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ELEVATOR FATALITIES AND THEIR PREVENTION. 
Recently, in these columns, we were deploring the 

number of fatalities that occur in transportation on 
our railroads ; but now it seems that the risk of travel 
on railroads is insignificant compared with that to 
which those who use the modern elevator are exposed 
-at least in New York city. For according to a. state­
ment of Coroner Jacksqn, no less than thirty persons 
have lost their lives in elevator aC.<;idents in this city 
since the opening of the present year;  and, of course, 
a stlll larger number of people have received injuries 
more or less serious. Although we had noticed the 
frequency with which accounts 'of elevator disasters 
appeared in the daily press, we were certainly not 
prE'pared for this astounding statement from an official 
whose duty it is to know the facts. Think of i t ;  thirty 
death. in nine months, or a rate of forty per year 
killed in one city alone, in a form of accident that 
lI'ould be altogether preventable were human life not 
held tlO cheap, and were ordinary care exercised in the 
selection and operation of the plant. 

There is  absolutely no excuse for ninety-five per 
cE'nt of the accidents that occur. The problem of pro­
viding an elevator that shall be perfectly able to per­
form its work, year in, year out, without any risk to 
the pasgenger, has been most carefully thought out 
and solved by the best mechanical and engineering 
talent of the day, with the result that there are on 
the market to-day eleYator systems which, in �he hands 
of competent operators and subjected to constant and 
competent inspection, provide as safe a foi'm of trans­
portation as any that exists. Unfortunately for the 
safety of life and limb of the public, accident­
proof elevator systems cost money, and the com­
bined parsimony and disregard for human safety of 
man1 of the owners of office buildings and ware­
houses leads to the selection of inferior and cheaper 
systems, of which there are sadly too many in this 
city at the present day. Moreover, there is appar­
ently very little care exercised in the selection of 
operators. The elevators in important and crowded 
office buildings ar� often in the hands of mere boys, 
the test of whose fitness for the job seems to be the 
small amount of pay for which they will undertake it. 

In view of the present condition of affairs, which 
can only be described as positively alarming, we are 
glad to iearn that the SuperIntendent of the Department 
of Public Buildings has drawn up an amendment to the 
Building Code which seems to cover the case adequate­
ly, and will make it possible for the Building Depart­
ment to enforce any needed alterations in faulty ele­
vators, whether they are used for pasRengers or ' freight. 
The principal items of the amendment are, that the 
Superintendent of Buildings shall cause an inspection 
of elevators, whether for passengers or employes, to 
be made at least every three months, and that he shall 
prescribe suitable qualifications for persons who are 
placed in charge of the running of passenger 'or freight 
elevators; any repairs found necessary by the Depart­
ment to be made without delay by .the owner or lessee. 
In case defects are found to exist which endanger life 
or limb, the URe of such elevator, upon notice being 
given by the Superintendent of Buildings, .s�all at 
once c�ase, and it shall not a,gain be used until the 
Superil,ltendent has granted a certificate ce�tifYing 
that the elevator has been made safe. Moreo-xer, no 
person will be permitted to take charge of an elevator, 
w;hether for passengers or for freight, unless .he shall 
first register at the office of the Superintendent qf 
Buildings, giving his name and. residence, and the, 
l ocation of the building in which he is to be employed, 
and shall first receive from the Superintendent of 
Buildings a certificate as to his competency. Now this 
is a really admirable measure. It covers the case ade­
quately, and if its requirements are honestly carried 
out without fear or favor, there is no reason why the 
public should not be as safe in an elevator as they 
are upon the sidewalk or in their own homes. 
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BIG GUNS FOR FUTURE WARSHIPS. 
Already the naval expert has begun to tabulate the 

lessons to be gathered from the naval war in the Far 
East. In some respects they vary widely ; but there is 
one point on which they are all agreed, and that is as 
to the great value of the larger-caliber guns, say from 
thE' 8-inch to the 12-inch, as compared with the more 
rapid but less powerful guns of 6-inch caliber and less. 
Before the war we heard a great deal about the wonder­
[ul "hail of rapid-fire shell" with which the ship 
which carried a numerous battery of 5-inch and 6-
inch guns was to "smother" her adversary, and "wreck 
his unprotected sides and upper works." The Japanese 
tactics, forced upon him by the necessity of defeating 
the enemy with as little loss as possible to himself, 
have changed all that. Japan possessed only a limited 
navy, every ship of which was thrown at once into 
the field of operations. She had absolutely no reserve 
to draw upon, and any gap that was made in her fight­
ing line she could not hope to fill up. Hence, in the 
battles of the war, whether against ships in the open 
or against land fortifications, she has elected to fight, 
or rather she had no choice but to fight at long range, 
trusting to her superior seamanship and gunnery to 
enable her to pla�e a larger percentage of effective 
hits upon the enemy than he could hope to do upon 
her own ships. The events of the war have shown that 
these tactics were correct ; for the enormous losses that 
her -gunners have inflicted upon the enemy have been 
brought about without the loss of a single ship, or even 
its serious disablement, at least as far as we know, by 
Russian gun fire. 

To carry on a successful artillery duel at long range, 
however, is only possible with the high-powered, large­
calibered gun. At the ranges of from 5,000 to 8,000 
yards, at which the Japanese elected to fight, the 6-inch, 
5-inch, and smaller-caliber guns were useless, the ve­
locity of the smaller projectiles falling off so rapidly 
that they were, at such ranges, altogether ineffectual 
against the armored portions of a ship. Under such 
conditions, the engagements resolved themselves into 
a trial of skill between the marksmen of the 12-inch and 
8-inch guns. And how excellent this was on the Japan­
ese side may be judged from the fact that the official 
report sent in from the fiagship "Czarevitch" spoke of 
lwr as having received three 12-inch projectiles in the 
neighborhood of the conning tower within a space of 
five minutes. Evidently the gun is supreme, and the 
big gun at that. 

The effect of the war is showing itsel! in the designs 
for new battleships and cruisers that have lately been 
divulged. Japan herself has ordered from an English 
�hipyard two battleships that will carry four 12-inch 
and four 10-inch guns, and a dozen 6-inch. The 10-inch 
gun forms the main battery of many modern battle­
ships, notably those of the "Pobieda" class, now at Port 
Arthur, so that practically the new ships will have 
double the number of armor-piercing guns of the first 
class that are now carried by modern battleships. The 
British government are also following the same policy. 
Their new battleships of the "Lord Nelson" class will  
carry four 12-inch guns of 45 calibers, but no 6-inch or 
71f:J-inch, their place being taken by ten 9. 2-inch guns of 
50 calibers. Thus the whole of the main battery consists 
of armor· piercing guns of long range and great penetra­
tive power, while the intermediate or secondary bat­
tery has been abolished, and the vessel carries in its 
place a numerous battery of small 3-inch and other rap­
id-firers for protection against torpedo-boat attack. The 
same policy has been followed in the first-class cruisers 
of the "Minotaur" class, which will not mount any 6-
inch guns, but will be armed with four 50-caliber 9.2-
inch guns and ten 50-caliber 7.5-inch rapid-firers. 

The 9.2-inch piece, which was recently illustrated in 
this journal, fires a 380-pound shell with a muzzle veloc­
ity of 3,100 feet per second, a muzzle energy of 25,485 
foot-tons, and is capable of penetrating 1 2  inches of 
Krupp steel at a range of 3 ,000 yards. The 7.5-inch 
gun, which forms the secondary battery of the cruisers, 
has a muzzle velocity of 3 ,000 feet per second, and 
fires a 200-pound shell, with a muzzle energy of 12,-
540 foot·tons, and is capable of penetrating 8 inches 
of Krupp steel at a range of 3 ,000 yards. It is an 
interesting conjecture as to just where this progres­
sion toward the exclusive use of the larger-caliber 
guns will go ; but it begins to l�ok altogether possible, 
that before long we shall see the dream of Admiral 
Cuniberti of the Italian navy realized, when he drew 
up his plans for a 17,000-ton battleshjp, carrying an 
armament of twelve 1 2-inch guns and a dozen 1 2-
pounders. 

• •  I • 

EXPERIMENTS ON THE MOSQUITO. 
BY T. H. EVANS, M.D. 

If the following experiments are interesting and 
curious they may also be valuable, for any matter con­
cerning the habits of Stegomyia fasciata is of use in 
view of their relation to the transmission of infectious 
disease, as malaria, yellow fever, etc. 

Experiment I .  Securing the mosquito so that it  
cannot escape, and allowing the wings and proboscis 
free movement, a drop of l iquid on the end of a blunt 
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probe is approached to the proboscis. When the dis­
tance of the proboscis from the drop of liquid is re­
duced to about two millimeters, the proboscis darts 
into it. Various liquids seem to bring about different 
distances of attraction. 

Experiment I I. If a drop of lysol, a phenol deriva· 
tive, has been u�ed, the proboscis darts into it at the 
distance of two millimeters. In the space of two or 
three seconds the wings relax and droop, but do not 
flutter unless the experiment has been performed while 
they were in that state of excitement. 

Experiment I I I. A solution of ammonia produces the 
same results, but in shorter time and over a widel­
interval of attraction. 

Experiment IV. Repeated tests on the same animal, 
using poisonous solutions, give identical results while 
life lasts. From the fact that the proboscis continues 
to fiy toward even poisonous solutions, and after their 
effects are apparent in weakening of vitality, I take it 
that-

( a )  The movement of the proboscis is not voluntary, 
or not under the control of a reasoning intelligence. 

( b )  There is some inward suction, more or less con­
stant, in the passageway of the proboscis . 

( c )  Lysol and other solutions may produce poison­
ous effects when introduced by means of this passage­
way to the mosquito's economy. 

ARSENIC NEEDED FOR THE BODY AND FOUND IN 
DIFFERENT FOODS. 

Not long ago M. Armand Gautier brought out the 
fact that arsenic is contained in minute quantities in 
nearly all the organs of the body. In some of the or­
gans the proportion is relatively large, and leads us to 
suppose that this element is necessary for the proper 
working of these organs, and indeed plays an important 
role in the entire system. In a paper which he recently 
presented to the Academie des Sciences he brings out 
�ome further researches l1pon this point. These relate 
especially to the different kinds of food from which 
thE' system take" its supply of arsenic. This element is, 
found in a large proportion in the exterior rarts of the 
body, and a certain amount is constantly being lost 
through the falling or cutting of the hair and nails,. 
and also by the natural evacuations. It became there­
fore of interest to find out from what sources the sys­
tem receives the amount of arsenic which is needed to' 
keep up the normal amount, and what is the propor­
tion given by the various kinds of food, both animal 
and vegetable. Accordingly he made a series of an­
alyses of different foods and showed the quantity of 
arsenic in each. The method he uses is to break down 
the organic tissue by a mixture of one part sulphurie 
and ten parts nitric acid. This is carried out at a 
low temperature. After re-treating with nitric aci(! 
the whole is finally carbonized. The arsenic is set free 
hy a Marsh apparatus, at least in most cases. I n  the 
case of salt and water it is found by direct precipita­
tion. Great care was of course taken to use perfectly 
pure reagents. The following extracts are taken from 
the table which M. Gautier has drawn up as showing 
the percentage of arsenic in different foods, water, and 
salt absorbed by the body. The figure gives the weight 
of arsenic in 0.001 milligramme per 100 grammes (0.22 
poun d )  of solids in the fresh state or in 1 liter of 
liquid: Beef ( lean ) ,  0.8 ;  milk, 1.0 ;  eggs, yolk, 0.5 ; 
white, 0.0 ;  mackerel, 3.9 ; lobster ( muscular part ) ,  2.2; 
eggs, 35.7 ; shell, 104 ; water extract, 10.7 ; shrimp, 0.16 ; 
shell of same, 7.6; wheat, 0.7 ; potato, 1 . 1 2 ;  wine, 0.89; 
beer, 0.01 ; sait, refined, 0.7; gray salt, 45 ; rock salt, 
14 ; Seine water, 0.5 ; sea water from surface, 1 . 1 ;  
from 30 feet depth, 2.5. The unusually large propor­
tion contained in lobster shell and unrefined salt will 
bE' noted. Eggs have also a very high value. 

From these results we may draw certain conclusions. 
The proportion of arsenic is  extremely small i n  the 
muscular fiesh of mammals as compared with that 
which the arsenic-bearing organs contain. Among the 
different foods, some of the fish and crustaceans, and 
e�pecially their more highly phosphated products, are 
found to contain the largest proportion of arsenic. 
Rock salt is also onE' of the highest in the list. Wheat 
bread contains very little, and the proportion is not 
greater for Graham bread, showing that this element 
is  not furnished by the bran. Green leaves, cabbage, 
and green beans do not show a trace of it, even in a 
large quantity of matter. This seems to show that ar­
senic is not essential for cell-life, at least in the pro­
portion of 0.001 milligramme per kilogram me. On the 
contrary, the system derives a considerable quantity 
from water, wine, and common salt. M. Gautier utilizes 
his results to make an interesting calculation as to 
just how much arsenic an inhabitant of Paris absorbfl 
per day on the' average, taking doS a base the statistics 
for the last decade. The result is as fo�lows: Thn 
first figure gives the number of grammes ( 15.43 grains) 
of food per day, and the second the quantity of arsenic 
(in 0.001 milligramme ) :  Bread and pastry, 4:20 

grammes per day (arsenic, 2.!)); meat. 180 ( 1 .8): fish. 
35 ( 4,3); eg"s. 24 (0.05); vegetables, fresh, 250 (0.5): 
vE'getables, dry. 40 (?);' potatoes, 100 (1.1 2 ) ;  milk, 213 
(0. 10); wine, 518 ( 2.9 ) ;  beer,30 ( 0.0 ) ;  salt, 10 ( 2.3 ) ;  
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water, 1 l i ter (5.0 ) .  The total quantity of arsenic 
laken into the system per day thus figures very close to 
0.021 milligramme, or about 0.0003 grain. 

• I • •• 
AUTOMOBILE STEEL SPECIALTIES. 

BY GEORGE E. WALSH. 
The manufacture of automobiles has reached such a 

stage of development that it proves a most important 
factor in the iron and steel trade. The millions of 
dollars invested in automobile plants indicate some· 
thing of the growth of this special line of business. 
Already the tendency toward the standardization of the 
different parts of the automobile has progressed rap· 
idly, and it may not be long before shops will be es· 
tablished for the mere assembling of the machines 
without any attempt to manufacture. Under existing 
conditions of patent rights and special manufacturing 
methods, it  is possible to do this to·day without ill­
fringing upon the rights of others. 

Automobile steel has called for special lines of manu­
facture and experiment that have proved of advantage 
to mills anxious to capture this trade. The amount of 
steel that goes into the ordinary automobile is  variously 
('stimated from � to 1 ton, according to the s ize and 
cavacity of the machine either for passenger or freight 
traffic. If the average is placed at 1,000 pounds, a 
manufacturing output of 5,000 machines a year would 
represent a total tonnage of 5,000,000 pounds of steel 
required for this particular line of industry. But this 
estimate is comparatively low, and within a year or 
two the plants will be turning out far more than this 
number. The orders at the last automobile exhibition 
in New York for new machines amounted to consider­
ably more than a million dollars. With the average 
cost of a machine placed at a thousand dollars, this 
would represent over a thousand machines sold or or­
dered in one brief fortnight. 

The iron and steel used in automobiles represents all 
degrees of hardness and strength. For the most part 
only the finest steel can enter into the manufacture of 
the driving part of the vehicle, and in the case of the 
high-power automobiles unusual strength of parts is 
required. In the specialization of parts there has 
grown up a line of steel manufacturing that is of pe­
culiar interest. 

The gears, chains, springs, and_ machine parts reo 
quire steel so strong that it will stand the greatest 
resisting power. Extensive experiments have been car­
ried on in some of the automobile plants with steel to 
test its qualities for the driving parts of the high­
power automobiles. In one such series of tests over 
fifty tons of steel billets were destroyed to secure the 
most efficient results. As in the manufacture of high­
power tool steel , there has been a gradual series of ex­
periments that have virtually led up to the produc­
tion of an article satisfactory to the trade. Most of the 
large automobile manufacturers have their own ideas 
of the kind and quality of steel they need, and the 
chemical tests and analyses show that they differ in 
the composition to only a slight degree. As the 
strength of the automobile must in the last analysis 
depend upon the quality of the steel used for the most 
important parts, it is quite evident that the manufac­
turers are justified in studying this problem exhaus­
tively. In the former cheap grades of machines, the 
hreakdowns were due to some inferior steel parts that 
woul d  give way in critical moments under the stress of 
special strains imposed upon them. 

The modern American automobile is nearly, if not 
quite, as strong, powerful, and durable as the best 
French machines, and it is due as much to the special 
manufacture of important steel parts as to the gradual 
perfection of boiler, engines, and electrical equipments. 
A good many of the manufacturers require air-harden­
ed steel for parts that must be subjected to considerable 
strain and friction in the operation of the machines. 
The heating of the steel to a high temperature, and 
cooling suddenly in a blast of air, can give to the steel 
the desirable hardening qualities ; but unless the com­
pressed air-blast is sufficient to reduce the temperature 
of the steel uniformly and quickly there is always the 
danger of cracking and weakening of the parts. 

As in the manufacture of steel for cutting tools and 
other high-grade purposes, there is a good deal of 
difference of opinion in the automobile trade as to the 
methods of obtaining the best steel for the machines. 
The application of water for reducing the temperature 
of the steel is employed differently in the various 
plants. There seems to be no absolute consensus of 
opinion in the trade regarding the exact treatment 
of the steel. A manufacturer who has had success with 
steel treated in one way cannot easily be induced to 
adopt any other method. He is slow to adopt new 
products of the steel trade. 

Nevertheless, steel mills are not indifferent to the 
demands of the new trade. They have taken the mat­
ter up for serious consideration, and some of them 
are constantly carrying on tests for the benefit of the 
automobile trade, exhibiting to their customers the 
data thus obtained for their beneflt. Thus in manu­
facturing the chains. sprocket wheels, and gearing of 
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the high-power automobiles, specially refined and an­
nealed steel has been made, which will practically 
withstand any amount of strain that can be imposed 
upon it by even a forty-horse-power motor. This steel 
is not only chemically perfect, but it can be made in the 
most �niform manner. This latter point is one of great 
importance to the automobile manufacturers. A stand­
ard machine must be guaranteed in all particulars, 
and each successive machine must be up to the same 
standard. Any lack of uniformity in the steel parts 
would manifestly handicap the manufacturers in guar­
anteeing the durability of the machines. 

The wear and tear on automobiles must necessarily 
be greater than on cars which run on smooth rails or 
tracks, and consequently the item of repairs has always 
been large. The life of an automobile has been short 
owing to the lack of uniformity of steel parts, but 
manufacturers to-day are willing to guarantee the life 
of the average machine to be nearly twenty per cent 
longer than that of the machine built five years ago. 
This is largely due to the superiority of the parts 
used, and their more perfect operation when in use. 
The quality of the steel employed has steadily en­
hanced the usefulness of the automobile, and also im­
proved its power and durability. 

The cost of manufacture is always an item of prime 
importance, and the temptation to use inferior steel 
parts to lessen the cost of manufacture is strong, but 
it must be said in all  fairness that few of the respon· 
sible manufacturers of machines in this country are 
wil l ing to · sacrifice the reputation of their machines 
through any such short-sighted policy of false econ­
omy. The tendency is to use the best steel more and 
more, and to have every piece severely tested chemi­
cally and mechanically. The chemical test does not 
count for much in many plants, while special stress is 
placed upon the mechanical test. I n  other plants spe­
cial emphasis is  placed upon the chemical test, and 
a l l  steel is  immediately rejected that will not come up 
to the required chemical test. The later mechanical 
test is then applied to make sure of the accuracy of 
the first. The cost of maintaining a special laboratory 
for chemical and mechanical tests of all steel parts is 
quite considerable, and some of the plants are anxious 
to abolish it  as a part of their equipment. But in 
their opinion this can only be done when manufac­
turers of steel will furnish them with a guaranteed 
uniform steel of certain qualities. Several of the 
steel plants are doing this to-day, furnishing elaborate 
data of chemical and mechanical tests with each piece 
of s teel manufactured. These tests are open to the in­
spection of all,  and the automobile manufacturers can 
any day assure themselves by personal inspection of 
the accuracy of the tests. 

.. I •• ., 

MUNICIPAL BAKERY EXPERIMENTS IN SICILY. 

The British consul at Sicily, in his latest reports, sup­
p lies some interesting details concerning the experi­
ments of the Palermo municipality with baking 
and supplying breadstuffs for the inhabitants. Dur­
ing the past few years, the flour trade of Palermo had 
heen effectively cornered by one private establishment, 
and became practically a monopoly. It is estimated 
that the population of the city, which aggregates about 
3 25,000 persons, consumes 260,000 pounds of bread and 
110,000 pounds of macaroni daily. As the constituents 
of these staple foods were in the hands of one firm, the 
price of common bread was inflated to five cents per 
pound, thereby causing distress among the poorer 
classes of the city. Thereupon, in order to alleviate 
this suffering, the civic authorities decided to establish 
municipal bakeries. 

In March, 1903, the system was inaugurated by the 
baking of some 20,000 pounds of bread daily. The suc­
cess of the experiment necessitated the utilization of 
the military emergency ovens, capable of turning out 
11,000 po'unds of bread per diem. In May the munici­
pality acquired a private flour mill on a two years' 
contract. This mill was of Italian construction. I t  
employs 5 5  hands permanently, and 3 0  day laborers, 
and can turn o,�t in 24 hours, working day and night, 
about 50 tons of flour. Attached to the mill is  an old­
fashioned bakery �apable of producing 20,000 pounds 
of bread daily, and a modern bakery, which kneads the 
flour mechanically and produces 8,800 pounds of bread 
per diem. During the initial stages of this municipal 
venture, municipal officials were detailed to the work 
in almost all its branches, and the municipal police re­
tailed the bread in huts placed in the principal streets. 
The sum of $30,000 was set aside as capital for working 
the mill and bakery. The municipality actually pro­
duces some 44,000 pounds of bread daily-about a sixth 
of the daily consumption of the city of Palermo. I t  
serves the purpose o f  maintaining the standard rates 
which the municipality considered equitable, and allow­
ing a fair profit to the trade. The net result has been 
a reduction of the prices of the different qualities of 
bread by about one cent per pound. 

The municipality retails its flour and by-products to 
the public. There are twenty-four shanties where 
the bread is sold by municipal guards, who receive, in 
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addition to their ordinary pay. a premium of two cents 
]ler five dollars of cash taken. When the shanties were 
first put up, a good deal of hostil ity was shown them. 
Private retail dealers are encouraged to take up the 
distribution of the bread. They pay all their ex­
penses out of a profit of 15 cents per 200 pounds weight 
of bread, which is delivered to them free. At the pres­
ent moment there are some thirty such retail dealers. 
The municipality is planning the erection of a flour mill 
capable of dealing with 300 tons of grain daily, and of a 
bakery which shall produce 26,500 pounds of bread, be­
sides pastes, daily. 

.. � .... 
AUTOMOBILE NOTES. 

In a crowded garage, there is often considerable dif­
ficulty in moving the vehicles around in getting them 
in and out of their places, and in order that this may 
be done with the least possible expense of floor 
space, a western manufacturer of accessories has made 
!L roller device more like a roller skate than anything 
else, which is designed to be slipped under the wheels 
of the automobile, whereupon it may move around in 
its own length. A pair of these will answer all pur­
poses and it is  not necessary to have one of the de­
vices under each wheel. The wheels on these are 
pivoted in the same manner as casters. 

Among the recently introduced automobile accesso­
ries is a leather tire which comes from England and 
which is said to be much more serviceable and less 
expensive than the tires of rubber. The tire consists 
of an inner tube and shoe, with an additional shoe of 
leather. Over the running surface of the leather shoe 
is an auxiliary strip of leather fastened with a num­
ber of heavy rivets. The double ply of leather makes 
a very substantial tire, and the metal of the rivets is 
said to take a hold on the surface of the road, no mat· 
ter what its character, that makes anything like an 
anti-skidding device quite unnecessary. 

The Automobile Club of France announces that the 
next annual show will be held in the Grand Palais 
from the 9th to the 25th of December. In order to 
make this year's show especially bri l l iant the commit­
tee is organizing an annex show in the large Horticul­
tural Building near by. Here will be found a series 
of veritable factories, which will give the public an 
idea of the successive phases of construction of an 
automobile car. Already numerous propositions have 
come in to the commission and no doubt many of the 
large firms wil l  be represented. This will form an 
interesting feature of the show, and a most instructive 
one. 

By the arrival in New York on October 7 of the 24-
horse-power Columbia touring car, the Chicago-New 
York road record for the intervening distance of 1 ,127 
m iles was reduced to 58 hours and 45 minutes. The 
car was driven by H. H. Holcomb, Lawrence Duffy, and 
E. C. Bald, who alternated at the wheel. The best pre­
vious record, which was made a short time ago by 
Messrs. Ellis and Schmidt, of Chicago, in an Apper­
son car, was 72 hours, 36 minutes, so that the new 
record very materially reduces this. The last part 
of the journey was through the Catski l l  Mountains 
alld was made through heavy showers ; but not a mis· 
hap occurred then or throughout any of the trip. The 
test has shown well the endurance of the stock Colum­
bia machine. 

It would hardly seem likely that there would be any 
demand for a bucket capable of being carried in the­
pocket, but such a device has been recently placed on 
the market. The thing was primarily designed for th" 
use of automobilists who require to take on a supply 
of water at regular intervals but it is also said to be 
a convenience to campers and tourists. The device is 
made of waterproofed material fastened to a jointed 
frame, and when it is desired to pack the thing in a 
small space, it can be folded up to a size about the 
same as a pocket hat. If it were necessary to carry 
the bucket in the pocket it could be done without 
trouble. Since putting the bucket on the market the 
manufacturers have made and are selling a small bath­
tub on precisely the same lines, which is said to be a 
great co'nvenience in the nursery. 

A new type of tire especially adapted for automo­
biles has been designed by a London inventor. In­
stead of a single inner air tube there are two, placell 
side by side on a steel rim. These are inclosed and 
protected by an outer head made of hard papier mach'; 

in sections of twelve or more. Each of these tre:J.d 
shields, as they are called, is attached to the rim of 
the wheel, by means of a bolt which has a free up and 
down movement, but has no lateral play. When all 
these shields are fixed i n  position, they constitute 3. 
kind of armor around the two air tubes. By this ar­
rangement it is claimed punctures are rendered im­
possible, unless the papier machC is pierced, which, in 
view of its hard texture, is considered impossible. The 
heads ,  however, present a resilient s urface to the 
road. Precautions against side slip are provided by 
means of links which are placed between each tread 
shield. 
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THE TAXOMETElt. 
The accompanying fi gure ill ustrates a new type of 

('Qunter recently adopted for t h e  puil l ic hacl(s of Paris. 
The apparatus is actuated by a very simple mechan­
ism that causes it to register, through a measurement 

Scientific American 

It resem bles the carburet of tungsten, already knowlI, 
which is not considered surprising, as the metals tung­
sten antI molybdenum are much alike. It is thought 
that this  new compound may play a r61e in molyb­
denum steels. The 'met hod of preparation shows that 

even at a rat her high temperature 
(that of  boiling aluminilim) a 
molybden um compound is ohtained 
which contains twice as much car­
bon as the compounds formed at 
the highest heat obtainable in the 
electric furnace. 

---..... ---
THE DIVING HORSE. 

THE DISTANCE AND FARE INDICATOR IN USE ON PARISIAN HACKS. 

Our illustration of a horse in 
midair represen ts very forcibly 
the possibilities of animal train­
ing. An incl ine runway about 25 
feet above the ground is arranged 
for the horses to walk or run Ull, 
from which they make a plunge 
and fall into a tank of water below 
about 12 by 20 feet in area and 12 
feet deep. Usually the horses l ik e  
t o  make the dive, and t h e  m O  .... "nt 
they come in sight of the runway 
they fight to get to it first. The 
mare goes up first and without 
hesitation jumps off. The stallion, 

oj' the number of revclutions of one of the wheels , t h e  
distance traveled by the vehicle during t h e  period o f  
t ime indicated by a clock carried by t h e  coun ter. 

A tappet secured to a collar mounted upon the hub 
of one of the wheels strikes, once per revolution, the 
(,a m  of a pump fixed to t he axle. Each of these im­
paets produces a variation in the pressure of a volume 
of ail' contained in the pump ; and slIch variation is 
transmitted,  through a rubber tube, to a small bulb 
of which every inflation causes a rat chet w h eel to re­
volve by one toot h. through the int ermedium of a 
metallic rod. A train of multipl ying wheels. analo­
gous to those o f  a rlocl(. afterwarrl causes the fol lowing 
readings to a]Jpear upon the dial:  "Fare to be paid," 
"Distance t raveled." "Extra fare," etc. Every 400 
meters (abont 14 of a mile). for example, the fare to 
be paid increases by 10 centimes ( 2  cents). From the 
experience of t he short time that has elapsed since the 
appearance of t h e  tirst hacl(s with these counters, the 
fol lowing conclusions may be deduced: The new fare 
is very advantageous for short trips. The first hour 
costs more than formerly, say 21/� francs (50 cents) 
instead of 2 (40 cents);  but th is is largely compen­
sated for by the privilege allowed the passenger of 
stopping as many times as he desires without being 
compelled to pay for the complete hour. 

Ne,,- Carbon COIII110lllld. 

At a recent meeting of the Academy of Sciences of 
France. held at Paris, M. Henri Moissan presented a 
pal)er concerning the preparation and characteristics 
or a new carbon compound containing molybdenum. 
This compound is obtained by heating charcoal with 
mel ted molybdenum and aluminium in an electric fur­
nace. The resultant metallic mass is treated with it 
eoneentrated solution of potash, and needles of well-

however. is more diplomatic. for he 
excites t h e  on;ookers by bows right and left, and the:1 
after an inspection of the surroundings he goes slowly 
forward and quite deliberately jumps, successful l y  ris­
ing in the water wel l  pleased as the crowd cheers. 

It  appears to be as much sport to 
the horses as to the spectators. 

••• 
TRANSPORTABLE WIRELESS TELE­
GRAPH STATION FOR WAR PURPOSES. 

NY Ol:H BEHLIN CORRE8PONDENT. 
The company which was started 

some time ago as a consequence of an 
understanding brought about between 
the two leading German electrical 
companies. has since the beginning 
paid spec'ial attention to the use o f  
wireless telegrallhy both for naval and 
mili tary pu rposes. According to the 
results so far obtainecl, communication 
by t wo uodies of troops within four 
clays' marching distance of each other 
is possible with  the Morse recording 
apparatus, wh ile with an acoustic in­
dicator the distance may even be 
double(\. 

In t h e  following, a short descrip­
tion is given of their latest form of 
portable stations for mili tary purposes. 

The stations are arranged for two 
wave lengt hs, namely, for a short 
wave of 350 meters and a long wave of 1,050 meters. 
t h e  antenna remaining the same for both. With the 
short wave. the antenna will oscillate in three-quarters, 
and with the long wave in one-quarter of a wave. 
The antenna is outbalanced. in the first case, by a 
counterweight of 6 square meters of copper gauze ex-

uf ahout :: j(ilogl'ammcs, while the el'f()dive w illti ,,111'­
face of the latter is 1.1 square met er. su as to hi, mw<l 
even in the case of small  wind pressnres on aeeount 
of the saving of gas. 

Each station ('omp rises three two-wheel 'arts, name­
ly, first t h e  power ('art ; seconel. the apparatus cart; 
B.nd t hird, 'the t ool cart. 

The )lower tart ('ontains the source of eurrent, ('on­
sisting of a benzine molor of about 4 horse-power. direct ­
connected to an alt ernating current generator of an 
effective output of about 1 Idl owatt, and the excite r. 
The cooling of the motor is effected by water, carried 
along in a reservoir loeated above the benzine dynamo. 
The circulation of the water is effected automatically 
by means of a sma l l  cog-wheel pump,  the water being 
cooled by a tube system and by a ventilator. The 
benzine necessary for t he operation of the motor is 
carried in a reservoir about 30 l i ters in capacity. lo­
cated adjacent to t h e  water receptacle, t his capa(' i t y  
being sufficient for a continuous telegraphic service o f  
about 30  hours. 

The igniter of the motor is electrical and operated 
by accumulators. charged automatical ly trom t he ex­
c i ter of the alternate current generator. 

A full  supply of accessories and reserve parts is 
located in the tool box fixed outside of the ca rt. the 
side wal ls of which contain, in addition. the two 
counterweights as well as hal'S sn)lpol' t ing the latter. 

The apparatus cart. separated into two compart­
ments by a frame, contains both the sending and re­
ceiving apparatus. In the front part, protected against 
contacts. are located the hi gh-tension instruments,  
comprising the induction coil .  a battery of Leyden jars 
with adjustable spark gaps and the high-tension trans-

THE TRAINED DIVING HORSE. 

former. By means of a door on the sicle �all  easy 
access is afforded to permit the renewal of the Ley(len 
jars and the regulation of the spark ga]J. In t he rear 
is arranged the Morse key, and on a hoard plaped on 
stout springs. two receiving apparatus and a Morse 
recorder, while on the board of the latter the smal ler 

TRANSPORTABLE WIRELESS TELEGRAPH STATION FOR WAR PURPOSES. 

defined crystals of the new carbon compound are ob­
tained. 

The substance is very hard. is hardly attacked by 
acids other than n itric. and is not decomposed by 
water or steam at a temperature below 600 deg. C. 

tended at a height of about 1 meter from the ground, 
while the amount necessary in the second case is as 
high as twenty-four square meters. The antenna is , 
supported either by balloons or by l inen kites; the 

former have a volume of 10 cubic meters and a draft 

receiving transformer is located. On the frame sepa­
rating the car has been arranged the large receiving 
transformer. the receiving plug as well as a counter­
weight switch with two levers. On one of the side 
walls is the acoustic Indicator. compriRing an I'I&.tro-
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Iylk de tee/or ami a Il'lephulle, while Ull lite duor a 
removable alarm bell has been placed. These instru­
ments have heen so installed as to permit the removal 
of the lper pa rt without withdrawing any connection. 
The acc]!' lllator necessary for l ighting lHlrposes is  
placed in a protecting hox a t  the left-hand outer side. 

The tool cal'. finally. con tains the gas reservoir and 
the necessary intrenching tools, as well as t he balloon 
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INSECT WING MECHANISM. 

l.-Longitlll\inal section thr ough tl,Olux of blue-bottle fiy 

(Gali'i}Jhora). Arrow 8hoW8 p08ition of wing. 2.-Cro88 !Section 
of same, through wings, showing the vertical muscle51-, v, alltl the 
!atera� arms, m� attached to the wings. :3.-Extl'cmc upward 

position of wings durin,!:!; flight alit! the JaterallllU8cles III the lower 
positioll. 4.---Extreme downwartl po�ition of the willgs in fl1ght 
and the Intera1 llluf'clcs in the upper p.lfo'itlOl1. 

and a reserve benzine reservoir. The gas receptacles 
are built in the car and have each a capacity of about 
5 cubic meters at a pressure of 120 atmospheres, t wo 
reservoirs being sufficient for filling t h e  balloon with 
t he aid of a filling hose. 

The same outfit has been used in connection with 
the Gordon Bennett cup for signaling the progress of 
the race from one point of the race ground to the other. 
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INSECT WING MECHANISM. 
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INSECT WINGS. 
BY !':'. FHANK AAHON. 

The method and mechanism of insect flight 
seem to have been little studied, though 
perhaps there is no suhjeet relating to in­
sects t11at will atfonl more entertainment to 
the invest igator. It is proloalole that the 
stlldent of aerial navigat ion may profit from 
knowing how inHePls jly, t hongh the gravity 
differences between the man and the bug, 
and the principles evolved anll Ilpset there­
by, are obvious. We can be more encollr­
aged by ohserving t he Hight of the larger 
birds, but in the construction of w ings and 
aeroplanes and the method of propulsion we 
can learn more from t he insect s. 

In developing flight nature has adopted the 
very best and practically the same means 
for all winged creatures. ',-"ith the weight­
l ifting downward stroke of a resisting, sllr­
face is combined a slight posterior incline of 
the surface, and propulsion is thus gained 
by the wedge principle. In the uplift or re­
gaining position of the wing there is  an un­
resisting upper surface. This treble part is 
taken by the strong primary and secondary 
feathers of the bird's wings and by the pos­
teriorly pliable wing membrane of t he bats 
and insects. 

INSECT WINGS. 

The strol,e of t he wing is vertical and 
t h e  uplift also, and this can be readily ob­
served in slow-flying insects and birds. The 

'rypes of the fa8test.ftJ'ing illSC{'t8. l.-'rhe l:lrge hlack horsefly, Tal)anU8 ntrato. 
2.-The little f:1ingillg bee-fly, lJomlJyliu8 mOj01". 3.-The bi� dh!.l;;�H· \\:lI'}J or l"HTl.ll 
11Ol'lU:t, SV11cciu8 �l)eciosut!. All natnral �ize. 

trajectory of t he tips of t he wings, therefore, may be 
indicated by a series of waves, the length and breallUl 
of which depend on t he h eight of the strol,e and the 
nnmber of strokes to the speed per d istance. The an­
terior portion of t he insect wing is always more 
strongly braced with stout veins, and in line with t he 
base, is t he part d irectly operated. It is t he down­
ward strol,e of this rigid part t hat exerts the l ifting 
force. The posterior port ion of the w ing, l ightly 
veined. and out of line of the hase, is comparatively 
pl iahle . If the insect body is held horizontall y  the 
posterior port ion of the wing w ill  he observed to bend 
milch more easiLY downward than Ilpward, owing to 
the construction of the attachment to the body. This 
eXp'lains at once the means of propulsion in the down­
slroke and the unresisting recovery ot the upst roke. 
In the forme r t he slight Ilpward bend of the posterior 
portion serves the wedge principle ; in t he lat ter the 
wing is l ifted edgeways to the air resistance and has 
l i t tle tendency to checl, the forward motion of t he 
body. 

Insects present very wide differences in their wing 
structure, more than in any other part. From the 
rudimentary appendages of certain orthovtera and 
beetles to t he great sprealling wings of t he swallow­
tailed butterflies and giant moths t h ere are many 
types and variations. The nicely balanced, h igh-power 

wings of the flies, bees, and hornets, the 
over-large yet perfectly controlled wings of 
the larger lepidortera and t he sldmming, 
short-motion, acrobatic w ings of the d ra­
gonflies will serve to illustrate modifica­
tions of wing outline and muscular control 
among insects  with the h i ghest wing de vel-
opment. 

All swift-flying' insects have broad wings 
ami stout bodies, the latter to make room 
for the mass of muscles that is required 
to drive the wings at a h igh power. The 
breadth of wings must depend on the power 
of the muscles to drive them. In the swift­
est insects there is a nice balance of mus-

Ie and wing surface: Many stollt-bodied, 
]J1'oad-winged insects ar,� weak flyers. 
Their muscles have not devel-
oped toward the cont rol of the 
wmgs They are runners, 
diggers jumpers, or swim­
mers, and use their wings 
only to lise in air and drift 
along with the wind. Many 
species of t:1e two-winged flies 
of the gener�·. Musca, Tabanis, 
Tachina. and Bom,bylius,  no 
doubt rejoice in their less 
complicated m �chanism, for 
they are the swiftest of all 
insects. The hornets and 
bees, little infe! ior, have the 
shorter hind wings attached 
to the fore wings by a row or 
little marginal hot·ks and thus, 
operating with the stouter 
fore wings, they constitute 
the hroad posterior develop-

of the fore wings is on or beyond the eenter to mal,e 
room for the shortH and hroaller hind wings. 

The muscles of insects are rale yellowish or pinl,lsh 
in color, have a somewhat ropy character. hut  are 
very soft and easily separated, The muscles that con­
trol the head, wings, and legs a re containell in and 
nearly fill the thorax. The veins of the wings hroallell 
al t he base and are attached firmly to the tegument 
of t he thorax wh ich is 
pliable a bove and below 
the base of the w ing. 
This attaehment may 
be called the fnlcrum. 
The muscles operate the 
pliable portions and hy 
contracting and expand-
ing lnem vull and fOl'!�e 
the wings upward and 
downward. In the flies 
the wings a re attached 
to the side of t he tho-
rax above t he center 
a n d  the mllscles 
stretch from t he top to 
the bottom of t he tho­
rax with an arm ex­
tending to the wing. 
This arm worl,s u p  and 
down upon t he vertical 
muscles, pulling the 
w ing from the center of 
its  fulcrum and operat­
ing the pliable t egu­
ment, in the opposite 
direction from it s mo­
tion_ In the butterflies 
the wings are h inged on 
or a little below the 
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INSECT WINGS. 

Tbc middle posit ion of n fty\� willg 

ill ffyiug. 1'he arrows 8hoW8 approx­

imately the rt:sistance of the tiit-, 1.­
Downstroke. 2.-Upstroke. 3.-T",,­
jl'ctmy of n fiy's wing tip when 
maki.ll!! :300 vihmtiol1s and going :six 

feet pel' 8econtl. Arl'ow shows direc­

tion of flight. 

eenter, the legs and abdomen effecting t he balance. 
The muscle, �lso attached to the base of the w ing. 
acts upon the pliable tegument above and below the 
fulcrum, and where it  expands it apr ears as a maS3 
of greater density, This apparent density works u p  
and down the muscle; thus it will expand ahove and 
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INSECT WING MECHANISM, 

I.-Longitudinal section through thorax of dragon-lly (AMc/ona), showing the hundles 
(If muscles. 2.-Cross.section of same iJetween fore and hind wings. a.-Plan of muscu­
lar operation of wiug-hurizontal position-muscles pull at a ami h 4.,-Same-extremc 
upward position in lIight-muscles pull downward at a. 5.-Extreme downward position 
in flight-muscles pull inward at " . At the base of the wing the I'eins are hrm.dened iuto 
rigid plate. that life attached llPmly to the plIable tegumeut. 'I'ms is the fulcrulll 

ment necessary f,)r speed. 
The butterflies, moths, and 
dragon flies use tl:eir fore 
and hind wings separately 
and the posterior development 

l.-Lon�itudinal seetion of butterfly thorax showing the great nnmbC'r of musclefo! contained 
tberein. 2o-Cro88 section of the same through anterior wing uasel"! : the willgs held horizon. 

tally and the rna.s of greatest density of the muscles being in a middle position. a.-The 
wings held upright, the mass of greatest density below at I!. 4.-Wings held tlownward. the 
maRS of greah'st tlt .. usity auov£' at fl. In ftyin!!, the willg motion does Hot reach the extremes 
of 3 and 4, hilt an sug:le from tile lJorizoutaJ of about -;0° above anu �o below .. 



contract below and so force the wing downward. 
With the dragon tlies the muscle::; are in nearly ver­
tical bundles and the operation of the wings appar­
enUy depends only on the pull of the contracting 
muscles. Thus the pull on the pliable tegument be­
tween the wings brings the wings up and the pull in­
ward, below, by a heavier set of muscles, brings the 
wings down. The figures serve to illustrate this far 
more clearly than it can be described. 

Observations in the field are of most interest, and a 
clover field may be the chosen spot. Here will come 
the honey lovers, of course, and the predaceous spe­
cies to prey upon them. Watch one of the big, lazy­
winged butterflies soaring over the fragrant blossoms, 
suddenly arrested by one especially to its liking, turn 
or drop at right angles by a quick beat of the wings. 
Here are the hornets, seeking spider, cicada, or other 
victims and getting them by a dash almost too rapi C: 
for the eye to follow. And here is the big Aeschna 
dragon fly, skimming over the field like a swallow and 
bent upon a l ike quest-gnats and midges and other 
tid-bits whose wings are not quick enough to escape 
his lightning flashes. Down in the clover a musical 
buzz commences and quickly grows louder and higher, 
for a few moments constantly ascending the scale. 
This is Bombylius, the l ittle yellow, fuzzy, bee-fly, and 
in the hope of finr!ing him we have brought along a 
handy l ittle instrument. Now quickly striking a note 
in tune with its wings we find that the fly's limit is  
reached at G, above middle C. Musca, the house fly, 
is  credited with 330 vibrations of its wings per second. 
This corresponds to the note of E in the octave below 
middle C. But the little bee fly attains nearly 800 vi­
brations, incredible as it seems ; and as the upstrokes 
hardly resist air sufficiently to occasion sound, it is  
probable that this means 800 down strokes per second. 
And there are other flies of the Tachinid::e and certain 
small Andrenid bees that vibrate thei r  wings at a like 
tremendous velocity. 

- .. " ., 
DASTARDLY ATTEMPT TO WRECK THE " CONNECTICUT." 

In connection with the building and launc;hing of 
the battleship "Connecticut," there has been perpe-

Scientific American. 

h i m  warning from the manhole that led into the com­
partment, he might easily carry out h i s  job without 
immediate detection. For his attack he chose two of 
the %-inch rivets which pass through the flat outer 
and inner keel plates. First, he chipped off the heads 
of the rivets on the inside of the shi p ;  then he drilled 
a %-inch hole centrally through each rivet, so that 
it could be easily driven outward ; and then, either by 
means of a brace, or by using a hydraulic jack set up 
against the under side of the inner bottom of the ship, 
he drove these two rivets out of the plating and into 
the soft wood of the keel block. Here, then, were 
two %-inch holes clear through the ship, with the out­
side of them concealed by the permanent blocking, 
and safe against detection. No doubt it  was imagined 
that among the million of rivets throughout the whole 
ship,  these two missing rivet heads would escape de­
tection until the ship was afloat. 

Upon the fortunate detection of this attempt, the 
party or parties determined upon a morb deadly plan, 
namely, that of wrecking the vessel during the deli­
cate operation of launching. To effect this, they select­
ed a spot several feet below low water mark, on the 
smooth, inclined surface of the starboard launching 
ways, over which the sliding ways pass when the ship 
is being launched, and drove into them at about the 
center of their width a bar of 1 ')os-inch round steel, leav­
ing some six inches of the bar projecting above the 
ways. This seems rather an inadequate obstacle to 
place in the way of an object weighing 7,000 tons, that 
is moving down-grade, with a speed, say, of 8 or 10 
miles an hour, and it is probable that when the ways 
struck it, the bar woul d  have been bent over and flat­
tened down into the permanent launch.ing ways and the 
vessel would have passed safely over it. At the same 
time it is entirely possible that it would have had 
sufficient resistance to split the sliding ways, and 
cause a crumpling up and disarrangement of the tim­
bers, that would have slewed the ship and caused her 
to bind upon the ways, stopping her progress. If so, 
she would probably have come to rest with one-half of 
her bulk on the ways, and the other half hanging out 
in the water. This would not have hurt her so long 

trated a crime which, not many dec­
ades ago, would have subjected the 
culprit to the death penalty. We 
refer to the persistent and pernicious 
attempts made to wreck that ship, 
which were only discovered through 
the careful vigilance of those i n  
charge o f  her construction. The first 
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the construction of the shi!) there are h und reds of 
men at work with chipping hammer::; and dri l ls.  
Also with regard to the attempt on the launching ways, 
it would be possible for any one of the divers who 
was sent down to do work upon these ways, to drill 
the hole and with a few strokes of the hammer d rive 
in the iron bar. The crime, in regard to the difficulty 
of detecting it, was as easy of performance as the mis­
placing of a switch or a signal in an attempt at train 
wrecking. 

It is sincerely to be hoped the man or men who 
did this work will be brought to the severest justice 
that can be dealt to them. Speculation as to who the 
guilty parties are, and what their motive, is  idle. But 
it is  generally supposed to be either the work of some 
disgruntled workman, or of some demented person 
with a mania for wrecking the ship. It is also re­
membered that in the earlier stages of the construc­
tion of the vessel there was trouble with the labor 
unions, some of whose representatives had to be for­
cibly expelled from the navy yard. The indignation 
among the workmen employed on the ship,  who as a 
body have taken the greatest interest in her construc­
tion, is unbounded, and it is probable that from the 
men themselves the clews leading to the detection of 
the wreckers will be obtained. 

• • • 

ROIH8 ll ForulH Excavation .. .  

One of the m ost i mportant finds which has b8en 
made lately by Comm. Bani in the Roman Forum is 
that of a tomb which dates back to the foundation of 
the city. It is one of the most ancient of all the late 
discoveries. The excavation was made in a s pot which 
had not been touched before, a few square yards of 
ground under the Temple of Antoninus and Faustina, 
near the Arch of Septimius Severus. Below the foun­
dation of the temple Comm. Bani found six different 
layers of ground. The last layer covered a slab of 
greenish-gray tufa which was broken in several frag­
ments. Under the stone lay a great vase or pot 
( dolium) , at the bottom of a shallow p it. The dolium 

contained nine different vases, one of which was an 
olla filled with calcined bones. There was no doubt 

that they had uncovered a burial 
place. The main containing vessel, 
or doli1tm, is  a vase or pot of unusual 
size ; the material is of red terra 
cotta. It is very thick arid seems to 
have been made by hand and polish­
ed with a spatula. The vessel is 
burned in several places and black­
ened in others. It measures 17 inches 
in diameter at the top border, 21  
inches in the middle or largest part, 
and 10 inches at the bottom. I t  
has a cover o f  tufa stone which i s  
rounded and resembles a tortoise 
shell in form. The olla or pot con­
taining the bones is relatively small 
and is 10 inches high. It is also 

attempt was discovered over six 
months ago, du ring an inspection of 
the . work already done on the shi p ;  
the second o n  September 1 4  last, 
when the divers were making an ex­
amination of the under-water portion 
of the launching ways to see if every­
thing was in good shape for the 
launching ; and the third effort was 
discovered on the day of the launch, 
fortunately before any injury re­
sulted to the ship. The various at­
tempts bear strong internal evidence 

DIAGRAM SHOWING METHODS ADOPTED TO WRECK THE " CONNECTICUT." 

made of red clay, but of a more care­
ful workmanship, with an overturn­
ed border and lugs or ears which are 

of the fact that they were made by a skilled oper­
ator who was thoroughly familiar, not only with 
the use of shipbuilding tools, but with the conditions 
attending the construction, inspection, and launch of 
such a ship as this. The portions of the ship attacked, 
and the means taken to wreck her during the launch, 
show that the guilty party or parties understood per­
fectly well what portions of the ship to attack and 
what means of obstruction to use, if they would evade 
the very searching inspection to which a warship is 
exposed during her construction and launching. 

To understand the cunning way in which the at­
tack was planned, it must be understood that, during 
her construction, the weight of the vessel was carried 
mainly by three longitudinal and continuous l ines 
of support, namely, a center line of keel blocks, ex­
tending practically for the whole length of the vessel, 
immediately below the keel, and two sets of launching 
ways located on each side of and parallel with the keel 
blocks, at a sufficient distance therefrom to give a 
fairly even distribution of the weight of the ship 
during construction and to provide sufficient lateral 
stability when the vessel is carried by the launching 
ways alone during her passage down into the water. 
During her· construction, every part of the outside of 
the hull of a ship is  open to inspection, except that 
which is covered by these three lines of support; and 
should any hole be drilled in the bottom, on the ex­
posed portion of the hull, it will be certain of detec­
tion. The criminals who attempted to injure the ves­
sel decided, therefore, to drill through her hull where 
it rested upon the keel blocks and sliding ways. The 
first attempt, discovered on March 31 ,  was made i n  
compartment B-87, and immediately against the verti­
cal keel of the ship. This compartment forms part of 
the cellular double-bottom and the fellow who did 
the work was therefore in a very remote 
and secluded place, where, with an accomplice to give 

as it was high tide and the hull was water-borne ; 
but as the tide receded the support of the after half 
of the vessel would have been removed, and the enor­
mous bending strain thus set up would have seriously 
strained her hull, if, indeed, it  did not cause it  to 
break entirely in half. Fortunately, the divers found 
the obstruction, and the piece shown in our engraving 
was sawn off flush with the ways, leaving the other 
part of the bolt imbedded. 

The third attempt was discovered on the day of 
the launch, after the ship was afloat, when it was 
found that water was entering compartment B-88. As 
soon as the water was pumped down, it was found that 
a %-inch hole had been drilled through the skin 
plating of the ship, at the point where it rested upon 
the launching ways. Upon its d iscovery the hole was 
temporarily closed by inserting a hooked bolt of the 
kind shown in our dra wing, provided with washers and 
a nut, which was screwed down firmly from the in­
�ide, forming a water-tight joint. Permanent repairs 
will be made when the vessel goes into drydock. 

The intelligence and skill with which the attempts 
on the ship were made, made it evident to the au­
thorities that they had to deal with a culprit of no 
mean ability, and orders were immediately given to 
subject the ship to special surveillance, even to the 
extent of having special arc lights placed around her 
from dark to dawn, and setting up a searchlight on 
one of the adjoining ships to sweep the water in her 
neighborhood during the same interval. To the lay 
mind, it will, of course, appear to be an extraordinary 
thing that such dastardly attempts on a United States 
vessel should be repeated under the very eyes of the 
officials who are responsible for her safety. But it 
must be remembered, on the other hand, that the 
wreckers chose just those very methods oj' operation 
which would bear the appearance to the official eye of 
being part of the regular workmen's duties. During 

provider! with rings. The cover of 
this pot has the form of the roof of a Latin cottage or 
hut. The olla contains the remains of a body which 
had been burned on a funeral pyre, with debris of half­
burned bones and fragments of skull. Dr. Roncali esti­
mates that the individual was about thirty years old. 
Around the hurial urn containing the bones which oc­
cupied the center of the dolium were disposed the differ­
ent vases and other objects which were buried with 
the dead as in the usual case. These latter objects ara 
modeled of a blackish earth and formed by hand. 
Their surface is  finished by strokes of the s patula. 
The objects comprise two pots for containing preserved 
food with strokes in relief to imitate the basl,et-work 
with w):tich the ancients protected such vessels ; a 
poculum (goblet ) channeled on the surface, which prob­
ably had a wood cover originally, but the latter hacl 
rotted away ; a lamp of the usual flat form, a large 
cup and three small cups with handles. These objects 
recall the specimens of the same kind which have been 
found in the most ancient tombs of the Alban burial 
grounds and elsewhere. They resemble those of the 
Velletri and Ardea sepulchers, also those of Tarquinia 
and other Etruscan cities. On this account the present 
find is of the greatest interest on account of the place 
where it was located. There seems to be no doubt 
that the tomb dates from the period of the foundation 
of Rome. When the Forum became the center of the 
city such burial places were no longer allowed. 

• •• • 

The coal transporter at Rauen, connecting the river 
Seine with the docks, is 600 feet in length, and has a 
raised platform 50 feet in height on the quay side of 
the river and 3 0  feet on the dock s ide. This trans­
porter, which is said to be the largest in the world, is 
supported by three arches, sliding on rails, and under 
the wagon is suspended a huge bucket, capable of 
hol d i n g  3 2  hundredweight of coal. 
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" Cyclone " or " Tornado." 

To the Editor of the SCIENTIFIC A!\lERICAN : 

In your current number appears an article criticising 
my description of a storm disaster in Minnesota, in 
which the writer takes exception to my use of the 
word "cyclone," and makes the statement : "It  should 
be 13carcely necessary to say that a cyclone is not a 
tornado, but is one of those widely distributed circular 
storms which are constantly sweeping over the earth's 
surface." 

Permit me to say that I used the word "cyclone" ad· 
v isedly, and not without a clear definition of its mean­
ing as differing from other storms. The generally ac­
f ,epted definition of the word as given in the dictionary 
and encyclopedia is "a violent storm of wind rotating 
around a. calm center." While no meteorologist or 
other expert observer witnessed the one at St. Charles, 
its cyclonic character was marked in several distinct 
ways. At the same time it  could be termed a tornado 
a� well, since, according to the same authorities, it  is 
a form of cyclone, only on a more limited scale. 

The critic takes the ground that a part of the dam­
age was probably caused by air pressure from the in­
t r:rior of the buildings, and gives an interesting theory 
in support of his argument. I referred to this in de­
scribing the wreck of the grain elevator. Here the 
downward suction of the air current apparently pro­
dl l ced a centrifugal motion, which removed or forced 
out most of the grain. The cause of the damage, how­
eyer, was the storm of air current, which by its force 
doubtless in several instances caused what might be 
termed interior atmospheric explosions, causing partial 
vacuum without. DAY ALLEN WILLEY. 

Baltimore, Md., September 8, 1904. 
. .  ' .  

Effect of the Sun on t h e  Black Hace. 

To the Editor of the SCIE:I'TIFIC AMERICAN : 

As regards the "effects of the sun upon the black 
race," as discussed by Prof. E. G. Dexter in the 
SClEXTlFIC AlIIElUCA ?i ,  August 20, he has, in my esti­
mation, overlooked a very important factor, which 
is found in the laws of evaporation. 

In prima facie, Prof. Dexter's argument seems well 
founded, viz., that a heat-absorbing complexion should 
for the reasons given be placed by compensatiye Nature 
in cold climates, and vice vel·sa. When we come to 
study this subject more deeply we find that though 
a black skin may serve to elevate the normal tem­
perature of the body in the already overheated tropics, 
the inconvenience so caused would not be near so 
great as that caused by the evaporation of the body's 
moisture, which must necessarily rob the latter of its 
nervous heat. Whatever physical distress or loss of 
energy may be due to tropical heat seems explainable 
as follows : In the first place, since the humid atmos­
phere causes profuse perspiration, the temperature of 
the body will be lowered very much, so that a greater 
difference must exist between itself and the surround­
ing air or wn. This condition gives rise to the 
nervous sensation of "burning," but it is really a de­
lusion, for the lody is not at all overheated. Never­
theless, it would be unjust to say that because the 
body temperature is low, the nerves are not actually 
burning. Forsooth, their stimulus is absorbed by 
water-evaporating skin more rapidly than it can be 
replenished. And this causes the lassit�de with which 
we are so famIliar. 

Wise Natur fl, being a ware of these difficulties, seems 
to show its foresight by not only salting the sweat to 
decrease its volatility, but it so colors the " kin in the 
tropics that much of the heat required by the inevit­
able laws of evaporation is abstracted from tht, sun 
instead of tht l)ody. ALBERT F. SHORE_ 

Brooklyn, l'L Y., August 20, 1904. 
. . . . ..  

.LC�SOI1H uf a Ra i J u ' 3 Y  W re�k. 

To the Editor o f  the Sl' lEliTIFIC AMERICAN : 

There are some possible lessons in connection with 
th e flisastrous wreck which occurred on the Southern 
R :lilway near here last Saturday which may not be 
noticed farther away, where the details are not so well 
lmown. The west-bound train consisted of a l ight en­
gine and three ordinary coaches, running at a rate 
estimated at 40 to 50 miles an hou r ;  the east-bound 
one had a much heavier engine, drawing a mail and 
ha ggage car, two day coaches and three Pullmans, 
the latter, as usual, being on the r ear end. It was 
running about 30 miles an hour. Of the 60 or more 
persons killed, all were on the east-bound train, ex­
cept the engineer and fireman of the west-bound. Not 
a person in the Pullmans was seriously injured. I t  
would seem that when the light train struck the heavy 
one it wa� simply thrown to one side ( the meeting 
was on a curve ) ,  throwing the cars about in a way 
dangerous to l ife anf! limb, but not cru8hine; them 
more than would be the natural consequence of throw­
ing them about so. On the other haud, the force of 
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the blow stopped the heavy engine of the east-bound 
train, while the three heavy Pullmans in the rear 
came on with a force which crushed the four cars 
ahead of them as though they were but chicken coops. 
With an immovable engine ahead and such tremendous 
energy coming on behind, it came near being an ex­
emplification of the irresistible force striking an im­
movable body, with those cars serving as a buffer. 
The fate of the buffer in such cases may be imagined 
when it  is remembered that from one of these coaches 
only two persons are known to have escaped alive. 

Orders will  be forgotten or di�regarded as long as 
trains are run by mere human beings, and so there will 
be no end of collisions. The public has long known, 
and if  I mistake not the SCIENTIFIC A�IERICAN h:ls 
pointed out, that the Pullman car is the safest on the 
train, usually escaping except from rear-end collisions, 
and then suffering little i f  any worse than the lighter 
coaches before them. Those who can afford them w i ' l  
continue t o  ride in them, for the added saf"ty as well 
as comfort ; but may not the day come when that part 
of the public that travels on a cheaper scale will de­
mand that railroad companies cease to make a buffer 
of it to place between the obstructions on the track 
and its high-priced traffic riding in th" bomb-proof 
pullman s ?  W. C. CLARK_ 

Rutledge, Tenn., September 29, 1904.  
• • • • • 

The Hlack Race, 

To the Editor of the SCIENTIFIC AMERICAN : 

In your issue of August 20, Prof. E. G. Dexter asks 
why the black races have been "placed" i n  the tropics 
where they are most affected by the sun's rays, in­
stead of near the poles, and he seems to look to some 
other science than physics for an answer to this 
query. 

According to the now generally-accepted theory, pig­
mentation is produced by the sun's rays or rather by 
the heat produced by the sun. Now, geology teaches 
that our earth was a very hot place when organic lif� 
first made its appearance upon its surface, and there 
is every reason to suppose that man appeared upon 
earth at a period when the coolest place upon it 
( where man undoubtedly first made his appearance) 
was a great deal hotter than the hottest place at the 
present time. Consequently, the first human race 
must have been a black race ( which, however, is far 
from saying that i t  was a negro race ) -blacker, per­
haps, than any race now existing. The bleaching pro­
cess which has been going on through the ages, is in 
strict conformity both with the law referred to by 
Prof. Dexter, namely, that a white surface absorbs less 
heat from the sun than a dark surface, and the well­
known fact that not only the human skin is  fairer in 
cold cl imates than in warm climates, but even animals 
and birds have lighter covering in the former than i n  
the latter ; for a s  animal life first made its appear­
ance in a higher temperature than that under which 
it now exists, the phenomenon under discussion is in 
strict accordance with the law of adaptation to the 
environment, and not a contradiction "between a fact 
in nature and a natural law," as the professor seems 
to think, erroneously assuming that sunlight is an 
"evil" even �n the tropics, the fact being that it is the 
greatest blessing nature has bestowed upon our planet, 
and without which organic or animal life could not 
exist. 

Pigmentation, then, may be explained as Nature's 
effort to absorb as m uch as possible of the grea.test of 
all earthly blessings, and the loss of it, as the ac­
pentuation of the evil resulting from yielding too read­
ily to conditions which tend to deprive one of it. The 
black man has "placed " himself in tropical countries 
because l ife there is sustained by the minimum of 
('ffort, the least expenditure of energy, while the loss 
of p igmentation and consequent decrease in the ab­
sorption of heat resulting from living under a lower 
temperature is Nature's way of warning man not to 
('x pend energy too fast by seeking his abode where less 
sunlight and heat make;; life more strenuous and ex­
hausting. When the majority of the human race have 
chosen or have been forced to live under such condi­
tions, the increased stru[,:gle for existence has indeed 
brought them the blp-ssings of civilization ; but the 
development of intellect resulting from this stru ggle 
has generally been at the expense of the physical per­
fection-health and strength, if not beauty-enjoyed 
by black races. 

Except for the constant infusion of dark blood into 
the white race, thus retarding the bleaching process, 
this race must long ago have become extinct. 

The professor is right in intimating that one science 
should corroborate the truths d iscovered by another, 
and if he will '::ip a little more deeply into other 
sciences than his own s pecialty, he will find that there 
is not even "a seemi'lg contradiction between a fact i n  
nature and a natural law," though the above brief ex­
planation of the object of pigmentation in the black 
races may not at first glance seem satisfactory. 

Chicago, IlL, August 22, 1904. O. M. PETERSON. 

Kapok and Its Uses. 

Chambers'S Journal contains the following : 
Every year that busy center of commerce, Amster­

dam, receives nearly 1,000 pounds' weight of a curious 
and interesting vegetable substance known in Java and 
in the trade as kapok, which is found very useful for 
stuffing cheap mattresses and pillows, among other 
purposes. It is a sort of yellow wadding which nature 
uses as a �overing for the seeds of certain trees in the 
Malaceas. Its fibers being very non-resisting, it has 
been found impossible to spin or weave it, but it  gives 
excellent results for bedding, making a mattress de­
lightfully soft if it  is exposed to the sun before being 
used. It is exceedingly light and buoyant, in this re­
spect greatly surpassing cork, as it will support in the 
water thirty-five times its own weight. The tree 
whence it is derived ( Eriodendron) grows rapidly, and 
in the seeond year is 12 to 15 feet high, but it  does not 
fruit abundantly until the fourth year. Like the cot­
ton plant, it bestows two gifts on man-the special 
wadding mentioned, which lines the husk, and the oil 
extracted from the seeds, which is used especially in 
the Chinese markets. The threads of the soft fiber 
taken from the pods are light yellow, rather silky, and 
only about an inch in length. They are made into 
thin rings. Kapok, it is said, never decays. Among 
the ever-increasing uses to which this curious vegetable 
product is put-causing the culture of the Eriodendron 
to make great strides in the Dutch Indies, while efforts 
are being made to cultivate it in similar climates-it 
has been suggested that excellent life-saving apparatus 
might be made from it, which should be in the form of 
mattresses and cushions, easily obtainable in moments 
of danger. Three hundred grammes of kapok ( 10 % 
ounces ) will support a man of 10 stone 5 pounds ( 145 
pounds ) in the water; and experiments by a French 
society with articles made of this wadding, which had 
previously been soaked in water for eighteen hours, 
gave excellent results. One small m,ttress supported 
several men. It is probable that soon all ships' beds 
will be made of kapok. 

'('he Cnrrent SUI)pleDlent, 

The Eighth International Geographic Congress forms 
the first-page illustration, and some interesting por­
traits of distinguished scientists are given. An elec­
trical heating apparatus of a new type and its ap­
plication to the baking of bread are described. 
The future historian of the progress of tele­
graphy and telephony in America must devote much 
space to the invention of the telegraphic relay. Dr. 
John Trowbridge discusses the subject in thc cur­
rent SUPPLE�[EXT, and seems to think there is a pros­
pect of the relay's practical use in tel"phoning. Prof. 
Edward S. Holden, librarian of the United States 
military academy, contributes a scholarly article on 
Copernicus. Two articles from the pen of the St. 
Louis correspondent of the SCIENTIFIC AMERICAN are 
published, the one on the French pavilion and gardens 
at the fair ( an excellent replica of the Grand Trianon 
at Versailles ) ;  the other on the mining exhibits at the 
fair, describing a typical gold concentrating plant. 
Prof. Dr. R. von Lendenfeld writes a very thorough 
article on climate and glaciers. Still another article 
of meteorological interest is one by Dr. V-I. N. Shaw, 
F.R.S., on the "Mechanics of the Atmospherp-." Sci­
entifically considered, one of the most important con­
tributions of the current SCl'l'LEMEXT is the first in­
stallation of a splendid article by Prof. E. Rutherford 
on the "Radiation and Emanation of Radium." The 
article considers the subject in the light of the most 
recent research and describes experiments made with 
radium. 

. ' . '  . 
In Knowledge, Mr. R. Lydekker traces the " Later 

History of the Horse," and endeavors to decide be­
tween the alternative theories of its derivation from 
those primitive breeds, when, as Mr. Kipling says in 
the "Just So" stories, the horse followed the dog i n  
becoming the friend o f  man. There i s ,  says Mr. Ly­
dekker, decisive evidence of the existence in Egypt i n  
1 9 0 0  B .  C . ,  o r  earlier, of a long-maned breed o f  Arab 
horse totally unlike the wild tarpan or the prehistoric 
horses familiar to the caye-dwellers of La Madelaine. 
Such a breed must have bem the result either of a 
long antecedent domestication, or mU3t have been pro­
duced from a wild species furnished with a long mane 
and tail. Probably the former view is correct so far as 
the development of the mane and tail is concerned, 
although it is most likely that the breed traces its 
origin to a species distinct from the tarpan and pre­
historic horse of western Europe. That such a breed 
should have been introduced into Germany and Britain 
in pre-C::esarian times-at all events, in such numbers 
as to obliterate all traces of crossing with the w i ld 
horses which abounded in those countries during that 
period-seems to him in the highest degree improbable ; 
and he therefore ('annot at present see any valid reason 
for refusing to credit the view of Flower tIiilt in 
Pal::eolithic and Neolithic times the indigenous hog­
maned wild horses were domesticated by the aborigines, 



THE " CIRE·PERDUE " PROCESS OF BRONZE CASTING. 
In very many of the artistic sciences and crafts we 

in this country are stil l behind the Europeans. That 
this is the case is of course easily explained by our 
comparatively short nat ional life and the fact that the 
artists ami craftsmen of the Old World have been per· 
fecting themsel ves and developing the processes of 
their srienceK for h undreds and sometimes thousands 
of years. In the casting of architectural and art 
bronzes is this generally.  and with truth. believed to 
he the (·ase. It has only been with in a few years that 
we have been able to approach the French. Italian. 
and Rnssian bronze .work. Even to-day work that can 
fairly be considered the eqnal of any done in Enrope 

Retouching Plaster Model. 

Sand Molding. 

is accomplished by but few firms in this country ; and 
the success of these companies is entirely due to the in­
troduction of the "cire-perdue" process of making 
bronze castings. This process. while it has been in use 
in Europe for hundreds of years. was not introduced in 
the United States until about a decade ago. 

W hile a similar though mnch cruder method was 
in use by the ancient Greeks and Romans. it was de­
veloped to essentially its present state by the great 
Florentine goldsmith and bronze worker, Benvenuto 
Cellini. abont the middle of the sixteenth century and 
haR remained practica l l y  unchanged to t h e  present day. 

The "eire-perdue" proeess differs radically from the 
com m O l l  1l1' ,,:1 I1d ('asl i u g  in Reveral way;;. anfl 1 he latter 
can in lID wise comvare with it. I ts  vrincipal ad-
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vantage is that no matter how complicated or involved 
the original may be, the bronze reproduction can be 
cast in a single piece. This does away with assemb· 
ling the separately cast bronze pieces, with the conse­
quent inevitable traces of the jOining. Further, there 
is no tamping of sand in the mold, with the danger 
01' destroying detail ,  and finally, a complete casting 
takes about half aR long to mal,e by this method as by 
t he other. 

Though the sculptor usually carries out his concep· 
tion in clay or wax of the same size as the intended 
bronze, it is sometimes inconvenient, especially if the 
statue is to be of heroic size, to do this, and conse­
quently the art ist's original is freqnen t l y  m nch smaller 

Flnlshlng M.odel o f  General Porter. 

Completely Assembled Wax Positive or Pattl!rn. 

THE " CIRE·PERDUE "  PROCESS OF BRONZE CASTING. 

in size. As, however, full-size vlaster casts are neces­
sary in this or any other process of bronze casting, a 
fnll -size clay model must be constructed from the 
small original. The illustrations show the manner 
in which the whole or the parts of a model are 
enlarged. 

When the original or plaster replica is received from 
the artist, the fi rst step in th e "cire-perdue" process 
is to make a plaster or gelatine mold or . "negative." 
Within th is negative a hollow wax fignre or positive 
is now built up, the wax being applied with a brush 
till it is of the thickness that the finished bronze is 
to be. This part of the process, as is easily seen, is 
analogons to Rand molding, and the wax fignre mnRt 
be made in separate pieces whose size and number are 
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determined by their shape; for instance, if a half· 
closed hand is to be mOlded, th e fingers and the body 
of the hand would have to be separately reproduced 
and afterward assembled, as otherwise it would be 
manifestly impossible to remove the pattern in one 
piece without destroying the mold. The analogy 
ceases with the assembling of the separate wax pieces. 
The complete figure is retouched as much as necessary, 
and, as the medium is wax, by using heat in the as­
sembling the jOints can be absolutely done away with, 
so that we have an exact wax l ikeness of the artist's 
original. A great advantage of this method is that, if 
he desires to do so, the artist can change or retouch 
the wax fignre as much as 110 pleases. The wax is 

Putting on Channels, Gates, and Cores. 

Finished Bronze. 

sufficiently hard to permit handling, and will take 
the most del icate impression. 

The next step is the making of the final mol d for the 
metal. This is made of a composition, l iquid in form, 
that hardens in a few minutes after its application. 
T his composition is ponred around the wax figure and, 
as can be easily understood, makes as exact a mold 
as can be prodnced, and, moreover, ent i rely without 
ramming or tamping. At the same time an outer 
shell of a coarRer composition is bnilt np around the 
mold to give it greater strength.  An opening or two 
is left in the hollow wax fignre so that the compo­
sit ion may be ]Jonre(1 into it to form t h e  inside 
core. Bronze rods arE' (Iriven through t l1(' wax at 
several places, projecting on the iU!-5 i<1<' ;IS wI'! I as 
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the outside, in order to hold the outer and inner cores 
in their proper relative positions on removing the wax, 
Before the completion of the outer core, wax rods or 
bars, that later form channels for the metal or vents, 
are attached to the wax figure wherever necessary, 
all leading to one main channel in the upper end of 

the mold. The enveloping of the figure with the com­
position is now completed, and the mold placed in an 
oven and baked over a slow fire. Under this treat­
ment the wax runs out, leaving a mold of the com­
plete figure, while at the same time the composition 
hardens. The mold is now ready for running the 
molten metal. 

The casts come from the mold in an almost perfect 
condition, the minutest detail being as clear and dis­
tind as if chiseled by hand. Beyond removing the 
chann�els and vents, which of course have been filled 
with metal, and brush ing off the particles of the hard­
ened composition with a stiff brush, the figure requires 
no attention other than the usual final coloring or 
patining, which is done with acids and chemicals. 

In the "Cire-perdue," freely t ranslated "lost wax," 
process as used by the GreekB and Romans, an inner 
core was made roughly of the desired shape and 
covered with a layer of wax. In this wax the artist 
modeled the figure and then the outer core was put 
on surrounding it. The mold was then balled, the wax 
melting out, and the metal run in. While this made an 
exceedingly good brome of the 'Htist 's  conception, it 
did not permit of making more than one and was con­
sequently impracticable for modern use, til l  the genius 
of Cellini developed the process to its present s t.ate. 

For the information contained in the above account, 
we are indebted to the courtesy of the Roman Bronze 
\Vorks, of Greenroint, 
Brooklyn. 

••• 
A NOVEL SUSPENSION 

BRIDGE, 
BY CHAUL.ES B. llAYWAHlJ. 

That "necessity is 
the mother of inven. 
t ion" is seldom better 
exemplified than in 
the case where man 
is confronted with an 
engineering problem 
with nothing but na-
t 11I'e's tools-his 
-to solve it. 
praise has been 

hands 
Great 
forth-

coming for the genius 
whose brain evolved 
t he plans of such a 
bridge as the New 
Yorl, and Brooklyn 
suspension bridge ; but 
wou l,1 that same skil l ,  
which , aided by every 
fa(·. i l i  t y possible, has 
pro(luced snch mas­
sive and well-sustain­
ed monuments of 
stone and stpel, be 
equal to the emerg-
ency if confron ted by 
the same problem, t hongh on a diminntive scale, a 

thousand miles from a machine shop and possibly a 
hundred from a hammer and nails ? 

This, however, is the position of the natives in 
many parts of Mexico and Central America, 'where 
fairly wide and rapid-running streams are so numer­
ous that even in some of the miniature republics above 
the isthmus their water power in the aggregate might 
compare favorably with that of Niagara. They are 
never dry and seldom fordabl e ;  when s wollen by un­
usual rains they are often absolutely impassable for 
wflel,s except by a lofty bridge, and this the native 
has provided alone and unaided. 

The tropical forest supplies lianas of every imagin­
able length and diameter, from the qua rter-inch ten­
dril to the vine with the girth of a man, and all, bar­
ring flexibility, with practically t h e  same properties 
as steel cables. These, with a little rope and the 
boarding reqnired for the footwalk, which is  also sup­
pl ied by the trees at hand, are all that are required. 
Worl, is begun without any controversy as to eye­
bars or suspension cables, and within a month, more 
or less-for there is never any h n rry-the completed 
suspension bridge will be gently swinging in the 
breeze, uniqne in its freedom from i ron or metal 
fastenings of any n a t n re. A glance at the one shown 
iI' the accompanying ill ust ration reveals the fact that, 
w i th the exception of anchorages, which are 8ntirely 
lacking, all the principles of the snspension hridge as 
Imown to modern practice are in evidem;8. Stout 
trees are utilized as towers and form the bridge's sole 
s upport. The work throughout is done in the crudest 
manner, and as a rule one m nst monnt. several feet 
into a t l'f�e ill orrler to begin t he journey. '1'0 the nn­

initiated a trip across one of these bridges is not al­

ways an ,unalloyed pleasure, for it "waYR uncomfort· 
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ably, sinks with any weight to a rather alarming de­
gree, and the creaking and groaning of its members 
are far from reassuring. Nevertheless, they are built 
to last and are not temporary in any sense, oceasional 
repairs being sufficient to maintain them for years. 
Needless to add, the capacity of one of these bridges is 
limited to man and his burden ; a four-legged animal 
would have a difficult time crossing. 

• • • 
EXHIBITS IN THE BOILER HOUSE AND THE PALACE 

OF MACHINERY, ST, LOUIS, 
B1: THE SPECIAL CORRE8PONDEN'l' of 'l'HE tiCIENTIFIU AM .ERICA N .  

The purpose of the collection of exhibits in the Pal­
ace of Machinery and in the Boiler House, officially 
lmown as the Steam, Gas, and Fuel Building, is to 
show, first, the modern methods for developing and 
n sing power, and secondly, the machinery and appa­
ratus used in making machines. 

The Power House and Machinery Building, in s pite 
of the serious omission of several large European gas 
engines and producers that were contracted for but 
failed to material ize, is a most interesting field of 
study. The tot o l  fuel consumption averages some­
what over 400 tons per day. To insure that the reqnis­
ite amount of fuel s hould be on hand, the Commis­
s ioner purchased 170 fi fty-ton coal cars, which bring 
the coal direct from the mine to the power hou se. 
In order to rrovide against mishap, a large number 
of loaded cars are maintained at all times on t h e  
sidings, s o  a s  to insure that there shaW be several 
days' supply of fuel on hand. 

It is a significant fact that the whole of the boiler 
installation is of the water-tube type. First we have 
s ixteen Babcock & Wilcox boilers of 400 horse-power 
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each. Then follow the eight Heine boilers, wh ich 
are also of 400 horse-power. Au ltman & Taylor 
are represented by sixteen bOilers, eight of them 
of 500 horse-power, and eight of them of 400 horse­
power. Durr is represented by a 700-honle-power 
boiler that can carry 1,200 horse-power ; Niclausse is 
represented by two 800 horse-power boilers that can 
carry 1,000 horse-power; Belleville has three boilers of 
500 horse·power ; Clonbrock one 300-horse-power unit of 
the marine type and one 250-horse-power stationary 
boiler. The most modern boiler in the whole installa­
tion is a Schuette boiler of 500 horse-power, manu­
factured at S tettin. In addition to the boilers them­
selves there is, of course, all the concomitant plant in 
the way of blowers, pumps, etc., that is necessary for 
the running of the plant. Some of these, however, 
have received separate treatment in this journal and 
need not be enumerated at the present writing. 

To the second object aimed at by the Commissioners 
in charge of the Machinery Buildin?" namely, the 
exhilJition of machinery and apparatus used in making 
machines, about two-thirds of Machinery Hall is de­
voted. With a few exceptions the exhibits to accom­
plish similar results are found grouped in and about 
certain well-defined locations. Thus, means fer guid­
ing and controlling the flow of water, steam, and 
gas are located along or near th e northerly wall of the 
building. Next, and toward the south, are machines 
for cutting and forming metals ; the range Of this as­
sortment extending from the huge machines mled in 
ship, engine, and car works, down to the pigmy tools 
used in watch making. Instrnments whieh will meas­
u re to one ten-thousandth part of an inch an,1 t ools 
whieh do work so accurate as to require such refine­
ment in measuring are here exhibited, 

Toward the center oj' the building, power punches, 

presses, metal-bending and shaping tools, and forge 
shop requirements are grouped. Adjacent to these on 
one side is a fine display of abrasives and machinery 
for using abrasives. Next on the opposite side are 
pumps, ail' compressors and water meters. Beyond 
these are the gas and gasoline engines, a display wh ich 
is good as far as it goes, but for reasons above stated 
gives an altogether inadequate idea of the remarkable 
development of the art as reached in Europe. To the 
east of the gas engine department is a collection of 
llelts, pulleys, hangers, and shafting; and then follow 
hoisting engines, winches, and other apparatus and ap­
pliances for lifting heavy bodies. In succession follow 
pneumatic tools and appliances, fire hose and fire 
escapes and miscellaneous machinery, until the VEry 
interesting woodworking group is reached in the 
southeast quarter of the builrl ing, where several ma­
chines may be witnessed in operation. 

Within the scope of the present article it is im­
possible to give any detailed account of the numerous 
exhibits ; that has been and will be done in various 
illustrated articles in thifl joumal .  In the present 
connection we show a series of views taken in both 
t h e  Boiler House and the Machinery Building. The 
Westinghouse Company exhibit a Parsons turlline di­
rert -connected to a 400-kilowatt generator. Though 
it is a comparatively smal l turbine compared with the 
powerful units that th is company is building for power 
st ation service, it is thoroughly ty pical of this very 
int eresting development in prime movers. The tur­
bine is running at a speed of 3,600 revol utions per 
minute and delivers a th ree·phase, GO-cycle current at a 
potential of 440 vol ts.  

The fine engine built hy t h e  Elsaessische Maschin-
en ban A.-G. and the 
700-kilowatt generator 
to which it is di rect­
connected, b u i lt at Del­
fort by the Societe AI­
sacienne ele Construc­
tions, deserve all the 
favorall i e  c o m  m e n  t 
that they are eliciting. 
The engine is of 1 ,000 
horse-power. Steam is 
admitted II y trans­
verse pi t5ton valves, 
carried above the cy­
linders, one at each 
end. Th ese are O[ler­
ated by eccentrics, one 
eccentric serving to 
operate lloth the steam 
admission and the ex­
haust. The altel'llat­
ing, three-phase gener­
ator has a capacity or 
700 Idlowatts, and a 
voltage of 2,300. 

Another exhibit that 
w e  illus trate is a 

Weber suction gas ITO ' 
d ucer. I t  consists of 
a two-cylinder, lI [ lriglll  
125 - horse - power ell­
gine, di rect-conneeted 

to a 75-kilowatt generator. The unit also comprises a 
Ilroducer, a scrubber and a receiver. It is entirely auto· 
matic, the feed of fuel lleing regulated according to 
the requirements of the producer ; and the whole plant 
running with great regularity. 

The group of fourteen Worthington fire [lumps sup­
plies the whole fire service of the exhibition grounds.  
The steam cylinders are 18 inches, the water cylinders 
10 inches in diameter, and the common strolle is 1 2  
inches. The battery 0 f Cahall watertube boilers is ex­
hibited lly the Aultman & Taylor Company, who have 
contributed sixteen boilers of 400 and 500 horse-rower 
to the boiler house plant. The Willans central-va be, 
high·speed engine is represented by a 1,000 horse-Ilower 

' unit wh ich is running at 277 revolutions per minute. It 
is direct-connected to a 600-kilowatt Stanley generator. 
The engine is of the single-acting type, and runs 
under a working pressure of 175 pounds to the square 
inch. 

The veneer-cutting machine shown carries the log 
between centers on which it rotates, and the veneer 
is cut by a knife held in a horizontal rest-in other 
words, the veneer sheet is "turned" off the log, and is 
nothing more nor less than a mammoth shaving sev­
eral feet in width and length. 

One I)f t h e  "llig" things in the Machinery Buil d : .1g is 
a huge 20-foot boring and turning mill that weigh :; 
no less than 375,000 pounds. The central boring bar 
and gear are carried on two mass ive columns. The 
machine is d riven by Hulioe k  motors, that for the main 
(l rive lleing of 80 horse·power aJ](1 that for elevating 
t h e  cross-rail of 1 0  horse-power. The Niles Company 
flo not sharP the m t l lf"r  prevalent prejudice again st 
any but a positive d rive ; for this great maehine if>  
drl ven by the friction feed shown in the foreground of 
t h e  i l lustration, 
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A Veneering Machine in the Machinery Building. 

In the Boiler House. Weber Suction Gas Producer and Engine Direct-Connected to is-K. W. Generator. 

A 1,000-H. P. High-Speed Central Valve Engine, Direct-Connected to a 600-K. W. Generator. 
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Group of cahall Vertical Watertl 

Parsons Turbine in the Machinery Building', Con 
revolutions pe 

The Largest Tool in the Machinery Building. A 
3iS,000 POI 

NOTEWORTHY EXHIBITS IN THE MACHINERY BUILDING AND BOI 

Pbotofraphs Taken Especially tv 
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be Boilers in the Boiler House. 

lected to 400-K. W. Generator. Speed 3,600 
r minute. 

�lO-Foot Boring and Turning Mill ; Weight, 
Iuds . 

Valve Gear of the 1,000-H. P. Muelhausen Engine In the Machinery Building-. 

In the Boiler House. A Group of Fourteen Fire Pumps for the Fire Service of the Exposition. 

TOO-K. W. Generator, Built at Beifort, France. 

• ------------------------.. ------------__ � .... .m .... ----...... --...... --.. --.............. � 
l .ER HOUSE OF THE LOUISIANA PURCHASE EXPOSITION. 
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CONVERTIBLE WRENCH AND VISE. 
Pictured in the accompanying engraving is a very 

handy tool, which may, at will, be used either as a 

CONVERTIBLE WRENCH AND VISE. 

wn'neh or a vise. The wrench is of the usual sliding­
jaw type. ' The handle, however, is detachable, being 
�crewed into the lever bar and normal ly held by a 
h eepe r .  bolt, as shown in Fig. 1 .  When it is desired t:J 
convert the wrench into a vise, this bolt is drawn 
back, and the handle unscrewed from the bar and 
screwed instead into t h e  heels of the fixed jaw of the 
wrench. The movable jaw is then operated by means 
or a lever rod, which is passed through an opening 
in the milled head of the adjusting screw, and, as 
shown in Fig. 2,  the tool is thus converted into a 
small  but powerful hand wrench. As a convenient 
and preferred means for converting the hand vise inlo 
a vise capable of being readily fixed upon a stat ionary 
bench or the like for holding work, a braci,et plate is 
provided. As shown in Fig. 3, this plate consists of a 
flat sheet of metal, having an open slot formed therein 
and adapted to receive the heel of the fixed jaw of the 
wrench. The side walls of the slot fit snugly into a 
vail' of channels formed in t h e  fixed jaw, t.hereby se­
curely holding the device against turning, as indicated 
in Fig. 4. The bracket is held by screws to the cdge 
of the work bench ,  and thu� the tool is converted into 
a bench vise. Mr. W. P. Foster, of Jacumba Hot 
Springs, Campo, Cai . ,  has just procured a patent on this 
ingenious combination tool. 

• •• 
A PORTABLE PNEUMATIC DUSTER. 

The use of suction apparatus for household cleaning 
is now so general that it no longer arouses comment. 
A form of apparatus in which the same principle is 
involved, has recently b een brought. out in Paris and 
will  doubtless prove of interest, although the prineiple 
is not new. The contrivance in question is a portable 
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pneumatic duster, consisting of a bellows constructed 
somewhat after the fashion of an accordion. From 
the bellows a tube leads, by which an ordinary duster 
is carried. Within the bellows packing material is 
contained which retains the dust gathered. The duster 
is passed over the object to be cleaned in the ordinary 
way, and the dust which is displaced is drawn into 
the tube by operating the bellows. As soon as the 
d ust is caught by the packing material, it cannot be 
discharged by compressing the bel lows. When the 
packing is quite full of dust, it is  taken out and thrown 
away and new packing is inserted. 

• • • 
FRUIT AND POTATO SORTER. 

We illustrate herewith a very simple yet effective 
machine for sorting fruit or potatoes, which has re­
cently been patented by Messrs . Dana W. Lamb and 
George Fair, of Pontiac, Mich. The machine com­
prises a frame in which the sorting cylinder is mount­
ed to rotate. The sorting cylinder consists of two 
screen sections formed by two series of parallel bars 
connecting two outer head rings w ith a common in­
termediate ring. In the first section of the cylinder 
these bars are fixed, but in the other section, or the 
di scharge end of the cylinder, the bars are so ar· 
ranged that they can be adjusted to increase or de­
crease the screen openings formed between them. This 
arrangement is indicated in Fig. 3. The bars arc oval 
in cross section, and turn in bearings in the head ring 
and intermediate ring. Each bar is provided at the 
outer end with an operating lever, of spring metal, 
w h ich l ies against the face of the head ring. By means 
of these levers the bars may be turned w ith the longer 
axes of the ovals in vertical position, or with these 
axes in horizontal position, as shown, being held in 
these two positions by pins on the head ring. It will  
be evident from Fig. 3 that when the bars are u pright. 
the widest possible space is obtained between them. 

FRUIT AND POTATO SORTER 

Tn operation the potatoes or fruit are fed into the cyl­
imler from a hopper, shown at the right in our draw­
ing, and the screen is rotated by means of a crank on 
the end of a shaft , which is secured to the intermedi­
;:lte ring of the cylinder, as illustrated in the cross 
section, Fig. 2. The cylinder is slightly til ted to assist 
the rotatoes in traversing its l ength. Below each 
screen section and at the end of the cylinder is a 
chute leading to a suitable receptacle. The smallest 
potatoes will fall through the opening in the first sec­
tion, and the seed potatoes through the second or ad­
ju stable section, while the large- or marketable pota­
toes pass out at the end of the cylinder . 

• I. t • 
DEVICE FOR MUFFLING THE EXHAUST FROM ENGINES. 

A patent has  recently ' been granted to Mr. William 
J. Hewitt, of Del Mante, Cai . ,  for an improved muf­
fler adapted to muffle the exhaust from engines, par­
ticularly explosive engines. As shown in the accom­
panying engraving, the muffler consists of a cylinder 
within which a series of circulating wheels are mount· 
ed to rotate. Each circulating wheel comprises a 
number of blades inclined l ik e  fan blades and arranged 
in circular series about a hub. A face view of one of 
these wheels is shown in the engraving. The circulat­
ing wheels are suitably spaced apart, on the shaft 
which carries them by means of collars. The heads 
of the cylinder are formed with projecting sleeves 
terminating in brackets which provide suitable sup­
port for the muffler. Ball bearings are formed in these 
brackets for thc shaft of the muffler. The shaft is 
rotat ed by means of a sprocket wheel at one end. I n  
operation, t h e  exhaust passes in to the cylinder through 
t he inlet pipe shown at t h e  l eft in the engraving. The 
circulating wheels,  it will be observed, are located near 
the outlet end of the cylinder, and t.he exhaust is per­
m i t l pd to pxpantl in t h p spaee hetwf'en t h e  inlet and t 1l P  
circulating member::;, thus losing a portion of  ils encrgy. 

It then impinges against the moving blades, whereby 
additional force is absorbed, while the revolution of 
these blades produces a suction which tends t o  draw 
out the burned gases from the exhaust valve and con­
siderably decreases the back prcssure, thereby increas­
ing the speed of the engine. The exhaust is now dis­
charged through the outlet pipe with hardly audible 
sound. I f  it is desired, the circulating members may 
be so positioned upon the shatt that the space hetween 
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them gradually increases as they apr roach the o u t  l et,  
thus giving the gas a better opportunity to expand. 

• • • 
ODDITIES IN INVENTION, 

SAIlIlLE.-Pictureri in the accompanying engraving is 
a saddle provided with stirrups so constructed as to 
ease the jolts of 
horseback rid· 
ing. I nstead of 
the s t i l' I' U P 
straps usuall y 
e m  p l o y  e rl, a 
spring hanger 
is substituterl, 
which, as shown 
by dotted lines, 
consists of a 
heavy c 0 i I 
spring, conceal­
ed under the 
side flap of the 
saddle. In use 
the rider bears 
his weight on 
the straps, and 
the uneven or 
sudden move-
ments of the 
horse are t.aken 
up by t h e  SADDLE WITH SPRING STIRRUP 
springs, w h i l' l l  STRAP. 
t h u s cusllion 
the jolts. This  rpu d r' rs ho rsci )a<"l( ri fl ing lll U l'l1 I ('s�,; 
fatiguing, rartieular l y  t o t hose wilo a re not alTU::;­
tomed to this sport. 

S l'l .KY.-It is difficult to ('Iass ify t he novpl  veh icle 
shown in the accompanying engraving. It is ill rea l i t y  
a cross between a sa rlrlle a n rl a sul ky. T h e  seal o f  t h o  
sulky occupies the position o f  t h e  onlilla ry sadd le ,  a n d  
tho feet of the driver are ,;upport orl i n  s t  irrups. Uut 
the saddle, instearl of resting Oil the horse, is support­
ed on a yoke frame, that earrics a pai l' of sulky wheels, 
wh ich run along- the grollnrl on either side of the 
horse. Coil springs a re i n t e rpm;erl hetween the posts 
which earry the wheels and the yo\(e pieee to whieh 
the saddle is secured, so as to tal(e IIp any unevenness 
in the road. With this type of  s l lll(y the d river is 
afforded all the facilities of a rirling jockey in the eon-

SULKY. 
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trol of his horse, while at the same time the horse 
carries no weight. Sharper turns can be made than 
if the vehicle were dragged behind the horse and, fur­
thermore, the sulky tends to steady the running of the 
horse. 

CAN-OrEN�;R.-In the accompanying illustration we 
show a very simple can-opener which has recently 
been patented. It consists of a handle formed of heavy 
wire bent to proper form and terminating in a sharp 
prong adapted to be driven into the top of the can at 

ADJUSTABLE CAN-OPENER. 

the center to serve as a pivot or fulcrum on which to 
turn the can-opener. The cut ter comprises a carrier 
also formed of heavy wire and a projeeting prong 
with sharpened edge and point  which constituttS the 
cutter proper. The carrier is mounted on the handle 
in such manner that it may ue 11).0ved to any desired 
position thereon. The can-opener is thus made ad­
justable to any size of can. The method of using the 
device is clearly shown in the ill ustration. 

WHEXcII.-The wrench shown herewith is adapted to 
ue instantly adjusted to tit any nut merely uy the 
pressure of the hand , in which adjustment it automat­
ically becomes rigidly locked when pressure is appl ieu 
hetween the ja ws. Instead of the usual rack and worm 
feed for the movable jaw, the latter is moved uy hand 
to the desired position, and is there held uy a steel 
hall wh ich is carrier] in a snit au Ie honsing in tile mov­
able jaw. This uall is pressed by a coil spring uetween 

WRENCH. 

the shank of the wrench and the inclined wall of the 
housiJg. It will be evident, if rresslire ue applied to 
move the jaws apart, the movement w i l l  tend .to move 
the bali into the narrower end of the han sing. and 
firmly wedge it uetween the inclined wal l an,] t i le  
shank o f  the wrench. Thus the greater the pressure be­
tween the jaws, the more secn r€ly w i l l  the movable 
ja w be locked. When it is  desi re(] to move the jaws 
apart, this can readily 1;e (Ionp 1 1Y seizing the ball ue­
tween the fingers and dra win<?; it l:acJ(, when the mov­
au Ie jaw will ue unlocl;ed,  aIH] can be moved to any 
desired position. 

F IIm-EH( '.\ ('E.-The fire-escape shown in the accom­
panying illustration, is made up of a series of inter­
meshing linhs, which are individually hool;ed into 
eyes set into the side of the  huilding. The a(]vantage 
of this constru('tion l ies in its chearness and simp l ic ­
ity, and the readiness w i t h  which t h e  l inks m a y  u e  ap­
pI ied or removed. The links are formed of metal rods 
bent to a U-shape, or similar to t he links of a " Iad­
(ler," or "square link" chain ; but the free ends of each 
link are bent back to form hooks for engagement with 
the eye. I n  setting up a ladder the bott om linl; is 
first applied ; then the ends of the next link are passed 
through the first linl; and hooked on to their respect ive 
eyes, and so on, each link serving to hold in place the 
upper end of the one immediately helow it. The 
upper end of the last link is held in place hy a metal 
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bar, secured to the sides of the buil ding. In order to 
provide access to the ladder from all parts of the 
building two parallel rails are mounted uetween each 
tier of windows, so that a person walking on the 
lower rail, and using the upper one as a hand rail, 
can easily make his way to the ladder. These rails 
are held in socket pieces attached to the building, and 
can be readily applied or removed when desired. 

FIWIT PICKEU.-A simple de­
vice for picking fruit, which 
has recently been invented, is 
illustrated in the accompany­
ing engraving. It consists of 
a wire uasket formed with an 
u p w a r d  I y-projecting h 0 a d, 
which is provided at its upper 
edge with projecting wire 
hool;s .  In use these hooks are 
slipped over the particular 
apple, pear, or other fruit de-
sired, and then a slight pull 
will cause the fruit  to drop in 
the basket. The fall being 
very short avoids brUising of 
the fruit. The openwork of 
the basket p revents dirt from 
collecting therein and permits 
the picker to determine when 
it is  full.  

I 
FRUIT PICKER. 

MAIL S I IEAH;;.-When opening an envelope uy cutting 
off the end with a pair of shears, one is quite apt to 
l' lip off an excessive portion, ami cut into or injure 
the contents of the envelope. To p revent this the scis­
sors guard illu strated 'herewith has ueen invented. It 
consists of a piece of sheet metal of approximately 
tr iangular shape whic h  is fastened to the upper blade 
of the shears, and ext ends downward against the lower 
ulade. An ear formed on the lower corner of the 
plate prevents the ularles from opening too far. I n  
use the end a [ the envelore i s  pressed against this 
guard plate, w h ic h  serves as a gage to determine the 
wid t h  of the portion cut off. The vlate is held in place 

MAIL SHEARS, 

uy screws, so tllat it may ue easi ly removed when i t  
is desired t o  u s e  the shears for other  purposes. 

---______ .... a-.�--------
U ri{'" Notcllol ( � O llt·t� r l l i u :,!: I n vt, .. t i o ns. 

A taulet to the memory of Eli Wh itney, the invpntnf 
of the f'Qtton gin, has u€en erected at  the roadside Oil 
the o ld  W h i tney estate at Westboro, Mass. The memo­
rial i� quite a modest one, hut it was placed in such 
a position that it will ue ouserved by all passers-uy.  

A marll inp for skinning tomatoes was recently put 
in t o  0112ration at a large canning factory at Woods­
t own, N. J. Heret afore this work has been done by 
,,;omen, and in the larger estahlishments it was neces­
l-'Hry to employ a great number of them during the 
t ornata canning seflson, ! lut  the operation of the ma­
chine is said to ile such a great success that it is lil;el y 
that there will  ue hut l i t t le  for these girls to do in the 
flit nre. The machine tal;e" the vegetable directly from 
t h e  scalding vat ancl removes the sldn from the to­
mat o quicl;ly and effectl1 3 J J y. 

Public attent ion haR hpen called in England to a fur­
li':we of new design wh kh, it  is claimed, w i l l  not only 
prevent smol; e  hut .great ly increase the efficiency of the 
('oal used in i t .  The invent ion was announce(1 by Sir 
Joseph Primrose, who is very largely resllonsiule for 
the invention. at a banquet in Glasgow which was at­
tended by engineerR and others interested in matters 
of this eharaeter. The invention consists of burning 
t he coa I in a furnace �-ill rrounded hy a water jacl;et 
separated from 1 he boiler so that the gases do not 
come in contact with the boiler unti l  they have been 
completely hurned. Sir Joseph said that he had de­
cl ined to say anyth ing auout this new boiler until  he 
had heen thoroughly satisfied of its efficiency in every 
w a y  hy act ual tests.  The matter was made the sub­
.if'ct of a report hy Consul-General Richard Guenther, 
a1 Franl;fo r t ,  Germany. 

An ent irely new t h i n g  in the manufad ul'e of pocl;et 
knives ('ames from Germany, T h e  firm of .T. A. Hen­
(·he ls .  Solingen, being responsihle for it. In these 
l,n i H's, l 1l f' h a ndlf';': are sawp(j from onf' solir! pie('e of 
i vory, ]lpa r l ,  0 1' tortoise shol l .  T h e rr' are no holsters, 
and as the lining and uack are in one piece the differ-

ent parts consist merely of the blades, s)'lrings, rivets, 
and handles. In this construction all the blades are 
necessarily on one side. The one of ivory, for in­
stance, is % Inch wide and 9-32 inch thick. It has four 
blades, and the two pairs are separated from eacll 
other by a partition of ivory. Because of the impossi­
bil ity of obtaining pearl and tortoise shell of sufficient 
thickness, these materials are made up into small two­
bladed knives only. These knives have an exceedingly 
neat appearance, the absence of metal being very no­
ticeable. 

In a recent. report made by Consul-General Guen­
ther at Frankfort, Germany, he calls attention to a 
new metal wh ich seems to be possessed of a number of 
virtues, the invention of a French engineer, Al uert 
Nodon, and who has called the new material "nodi urn," 
a ft e r  his own name. It is l ighter than aluminium, 
has the color, l uster, and structure of steel, has the 
malleability of bronze and has a conductibility for 
the el ectric current equal to that of copper of the same 
weight. It is su itable for being cast into forms, and 
the inventor hopes that it will be found available not 
only for electric wires and cables, but also for parts 
of mechanical construction of various kinds where 
strength is required and where it is desirable to have 
the parts as li ght as possible. No information is given 
a bout the composition of the new metal, but it IS said 
to ue made by an ,electrical process at a cost of about 
15 cents per pound. 

Marcus T. Hitchcock, the inventor of a car·ventilat­
ing system which has been in almost general use for 
the last thirtr-five years, died at his home on Boyl­
ston Street, Boston, Mass., November 23, 1903.  He was 
86 years of age, and had not been actively engaged in 
uusiness for some years, b u t  his health had been good 
until a few da ys prior to his death. His father was 
one of the "minute men" of the revolution, and re­
sided at Springfield ,  Mass. ,  where Marcus Hitchcocl; 
was born and reared. His inventive genius cropped 
out early in his youth,  when he was employed at a 
milling machine in the Springfield arsenal. The ma­
e hine not suiting his purpose, he im proved it, am! t h e  
imp rovement was soon adopted a n d  a numuer o f  other 
machines built according to his suggestion. He after­
ward became master car inspector for one of the rail­
roads of the New England States, and while working 
in this capacity he designed the ventilator uearing his 
name. He was also the inventor of a smoke-burning 
clevice, an apple dryer, and a number of similar things. 

Leonard Henkle, the man who originated the Roch­
ester lamp, which is now in use all over the worlr! ,  
died almost i n  poverty at Rochester, N. Y. He was 
also the inventor of features of other lamps, but none 
a t t racted so much attention as the Rochester. He was 
born on May 15. 1834. and much of his time is said to 
have been spent in fostering various schemes, most 
of which had for their objects the uplifting of his 
fellow man. Many of these were visionary and but 
few of them received any support from those whose 
int erest he endeavored to enlist, because of the absence 
of pecuniary rewards. In many respects Mr. Henkle 
\vas far ahead of his time,  and he is said to have been 
the first person to suggest the idea of a great power 
plant driven by the Falls of Niagara. He spent con­
siderable time in traveling among the cities of New 
York in the vicinity of the Falls and endeavoring to 
get them enlisted in a great industrial movement h:tv­
ing for its object the util ization of the Falls, but this 
was considered far from practical at the time, and ile 
was laughed at for his trouble. The old man lived to 
see the greatest rower plant in the world in operation 
at t his point, but the project was brought about on 
lines very different from those suggested by him. 

The latest development of the car-fare register con­
sists of a device which makes a printed and detailed 
record of the business of each trip made by the car and 
gives th e totals for the day. This report is made on a 
sheet which c�.n be filed away for future reference and 
the value of such a record is apparent to anyone 
acquainted with the st reet railway business. Such a re­
port, it is said by the inventor, will do away with the 
possiuility of disputes between conductors and railway 
officials involving the business done. It not only 
makes a visual record of every fare as it is paid, just 
as do the registers at present in use, but also makes 
the permanent record of such matters as the number 
of ('ull fares, number of half  fares, and the tickets of 
various Idnds ; a lso the number of the conductor who 
may have bef'n in charge of the car on each particular 
trip, and finally,  the number of the inspector or other 
official whose business it may have been to take th �' 
printed sheet from the machine. The record of th� 
conductor is �ecured by maldng the ma('h ine inactive 
until an individual key suppl ied to the conductor has 
heen inserte(l in its prorer place. The conductor must 
do t his when he takes charge of the car, withdrawing 
t h e  key when he leaves it.  In order to unlock the 
maehine t h e  succeerling con ductor must make use of 
his own I;ey, and th us the change of reRll0nsihility w i l l  
h c  mario a]lparent .  Th iR mach ine is tho invent ion or 
W i l l  I .  Ohmer, of Dayton, Ohio. 



Scientific American 
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RECENTLY PATENTED INVENTIONS. 
,lppa.-a tus tor Special P u r l'oscs. 

COXDEXSEIL-O. S. STILL, Annette, C a l .  
The i n  \'pntion r e l a t e s  t o  a conoenser especially 
intended for use w i t h  an apparatus for extract­
ing mercllry from cinna bar and analogous ores, 
In operation the vapors generated in a furnace 
rl'tort are led i n t o  the upper part of the con­
denseI' shell where they are met by a spray. 
The vapors a re t hprellY condensed and the 

number to be deducted belts are moved In op- ' vention is an improvement in water-heating to b e braced betwe('n I he roof and the floor of 
posite direction. i\Iultiplications may be treated apparatus commonly called "fuel economizers," a vein in order t o )-;('( '\1  I'e the Pl'Opt'l" IHPS�lll'e 
as multiple additions and division as multiple : and has f o r  an object to provide a nO\'e l  con- for opera t i o u .  I t  iH a pp l it'u l > l e ,  how "\'"r, t o  
subtraction. I stl'tl c tion whereby to prevent the splitting of various forms v f  11li l l ing-ll l a l' i I i ll l 's and no t  l i ll l �  

1I00K-I" I X I SIIER'S STAND.- V. KLOIG, I the headers from the pressure exerted in forcing ited to the mining o r  a llY p a r i  j e ll i a r  ma t e r i a l ,  

Council lIiu ffs, I o w a .  In jinishing books o n  the the t u b e s  01' p i p e s  i n t o  such headers. al though the inven t o r  dp,i l'l's it sVpcia l ly to 
back it is the usual practice to place the book I I OT-WATEH l I E ATER.-J. A. COl'PRIDGE, appl y t o  th e mining of eoa l .  

in a clamp to hold i t  firmly ; bu t as the book Hoanoke, Va. This hot·water heater com· R E VE R S I X G  :\ I E C I \ .\ X I :-;:\1.-1". ( ' . :\1 1 ' 1>[>,  
mnst b e  tmned many t i mes in order t o  do t h e  pri Res a fi ,'ebox formed of four cornel' stand- m l i sgrove, I I I .  The i n \'pntion 1'" l a «'H 10 < " '­
work on either side of the "hubs" it is neces- pipes connected by horizontal pipes and leading centrics reversibly mO(lntpd on t l l " j l' , I ", ft, ; 

condensate falls to the bottom of the she l l .  sary t6 open t h e  c lamp a n d  manually tum the 
book and again p l a ce it  i n  the clamp. To ob­
viate this work is the aim of the inventor, by 

A bod.> of wa ter in the bottom of the con­
denseI' prevents the fa l l ing quicksilver from 
striking tile bottom of the condenser and be· 
('oming divided into sma l l  particles, which 
wou l d  tend to retU l'n i t  to a vaporous state. 

means of which a book may be readily t u med 
without taking it out of the clamp until the 
book i s  entirely finished. 

to a hollow crown sheet 01' dome. The whole is and its object is to Vl'oYide l'l,\Te l '::;i ng- 1ll('( ' l 1 a l l �  
encased i n  a metal 01' b r i c k  casing. T h e  dome i s m  m o r e  pspecially u.eHign ed 1'01' l I)-;P nn 10 ( ,0 1 1 10 -
is formed with depending chambers for heat- t i ve-engines a n d  otlwr engil1Ps and macli i ups 
ing the water to a high degree before it passes and arran!(ed to a l l o w  cOI1\'"nien t revel'Ral of 
out to the radiators. The firebox is provided the �('c" ntric at tile w i l l  of the operator a n d  
w i t h  an improved type of door. protect the working parts against dust,  d e  ..  

Dt:ST-COLLECTOH.-R. L. IIOLLI "GSWOR'£H, 
F'aith, Ga. Though adapted for use in other 

Dental A ppl iances. places the inventor' s inpI'm'l'ments are intended 
I IE XT I S'I'RY.-Il. T. I I I LL, Syracuse, Neb. more especially for use i n  factories, m i l ls,  and 

The invention provides a simple means for se- the l i ke for collecting from the ail' therein any 
cul'ing a r ti ficial  molars and bicuspids in posi- and all dust, shavings, 01' other solid particles 
tion i n  such manner t h a t  the denture cannot w i t h  which such a i l' may be laden ; and one of 
be acddenta lly displaced, but may be readily I his principal objectp i s  to provide a device sim· 
removed when desired. The locking device I pie in construction, comparatlvely inexpensive 
comprises a box-like member provided with a to manufacture and thoroughly effective and 
" -shaped spring. '1'his at taches to the rubber reliable in operation. 
p l a t e  on which the artificial  teeth are secured BRACKET.-J. F. KnESS, W. LOSHELDER, 
and the l ocking device itself i s  secured to a II. O. GROSS and I I. LOSHELDER, Ju., Pittsburg, 
crown which engages over a natural tooth. I'a. While this bracket i s  simple and inex-

DENTAL A I'I'LIANCE.-F. C. ROOD, Walla pensive t o  construct, it serves to support both 
Walla,  Wasil. Dr. Rood's invention relates the shade and drapery for windows of any 
purticul arly to devices for trimming the roots width and for the application of various lengths 
of teeth in preparing them for crowning with of shade-rol l s  and drapery-poles after the 
nichmonr�, Logan, 01' other dowel 01' pin brackets have been fixed in place, thus pro­
,'l·owns. The a r rangement i s  such that thl' viding w i thout change in position for the cur· 
pin which enters the root canal i s  connected tains of different users and for variations In 
movably w i t h  a cutter, so that the cutter can the position of draperies in accordance with dif· 
be tu med at d i fferent angles without displac- ferent tastes. 

Machines and Mechanical DevIces. 

to insure a propel' working of (}edce a t a l l  
ti mes. 

LEAD GAGE AND A IWOIt LI.; n'; I,.-l\I. C. :11.'\,( ' 1 1 1 :'\ 1-: 1"01( CALCl'LAT I :,\ U  IXTI,am:-;T 

!lAHHl:, A t l anta, Ga. T h e  del'ice is adapted AXil I 'E I t< ' I·;X'I'.\UE. 'Y. :\1. I I ILI Ll, Black· 
for setting a carr iage and arbor of a 
sawm i l l  so that the saw w i l l  cut 
parallel to the car riage. By means 

circular well,  Oklahoma TPI', Tlip IHII'lJO�l' 01 t 1l i� in ven­
directly tion i s  to provide a maehilll' for c a k u i a t i ng 
of thi s  interpst and } H'ITPnt ag-p whkh w i l l  IH'  of Hilll­

pi e and economic-a I cnn :-: t ruc tio n, (,Ol1 (�iHl', ace\l­

rate, and l'padily o}wl'atpd. The machi ne ac­
complishes this, in sllch transactions, a �,  wlipn  
the rate of i n t e l'p:-:;i a n d  t i m e  are g- i n ' n  t o  l i n d  

oevice, the crude and c l umsy method of using 
a long str il'g 01' cord for gaging the carl'iage 
is ob\·iated. The device can be gaged within 
a few minutes by a n  unsk i lled person i n  l in­
ing up a mill  and p;etting the desired lead. 

Nt:T -UOLDElL-G. F. Z W I LLING and C. W. 
H I CIIARDS, Cleveland, Ohio. This nut-holder 
is designed especially for automatic nut·tap· 
ping machines, The device is arranged to pro­
vide for holding the nut with that firmness 
necessary to the operation of the tap therein, 
and yet a : l owing the nut a certain hooi Iy 
movement transversely of the tap, so that 
should the sides of the nut not be t rue. I t  may 
be shifted latera lly a s  the tap enters the nu t ,  
and the tap allowed to operate evenly. 

the interrst : wlwn t i le i n  t erest aI1 Il l"a te a rl' 
given to find the t i nH'. etc" ill an i llll )l"OVCU. 
and satisfactory manner. 

Prhne Movers and Their A<-cessories. 

B O I LE R  STA Y-BOLT.-J. PETEHS and J .  
COLE:lIAX, I'� I Paso, Texas, T l l i s  i : l l p rO\'PIlIPllt i �  
I n  t h e  nature of a novel form of steam-hoilel' 
stay-bolt, designed to connpct the (,I'n\\'n-�h('(lt 
of the firehox with the outside she l l  of t h "  
boiler, and it consiRtR i n  sllch conRt ruc t i oIl o f  
bolt and the combinalion of the same w i t h  t h e  i n g  the pin f r o m  t h e  root canal a n d  without GA IUn;X'l'.-1. L. ::\lAItUOW, Xew York, N. 

necessitating any unnecessary enlargement of Y. It is customary to provide garments, espe· 
this canal. cially such as men's and boy's drawers, w i th 

Electrical Devices. 

I NTE R C I lAXGEABLE TELEGRAPHIC 

non -elastic loops o f  tape at 01' neal' the top, 
through which may be passed suspender-ends 01' 
other supporting a t tachments for holding the 
garments in the proppr p m;i t i on, As theRe and 
the mated a l  of which the garments are maoe 
do not stretch, the loops are frequently of no 
service, espe cially for tall  men, and when the 
waists of the g a r ments are short.  :\11'.  ::\la1'­
row's main object is to overcome these objec­
tions. 

CA:\IEHA.-L, NESE�L\X�,  �ew York, X. y, shee t  and shell a R  w i l l  �e('llI'f' n st rong connp{'­
The purpose of the Invention Is to p rovide an tion of these parts,  which "' i l l  cOlllppnsa t e  for 
effectiv� form of camera in which accommoda- expansion and be calHIlJle of adju stment, an d  
t i o n  i s  afforded f o r  a la rge r e e l  o f  fi l m s ,  a n d  which w i l l  a l s o  faei l i tat e the maki ng of rep:t ' :'" 
means for conducting the films past the real' and the tightening up of t he bolts aga in ;it 

of t h e  camera hox in s u c h  manner t h a t  "mov- leakage. 
ing pict ures" may be taken 01' so that indi-IO'; Y.-W. C. DEAX, Quitman, ()a. '1'his inven­

t i on i s  an improvement upon that form of in· 
terchangeable telegraphic key 01' combined key 
an d  switch in which a single key i s  so con­
�trHt· !.'d and arranged as to be u s e d  in common 
with any numher of telegraphic circuits and i n­
struments, doing away with the necessity of 
the operator changing h i s  position from one 
instru ment to another, and a l so of carrying a 
typewriter from instrument to instrument when 
messages are to be transcribed thereon. 

vidual pictures may be taken at w i l l .  An Hallways and Their '\('('(',,",orlc .. , 
alarm is provided which w i l l  be sounded after 'l'll I RJ )·HA I L  ( ·O Y E H r X ( ; .  - T. Br;cK LE1', a predetermined number of pictures have he en New York, X. Y. The i n n't t l i o t t  1'(' 1 " I ('s 1 0 taken, means for Rhirld i ng' t he rai l 1'1 ' (1111 t i lt' ael inn 

Of Interest t o  Farlners. 

K :'\ OTTI'; I(-GI';AlU:-':G.-J. "'1. REC'l'OR and 
W. II. HOSllUIn:, :\Ionarch, :\Iont. The object 
of the invention is to dispense w i th toothed 
gear'jng ordinarily e mployed for connecting the 
dri\'lng shaft with the knotter shaft, and to 
provide a superior means for transmitting the 
movement through the medium of crank arms 
and a link connecting them. 

CALEXDAR FOR PENC I LS, ETC.-I.'. SPIr.· 
r.A"I�, New York, N. Y. In this instance, the 
object i s  to provide a calendar for penc ils, pen­
holders, and like articles arranged to perm i t  
t h e  user o f  s u c h  articles t o  have ready refer­
ence at any time to the calendar for obtaining 
a desired date of the present month, the cal­
endar being very simple in construction and 
easily applied to the article. 

A:\IT'SEMEiiT A P PARATl'S.-C. Y. ,TOll "- of the weather , an(l alRo to 1 1 ", ]ll 'otl'l ' !  i on 
sox, Salt Lake C i ty ,  I:tah. In this appara tus of life and IH·O])e rt.\' against thl' d'I 1 I UPI'S of the 
a rolling object, snch a s  a bicycle, under the rail  when ene l"g' b�{,d ,  A wa l l  i �  locat('d 011 rach 
control of a rider,  travels about a verti{, a l  side of the rail and two :11'( 'h('(1 llH'! a l  ( 'O\"{-'l'­
looped path, by yirtue of centl'ifngal force ings protect i t  al)(I Y(,. TheR (l ('o\'Pl'ingR fl rC' 
generated and under t h e  momentum acqnired normally IlPhl in png-agl'mrnt w i t h  pach ot her 
from its passage down an incline leading to by ('oiled spl'ings bllt arc ada p t pd to be spread 
the loop. It i s  more par ticll l a r ly applicahle apa r t  by p i lot-shoes to a d m i t  the contact ·shoe 
to apparatus in which a portion of the path of the ca l'. 

BOOK-CLAMP.-J. N. BOS'£ICK, Fresno, 
C a l. More definitely stated, this Invention re­
lates to novel means whereby loose leaves may 
be held and bound into book form by s t apling 
or other securing means. Specifically stated, 
the invention consists of a peculiar spring-

is omitted to callse the l'idel' to Irap across CAH-'Y I I E E L  A X i l  AXLF: .-W. A. I I " "I�l:­
the gap thus formed under the impetus he has )tAX, Wall a(,e. Idaho. In ('[\l'l',\'ittg Ollt the 
a t t a ined. pl'eRent ino;'ention tlw IlhjP('t p a l ' t i c u l al'ly in 

acting c lamp adapted to be seclll'ed upon the 
Of General Interest. I top of a table 01' other support and means for 

CUF:ESE-GAGE.-W. H. FRANK, Burkesville, 

I
' working it.  

Ky. The invention is an improvement in that FOUNDATION.AN C H O R  FOR B R I DGES. 
( 'lass of cllPese gages which are . adapted for -I'. P. CAI{\'ER, E st i l l  Springs, Tenn. In this 
use in cutting up cheese Into s i lces of a de- patent it Is the object of the invention to pro­
sil'ed weight, size, 01' price, The present in- vide an improved means for fastening hollow 
vention i s  an improvement upon one previously bri dge columns 01' pipes used for other pur· 
I'" tented by :\11'. Frank, and i s  arranged to hold poses in stone 01' rock founda tions. To this 
a n d  guide t h e  cheese in an improved manner, end :Ill'. Carver has adopted and successfully 
so that the slices severed w i l l  have uniform employed the means. Cl'he invention is appll­
faces instead of being cut at greater or less cable in cases where no water exists. 

view is the IH'uvi Rion of an i Jll p l'n\ 'PIlll'n t  which WOUK-CARR IER.-G. A. E)!sIGx, Defiance, 
Oh i o, rl'he invention relates t o  woodworking will htl exC'Ppo ingl .r R i mp le in i l �' ( 'nnst  l'Ucti nn 

and which w i i l  bp ,IUl'llhlp- - l l t a '  i s . a b l e  t o  machines, such as mortising machines, boring 
machines, and the like. The workcarriel' is  
al'l'anged to have a l imited sliding motion be­
tween adjustable stops, or a free u nl imited 
sliding motion for any desired di stance Inde­
penden t of the stops. 

Ael'O:\IA'r I C  DOOR-ALARM.-I'. BoeRNE, 
New York, N.  Y. One purpose of this im· 
provement i s  the provision of an alarm at­
tachment for doors brought into operation by 
the slightest tUl'n of a door·knob w i th which 
the device i s  conne,cted and w h i c h  device may 
be expeditiously carried from and locked out 
of action whenever desired. 

stand the hard liSt'S inei(ll'ut t o l'())l ( l i l  i on:-; u n ­
del' whi ch it iR employed. The ill\'ent ol' [H'O' 
vides an axle \\'hiel) is self-oi l in� ; and Ill{'ans 
for l ocking; the wheels in position on t l,e a x l e,  
the conRtruction being- sllch t h a t  a m i n imum 
of friction is had with the maximum strength 
and security. 

angles, as might o thel:w ise be the case. MAP A�D MACIU:-':E 

1·;:\n: H<; I·;x('y-{'orPLlXG. - U . . T .  I 1 U1\lLUtD, 
Port .1 e1'v l s, X. Y. In t hi s  pa l l'n l t h(' i n yc n ­
t ion refers to l 'ailroad cur-CoI I1) lp l')-; : alld i t s  00-

ject is to pl'ovide a ('o l lpling H ITHng:pd 10 lIP I'm it 
of conveniPll tl.v tying 01' ('O l ll)l ing- t hp dl"aw­

hpads of adjat'pnt ('ai's t ogp t i lP I' ill  ( 'a�p t he 
coupling mechanism o f the draw-heaus i :-; 11 1 '01\('11 F O R  01' out of order. 

Ol'ERATIXG SA:lIE.-T. I KE'IORI, New York, COLLAR.-A. ,TOIl" SON, Wellsville,  Ohio. Hardware. X Y The pu rpose here i s  to provide a ma-The inven t i on is an improvement in dog col- E N C II R J C I d ' lI  
£ .  • 

lars. '1'he coilaI' is so arranged tllat it w i l l  WR ' .- . . OSSEBOO>I , _ea V I e ,  chine h a v i n g  means whereby maps may be 
be contracted when the dog puils on the chain, Colo. 1111'. Cosseboom's invention relates to moved relatively t o  each other simultaneously 

i mprovements in pipe-wrenches of gene ral type, o r in any se'luonce. and whereby any one map tllus exerting a IHessure to restrain the dog. b . 'd h f th's the object erng to p rovi e a wrenc 0 • I ' may be independently and singl.\' moved with It  will  be found especially useful with dogs character that w i l l  be simple In constructIOn, \ panoramic effect to demonstra te a route trav. that slip the ('oilar, �s the device Is se�f- having no parts liable t o  get out of order, and ' eled ov�r by a party, and to i l l ustrate geo. adjusti ng. and the weight of the dog cha�n that may be readily adjusted to a pipe or rod graphic features traversed and l ine of travel will regulatr its  size. The dog, therefore, W i l l  a n d  rigidly grip the s a m e  w i t hout danger of as from town to town country to country etc. : not be ahle to get the coilaI'  off, as the harder . . ' . ' . 
he l ll l l s  the smailer the coilaI' w i l l  become. marring 01' crushrng It. and to provide

. 
means for i

.
l l u minatl�g po�·tlons I , 

SA "".-G. G. "'ICGILL, Decatur, I n d .  The of maps and displaying at rntervals I I I  umrnated 
CO:\I I'OSITIOX 0 1: lIIATTJo;R

;
-E . . C. �1A1:, I principal object of this invention is to make scenes in travel of the person and forming the ('hh' :I g;o, I l l : The object of t�e rnventlOn I S  to a saw tbat will  cut through flooring, weather- suhject of the display or lecture. pt'ov,de a n  Improved COmp()SltIOIl. �f matter fO� 

I 
board, timber, and the l ike,  at all places where TYl'I'; - E TI�C T I X G  D E V I C E  IN TYPE ­the manufacture of ftrebrll'ks, t l l mg, etc . ,  an section of board i s  t o  be removed w i thout CAS T I XG :\IA C I I INES.-J. MAYER and C. AL-w h i t-h is exceedingly hard and solid, and not fi

a
. t bOI'·lng holes and using a Keyhole saw to . .  t'  I S  BHECHT� Berlin, Germany. ThiS Inven Ion re-l i a b l e  to deteriorate under the influen" e of a i l' start the kerf. Cl'he blade of the saw is curved lates t o  a device o f  the kind described in the 01' high heat. The composition of matter ron- a t  the tip and provided with teeth both on the inventor's other application for Pnited States 

Pertaining to Vehl" lcs. 

STIm R I X G  DEVICE.-W. II. Dor;GLAS, 
Bt'l lp\' i l l p ,  :\ , .J. TllP invpntol" :-:; ohjp( 'j is 1 0 
prodde :l dpviee .which can only l>r a c t u a t ed 

from the stepriD�-wlH' el.  and wllPn n o t  I'P(f 11 i l'f'fl 
for steering needs no a ttrntion 01' hu l d ing on 
the part of the oprl'atol'. HR it is l ori{{'(l in any 
position in which i t  is  Ipft and i s  n o t  a lreded 
by jars 01' strains whf'n the conveyance travels 
over rough roads, fot' i n Rtancp. t h e  device re­
quiring bnt little powel' to  H('tnatp whrn i t  i s  

desired to steel' t ll ll ('onypymH'I'. I t l 'platpH t n  
automobiles and s i m i l a r  1'f)�Hl ·\'{'h ich's. aerial  

and m a l'ine veRselR, and otlWl'  mcei H lni ul con­
veyances requiring steering, 

Desl:rns. sists of the following ingredien t s : Pulverized I
' 

d tl d n 
. . . . - ower an le "vver � gc. patent. The type-mold there described Is DES I GN FOR A F'OLDI:-':(;.(' IL\ l l t.-1 1 .  ( ' . coal ashes 1 ton ; powdered sl i lca ,  1-" ton ; 

'I I I'  f t I '  I '  . , 
an d  a bi;dlng m a t e r i a l ,  such as cement, or nO O R  OR W I� DOW LOCK.-"'. 1". :' .:R- adapted f o r  producing a p ura Ity 0 types a STUOBEL, Xew Yo rk, X. Y. 'l' t1S ,  "'l!-m IS 0 

']'1 ", Xe w  York, N. Y. The purpose of t Il lS r n - a time.  It is provided with a plurality of pa r- an ornamental c h a i r  Rh o\\'n in IH'l·SI){'d i v p .  I t  l i m e ,  1-5 ton, 
venti on is to provide an absolutely secure lock a l l e l  cross-cavities In a plane, and consequently is ext l'f!nl'e ly dt'1 i('a t f' aB c l  al' t i s t i c  in i ts ('u rvpd 

O()Oj)�-EX J l I B I TO n. -p. J. KOLI, 
and ,T

. ,J. hy which to fasten doors, windows, and the the type-ejecting device comprises a comb-like and s t l'a ic:h t  linrs and finply IH·opo r t ionl'd. A KoLt., Earling, I ()wa. This appa ratus is de- like against entry from on e  side. the p\lt'pose e.iectol'. t h e  teeth of which are either made in dotted fo;;r-pointeu stal' w i t l t  a ring in i t s  cen­
signed and adapted by these inventors for use being In practice to place the l ock on the I n - one piece with a part of the machine 01' secured tel', in whleh a rOl1nd spot i s  placed, occl1pies by I1lprchants for suspending and oi splaying .. "id.e of the door 01' window, so as t o  lock t he thereon by suitable known means. In the lat- the mid::1le of the cha i r  seat. robeR, rug;s, ano the like. The chief oh.iects same against opening fl'om the ol1tslde. t er case the construction I s  sl1('h that distance BADOK-C. L. .11-: " " 1 :<'( ; 8 .  Leander, T"x. a i med a t  in its  construction are s i mplicity, 

\yRENCH.-C. H. RI'£TS, ·WauR3. N e b .  In between the several teeth can he varied t o  the This is a design for an article 01' device in-clWII]Hleg", strength, portability. and adaptation 
I for exhibi t ion of a series of robes 01' rugs to this case the Invention relates to Improvements ('i I·cumstances. tenoed for use on goods, (.hattpIR  01' ot W I'  P " op' 

the hest advantage and in minimum space. i n wrenches, pal'tiru l al'ly adapted for tlg;hten- CLA"!p F'O R  ITAT-pRBSRTNG MACH I N ES. e r t v  t o  Indicate that they are for Rale.  The 
" ' Ing screw-threaded calks In horseshoes, b u t  -V . .T. LAWSON, New York, N. Y., In this pat- de;ice is in the n a tUl'e of a hadge which may CALC () LATI:-\G AppARATLS.-A. B. BLY, obviously adapted for tlg;htening nuts, lag- ent the invention has reference particnlarly to be atta,.heo to the clothing' 0" property of a O t tumwa, Iowa.  '1'he Invention relates to ap- I

I 
screws, and the l ike ; and the object Is to a new and impl'oved clamp intended for use In pf'rROn, or o therwise emplo�·prl fol' the Plll'P�": paratus for pel'forming various mathematical provide a wrench of this character that w i i l  connection with ha t-pressing machines, by above statpo. The a dil'le i " a block 01' o ,k operations, being; particularly adapted for tbe be very simple in construction and adapted means of which the felt  may be drawn out- having I t s  face ot'llamented 1l�' figl1reR In 

.
'l i f. addition of serials of numbers. Its p rincipal to operate with comparatively li ttle manual waro from the mold In case the felt does not ferent colors which readily a t tract a t lt 'ntlOn. objects 3 r e  to provide a s i m p l e  yet acclll'ate ap- exertion, I'earh to the erlgPR thel·rof. paratus. Any comhination of numerals, the 

___ .TACK FOR lIUN ING-MAC H I N E S.-lIL I NO'rE.--l'opies of any of theR" patents w i l l  
sum of w h i c h  does n o t  exceed the capacity of t 

Heating and LIghting. RAINES, Decota, 'V. Va. Cl'hls Improvement Is he furnished by !\Iunn & Co . for jpn ('pn i" earh. 
the apP"l'at"R "1' i .  less than thousand m i l l i ons, : 

P especially adapted to that form of mlning-ma- I Please state the n a m e  of thl '  patm l",>, title of 
"'I I II d Is WACl'ER-HEATING AppARA'l'US.-A. • 

d t f thO r may be added. , le same genera me 10 
In- I chines in which a drill is used and which have the Invention, and a e 0 IS pape . 

employed In subtraction, except that for the BIlOOl\l&IJJ-, York, l'a, In tills patent the 



Businus an" PtrSOKal Wants. 
HEAD THIS COLUMN CAREFULLY.-You 

'<" i l l  tind inquiries for certain classes of articles 
Il"mbered in conRecutive order. If you manu· 
["clUre these goods write us at once and we will 
,C:1d you thenameand address of the party desir· 
i ng the in for mation . iu every ea,.e it i8 neces­
sary to give the nUDlber of the inquiry. 

MUNN &: CO. 

ltarme Iron Works. Cblcag-o. Catalo�ue free. 
Tl lfluit·y No. ti063.-For manufacturers of salt 

driers. 
AUTos.-Duryea Power Co., Reading, Pa. 
Influlry Nf)� 6Ufi4:.-For manufacturers of rain. 

makers 8uPIJlics, canvas, explosives, etc. 
.. C. S." .Metal Polish. Indiana:polis. Samples free. 
Inquh'Y r\ o. 606;).-For a computin/! device con­

sisting of two or mure dials. operated with a stylus or 
like article, to be used in multiplication and division 
only. 

}l'or bridge erecting' engineE<, J. S. Mundy, Newark. N. J. 
lUfluh'Y 1\"0. 6U60.-For parties to manufacture 

men's collars to order. also for makers of machines for 
securing metal tips to shoe strings. 

I 'l'rforateu )letals, Harrington & King Perforating 
Co .• Cbica.�o. 

Influiry No. 6067.-:B'or parties to do drop press 
work on wire steel. 

Handle & Sooke Mcby. Ober Mfg. Co .• 10 Bell Sr .• 
Cha2"rin Falls, O. 

Influirr No. 606S.-}1'or makers of Newhall and 
Julius Smith's electric tiring batteries. 

If it IS a paper tube we can supply it.. Textile Tube 
Company, }�an River, Mass. 

Influh'Y No. 6069.-For makers of machines and 
supplies for tattooing. 

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

hlfluh'Y 'So. 6070.-For manufacturers of hollow 
glass novelties. 

n A. Beaton, Practical Lead Burner, P. O. Box 334 
\Y ulJurn, )Iass. Fifteen years' experience. 

Inquirv No. 6071.-}1'or manufacturers of pin­
poillted wires. 

�pecial Machinery to order, manufacturing, metal 
starn pings, etc., Brickner .Mrtchine Co., Tiffin, Ohio. 

I nfluiI'Y 1\'0. ti07:l.-}1�or makers of solder for 
sohlering aluminum. 

American inventions negotiated in Europe. Wenzel 
& Hamburger, EqUitable Building. Berlin, Germany. 
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in the same. 
Patented inventions of brass, bronze, composition or 

aluminum construction placed on market. Write to 
American Brass !I'oundry Cu., Hyde Park, Mass. 

Inquiry No. fjU74.-�'or apparatus for burning 
wood into charcoal. 

FOR SALE.-Valuable patent, 006.159. Specifications 
and drawing-s sent on request. H. O. Robinson, 445 
Saratoga Street. East Boston, Mass. 

Inquiry " o. 607 'i.-For a very Iigbt·draft, stem 
wheei gasoline boat 25 to 35 feet length. 

'l'he celebrated " HornsDy·Akroyd " Patent Safety Oil 
Enlline is built by the De La VerJlne Maohine Company 

Foot of East 138tb Street, New York. 
Inqnlry No. 6U76.-�'or makers of small Ferris 

wheds. 
Duy BATTEIUES.-How to make and use them. Prac­

tical, with original drawings. Mailed for 25 cents. Spon 
& Cbamberiain. 12:; S Liberty Street. New York. 

Inquiry No. 6 0 1 7 .-For manufacturers of napping 
machines. 

Sheet metal. any kind. cut, formed any shape. Die 
making. wire tormil�g. embo�sing, lettering, stamping, 
punching. Metal Stamping Co., Niagara .l!'alls. N. Y. 

Inquiry No. f;o7�.-�'or a railroad lantern wbicb 
burns acetylene gas. 

'Y AXTED.-Hardware novelties and other articles of 
merit. Must begood sellers. \Yill buy outright or sell 
on royalty basis. The Cleveland Sales Company, 401 
.A rcade, Cleveland. Ohio. 

1 " fluiI'Y No. 6U"�' .-For a thermometer which will 
rc_bter 5(X) deg. or GOO deg. below zero iI·ah. 

�lanufacturers of patent articles, dies, metal stamp­
i,,�. screw machine work, hardware specialties, machin­
ery and touls. Quadriga Manufacturing Company, 18 
South Canal Street. Chicago. 

hlfluh'Y No. tiOSU.-For makers of worms for 
corkscrews. 

rrwo patents for sale. Supply tanks for water service, 
No. 'jtHJ.550. Valve. a cut-of!'. for supply tanks, No. 
737,nn. Can furnish some valves. cut· off, in working 
order. P. J. Leithauser. Clarendon, 'I'exas. 

Important Patent }I'or 8ale.-The only perfect horn 
for talking machines. Patent No. 771,441 is a basic 
patent absolutely necessary to manufacturers of talk­
ing nl:lchines. Address Horns. Box 773, New York. 

\Y AXTEIJ.-}l'lrst-class man for engineering depart­
ment. One familiar with sbop practlce and designing, 
and able to draw up ideas. State age, experience and 
salary expected. Address The Ohio Brass Co . •  Mans. 
Hcld. Ohio. 

FOR SAL E.-Canadian patent No. 83,867. dated Nov 
10. In0:). Covering vital POillt� III telephone develoJ.l� 
ment. Important subsequent improvements free tu 
purchaser. AdllrcSli Dennis O'Brien, 

l .. imestone. New York. 
\Yinonu, )Iinnesota.-PoDulal ion, 21,OOQ-Wants Man. 

ufacturil1g Plants. Fur particulars address Geo. \V. 
Gregory. Secretary uf Board of rl'rade. 

a:.r Send for new and complete catalogue of Scientific 
and other Hooks for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 

Fon. SALE.-U. S. patent No. 767,8{j(j, patent�1 August 
16, 1004. V ariable speed and reversing I:ear C:lIl be ap­
plied directly ttl any machine, motor carriage and 
launches. Address John C. Busche. 

17 Urown Ave .. 'l'urtle Creek, Pa. 
"'anted-Revolutionary Documents. Autograph Let­

t�:r�. Journals. Prints. \Vashingtoll Portraits. Early 
A'mcric!ln IlIustrated Mag-azines, Early Patents signed 
by Presidents of the United States. Valentine's 
'lanuals of the early 40's. Correspondence solicited. 
.\ddress C.A. :M., Box 773, New York. 

\V A�TED.-A first-class, aB-around mechanic, tool 
mal(er and tool designer. preferably between 35 and 45 
years ot' age, with considerable executive ability in 
handling men ; one having' had considerable experience 
in the designing' and building of special toolEl, jigs and 
fixtures. such as are used on One special machinery 
requirillg accuracy and duplication of parts. A mall 
capable of bring-Ing tools and maf'.hinery up to the 
highest pOSSible point of f"fficiency. A Orst.chlSS posi­
tion. and one of rapidly growing responsibility to the 
right man. Address, giving a�e. experience in full, 
stating positions held in past. refet·encas, and salary 
de.ired, to Ablllty. Box 773, New York. 

Scientific American 

uerle8� 
HINTS '1'0 CORR.b:SPO!'DENTS. 

Names and Address must accompany all letters or 
liO attention will be paid ther·eto. This is for' 
our information and not for publication. 

References to former articles or answers should givt:"' 
date of paper and page or number of question. 

Inquiries not answered in r(�asonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and. 
tbougb we endeavor to reply to all eitber by 
letter or in this department, each must taliy 
his turn . 

Buyers wishing to purchase any article not adver­
tised in our columns will be furnlsbed witb 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americtl.n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt ot 
price. 

Minerals sent for examination should be distinctly 
marked or lab£>]ed. 

( 9465 ) S. A. C. asks : Will  you please 
tell me why the problem of squaring the cir· 
cle is said to be impossible '! 1 know that the 
ratio of circumference to diameter, which en· 
ters into the problem, i s  an incommensurable 
ratio, but how can anyone say that a method 
can never be found for drawing two l ines in 
that ratio '! We have many lines which are reo 
lated to each other by incommensurable ratios, 
and I fail  to see why that particular ratio 
should be impossible, 1 am always laughed 
at when I say I am trying to square the 
circle. A. The problem of squaring the c i rc l e  
requires t h e  finding o f  t h e  side o f  a square 
whose area shall be equal to that of the given 
circle. No such square can be found. The 
area of a circle is 1tr', as is proved I n  geometry, 
The numerical value of 1t Is 3.1415V!!, etc, 
It  has been calculated to 250 places of deci· 
mals, and w i l l  never end. That means that 
I t  has no exact value. Any desired degree 
of approximation may be used, but i n  the end 
there Is only an approximation, and not a 

definite, accurate result. Since 7C has not an 
exact numerical value,  7C r' has not an exact nu· 
merical  value. No circle can have its area ex· 
pressed In a whole number if its radius, or 
diameter, or circumference Is expressed in a 
whole number ; and on the other hand, if the 
area of a circle were a whole number, the 
radius, diameter, or circumference could not tie 
a whole number. Now, if the area of a circle 
is not a whole number, the square root of that 
area, wilich i s  the side o f  the square of the 
same area, w i l l  not be a whole number, nor 
w i l l  the square root ever terminate, however 
far It is carried out. Thus you will see that 
the side of a square of the same area as any 
given cire I e  cannot be found. All such con· 
strucUons a s  you inclose are more or less close 
approximations, useful in mechanical drawing, 
but of no value in exact mathematical work, 
'The squaring of the c i rc l e  is known to every 
mathematician to be Impossible. In applica· 
tion of this, take 1 inch as the radius of a 
circl e ; the area Is 3.1416 square inches nearly. 
The side of the equivalent square is 1.7UUS 
Inches. 'l'his i s  close enough for ordinary pur­
poses, but Is not mathematically exact and 
never can be calculated to exactness. 'I'hi s  Is 
what Is meant when It Is said that the squar­
ing of a circle is Impossible, 

( 9466)  C .  E. F, asks : Could you tell 
me the properties that they use In making dry 
batteries? A. The materials used In dry bat· 
teries are sal-ammoniac, zinc oxide, plaster 
of Paris, sometimes lIour or starch and water, 
Powdered carbon and binoxide of manganese 
are used on the carbon p l ate. For fu l l  in· 
structions how to proceed In making dry cells,  
we would refer you to S C I E N T I F I C  A m, Il I C A N  

SUPPLE"ENT, Nos, 1001, 138:1, and VIS7, price 
10 cents each. These give the whole story with 

I part, walt'l', � pat't8. A l l  parts are given 
lJy wpight. A l l  dt·y ee l lt-;  owe tlH�ir aeUon to 
ammuniulll chluride. \Ve have published in 
the SCIENTIFIC A�IERICAN SUPPLEMENT, Nos. 
I :lS:l and I:lS7, price 10 cents each, most ex· 
cellent di rections and drawings for making 
dr'Y cells. You cannot do better than to get 
these latest instructions and foll()w them, 
The directions for compounding the formulas 
a re mucll more in detail than can b e  given in 
a note. 2. Also, have you a later Issue of 
"Wrinkles and Receipts" than 187U ? If so, 
send price, and I w i l l  get one. A .  There has 
been no new edition of "Wrinkles and Receipts" 
since 1876. Vi"e recommend you to purchase 
"The Scientific American Cyclopedia of Re· 
ceipts," last ( 1901 )  edition, containing 15,000 
receipts, 734 pages, cloth bound, price $5 by 
mail or express prepaid. 

NEW BOOKS, ETC. 

GEFECHTSWERTE VON KRIEGSSCHIFFEN. 
Von Otto Kretschmer. Sonderab­
druck aus der Zeitschrift Schiffbau. 
V. Jahrgang. No. 18-20. Emil Grott· 
ke's Verlag, Berlin SW. 1 2, Wilhelm­
strasse 105. Price, 50 cents. 

The readers of the SCIENTH' IC A)IEIlICAN are 
doubtless fami l i ar with Mr. Kretschmer'S 
formula for calculating the fighting value of 
ships, In this pamphlet he has given a very 
thorough explanation o f  the underlying mathe· 
matic a l  principles upon which he places his 
conception of fighting values. His computa· 
tions, of course, are based upon those factors 
which ran be determined with certainty, 

8ubject i n  few wOl'd�, and a rt.' lht1� i n  harllloay 
with the spirit uf lhe who le. Amung lhe 
themes treated are CUmVl'eHI·H�u a i l', mechanical 
refrigeration, gas and gasoline engines, and 
hydraulic elevators. '1'he diagrams and i 1l lls­
trations are not reproductions from photo· 
gTaphs of old cu ts, but were a l l  drawn by 
hand for the particular purpose in view. 1� 1' i ­
dently neither t i m e  n o r  expense h a s  been 
spared to make the manual a success as a 
teacher and guide, and t h e  res u l t  seems to 
ha v e  fully justified the expenditure, 

INDEX OF INVENTIONS 
For which . Letters Patent of the 

United States were Issued 

for the Week Ending 

October 4. 1904 
A N D  B A C H  B E A R I N G  T H A T  D A TE 
[Bee note at end of list about copies of tbese patents.] 

Acid condensIng apparatus, nitriC, O. Gutt-
mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771 , 62ll 

Adding macbine, C. Stablber·g . . . . . . . . . . . . . .  771 , 51J5 
Adjusting or packing ring, }jJ. Marold. . . . . . . .  771,2Z.S 
Advertising vebicie, J. A. hlidred . . . . . . . .  771 ,617 
Air, separating dust from dust�laden, ,Yo 

E. Allington . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Air sbaft closur", Scboll & Gronfeid . . . . . . .  . 
Album support, photographic, G. Schwab . . .  . 
Alloy, steel, C. E. Manby . . . . . . . . . . . . . . .  . 
Animal t:-ap, J. H. Morris . . . . . . . . . . . . . . .  . 
Animals from lolling their tongues, device 

for curing, J. M. Berry . . . . . . . . . . . . . . .  . 
Automobile, H. Nyberg . . . .  : . . . . . . . . . . . . . .  . 
Axle, lubricating, P. McNaughton . . . . . . . .  . 
Axles, safety washer and nut for vehic]p, 

Becbtol & Bucke . . . . . . . . . . . . . . . . . . . . .  . 
Bag fastener, O. R. Luther . . . . . . . . . . . . . . .  . 
Bale tie, Hess & Thines . . . . . . . . . . . . . . . . . .  . 

771,Glll 
771 ,ti70 
771,671 
771 ,;);':) 
771 ,a�3 

771.22(; 
771 , GIJiJ 
771,31S 

namely, such factors as guns, armament, a r ·  Bat, base bvll, J. A. Hlllericb . . . . . . . . . . .  . 

771 , 7fi2 
771,37M 
7 7 1 . :W7 
771 ,247 

mol', engine power. 
PRA(]TICAL �EASUREMENTS IN MAGNETISM 

AND ELE(]TRl('ITY. By George A. 
Hoadley, A.M., C.E. New York, 
Cincinnati, and Chicago : American 
Book Company, 1904. 12mo. ; pp. 
111. Price, 75 cents. 

Bearing for centrifugal machines, yieldillg, 
C. E. Robinson . . . . . . . . . . . . . . . . . . . . . . .  771 , :m5 

Bearing, roller', C. W. Warner . . . . . . . . . . . .  771, 755 
Bearing, side, Hosler & }I�ueller . . . . . . . . . . .  771,550 
Bed bottom, E. H. Hutcbeson . . . . . . . . . . . . .  771, 311!) 
Bed bottom, spring, �.I!" B. Hemingway . . . .  771,77:,) 
Bedstead bead re,t, W. C. Feely . . . . . . . . . . .  771 ,77:! 
Beebive, C. Ludloll . . . . . . . . . . . . . . . . . . . . . .  771, :177 
Bell or signal cOl'd banger, O. Link . . . . . . . .  771 . 480 
Belt fastener, E. Sirois . . . . . . . . . . . . . . . . . . . .  771,279 
Belt sbifter, K. J. Kuyk . . . . . . . . . . . . . . . . . .  771 , n s  

T h i s  small  volume has been p repared for Beveling tool, J. J .  Nolan . . . . . . . . . . . . . . . . .  771 . 2(J.i 
the purpose of enabling students in scientific �:Ma;g
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courses In preparatory schools to prepare for Blind, Venetian, F. W. Jobnson . . . . . . . . . .  771 , 370 
the more advanced Instruction In col lege. I t  Boat, pleasure, J .  Morgentbau . . . . . . . . . . . .  771. :lS2 

consists of numerous experiments in electricity 
and magnetism, which show the various prln· 
ciples and laws governing these forces, The 
book i s  very completely I l l ustrated with dia· 
grams and cuts, and treats of such subjects as 
magnetic induction, galvanometers, batteries 
of various types, resistances and the measure· 
ment of the resistance of batteries, wires, etc, 
It w i l l  be found t o  very completely answer the 
purpose for which it was written, 
THE TELESCOPE. By Thomas Nolan, M.S., 

A . M .  New York : D. Van Nostrand 
Company, 1904. 3 2mo. ; p p. 128. 
Price, 5 0  cents. 

This volume forms the second edition, revised 
and en larged, o f  this practical and useful little 
handbook. Besides the chapter on the optical 
principles involved in the construction of re­
fracting and reflecting telescopes, the second 
edition contains a new chapter on the evolu· 
tion of the modern telescope to date-an evolu­
tion which has made possible the wonderful 
progress In celestial photography, which has 
revealed so many ne w stars and satellites. The 
book also contains a list of all recent books, 
scientific papers, and periodical l i terature reo 
lating to telescopes, observatories, celestial 
photography, spectroscopy and spectroscopes, 
telescopic accessories, and the making of ob· 
servations. 

Boller, E. H. Scbwartz . . . . . . . . . . . . . . . . . . .  771,278 
Boller, R. Viaud . . . . . . . . . . . . . . . . . . . . . . . . .  771,513 
Boiler, S. M. Pearson . . . . . . . . . . . . . . . . . . . .  771 , �70 
Boller, J. M. McCiellon . . . . . . . . . . . . . . . . . . .  771 . 657 
Boller setting. A. Wort bing ton . . . . . . . . . . . .  771 ,290 
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����g 10t�ot 11U�rg��t��le�
i
11:'

r 
Wi�k�� : : : : : :  m :��� 

Bottle, P. J. McNamara . . . . . . . . . . . . . . . . . .  771 , 488 
Bottle, R. G. Davis . . . . . . . . . . . . . . . . . . . . . .  771,612 
Bottle, Coale & Greensfelder . . . . . . . . . . . . . .  771 , 7 1 4  
Bottle capping macbine, H S .  Brewington . .  7 7 1 . 4 1 3  
Bottle closure, Coale & Greensfelder. 771,712, 7 7 1 ,  71;� 
Bottle holder and protector', combined, R. 

Daugblrtal . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,768 
Bottle, non-refillable, F. I(ern . . . . . . . . . . . .  771 .,177 
Bottle, non· refillable, H. R. Sacray . . . . . . .  771 , 502 
Bottle, non-refillable, Osse & Ewalt . . . . . . . .  771 ,  [)6,� 
Bottle, non·refillable, W. F. Seim . . . . . . . .  771 . 57S 
Bottle washing apparatus, J. C. Bauer . . . .  771 , 40S 
Bottle wasblng macLlne, A. A. Pindstofte . .  771,6!H 
Box covpring machine tly papering attach-

ment, I. H. Peck . . . . . . . . . . . . . . . . . . . . .  771 , 602 
Brake system, tluid pressure, M. W. Hibbard 771,6.'U 
Bread, W. T .  Gllmor . . . . . . . . . . . . . . . . . . . .  771 ,796 
Bread forming machine, C. A. Meurell 

771, 560, 771.561 
Bread without crust, making, W. T. Gilmor·. 771,795 
Brick or' block anrl facing therefor, building, 

T. W. Worrall . . . . . . . . . . . . . . . . . . . . . . . .  771 . 52() 
Bricks and apparatt1 s therefor, coating, 1\1. 

Perkiewicz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,4·13 
Bricks or blocks, mold for making building, 

T. "!. Worrall . . . . . . . . . . . . . . . . . . . . . .  . 
Brush, W. A. Geen . . . . . . . . . . . . . . . . . . . . .  . 
Brush, elpctric, Sanden & Sence . . . . . . . . . . .  . 
Bucket, automatic, E. F. Atherton . . . . . . .  . 
Bucket, clam shell hoisting, )IcKay & Moss . 
BucklE', J. l\IcCrossin . . . . . . . . . . . . . . . . . . . .  . 
Buckle, S. S. Stiles . . . . . . . . . . . . . . . . . . . . .  . 
Burglar alarm, G. A. F. Streuber . . . . . . .  . 
Burglar alarm, Rohins & Jacoby . . . . . . . . .  . 
Burial apparatus, .T. H. Bpattie . . . . . . . . . .  . 
Bushing for beer or ale kegs or barn· Is, I.'. 

M. Pfiuger . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Calendar, perpetual, T. O 'ShaughrH'ssr . . .  . 
Camera, T . •  T. Burns . . . . . . . . . . . . . . . . . . . .  . 
Camera, J. S. Wright . . . . . . . . . . . . . . . . . . .  . 

771 , 5 1 0  
771.72" 
771 , 274 
771 , 5n7 
771,440 
771 , �85 
771 , 5RG 
771, 2SG 
771 , 749 
771 , 4[)2 

771 . 495 
771 . H2 
771, G07 
771 ,757 

Campra, photographiC roll holder, F. A. 
Bro,,'nell . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  771 , 4 1 fl 

Camera plate bolder attacbment, J. A. Smith 771,282 
Can opener, A. }l�. Bethge . . . . . . . . . . . . . . . . 771 , tiB7 
Canning and cooking apparatus, goods, T. 

l\'1. Bro�'n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771 ,7(1:) 
Car brake, W. S. Adams . . . . . . . . . . . . . . . . .  771 , tl22 
Car brake, E. Stevens . . . . . . . . . . . . . . . . . . . .  771 ,5�f) 

THE CENTRIFUGAL PUMP, TURBINES, AND 
WATER MOTORS : I ncluding the 
Theory and Practice of Hydraulics. 
By Charles H. Innes, M.A. Man­
chester, England : The Technical 
Publishing Company, Ltd., 1904 . New 
York : D. Van Nostrand Company. 
1 2mo. ; pp. 3 4 0 .  Price, $1.75. Car construction, metalliC, C. Vanderbilt . . 771 ,3S!l 
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able work has been enlarged by the addition C:�, dOu
u
J:pr;g, S: F. ' s":.:'ns�; ::::::111, 684: 771, GS:; 

drawing3, sizes, and desc riptions, of a chapter on centrifugal pumps for high Car fender, F. R. Keitb . . . . . . . . . . . . . . . . . .  771 . 476 

( 9467 ) H. S .  asks : Will  you kindly lifts, and fans or blowers capable of creating g:� ���1:�� �Ys��pe
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considerable pressures. Following the open· Car beating apparatus. E. H. Gold . . . . . . . .  771 , 777 
give in your Notes and Queries brief explana· ing chapters on hydraulics, the measurement Car, metallic passenger. G. J. King . . . . . . . .  771 . .2R 
tion of the optics of the so-ca l led lixed focus of the power of streams, friction of piping, g:�, u�e.r.:�i��;i�
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lens used In �ameras o f the "Ko dak" type '! etc . ,  bydra u l i c  engines and bot h  axial and ra- g:�b�����I;, ��pt�si��
c
��°ltn�: ·c : ' F: ' P�':��;': 771 , :m 

A. A "fixed·focus" lens i s  one so ad justed that dia l lIow turbines are discussed t h eoret ica lly ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
a l l  objects in the field are In sufficiently good and described practically. The Pel ton or tan. Carpet cleaner, N. V. Steele . . . . . . . . . . . . . .  . 
focus for a landscape p icture, It must have gential water wheel is also dealt with, and �!��r�?p��sf:i,
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. : : : : : : : : :  a short focus. and ran only be used on a com· there are several chapters on centrifugal Casb re"ister index card bolder, H. B. 

paratively s m a l l  p late. The shorter t h e  focus pumps. O n e  chapter d e a l s  w i t h  the great hy. Wbitebouse . . . . . . . . . . . . . . . . . . . . . . . . .  . 
the greater the depth of focus, that i 8. objects draulic plant at Niagara. The book Is both g��i�1f:"

u
:{�;"i��b.

W
H. rG.r<\'t�lst · : : : : : : : : : : :  

w i l l  be in focus over a wider range. This Is, theoretical and practical in character, and Chain, drive, J. M. Dodge . . . . . . . . . . . . . . . .  . 
however, a relative matter. In no lens can w i l l  he of great advantage to a l l  who have to ��:�ge 

J
�a��/�'.'

k
�

n R�i)i;-��' : : : : : : : : : : : :  
objects a t  all  di stances be In equally good do with hydraulic machinery, ('ban"e maker. W. Johnson . . . . . . . . . . . . . . .  . 
focus. The rule freqnently employed in mak- SPANGENBERG'S STEAM AND ELECTRICAL g�::;�: tl
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ing fixed-focus cameras, a s  l ai d  down by a ENGINEERING. In Questions and An- gl�c
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771 .-1n2 
771 . :\:!:! 
771 .• 91 
771 ,2(12 
771. 28n 
771 . 70k 
771 . 2fln 
771 . 721 
771 . 112 1  
771. ::211 
771 ,(j.l:� 
771, 1\26 
771.<71 
771 . ��1 
771 . •  :16 writer on the subject, is : "If the diameter of B E S b M E  Clay screening apparatus, liquid, F. �r. 

the stop be a fortieth part of the focus of the swers. y . pangen erg, . .; Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771.5:\7 Albert Uhl, A.I.E.E. ; and E. W. Cli pper hail' H E Conrntl 771 .7 1 7  lens, the depth of focus w i l l  range from in· Pratt, Master Mechanic. St. Louis : ClOCk, 'W. E. Port�r . . . . . .  : : : : : : : : : : : : : : :  771 . 665 
finity to 3 distance equal to four times as George A. ZelIer, 1904. 8vo. ; pp. 672 ; Clock and circuit controller', comhined coin· 

771 . 47 ' many feet as there are inches in the focai driven. T. D. InA'ram . . . . . . . . . . . . . . . . .  � 

length of the lens." Thus with a four-inch �48
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lens all objects beyond sixteen feet w i l l  be ThiS IS a carefully-prepared textbook cover· Cluteh, E. Dysterud . . . . . . . . . . . . . . . . . . . . . .  771.771 
in focus. A different result i s  given In a Ing the field of steam and electriral enginee�lng �l����' 
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table published in Taylor's "Optics of Photog' by means o f  more than a thousand questIOns Coaster, ball. H. H. Pattee . . . . . . . . . . . . . . .  771. �22 
raphy," price iF t, from the report of a com. and answers. 'l'he three experts who are re- g���: ��eo:..r;7n

A."H��� · : : : : : : : : : : : : : : : : : :  ++U�� 
m ittee of the Amateur PhotographiC !:lociety I

sponslhle for the work have not only the neces· Coffin case. '1'. F. Kelley . . . . . . . . . . . . . . . . . 771, 55:1 
f N Y k sary knowledge, but also the rarer gift of abU· Coffin protector, 'r . .  T. Brown . . . . . . . . . . . . . .  771 . 606 o ew or . i ty to impart it ,  Mr. Spangenberg having been Coil, reactance. J . . T. Frank . . . . . . . . . . . . . .  771 . 2�7 

( 9468 ) G. R. F. asks : 1. Can you 
I' formerly superintendent of the St. Louis School ��:re;t��\I���\
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oblige me with a good formula for dry c e l l s '! of Engineering, and Mr. Uhl an Instructor In Condenser, F. J. Weiss . . . . . . . . . . . . . . . . . . . .  771 .5U> 
A A f I f I f d I I ' 

I h I I l\f P h h I Conduits. making. O .  Wllbelml . . . . . . . . . . . .  771 .594 
. very use u ormu a or ry ce S IS '  t e same se 100 . .. r. ratt as made t e oco- Confpctiollf'ry dipping apparatus, G. F. 

Oxide of zinc, 1 part ; ammonium chloride. ] motive a l i fe study, and his contributions, slm- Dickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '171 . :;57 
part ; plaster of Paris, 3 parts ; zinc chloride, p ie and direct in style, go to the heart of the I g��r;�l
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Scientific American 

Conveyor. McDonald & McKee • • . • • • • • • • • • •  771.438 
Cooker, steum, � .. M. Reull . . . . . . • . • • . • • • • •  771,674: 
Copying drawings, apparatus tor, J. M. G. 

Pullman , . .  • . • . . • • • . . . . . . . . . . . • . • • • • • •  771,774 
Copying drawIngs, etc., apparatus tor, J. M. 

G. Fullman • • • • • • • • • • . • • • • • • • • •  771,775, 771,776 
Cork extractor. W. I. Westbrook • • • • • • • • • •  771.517 
Corn sheller feeder, W. Peters . .  0 • • • •  0 • •  0 771,746 
Corner bead, metal, 1{·. A. Sawyer • • • • • • • •  771,577 
Corpac adjuster, Houkl�l' & :Shu!"p • • • • • • • • • •  771,'i�:J 
Corset stiffener, E. K. Warrell . • • • . • • • • •  771,404 
Coupling, F. J. CHrlley • • • • • • • • • • • • • • • • • • • •  771,709 
Crank pin lubricator, W. B. lleal'son • • • • • • •  771,u71 
Cra teo A. L. Ford • • • . • . • • • • • . • • • • • • • • • • • •  771.724 
t..;l'emating furnace, Brett & Benton • . • • • •  771,412 
Crucible furnace and cl'uclble. G. L. Smith • •  771.675 
CuI! and wristband. combination. W. E. 

Howell , • . • • • • • • • • . • • • • • • • • . • • • • • • • • • • •  771,730 
Current !nductioD moto'!", alternating, A. E. 

Averrett • • . • • • • • • • • • • • . • • • • • • . • • • • • . •  771.29;1 
Current motor, alternating, A. W. Henshaw. 771,�46 
Current transtormer, alternating, W. S. 

Moody • • • • . • • . • • • . • . • • • • • • • • • • . . • • . . .  771.317 
Currents, coin cQntrolled apparatus tor 

heavy. J. J. Force . • • • • • • • . . • • • • • • • • •  771.54:1 
DIgger. See Potato digger. 
Display case. L. W. Plummer • •  

' 
• • • • • • • • • •  771.572 

Display case. C. J. Johnson • • • • • • • • • • • • • . •  771.731 
Distillation ot resinous wood, destructive, 

C. E. Broughton • • • • • • • • • • • • • • • • • • • • •  771. 706 
Distribution and Information board. W. E. 

Symons • • • • • • • . • • • • • . • • . • • • • • • • • • • • • •  771.335 
Dltcblng machine, S. D. Layton . . . . • • . • • . •  771.374 
Do .. r. adjustable screen. E. P. Williams • • •  771.6!lH 
Door hanger and track. sUrllng. J. H. Burk-

holder . • • • • • • • • . . • • • • • • • • • • • • • • • • • • . •  771.766 
Door retainer, H. }1". Good • • • • • • • • • • • • • • • •  771,726 
Door securer. Taylor & Erskin • • • • • . • • • • . . •  771.588 
Door support. automatically acting, D. 
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Stanley • • . . • . • • • • • • • • • • • • • • • • • • • • • • . .  771.711:{ TAKE THE NICKEL PLATE ROAD FOR Douche apparatus. W. J. Bauer • • • • • . • • • • •  771.600 THE ST. LOUIS FAIR. Druft gear. friction. W. B. Waggoner • • . . .  771.592 
Drawers supportpr, S. C. Custer . • • • . • . • .  771,353 
Drawing appliance. H. C. Robinson • . • . . • . •  771,667 
Dress shield making machine. A. C. Squires. 771. 677 
Dumping box. W. J. Ellis • • • • • • • • • • • • • • • • •  771.361 
Easel tray. E. Eckart • • • • • • • • • • • • • • . • • • • • •  771,467 
Educational, amusement, lOr other purposes, 

device for. W. H. Robertson • • . • • • • . • •  171.394 
Egg case. H. C. , Johnson • . . . . • • • • • . • • • • • •  771.798 
Electric battery. I. L. Roberts • . . . . . . . . • • •  771,498 
Electric circuit switch. H. C. White • • • • . . .  771,344 
Electric conductor protecting means. E. M. 

Hewlett • • . • • • • . . . • . • • . . . . • . . . . • • • • 771,307 
Electric current regulating apparatus. R. C. 

Cllnl;er • • • . . . . . . . . . . . . • . . • • . . • . • • . • • •  771,299 
Electric fixture. G. L. Mllrtln . • . • • • • • . • • •  771.259 
Electric heater. C. M. �'Isk . • • . . . . . . . . • . . • •  771,424 
Electric Ignition device for Internal com-

bustion motors, C. W. Svenson • • • • . • • •  771.683 
Electric machine. air cooled. L. Falk . • • • • •  771.468 
Electric machine, dynamo, C. P. Steinmetz. 

771.284. 771.285 
I�lectrlc meter. W. H. Pratt • • . . • • • • . • • • • •  771.266 
Electrl� switch. E. L. Gale, Sr • • • • • • • • • • • • •  771.239 
Electric switch. C. E. Lombard . . . . . . . . . . • •  771.313 
Electric switches and making same. clip 

for. C. C. Badean . . . . . . . . . . . . . . . . . . . . 771.222 
Electrl c time alarm, Robins & Jacoby . . . • •  771.748 
Electrical distribution system. R. N. Cham-

berlain • • • • • . • . . . . . . . . . . . . . . . . . . • . . . . •  771.710 
Electromagnet, iron clad, D. Perret . . • • • . •  771,323 
Electr08, zincs, or halftones, machine tor 

du,ssing, F. Murphy . . . . . . . . . . . . . . • . . . .  771, 739 
Elevator safety device. t. J. Jordan . . . • . • .  771.475 
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Launches In stock, Send jor CataIO!l"e. 
PALMER BRO!'l., 

Cos Cob. Coon. 
New York Omce, l36 Liberty St. 

�EISS KEROSENE 
1 to 60 H. P. and GAS ENGINE 

burns K EU08ENE cheaper and 
safer than �:\SOl1ne. Autowatic, 
simplt!. reliable, .N 0 electric bat­
terv or llame used. Perf�ct r�a­
tion. Bt>lted or dihctly coupled to 
dyntlmo for electric UghtinK', charge 
!D

n. 
S\Of'Sg1! batteries, pumping aaa 

a POWl': P�tlETZ; 
A��1!TlJ. il1,N'w You. 
)11.�efl:· A �:!!lljii!:��i!'d 
Generator Set. Paria Expllsitlon,1900. 
Gold Medal. Pan ·."merican F....z­

Ch:&rleston, S. C., Exposition. 19()�. 

Eclipse Pocket Ammeter , 
for genelal battery testing. 0 to 20 ampere�, 

Flexible cord attache.t and contact spur in case, which 
hi drawn back Jnto ca�e. when carried In pocket, 
Size of watch and ,'ery l�ht w�i�ht. Can .be nserl in "':7. p08lUcD, P"ticulady rl"i.ned for Au'o. ..... T: 
�Lj,�E��E }:LECTUW !lFG. CO. ��' 

227 Main St., I!prlndield. llalll8, 

ELECTRIC LA"LTNUH MOTOR. - THE 
design In this papAr is for R motor of unnon,,1 .Impliclty 
of OODstrUCtiOD. which can easlly be built by an amateur 
at small cost. It is Intendert for a boat of about :u feet 
over all and � feet 6 Inches beam. drawIDIl 18 Inches. and 
�e�C� � Of

IlY:fr'i:��':i
g :.��l: 'fu�tr!. a stf:e"d�gA,���� 

AMERICAN SUPPLEMENT, No. 1!l0'�. Price 10 cents by 
mall, from this omce, and fr'lm a H newsdealers. 

WE L L DRIL�I.G 
Machines 

Over70 sizes and styles. for drilling either deep or 
Shallow wellsln any kina of soil or rock. MOq}lted 
on wheels or on s1lls. With engines or norse pOWHB. 
Strong. Simple and durable. Any mechaniC C8Il 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, 1'1. Y. 
F'eed water purifier. G. E. Turner , . • • • • • • •  771.339 -.� •••••••••• �.iii ••• ;:::::::::.� •••••••• iiiiiiiiiiiiiiiiiiiiiil.1 Jf'eeders, protective device tor parallel, L. 

Wilson • • • • • • • • • • • • • • • • . . • • . • • . • • • • • • •  771.346 
Felling trees or sawing wood, electric ap-

paratus for. '1'. O. Wilson . . . . • • . • • • • • •  771.518 
Fence construction. wire'; C. F. Black • • • • •  771.605 
�'�IIC" reel. G. W. Whittington • • • • • • • • • • •  771.400 
l.'ewll"r. See Car tendei'. 
�'ender or guard. F. H. Seavey • • • • • • • • • • • •  771.329 
�'iIIng case or the like. extension. E. J. 

Noblett • • . . . . . . . . . . . . . . . . . • . . . • . • . • . • •  771.319 
Fire alarm transmitter, automatic, W. L. 

Denio • • • • • • • • • • • . • • • • . . . . . • • • • • • • • • • •  771.235 
nre escape. O. B. Howe • • • • • . • • . • • • • • . • •  771.251 
�'Ire escape. E. Zibell . . • • . • • . . • • • • . • • . • • • •  771.521 
�'Ire escape,. S. M. Cole • • . . • . . • • • • . . . • • . . .  771.715 
Fire escape. O. F. Davis • • • • • • • • • • • • • • • • • •  771.794 
Fishing cor� A. J. McCord • . • . . • • . . . . . . . • •  771.263 
Flat or sadIron waxing pad. A. L. Drake . •  771.422 
�'Iexlble wrench, H. Loxterkamp . • . • . . . . . •  771.37tl 
Fluid operated motor or meter. W. H. Rey-

nolds . • • • •  • • . • • • • • . • . . • • • • • • . . • . • • . • • .  771.393 
Fruit protector. �'. B. Read • . . • • . • • • . . • • • .  771.267 
Fruit renovator, H., J. W. & B. Hornby • • • •  771,6::Ui 
Furnace. F. U. Cuoper . . . . . . . • . . . . • . . . • • .  771.420 
11�lIrllH.ee blast pipe, boiler, E. J. Gordon • • .  771,304 
Furnaces, water seal valve and valve open-

ing apparatus tor regenerative, F. O. 
Stromborg • . . • • . • . . • • • • • . • . • • • . • . • • . • •  771.681 

Furniture pad. N. , Stock • • . • • • . • • • • . . • . • • •  771.679 
Game apparatus. W. H. E. Wehner • • • • . •  771.514 
Game apparatus. A. J. BhlCk • • • • • . • . . • . • .  711.604 
Garm,'nt clasp. J. P. Wilson . . . • • . . . . . . . . .  771.690 
Garment supporter. J. C. Copeland • .  771.718 771.71!J 
Garment supporter clasp, P. So Bauer . • . • • .  771,409 
Garment hanger, combination, S. W. Bonsall 771,527 
Garment hook, H. B. Nichols • . • • • • . • . • . . .  771.659 
Garter. S. C. Paddock . • • • . • • • . . • . • . . • . • • •  771.442 
Gas and. steam engine, con::bined, Benner & 

Nicodemus • • • • • • • • . • . • • . . . • • . . . . . . • . . .  771.601 
Gas brack .. t support. extension. A. J. Adams 771.219 
Gas burner, L. P. Dexter • . • • . . . . . . . • • • • • •  771,356 
Gas purifier. R. B. Brown • • . . . . • • . • • . • • • • •  771.414 
l'Ias purifying apparatus. P. Plantinga . • • •  771.390 
Ga teo G. F. Seiser . . • . . . . . . . . . . • . • • • . • . • • •  771.079 
Gate operating mechanism. J. J. Gard • • • •  771.622 
Genr. chain driving. S. C. Davidson . . . . . . .  , 771.23::1 
Gear, trlction, E. Ericson • • . . • • • • . . • • • • . . •  771,541 
Gear, variable speed tral1smlsslon. C. Monln. 771'.261 
Gearing. G. Langen • • • • . • • • • • . • • • . . • • • • . •  771.373 
Gearing suspension device, dIfferential, A. 

E. Brlllle • • • • . • • . • • • . • • . • • • • • • • • . • . • •  771.456 
GltlS8 articles, manutacturing hollow, P. T. 

Sievert • . . • • . . • • . • • • • • • • • •• • • • • . • • • • • •  ';"71.581 
(llns8 gathering machine. J. I. Martin . . . .  771.315 
GluRs manutacturing machine, window, A. 

Bournlq',e • • • • • • • • • • • • • • • • • • • • . . • . . • • .  771.763 
Glass mold. M. Myers . • . • • • . • • . • . . . . . . . . • .  771.483 
Gold trom auriterous sand, etc., apparatus 

for e:.tractlng. R. Blake . • . • . . . . . • . . • .  771.454 
Governor. sp,ed. L. F. Burger • • • • . • • . • • • • .  771.459 
Grain binder knotter mechanism. H. J. Case 771.532 
Grain binder tenHlon device. F. P. Burkhardt 771.229 
Grain drill. W. D. Myers • • • •  : • • • • • • • • • • • • •  771.485 
Guln elevator. J. I. Fnlton • • . • • . • • • • • • • • •  771.470 
G�aln separator. B. Jakob • • . • • . • • . . • . • . . . .  771.368 
Graves, means tor covering and decorating, 

Temblett & McCoy • • • • • • • • • • • • • • • • • • • •  771.509 
Hammer. pnenmatlc. Ketchen &; Adams • • • •  771.554 
Harne.s pad, C. W. Miller • • • • • • • • . • • • . • •  771.655 
Harrow. H. J. Case • • • • . • • • • • . • • . • • . • • • • •  771.531 
Harrow riding and operating attachment. J. 

W. Dobberpuhl, Jr. . . . . . . . . . . . . . . . . . . .  771,466 
Harvester attachment, com or Boger cane, 

J. Dancigar . . . . . . . . . . . . . . . . . . . . . . . . . .  771,BM 
Harvesting, , machine grain UftIDg attach-

. ment, .M . .  Kane • • • • • • • • • • • • • • • • • • • • • • • •  771,552 
Bat pin. satety. J. J. Duket . . . . . . . . .... . . . 111,3511 

Just what is 
for Factories, 
and Lumber Yards, 

ONE HOIISE 
DN A 

tSTEEL HIGHWAY TRACK 
tCAN PULL AS HEAVY A LOAD 

AS 
rrw£LVE HORSES ON A GOon 

GRAVEL ROAD 
OR 

SIX HORSES ON A GOOD 
,MACADAM .ROAD 

Breweries, Plantations, etc., 
to facilitate handli,pg Prod­
ucts at minimum expense. 
Get prices and particulars. 
for Booklet "A." 

&lAJ&I HIGHWAY TRACK CONSTRUCTION 

OCTOBER 1 5, 1904. 

Hats, device for attaching feathers to, A. 
�'. Apthrop . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 771.003 

Hay pre.... J. E. Sanders • • • • • • • • • • • • • • • • •  771.576 
lIay tedd"r. J. , W. Clark • • • • . • • • • • • • • • • • • .  771.418 
Heating, apparatus, L. U. Horn • • • • • • • • • • •  771.308 
HeatIng apparatus. Mannen & Esterly • • • •  771.431 
Heating apparatus. J. J. H. Souheur • • • • • •  771,583 
Heating u}JpurHtw�, electric, W. ::;. Horry. 

771.24tl. 
lIeating devlc.'. �'. C. Klotz • • . • • • • • • . • . • • •  

Heating system. A. G. Paul • • • • • • • • • • • • . .  

Heuting �ystcw, adjustable low pressure, 

77.1 ,�50 
771.429 
771.745 

K II. Uold • • . • . • . . . • • • • • . • • • • . . • . . . • .  771.628 
Heutillg Kystem amI valve tor use therein, 

A. U. Paul • . . . . . . . . . . • • • • • • • • • • • . • • .  771.744 
Hcel trimming muchlne. Z. Beaudry . • . • . •  771.52;) 
Hide working machinery cylinder. J. W. 

Deckert . • . . • . . • . •  . -.  • . • . • • • . • . • . • . . • . . •  

lUnge, sel)urable, S. F .  Meek . . . . . . . . . . . . •  

lloi�t, po,,,er, ri? Barrow . . . . . . . . . . . .  :. . . . .  . 

HOh!.tillg apparatus, electrical, E. B. Clark, 

771.614 
771.651 
771.761 

2d . • . • . . . • • . • • . . • • . . . . . • . • • . . . . . . • . • . .  771.351 
Hoisting device opel'Hting mechanism, G. 

E. 'lurner . . . . . . . . . . . . . . . . . . . . . . • • . . . . 771,338 
Holstlng machine. W. S. Bennett • • • • • • • • • •  771.602 
Hook. See Garment hook. 
Hose coupling. J. �'. McElroy • • • • • • • • • • • • •  771.439 
Hose nozzle, Ii'. J. Christman • • . . • • • • • • • . • •  771,350 
Hub dust or mud cap, vehicle, G. A. ¥c-

Keel • • • • • • . . • • . • • • • • • • • • • • • • • • • • • • • • •  771.740 
HumldUler. A. Clarkson • • . . • • . • • • • • • • • • • • •  771.460 
Ice Implpment. J. H. Conover • • • • • • • • • • • • • •  771.419 
Incubator, J. Burger • • • • • • • • • • • • • • • • • • • • • • 771,707 
Induction coli. J. Splltdorf • • • . • • • • • • • . • • • •  771.332 
Injector burner. A. C. Cunnlngham.771.464. 771.465 
Insect destroyer and fumigator. Helrner & 

Kldd • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • •  771.366 
Insulator. third rail. C. C. Chesney • • • • . • •  771.297 
InSUlator. third rail. S. B. Stewar?, Jr. • • .  771.334 
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Iron treating apparatus. J. W. Arnold • • • • •  771.220 
Jonrnal bearing, A. C. Stiles • • • • • • • • • • • • • •  771.506 
Journal box. H. Bensch . • . • • • • • • • • • • • • • • •  771.453 
Jonrnal box. J. S. Patten • • • • • • • • • • • • • • • • •  771.661 
Journal box d".t guard. J. S. Patten • • • • • •  771.74:1 
Journal box luurlcatlng device, G. W. Pero. 771.444 
Journal lubricator. G. T. Brennan . . . . . . . . .  771.411 
Kiln. D. H. GIbson • • . .  : . . . . . . . . . . . . . . . . . . 771.623 
King bolt, H. E. Martin . • • • • • • • • • • • • • • • • •  771.371J 
Knockdown bOl:o F. C. Eddelman . . . . . . . . . .  771,301 
Labl
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A. Hirth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771.635 
Ladder. shel!. J. Shnmaker . . . . . . . . . . . . . . . .  771.67::1 
Ladder, step. J. A. C1ongh • • • • • • • • • • • • • • • •  771.352 
Lamp burner. petroleum Incandescent, O. 

Gronbladh . . • • • • • • • • . • • • . • • . • • • • • • . . . . 771,425 
Lamp, regenerative gas, W. S. McLewee. .  771,387 
Lamp socket • .  D. A. Schutt • • • • • • • • • • • • • • •  771.791 
Lamp socket. electric. E. R. Gill • • • • • • • • • •  771.240 
Lam
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Land roller. W. P. McCobb • • • • • • • • • • • • • • •  771.437 
Latch. J. R. Fletcher • • • • • • • • • • • • • • • • • • • •  771.542 
Lathe. J. Hartness • • . . . . • • • • • • • • . • • • • • • • •  771.243 
Lathe back rest. jeweler·s. W. N. Man-

ning . • • • • •  . . . • . . . . • • • • • • • • • • • • • • • • • •.• • 771.736 
Lathe, turret, J. Hurtness . . . . . . . . . . • • • • • •  771,242 
Leak cloSing clamp. F. A. Nusbaum . • . . • .  771.388 
Leather graining machine. C. H. Keefe . • •  771.252 
Leveler. field. R. M. Shannon . . . . . . . . . . . . . .  771.580 
Limbs. etc.. joint for artifiCial. G. Rein-

hardt • . . . . . • • . • . • . . • • • . . . • . . . . . • • . . . . •  771.268 
Liquid at 8 desired temperature, means tor 

obtaining. M. Treves . . . . . . . . . . . . . . . . • •  771.512 
Liquid fuel burner. P. Davies. et a!. • • • • .  771.769 
Liquid lev�1 Indicator. C. A. 1'rlpp • • . • • • • •  771.447 
Lock. W. A. Grant . . • . . . . . . • • . . . . . . • • • • • •  771.305 
Lock. J. W. Stepbens . . . . . . • . . . . • • . . • • • • • •  771.584 
Locomotive ten del'. C. Vanderbilt • • • • • • • • •  771.590 
Loom harll(,s�, P. A. Wu.gner . . . • • . • • • • • • • •  771,342 
Lubrlcatol'. E. Clark . • • • • • . . • . • • • • • • • • • • • •  771.711 
Magnet core, fielll. Meston & Finch • • . • • • •  771.260 
Mall hag delivering apparatus. E. N. Traln-

ham. . . . . . . . . • • . . • • . • . • • • • • • • • • • • • • • • •  771,687 
Mangle. J. Zallkowskl . . . . . . . . . • . • • . • • . • • •  771.291 
Match machine. W. F. Hutchinson . • . . • . . •  771.310 
Measuring, bagging, and registering maChine, 

grain, R. Davies . . • • • . . . . . • • . . . . • • . . • •  771.770 
Mechanical movement. 1\1. Myers . . . . . • • • . .  771.484 
Mechanical movement. F. W. Blanchard . • .  771.699 
Mets Is. obtaining. Von Kugelgen & Danneel 771.646 , 
Metals or alloys, decarburlzillg, Von Kugel� 

gen & Seward • . • • . . . . . . . . • . . . . • • . . • • •  771.645 
Milk lind cream separator, W. S. Schaelrer. 771.503 
Milk, concentrating and remaking, C. H. & 

P. T. Campbell . . . . . . . . . . . • • • • • . • • . • • •  771.609 
Milling machine vertical spindle attachment, 

C. A. Rogers . • • . . • . . . • • • • • • • • • • • • • • • •  771.499 
Mining fine material. hydraulic fiume tor, 

G. W. Wilderman • • • • • • • • • • • • • • • • • • • •  771.792 
Miter box. J. W. Schatz • • • • . • • • • • • • • • • • • •  771,668 
Moistener. postage stamp or envelop. C. W. 

& I. P. Kimball . . • •  � . • • • . • • • • • • • • • • • •  771.735 
Molding appliance. E. E. Swink • • • • • • • . • •  771.508 
Molding receptacle. A. E. Doscher • • . • • . • • .  771.300 
Motion. dobby head. R. Crompton • • • • . • • • •  771.462 
Motor. W. Blackburn . . . . . . . . . . . . . . . . . . . .  771.526 
Motor. W. P. Clilrord • • • • • • • • • • • • • • • • • • . • •  771.ll34 
Motor or engine regulating device. F. Rei-

chenbach • • • • • • • . • • • • • . • . • • • • • • • • • • • • •  771.497 
Mowing machine. W. F. Wellman • • • • • • • • •  771.516 
Net. dip. J. A. Ellsworth • • • • • • • • • • • •  : • • • •  771.362 
Nut. lock. L. H. Johnson • • • • • • • • • • • • • • • • •  771.733 
Oller for shatt bearings, W. M. Colrman • • •  771.231 
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Packing. rod. A. W. Krieger . . . . . . . . . . . . . .  171.430 
Pad. See Furniture pad. 
Paint composition. W. A. Hall . . . . . . . . . . . .  171.241 
Painting or varnishing machine. alat, Ohl &; 

Meyer • . . . . . . • . . • • . . . • . • . . . • • .• • • •. . . .  771.660 
Paper. �tc.. apparatus for folding. piling. 

and cutting. J. H. Spoerl . • . • • • . • • • • . • •  771.504 
Paper board receptacles, mold tor making. 

Gasson & Douglass • • • • • • • • • • • • • • • • • • •  771.30:1 
Paper cutting machine. D. T. Wadhams • • .  : 771.HS 
�:g:� �'i1��e� �:n;c�. �is��/·������. : : : : : : : ng�j 
Paper making machine sieve cylinder, L. 

Zeyen • • • • • • • . • • • • . . • • . • • • • • • • • • • • • • • •  771.29!l 
Pen. fountain. A. Ebersteln • • . • • • • • • • • • • •  771.360 
Perambnlator. A. E. McGill . . . . . • • • • • • • • •  771.386 
��::: ::::::i�;::::N�::: t: f.. L���� 7·ii.ai4; '7+r�7�� 
Phonogram or sound record, C. N. Wurth . .  771,7liS 
Phonograph reproducer. J. J. Neumann . • . •  771.564 
Phonographs or similar machines, hom tor, 

P. C. Nielsen • • . • . . • . . • . . • . • • • • • . • • . . •  771.441 
PhotographiC plate treating apparatus. G. 

H. Dorr • . • • • • • • . • • • • . . . . • • . . • • . • • • • • .  771 .:mfl 
Piling. sheet. W. C. Harder . . . . . . . . . . . . . •  771.426 
Pipe couplln�. train. T. M. D. Earheart . •  771.540 
Pipe expanding and fianglng tool. L. D. 

Lovekin • • • . • . . • • • . . . . • • • • • • . • . • • . • • . . •  771.558 
Pipe joint. L. Sussman . . .  . . . . . . . . . . . . . •  771.6S'� 
Plane, molding or beading, C. C. Crossley . •  771.463 
Planing machine teed roll. H. B. Ross . . . •  771.501 
Planing machine locking device. H. B. Ross. 771.500 
Planter. W. T. Arnold • • . • • • • • • • • • • • • • • • • •  771.524 
Planter. corn. L. P. Graham . . • . • • • • • • • • • •  771.778 
Planter. potato. C. Jenkins • • . • • • • • • • . • • • •  771.369 
Plate charging mechanism. P. C. Patterson 771.493 
Platen. copying. C. J. Bellamy • • . . • . . • • • •  771.224 
Plow and harrow. combined. J. H. Keller . •  771.253 
Plow. wheeled. C. H. Melvin . • • • • • • • • . . • •  771.316 
Pneumatic power system. W. F. Moughler. 771.789 
Pneumatic power wheel. A. C. Bates . . • • . •  771.599 
Post core. plastic, J. F. Martin • • • • • . • • • . •  771.4:12 
Post mold, cement. J. F. Martin . • • • • . • .  771.4;13 
Postal card. souvenir. C. W. Van Wagner • •  771.591 
Potato digger. J, S. Robbins . . . . . . . . . . • . • •  771.800 
Powder flask, toilet. J. G. S. Dey . • . . . • • . . 771.6115 
Power regulating mechanism. F. H. Chap-

man . . . • . • . . • • • • • . • . . . . . . . • • . • • • • • • • • •  ,771.610 
Prlnter's lockup. Drew & Stephens . • . . . . • .  771.723 
Printing press. multlcolor. F. E. Kempt • • •  771.644 
Pulleys. making. A. Beran • • . . . • • • • • • • • • .  771.696 
Pulp or cellulose. means for refining wood. 

A. Wahlstrom . . . . . . . • • • • • • • • • • • • • • • . •  771.403 
Pomp cap. L. M. Rich . . • • • . • • • • • • • • • • • • • •  7T1.666 
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Punching machine. H. RaInes • • • • • • • • • • • . .  771.391 
Punching machine shatt clutch. G. F. Leigh-

ton • . • • • . . • • . • . . • • . . • • . . • • • • • • • • • • • • . •  771.375 
Push buttons thermostatic 'IInger piece tor, 

W. E. Harmon . . . . . . . . . . . . . . . . . . . . . . .  771.547 
Rail. r;. J. Wagner • • • • • • • • • • • • • • • • • • • • • • •  771.287 
Rail fastener, J. A Boughton • • • • . • • • • • • •  111.702 
RaIl joint, L. J, Wagner . . . . . . . . . . . . . . . . .  171,288 
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Don't 
Drive a Tack 

With a Sledge 
Don't wrUe with the wrong pencil 
It's 80 easy to know the right pencil. 

DIXON'S PENCIL GUIDE 
Indexed by vooatlOD8, indicates a pen­
cil for every work-yours 18 men tioned. 
Get & copy and you can't "go wrong. 
Free, if you'll ask for it. 

For GaB Enclneli. Laun<"het:, 
AutolRoblle(ll, etc. No more belt, battery aud cOtnmut.a.tol 

troubles. Dirt and watt>rproof. Etulily 
:;!:d�1e�dc;!:8

f�1l l:a�tku��� on our storage batteries, spark 
;l!� a��i:fi Jd�dsic;(�ft��� 
apparat.U8. 
The 9YW:��� �g����!n�J��. Co. 

Learn to STUFF BIRDS and ANlMALS 
Wrl It'ach taxidermy with �oUlplete success By 
Moll. The most f�cillatinj.! of arts. E..'tsily 
and quickly lparned by MK!Io". WOMKN and Bon�. 
Indispensable to the sportsman and naturalist. 
Home Hnd office may be bpH.utifully adorneli. 
Turn your spare time into cash in the highly 
profitable profeAAion of tu:icttlrmy. Thou�and'! 
of successful studeuts. Highest refertlnces, 

me-thads, rea.son:.ble tuitIon. New illustrated 
now rt:ady. IT'S FREE. Ask to-day. 

W. Sehool of TaxlderlllY. Inc. 
Suite COUl. Nat. Bank, Omaha, Neb. 

We mount specimens Right at Right price� 

Everything for the Automobile 
Auto F u r  Coats, - - $20.00 up 

Auto Rubber Coats, - - 6.00 up 

Auto Cravenette Clothing. 
Yankee Spark rlugs, 2.00 

I Yankee Electrical Cut-Out 
Switches, - 1.50 

Big Free Catalog 
�. J. WILLIS CO .. 2 Park Pface. __ N��-" 

fORO:S W[ATI �[R STRIP 
YOU S EE 
A GLA�CE 

that Ford's Weatber Strip is different 
from all others. Its peculiar co"stmction 
renders it absolutely air-tight. It is made 

entirely of Southern pine, treated with oil, 
and will neither wear out nor mst out. It is 
inexpensive and easily applied to all doors 
and windows. Will not warp, shrink or bind. 
Send for FREE sample and prices. 

A g e n t s Wa n t e d  E v e r y w h e r e  

CHARLES J. FORD 
No. !l2li Senior Bnildinll', Holyoke, Mass. 

Instru(tive Scientific papers 1 
ON TIMELY TOPICS 

Price 1 0  Cents each by mail 

ARTIFICIAL STONE. By 1,. P. Ford. A 
paper of immense practical value to the 
architert and builder. SCIENTIFIC AMERI­
CAN SUPPLEMENT 1500. 

THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT­
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN­
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instmctive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
MENT No. 1493. 

HOME MADE' DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 720 and 7 9 3 de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 7 5 9. 761. 767. 641. 

THE MAKING OF A DRY BATTERY. 
SCIENTIFIC AMERICAN SUPPLEMENTS IOOli 
1387. 1383. Invaluable for experimenta 
students. 

ELECTRICAL FURNACES are fully de­
scribed in SCIENTI>'IC AMERICAN SUPPLE' 
MENTS 1182. 1107. 1374. 1375. 1419. 
1420. 1421. 1077. 

MODERN METHODS OF S T EE L  
CASTING. By Joseph Horner. A highly 
instmctive paper, fully illustrated. SCIEN. 
TIFIC AMERICAN SUPPLEMENTS 1503 and 
1504. 

Price 1 0  Cents each, by mail 

Order through your newsdealer or from 
MlJNN Q/t COMPANY 

561 Broadwa.v New York 

Scientific American 273 
Rail joint, F. G. Conr.nd • . • . • . . . . . . . • • • • • .  771,716 

��n l�l��:, t ;>J. 1�)I��'��� ' : : : : : : : : : : : : : : :  m:��� 
HHil�, lllt'tlllS fol' (,OIllH't'tillg". A. AmllN·t . •  771,692 
Railway cone.cst Bufety cuupling for elec� 

tricul wires CoIUll'ctiug, 'l'homu8 & 
V.'wls . • . • . • . . . . . . . . . . . . . . . . . . . . . . . . . .  771,510 

R.lilway, electric, A. Clllll"chwurd • . • • • • . • .  771,uaa 
ItailwllY rail gllges, udjustillg Ulttl hold-

111g, V. R. VOYllOW • . . • . .  - . . . . . . . . . . . . . .  771,40j 
R.lilway Sij:(lHll S.vstt'lli, E. UellRuu . • • • • • •  771,�70 
Hallway swltcb, E. �'. Davis . . . . . . . . . . . . . .  771 ,2:H 
It<lilwll.'" system, electric, W. G. Lowrie . . . 771 , 785 
Ra7.0l" stropping device, .T. W. Bouchard . .  771, 41;;' 
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and Jaeger underwear is  a 
noted maker and saver of health. 
It is therefore the most profitable 
investment for your money, for 
what profits any gain if hea�th be 
lost ? 

Rock drilling 1II11l'hhll', C. Glllleron . . . . . .  771,62(; Tbe only device that will remove an fuel-eating scale 
Rod. See COllnecting rud. from tbe lubes of n. water tube or return tubular boiler 

���:�� ���:::�: �iOg�.i.IlJ
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. : : : : : : :  m;��� I. '1 be Dean Boiler Tnbe Cleaner. 

Rotary englnl', fl. U. W"lsh . . . . . . . . . . . . . .  771,593 
Safe or vault, W. Brinton . . . . . . . . . . . . . . .  771,704 
Sasb balance. W. Schu('1I . . . . . . . . . . . . . . . . .  771.276 
Sash tastenelO, <1pck (,1" otbt'l". 1<\ W. Cbatree. 771, fil)S 
Saw, grooving, 'V. S. VUIl Amuel'g • . . • • . . .  77] ,401 
Scraper, road, J. W. Bisbop . . . . . . . . . . . . . .  771,6.9H 

RECOliliENDEn BY LEADING 
PIIY8ICIA:-i S EVERYWIIERE. 

Screen, L. Lacllllle . . . . . . . . . . . . . . . . . . . . . . . 771.647 Write for " Economy In the Boiler Room." It Is of Bookrets ana Samp'" Free. 
Screw or bolt, J. Tbomsun . . . . . . . . . . . . . . . .  771 . 3:16 interest to the man who pays the bills. Seal lock, L. A. Foote . . . . . . . . . . . . . . . . . . . 771 . ()j !J  Dr" JAEGER'S s. W. S. CO:S OWN STORES : 
Seaweed, treating, D. M. B.lcb . . . . . . . . . . . .  771,760 
Separating Ilud purifying grauL'!ated ma-

terials, machine tor, RO"'lnnd & Long-
more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,273 

Sewing machine, carpet, C. A. Connan . . . . .  771,79;1 
Sewing macblne, filled BIlck, lH. C. Ellison . 771,618 
Sewing macblne, sboe, W. E. Lombard . . . 771,784 
Sewing macblne tbread cutter, C. D. Mat· 

tbews, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,653 
Sewing machine thread holder and cutter, 

C. D. Mattbews . . . . . . . . . . . . . . . . . . . . . .  . 
Sbaft locking devlc�, J. H. Palmer . . . . . .  . 
Sharpener, drill, F. Markwick . . . . . . . . . . . .  . 
Sharpener, lawn mower, F. B. Johnson . . .  . 
Shear gage, T. Steventon . . . . . . . . . . . . . . .  . 
Sbeet separating mechanism, J. E. Smytb. 
Sblngle sawing macblne, J. W. Kephart . .  
Sblrt waist and si-Irt bolder, comlilnation, 

771,434 
771,490 
771,737 
771,732 
771,678 
771,283 
771,734 

S. Borman . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,701 
Show windows or the like, fastening de-

vice for, E. �'. Cotlin . . . . . . . . . . . . . . . . .  771,535 
Showers, shampoo sprinklers, etc., holdfast 

for portable, E. F. Gregg . . . . . . . . . . .  771,306 
Signaling .ystem, safety, Platte & Jones . . 771,496 
Sipbon; tank, W. C. Rice . . . . . . . . . . . . . . . . .  771,790 
SkullIng macblne, F. McCartby . . . . . . • . . . . .  771,487 
Slack adjuster, F. G. Koebler . . . . . . . . . . . .  771,312 
Smoke cOllsumer and spark arrester, G. 

Willett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,406 
Snow scraper, G. A. Blrcb . . . . . . . . . . . . . . . . 771,603 
Soundings and indicating tbe deptbs there-

for, apparatus for taking, Howard & 
Marescaux . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,639 

Speaking tube, C. G. Jardine . . . . . . . . . . . . . . 771,642 
Spinning and tWisting macblne, Damon & 

Tblel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,720 
Spinning or tWisting, F. W. Sawyer . . . . . . .  771,391 
Spinning or tWisting apparatus, �'. W. 

Sa wyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 771,396 
Sponge cuP. Harding & Heal . . . . . . . . . . . . . 771,546 
Spring making macblne. R. S. Hill . . . . . .  771,549 
Spring wbeel, E. N. Sheldon . . . . . . . . . . . . . . 771,6TJ 
Square, O. Recbenberg . . . . . . . . . . . . . . . . . . . .  771 ,392 
Square, adjustable stair, H. H. Bellville . . 771,225 
Stacker, L. A. Lamborn . . . . . . . . . . . . . . . . . .  771,648 
Stacker, hay, O. & L. Nelson . . . . . . . . .  , . .  771,tm� 
Stacker, btraw, Huber & Ulrlcb . . . . . . . . . . . . 771,641 
Stage pocket, B. Beerwalcl . . . . . . . . . . . . . . .  771,410 
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Steam controlling device, A. E. Burrows . . 771,417 
Steam expansion engine, W. H. Hughes . .  771,551 
Steam trap, V. Scbwanlnger . . . . . . . . . . . . . . 771,398 
Steam trap, R. D. Tackaherry . . . . . . . . . . .  771,686 
Steering · gear, P. C. Dolliver . . . . . . . . . . . . .  771,537 
Step, M. V. B. Etbrldge . . . . . . . . . . . . . . . . . .  771,772 
Stone, artificial, J. 1\0 •• Lewis . . . . . . . . . . . . . 771, nu 
Stone dressing device, F. A. Schluns . . . . .  771,27r. 
Stone, manufacturing hollow blocks of arti-

ficial, J. O. Nye . . . . . . . . . . . . . . . . . . . . . 771,5r.G 
Stopper, A. tie Clairmont . . . . . . . . . . . . . . . .  771,298 
Stopper making machine, seamless, E. E. 

Demely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stopper puller, E. M. Wilcox • . . . . . . . . . . . .  
Stove, g.... lL G. Pape . . . . . . . . . . . . . . . . . . .  . 
Stovps, w:lrming oven for gas or vapor, L. 

771,421 
771,345 
771,321 

A. Burnbam . . . . . . . . . . . . . . . . . . . . . . . . .  771,230 
Stov{lpipt' holder, C. S., Jr., & R. K. 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771 ,446 
Stov"plpe ventilating attacbment, C. H. & 

B. A. Stocking . • . . . . . . . . . . . . . . • . . . . . .  771, 680  
Stovepipe ventilator, H .  Condren . • • . . . . . . . .  771,536 
Street scavenging ,mach;ne, A. F. Meyer . . .  771,787 
Superbeater, F. D. Potter . . . . . . . . . . . . . . .  771,324 
Superbeater, C. Hagans . . • . . . . . . . . . . . . . . .  771,630 
Suspenders, H. G. Macwilliam . . . . . . . . . . .  771,799 
Swaging mill, L. D. Davis . . . . . . . . . . . . . . . 771,611 
Tag mak!ng mlLblne, J. Robbins . . . . . . . .  771,747 
Telegrapb call system, Snead & Ballard . . .  771,676 
Telepbone, K. Weman . . . . • • . • . • • . . . . . . . . .  771,343 
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Tenoning macblne, S. F. Wise . . • • . . . . . . . . .  771 ,756 
Testing device, torque, A. L. Ellis . . . . . . . .  771,302 
Tbreadlng mecbanlsm, H. E. Boyd . . . . . . .  771,528 
Tie. See Bale tie. . 
Time recorder, E. Peterson, et aI. • . . . . . . .  771,494 
'rlre fastening device, pneumati.c, T. Sloper. 771,674 
Tire protector, pneumatic, J. F. Burnam . . . 771,290 
Tire, reSilient, Richardson & Price . . . . . .  771,272 
Tire, veblcle, W. R. Howe . . . . . . . . . . . . . . .  771,640 
Tobacco plug cu�ter, lL Smith . . . . . . . . . . . .  771,281 
Tobacco, treating, J. L. Daniels; Jr . . . . . . . 771,355 
Tool, C. N. Schooley . . . . . . . . . . . . . . . . . . • . .  771, 32R 
Torpedo placer, E. N. Andrews . . . . . . . . . . . 771,:148 
Toy, E. Lane . .  . . . • . . . . . . . . . . . . . . . . . . . . .  771,640 
Toy pistol, E. A. Sangulnet . . . . . • . . . . . . . . .  771,751 
Toy, whirling, S. Bristow . . . . . . . . . . . . . . . . . . 771,705 
Tracks, llWRns for applying sand to, Doyle 

& Tic" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,539 
Transformer, multlphase. J. J. Frank . . . . . .  771,238 
Trig(lnomt)trichl meter, H. C. Percy . . . . . . . . 771,663 
Trolley catcber, W. M. McArtbur . . . . . . . . . . 771,56:{ 
Trolley barp. J. Hensley . . • . . . . . . . . . . . . . . .  771,472 

Trolley whep!. J. N. Drake . . . . . . . . . . . . . . . . 771,42:1 
Trolleys, lighting electric, W. Burling . . . . .  771,295 
Tube cutting macblne, F. R. StBlrord . . . . . .  771,752 
Tube or flne clptme;.'s while moving through 

the tubes or tlues, device for turning, C. 
S. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,613 

Turbine, G. Zabll<janz . . . . . . . . . . . . . . . . . . . 771,450 
Turbine !"unninj: wheel, C. A. Backstrom . .  771,759 
'rurf trimmer, J. Card . . . . •  '. ' . . . . . . . . . . . . .  771,530 
'furpentine collecting device, Smltb & Rob· 

Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,320 
Typewriter adjusting or l�veling devIce, 

G. S. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  771,596 
Typewriter carriage and bearing therefor, E. 

G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771,783 
Typewriting macblne, Fox & Barrett . . . . . . 771, 620  
Typewriting macblne, E .  G .  Latta . .  771, 781, 771,782 
Universal joint, E. W. Bullard . . . . . . . . . . .  771,457 
Universal joint or coupling for shafting, 

etc., E. G. Holrmann . . . . .  , . . • • . . . • • . • .  771,6.37 
Urn, automatic water, F. O. Soderstrom . .  771,399 
Vacuum tube, Boebm & Wappler . . . . . . . . . .  771,700 
Valve, A. H. Sobmldt . . . . . . . . . . . . . . . . . . . 771,327 
Valve, blow·olr, F. McCartby . . . • • . . . . • . . . .  771.486 
Valve movement, steam engine, W. C. 

Brown . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  771,415 
Valve, tank, E. K. Ascher . . . . . . . . . . . . . . . .  771,221 
Varnished surfaces or the like, machine tor 

finlsblng, D. Goldsmltb . . . . . . . . . . . . . . . .  771,544 
Vehicle draft appliance, E. L. Minnig . . . . . .  771,482 
V{lhif'le shatt, H. H. Uckotter, reissue . . . .  12,271 
Vehicles, circuit controller for electrically 

propelled. B. Aikman . . . . . . . . . . . . . . . . . .  771,523 
Vending macblne, cigllr, M. E. Patton . . . . . .  771,265 
Vending macblne, coin operated, C. Bige-

low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 771,294 
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Ventilator, C. A. Withers . . . . . . . . . . . . . . . . 771,449 
Veterinary tooth lIle, C. J. Kille . . . . . . . . . . 771,311 
Wagon, dumping, S. C. Lancaster . •  771,255, 771,256 
Wagon, fish transport, H. Fritsche . . . . . . . . 771,469 
Wagon standard, R E. Martin . . . . . . . . . . . 771,380 
Washing machine, J. H. BartoD . . . . . . . . . .  771,223 
Wasblng machine, J. E. Rub;V . . . . . . . . . . . .  771,750 
Watch repairer'. gage, F. H. Gillette . . . . 771.624 

TH E WM. B. PIERCE CO. 
319 Washinll'ton Street, Bnftalo, N. Y. 

THE NEW "Common Sense" Clip (fjJ If It wasn't tbe best Clip In the mar­
ket we wOllldn't advertise It. We 
a.. want you to try It. Send !jve two­
;J. cent stamps (ten cents) and we will 

1IIlII<1 you a sample box of 100 by mail 
postpaid. 
The Book·Keeper Pc bllshlng Co., Ltd. 

Hie. a Box Uept. C, Detroit. Mich. 

............................ : PAPER : : •.• • u .u.�. aAUaE : 
• �,;!i!l: i :l::::O MICROMETER · •• ... �, ' .. iU 1�.= Measures thickness of paper, •• ' .. ..:,___. •• :0. naw cardboardbsheet rubber. et<'. by • �.-....... thotlsandt s. Ca�acity 11·:!2 In. • 
• Cat. No. I1B of .14 ine'fool1j free. • • 80.7':i The L.S.St.arrcttCo., Athol, M8.'l8 • 
............................ 

THE FINSEN LlOHT 
TREATMENT 

FOR SKIN D ISEASES AND CANCER 
OUR lIO·p&lte Illustrated bool< 

desc<lblnl( tbe treatment that 
Is Indorsed and endowed by rulers 
of fuur nation!! tells how cancer 
and all skin dlseas"" are cured 
without surl(ical operation. medi­
cine or pain. 

It shows t he large FDISE" 
Lamps and gives photos of cured 
vatients. 

Write to·day. De"crlbe your 
ca�e and get book and our ad ... PROF. NIELS R. F1NSEN 
vice Cree. 

The Finsen Light Institute of America 
Suite D. 78 StBt.e Street, Chicago. 

A Handy Book 
To Ha.ve 

Patents, Trade Marks, 
C O PY R I G H TS, etc.. 

MUNN � CO Solicitors 
Address � ., of Patents 

Office of the SCIENTIFIC AMERICAN 
861 BPV::h"6'm!."'il1i5YP:i., W ... hlqton, D. Cl. Hand·book Sent' Free on ApplICation. 

No. !% You nay Pick a Wrestler 
By His Walk 

A Drill by Unity of Its Parts 

A special vise Is furnished with thl, 
Bench Drill. Tbe jaws open two 

inches and operate On a rlght­
\aa band and a left-band ' crev . " List price f}O. Wlitefor discounl. 

GOODELL·PRATT COMPANY, Greenfield, Mass. 

OUT 

New York : . 306 Fifth Ave. 
, 157 Broadway 

Brooklyn : 504 Fulton SI. 
Boston : 230-232 Boylston St. 

Phila. : 1510 Chestnut St. 
Chicago : 82 State St. 

(-J)� '" Squabs Pay R::! 
� I Easler, need attention oniy part 01 

time, brlnl big price.. Hal!!ed In one 
-1. ?a�:,:s, w�

t
�':,'i�v

e
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l
W� 

BOOK),ln' and learn this immensely 
'1'ich hom.< ind'Ust11/. 

PL YMOUTH ROCK SQu A.B Co., 289 Atlantic A ,·e., Boston, M888. 

ELECTRIC SEWING MACHINE MO· 
tur .-The tnstructlr'ns and numerous 111ustratioDs of de... 
tails contained In tb Is article will enable any mechanic 
of aver8l!e ahllIty to build an efIIclent motor that will 
operate a sewing machine. 'l�e cost of materials for 
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cents by man� from this otlice and from all ntlwsdealers. 

ORIGINAL BARNES 

P
�:��ve Upright Drills 

10 t o  3o.;mcb Swlnll' 

Send for Drill Catalogue. 

W. F. & IND. BARNES CO. 
(EstabliBhed 11m) 

1999 Ruby St� Rockford, lIl. 

MAKE YOUR OWN aAS ENalNE 
�:::'tf� 'i:w!�glnc�i:teld=t o��ti!; fo��tnua:::� 
chine and put together, all llece&8&ly materlal� dete.2 Llue pnnts. etc •• • 16.50, either horizontal or vertical type. Send for lllustrated booklet No. 9 
PARSELL & W EED, 129-181 W. 8lAt St., New York 

Will pulverize all kinds of millinll 
ore. It Is economical In the Dse of 
power i wilJ reduce to forty mesh 
10 to lJj tons per day ; operated by 
steam or compressed air. can be 
inst .... led at swall cost. Is equally 
efficient for large or .mall plant, 

Prospects can quickly be made 
paylnll llropertles by the use of 
The Ideal Stamp and .ultable 
concentratill!{ table. 
THE IDEAL COMPANY 
89 State St •• Boston. Mass. 

The Hendrie &: Botthoff 
M.ta. and Supply Co" 
Denver, Col., General Aji{ents 

Do You Want Rooa InfoImation Cneap ? 
Write to us and we will refer you to a SCIENTIFIC AMERI­

CAN SUPPLEMENT that will give you the very data you need. 
SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 

men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICAN SUPPLEMENT costs only 10 cts. 

But the infonnation it contains may save you hundreds of dollars. 
Write for a catalogue of SUPPLEMENT articles. It costs 

nothing. 
Act on this suggestion I 

M U N N  &. CO M PA N Y  
36 1 Broadway, New York 



Leading Books on Metals and Alloys 
BLINN.-Pructlcal Workshop Companion for Tin, 

Sheet-Iron and Copperolate Workers. 170 illnstra­
tions, 12.50. 

BRANN'I'.-The Metal Worker's Handy Book of Re­
ceipts and Processes. 63 UJustrations, 650 pages, 
$2.50. 

BRA NNT. -The Metallic Alloys. Wltb au Appendix 
on tbe Colorlnl< of Alloys and the Recovery of 
Waste Metals. 34 eugravmg�, 554 pages, $4 •• �. 

KI��e;!�; ��
u
�o��ict��

n
�it

e
pol��llB\�U�����f���� 

L A  ¥.��"Et&�complete Treatise on the Electro-Depo­
sition of Metals. 160 engravin1o!s. 590 pages, ".00. 

LARKIN. -Practical Brass and Iron :B�ounder's Guide. 
Bras. Foundinj{, Moulding, Tbe Metals and Their 

RlC1PA'fi'iJ839� Pffu��'I���� Its History, Occurrence, 
Properties, Met 11lurgy and ApplicatIOns, including 
its Alloys. 4� engravlnl<s, 702 pages, $6.00. 

p!::c�na
:�i'c�sbt�':::t;

e
:;L���r:�!ltt;e:vg�lf.08taae, at the 

r=r An elaborate circular of each (If the above bnoks will 
be sent to any one in any part of the world who wiU apply. 

HEN RY CAREY BAIRD & CO. 
[NDl!STRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

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

I are lilucct!Msful and g-aming better 
posltions and salaries studyin� Elee­

trl�Bl EnK'lneerlne.. �teum Enldn-
eha�·

I��ilf;r::l�:,IlIEi!er;i:I�-u�'i�n:..;.!!�� 

A!1i�:;::il�Y�r"-:bri�b�e:�:��oU;b:�'!'sel�f�:�n�� 
dorscs [nstitute. Text books frt*. StudentM belped to posnirmM. 
Write for fret: book, " Can I Become An Electrical EngineedJl 

ELECTRICAL ENGINEER INSTITUTE 
Dept. A, 240 We8t 28d St •• New York 

The HOW and W HY  of E lectricity 
By C HARLES TRIPLER C HILD 

A book tbat all may read witb understandin�. Tbe 
story of electricity stripped of formuloo and written for 
those wbo wisb to learn. Price $1, postage prepaid 

New York Sun: ··We know nothing that Rives so 
mnch real belp m so short a space." 
Published by ELECTRICAL REVIEW PUB. CO. 

13 Park Row, New York 
Sample copy of tM Electrical Review FREE, if requested 

Electrical Engineering 
and Experimental Work 0 1  Every Description 

We have every facUity for producing first·class work 
promptly. Our factory is equipped with modern ma­
chinery throughout. 

C. F. �PLITDORF 
Engineering Dept. 17-27 Vandewater St., N. Y. City 

DYNAMO AND MOTOR COMBINED.-
ii'ully described and illustrated in SCIENTIFIC AMERI� 
CAN SUPPLEMENTS �44 and 86:1. The machines can 
be run either as dynamos or motors. Price 10 cents 
eacb, by mall. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. 

ON TYPEWRITERS 
of all nakes 

'T H E  
TYPEWRITER 

EXC HANGE 

" The Nation's pleasure ground and sani­
tarium." -lJal,irt Bennett HtlZ. 

THE 
ADIRONDACK 
MOUNTAINS 

The lakes and streams in the Adi­
rondack Mountains are full of fish ; 
the woods are inviting, the air is filled 
with health, and the nights are cool 
and restful. If you visit this region 
once, you will go there again. An 
answer to almost any question in re­
gard to the Adirondacks will be found 
in No. 20 of the " Four-Track Series,"  
" The Adirondack Monntains and 
How to Reach Them, "  issued by the 

NEW YORK CENTRAL 
A copy will be malled free on receipt of a two­

cent stamp, by Goo. H. Daniels. General Passen­
ger Agent., Grand Central Station, New York. 

I 
50 Years' 

Experience PATENTS 
Tr .... de Marks. 

DeSigns, 
Copyrights. Etc. 

Anyone sending- a sketch and det'criPtion may 
quickly ascertain our opinion free whether an 
invention is probably :patentable. Communica-
!��S ����t

l
(;)�Oe�������� f�:�g�����tit!����S 

Patents taKen throu�h MUNN & Co. receive 
Special Notice. without char.ze, in the 

Scientific American 
A handsomely Illustrated weekly. Largest clr-
�����i<��u�f��t6;�.rift§oi�b7:h n���:�l�: 

MUNN & CO.36 1 Broadway, New York 
Branch omce 636 �' St. Wa8hlngton, P. C .  

Scientific American OCTOBER 15 ,  1904. 

Watch winding and setting mechanism. F. 
C. A. Blanc . . . . . . . . . . . . . . . . . . . . . . . . . . . 771,227 

Water closet, H. II. hPudrick . . . . . . . . . . . . 771,254 
Water meter, currellt, W. H. Larrabee . •  771, 650 
Water meter, disk, J. Thomson . • . .  \.." . • • •  771,337 
"rater meters, etc., integrating apparatus 

for, W. �'errls . . . . . . . . . . . . . . . . . . . . . . . 771,36il 
Water motor, H. A. Hiscox . . . . . . . . . . . . . •  771.6il6 
Waterproofing fabrics, compound for, W. M. 

Mackintosh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  771.257 
Wave motor, F. J. Torrens . . . . . . . • . • • • . • •  7'61,754 
Wheel, E. S. Lea . . . . . . . . . . . . . . . . . . . . . . . . . . 771, 651 
Wheel rim for hollow tires, E. N. Downs . • •  771,538 
Wheel rim, rubber tired, O. L: Pickard . • •  771,443 
Winding reel, A. E. Smith . . . . . . . . . . . . . . . . .  771,28U 
Wire covering mechanism, H. Janssen . . . . . . 771,780 
Wood Impregnating apparatus, S. Willner . •  771,689 
Wooden articles, cold process of simultan-

eously cutting out and stamping pol-
Ished, A. Schneegass · . . . . . . . . . . . . . . . . . .  771,6m 

Work table, lady's, J. E. Moorman . . . . . . . .  771,562 
Wrench, .T. P. Holm . . . . . . . . . . . . . . . . . • . •  :. 771,248 
Wrencb, R. Ashworth . . . . . . . . . . . . . . . . . . . . .  771,451 
Wrench, L. B. Kinsey . . . • . . . • . • . . . . . • • • • • .  771,556 
Wrench, L. H. W. Hancock • • • . • • . • . • • • • •  771,632 

DESIGNS. 
Badge, N. R. Snider . . . . . . . . . . . . . . . . . . . . . .  37,155 
Clock case, G. H. Rhynedance . . . .  37,156 to 37,15B 
Heaters, wheel knob for 011, J. S. �'rey . . . .  37, 159 

TRADE MARKS. 
Banjos and drumheads, Duplex Manufactur· 

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,430 
Brusbes, certain named, J. C. Dowd & Co . . .  43,445 
Canned fruits and vegetables, Arctic Mining 

and Trading Co. . . . . . . . . . . . . . . . . . . . . . .  43,442 
Cans, Conneaut Can Company . . . . . . . . . . . . . . .  43,452 
Decorative products for interior and exterior 

use, certain named, Blanchite Process 
Paint Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,454 

Dress shields, C. F. Hovey & Co. . . . . . . . . . . 43,435 
Enamels, Gerstendorfer Bros. . . . . . . . . . . . . .  43,456 
Envelops, duplex or twin, Duplex Envelope 

& Printing Co. . . . . . . . . . . . . . . . . . . . . . . . . 43,429 
Fabrics, cotton, SI�mssen & Co. . . . . . . . . . .  43,436 
Flour, wheat, Thornton & Chester Milling 

Co. . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,440 
Headache, neuralgia, colds, la grippe, and 

influenza, preparations for alleviating 
nnd curing, E. C. De Witt & Co . . . . . . . .  43,448 

Leather, P. Rielly & Son . . . . . . . . . . . . . . . . . . 43,439 
Matches, safety, C. Rosenstein Co. . . . . . . . .  43,450 
Medicinal extracts, dried herbs for making, 

M. L. Brauns & Co. . . . . . . . . . . . . . . . . . . . 43,449 
Music rolls and accessories thereto, certain 

named, Aeolian Co . . . . . . . . . . . . . . . . .  , . . .  43,431 
Mustard, J. & J. Colman . . . . . . . . . . . . . . . . .  43,441 
Overalls, pants, and jumpers, Shawnee Gar· 

ment Manufacturing Co. . . . . . . . . . . . . . . 43,434 
Plaster, wall, H. J. Horn Co. . . . . . . . . . . . .  43,455 
Razors, safety razors, and blades therefor, 

Reichard & Scheuber Manufacturing Co. 43,446 
Remf"dies for disf"ases of women in tablet 

form, B. N. Robinson & Co. . . . . . . . . . . .  43,447 
Revolvers, M. E. Johnson . . . . . . . . . . . . . . . • .  43,451 
Seed, timothy, D. I. Bushnell & Co . . . . . . . . .  43,443 
Sheet metal, E. Stroemer . . . . . . . . . . . . . . . . .  43,453 
Shoes, leather, Wagner Brothers . . . . . . . . . . .  43,438 
Roap, Henry Roever Co. . . . . . . . . . . . . . . . . . . .  43,444 
Suits, overalls, and shirts, workingmen's, 

W. P. Cleaver . . . . . . . . . . . . . . . . . . . . . .  43,433 
Textile fahrics, certain ramed woven, A. P. 

& E. L. Eagleston . . . . . . . . . . . . . . . . . . . . 43,437 
Tires for vf"hicles, rubber, Hartford Rubber 

Works Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,459 
Trousf'rs, devicf's for securing drawers to, 

Catch On Clasp Mfg. Co. . . . . . . . . . . . . . .  43,432 
" itreous matf"rial, slabs or plates of, Pressed 

Prism Plate Glass Co . . . . . . . . . . . 43,457, 43,458 

LABELS. 
HAll Points, " for Cigars, J. G. Hansen . . . .  
"American Club Ginger Ale," for ginger ale, 

Gray Lithograph Co. . . . . . . . . . . . . . . . . .  . 
"Assad Bey Karam Rose," for perfumery, 

C. Rahayel . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Barton's Guaranteed Rheumatic Cure and 

Blood Purifier," for medicine, J. E. 
Tully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Ben's Golden Ale," for ale, E. B. Bartlett. 
"Ben's Strengthening Porter," fOl' porter, 

E. B. Bartlett . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Brace-Up in Ten Minutes," for medicine, 
C. E. Fitch � . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Capital Stock Food," for stock food and 
medicine, Capital Stock Food Co. . ,  . . . .  

"Chicago Athletic Club," for cigars, cigar· 
ettes, Rnd tobaccos, M. W. Diffley . . . . . •  

"Cocolat," for food product, Vermont Manu· 
facturing Co . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Cow-Tone," for medicine, Our Husbands 
M't'g Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

-'E Z," for soap, G. F. Chapin & Son Co . . .  . 
"}i"airview Liniment," for liniment, W. E. 

Erdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Martin's Chili Con earn�" for relishf"s, 

M. Dinuzzo . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Old Tavern Club," for whisky, Krif"ger 

Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Pearson's Wonderful Spavin Cure, " for 

spavin cure, F. A. Pearson . . . . . . . . . . .  , 
"Purina Pankakp Flour," for pancake flour, 

11,436 

11,440 

11,459 
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Oouble.Pllie Drawini 
io Gibson Number TEWNG HIS FORTUNE 

"Yau are IOIft& 011 • ion .. Ion, tourney" 

The Gibson Number of 

Colliers 
have the largest and best col­will 

lection of 
published 

Gibson's 
outside 

Drawings 
of book 

On sale October 13, 1904 

ever 
form. 

At all news stands, ten cents 

A Special De Luxe Edition 50 cents 
Printed on heavy plate raper -every picture suitable ror rramiog-wltb • leparate art proof of double·pace wil be on aale at leadlne news-dealers; or sent postW.ld OD re .. 
W::t 1hrnecee::'St:,��rN:W DYor�uCt�)'�itlOo, GibaoD Number, Collier's eeJdy. 416 

A New Ardclc 
an Radium . . .  

By PROF. E. RUTHERFORD 
is published in SCIENTIFIC AM ER­
ICAN SUPPLEMENTS 1502 and 
150�_ Price 20 cents by mail. 
The article contains the very latest 
information on the subject, de­
scribes interesting laboratory ex­
periments with radium, and is VeJY .fuZZy iiiustrated. No more uu­
thoritative contribution to radium 
literature has been published. 

M U N N  &. C O M PA N Y  .." .." .." 361 Broadw-ay, New- YorH. 
SPECIAL MANUFACTURING.  

DIES A N D  STAMPINGS TO ORDER.  
S P EC"L MACHINERY- M O DElS-EXP ERIMENTAL W O R K  

D R O P  FORGING D I E S  A N D  D R O P  FORGINCS. 
HARDWA R E  SPEC1ALTIES E T C'  M A N r:'o TO ORDER.SENe SAMPLES OR DRAW INGS FOR  ESTIMAT E S. WRITE FOR  OU,," BOO K LET. THE G LO B E  MACH INE  & STAMPING C O . 970 H A M I L T O N  S T., \.. �EV E L A N D ,  O H J O .  

Casting and Drawings of Oasolene Iln. 
glnes. Automobile Supplies. Automo­
bile� $195 up. 

Read Dr. Dyke's Books on Autos. 

Re l i a b l e  M a n  W a nted 
A prominent Cereal Foud Company wil l  contract with 

a thoroughly reliable mall tor two years at $150 IJer 
month, tOg'ether with commission� and office expensf's. 
Hi�hest ret'erences required. Address 

AL'DITOH. Box 475, Bellevue, Mich. ----------------
FOR 8Al�"'E'.-Flllly equipped wood - working pIn nt, 
'13 x 109. six stories. kUns. I'rivate liJZilting- plant, svrink­
Jer. lowest insurance, centrally located in city of St. 
Louis. Address PLAN�l" Box 7i3. N. Y. 

Ralston Purina Co. . . . . . . . . . . . . . . . . . .  . 
"Radium Water." for water, Claremore 

DR. A. L. DYKE 3 1 1  Pine, St. LouiS n ,445 Dr. Dyke Send stamp it convenient For sale, original [Santos Dumont Air­
ship NO. 9] . In working order. Can 
be inspected any time. Complete hydro­
gen generating plant inc1 uded. EDWARD 
C. BOYCE, 302 Broadway, New York. 

Radium W�lls Sanitarium Co . . . . . . . . .  . 
"Ralston Breakfast Food," for breakfast 

food, Ralston Purina Co. . . . . . . . . . . . . .  . 

1 1 , 439 �'�'''''''''JrO)'''':''II .... :rrl'''*O::'''· ( :or!i .... En\ine�, Brewers' 
11,446 I..L!l!! 1��G�(��.�r�9IJ�li�%

n
:-8vt·., M'lf:aui!�:\�� "Reuter's Soap," for soap, R. G. & W. O. 

Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"SaUtoquininf", " for medicine, A. J. Stovall. 
"Sea borg's Royal Chinock," for salmon, Sea-

n:!�� CHEMICAL EXAMINATIONS lIfrtJ's� 
borg Pncklng Co. . . . . . . . . . . . . . . . . . . . .  . 

"Sonatura," for cigars, G. Dpl Plno y Ca . .  
"Speidel's Anti-Taenia," for medicine, C. 

Spledel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"St. Anthony Salve," for salve. J. H. Short. 
" The Morris Piano Bench," for piano 

benches, L. D. Morris . . . . . . . . . . . . . . . .  . 
"The Twentieth Century Medical Discov('l'Y, 

Mullf"r's Gall Stone Cure," for medicine, 
J. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Turkish Student Egyptian Cigarf"ttes," for 
Cigarettes, I. B. Krinsky . . . . . . . . . . . . .  . 

PRINTS. 
HAmerican Street Flushing Machine Com· 

pany, for machines, American Street 
Flushing Machine Co. " " " " "  1 , 119. 

"Grocer's Clerks," for flour, Washburn, 
Crosby Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

"Men's and Boys' Apparel , "  for men's and 
boys' apparel,. W. C. Both . . . . . . . . . . . . .  . 

- 'N everslip, " for horseshoe calks, Federal 
Lithograph Co. . . . . . . . . . . . . . . . . . . . . . . .  . 

HThe Beer that Made Milwaukee Famous," 
for beer, A. von Cotzhausen . . . . . . . . . . .  . 

1 1 , 447 
11,435 

11 ,454 
1 1 ,455 

11,460 
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11,438 

1 , 1 1 8  

1,121 

1 , 115 

DR. H. C. STIEFEl" Bissell Block. Pittsburgh. Pa. 

MODELS & EX PE R I M E N TA L 
Inventions developed. SpeclaI 1l1.acblnery. E. V_ BAILLARD. Fox Bldg _ Fran klin Square. New York. 

DRYING MAC HI N ES.  s·If.:��af.
R
:�L 

-Die .. , - Tool .. -and - �pecial -M"chines. ModelS 
,,�� J."'���:�

t
�

l 
����ln�.��'::a�:ig����:ffe�¥ork 

MODELS!CH ICAGO MODEL WORKS  
17.9 E MADISDN Sr CHICAGO, IL L ESTA BLISHED 1867 W I{  T E  ,OR C " T A l C " J f  CF W'O[L S I ; ;> P l I E S  

Dies, Tools, Models and Special Machinery. �,',':, "�. ", " :,�, .'," ' )-iOEFT &.. MOO R E ,  CIl ,cago. U S A  
"FriCE , . I ,n" A " ",!, "' )P K �  , � " ' <� ' , , ... "'�u'" ', " " T 

I N V EN T 0 RS �����'f!l'r:t�:��';,���1 Jargest eqU1r-,.ent; loWest prlc.. 
es. Send sample or FREE model for low estimnte and best e:qtert advice -.!HE EAGLE TOOL CO. Dept. W. Cin'ti, O 

Are
Jo�� 

?inh���gJ� ��� lt�� Model or Experimental 

WHAT WE DO-H OW WE DO IT 
wUl b e sent t 0 you on request. 

KNICKERBOCKEU MACIIINE WOltKl'!, Inc., 8-10at2 JOlle@ll �tre('t .. New York. 
--� 

Print 
l\ly Own Circulars Cards &c. 

�aves mODey. Big profit 
�;!�infrKfobo�i�er:�ws���:;r: 'lS. Full instruction sellt 
for use. \\-'rite for catalogue 
presses, type, &I�. to facttJTY 

"Women's Apparel, "  for women's apparpl, 
Meyer-Both Co. . . . . . . . . . . . . . . • • • . • • . . . .  

Embo .... ioF and Stationery Die .. o Seal .. , etc. 
1,117 ��u: r�s�. �;.lflob

e
����gbic��fll�I 

L A ,  Engraver, $5 PRESS TilE PRt:SS CO. 
Meriden, COIiIl. ---------------------------------

A printed copy of the specification and drn ..... in� 
of any patent in the foregoing liSlt, or any patpnt 
In print Issued since 1 8611, ..... 111 be furnlsh�d from 
thls office for 10 cents, provided tbp name and 
number of the patent desired Rnd the date be 
�Iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtaIned by the In­
v�ntors for any of the Inventions named in the fore­
gOing IlIIt. For terms and furtber parttcula" 
4ddreu Munn '" Co., 361 Broadway, New York. 

$3 00 S , t  of castings and ���ehH�����':,eI� Ir�:d:�����mf�r\:a�lt�ork. • parts for the 

MODEL 
MODEL AND EXPERIMENTAL WORK. DYNAMO ' 
Electrical and l1echanical Instruments. �maJl Mach'y. with blue-prints and full directlons for 
EDWARD KLEINSC HMIDT. 82 W. Broadway, New York mscl>ining .nd windm". 10 vol". 8 

amperes. Speed, 3,000 r. 11. m. Des· 

WELL D R I L L I N G and PROSPECT- crlptive ci,eul .. f", the asking. Phot<>-
IN G MA CHIN ES. gra.ph, 4 cents stamps. 

For Water� Oil, Gas, Coal. Etc. Waltham :Model lii'u pply Co. 
LOOMIS DRILL VO., TIFFIN, Ohio. I W.ALTHA."', MASS, 

DON'T BUY GASOLINE ENQINES:·!���a!:!!I�::g;!;!;E� 
all one cylinder eolZiocs; revolutionizing gas power, Costs Leu to Buy and Leu to RaJa. Quickly. easJly started . No vibration. Can be mounted 00 any wagoD at small cost-portahle. sta­douar)' ortrac:tlOD. 'lI1eDIioD this paper. SBND FOl< CA"l'ALOGVB. THE TEMPLE PUMP (JO., Mtn. , Me ... her& 16th 8to., (Jhlc .. co, THIS IS 01.lR FIFTY -FIRST YEAR. 



Scientific American 

Scientific American 
Reference Book 

12mo ; 5 16  pages ; illustrated · 6 colored plates. Price $ 1 .50, postpaid. 

IIIIHE result of the queries of three generations of readers and correspondents IS  
crystallized in this book, which has been in course of preparation for months. 
It IS indispensable to ' every family and business man. It deals with matters of 

interest to everybody. The book contains 50,000 facts, and IS much more complete 
and more exhaustive than anything of the kind which has ever been attempted. 

fJI The " Scientific American Reference Book " has been compiled after gauging the known wants of thousands. It has been 
revised by eminent statisticians. Information has been drawn from over one ton of Government reports alone. It is a book for 
everyday reference-more useful than an encylopedia, because you will find what you want in an instant in a more condensed form. 
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