opening closed and 
the new bud soon begins to show signs of growth. 
About two buds are inserted in each trunk, all super· 
fluous growth is checked ,  and every atom of nourish
ment is directed toward the development of the new 
grafts. During budding the stumps are covered with 
sacking to prevent too rapid evaporation and to afford 

SETTING UP TENTS BY HAN D TO PROTECT THE ORANGE TREES. 

pruning. All low and superfluous growth is then cut 
down. Water is generally conducted to the groves in 
pipes placed below the surface with openings at con· 

GENERATING POISONOUS GAS TO KILL SCALE INSECTS. 

each passing into its proper opening. The oranges 
cultivated are the Washington navel and Tangarines. 
The amount of help required in the orchard varies with 
the seasons. In picking time the number of hands is 
greatly increased, as it is during the season of pruning. 
Ordinarily one man to thirty· five acres is the rule. 

The cost of starting an orange orchard in the Oro
ville district, land at from $40 to $75 an acre, has been 
estimated as follows : Plowing, harrowing both ways, 
$60 an acre ; digging holes to set out trees, $40 ; seed· 
lings ( 80 to one acre ) ,  $48 ; cooler for irrigating, $5 ; 
labor, per acre, $5 ;  or a total of $108,  exclusive of the 
cost of the land. Second year the expense per acre is 
estimated at $25.50 ; third year $ 20.50, and fourth year 
$ 23.80,  fifth year $26 .50

'
, or a total for five years of 

$ 204.30. Ordinary cost of · clearing land is about $15 
an acre. Orange lands in full bearing

' 
are now selling 

at $1,000 an acre. In the sixth year after planting, an 
income is tei ,be expected from the o rchard, which will 
increase year after year in proportion to the skill and 
care displayed in cultivation . 

• • • • • 
The new Morningside exchange of the New York 

Telephone Company represents an investment of $300,-
000 and has a capacity for 7 2,000 wires. It is located 
on 124th Street near Seventh Avenue, and has just 

been opened for use. The switchboard alone cost 
$ 1 25,000. It is equipped with a newly patented device, 
by means of which any of the subscribers 01, a party 

l ine may be called up without ringing the bells of 
the others. 
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ltEeENTLY PATENTED INVENTIONS. 

A"rlcultural IlDplelDent8. 

CULTIVATOR.-G. K. SPITZENBERG, Fors
thaus LinzmUhle, neal' Pfaffendorf, Branden
Imrg, Germany . Primarily this Implement Is 
for forestry cultivation, but may be used also 
in agriculture and horticul ture. The sol i to be 
t reated Is loosened and m ixed to the required 
depth,  by means of rotarlly-movlng knives or 
blades, w i thout reversing the layers of soil .  
This i s  done in such manner that ( In forest 
soi l )  the vegetable soli w i l l  be most p lentiful 
on top and no sharply-defined line w i l l  exist 
between loosened and un loosened soi l .  Pressure 
I s  then brought to bear on the l oosened sol i ,  
which I s  fina lly  covered with a fine loose 
gmnulated layer. 

BAND-CUTTER A:-ID J<'BBDEH.-J. H .  

Ml8eellaneou8. 

GALLEY.-P. J. COONEY, Philadelphia, Pa. 
The improvements In this Invention are direct
ly aUled to the printing business, and more 
particularly to the production of a gal ley hay
Ing an efllclent l ockup so arranged as t o  avoid 
distortion of certain del i cate parts of the 
galley. 'l'he quoin, screw, and all parts of the 
device are non-detachable, so that the user a l
ways has a complete ga l ley ready for use. 

V I T R I I!' IABLE PHOTOGRAPH IC DECORA

T I ON .-L . CRABTREE, Xewark, �. J.  I�mbodled 
in this invention a re new and useful  Improve
ments in vitrlfiable photographic decoration 
for p roducing photographs especial ly designed 
for decoratiYe effects on china, glass, eal·then, 
and stone wares, enameled metals, or other 
material yielding to vitriflahle decora tion, the 
photograph appearing indestructibly on the 
finished article In a desi red color and without 
a gelatin carrier. 

C O O L BH.-F. Gt;TTEXOE'W, Brooklyn, N.  Y. 
This i s  a portable device ananged to keep the 
liquid cold without danger of becoming con
taminated by ice or other cooling medium, the 
construction a l lowing quick removal of an 
empty receptacle or the ready insertion of one 
filled with plain water, or liquid, to be cooled. 

OBSTETRICAL S H E ET.-SARAH FAt;LK-

FLOIIE:-1CE and J. E.  MIS NER, Wichita, Kan. 
In the operation of this machine, the straw 
carrying the grain i s  fed to the endless caITler 
and I s  carried upward to the band-knives, 
which cut the bands. Thence I t  pa sses to one 
of the retarders near to the upper right-hand 
end of the carrier, this retarder having consid
erable speed, after which It passes over this 
to the other retarder, which has a comparative
ly slow speed, and thence to the wheat-whee l ,  
t h e  straw being operated u p o n  b y  t h e  rotary 
knife. The straw-gate p revents the straw from Ntm, New York, N. Y. In corporated In this 
passing through, so that the knife acts direct- sheet I s  a pad of two or more, p referably six, 
ly upon the straw ; otherwise the device works sections or members p laced one upon the other 
a s any other similar feedel·. and so attached ' that a solid section may be 

___ quickly and easily removed, exposing a lower 
Dentl8try. and clean section. The seve ral sections are so 

111 ' NU L'ACTt:R�' 01<' DI'NTAI C ROWN S.- constructed that they w i l l  be comfortable to 
E . ..;� -.Vl:.LIAMS, �rgY le, '�IS. l�racticallY em- lie upon and of an absorbent nature with p ro
bodied In the patent here p resented are certain tective covering, which w i l l  p revent one section 
new and useful imp rovements In the manufac. soil ing another or the bedding. 
ture of dental crowns, whe rehy a seamless RI D ING-ST I R Rl'P.-W . G. �I t;lll'H Y , Yank
crown is p roduced conforming in every deta i l  ton, S. D. A rider wearing an ordinary boot, 
as nearly as possible to . the original tooth. shoe, or any footwear , can u se this device w i th 

ART I F I C I A L  TOOTH.-W. I<'. WHEELEll, ease and freedom , as the movable shield I s  so 
'I '''h 1 f I h i '" shaped that It conforms to the Instep , and a Spencer, !lIass. •• r . " ee er urn s es n u lS hroad convex su rface minimizes the friction on dental �nvention new and useful Improvements the foot. The stirrup resists the strain or In artificial teeth whereby their cost Is  greatly I p " essure of a fa l l ing horse and the shield lessened. and a t the same time a very strong , 

and durable a ttaching stud Is p rovided. The I tends to b.race and st rengthen the side portions 
of the stn'mp which wi l l  not give way and stud can be �ade of less expensive metal hreak when fa l len on. The shield has ' a free than that reqUIred for the socket,  and as both swinging p lay in an upward and rearward dlare not made of the same expensive material 

It  Is evident that the tooth can be very cheap ly rection ; but I� �o disposed that the upward 
manufactured. 

Eleetrlcal Devlees. 

movement Is lIm' ted or arrested by the co-
operation of the stirrups in order that the 
shield may be p revented from moving too fa r 
and to cause It to drop by gravity back to its 
normal operative position. 

S U S l'E�DE RS.-I.  WECH S I.Ell, Brooklyn, N . 
Y. This Invent ion hea rs particularly on im
p rovements In the back rings for suspenders, 
the p urpose being to p rovide a back dng so ad
vantageously alTanged that the suspenders may 
be tumed in it and held In position to pass 
ove r the wearer' s shoulders or tumed and held 
In position to serve as a belt .  

D I S PLAY-C A B I N HI'  FOIt R I BHONS.--N. 

Busintss and Ptrsonal Wan,s. ! :=f�"t:r� l� � : \\ '"' 
-::-=-:-::--:=--------..:...-- i I I  r' l nil ��[11 i1V1Lill1J�1 1'1 

READ 'l.'HIS COLUMN CAREFULLY.-You ��I� n wili lind inquiries for certain C1W38e8 of articles JfjJlTO t e CO I � II 
�umbered in eonsecutive order. If you manu- \ .1 � 4 Q \�- � facture these goods wrIte us at once lind we will d-Q, send you the name and address of the party desir- an uerz es ing the mformation. I n  every ('a8e I I  Is neee8- 'I • 
sarI' 10 give Ihe nUlDber 0" the Inquiry. 

M U N N  & C)O. 
Marine Iron Works. Ch icago. Catalogue free. 
I nq u i ry N o. 3801J.-For a machine for cutting fruit mto cubes about � ot an inch tn size. 
For hoistinll enll:lnes. J. S. Mundy, Newark, N. J. 
I n q ll i ry No. 38116.- .'01' manufacturers of inclined stairways or elevators. 
I I  U. 8."  Metal Polish. Indianapolis, Samples free. 
I D q u l r y  No. 3807 .-�'or a machine for em broiderlOa monograms, etc., on handkerchiefs. table Hoen, etc. 
Coin-operated machines. W illard, 284: Clarkson St., 

Brooklyn. 
I n q u i r y  No. 3S0!!O.-�-or maker. of elastic and all kinds of webbings. 
Dies. stampings. s pecialties. L. B. Baker Mfg. Co., 

Racine, Wis. 
I n q u i r y  N o .  3809.-For manufacturer of smail 

motors and dynamos. also address of firm who makes 
Porter motors. 

,Ulowers and exhanst er.!. Exeter Machine Works, 
Exeter. N .  H. 

I n q u h'Y No, 3S10.-�-or makers of smali hardwood cases. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. 

Chal{Tin �·all., O. 
Inqll i ry No. 381 1 .-For manufacturers of papier mache trames. 
Sawmill machinery and outdts manufactured by the 

LaDe Mfg. Co . . Box 13, Montpelier, Vt. 
I n qn l r y  No. 381 Z.-For a m achine for weaving 

wire and wooden slats. 
Manufacturers agricultural im plements for export. 

Hobson & Co . . 17 State Street, New 1'01'1<. 
I D q ll h')- N o .  3�1 3 .-�·or varties who fumi.1i muterial for Ottilla up an open hearth acid and crUCible steel casting plant. using fuel oil .  
For Machine Tools of every description and for Ex

perimental Work call upon G arvin'., 14\1 Varlck. cor. 
Sprinll: Streets, N. Y. 

HINTS TO CORRESPONDENTS. 
Names and' Address must accompany all letters or 

no attention will be paid thereto. This is for OUl' iutOl'mutton and not for publication. 
References to former articles or auswers should give 

date ot paper and page or llumber ot question. 
Inquiries not answered in reasonable time should be 

repeated ; correspondents will ben l' in mind that 
some allswel'S l"f'Quire 1Iot a little research, and, 
though we cudea VOl' to reply to all eithcl' iJy 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised In OUt· columns will be furnished with 
addresses ot houses manufacturing or ca rryillg 
the same. 

SpeCial Written Information 011 lliuttel'S of personal 
rtither than general interest cannot be �xpected 
w ithout remuneration . 

Scientifio Amerioan Supplements rpfctTetl to may lie 
had at the office. Price 10 <:pnts each. 

Books refcl'l'ed to promptly snpplh.'d on receipt ot 
prict'. 

Minerals sellt for l'xumillutioll should be distinctly 
mUl'kt'd 01' Illhdetl . 

( 8843 ) A .  C .  A. writes : Is it pos-
sible to use watchcase teiephone receivers as 
transmitters, and if  so, how '! A .  It is pos
sible to use a telephone receiver which con
tains a magnet and a coil as a transmltte l' fOI' 
short distances. B u t  such an arl'Rngement I s  
n o t  used even for short distances, ileeause the 
microphone i s  much more sensitive as a trans
mitter.  This i s  used in some form in almost 
every transmitter in the country. 

( 8844 ) A. L . asks : Can any other 
metai be used in the eiements of the gdi son 
storage battery instead of nickel and i l'on , 
provided one Is a superoxide ? I f not, why so ·! 
Could not the same metal be used In both ele
ments p rovided again that one is a peroxide 'l 
Could not an oxide he used instead of a per-

I n q uiry No. 3� 1 4 .-�·or firms dealing in materials oxide '! A. N o other metals can be used in the used in photogravure. Edison storage 1m ttel'Y than he bas used, e lse 
I.et me sell your patent. I have bu yers waitinll. it is no longer an Edison battery. There are Cbarles A. Scott, Granite Building, Uochester, N. Y.  metals which c u n be  tlsed for storage cells. It  

w!t':,?'�� ��d
N

.:l;'c=t�.
l l}.- �·or d ealers III ni l parts of is, however, m o s t  p robable tha t  the m o s t  efll

SA W M ' I.LS.-With variable frictioll feed. Selld for cient have now heen tested, and that none so 
eatalol/u e  B. Geo. S_ comstOCk. Mechanlcs burll. Pa. good a s  t hese w i l l  be found. This w i l l  not 

( D q ll h'y /1\0. 381 6.-�·or manufacturer of small however discoUl'age inven tors from stili search-
motors and turbines. Ing and trying to discover other forms. If a 

PATJo:XT "Olt SALE.-l>O_ 1;99,\1.18. �;nt i re or by Stllte metal forms two oxides, i t  can he used for hoth 
and coullty rights_ A ddress E. H. Trullx, 953 Warren p lates. Treadwe l l ' s  " S torage Battery" treats 
Avenue, Chlcaf,!o, Ill. the subject quite fully.  

mM�
q

r�r� � ��i�ai!; ·.;d����I�Cr
U!��'::'�:;:-!,S!1 "wn:,�� ( 8845 ) W .  S . O .  asks : About how 

In w l .s. Ilnd pottery. lIlany ampere tu rns w i l l  it requh'e to economic-
�'Oll SAI.':.-Brlck fuc'ory 22,lXXl feet space. power ally saturate a sol i d  soft-wrought I ron or steel 

plant, side track. Immedillte possessiou. .'. A. Clark. core, 4 \4 inciles hy 10 Inches long, to he used 
184 Dear born Street, Cblc"llo. as a field core fOI' a l ternating generator of the 

I nqu i ry No. 381 8.-�-or mllnufllcturer of fancy induction type '! A . Ahout 7;;0 amppre turns sil k cord and narrow tape. w i l l  be required to bring a bar of i ron 4 ',4 
Hand machines for ma rkllll/ and for cutting ovals and inches In diameter and 10 inche s  l ong to praccircles in all kinds of sheet materiaL Price reasonable. tical saturation. F. W. Starr, Sprlnll:tleld. Oblo. 

( 8846 ) E. F. asks for the dimensions 

ELECTROHYDRAULI C  VA LVE.-C. E :-1-
BERG an(l J. ERICKSO:>l, St. Josep h, Mich. This 
Invention relates to an appl iance operated by 
electricity for opening and closing a valve fOI' 
a hydraul i c  conduit or ana logous structure. 
By aid of �he mechanism of this device, an 
operative may open and close any hydraulic 
,·alve. however cumbersome, by the mere p res
sure of a th!ge r. If desired, the wires may 
he run any ' Iength, and the operative be able 
to actuate the valve from such distance. I n q ll i l' y  No.' 3!!019 .-For manufactUrer of " Star " LA�'O:-1, Earlington , Ky . M r .  Lafon has p ro- foot power acrew�cuttillll: l athe. of a spark coi l , size and amount of wire, also -- - duced a rlhbon-holding device that w i l l  exhihit �Iallufacturers' Advertlsinll: Burenu , New York. how long the core sh ould be. Is there any 

E ngi ne Ilnprovelne nt8. the ribbons while in wrapped-up condition, and 'I'rade mediu lll s l\ speCialty. Lowest known rates. Re- insulation between p r i mary and secondary 
E X PLOSIVE ' E:'-G I X K - J .  WI LLOUGHBY, he has aimed to provide a cabinet with fea- ferences. Correspondence solicited. winding ? A. Jnmp spark coil s  are made In 

B rook lyn, N. Y. I n Its p referred form this en- tures that adapt i t  for conven ien t service t o  
m���'t�.l ry No . 3!!O�0. -For manufacturer of soiaI' a l l  sizes according to their use. Norrie' s " I n

glne embodies a douhle crank-shaft to which expose the end portion s  of r ihhon bolts for 
Manufacturers o f  patent urticles, dies. stamping duction Coils, " which we can send you for iji1 ,  

are connected the rods o f  four p istons, work- Inspection while i n  the cabinet and t o  su lfpr tools. I ill:bt machinery. Quadril<" ;\Ianufacturing Com- gives fu l l  deta i l s  for lengths of spark up to 
ing, respectively, In four cylinders, and giving I 

the removal of any bol t  or ribbon , as may be pany, 18 Soutb Canal Street. Chicallo. I :!  Inches. The details  of construction are 
fou r  impulse s to the shaft during every revolu- desired. I II q ll l r y  l'i o . 3�� 1 .-�·or firms ruakillil com pressed quite too long for a letter. A col i giving an 
lion. By al l' comp l'essing means the p roducts CHA PL ET AND S II H I N E  0 1,' TIIB HOLY air machinery. Inch and one-half spark i s  described In our 
of combustion are swept out of the cy linders RO S A RY.-T. SAUL'I', New Haven , Conn. 'rhe Crude 011 burners for healing and cooking. Simple, S VPPI.tnm:-1·r No. 160 and one giving a G-inch 
Immediately before fueling, which operation i s  purpose of the inventor i s  to hel'e p rovide a efficient and cheap. Fully guaran tee�. C. �'. Jenkins spark In S (;pPLt;�n;:-1T No. 1 , 1  :!4. These papel's 
controlled by a cam working in time with new and Improved chap let and shrine of the Co . .  1103 Harvurd Street, WashinM ton, D. C. are ten cents each. Our S UPl'LE "E NT, !I/o. 
the movement of the cam-shaft. holy rosary designed for devotional purp oses I n q u h'y No ' 3��<> -�'or makers of stencilinll ma 1 40 ) h I bl ti  I th f 

AI'!'ARA"'US FOR TESTING PRE S SU R  
• .  ",- I and arranged to enable a I).ers. on to successively chines_ 

• _. - . , � as a va ua e ar c e upon I' cores 0 
.L ' ", colis and data for the w inding of a fu l l  series 

GAGES.-A. G. WOOD, New York, N, Y. The display p i c tures of a relIgious character one PA TENT "011 SA LE Olt [toy A I.TY_-Waterproof, mal- of sizes. You may find a l l  the Instruction you t t i  d I d di t th leable iron truck and cap for flag staft's. Andrew A. device enables an Inspector to make a quick a � me an n proper or er, accor ng 0 e 
Brengel. 123 North Streel, J ersey CIty, N. J. require iu this article.  Strong Insulation Is 

i i i tl t i t t d 'th t deSignated devotloual exercise. al ways used between primary and secondary in connect. on w t I Ie gage 0 )1' es e WI Oll 
S LI'; D AT'1'AC IDIENT.-E. C . WH I'I'N �;Y , I n ., u i n· � o . 3!ol23 . - �·or makers of envelope.mak-dlsturhmg the gage's position or connection to W 1'i hb �I T sleds from 

ing machinery. la rge colis. 
accurately test the g-a g-e , and In case of such est ' tc urg, . ass_ 0 p revent The largest manufacturer in the world of merry-"o - ( 8847 ) F.  M. F. asks how the black 
gage being- located on a locomotive, for in- sl uing o r  moving sidewise and a t  the same time rcullds. s hooting galleries and hand orllans_ (,'or prices lead 'Is applied to wood In making electrotYlles. stance, TO a l low of testing I t  a long- the route, to avoid comp licating or �ncreaslng the cost nnd terms write to C_ W_ Parker, Abilene, Kan. 
whe the,' the engine he dead or under steam .  thereof, t h e  invention p rOVides a g-ripller-p late I n q n l t.y No. 3 ��4 . - For manufacturer of machin-

I desire to copperplate wood, but am una hie 
of such novel fOI'm and a l'l'angement that when ery J'or mu kln" wooden fllucets. to get good results, owing to trouble in coat-

ACTO�IA'1' I C  CYL I N])ER-COC K.-E. L. the sled moves straight ahead the p late 11 . '8  in T he celebrated " Horns oy-Akroyd " Pal em Safety Oil ing same w i t h  the black lead. A. S t i r  the 
.1o:-1F.s,  �Iemphis, Tenn: When water of . CO?- inactive 1I0sition, but as soon as the sl<.>d be- /<;Il"in e is buil t by tbe De 1.11 Verllne RefrIllerlltinf,! Ma- black lead Into mel ted wax, and apply this densatlon collects and 's allowed to remam m I gins i t s  sidewise movement the gripper-plate cl1ine COm pan,.. Foot of East l38th Street, l>ew York. coating while warm ; if it cools off too rapidly 
steam-cy l io d: rs I t  wil � form a resisting me- a utomatically becomes active lind fi rm l y  grip s i n qu i ry N o. 3��I} .-For milkers of coal conveyors and i s  found t o  crack, a sma l l  amoun t of 
dlum that IS only slIghtly comp resslhle and

, the su rface on whi �h the sled is running. t h n s  or elevators. Venice turpentine can be mixed with the wax. 
frequently cau�es CY I:nder-h�ads �o :)1' f�rced I p reventing sluing. The a ttachment i s  m a l n iy IV AT EIt 1'0WEIl "0 11 SA LE.-Heliabl e  1,500 horse ( 8848 ) W. F. B: writes : Will a 011' hy the rec procat ng act on 0 t Ie p st?n . intended for use in l ogging and other sleds power locllted In Stute of New York. Owner would I" u l l e r  hattery answer f o r  an eiectro ma)!net within �he cy linder. :\11'. Jones's device w , l I  II carry ing heavy loads, a l though I t  i s  ail p l i cahle equip alld rent power. Davidson. Box ;;a, New York. 

described I' n "FxIJe" I' ment a l  
. 

a u t oma tlCa l Iy drain olf the water of conden- to sleds of a l l  sorts. I n'luiI'y /1\ o .  38�6.-�'or m akers of vending or slot . Science" instead of 
satlon which may collect In a steam-cy l lndpr. macil lnes. the blchl'omate of potash '! I am unable to get 
The contrivance may he operated hy hand LANTERX-FRA�IF: FO R  LA�IP-CH nI N E YS. W A :< T EIJ.-On e o f th e " Simple Electric )Ioto .. " de- a ba t tery of that description with carbon in-
to  drain olf any water of condensation when - .Eo F. W�auw. :'-ew O r leans, La .  Thi s in- scribed in tbe Sclentitlc Am erican Supplement ,  A pril side and zinc outside : they a re all made the 
the en�lne is not running. ,-ention is a lan tern-frame, consisting of a H. I888. State price Ilnd whllt year the motor was made. revel·se. VOl'S the core of this magnet get sat-e hase, wires ri sing from the base to a heigh t  'l'lJe older tbe better. A d ctre .. Motor. P. O. Box 773, mated, and refuse to hold the armature '! A. --- to extend ahove a l a mp-chimney , and a sp ring- New York. 

I A I,'ulle,' hichl'omate battery will answer · per-
Hardware. hai l  connectin g the wires and composed of Inq u h'Y No. 3827 . -�-"r manu facturer flf art. stlC fect ly for the elect ro-magnet in " Bxpel'imen tal 

NI·T-LOCK.-W. NOBLE , 'Vest Pnion, W. Va. crossed arms. a col i integral w i t h  the a l' Ill S furmture hardware. drawer handles, hl "I/e •• etc. Science." A hicll l"omate llRttery with the cal'-
The InventOl' adap ts this improvemen t  for gen- and fO l'llllng- a flngel'- hold, and a ring emhr�cing W anted-Uevolutlonary Docum ents, Autollraph Let- bons on the outside of the zinc Is just as good 
era l application to screw-bolts withou t  a l tet'a- the arms at the point of crossing. 'rhe frA me, • ters. J ournals. Prints. Washinllt01l Portraits. Early as any. It is the way they a re usual ly made. 
tl  f th I It d I . . t' ' I t l  " t I i . '  I Am erican il l ustrated Magazines. Earl y  Patents si""ed ,, id f t ' 'Th on o · eo }O s an a so upon square 01' hexa- In conne e I on " 1 a cl lmp- op C 1 mne� a nl a by Presidents of - the United States. Valent ine's .l. QU l' ea 0 a mngne core IS erroneous. c gon a l  nuts with hut slight change. t hat w l 1 l  (·andle. w l l 1  forlll a very serviceahle lantern . )l anllals of the early 40's. Correspondence solicited. mo,'e st rongly it I s  magnetized the more strong
not mn tprially add to cost of p roduction. the nr LE H .-T. H_' ) ' '' A Y .  Inverca rgil l .  South- Address C_ A. M . . Box '07:;. New York_ Iy it at tracts, u n t i l  a point of'  saturation I s  
nu ts being h e l d  a t  an�' desired point o n  th e  land . :-.lew Zealand. �[ r. na m "ay 's i 111(1 " o\'e- I n q u i r y  N .. . 38Z�.-For manufacturer or pipe o r  rpached. when no further increase takes place 
bolt thread aga inst dis ) Iacemen t .  b u t  capahle 

I
lllents 1 elate to l u l l" s IIsed m l u l ln/: and bolt mllchin e 'hat. ClltS two tbread. at once. �<1 he a t t raction remains the same. If  I t  

of remova l h y  a sil l t a l  Ie I n I or �end for new and com plete car nlo!!'ue of Scientific <lops not a t tract at a l l ,  it is because the" e is . l w 'e c 1 . measu ring paper and fOl' analogous IHI I'I)OS{"S. nnd otb�r Hooks for sale by M u nn &. Co., 361 Broadway, S PIKE- Pl"LLE H ... -T. r;. Rno w :-1 .  ( : t I lesp i�- The inven t ion helongs more part ie u l a l' ly to New York. Free 011 n pplicatifl" . no cml'ent flowing th rough the wire. 
y l l 1e,  Ohio. ('el'ta in deta i l s  of t h i s tool pro- tha t  type of rulers in which there He two I n q n h'�' Xo. 3�'lD .- �'or deale .. in  parts for direct ( 8849 ) W. H . V. T .  asks how to wire 
vide incl'eased llspfu lness OVPI' those hp l'eto- lUemhers. to�et1w l' fOl'm in� a squal'p. To pel'- current m otors. uli'in� primary hattery. 

a ('lock t'o ring be l l s  evel'y hOll l' . A. A c lock fore made and at t lw same tim� a lfOl'd maxi- "ons a cellstonw<1 to li se rlliers it w i l l  lJe ,'e" tl i ly 31!J':I:klf,�r �a�� e��I�.�I;i;���s'l'�����'::rU{:�I���alloon
. can be wired to ring he l l s  at equal Tnter" als,  mum strength to wi thstand rough II sage. Ad- app a ren t t h a t  t h i ,  deYJee can he a p p l ip<1 to hIq u l r \' No. 3 !'! :n . - �·"r Ilddress of parties I h.t a s  of an hou r. hy ca llslng the mInute and j usting means are p I'ovldNI h�' which the pivot- 1 I11l 1l Y  U S"S. furnish power plllnt • .  

d .... be . I n qll ' rv No. 3!!03Z.-f·or IUn kers of small bicycle to close the e i l·cll i t . This ean be dOI l p.  out-e . JAW may set as desi red to ' insure p ropel' I NOTE.-Copie. of any of these patents will be pu mps. etc. side the dial  by a piece of watch 8p1'ln,; ben t gripping action. The . pll l le r  w i l l  elfectivel y furnished hy )11 1 1 1 "  & Co. for ten cents each . Inq u(rl' . N o .  a"'33.-�·or addr.ss of l," lIder. of lron so t ha t  the hand touche. It and mah, - "  IJrlef grip hard and smooth 'lli!<�s and spikes of vary- Please state. the Ill, . ,.e of the patentee, tl·tle of .. n d  steel PIe'S. 
t t I t \ d 

. 
th I _ ... - t' th . I n q u iry No. 383".-�'or manufacturers of fn ncy . con ac . can Ie one on e n .. _ 0 e In&" . sizeL the invention. and date of this paper. metal nonltlea. . case by a pill on the wheel whlcb IIliI'res the 
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m i n u t e  hand. These a rrangements require 

some ingenuity to make them work, and may 

a l te r  the t i me· keeping qualities of the c lock. 

The more comp licated device.s can be had from 

manufactu rers. These are more reliable and 

satisfa ctory. 

( 8850 ) G. S .  J. writes : What: current 
w i l l  you get off the secondary of an induction 

coil. if the primary i s  cha rged with a battery, 

the current run through a vibrating circuit 

In·eaker. heing a l ternating <>1' interrup ted '! If 
an a l tp l'nating current i s  p u t  i n  the primary of 

a t ransformer. w i l l  you get an a l ternating or 

direct from the secondary '! A. The secondary 

c u r rent from an induct ion coil i s  direct, but 

intet' r u p ted when the spark termin a l s  are far 

enough apart, so that the spark a t  the making 

of the vibrator is suppressed.. When the spark 

termina l s  are near togetber, a spark is given 

a t both the make and the break and the cur· 

rent is a l ternating. If an 'l l ternating current 

is sen t into the primary, no vibrator i s  used 

and the secondary current i s  a l ternating. 

( 8851 ) E. W. wants the best recipe 
for It paint to protect i ron pipes from salt 

wate l·. A. A series of relative tests made some 

y1>ars a go by an English chemist showed that 

red lead and raw linseed oil, o r  red lead and 

barytes with raw linseed oil, gave the best re

snits.  
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Display case, . J .  J. Donnelly . . . . . . . . . . . . .  720, 1 1 9  
Display clamp, A.  L. Young . . . . . . . . . . . . .  720,38!) 
Display counter, 1. N. Landauer . . . . . . . . . 720,O�G 
Display package. P. R. HazeltIne . . . . . . . . .  720,345 
Dlstrlhution systt'm, A. S. HUhbard . .  720,350, 720,351 
Dofl'er, fiber macblne, D. M .  Sullivan . . . . . . 720,298 
Door closer and ch('ck, A. J. Rose-ntretel' . . 720,481) 
Door operating appllancf', F. L. Brewer . . . 720,399 
Door or window, screen , L. H. Hixson . . . . . 720, 144 
Draft equal1zer, Lawrence & Vincent . . . . . 720,037 
Draft gear. hydraulic. P. H. Peterson . . . .  720,472 
Draft hook, emergency, C.  Wah l .  . .  720,198, 720,199 
Draft rigging, H. T. l( rakull ,  

720,52 0, 720,527, 720,529 
Drill apparatus for drilling rock,  mining, 

ctc . •  Box & Sayer . . . . . . . .  0 0  . . . . . . .  0 0  720 ,31 9 
Drill hlank twisting macbine, R. I.. Ba rclay 720,988 
Drill straightening machine, twist, R. L. 

Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720,21(; 
Driving band, G.  Foulllaron . . . . . . . . . . . . . . •  720,340 
Dust arresting hag, J. S. Tburman . . . . . . . . 720,084 
Dust catch(�r and blast heater, comblne-d, 

Koch & MacDonald . . . . . . . . . . . . . . . . . . . 720,257 
Dyeing, increasing the fastness of indigo, 

A.  J.  Stieg elm ann . . . . . . . . . . . . . . . . . . . .  720, 501 
Educational art text shept, W. Seegmiller . .  720, 1 87 
Educational device, W. C. WlIllams . . . . . . 720.5 1 0  
Egg or fruIt case, W. Wilson . . . . . . . . . . . 720 ,206 
Elastic bands to a rticles of manufactul't', 

machine for applyIng, M. Setter . . . . .  . 
Electric cable, R. F. Hall . . . . . . . . . . . . . .  . 
Electric controller, R. W. Brown , . . . . . . . .  . 
Electric furnace, J. F. Hammond . . . . . . . .  . 
Electric motor contro1if"r, O. Holz . . . . . .  . 
Electric switch, R. N. Cbamberlaln . . . . .  . 
Electrical apparatus, apparatus for making 

colis for, E.  L. Aiken . . . . . . . . . . . . . . . . 720,092 
Electrical apparatus coil, E.  L.  Aiken ' " 720,093 
glectrlcal distribution, self regulating sys-

tem of, A.  S. Hubbard . . . . . . . . . . . . . . 720,352 
glectrlcal knife switch clip, C. D. Platt . . 720,475 
Blpctromedical apparatus, G. S. Rider . . . . 720,483 
glevator, A. B. Roney . . . . . . . . . . . . . . . . . . .  720,487 
EIl'vator brake attachmput, G . ,,"'. Chamber-

lain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720 ,403 
Elevator safety attachment. W. O. Day . . . 720,332 
gnd post pocket, A. Cbristlanson . . . . . . . . . . 720,223 
Engine speed regulator, explosivf>, L. A. 

Frayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720, 126 
Engine vaporizer, gasolhw. G .  A. "�dp . . . . .  720,336 
Engines, means for controlling fluid pres-

sure, H. Swanton . . . . . . . . . . . . . . . . . . . .  720,299 
Envelope opener, P. G. Muenchlnger . . . . . .  721,04Sl 
Envelope, safety, G. W. �'Ietcber . . . . . . . . .  720. 41H 
Envelopes, papers, etc. , holder for, A. Bur-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720 , 1 09 
Evaporating apparatus, O. M. Nilson . . . . . .  720, 465 
Evaporating pan, J. E. Burnett . . . . . . . . . .  720, a2:! 
Fastener, I ... W. Luellen . . . . . . . . . . . . . . . . . .  720.451 
Feed roll, G. A. EnSign, reissue . . . . . . . . . . .  1 2 , O�0 
�'e"d water heater, 1. Watts . . . . . . . . . . . . .  720.201) 
Fenc!?, portable, J. C. Simmons . . . . . . . . . .  720 ,077 
Fertilizer distributor and corn plantt'l·, cow-

blned, L. C.  GllIesple . . . . . . . . . . . . . . .  720,�2{) 
Figure or show stand, adjustahlt>, C. ])argh-' 720, 2:n 
[" 11m . washing and drying dpvice, :K \V. 

Newcomb . . . . . . . . . . . . . . . . . . . . . . . . " . .  720, 46� 
Fire- and police alarm call systf'm, W. J. 

Hofstatter . . . . . . " . .  , . . . . . . . . . .  , . . . . .  720. :147 
Fire f'scape and ladder, H. BI'lH'klo . . . . . . . .  7 1 9 , 991) 
Fir£> pscapes, life saving apparatns for nsp 

in connection with. J. l-htswell . . . . . . .  72 0 , 5 1 9  
Fh'p pxtinguisher, autolllatic stationary, W. 

�;sty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720.0 1 :: 
Fi r(> pxtinguisher t ruck, R. )1 . G ree-ll . . . . . .  720 ,-t22 
Fish hook, M. J.  Amsdpil . . . . . . . . . . . . . . . .  720, :m2 
Fish hook, W. G. Little . . . . . . .. . . . . . . . . . . .  720,HfI 
Fi�h book l'eleost'r, J. I I u I I l T' u n  . . . . . . . . . . . 720, 1 :;0 
l" isb skhming and scaling- lit'vice, I(ac.llptz 

& Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720. �:\!J 
Fishing 1'(>1"1 sidp plate, J. g. PthH'ger . . . . .  720.0(j:� 
Fll)\\,l�1' holdpr, I·�. W. Gl'el'U . . . . . . . . . . . . . .  720, 1 �2 
FhIP stopper, J. L. Clark . . . . . . . . . . . . . . . .  71 9,9�7 
Fluids, apparatus for electro pndosmotically 

frpeing matprials from, B .  Schwerin . .  720, 1 86 
Fly f'scape attachment for window screens, 

W .  H. Spake . . . . . . . . . . . . . . . . . . . . . . . . . 720,()80 
Fl.\' klller sta�', B. F. Douglass . . . . . . . . . . . .  720,3;H 
FoldIng bench, W. A. K. Martin . . . . . . . . 720, 044 
F'ood products, preparing cere-aI,  J. B. Espey 720, 122 
Frame. Se-e Corn shock frame. 
Fruit pltter, O. L. Scott . . . . . . . . . . . . . . . .  720,288 
] .... ul'nace, G.  \V. Lyon . . . . . . . . . . . . . . . . . . . . .  720,370 
Furnace apparatus, Foote & Robinson . . . .  720, 125 
Furniture, conn'rtible, G. Brown . . . . . . .  720,2:�O 
Fusf' hox, elpctric, T. Van Al1er . . . . . . . . .  720,087 
I�"'usp hpad and fuse, electrical, Schmitt & 

K ranlllchfeldt . . . . . . . . . . . . . . . . . . . . . . . .  720,073 
GRill(> apparatus, G. E. Mellen . . . . . . . . . . . . 720,5:i3 
( h l l'mpllt bun�er, A. F. Barnum . . . . . . . . . .  720,390 
nus hurnpr, U. S. McCormick . . . . . . . . . . . .  720.275 
OUR burllt'l' cap, incandescf"nt, J. N. Webb . 720,539 
nUR gt-'IWl'ator, acetylpnf', .J. K. Rusb . . . .  720 , 1 80 
Gas light fixture, incandpscf'nt, J. Hutchin-

son . • . . . . . • . . . . . . . . . . • . . . . . . • . . • . . . . .  
Gus mixer, convf'rtlhlf'. ,\V. E.  Guesf' . . . . .  
G.,orlng for centrifugal machinps, G .  M .  

Andersson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gin saw sharppner, J. S. Garnt;'r . . . . . . . .  . 
GhlSR, curv11inpar corrugatpd prismatic, C.  

C.  Hartung . . . . . . . . . . . . . . . . . . . . . . . . . .  720. 1�!) 
GhlSS, curvillne-ar prismatic, C. C.  Hartung 720, 138 
Glass making apparatus, sheet, Frink & 

Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,�1 7 
Glohe holder, B. M. \Vimioes . . . . . . . . . . . . . .  720, 544 
Golf game, Indoor, H. H. Taylor . . . . . . . . . .  720, 1nt 
Governor, engine, O.  Hove . . . . . . . . . . . . . . . . 720,432 
Gravity. apparatus for dpmonstrating the 

laws of. J. S. Hf'menway . . . . . . . . . . .  720 ,426 
Grlndllll' and poilshlng machine, G. W. 

Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,509 
Guille wheel and guIde, A.  H. Matheslus . . 720,454 
Guns, etc. , apparatus for tempering parts 

of. A. H. Emery . . . . . . . . . . . . . . . . . .  ; . 720,��7 
Gyrating mocblnl', G. W. Combs . . . . . . . . .  720,114 
Hair fastener, J. Erikson . . . . . . . . . . . . . . .  720, 515 
Hammer handle safety fastening, F. Strauh 720,297 
Hammers, machine for manipulating auto-

matic, C.  R. lIcKlbben . . . . . . . . . . . . . .  720,052 
Harvester, J. F. Appll'hy . . . . . . . . . . . . . . . . 720,21 4 
Harvf'sh>r, corn, W. E. I{of'h . . . . . . . . . . . .  720,444 
Harvester, g, nln, J. F. Appleby . . . . . . . . . .  721),096 
Hat Ilin. .T. A. Hftmelback . . . . . . . . . . . . . .  720, 42� 
Hatchway gat(l, Baypr & \Vigall . . . . . . . . . . 720,21 fl 
Hay "ress, J. W. McNair . . . . . . . . . . . . . . . .  720,01;5 
Hay tedder, S. B. Bamford . . . .. . . . . . . . . .  7m,098 
Heat hath. radiant. 111. Joachlmson . . . . . . . .  720,357 
Heat distributor, A. Herlg . . . . . . . . . . . • . .  720,346 

(ConUnUW 011 page 1/,8) 

The coat may not make the 
man, but a few coats of 

Patton's 
SUN.PROOF 

Paint 
make the house 

Guaranteed. to wear for five years. 
PITTSBURGH PLATE GLASS Co.,  General 
D istr i  buter s .  Send for Rook of Paint 
Knowledge and Advice (free) to 

Patton Pal •• Co .. II., Lake St. t B.hr •• kee, W ... 

� .
.
. 

\'!\'). 
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, \ 
III. FRANKLIN 

60 Watts, 1 0  Volts, 6 Amperes 
1.000 to •. 000 revolutions. Set. of mate
rlals flnisbed parts, complete machines. 
For amateur CODstructtlm - very effictent. 
Win drive a dental engine. �ewing ma� 
chine or smaU lathe ; run as a generator, 
Will furnish current for six 6-candl .. �t��'�12P'��t"w��fo��a�9. C

om
-

��� Parsel l  & Weed. 129· 131  W. 3 1st St. ,  N.Y. 

THE 2% H . P. WEBER J U N I O R  PUMPER 
ha.'1 a capaelty o f  5 0  �al l()ll!! 1 25 feet a�

;
di;I�O�O�""�I:lo:n:'.t�=r

.
, 61 fl:'t!t. 1<:1)11all1 ;m men I )  watt'r. All com· filet� ready tn .lltt!lchwa

to,,, ""'mned. 
8��

e 
li�s�

r'l.�;:�:
n
8::;e� ;�7 5 bp useli for other power purposes. 

pIe, safe and economical. Outside 
mension!lo. 9 ft. long, 3 ft. wide, 5 ft. 
high. Capacity, 25 gallons per 
minute 250 feet. 
Weber Gat!' snd 
Ga8011ne Enclnc Co., 

P. o. Box 1114a. Kan888 City, Mo. 

M AC H I N E S  FO R R O LL I N C  

SC R EW 
T H R EA D S .  

Any size up to 1" diameter, 3" 
long. Four sizes of machines. 

JT Send. for CatalO(1l.lA'. 
BLAKE & JOHNSON, 

P. O.  Box 7 ,  Waterbu ry, Conn.  

A FOLDING CAMERA. - WORKING 
Drawings .howln" how to bui ld a foldlnll camera. A 
practical paper by aD amateur for amateurs. 4 illustra" 
tions. Contained In SUPPLEMENT 1 O� l ,  Price 10 
cents. For Sale by Muun & Co. and all newsdealers. 

WE LL DRIL�ING 
Machines 

Over 7 0  sizes and styJes, for dril1tng either deep or 
shallow wells tn any kind of soU or rock . Mounted 
on wheels or on 8U1s. With engine& or norse powers. 
Strong, simple and durable. Any mechanic can 
operate tbem easily. Send for catalog. 

W I L I.I A M �  nRO� • •  Irhar-n, N. Y. 
There Is never any question 
about the quality of a 

B .  F. B A R N E S  
U P R I C H T  D R I LL. 
The tool here i l lu.trated Is our 2Il-inch 
Drill, and we I'uarantee it to drllI up to 1 incn in steel and I� inch in cast iron 
a1. a good Jrait and w·thout 6train. We 
buUd larger sizes and will be glad tu 
tlIend fuJ I data on our entire Itn� to 
interested people. 
H. F, HAnN ES CO., Roekl'ord, lll. 

California 
Information Free ! 

The Sacramento Valley 
is picturesque. healthful and productive. No snow or 
tee, richest Boil, abundant water, direct tran8porta� 
tion everywhere, advantages of modern Sacramento 
City, local or Eastern market� and every inducement to 

settlers and investors. Produces Everything grown 
from New England to }'Iorlda. All products reach 
highest perfection and mature early. Write for official 
l\1ustrated booklets containing CalifornIa Information to 

General Manage:' Chamber of Commerce 
75 J Street, Sacramento, Cal. 

They are Mechanically Correct, 
AccUMltely Ground, Lightest, )i t!IUest Dust 
and Watt!r-Proof, Neatest in appearanee. 
and they are used by the beet ManufactureI'!! 
and - ridden bv the best Proft!8I:ouals anti 
Amateurs of A·merka. 
Park City Mf&,. Co., Inc . •  Cilicago. 

T H E 

"BfST" Ll6HT 
18 a portable 100 candle power 
light, costing only 2 ('ents per 
week. Makes and burns its own 
gas. Brighter than electricity 
or acetylene and cheapel' than 
kerosene. 10 Dirt. No Grt".8e. 
No Odor. Over 100 styles. LIJjthted 
instan Iy with a match. Every 
lamp warranted. 
Acenta Wanted EvepYwhere 

nE"BEST"lIGHT CO. 

FEBRUARY 2 1 ,  1903. 

CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 

plate clear 
quick 

printing 
Negatives 

can be 
secured 

0:.
These plates 

are 
especially 

adapted fot 
Tourists 

using 
Hand- . 

Cameras 

G. CRAMER DRY PLATE CO. 
Offices In ST. LOUIS, MO. 

New York : 3 2  East 10th Street 

Chicago : 1211 Masonic Temple 
San Francisco : 819 Market Street 

ACETYLENE GAl::) AND CARBIDE OF 
Caiclum.-All about the new ilIumlnant. Its qualltles 
�������t�

re
:�"c51

e
�!J�:it

f
ft�

ti
.lna!��f�c:3��t'l����s 

of articles, �inJZ" in complete form the particulars of 
this ."bject. Details of furn.�ces for makl

Ill{: 
th� carbide 

���::�;���
ors

A��S��!�
r8s��r:���:�

c
T *���in&u� 

1 11114 , 1 1111'. 1 0 1 -': , 1 11 1 4, I II I li , 1 0 1 6, I 0 2�. 
1 11 :1 � ,  1 11 3", 1 0 ;; 1 ,  1 0 ti4, 1 0 ' 1 ,  H"�, I 08�, 

I V�R: N���'I ����l Jf�4',�'�W�t,d l ��a: Jrl��io 
cents each, by mail. from thl. office. lind all new.dealer. 

California. 
the Golden 
Orchards and Lands 
in the Famous 

Maywood 
Colonies� 

I can sell you at reasonable prices Orchards 
in bearing which will pay a good dividend 
the first year. Orange Orchards, Olive 
Orchards, Peach , Prune and Almond Or
chards. Beautiful home sites, building 
lots, unimproved lands for planting. Write 
for booklet and detailed information to 

C. F. FOSTER. 
Department C Corning, Cal. 

Formerly of Foster & Woodson, owners 
and promoters of MAYWOOD COLONIES 

K N OCKABOUT LAUNCH  
$I8�.00 complete. 17 feet lonl'. 2 h .  p. glls en· 
gine. ('oruplete in every detail. A handsome and 
practical outfit. Write for descriptive circular. 

FRED MEDART 

Yachts and Launches 
3545 neKalb St., St. Louis, Mo. 

Send Stamp for Catalog 

M A T  C H F ACTORY.-DESCRTPTION 
01 an English factory. SCIENTIFIC AMERICA.N Sup
PLEMENT 1 1 1 3 .  Price 10 cents. For sale hy MUDD & 
Co. and all newsdealers. 

ARTESIAN 
W�lIs, Oil and Gas Wells drilled 
by Cf'ntract to any depth from 50 to 3000 feet. -We also manufac-
�':Jie':t

n
��u:r�rl

h 
::;�

ry
c�.!.

n
p�� 

same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what Is required send lor illus-
trated Address , mrru·",,,',,, ,, ANn SUPPLY co. 

YOI:K. U. S. A. ItI-BeamTrOlleys 
Up to 10 tODS capacity. 

. 
-

Cost Little to Install, 
One Man Can Operate. 

WAREHOUSES, S HOPS, 
Of vaJue anywhere. 

Bulletin No. 12 M ready, 
PAWLING &: HARNISCH FEGER, 

1 62 Clinton St. , Milwaukee, Wis. , U. S. A. 

Patents, Trade Marks, 
CO PV R I G H TS!II etc., -

Address MUNN a co., ���=�. 
0lIl00 of the SCIENTIFIC .AM ERlCAN 861 :a...adway. New York. 
Branch Office : 6el> F St., Wa"'ID�" D. C. 

Hand-book Sent Free on Appilca.tlon. 

© 1903 SCIENTIFIC AMERICAN, INC.
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The 

Cadil lac 
The Automobile 

that Solves the Problem 
Until the Cadillac was made, all 
au t o m o  b i l e  construction was 
more or less experimental. This 
machine is made on a new system 
developed from the experiences 
of all previous makers: the faults 
and weaknesses of the old meth
ods have been a=ided and a new 
ideal of motor travel developed 
that gives a perfect vehicle for 
comfort, speed, absolute safety, 
greatest durability , simplicity of 
operation , wide radius of travel, 
and reliability under all condi
tions of roads. You should not 
buy before examining this won
derful new machine. Price f. o.  b. 
at factory, $750. 

The new tonneau attachment, 
at an extra cost of $100, gives 
practically two motor vehicles in 
one, with a seating capacity of 
two or four, as required-a very 
graceful effect in either use. 
Write for illustrated booklet N. 
CADILLAC AUTOMOBILE COMPANY, 

Detroit, Mich. 

REVERSING STEAM TU RBINE.-PAR-
son's recently perfected turbine for boats. lIIustrations 
sbowing deta

i
ls. '-ontalned in SCIENTIF IC AMERICAN 

SUPPLEME�T, No. 1 138. Price 10 cents, by mail. from 
this oMce, ,+no from ail newsdealers. 

A Un iversal Rotary 
Pocket Measu re 

ev�� 1���.
onl�J:�:I��r:!�-

a!f�t idl��
u
: 

easth' as straight work. A� I!lh0l!le 88 a 
�uJ!� a�

d ��i!�::!�rt!!t i. re;;��:d n�� all who know Its merlt8. Accurate, 
and anlo'one can use It. For detailed dcsc.ip
tion, se'nd for cireular. 
STECKENREITER MFG. CO., Set""l .Polnter to Zero 116 LBke St., ChI.BlrO, ilL 

E VA N S  

VacuumCap 
Will )lBke IIBlr Grow. 

This sp
c
liance will massage the SCRW' and 

���ef:ol:aJ!M�� ��\���°r'!�to:! ;i�o�o
al 

jlrowth where live follicles exist. We re
fund the fnll purchase prke if it does not 
give 8."\tlsfactioll within thiTty days. " 

For full particulars addreu 
EVANS VACU U M  CAP CO • •  

Fullerton Bldll'. St. Louie, Mo. 

I PRINT Ml OWN CARD S 
Circulars. newspaper. Press, 83. 

I:;
ge

; r 
s�:i �1:"lontt'I!l:���y o��!':: 

Type settlnl( easy, rules .ent. Write 
fo:." catalog, presses, type, paper, etc., tQ 
factory, The Press Co .. Meriden.  C o n n .  

50 Y EA R S '  
EX P E R I E N C E  

TRADE M ARKS 
DES IGNS 

COPYRIGHTS "c.  
4n10ne 8endin� a sketch and descriDtion may 

qUlck.ly ascenain our opinion free wnether an 
�f;ri's

n
!!��l� ��':.�':tl>J�tra"i�

e
ll�J�oo��'::��:::�� 

.
e�!f!:� ��:; �:g���

o
��I��

r
i:�&�t;:::ive apuial twUce, without cba.rlle. in the 

Sdtntifi( Jlmtri(an. 

Scientific American. 1 43 
J l<'U t i llg can ful' f r n i t  or v('getabll's, etc. , 

U. S. J"\\"I't t  . . . . . . • • . . • • • • • • • • . • . . . •  720,43:; 
Heel for footwl· ll t·, sn fl'ty, H. C. Karpen-

stein . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . . •  720,440 
Heel seating machillP, spring, B. E. Morri-

son . . . . . . . . . .  . . . . . . . .  . . . . • . . • . • . • • . . • •  720, 1 7 1  
Hinge, separable, R. G. Winter . • • • . . . • . •  720,304 
Hinge, spring, W. J.  Cowan . • • • . . • • . • • •  720, 1 1 6  
Hinge, spring, W .  J. " KHene . . . . • • • . . • . . . . .  720,254 
Hoisting o r  Imwrlng material, apparatns 

for, J. F. Cook . . . • . . . • . . • • . . . . . . . .  720,3211 
Horseshoe, C. Glaum . . . • • . . . • • . • • .• . • . . . •  72U, 13U 
Horsesboe, W. M .  Dickey . • • • . • • • . . . . . . . •  720,4U9 
Horseshoe calk, detachable, A .  Corcoran . .  720, 1 1 5  
Hose clamp, F .  I:!traub . . . . . . . . . . . . . . . . . .  720,296 
Hose reel attachment, automatic, J. H. 

Couch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,228 
Hose supporter, T. P. Taylor . . .  · . . .  720 , 1 11:1, 720,194 
Hose supporter clamp, M. B. Hammond . . . .  720 ,244 
Hotbed, W .  S.  Bodley . . . • . • . • . . . . . . . . . .  720, :1 1 8  
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Salting lllul'hi lw, uutolUUtiC, J. 'V. Ghf'en . 720, 128 Sash fastpw' l', O. S impson . . . . . . . . . . . . . . . .  720,496 

For the Modem Working of �::�, 1���;r�::r,�
m

,�l f:l�ill\;� · �:. EAdL,��;. : : : : :  +�:�� 
Shut Metals. Sausage stUft'I'I· and lard or j l'lIy PI'" SS, com· 

By J OSEPH V. W OODWORTH saw�lnRd, :1: 1" n�,�fl�' � : : : : : : : : : : : : : : : : : :  ��g:��� 
Octavo. Cloth. Very Fully Illustrated. Saw set, G. MossholtlPr . . . . . . . . . . . . . . . . . . . .  720, 172 SceoDograpbic appuratus, E .  J. Austt' lI . . . . . .  719,986 

Price $3.00 Postpaid. Scraper, chOllJlPI', and cultivator, ('ombhll'd 
ThIs hook I. a complete treatise on the .ullject cOttoll , L. D. Moor .. . . . . . . . . . . . . . . . . .  . 

and the most comorebenslve and exha�tlve one in ScrapE"r, sol l, G. N. P(· l'l'�· . . . . . . . . . . . . . .  . 

������
e
ine�, ::;8ko;;1:t�'i �� �e�:rer�a1m�t�nf�t� 1 ������dll�.;P' \)�1tPI�: ��it�:�r��l;�I; : : : : : : : : : :  

toolmaker or metal-working mechanic can atJ'ord to be Splf hputi llg can for c81l11t'd goods, G .  S. 

720,272 
720,176 
720,X81J 
720,321 

without. I Jl'wl'tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,434 
Dies, press fixtures and devices from the simplest i Sh .. arlllg ma('hlne, C .  M .  Palm .. r . . . . . . . . . . 720,469 

tge���'::�t��t��C:�� �se�
o
e���rh:3�n �

e
cfe���ra�e I Ship's log �IlPU�l'8 tHS, t'lcctricu l , T. F. & 

cal manner so that all Ilradps of metal.worklng me- T. S. " alk, r . . . . . . . . . . . . . : . . . . . . . . . . .  720,508 

chantca wnl' be able to understand thorouJZhly hl)W to �birt b(�snm, C. L. � L., n . ., h. l:t't.schmar . .  720 , 1 60  

design construct and use them for the production of ' Shoal " at.or indlcat�l ,  I· .  h. l' Ol stpr . . . . .  720,015 
the en'dles8 variety of 8heet-metal articles now in datIy ! Shock 11 18«it'r, J .  R. fkhnmun . . . . . . . . . . . .  720,383 
use. Shot" pastp applit'r, ,,' . n.  :O;mith . . . . . . . . 720,079 Shovpl a t tachm,'n t , W. T.  Hpillalll' . . . . . . 720,500 

Show C8'SI;", C .  }O�. I,udl' . . . . . . . . . . . . . . . . . . . . 720,032 1 

A Complete Electrl'cal Ll'brary Show casp', R. )lallchn . . . . . . . . . . . . . . . . . . . .  72 0, 452 ! 
. • Shut ter tastl'lI l'r, E. F. )10 1  n t.,· 1'1' • • • • • • • • • •  720,459 1 Signaling apparatus and systt'm, E. E. Cle-

By PROF. T. O'CONOR SLOANE. mell t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  719,999 

\NATERLESS KNOX 
��� ����I"��1�adJo;�:� T��l.ri�:s�'}'!,�:�;

a
��::f�!:::: 

More Powerful Air·Cooled En"lne, W,der a"d More Comfortable 
Foldinl< Front Sellt easily carryln� two adult.. Price tU,�OO. 

Duality-Simplicity-Practicability 
These are the three Important points 8tudl�d In the 
manufacture of the widely celehrated 

CRESCENT SAFETY RAZOR '1 �:d���:;'
t
lh!Sfa� �;'5eieQ ' . that the blade Is 

forged frow the (ltES(,OO IInest English Raz-
10m l '.. g� S��l, f��f;::S u \.. .. .. .. ... .. ... ... ... .. ... ,... process. The sim-

SAfElY RAz� f���t;s�·w��:gl�� @�Bm���!��� tbe blade can be ad· 
E3\11!�EI justed fo� shaving 

or stroPPlDjf. 'l'he practabillty I. that every �art Is Interchangeable and 
:hX:fta

f��a��2':;�e guarantee to lit. Sample by registered 

SOUTHI NGTON CUTLERY CO.,  Soulhlngton, Ct., U. S. A. 

"200 Egg Incubator 
Irr-__ ..:....::Fo:..:....r $ I • 80 

The sImplest, mo.t perfect Incubator made In 
the world. This is a new one at a remarkably 
low price. It is an enlargement of the famous 

WOODEN HEN 

RECORD FOR 1902 
'. In the New York-Boston Reliability 
1n all the other contests. Three bun-
1 all part. of the country. testlfyllll< 
. alr·cooled motor alld the many other 
0& this car. 
talog and Testimonials. 
�ew York aud ChlcaKo Shows. 

)FFICE, 152 West 38th St. 
f'!oll{j. '!!al t..':.t�';'a�JI:�. �:rufacturers Co., 

THE FAY & BOWEN M AR I N E  MOTOR 
is a revelation to those who have used others. Reliable, safe, 
durable and easy to o�rate. Remarkablf' speed control. 
Bt'!lt of all, it starts whf'n you start it. .1'\0  hnntlle or crank Is 

�:t�'ut ��:t;���·� \�n���i��. abi;li�te��JI� i1h: ::I� ��t;�� 
anti AAlisfactorv Igniter. 

!\Ioto� cOllljlJete from t �  to 25 h. p. read v for In!Jtallation. 
We al!\O build hanrlltome launche.q with motors inst.allt!d sod 
rf'ady to run. j:l K S IJ FOR CATAI.OGUK. 
F AY &: BOWEN, 81> Mill St., Auburn, N. Y. 

� he C d �ew . .  on ra 
Gasoline 
Automobiles 

will first appear at 
New York Automobile Show, January 17 to 24 ,  

a t  Madison Square (Jarden, 

and at 
Chicago Automobile Show, February 14 to 2 1 ,  

a t  Coliseum Building • 

15M CON R.AD MOTOR CARRIAGE CO. 
1411 Niagara St., Buffalo. N. Y. 

An Inexpensive library of the best hooks on 
Electricity. Put up In a 
n e a t  f o l d i n g  box, 8a 
shown In cut. �'or the 
student. the amateur, the 
workshop. the electrical 
e n g i n e e r ,  schools snd 
colleges. Comprising live 
books. as follows : 

SilO, E. W. Gi lbert . . . . . . . . . . . . . . . . . . . . .  721 1 ,41 9 !  and made ao thoroughly I<ood as allY Incuhatol' on Skirt tast£'ner, D. J. I-Illllptman . . . . . . . . . .  720, 250 the market. It will hatch A Good Boiler 
Skirt wR istbRnd, M. A .  Ol'm�h('e . . . . . . . . . 720,46S ' every fertile egg, and st&nd Sluck ad.1u�tf'r, �.,. K. Howal'll . . . . . . . . . . . . 7al,147 i Ua.P w

to
ell

re
agll. ltah

re UmORog.
e
t 

M�ans satisfactlon in running a 
Smnk,' C'onsnming apparatus, furnace, W. ! steam Automobile. For Quallty. 

C. Cnurts • . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,220 ! C08�rtte 
tor tree :��k�:��i�ua�� B�W�:'}�� Snap honk. A .  L. Hllws . . . . . . . . . . . . . . . . . .  720,429 catalogue with 14 heRvy trucks a speclaltv. Get Snap hook, double saf .. t�·. J. S. Mugg . . . . 720, H51l colored view.. • our Catalog. ' 

Soap manufacturing apparatns, J. Schwech· 9EO. II. STAHL, S C B I C 
Snap hnnk, swivel, S. Pb l ll ips . . . . . . . . . . . .  720' 378 1 
SOle!"r and· ·h��i� . �f ' 'b,;';t'" . �; . . �h',,;,�: . ·,�.h��i 720,535 

______ �:�������Q�a�ID�e�7�,�I�IL����l_�= __ =t:e:a�Irn�I9�W�. �I��t:s�rt�i.a:, ���:�w:e�g�o�������;�.�:O:. Arithmetic of Electricity 
138 palles, • . .  '1.00 E���� �o: ��k��l� 

How to Become a Suc-
�::i�1 .E��

r
�
cl�.1�� 

Standard Electrical DiC
tionary, 682 pages. �.OO 

Electricity Simplifled. 158 Ftve 1lO1umes, 1,1100 pages 
paj(e.. • • . . �1.00 and over 450 illuRtratio1l8. 
A t.aluable and >naisptnsable addiUon to every HlJrltry. 

th':'.!'o�er:v"etv�ll::,�;:-t��:cf,;,-;� �;,�� �'i.nglJ':�r�lg 
with sl iver letterillll, and Inclosed Tn a neat foldlnl< box, 
a. shown In the illustration, at the Speci al Reduceo 
Price of 83.00 for the complete set. The regul&! 
price of the live volumes Is $7.00. 

JUST PUBLISHED 
HARDENING, 

TEMPERING, 
ANNEALING 

and 

for smoothing the t'dgl's of, P. Du-plt'ssls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,009 Solidify ing and (�XC8vatill� thp soil and con- : stl'tlc1ing tunnpls. C. Soo)'srul th . . . . . . .  720,384 SJ)I'aklng t llhe monthlli!'(·e. W. Cartwright . .  720, 110 

I Spe{'ch I'Pc('ivl'r or trallsmittpr guard, S. J. Illl\larrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,987 Spinnlnl! frHIllt', rill�, C. E. Lovpjo,v . . . .  720,268 I Sprlll� for furl l it l l l't', pte . ,  W. Bursch . . . .  720, 1 08 SproC'kt't wht't'l, C. C. Kt'.nwr . . . . . . . . . . . . . .  720,442 , Sqnnr4' hl:ad, T, I I .  A. Rounds . . . . . . . . . . . .  720, 179 : Stack kll l f" • . J. O. Ilyrn . . . . . . . . . . . . . . . . . .  719,992 : Sturk4'r, plH'llmll tic straw. Rohh�' & Rtlmpl�' 720,486 i 
Stamp mill ,  W. S. )lcl\: ill lwY . . . . . . . . . . . .  720,054 : Stal'C'hillg' machitlP, L. IIoIl'ITInlln . . . . . . . . . . 720 , 1 46 Stavp cutting muchi llP, F. T. Brnwll . . . . . .  720,400 Steam, apPRratus for mI-'H�l1 t'illg thl' finw ot, J .  Seldener . . . . . . . . . . . . . . . . . . . . . . . . . . . 720 , 1 88 Steam botlpr, G. A. K.'III 1Nl)· . . . . . . . . . . . .  720, 153 Steam boller, sl'ctional, P. Wi .. d,"'tl'ld . . . . 720,:ro5 Steam engln,', D.  F. LI'III,'�· . . . . . . . . . . . . . . 720,263 Steam or otht'r IlnO��\1 l'4' ('humhf'rs, mt'n ns for closing', P. Kh·�('i� . . . . . . . . . . . . . . . .  720, 1 55 Steam trap, I". A. Allam' . . . . . . . . . . . . . . . . 720,091 , 

���;mz::,ap'R.R·K�I;: �1��I�p,.' : : : : : : : : : : : : : : : :  �g:��g I Sterilizer dour, J. Brnck" r . . . . .  : . . . . . . . . . .  720, 107 Sterilizing CRSI' for pockpt tllf"rmometers, 
O. H. Elbl'Pcht  . . . . . . . . . . . . . . . . . . . . . .  720,234 Stopppr. S('(' FhIP stOPPI'I·. 

FORGiNG OF STEEL �����, :;�e h��I�'�' "g: �: �:ils;'����� : : : : : :  
By JOSEPH V.  WOODWORTH ���::' pll���' L� ' J:' �;!;��t:�� : : : : : : : : : : : : : :  

720, 123 
720,303 
720, 1 82 
720,401 
7�,365 
720,474 
720, 4 1 7  
720,522 
720,034 
72 0, 523 
720,071 
720,381 

Author of " DIES, Their Construction and Use. "  ���:!�pr�w:ppr�eD�ns�:k�' : : : : : : : : : : : : : : : : : :  Stroppe-r, automatic, A .  C.  Gaynor . . . . . . .  . 
Octa1lO. 2!10 _s. 200 lUustraticm.s. .Bownd in Oloth. Snspenders, H. C. Hlne . . . . . . . . . .  720, 521 , 

PRICE, $2.50 Swing attachment, G. S. Kerr . . . . . . . . . . .  . Switch dpylce, L. I1nrinko . . . . . . . . . . . . . . .  . 
A new work from cover to cover. treatinJ!' In a cle"r, 

r:�i:�"���e��l:;t���rW�Yd��:� ���3��i�Rgt�:J 
TemperinK' of steel, maktnlol: it a hook of great practi
cal value to metal-worktnJl mechanics In general. with 
special dtrections for the successful hardening and tem
pering of all steel tools used in the arts, includinJ!' milling 

g�Ug!.�\!�m: ��::ge� I:�({��:���ngo;N �Y��8
a
g1 :�:�i 

::�l �i�� :�::. g��'r �I:s��p�r��' :a
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t
!:!
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Implements of steel, both large and smail. In this work 
the sImplest and most aatisfactory hardening and tem
pering processes are given. 

S;\'rlnge, hot Rir, .T. I. Rirhnrds . . . . . . . . .  . Syringp, hypodermiC'. J. N. Runger . . . . . . .  . Tannin extracts, making o('colorized, G. I(\enk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720, 157 Teaohlng the golf swing, device tor, S. 
Cll ft'ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,406 Telpgraph receiving tap(' , chemical, P. B. 
Dt'lan)" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,233 Telegraphy. P. Il. Dl'lall)· . . . . . . . . . . . . . . . . 720,004 Telf'phonf' protpctln� d(>vicf', G. R. BonhRm 720, 103 Tel"pbone .�·stl'm. E. E. Clement . . . . . . . . . .  719,998 Telephone transmltt"r. F. S. Tucker . . . . .  720,085 Te\1urlan. E.  P. Gram . . . . . . . . . . . . . . . . . . . .  720.017 Tent. portable plea sur" , C .  IT.  Krieg, Sr . . 720,445 

READY MARCH 1st 1903 Thill coupli llg, E. AUerh)" . . . . . . . . . . . . . . . . 719,985 

M d " .  Thill coupling. A. Paul . . . . . . . . . . . . . . . . . . . .  720,280 ,.. h- ThreshinJ! machin(� conveyor, J .  R .  Harrison 720,249 o ern .&, ..... ac tne Tire tlght .. ne�, McMaster & Ke.n . . . . . . . . 720 , 1 74 Tohacco c.rtrldg .. , E. G. D"xter . . . . . . . . . . 720,007 

Sh T I Tohacco prl'Ss. H. Nestl'stu . . . . . . . . . . . . . .  720,463 Op 00 S Tool , comhlna tlon. T. D. MiIlea . . . . . . . . . .  720 , 1 68 Torpf'do for �ubmnrin(' mines, F. Bauduin . 720, 1 0 1  
Their ( 'onstruction, Operatiou aud Manlpu- Toy gnn, .T . B. Popenhagen . . . . . . . . . . . . . . . .  720,478 

lation. IncludinK Both Hand and Track hl'ak,', H. D. Deshler . . . . . . . . . . . . . . . . 7�,005 
Machine Tools. Train �tnfT �:;st('ms, ring and pouch for 

By W H V A N D ERVOORT M E 
high sl",ed, T. H. Patpnall . . . . . . . . . . . .  720,057 

5 '6 • , • •  Trammt:'l, C. )1. Van Horn . . . . . . . . . . . . . . . 720,507 
Large SVa. 7 Pages. 673 1l1ustratlons. Bound in Cloth. Transplantlllg machine, vegetable, J .  H. 

Price $4.00. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,995 
An entirely new and fully i llustrated work treating Travpling tRbl!' , cont inl1ons, .J . Ingleby . . . . 720, 149 

the subject of lllodern Machine Shop Tool8 in a Trnllp,v ami hrakf' for RPrial raih"a�·8. 1\'1. J. 
concise and comprehensive manner. SpeCial care has Donpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,333 
been taken to elimInate all mBtter not strictly pertaln- Truck bol.tl'r. n. II. Goodpll . . . . . . . . . . . . . .  720,230 
tug to the subject

! 
thu� makina it poSS Ible to Jlive the Turbine, compolll lfl �tpam. H. 1-'. Ful lagar 720 415 

reader complete nfol'J!l8tion pertaining to machine Twine cutt('I', 1' lIo\\'l("s & D i ('ksoll . . . . . . . . . .  720:158 shop tools and methods 10 a slnl<le volume at a mode . Type, M. F. B .. uton . . . . . . . . . . . . . . . . . . . . . . 720, 3 1 4  rate price. Typewrltf'r carriagf', L. S. Bnrridgp . . . . . . .  720,219 Th:1 
wO�ls �ol<lcallY arran�"d ; the various hand and Typewriter platen C E Peterson 720 062 

rt�� o�
e
each 

s
l. 

e
\��ri':.

u
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a�e1a�����- Typewriting machine: G : ' B. Webh : : : : : : : :  720:302 
portance. The fllustratlons represent the very latest Typewriting machine, �'. W. Hillard . . . . .  720,520 
tool . and metho�s, all of which are clearly described. Umhrella rib and stretcher jOint, A. S. 
Each tool Is conSIdered from the following points : Venen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720,537 
FIRST-Its construction, with hint. as to Its manu. Hndercut �alt', F. V. Hetzel . . . . . . . . . . . . . . 720,428 

facture. Valve, W. J. Pooh' . . . . . . . . . . . . . . . . . . . . . 720 477 
SECOND-It. operation, proper manipulation and care. Valve. antlfr"l'zing compression, P. Haas . 7�

'
022 

THI Jp>-Nu�eroU8 examples of work performed. Va lve arrangemf"nt for 10comotive or other ' 

rr Full descriptive circulars of above books will be mailea englneS. rellet. A. Spencer . . . . . . . . . . . 720,499 
fru 1£POI' applicaUon. Valve, check, W. B. M. Bashlin . . . . . . . . . •  720,100 

M U N N  & CO. , P u bl ishers, 
. 30 1 BROADWAY NEW YORK. 

Valve. pressure contrOlling, A. S. Com. 
stock • • . . . . . . . . . . . . . . . . . • . • . . . . . • • • • • •  '120,000 

$200.000 
7 % FIRST LIEN 

PREFERRED STOCK 
�� . . . 

. ". � - . . . -

Magnolia Metal Co. 
Subject to Prior Sale 

Preferred as to Assets. Cumulative as to 
Dividends. Dividends payable semi-annually, 
April Ist and October Ist. 
Common Stock, $I,ooo,ooo-5hares $IOO each. 
First �ien Preferred Stock, $2oo,ooo-5hares 
$IOO each. Full Paid and Non-Assessable. 

Two Thousand Shares o f  Preferred 
Stock Offered at Par 

PAc-a' M ' I.  • •  AIII 0'" MAGNOLIA M .TAI. 

This stock is being issued for the purpose of increasing the working capital, and 
therehy enabl ing the company to extend its business and largely increase its profits. 

The business was established in 1886 and has steadily grown during the last sixteen 
years, until now i t  has assumed very large proportions, and enjoys a large trade through· 
out North and South America ; with offices and factories at New York; Chicago, Montreal, 
New Orleans and San Francisco ; branch oifices at Boston, Philadelphia and Pittsbt'rg ;  
agencies a t  a U  principal distributing point s ;  besides a 1argc corps o f  traveling men. 

}'or a numt,er of years the business was confined almost entirely to the manufacture 
and sale of Magnolia Anti· Friction Metal, a specialty well known to the mechanical 
world, and largely used by railroads, steamship lines, iro" and steel mills, and manufac· 
turing concerns of all classes. During the past two years the company has added to its 
output other grades of babbitt metals, as well as white metals of every description, includ· 
ing solders, type metals, casting m etals. etc.,  etc. ,  for wliich th e  demand is enormous. 

The Magnolia M etal Company owns valuable patents, and its trade·mark rights cover 
all of North and South America, and average net earnings of the business during the 
past five years have been largely in excess of the sum required to pay dividends on this 
issue of Preferred Stock. 

Full partictllars, incltldiuJ[ Prospectus aud Report of Chartered Acco1;lutant, 
on appUcation. Address all commuuicatious aud make checks payable to 

M�gnoll' a  Metal C Executive Offices, SU West 
a,; 0., X3th Street, New York City. 

Boeton, Chicap, Pittsburgh ,  Buffalo, PhIladelphia, Mont�, New Orleans, San FrandKO • 

© 1903 SCIENTIFIC AMERICAN, INC.



fuanlrbeln'. Splendid Book on the Electro
Depoal tion of Melal •• 

The � on tile Subjeet in the LarI4Uaae. 
FOURTH RE V ISED AND ENLARGED EDITION. 

RECENTLY Q903) PVBLISHED. 
A COMPLETE TREATISE ON 

The Electro-Depo'sition of Metals. 
Comlll'ising Etectro-PIalItlJ( and GalVanopl88tlc Oper ... 

tlas, the DeJlOsIUon ot Metals by tbe Contact and Im-
��8'r'IQll �"'M�.:i;:'I��;�I��M=�I'i,:a

e
Jr�g: 

Eleot�I!J!'!.i!p.ts. Dynamo-Electric MaCb
.
llnes, Tber

mopu.;'. ;mil. the M/ltl!rlals and Processes used In everY 
Depaituu!nt .of ,the 'Art. From the German ot Dr. 
GeOrge Lanllbeln. With ad

d
itiOns by WIlliam T. 

Brannt. editor of ,. The Techno-Chemlcal Receipt 
Boo�." . ·FoUrth e\lltlon. tboro1lllhly revised and mucb 
enl_d. lJJ1iatrated' by 1611 engravlnlls, 8vo. 5110 _es. 

Prk� 'M.OO.� '" tJIlBtaQe to ""II addt"esB 'n tile world ; or 

,.:" 0�1It: �'.Mi. to anv addt"esB tn the Unitsd states, 
1F..d. cirCular of 6 ·  JJaIJI18 quarto atWia the full Table of 

OontentB of tllM splefidtd-book. with specime .. s of the ttl ... -
t .... t,.,.... w(R'oo .... t Pru of postaae to anv one 'n anv pan 0' the world who wUf ,umfsh ... wffh 11M addre ... 

HENRY CAREY BAIRD & CO., 
lNDUSTRIAL PUBLISHERS,BOOKSELLERS &: I.PORTERS. 

810 Walnut St., Philadelphia, Pa., U. S. A .  

ELECTRICAL E N I I N'E ER INI  
TAUIHT If MAU. 

Write fer,.QiFFree illustrated Book. 
II CAN I BECOME AN ELEC

TRICAL ENOINEER ? "  
We tt-ach Eleel.rir:al EOgineeriolr, Eleel.rlc LigMinJr. 

Electric R&dway., Mee6aniCal Engineenng, Steam Engi
neeriog, Mechanical Draw-log, at. your home by mall. 
IU8tltu\8 lodoned bv Thos. A. Edlaon and othen. 
ELECTRICAl. -EN GINEER INSTITUTE, 

Dept. A, 840·1W11 \\" .  :elld Sto N e .. York. 

LEARN PROOFREADING I t  you poa&eI l  • hlr edUo&t.iOD, why not. utilize i t  at a pn� and uncrowded profession 1I.,.ln, '15  to ISS weekly ?  81tuatioH 
alway, obtainable. We are tbe orlgloal In.tructor8 by maD. 
KOMB COBBBSPONDBNCE SCHOOL, Philadelphia 

AN ENGIN EER' M LIBRARY. 
An absolute EncyCi opIBdla for Enl'1neers or for Steam 

Users. ElectriciBll8, Firemen and Ma.cblnlste, Is the 

HANDBOOK ON ENGINEERING. 
By HENRY C. TULLEY. 
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money back If dissatisfied. \lOO pages. 400 fine. iUustra 
Uons, Thoroqhly reliable and practical. Handsomely 
bound In leather and I'1lt. Pocket-book form. • 

H. C. TULLEY ... CO., 
10'80 W.lDwrlcbt Blq., St. Lou", B .. , U. 8. A. 

TWooi'SAifuster ' 
�1..:I='d 

I
jo����� j:::tt'�r .JiY�.:n

an
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automatic adjustment, For full descrlptlou 
send for our Pamphlet· No. 30. 

THE VOUGHT-BERGER CO W PANV, • 

La Crosse. Wis. f·� 

�.. Squabs Pay ft::-: 
Easler need attention ouIy part of I time, bring big price.. Raised In one 
month. Attractive for pouItryme!. 
farme� .. omen. Send · for FRE. 
BOO K LET IIIld learn this (mmenselll . rich home (ndust.". 

Plyniouth Rock Squab Co .. 1 4  Friend St '. Boston. M .... 

PJ'�lE,R �1�L���P ��;\ \ 

N , \_ L I !\J T U I\J �---- I G R O O K L I N N Y  

Scientific American 
Bui lding Monthly 

NEW VOLUME NOW READY 

VQL. 34-JVLY to DECEMBER.. 1903 
A Monthly Magazine of Domestic Architecture 

Sumptuously Illustrated ' 
27&  l I Iu.tration. Six Covers in Tint 1 46 Pages 

Bou nd In Boards Price, 12.00 prepaid by mall 
' The Thirty-fourth Volume ot tbe 8cIENT[I'IC 

AlIIERICAN BUILDING MONTHLY more than malntalns 
::eh1f� .�� �t:

b
�&'t�s��l���o�� 

the leadbljf arohltects of tbe day ; It. editorial discus
slon9 of·· Important subjects relatln.r to domeatlc arcbl-
�:��t��I":.":1 =���bY:=ft'����'l! 
kind. 
TALK.S WITH ARCHITECTS 

"A Talk on House FltuDII8." by a ·8BDI�·ezpert. 
f.

r.
J':m':.:lo� t!R��gr ��'\¥!V����r ff:"e 

Home." Mr. Oharles M. Leheau OU " Op;Klr.tunlties for Decorative Art." Mr. WlIJiam Martin 
:-��!'!V��lr�:'f, Arcbltect." Mr. Percy GrI1ren 

EDITORIAL A R.TICLES 

DEPARTMENTS_ 
" Tlie Garden." " The Household . " u Sanltation." U RtBble Lore." " The City: House." I · Civic Betterment." " Country Life." u The Flat." " FIre �.!�,t '·" �:

a
f�n�,:?,u88.:: F��� 

�Hg:::.,,8�-=I�n.:o�,," �:£�J�8::' ,:'::: 
Bul1dltlJ( Patents," .. PUbl1shers' Departmeut." 
Tbe 8cIENT[PIC AMERlCAN BUILDING MONTHLY coutalns eacb month phntolrraphs and plans of d .. ellltlJ( bouses. gardens. country elit.tes and bulldlllJls of moderate . price, tollether with a cover beautifully printed 10 tint. The lIIustratlons. are all lnBlle from phot6!rraphs 

ta\<ell expressly for the Magulue and are pr10ted wltb 
e-v:ery advan

. 
lage of . the printer's art. The plans .. h;ch BCCODlpan:o- mOl't. of the lIlustratlnns present a compleTe synopsis •. .• . " Bel . " 'Ibject and are a unique featur .. of tbls .VBlWl " " -'  MA�,lZIne. Careful Bod ooncise descriptions- IUlCnn ,.>any r,ach mustratlon. Tbe illustrations luclude ph"",?rllptls Of e:rler\ors. Interiors and detail. viewl!=o1 

.ll ,leila and omamental adJunct8 to the house: No .. t · ,  I. spared t.o make this M_lne the leading D..rI cal ' o'e _ts ,,1888 and of the utmOtit practical value to Its rea4e11!l_ 
For Male by 

MUNN .. CO., 361 B'way, New York City 
... .... . e ...... le1'. 

Scientific Asnerlcaf\ t4S 
. '  p =r 

Valve, pressure relief. J. Nageldinger . . . . .  720.371> 
Valve, straightway. E. M. Erdman . : ; ;  . •  720.012 
Vault. portj,ble burial. B. F. Lockwood • • • • •  720. 163 
Veblcle controlling gel". motor. J. Q. Cbase 720.404 
Vehicle, motor, C. L. Haase, Jr . • • • • . . • . •  720.241 
Veblcle wheel, R. E. Jetrery . . • • • • . . . • • • • •  720.21>3 
Veblcles. adjustable seat for tWO-Wheeled, 

A. Johnston . ; . . . • • . • • . • • • . . . • • • • • • • . •  720,524 
Ventilator. - See Mlue ventilator. 
Vermin destroyer. J. M: PhUlIpa . • . . . • . •  720,282 
Vessel. metallic shipping. Nelson & Chrlst-

lallson . . . . . . . . . . . . . . • • • • . . . . . . • . . . . .  , . 720.277 
View outfit. R. R. Whiting • • . . . . . . . •  , . 720,204 
Wagoll. dumping. E. M. Sandy . • . . . . . . . . . • 720, 183 
Washboard attachment. D. E. Van GUder . 720.506 
Watcb. stem winding and setting. C. Kuen-

zel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720.21>8. 720.259 
Water closet. P. Haas . • . . . . . • . . . . . . • . • • • .  ' 720,021 
Water gate, W. D. WU80n . . . • . • . • . . . . . •  720.207 
Water heater. D. E. Smoak . . . . . . . • • • • • . .  720,497 
Water tank mold. P. Mansan . . . . . . . . . . . .  720.371 
Water tube boUer. W. M. Jacksoll . . . . . . . .  720,350 
Welgber. automatic, J .  R. Harrison . . . .  720.248 
Weighing machine. J. Ma rsball . . . . . . . . . . . .  720.U42 
Weighing or packaging machine. W. H. 

Doble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72U.008 
Welding compounds. manufacturing, P. Ver-

vaet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720.300 
Well fishing Implement. oU. Smith & Piggott 720,078 
Wheel. C. Ml1Ier . .  . . . . . . . . . . . . . . . . • • • • • .  720.048 
Winding drum. collapsible. A. C. M1lls . . . •  ' 720,169 
Windlass and wlncb. combined. H .  D. Van 

Doom • • • • . . . . . . . • • . . . . . • . . . . . . . . . . . . •  720.197 
Wlndml1l. J. Henderson . . . . . . . . . . . • • • . . .  720.427 
Wlndm1ll regulstor. M. E. Lawrence . . . . . . 720.161 
Window fasteoer. McVoy & Sullivan . . . . . .  720.462 
Window screen. D. G. Elges . . . . . . . . . . . . . .  720.120 
Windows, etc . ,  protector for. J. N.  Fergu-

son . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  720. 1 2 4  
Wire worklug machine. A. C. M1lls • • • • • •  720. 170 
Wood splitting device. G .  Elden . . . . . . . . . .  720.0 1 0  
Wrench. N .  Larsen . . . . . . . . . . . . • • • • • • • • • .  720.530 
Wrist plate lock. H. Weber . • • • • • • • • • • . . • 720.540 
X-ray tubes. automatic regulator for, W. 

S. Andrews . . . . . . . . . . . . .  ; . . . . . . . . . . .  ·720,095 

DESIGNS. 
Bottle, F. Schilling • • • . . • . • . . . • • • • •  38,228, 36.227 
Brushes, etc. . back for. O. Leigh . . . . . . . . . . . 36,222 
Brushes, etc .• back for. Dickinson & Leigh . 36.223 
Button hooks. etc .• handle for, O. Leigh . .  36.221 
Chair, rocking. E. L. Brown . • . • . . . .  ; . . . • .  36.224 
Spoons. etc. ,  'handle for. Crees & Court • • . .  36.220 
Vehicle body, A, L. Riker . . . . . . . . . . , . . . .  , .  38,225 

T RiADE MARKS. 
Baking powders. acid Ingredients for, Lay-

ton Pure Food Co . . .  • . . . . . . . . . . . . . . . .  39,779 
Boots. shoes. and sUppers. leather, C. M .  

Clapp C o .  . . . • . . . . . . . . . . . . . . .  '. . . . . • • . .  39.71>8 
Boots, shoes, and sUppers, leather. J. W .  

Glhbs . . . . . . . . . . . . . . . . . . . . .  '. . . . . . . . . . . •  39.71>9 
Chemical compounds for certain named pur-

poses. O. Porseh Chemical Co. . . . . . . . .  39,765 
Cllemlcal substance. etrervescent. Alfred 

Bishop. Limited . . . . . . . . . . . . . . . .  :17.778, 39,777 
Electric light support. F. H .  Stewart . .. . .  39.786 
Eyeglass and spectacle frames or mOllntlngs. 

Amerlcao Optical Co . . . . . . . . . . . . . . . . . .  39.751 
Food. certain named breakfast. B. Mac-

fadden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.781 
Food. flaked wheat. Hygienic J!'ood Co . . . . .  39,780 
Glass surfaees against the actiou of vapors 

or molstu\"('. plastic composition for 
shielding. W. V. P. Gush . . • • . . . . . . . •  39.764 

Gloves. J. A. Wolf . . . . . . . • . . . • . . . . . . . . . . . .  39.755 
Leather aud boots Ilnd sboes. certain named 

preparations for use on. Whittemore 
Bros. & Co. . . . . . . .  . • • . • • . . . . . . . . . . . . .  39.761 

Leatber. tanned, Lt>ftS & McVltty . . . . . . . .  39.760 
Liniment. J. Lauro . . . . . . . . . . . . . . . . . . . . • . . .  39.770 
Lotions, creams, cosmetics, and pastes, M, 

E. Hlncbman . . . . . . . . . . . . . . . . . . . . . . . . .  39.776 
Medle1ne for cure of certain named dls- ' 

eases. J. A. Christiansen . . . . . . . . . . .  39.772 
Medle1nes for exterual treatment of dis-

eases and Irritations of sklu. scalp. and 
face. M. M .  Harris . . . . . . . . . . . . . . . • . .  39.769 

Metamc plates. American Pressed Steel Co. 39.706 
Minerai waters and crystal11zed mIneral 

waters. Kalola Company . . • • • • . • . • • •. . .  39.784 
Mowers. lawn. Supplee Hardware Co . . . . . •  39.797 
Mushroom reUsh or sauee. table, G. L. 

Jaequln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.778 
Oils and seed products. seed. Proctor & 

Gamble Co. . . . . . . • . • • . . • . . • . . . . . . . . . .  39.763 
OilS, cacao, Rocea� Tassy & De · Roux . . . .  39,162 
Pajamas and night robes. Janowitz-Max-

well Co. . . . . . . . . . . . • . . . . . . . . . . . . .  39,752 39.753 
Pianos. automatic plano players. attach-

ments and parts. Wulschner Music Co. . .  39,793 
Pipe covering. certain named. Chicago Fire 

Proof Covering Co . . . . . . . . . . . . . . . . . . . . . .  39.795 
Powders. face. J. F. Koelling • • • • • . . . . . . •  39.777 
Razors. J. H.  Becker . . . . . . . . . . . . . . . . . . . .  39.787 
Razors. H. Boker & Co . . . . . . . • . . . • • • • . . • . .  39.788 
Razors. S. RBhalm & Co . . . . . . . . . . . . . . . . . •  39,789 
Remedy for certain named diseases. Rlcord 

Mfg. Co. . . . . . . . . . • . • . . . . . . . . • . . . . . . . .  39.774 
Remedy. rheumatic. F. W. Fletcher • • • . . . . •  39.773 
Ribbons, E. & Ho' Levy . . . . . . . . . . . . . . . . . . . .  39,756 
Roofing felt and roofing paper. Fllntkote 

Manufacturing Co. • • • • • • . • • • • . . .  ; . . • . .  39.785 
Salves. liniments. toniCS. and bowel regulat-

Ing medicines, Dr. Blair Medical Co . . . .  39.768 
Sewing machines aod sewing machine at

tachments and parts thereof. Singer 
Manufacturing Co. . . . . • . • . . • . . . . • . . . .  39.791 

Shirts. collar •• and cutrts. Bloch & Neuburger 39.7M 
Silk. spun. Indu.trle-Ge .... llschaft fur Schappe 39.757 
Starch, laundry. Keever Starch Mnfg. Co. . .  39.782 
Steel. tool, CrUCible Steel Company of Am-

erica . . .  . . . . . . . . . . . . • . . . . . . • . . . . . . . . • . •  39,792 
Stomach. bladder. and kidney cures, Co-

lumbia Drug Co . . . . . . . . . . . . . . . . . . . . . . .  39.775 
Stoves. C. Scbmldt . .  . . . . • • • • . . . . . • . . . . • • •  39.790 
Telephonic apparatus. Electric Gas Lighting 

Co . . • • • • • . • . • . . . . .  · . . . . . . . . . . . . . . . . . . . . .  37.794 
Tonic. blood. L. H.  Harrl . . . . . . . . . . . . . . .  39.798 
Vaccine virus. N. Craok . . . . . . . . . . . . . . . . . .  39.771 
Water, potable, F. G. KilOe . . . . . . . . . . . . . . . .  39,783 

LABELS . 
"Brownsvllle Fmlt DIst1lling Co .• " for brandy. 

Brownsv1lIe Fruit Dlstllllng Co. • • • • . • • •  9.737 
"Cennum, "  for a medicine, A. E. Poulsen . .  9,740 
"Cbere-Amle." for a medle1ne. AS80Clated 

Drug Co. . . . . . . . . . . . . . . . • . . • . . . . . . . . . .  9.471 
"Emile · Zola . "  for cigars. W. Kauder . . . . • •  9.736 
"Golden Dwarf Celery Tonic. " for tonic, 

D. Babr , . . . . • . . • . . . • . . • . • • . . . . . . . • . . . .  9.738 
"La Grata." for cigars. ' S. C. Herbst Import-

log Co. . . ; . , . . . . . • . • . • • . . . . . . . . . . . . . . . .  9.735 "Mercerlsetl Paint. " for palnts. J. J. Pearson 9.743 "Scheetz's Celebrated Bitter Cordial." for a 
mediCine. P. R. Hents & Co • . • • . . . . . • • •  9.739 "The Calendar Broom," tor brooms, L. D. 
Lawrence ' • • . . . . . . . . • . . • • •  : . . . . . . . . . . . . . .  9.732 

I ITrI-Av�na, " tor prepared food," · Trl-Avena 
Meat Co. • . . . . . . . . . . • • . . . . . . . . . . • . . . . . .  9.733 

"Union Central," for elgars, Central Cigar 
Mfg. Co. • • . . . . . . . . . . . • • • • • . . . . . •  : • . . . .  9,734 

"Witch Hazel (Gould ) . "  for witch hazel. 
Gould Witch Hazel Co . • • • • . • • . . • • • . • • •  9.742 

PRINTS. 
"Men's Apparel. "  for clothing, Cahn, Wam-

pold & Co . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  61 4 
"Purity Did It. " for beer. A. von Cotzhausen . 61 5 

� printed copy. of tbe specification and (trawlng of any patent In the fo .... golng list. or any patent In print Issued sln� .. 1 863. w1l1 be fumlsbpd from tbls oWce for 10 ceots. provided tt" name au.1 number of the patent 'ileslred and the date be jrlven. Add .... ss Munn & Co. . 361 Broadway, New York. 
Canadian patents may now be obtained by tbe In

ventors for any of the Inventions named In the fore
golq list. I'or terms aod further particulars addreea .WID ,, 00.. 8G1 �. New York. 
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STALL'S BOOKS 

DR. STALL 

A Man with a Message 
Millions of })eople always await 
��. St��l h��h 

fo
a
u.!da!t ��.ss�i� 

books are already circulated in 
every land. . 

Z75th thousand In EnlrUsh. 
They are being tran!ilated into 
�de��o 

l
i':t

nr!i�es in Europe 

THE SELF AND SEX SERIES has the unqualified endorsement of 
Dr. JOIIepjt Cook Bishop Vincent 
Rllv. C. M. Sheldon Anthony Comstock 
Rev. F. B. Meyer .. Pansy " 
Dr. Theodore L. Cuyler Frances E. Willard 
Dr. Francis E. Clark Lady H. Somerset 
Eminent physicians and hundreds of others. 

4 BOOKS TO MEN. By Sylvanus Stall, D.D. 
WHAT A YOUNG Boy OUGHT TO KNOW. 

WHAT A YOUNG MAN OUGHT TO KNOW. 
WHAT A YOUNG H USBAND OUGHT TO KNOW. 

WHAT A MAN OP 45 OUGHT TO KNOW. 

. 4 BOOKS TO WOMEN . By Mrs. Mary Wood
Allen, .M.D., and \I1rs. Emma F. A. Drake. M.D. 

WHAT A Y OUNG GIRL OUGHT TO KNOW. 
'VHAT A YOUNG WOMAN OUGHT TO KNOW. 

WHAT A YOUNG WIFB OUGHT TO KNOW. 
WHAT A WOMAN OF 45 OUGHT TO KNOW. 

$I per copy, post /1"". Send/or table of contettt •. 
Vir Publishing Co. ���d�.:':! �W!d:{�gr! 
T H E B R I G H T  W H I T E  L I G H T F O R  
M A G I C L A NTE R N S  

tntr:nr::;:I:�t'?:I���:ri!1:!�rltg:�b=�= 
1 oent per bour. Sl'Ild'lor oopy Franil:1ln Institute a .. ard 
and lilts of Stereoptloons. MovltlJ( Pictures and Slide .. 

WI LLIAM�, BRO WN & EAaLE, 
Dept. 6, 918 Chestnut St •• �hlladelphla. 

We Are Manufacturers 
of Complete Outfits 

for 

PROSPECTORS, . EXPLORERS, 
CAM PERS, CANOEISTS, 

FISHERMEN and SPORTSMEN 
Whether you camp In tb" Polar Clrclea o r  III the 

��� -;�u�::,,�P.:aYi� o�r� ��
Itable equlpmeut, 

Onr 1\1OS catalogue oontalns 100 Illustrated _ of 
�rfh ��':\�:\ff'i: =: =t,eoI.:a olttht: 
SCIENTII'[C 'AlIE1<ICAN send1Dg for lI8IIIe to dept. 1. 

ABERCROMBIE ta FITCH. 
314-316 Broa4wav, New York CIW. 

,
. 

�:b FE�=
I
.?A:"'�

e
����R. 

WUI Heat Yonr Room at cost � cent - per Hour. Absolutely Odorlel!ll. 
J. BU KKE. 8 Ann St., upp. Astor H01l88. 

Cbt Cyptwrittr excbangt 
I �  Barclay St . . NEW YORK 
1 24 La Sal le St • •  CHICAGO 
38 Bromlleld St., BOSTON 
8-1 7 Wyandotte St., 

KANSAS CITY. MO. 
2 a 9 North 9th St .. 

ST. LOUIS, MO. 
&36 California St. , 

SAN FRANCISCO, CAL. 
We will save you from 10 

to 50S Ob Typewriters of all muea. Send for Oat/JloaU. 

by � �or Patent Cold GaivanislDJ' Proceee, • the amount of 8�ll8r COLD 'GALVANIZING Save .U tbe Spelter ..... med ln gal.""blng by th. bot pro<elll 

100t .. � In the hot prGCNI If U88d in oar pr0ce88 will give IIDfIleient 
prot.eetloD to any kind of work to mate It rut-proof eVeD _galOIl .... t 

a1r and·iea watpr. Our Pateat Proeeta ll now m uae a11 0verthe eouJlv,.. Oar lie_ include U. 8.. Gover __ .t, The Sta ..... 011 
C .. , He....,.hotr Boat Bundln. Co., TownoeDd ... Dewne;r, Armo.r Paeldq Co. LIceueo _led on 1'O)'a1ty ....... 
IIomple and 011.- work don. at our Iactory, 108-110 W. 11th SL Main 0II1ce, 3411 _".;y. U. So ELECTKO·GALV ANIZDlG 00. 

Mathematicians Wanted 
The profe.slon of actuaryship otrers a splendid Geld 

for those possessing m .. thematlcal abUity. 88 positions 
oommand ",000 a year and over. Our oourse i. prepared 
by leading actuaries and is under their lupervlalon. 

Address 

HOME COItRESPONDENCE SCHOOL 
4 1 6  Walaut St. , Philadelphia, PR. 

SECTORLESS WIMSHURST MACHINE. 
-This article gives direction, for mail:ing. 4 l\Iustra
tlons. SCIENTII'IC AMERWAN SUPPLEMENT I J 3 1 .  

��c:: � f::,�::e "!>l..=� &; Co. aud all ne ...... 

MODELS & EXPE R I M E NTAL W OR K .  
IovenUons developed. Special Machinery. 

E. V,. BAILLARD. Fox Bldg •• Franklin Square. New York, 

BLACKSM ITHS- Bend US your address and .. e 
.. 111 forward, free of charlie to 

any part of the world, a sample oopy of The BI_smlth 
&; Wheelwrillht, the oldest and bil8t _paPl!l" of Its kind. 
M� T. RICHARDSON CO •• Publishers, New York City, V.s. 

ttXe. ·.L·:i .... 'NtC TV .. ': WHEEU. MODILI IXNRIMINTAL WfIIIII_-"'_ la'UTIE' • U Raw 'DM aTlraL WD .. ' IDD .... U aT •• .,. 

Model Macllluen' and Esoerlmeutal Work. 
W. H. CRAWI'ORD. 1lU Broadway.ll(ew York City. 

. , T H I S  BEATS N EW J E RSEY. " 
CharterUlrocured unde, South Dail:ota laws for a few 

doUan. Write tor Corporation law&l
_
�lanil:8, tp;-Is ... 

tr,g,':..nr.lf,.t.Bg-� '?L",::,t:, .it��N�Y:te, 

FREE catal!!Jl1le of Arcbltectural, t!c1enttflo 
- and Technical Boob. 

ProsDeCtu8 tor1903 tor"Archlteots'an4 
BuIlders' Magaz1ne," month1:1" " a1'eBr. 

WM. T. COMSTOCK. Pub,. 23 Warren SI., New York. 

I INVENTIONS DEVELOPED. I - WALTER X. FREEKAN, M.E. 

��m�J:�O:=� �h=.:g: 
dations for Inventors. 408 111. 28d St.. New Yoril:. 

GAS ENGINE DETAlLI:I.-A VALUA
ble and fully Illustrated ·BrUcie on this snbject Is oon. 
tained In SUPPL_BNT No. l l19!1. Price 10 cent&. For 
sale by Munn &; Co. and all o ... adealers. 

Your R,al Estate or Business �ld��
y PATTERN MAKERS PATTERNS for 

send price and descrlpUon. Establ1shed :aor"' � CastlJlgll of allil:1nda 
=� =,ty;;&ai:�� �dg.,f:�: MODEL AND EXPERIMENTAL WORK 

------------------'. G IBSON . FUCHS, 1 82 W. Houston St., New York. .L 20llI GEIITfIRY GUT 
RlltlflOH , DIArMJlIDa �1 Oarat lIOth Century out., 

Kemoh Diamond B10g or 
�StUd' SOUd-Goid 

mouotlqs . each S3.00 . 
or both at 1f6,oo. Senti 
by registered mall _up!)� 
�e_ce1pt of _j)�lce. THE . 
J!'INEST IMITATIONS 
ON EARTH. Our mqnlfloent oata. 
log fully describing tbem F BEE and explaining how to order. maned 

to allY address 'lpon request . 
110 ACINTa WAIITED. RiMOH oIEWELRY COMPAIII!Y, 

.. 4 OLIVI aT.IIT, aT. LOU.S, 110. 

EXPERT MODEL MA& ER8. Modell, Patternl, 
Dlea &; Novelties. lIIlI:Iierlmeu� al woril:. WAGNER MM. Co •• 9 Bollawk St •• Cliicago. 111. 

1' 90 2  E D I T I o n  

JI!LCbt World'S rigbting SMt! 
By FRED T. JANE. Author of the Naval War GaOle (Krie.sPle1). 

Used as ' a  ten-book In European navies. Tbe onI;r 
absolutely oorreot BUd oomplete .. ork of the klod pubU.bed. 

�94 PAGES. OVER �.OOO ILLUSTR.ATIONS. 
OBLONG QUAR. TO. CLOTH. PRICE. $5.00. POST FREE. 

CONTAINS t-�':fI!:J'J!' .:'��� warship In the world ; also a silhouette and a gun and armor d1a
CONTAINS I-The letlJ(th. beam • .b-atlJ(bt horse power, speed. ooal supply. number and size of guns thlcil:ness and disposition or armor of everY .. arshlp In the .. orld. 

CONTAINS I-�a,\:,: 
��r'�� 

size . ..  e1jrht, velOCity. ener(!)', penetratl'ln. etc.. of everY gun of everY navy 

CONTAINS I-A series of cbapters bv noted Admirals. Naval C;;;;-strnotors and other elI:lIert8 of vuloua navies. on vlt.aI questions of the day 10 naval oonstruotlon, tactics, and strateJ!y. 

CONTAINS t-A cr.mDflratlve table tby· tbe author) of tbe ot1"f'1lJrth of tJot! navies of the world-tbe molt 
. r::r�t���t�Pt yet made to ci888lfy the .. orld's warshlpi and navies 88 to actual fllfh*" 

IT S H O ULD BE NOTF-D that thl. work 18 trom tb� pen ;" -; oaval critic and expert. .. hose reputation Is far-re .... hln .. on botb 81t1Ps of the Atlsntlc. It �ll be of fBllCloatlnjr ImeIWt to fi1:.'.r:. ;::::,., l
y
:O

':e:�
e
l1� 

of naval develOPment, and 88 a book of reference sbould 

MVNN & CO.. Publishers. 361 Broa.clway. New York. 
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INS URANC15 
A6AJHST' LOSS 

OR 
DAMAGe 

TO PROPERlY AND 
LOSS·OF·ure AND 

INJURY'" T()oPERSONS CAllSEINN" 

Absolute Confidence 
in the ability of the car to answer every demand made upon it is 
the keynote of perfect enjoyment in automobiling. Ask any man 
who drives a 1903 model 

Winton 

;hr
t
:o

e
;v���e

c;�u
e�r��i�r:o�

h�gu���i���;�e in his mind. His answer 

THE WINTON MOTOR CARRIAGE CO.; Cleveland, O. 

WE ISSUE every once in a while, a letter, a 
booklet, a folder or a catalogue, wherein is 

shown information relating to Automobile Tires, 
that may be of some value to you. 

It costs the p!"ice of a postal card to have 
your name added to our mailing list. 

THE DIAMOND R UBBER CO., 
Akron, Ohio. 

--- . - ---

T h e  Te s t  

Scientific American 

Once 
a day our Gov

ernment Observers tick 
the correct time to thousands 

over the wires. 

tick it continually to millions. 

Every Elgin watch has the word "Elgin" 
�m�1l:�!IIIJ.__ engraved on the works. Send for 

TYPEWRITER�M��i5 
it All the Standsnl machines SOLD or RENTED ANY

WHERE .t HALF MANUFACTURERS' PRICES. 
Shipped ,:ith privilege �f examination. Send for, Cat. 
TypeWriter EmporIUm . 203 LaS,lIe SI., Ch;csgo 

�_N�: -... T I RE S  
FREE Write 

Por 
It 

F I S K  R U B B E R  C O .  
C h i c o p e e  F a l l s. M a s s. 

ALL ARIlHMETICAL PROBLEMS 
solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent oftime and entire
ly relieves mental and ner
vous strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one ? fVritefur pamphlet. FELT &. TARRANT MFG. CO . 

free booklet about watches. 

PALATABLE 
WATER-STILL Produces an absolutely 

pure and aerated wa. 
ter for manufacturinll' orl[l:�tn,.gb f�r�o�e�ny 
steam boiler. Made in all sizeR] from 
����r �r �����s dlstilled 

I In use in U. 8. Army and Hospital Marine service. Write for catalogue. 
PALATABLE WATER·STILL 

COMPANY, 
Boston, Mass • •  U. S. A. 

Watchman's Register with Time Lock Sanford's Improved Register is the best in the world. b�0�,!,a�lnNa'1>ir6;s ��"li��,:�i�na�, New York. Inventor, .Proprietor and Sole Manufacturer. 

FREE S PECIAL OFFER No. 1. 
to the Readers <if oln Scientific Amerlcan. 

Good for 30 days. 

�tB�:�t���I���'!"!'e:, bY��:, T��fc"�. (::n.ge�e:lh. o�ili';,� articles too numerous to meutlon. FREE with club order of 20 Ibs. of our New Crop Tea, 6Oc. a lb., or 20 Ibs. 
Of Great American· BaKing Powder. 450 . .. lb. Mention of �CI ENTIFIC AMERICAN and number (No. 1) must accompany order by mail or at store. 

THE GREAT AMERICAN TEA CO., 
P. O. Box 289. . 31 and 33 Vesey St., New York. 

GO RIGHT TO CARRIAGE HEADQUARTERS 
Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 
explains our method and our guarantee and makes it safe, simple and easy for you to 
get carriages, harness and horse accessories direct from our factory at wholesale prices. 

THE COLUMBUS CARRIAGE mW HARNESS COMPANY. 
Factor, and General Offlce, Columbus, O. Western Offlce" Distributing House, St. Louis, Mo. 

CHARTER ENGI NE  
USED ::YA:iAbENE 

FOR ANY PURPOSE 
Stationaries. Portables. Sawing Outfits, 

H3ts���G;'�?��:SG:'�'br.�m�te. 
send for Illustrated Catalogue and Te .• ti· 

mon'ials, and State Yowr Power Needs. 

Write to nearest office. 

NEW ENGLAND 
WATCHES fShe 

PADISHAH 
The best low priced watcb i n  the world. Sold in every country on the globe for the one price or its equivalent . . . . .  

$ 2 . 00 E A C H  

FEBRUARY 21 , 1903. 

C OLD G ALVAN I Z I N G .  
A M E R I C A N  PROCE S S  N O  R O YA LT I E 5  

5AMPLE5 A N D I N FO R M ATION O N  A \,PL lCAT I O N  

Free 
Test 

N I C K E L  AND 
Electro· Plating 

ApparatUi and Material. 
THB 

& VanWinkle Co., 
N e"'Rl'k. N. J .  

1 36  Liberty St  . •  N .  Y. 
30 & 32 S. Canal St. Chicago. 

"Royal Worcester" 
Belting. 

W e  are s o  confident that this is ab
solutely the best and most economical 
power belt to use that we will gladly 
send trial belt for testing on your own 
machinery. All you have to do is 
write us for it, and you are under no 
obligation to keep it unless it 's abso
lutely satisfactory in every respect. 

Write us to-day for belting facts. 
We hav� been making old-fashioned 
oak-tanned leather belting for 50 years, 
and want you to know how it wears. 
It will be money in your pocket. 

GRATON &. KNIGHT MFG. CO. 
Oak Leather Belt Makers, Worcester, MasSe 

The Old Way in Turkey. 

'CO M FORT, EASE,  and LUXURY 
with strength, 8�ed, and staLility, make the ideal motor-car
ria�. "For 

y
ractwal, every-day seryice at the minimum of ex-

�:hi:ie���ld:ili��' e
i
�
l
c::

l kinds of weather, there are no motor-

,� 
Touring Cars 

en��I�dllntb��1 t�
a
:��/

f
evs::;

t
��;c:�v

e
:bl�

o
�;�

n
!1:hPa::e�lr. 

l\1ade from best quality materIals, by SKi l led and experience'} 
workmen, they afford thp. hi�hest efficiency at the Imvest cost 
('onsistt:nt with absolute reliability. 
('omplete Il1uMtrated Catalo.-ue describinSin detail Dlany points of manifest superiority, mailed $7 0 00 ¥I"ee on request. Model E (like cut) • 

THOMAS B. JEFFER Y & CO., KENOSJlA. WIll. 

BABBITT METAL8. -8IX IMPORTANT formulas. SCIENTIFIC AMERICAN SU PPLEMENT 1 I �3. 
always proves the absolute 

supremacy of the 

Wtl manufactUre gears 
and bodies suitable for all purposes. 'W t: also 

Plain .or fancy .colored SportIng Dials. r:���r�� c���d f���a�':.\'i,�e.Munn & Co. and all news_ 

Remington 
Typewriter 

Remington Typewriter Company 
327 Broadway, New York 

S C 10 S Al! varieties at lowest. pnces. Best Railroad ' a Track and WRIlon or Stock 8cale� made. i Al.o 1000 useful arbcles. including sate" j !SeWIng Machines, Bicyclefl. Tools. etc. Save Money. Lists Free. CHICAGO SCAL E Co .. Chicago. III 

for Public Exhibitions, Church Entertainments, far illustrating sermons. Many sizes, all prices. Chance for men with little capital to make money. 260 page catalogue free. 
McALLISTER, Mfg. Optician. 49 Nassau Street, N. Y. 

S I G N A L I N G  THROUGH S P A C E �  without wires.-An article by W. Preece, describing the new Marconi system of teiegrapbing without wires. 
6 i l l ustrations SCIENTIFIC AMERICAN SUPPLEMENT 
1 1 24. Price 10 cents. For �ale by Munn & Co. and all newsdealers. 

���::�1!!!� .-:Ii alford to do without il. 
HIGH EST AWARD wl'¥�:�Jf�:"�!�I�«;;� 

FaneuU Watch Tool Company , . 
BRiGHTON, · BOSTON, MASS., U. S. A. 

'"'I:��"Ir-""'I-+'I"'- sell supplies and can 
;jjj fnrnish al

lo 
part or all 

��
e 
8f::� rf� ... a �eOI!�� 

late catalogue, FREE. 

--�!liiOlijilillt..J�-""III.._ �::i��A��:, 

'rhey can be instautly attached or de-
��:T&e :f��itA'5;er come loose-have a 

Dlustrated catalorne on request. 
Sample pair of Culf Holders sent by mall on receipt of 20c. 
AMERICAN RING CO., Box S. Waterbul';Y, Conn. 

We f�ra�ee�l��i;:����.s�z�� �� 7�.�c��� Catalogues sent on request. 
NEW ENGLAND WATCH . CO •• 

Factories : Waterbury, Conn. 

Offices : iJ:;:;a�g��3?1�\fi �..:g:!'h Ll�:';ue. Sah Francisco. Spreckels 'Building. 

Orient MotorCar 

8 B. P. PRICE f950 
\11 speeds to 30 miles per hour. Will climb any Ill'ade. Wr;te for descriptive catalogues. 

WALTHAM MFG. (JO� • •  Waltham, Mass. 

�::,sl�\�.�h��� �it�� Jko'f.���ns���:���Mi1!ln�:';'j�:.l.'rlr��:g�����¥���'b".;.��:�ri��t':,� g'rate ; bums wood or coal. Guara,nteed tn every r�ect bw�b8 400 lb8. Write for free descriptive circular and testimonials. A GJ:;NT .. W ANT f; D .  
WM. G.  WILLARD, Dept. 1 1 2 ,  6 1 9:2 1 N. 4th Street, St. Louis, Mo. 

The 
keepers do · not 
P R ES I D EN T  
SUSPENDERS 
is they make more 
money on imitation •• 

Fifty cents and a dollar 
Ask at favorite shop, or poSt prepaid from 

C. A. Edgarton Mfg. Co. 
Box 222-1. Shirley. Mill •• Send 6 cent� for catalogue. 

PRACTICAL 
Com pend of Electricity 
(l.a!!.!!!. @!!;';;;"�.'."I.. A���J:":R::�;':;!E�

N
,'!. :�:,';; . 

., AND  PRAOTIOAL LANGlUAGUI 
�@ O @  Wireless .Telegraphy. Magnetism, 
�.... Batteries, Dynamos, Motors, Elec .. 

'"_.'" tric Railways, Plating, Telephone, 
Telegraph. Welding, Lighting, 

�. X-Rays, Wiring, Vocabulary ot ·  

� Technical Terms. Complete self-
011 instructor. Handy si l for carry· 

(l' G � ing easily in pocket, making a con-o '" venient reference guid .  or manual. 
� 116 illustrations. Size. 5):'.x2� ins. 

272 pages. Cloth, 25c. Leather, soe. Live AgentS Wanted. 

LAIRD &. LEE,  265 Wabash Ave., CHICAGO 

J E S S O P  S T E E L  C C?  M F R � O F  C R UC IBLE  SHEET STE E L  WA S H I N G T O N . P A . 
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