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PORT ARTHUR. 
The center around which revolves, the whole com

plicated naval and military situation in the Far East 
is located at Port Arthur. The key to the situation 
is held by that heroic commander, Stoessel, and in a 
sense it may be said that by his stubborn defense 
he has locked up three of the most important ele
ments in the war, namely, the Russian fleet within 
Port Arthur, the Japanese blockading fleet with
out the harbor, and the Japanese army of investment 
of 60,000 men. Incidentally, it may be said (still keep· 
ing to our metaphor) that Stoessel also holds the key 
to the deadlock into which the opposing armies of 
Kuropatkin and Oyama have fallen before the walls 
of Mukden. 

There' is, therefore, much more of method than of 
madnes:s in the heroic stand taken by Stoessel and 
his gallant troops. At the present juncture there is 
no doubt that the Russian forces, and indeed the whole 
Russian phin of campaign, are in an exceedingly 
critical condition. It is also certain that if they can 
m aintain the status quo for two or three months 
longer, the position may be entirely reversed, and the 
opportunity for a successful prosecution of the war 
by Japan be let slip forever. 

As matters now stand, the last two great battles of 
the Manchurian armies seem to prove that they 
are so nearly matched that, in spite of her successes, 
it is impossible for Japan with her present forces to 
win an absolutely decisive engagement. It needs no 
intimate knowledge of strategy to understand that a 
decisive battle can be won by the Japanese only if  
they succeed in outflanking the Russian army and 
securing a :,trong position across the railroad, cutting 
off the Russians from their base of supplies. In the 
two great battles that have occurred at Liao'Yang 
and the Sha-Ho, flanking movements were made by 
Kuroki and by Kuropatkin, and in each case they 
failed 'for the reason that the flanking army was not 
powerful enough to cut loose from the main body with 
any hope of successfully effecting its object. There is 
no doubt that in planning the campaign, the Japanese 
strategists expected that by the time their Manchurian 
armies effected a junction before Liao·Yang, Port 
Arthur would have fallen, and the army of investment 
would have been available to give Japan the numerical 
superiority necessary for a great turning movement. 
It is the unexpectedly·stub born resistance of Stoessel 
and his troops that has saved the situation for Kuro· 
patkin. Every day that Port Arthur can hold out 
means the addition of so many thousand men and so 
many scores of guns to the Russian forces, and the 
m ore complete development of a successive system of 
entrenchments to which the Russians can retire, should 
it become necessary to fight a series of rear·guard 
actions. 

Furthermore, judging from the slow work that has 
been made in reducing the outer line of forts at Port 
Arthur, it begins to seem fairly possible that the 
Baltic fleet, on its arrival in Chinese waters, may find 
the remnant of the Port Arthur garrison still holding 
the line of forts to the southwest of the city, on what 
is known as the Tiger's Tail and the Liau·Tie·Shan 
Peninsula; and although such possession would not 
enable the Baltic·fleet to use Port Arthur' for refitting, 
it would involve the retention of a large portion of 
General Nogi's troops that are badly wanted elsewhere. 
Moreover, it cannot be doubted that a certain amount 
of repair work is being done on the five battleships 
that were driven back into Port Arthur a fter the sortie 
of August 10, When the fall of the fortress itself is 
imminent, and these battleships are in danger of being 
sunk by Japanese high·angle fire, it is safe to say 
that they will make another desperate effort to break 
through Admiral Togo·s fleet, and reach the shelter
ing port of Vladivostock. Every day that Stoessel can 
hold out is another day gained for putting these ships 
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in condition for a running fight;  and it is scarcely 
possible, even if the Russian fleet should be scattered 
or sunk, that Togo's battleships will come through the 
fight without more or less serious injury. If the dash 
for Vladivostock can be delayed for a few weeks longer, 
it will take place when the Baltic fleet is within a 
month's or even less than a month's steaming of Port 
Arthur-all too short a time for the Japanese navy, 
worn as it is with the stress of a long blockade, and 
just emerging from a fight against a superior number 
of battleships, to enter the dry docks in Japan and get 
in shape to meet a fleet of seven battleships, most of 
which are fresh from the bu ilders' hands in the Baltic 
yards. 

It has lately transpired that in June last the 
"Yashima," one of the Japanese battleships, was sunk 
by a mine off Port Dalny. This leaves the Japanese 
with but four available battleships to oppose the five 
battleships in Port Arthur and the seven that are in
cluded in the Baltic fleet; and the longer that Stoes
sel can hold out at Port Arthur, the more will these 
four ships (all too few for their work ) stand in need 
of refit and repair. If, on the other hand, Port Arthur 
should fall to-morrow, Nogi·s troops would be rushed 
to Mukden, and the Russian Manchurian army would 
in all probability, be driven back beyond Mukden, 
if not into Harbin itself, in a succession of flanking 
movements. Port Arthur would be closed to the Bal
tic fleet, and the ships that it shelters scattered or sunk, 
while the Baltic reinforcements, should they deter· 
mine to continue on thei,r mission, would find Admiral 
Togo·s and Admiral Kamimura·s combined fleets, fresh 
from a thorough overhauling at the Japanese dock
yards, settled down to the blockade of Vladivostock
the only port in which the newly·arrived relieving fleet 
could hope to find harborage. One would have to search 
far Jnto the history of naval and military wars of the 
past' to find a situation where the fate of a whole 
campaign on land and sea depended so immediately 
and utterly upon a beleaguered fortress, as does tlie 
issue of the present war upon the brave troops and 
indomitable commander at Port Arthur. 

HYDRAULIC JE T PROPULSION. 

It sometimes happens in the world of engineering, 
that a system is condemned in the earlier stages of its 
exploitation on the ground that it is wrong in theory 
when, as a matter of fact, it is the mechanical appli· 
ances through which it is endeavored to render the 
system practicable that are at fault. It would seem 
as though a case in point were that of the jet propul· 
sion of vessels, which was so uniformly unsuccessful in 
its earlier attempted applications as to lead to the 
general belief that it was inherently wrong in theory. 
Vessels were propelled by the hydraulic jet; but under 
such low efficiency as to render the system useless for 
commercial purposes. The improvements which have 
been made of late years in hydraulic apparatus, and the 
better understanding of hydraulic principles, have led 
an English firm to make an extensive series of tests, 
which have enabled them to install a system of jet pro
pulsion, whose efficiency, according to ,figures given by 
our esteemed contemporary the Yachtsman" rival the 
performance of the screw propeller. The flrm in ques· 
tion, in designing the motive power of a small auxiliary 
yacht, directed their attention expressly to the ques· 
tion of suitable propellers; and among other methods 
that seemed to offer a satisfactory solution for the 
vessel in hand, the hydraulic jet propeller received 
careful attention. The British naval authorities, it 
was found, had twice already made practical tests of 
the jet. The first was made half a century ago in a 
small gunboat, and the second in 1883, in a second·class 
Thornycroft torpedo boat. In both cases the results 
were discouraging because of the low efficiency secured, 
which, in the latter case, amounted to only 0.32, as 
compared with a similar screw·propelled boat which 
gave an efficiency of 0.50. 

Apparently these results settled the fate of jet 
propulsion forever; but in examining the experi· 
ments more carefully, it was found'that the inefficiency 
was not in the type of propeller, but in the faulty 
machinery employed. To explain more fully, it should 
be understood that hydraulic jet propulsion involves 
the use of a water pump (generally of the centrifugal 
type) which draws in water through an inlet in the 
bottom of the vessel and expels it astern as a jet, the 
reaction of the water driving the vessel ahead. In 
the jet propellers tried in the British navy there was 
a loss of efficiency, first, at the inlet of the water, 
second, in the pump, and thirdly, in the j et. In the 
Thornycroft exp�riments the pump losses amounted to 
54 per cent, and the loss in the jet to 30 per cent. In 
view of the great improvement that has taken place 
in pumping machinery, the low efficiency did not seem 
so very discouraging, as the latest types of centrifugal 
pumps were known to show a much highe

'
r efficiency 

than 0.46, while it  seemed certain that the loss of 30 
per cent in such a simple matter as a jet could be con· 
siderably reduced. Inquiry among the leading makers 
of the world showed that several firms were prepared 
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to supply pumps of 10 horse·power and upward of a 
guaran teed efficiency of not iess than 80 per cent. 

The study of jet efficiency was carried on by utiliz
ing different forms of jets, connected by flexible rub
ber tubing to the supply pipe, and h eld in the direc
tion of the flow of water by a spring balance, which 
recorded the jet reaction. In this way efficiencies 
ranging from 0.65 to 0.90 were obtained. The latter 
striking result was given by a jet which has tll rbine 
guide blades inserted in the discharge orifice, whereby 
the issuing water is accelerated in velocity and de
viated in direction, and discharged in a number of 
thin, broad jets, each equal in propelling power. In this 
form of propeller an efficiency of 85 was easily obtained, 
and over 90 per cent was actually recorded. Comparing 
these results with those obtained in the Thorny
croft torpedo boat of 1883, in the latter case the 
efficiency of the pump of 0.46 and of the j et of 0.7 
gave a total efficiency of 0.32, whereas the results 
of the 1904 experiments gave a pump efficiency of 
0.80 and a jet efficiency of 0.85, making a total effi
ciency for the jet propulsion of 0.68. This seems 
to bring hydraUlic propulsion, in the sizes thus ex
perimented with, well up to the level of the effi
ciency of screw propulsion. It  is claimed by Mr. Ran
kin Kennedy, the engineer by whom the experiments 
were carried through, that the data given above is 
borne out by experiments with water jets made at the 
Massachusetts Institute of T echnology, in which, by 
improving the forms of the jets, an efficiency of 99 
per cent has been observed. If such j ets could be ap
plied as propellers, with pumps of 80 per cent efficien
cy, it is argued that taking, say, 95 per cent as a prac
tical j et efficiency, a total efficiency of 0.76 would be 
secured, as against an efficiency of 0.71, which, accord
ing to this authority, is the highest efficiency observed 
in tests on the best screw propellers under most favor
able conditions. The results obtained by the jet in 
these experiments are certainly very remarkable, and 
show a great advance on previous performances ; but 
we think it is doubtful if the same efficiency will be 
obtained under conditions of actual service. 

•••• • 
THE VAST RAILROAD SYSTE M OF THE UNITED STATES. 

Although the total mileage of the railroads of the 
United States exceeds 200,000 miles, the building of 
new roads shows no signs of abatement. The total 
length, on December 31,  1903, according to Poor's Man· 
ual for 1904, was 206, 886 miles. This represented a 
net increase on all railroads, during the year, of 
4,774.61 miles. The liabilities were made up of capital 
stock, amounting to over $6,000,000,000, a funded debt 
of $6,000,000,000, and other smaller items that served 
to bring up the total liabilities to about $ 15,000,000,-
000. The principal assets consisted of $11,000,000,000, 
representing the cost of the railroads and equipment, 
and over $2,500,000,000 representing investments. On 
this huge system there were carried over 696,000,000 
passengers, and about 1,300,000,000 tons of freight. 
The earnings derived from passenger traffic amounted 
to $429,000,000, while the earnings on freight 
reached a total of $1,338,000,000, other items bringing 
up the t.ot.al traffic revenue to $1,908,857,826. The net 
earnings reached a total of $592,000,000, and' other re
ceipts brought up the total available revenue to $682,-
000,000. 

The operation of the system requires the services of 
44,529 locomotives, 28,648 passenger cars, over 10,00(} 
baggage and mail cars, and no less than 1,524,150 
freight cars. The growth of this stupendous system, 
with the exception of two or three periods of stagna
tion, has been remarkably even. In the year 1830 there 
were 23 miles of railroad in operation, in 1850 there 
were 9,121 miles, in 1860 the total had risen to over 
3 0,000 miles, and in 1880 to over 93,000 miles. Fif
teen years later, or in 1895, the trackage had doubled 
to 181,065 miles. The largest annual increase of mile
age was in 1887, when 12,876 miles of new track were 
built. The next largest increase was in 1882, when 11,-
569 miles were added. The increase in the twentieth 
century seems to have settled down to a steady rate of 
between 4,000 and 5,000 miles each year. The growthc 
of the equipment presents some interesting figures. In 
1880 there were 17,949 locomotives, 12,789 passenger 
cars, and 539,255 freight cars. Fifteen years later 
these figures had more than doubled, the total num
ber of locomotives in 1895 being 3 6,610, of passen
ger cars 26,419, and of freight cars 1,230,798. The full 
significanc·e of the above statistics can only be realizedp 
when it is borne in mind that with the increase of 
mileage and equipment, there has been a steady im
provement in the quality of roadbed, structures, cars" 
and engines. The best of the railroads of the United' 
States are fully the equal in most respects of the best 
European roads. In some respects they are superior, 
an d in others not so good. In comfort of travel our 
cars are acknowledged to be unsurpassed;  but there· 
is still room for improvement in respect to the number 
and speed of our scheduled express train service. It  
is  not, however, improbable that this country will be' 
the most active in the extensive practical application of 
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electric traction on trunk roads, just as it was the 
pioneer in the development of the trolley car; and 
should this happen, we shall easily lead the world in 
the rapidity of our express service. 

. .. ' . 
WATER-CURTAIN FIRE P ROTEC TION. 

Water-curtain protection against fire has been ap
plied to a building in the city of London. During a 
practical demonstration of the new system made be
fore representatives of the fire insurance companies, 
its value was so clearly established that a material 
reduction was secured in the premium. The system if> 
simple in construction and operation. Every outside 
wall of the building carries, near the roof line, a hori
zontal water pipe, which is perforated on its under 
side. These pipes are supplied by a vertical standpipe, 
and each line is controlled by a valve, which enables 
any particular wall to be protected by a flow of 
water, or not, as the exigencies of the fire may de
mand. In the case of the London building, the hori
zontal pipes are supplied from a main standpipe, 
which is under a pressure of 80 pounds to the 
square inch. Another system of spray pipes is so 
arranged that a sheet of water may be thrown lat· 
erally over the roof, thus rendering it possible to 
envelop the whole building in a practically continu
ous curtain of flowing water. The perforations are 
spaced so closely, and the pressure under which the 
water is discharged is so great, that the water cur
tain has proved to be amply sufficient to prevent the 
flames from passing through it, to attack the building 
which it shelters. In the particular building referred 
to in London, the system is supplied by a separate 
pump installed for the purpose in the building. 

At the present time, when the city engineers are at 
work on the designs for a salt-water main system of 
fire protection in New York city, it would be oppor
tune for the owners of costly buildings that are par
ticularly exposed to the dangers of conflagration in 
surrounding buildings, to consider whether the instal
lation of water-curtain pipes would not at once form 
an excellent protection against fire, and an effective 
means of reducing the fire insurance premium existing 
on those buildings. The salt-water main system in
volves the erection of central pumping stations, from 
wbich water at very high pressures will be available. 
Therefore, the expense to the individual property own
er would be merely that of erecting one or more 
standpipes, and running around the building the 
necessary horizontal perforated pipes of the water cur
tain. It would not be necessary, as in the London 
building, to erect a separate pumping plant, for the 
reason that the central pumping plant would furnish 
the necessary pressure. 

• ·e,. 
LOADS ON FACTORY MOTORS. 

Average loads in factories are often thought to be 
greater than they really are. This is due to the assump
tion in many cases that steam engines work near their 
full capacities most of the time, though this is seldom 
true. 

Uncertainty on these points often makes factory own
ers hesitate to contract for electric power to operate 
their machinery, even at rates that represent large 
savings over the cost of operating steam plants. It is 
easily seen, of course, that a rate for electric power 
that brin'gs its daily cost above that of operating a 
steam plant, on the assumption that the average is 
nearly up to the maximum load, may bring the actual 
cost of operation much below that of steam, if the aver
age load is only one-half or less than one-half of the 
maximum. A definite conclusion as to the probable 
average load in any case is all the harder to reach 
because the ratio of average and maximum loads varies 
much in different lines of manufactuLing work. To 
illustrate these facts, the following examples of power 
and energy consumption in three distinct lines of manu
facture are given, with the circumstances of each. 

In a large factory devoted to the printing of fine 
cotton fabrics seven induction motors that ranged from 
] to 75 horse-power each and had a combined capacity 
of 346 horse-power were employed almost exclusively 
for this work. In order to operate the printing ma
chines a speed with wide variations was necessary, and 
this was obtained by driving direct current dynamos 
with the induction motors, and then using current 
from these dynamos to supply motors that were direct 
connected to the printing machines. During 260 hours 
of regular working time at this factory, the consump
tion of energy by the seven induction motors of 346 
horse-power aggregate capacity amounted to 26,461 
electric horse-power hours. If these motors had been 
in continuous operation at full load during the 260 
hours, they would have done 346 X 260 = 89,960 horse
power hours of work. As the actual consumption of 
energy by these motors during this time was only 26,461 
electric horse-power hours, it appears that the average 
rate at which the motors absorbed electrical energy 
from the supply line was only 26,461 -;- 89,960 = 0.294, 
or 29.4 per cent of their rated capacity. It  is to be 
noted here that the consumption of 26,461 horse-power 
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hours included all losses in the motors as well as the 
mechanical work done by them_ 

Another case illustrating an entirely different line 
of work from that just considered was a large plant 
devoted to the construction of heavy machinery. Dur
ing one month of 26 working days, or very nearly 260 
hours of operation, this plant drew 77,000 electric 
horse-power hours from the supply line. At this time 
there were in use about the plant 21 induction motors 
that ranged from 10 to 100 horse-power each, and had 
a combined rating of 590 horse-power. If these motors 
had all been fully loaded during the 260 hours that the 
plant was in operation, their output would have 
amounted to 590 X 260 = 153,400 horse-power hours. 
As the energy actually consumed by the motors during 
this time was 77,000 horse-power hours, the average 
load which they took from the supply line was 77,000 
-;- 153,400 = 0.5 nearly, or 50 per cent of their total 
rated capacity. Here again the figures given for the 
consumption of energy include all motor losses. 

Still different conditions and results are presented 
by a third case, which was that of large mills engaged 
in weaving cotton cloth. In this case the motor equip
ment of the mills included 27 machines that ranged 
from 5 to 300 horse-power capa.city each and had a 
total rating of 3,412 horse-power. This capacity was 
made up of induction motors for all except 200 horse
power in the synchronous type: During 273 hours of 
mill' operation, this being the regular working time in 
a certain month, these motors absorbed 833,469 electric 
horse-power hours from the supply line. I f  all of the 
motors had operated continuously at full load during 
the 273 hours under consideration, they would have 
done 273 X 3,412 = 931,476 horse-power hours of work 
As the actual consumption of energy reached only 833,-
469 horse·power hours in this time, it follows that the 
average power drawn from the supply system was only 
833,469 -;- 931,476 = 0.89, or 89 per cent of the total 
motor rating, all losses included. 

These three illustrations are taken from plants that 
were operating under normal conditions, and evidently 
cover quite a range of practice. The print works may 
be taken to represent approximately a large class of 
plants in which the demand for power is very inter
mittent, and in such cases it seems that the consump
tion of energy may drop to about one-third of what it 
would be if the motors were fully loaded during the 
hours of operation. In machine shops the rate at 
which energy is drawn from the supply line may be 
approximately equal to one-half of the rated power of 
the motors employed. As might be expected from the 
constant nature of the work, motors employed in weav
ing cotton cloth show an average power consumption 
well up toward their normal rating, in the above case 
89 per cent . 

If the average powers actually delivered by the mo
tors in the above cases had been considered, their per
ct')ntages of the motor capacities would have been small
er than those found above because there is a loss of 
energy in the motors themselves. The percentages as 
found, however, are what the prospective user of elec
tric power most wants t o  know, because they approxi
mately represent the ratios of his average consumption 
of power to the rating of the motors in use. In this 
connection it is well to have in mind certain facts rela
tive to the rates usually charged for electric supply, 
and their relation to the net service which the cus
tomer actually gets. Lighting rates are usually made 
for electric energy delivered on the premises of con
sumers at a voltage suitable for the operation of lamps. 
Thus if the consumer uses 110-volt, 16·candle-power 
lamps that take 50 watts each, he can operate twenty 
of these lamps one hour for each kilowatt-hour of en
ergy that he buys, because 50 X 20 = 1,000 watts. This 
takes no account of losses in the wiring of buildings 
which should not usually be more than 1 or 2 per cent. 
When it comes to electric heating the current from the 
supply lines will probably still be delivered at about 
110 volts, and if the heaters are designed for a lower 
voltage the consumer may have to provide his own 
transformer. As there will probably be a loss of at 
least 5 per cent in the transformer, the heaters will 
get 3,438 heat units less about 5 per cent for each kilo
watt-hour that is paid for. Electric motors are rated 
according to the power they deliver, not the power 
they absorb, flO that an electric horse-power-hour of 
energy from the supply line cannot yield a horse-power 
hour of mechanical work. At full loads the efficiencies 
of good motors, both direct-current and induction types, 
range from approximately 75 per cent in the one horse
power to 92 per cent in the 100 ,horse-power size. 

At partial Ioaq� efficiencies drop, but a mixed lot of 
motors, among which are some operating at one-half 
load, should have an efficiency t'lf as much as 80 p'er 
cent. On this basis one horse-power-hour drawn from 
the supply line would yield 0.8 of a brake horse-power 
during one hour, or one kilowatt-hour from the line 
would yield 1.07 horse-power-hours, since the horse
power is 0.746 of the kilowatt. 

A result of this. motor loss is to make the cost per 
brake horse-power greater than the cost per electric 
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horse-power from the line. Thus, if the motor efficiency 
is 80 per cent and the rate paid is two cents per electric 
horse-power-hour, or $60 per working year of 3,000 
hours, the cost per brake horse-power is 2.5 cents per 
hour, or $75 yearly . 

SCIENCE NOTES. 
The Slaby-Arco-Braun system of wireless telegraphy 

is in use across Lake Baikal. 

A new molybdenum compound has been discovered 
by Prof. Moissan. It  is obtained by heating charcoal 
with melted molybdenum and aluminium in the elec
tric furnace. The resultant metallic mass is treated 
with a concentrated solution of potash, says the Engi
neering and Mining Journal, and well-defined needle
shaped crystals of the new compound are obtained. 
The substitution is very hard, and resists all acids but 
nitric. It  is not decomposed by water or steam at a 
temperature below 600 deg. C. It resembles tungsten 
ca.rbide. It is hoped that the new compound may btl 
useful in making molybdenum steels. 

For some time past the scientific cultivation of the 
potato, i. e., the selection of the best and most fecund 
varieties for seed, has been in progress in Great Brit
ain, and this year the experiment has been attended 
with highly successful results. One farmer, who has 
been engaged in several trials with new species, has 
this year lifted a tuber weighing 4 '12 pounds, while an
other has obtained a specimen of another variety 
weighing 4 pounds, 7 ounces. One farmer who planted 
12 pounds of seed of a 'special variety has gathered in 
a crop of over 750 pounds. Investigations are now 
being carried out to obtain a "disease-proof" potato, as 
the predominance of disease wreaks considerable havoc 
among the crops, and is responsible for a heavy per
centage of waste. 

With reference to the suggestion advanced by the 
Hon. C. A Parsons at the recent British Association 
meeting, that deep borings should be made into the 
earth's cn�st for the purposes of investigation of the 
earth's interior, and that a shaft such as this might be 
sunk to a depth of 12 miles, another scientist has 
pointed out that the pressure of the rock at such a 
depth repref:'13nts some 40 tons per square inch and 
would render the task impossible, owing to the inward 
viscous flow of the rock material. In reply the Hon. C. 
A. Parsons suggests an experiment to solve the problem. 
He points out that the crushing stress required to 
make hardened steel flow lies between 120 and 300 tons 
to the square inch, while for tough brass or cartridge 
metal the flow is at about 80 tons per square inch pres
sure. His experiment would be to tal,e a column of 
granite or quartz rock and carefully fit it into a steel 
mold. A small hole would then be bored through its 
center, and a pressure of 100 tons per square inch then 
applied, to observe what shrinkage would result. Such 
a pressure as this would correspond to that encountered 
at a depth of 38 miles. 

The climate of Manchuria plays an important role 
in the war between Russia and Japan. Up to the pres
cnt, we have had but little precise information upon 
this point. M. J. Ross has lately given some indica
tions as to the climate of that region, and the character 
of the different seasons. He states that in the months 
of March and April there are strong southwest winds 
which bring with them heat and moisture. At the end 
of March the winter season ends. The under-soil is 
still frozen at this time, but the ground can be worked 
for agriculture. April appears to be the only month 
of spring. At the end of this month the sowing of 
wheat commences. Summer begins in May, and at the 
end of June or the beginning of July the wheat is cut. 
Up to the end of June rain is rare and the sky is gen
erally clear, while cloudy weather is an exception. The 
heat reaches a maximum at the end of July and first 
part of August. Afterward come heavy rains or storms. 
H often rains for several days and nights without stop
ping. The soil is completely saturated and inundations 
are frequent. September is the harvest month, while 
October gives some of the finest weather of the year. At 
this time the heat is agreeable during the day and the 
sky is clear, with bracing air, while vegetation is at its 
height. At the end of the month the first night frosts 
begin to appear, and in November the cold weather 
commences and keeps up until March. At Mukden, the 
temperature sometimes goes down as low as -33 deg. 
C. During the day, however, the cold is not excessive, 
and sombtimes in the middle of wip'ter the sun's rays 
become very warm, on account of the southerly posi
tion of that locality. The maximum temperature of 
summer is 98.6 or 100.4 deg. F. About ten months of the 
year are dry for the most part, and the excessive wet 
season only occurs during a month or so. At Niutsch
wang, on the north shore of the Gulf of Liao-tung, the 
mean winter temperature is 16 deg. F., and the mean 
for the summer, 74.8 deg. The mean annual tempera
ture is 47.1 deg. F. The Russian maritime provinces 
have a very low m ean annual temperature. Thus at 
Vladivostock the average for the winter is 10.2 deg. F., 
and for the summer it is only 39.9 deg. F. 



AUTOMATIC STEP-LADDERS. 
Small inventions are not always the least useful, 

and a proof of the fact is furnished by the automatic 
platform step-ladders recently constructed by M. Bar
din, of Billancourt, France. Since its invention in 
antiquity, the ladder, despite its manifold applications 
and manifold inconveniences, has scarcely changed in 
its general construction. It would seem, even, when 
WE' come to think of it, that it would be hardly possiblE' 
to change anything in it. Such is not the 
case, however, as we shall see from the 
description of the Bardin ladder. This 
ladder, of which there are two types, of 
different size, one with steps and the 
other with rungs, is ordinarily double 
ancl composed of four uprights, hinged so 
as to fold together, and of a movable 
platform that is usually surmounted 
by a tool-box. 
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are specially reinforced with heavy wire spokes. The 
advantage of this arrangement is that not only is there 
additional strength in the wheel, but it can withstand 
very severe side strains, such as collisions with projec
tions in the roadway, or the edging of the sidewalks, 
and the danger of collapse through rounding corners at 
high speed is appreciably reduced. The driving wheels 
are shod with heavy solid t.ires, while the front wheels 
are fitted with thick pneumatic tires to support the 
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forward and one rever"e are provided, the forward gear 
giving speeds of 7, 11, 15, and 20 miles per hour re
spectively. The transmission is through ·the ordinary 
cone friction clutch mounted on the crankshaft and COIl
nected by a chain to the gear-box. Chain drive from 
the countershaft of the transmission to the sprockets 
on the road wheels is employed. Adequate double-acting 
brakes, both foot and hand, acting on the drums cast on 
the sprockets of the road wheels, are provided. The 

gasoline tank has a capacity for 1 0  gal
lons. The chassis is constructed to carry 
safely a load up to 28 hundredweight and 
the total weight of the chassis is 20 
hundredweight. 

In the front of the engine is fitted a 
large double·beat alarm gong to give 
warning of approach along the streets. 

The body is of substantial build, with 
seat in front for two men, including the 
driver, with a box seat at the back to 
accommodate two more on either side. 
At the rear of the chassis is a step for 
the accommodation of a fireman, and 
sufficient space for two first-aid chemical 
cylinders. Brackets are fitted on either 
side to carry a short ladder, while thE' 
equipment of the engine is completed b� 
a chemical cylinder and hose reel. 

••• 

When folded, the platform l ies fiat 
along the steps of the ladder, and, when 
the latter is opened, slides to its proper 
position in two grooves so formed that 
at a given moment it is arrested and 
becomes more rigid in proportion as the 
weight supported by it is heavier. As 
may be seen, the mechanism is very sim
ple. On the other hand, this new lad
der has the merit of being extremely 
safe. There is, in fact, no danger of the 
sudden spreading of the uprights as a 
consequence of the breaking of 

J,atlder Arranged for 
Artists' Use. 

Using the Platform 
of the Ladder 

Against a Wall. 

How the Lamplighter 
Uses the Ladder. 

Count Zeppel1n's NeW' Airship. 

Count Zeppelin's new airship is gradu-
ally nearing completion. It will be 
remembered that three years ago 
Count Zeppelin made experiments 
in aerial navigation which attract
ed much attention. Unfortunate
ly, the experiments were not suc
cessful, and the Count lost a small 
fortune on the affair, the balloon 
and its accessories being eventual
ly sold by weight in Germany. 

the rope that keeps them in place. 
The equilibrium is assured by the 
platform itself. This latter pos
sesses such stability that the per
Eon who has to stand upon it for 
some length of time can not only 
perform the kind of work that he 
has in hand with absolute safety, 
but also with as much facility as 
if he were stationed uron a scaf
fold. This is a great advantage 
for all joiners, locksmiths, plumb
ers, gasfitters, lamp-lighters, elec
tricians, paper-hangers, painters, 
decorators and others who, 
through the exigencies of their 
work, are obliged to remain for a 
considerable length of time at the 
top of a ladder. Any one-man, 
woman, or child-can, in fact, 
stand erect and move about upon 

The Artists' Ladtler 
Foldeu. 

Arrangement of the T,adder for 
PhotographiC lIse. 

How the J,adder is 
Carrieu. 

Count Zeppelin, however, was 
not discouraged, and at once set 
to work to interest a financial syn
dicate to aid him. Many sports
men also came to his assistance, 
and in two years $ 25,000 was sub
scribed in Germany toward the 
Zeppelin balloon fund, and several 
German manufacturers offered to 
supply the necessary materials at 
a low price or quite free of charge. 

Then the Imperial War Office 
was approached, which at once 
placed materials and experts of 
the balloon department at the 

the platform with perfect safety, 
and that, too, so much the better 
because that, at the level of the 
hand, there is a box vvith a cover in which to deposit 
tools or other accessories, and the uprights form a 
guard rail at ellch side of the platform .  

T h e  ladder, when fol(led, occupies no more space 

than an ordinary one. The platform fits into and en

tirely disappears in the space between the uprights. 
The new ladder is adapted not only for industrial 

purposes, but in the country is capable of rendering 
great service in horticulture for the picking of fruit, 
pruning of trees, e tc. It likewise very advantageously 
replaces rolling ladders, which are genuine war ma
chines as expensive as they are inconvenient, and also 
s imple or double ladders, upon the rounds of which 
a laborer, with an insecure footing and with his mind 
always preoccupied with the danger of a fall, works 
with difficulty and irregularity. There are some spe
c i al forms of the ladder designed for artists, hunters, 
military men, lawn-tennis players, shop·keepers, bill
posters, book-sellers, photogra
phers. and for use in store
houses, government archives, 
railway stations, etc. 

--- . ... .. -- -

GASOLINE-M OTOR-PROPELLED 
FIRE ENGINE. 

BY OUB. ENGLIKH coRRESPONDENT. 
A gasoline motor chemical fire 

engine has been constructed for 
Leicester, England, by the Wol
seley Motor Car Company. Ow
ing to the hard nature of the 
work which this appliance has to 
fulfill, the vehicle has been de
signed upon substantial lines. 
The chassis is built of channel 
steel of heavy section reinforced 
with stiff gusset plates and tra
verse members, riveted together. 
The wheel base is 9 feet 6 inches, 
and the track 4 feet 9 inches. 

AUTOMATIC STEP-LADDERS. 

heavy weight of the vehicle. The wheel hubs run on 
plain phosphor· bronze bearings and the axles are made 
in one piece of best steel. 

The car is driven by a four-cylinder horizontal en
gine, developing 24 horse-power, running at a normal 
speed of 7 5 0  revolutions per minute. A single float
feed spray vaporizer is employed, while the ignition is 
of the ordinary high-tension type with accumulators 
and trembler coil. Cooling is effected on the usual 
system, the water from the. engine passing into a bat
tery of flanged radiating tubes and being cooled by a 
current of air induced by a high-speed fan driven by 
the engine. The water then passes into the tank and 
thence to the engine. 

Ample lubrication is effected from the dashboard to 
all parts. The change speed gear is of the general 
sliding type, a new pair of wheels being brought into 
action each time the speed is changed. Four speeds 

Count's disposal, it is said at the express wish of the 
Kaiser. 

The King of Wiirtemburg is also taking the keenest 
interest in the enterprise, and some months ago went 
specially to Friedrichshaven to examine the works on 
the spot. 

Although the cost will be nearer $50,000 than $25,000 
to complete the airship, subscriptions are coming in 
freely, and there is no likelihood that work will  be 
stopped owing to want of funds. 

The new balloon will be somewhat smaller than the 
last one, which had a total capacity of 14,000 cubic 
yards and carried nearly three tons of water and bal
last. 

The motors to drive the airship will be much greater 
in force, their combined propelling power being eighty 
horse-power. 

There will be two large cars attached capable of 
carrying eight to a dozen per
sons. 

------.. �------

The wheels are of a special 
type. The rear wheels are slight
ly larger than the front. being 40 
inches and 36 inches in diameter 
respectively. The wheels are of 
the wooden artillery type, but CHEMICAL FIRE ENGINE PROPELLED BY A U·HORSE·POWEB GASOLINE MOTOR. 

Now that the conversion of 
railroads to electric traction is 
rapidly taking place, involving in 
the majority of cases the ,laying 
of the third supply rail, it is de
sirable that means should be 
adopted to prevent employes com
ing into contact with the same. 
An ingenious protection for the 
live conductor rail has been in
troduced upon the market by an 
English engineering firm. Th8 
idea comprises a compl8te system 
of insulated protection for the 
live rail, unaffected by varying 
climatic conditions. S t I' 0 n g 
arched or· semi-arched sections of 
metallic shields are attached �o 
special insulating blocks attached 
to the live rail. These shielos are 
fitted in lengths, so that in the 
event of an accidental contact, 
the current is confined only to 
tbe length of the part a.ffected, 
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THE WINE·MAKING INDUSTRY OF NEW YORK STATE. 
BY JOHN s. STEELE. 

The wine·making industry in New York State is now 
in full swing. It began during the first week in Sep
tember and will continue till late in the fall, 
or rather the preliminary process of pressing the 
grapes will continue until then. The other processes 
of wine-making continue over the entire year. and in 
the case of champagne, at least, which is the most 
important part of the New York State industry, the 
process of manufacture is not complete for three years. 
The making of still wines is completed as far as the 
active work of the wine maker is concerned when the 

Classifying Champagne. 

Corking and .Finishing. 

SlJaking Champagne Bottles. 
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fermentation is finished in the fall, but of course Na
ture's part, that of maturing the wine by age, may be 
extended indefinitely. 

It h a fact not generally known that in some reo 
spects ,he wine industry of New York is the most im
portant in the United States. The output of California 
is greater in quantity, and in value it exceeds that of 
New York. It is estimated that the average annual pro
duction of wine in C2.lifornia is between twenty and 
thirty millions of gallons, while that of New York is 
only from five to seven millions of gallons. In value, 
however, that of California is only about $5.000.000, 
while the wine output of New York is valued at about 

373 
$3,000,000. This is explained by the fact that the Cali· 
fornia product is made up largely of clarets and Sau· 
ternes, whereas New York is the greatest producer of 
champagne in America, and champagne runs into value 
q uicker than other wines. Absolutely, however, New 
York is second both in quantity and value In 1he 
United States, with Ohio third. 

New York possesses the largest champagne plant in 
the country, and one that compares favorably with 
some of the famous European plants. There are regu· 
larly carried in storage there and in the process of 
maturing 1,500,000 bottles of champagne, and the regu
lar annual output is about 250,000 bottles. All this 

Wiring and Labeling Champagne Bottles. 

Examining Champagne. 

Disgorging Champagne. 
fD WINE·MAKING INDUSTRY OF NEW YORK STATE. 
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wine is made from grapes grown in the neighborhood 
of Washingtonville and at Hammondsport, N. Y. About 
4 0 0  tons of grapes are annually crushed to make cham
pagne at this plant and an equal quantity for the manu
facture of still wines. In the Hudson Valley alone 
there are 10,000 acres devoted to the growing of grapes 
for wine-making, and in the Lake Keuka district about 
] 5,000 acres. In the whole of New York State there 
p.re about 50,000 acres under wine grapes. New York 
ports and sherries have taken their place in the market 
with the European wines. New York claret and Sau
terne types are rapidly taking the place of the higher 
grade imported wines, and her champagnes, while 
handicapped by the popular prejudice against a native 
wine, are rapidly forging to the front. 

. The process of making champagne is an exceedingly 
intricate one, and one requiring a long training. A 
successful champagne maker must not only be an ex
pert viticulturist, but he must also be a competent 
chemist. Champagne is not the product of any one 
grape. It is a blend of the juice of several varieties, 
and as the constituents of these grapes vary in different 
years, they must be combined each year in varying 
quantities to produce a uniform and perfect wine. The 
grapes used for champagne making in this State are 
the Elvira and White Diamond, which are white grapes, 
the Dutchess, a black grape, the familiar red Delaware, 
and the Eumelon, which is a dark grape. The juice 
of these is expressed separately in the fall, allowed to 
undergo the first fermentation naturally, and then al
lowed to rest in immense casks until spring. Then the 
jnice of each is analyzed, in order to determine the 
proportions of each needed to produce the perfect blend. 
In their separate state they are known to the wine 
makers as champagne wines. A perfect champagne 
should contain about ten per cent of alcohol, seven
tenths of one per cent of tartaric acid, two to three per 
cent of sugar, and the rest the water derived from the 
natural juice of the grape. In seasons like the present 
when,- owing to a cool and wet summer, the grapes are 
watery and deficient in natural sugar, it is sometimes 
necessary to add a little pure cane syrup to the wine 
to bring up the percentage of sugar. In all cases the 
sweet wines are produced by the addition of sugar. 
The dry wine is a natural champagne. When the right 
proportions have been determined by a chemical analy
sis of the champagne wineA in the spring, the blend is 
made and the wine bottled. It then enters upon the 
process of fermentation in the bottle, which is the dis
tinguishing characteristic of true champagne. Many 
cheap sparkling wines are made sparkling by charging 
them with gas. The gas in champagne is developed by 
the fermentation in the bottle. This process takes 
about three years. The bottles, tightly corked and 
secured with thick wires, are piled one on top of the 
other in stacks containing thousands of bottles, in a 
moderately warm cellar. There they remain undis
turbed until the fermentation is eomvl ete. The only 
means that the maker has to Imow when this is so is 
by the breaking of the bottles on a.ccount of the enor
mous pressure of the gas developed in the fermenta
tion. About five per cent of all champagne made is 
lost by this breakage, and often whole stacks of bottles 
are shivered before the process can be checked. When 
t he breakage becomes so great that it i s  evident that 
the fermentation is complete, the bottles are removed 
to a cooler cellar and there set out neck down in slotted 
tables for the final process of clearing. The object of 
this is to allow the sediment in the bottles to settle on 
the corks, and to facilitate this settling each bottle 
must be shaken twice a day for a period ranging from 
fourteen days to a month. A force of forty men is 
employed at shaking bottles during the season at Wash
ingtonville. 

When the settling process is complete that of disgorg
ing follows. The wire is removed and the cork with the 
sediment resting on it is expelled by the pressure of 
the gas. If the wine is to be dry the bottle is then 
filled with a little old champagne, and if it i s  to be 
sweet a dosage of cane syrup is added. The bottles are 
then finally corked and labeled and are ready for the 
market At this stage the wine is in fair condition. 
It improves for about two years after bottling, when 
the improvement ceases and it is liable to deterioration. 

The other types of wine made in New York State are 
determined by the kind of grape used, and to some de
gree by the manipulation in making. Sherry is made 
from the FolIe Blanche grape and is aged in a heated 
room. Tokay is made from the old raisin grape and is 
a perfectly natural wine. It improves indefinit.,ly with 
age and. does not acquire its best qualities until it is 
about twenty years old. Clarets and Sauternes are the 
simplest types of wine and are made from various types 
of grapes. 

Nearly all the American types of wine grapes have 
been developed from the American wild grape. It is a 
fact well known to viticulturists that seedling grapes 
are seldom true to type. Half a dozen seeds from one 
berry will, if  planted, produce probably as many differ
ent types of grape, and the chances are that they will 
all be worthless. The valuable types are all propa-
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gated by cuttings, which always remain true to the 
parent type. Viticulturists are constantly experiment· 
ing with seedlings in search of new varieties, but if 
they obtain one of value from a thousand seedlingE 
they consider themselves fortunate. Many of the most 
popular varieties have been discovered by accident. 

• • • • • 
Autolllobile Not" ... 

A curious automobile is said to have been invented 
by a Russian engineer, Konstantinoff, in the shape of 
an auto-sleigh combined with a boat. Prince Khilkoff 
is to use it to cross Lake Baikal, and it can run over 
the ice or in the water. Its form resembles that of a 
boat, below which are set two steel bars which serve 
as runners. The sleigh is propelled by a wheel driven 
by the gasoline motor, the wheel having points in order 
to grip on the ice. When the boat is in the water, the 
motor is connected to a propeller by a clutch. 

A mill is being equipped in Lancashire, England, for 
the manufacture of cotton automobile tires by means 
of a new American machine. With this apparatus the 
tires are woven in much the same manner as cotton 
wick for lamps. The tire is continuous and endless, 
and of the form and shape of the wheel, thereby en
abling fitting to the wheel to be carried out with fa
cility and celerity. The tire has a greater bursting 
strain than any other material from which tires are at 
present made, being equivalent to 6,000 pounds per 
square inch. By means of this machine a tire can be 
turned out complete in thirty minutes. 

An important and extensive development of trans· 
port by automobiles has been inaugurated in middle 
and southern Italy. The present horse diligence ser
vice is considered too lumbering, costly, and slow in 
comparison with motor vehicles. The type of car which 
is to be introduced upon the new system is the "Pipe," 
the well-known Belgian car. Contracts have been 
placed for the supply of 600 Pipe chasses fitted with 
20-horse-power motors, together with 300 wagon ami 
3 0 0  omnibus bodies, so that one-half of the consignment 
will be available for the transit of freight, and the sec
ond moiety for passenger traffic. The bodies are, how
ever, to be made interchangeable, so that, if necessary, 
a car can be converted from one type to the other in 
about half an hour. The omnibus vehicles will have 
accommodation for 10 or 12 passengers, and the freight 
cars for two tons of merchandise. The scheme is being 
organized by the government and the various munici
pal corporations that will be concerned and benefited 
by the service. The roads are to be overhauled, cor
ners eased, bridges of substantial construction erected 
at necessary crossings over ravines, and other im
provements carried out. The system will be operated 
upon similar lines to a railroad, with stopping places 
at certain intervals, where the municipal authorities 
will establish open waiting rooms. The first route is 
to be opened in January next, and the succeeding ser
vices as rapidly as the necessary arrangements can be 
completed. 

The modern motor car has found its way into the 
White Mountains, and from all parts of New England, 
from New York, and New Jersey, and even from the 
Middle West, it is being headed toward that picturesqne 
section of New England. Early in the season the 
horses were very much afraid of it, as previous to this 
season it was a comparative stranger. At Bretton 
Woods stables, where there are more than one hundred 
horses, the experiment was tried of bringing the horses 
in contact with cars of various types, until they became 
thoroughly acquainted with the fact that the machines 
would not injure them. Mr. J. F. Hathaway, of West 
Somerville, was the auto-philanthropist who took upon 
himself the task of bringing horse and motor into 
harmony. His first move was to drive his car into the 
stables, causing at first a great deal of commotion, 
some of the horses being so frightened that they lay 
down in the stalls ; but with daily schooling and coax
ing, most of them were soon induced to eat oats and 
sugar from the machines, and some of the best pupils 
came to this within one hour's time. It took careful 
and painstaking work for a few days to get them ac
customed to the cars under all circumstances. The 
results have fully compensated the teachers for their 
efforts, as there has not been the slightest accident to 
any person, horse, or vehicle. This is the more re
markable in view of the great amount of driving and 
riding at Bretton Woods, the red-ord for the eight days, 
August 21 to August 28 inclusive, showing 4 9 6  horses 
let to guests at Bretton Woods . .  In this equine school 
were fifteen spirited saddle horses that were ridden by 
the hotel guests, many of whom were never in a saddle 
until they came to Bretton Woods. 

. · e  . 
A water tube boiler has recently been designed on the 

counter-current system, in which the gases produced in 
a refractory lined furnace are caused to travel spirally 
down the length of the boiler tubes while water ascends 
the tubes in which spiral retarders are placed. 
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Engineering Notes. 

An extensive subway system for Chicago is under 
contemplation, and the preliminary plans for lower
ing the street-car tunnels have been submitted. 

A powerful cable way has been built to carry the 
necessary material across the river at the Victoria 
Falls for the bridge and permanent way. The bridge 
is expected to be completed by the end of this year, and 
the section to Kalomo, 1 5 0  miles in length, a few 
months la ter. 

About 1,010 tons of steel were used in the construc
tion of the coal storage plant for the New York navy 
yard, which it cost approximately $ 1 6  per ton to erect. 
The driving of the field rivets was the most expensive 
part of the work, the average cost being about 25 cents 
per rivet. 

For protection of an iron pipe, dipping it in liquid 
asphaltum, rather than coal tar and pitch, is advocated. 
The variety of asphaltum obtained as a by-product from 
the California oil wells is cheap. A pipe thus coated 
was laid for conveying salt water, and after six years 
was found to be still bright, not having been attacked 
either inside or outside. 

A new system of laying asphalt roads is being 
adopted in London. Instead of paving the road with 
one homogeneous mass of the paving material, which 
means the closing of the thoroughfare for a prolonged 
period, the asphalt is laid in slabs, in the same man
ner as paving stones. The asphalt slabs are previous
ly hardened, so that all it is necessary to do is to lay 
them down on the prepared foundation, and cement 
them into position with tar. By this system a road 
can be reopened for traffic as rapidly as it is paved, 
while a further distinct advantage is obtained, as ow
ing to the use of the tar at the joints, the surface of 
the roadway is less slippery than in the case of large 
unbroken stretches of asphalt paving. 

As already notified in these columns, the British 
Admiralty has decided upon the utilization of liquid 
fuel for the propulsion of naval vessels, and the ap
plication is being adapted to the larger as well as the 
smaller craft. The after boilers of the battleship 
"Prince George" have now been fitted with oi l-burning 
apparatus, and the necessary tank accommodation for 
storing the oil. The reservoirs for the latter are in the 
double bottoms, provision for 4 0 0  tons of oi l having 
been made. The Admiralty, however, does not intend 
to supersede coal entirely by liquid fuel, but rather to 
utilize it for auxiliary or emergency purposes, such as 
when the coal is running short, or it is necessary to 
raise steam quickly. 

A series of trials, which will prove of great value 
to marine engineers, concerning the weight of steam 
used in turbine and reciprocating engines respectively, 
are to be carried out by the British Admiralty. Two 
torpedo boats, one of which is fitted with Parsons tur
bines, and the other with ordinary reciprocating en
gines of the latest type, are to be employed for the pur
pose. Both these vessels are fitted with Yarrow water
tube boilers, and the boats are practically sister ships. 
Measuring tanks are fitted to the decks of each ves
sel. The condensed steam will be pumped into each 
of these, and carefully measured. By this method an 
approximate comparison of the relative economy of the 
two systems of propulsion will be obtained, for it will 
be possible to ascertain the actual weight of steam 
passing at any stated periods, such as an hour, through 
the machinery. E:Very care will be observed to render 
the records as accurate as possible, so that a practical 
estimate may be obtained. 

The completion of the recently sanctioned railroad 
up Mont Blanc will signalize the highest railroad in 
the world. The franchise for this achievement has been 
granted by the French government to Messrs. Deraud 
and Duportal, two well-known engineers. The rail
road will have its lower terminus at the town of Fayet, 
and climb the southern slope of the mountain range to 
the summit three miles above. In the design of route 
to be followed by the railroad, special attention has 
been paid to scenic effect for the edification of tourists, 
so that magnificent Alpine vistas may be obtained from 
all of the stations. Owing to innumerable engineer
ing difficulties in the scheme, the railroad will follow 
a tortuous route. Also owing to the necessity of en
a bling passengers to become accus tomed to the grad u
ally rarefying atmosphere, the speed of ascent will 
only be equivalent to a horizontal speed of one mile 
an hour, so that th'tl entire journey will occupy four 
hours. The railroad will be electrically operated, the 
necessary motive power btlfng supplied from the moun
tain torrents and waterfalls abounding in the district. 
Twelve round trips a day will constitute the service, 
and in the event of the electric power failing, power
ful gasoline cars will be retained, in readiness to reo 
sume the service until the electric fault is repaired. 
The round trip will cost $4. The construction of the 
railroad is estimated to cost $ 175,000,000. Each section 
of the railroad will be opened for traffic as soon as 
completed. 
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The Advertise_ents in the Sub_ay. 

To the Editor of the SCIENTIFIC AMERICAN : 

Allow me to express appreciation, from a bacteriolog' 
ical standpoint, of your recent editorial condemning 
the devices set to accumulate dust and dirt in the Sub· 
way stations. 

It seems incredible that at this time, just when the 
city has appropriated a large sum of money to investi
gate respiratory diseases, a condition such as that rep
resented by the Subway stations should be allowed to 
exist. The Subway under the best of conditions will be 
a good lurking place for disease bacteria, and every 
possible means should be used to p.revent this. 

The more modest of the citizens who practice the 
filthy habit of spitting will use these Subway orna
ments to hide the evidence of their uncleanliness and 
each one may bc'come the focus for the dissemination 
of respiratory disease. 

When future generations come to a better knowledge 
of conditions influencing the spread of disease, they 
will have to acknowledge a debt of gratitude to the 
press that is now doing so much to aid science in the 
adoption of the right kind of hygienic -laws. 

ROBERT J. WILSON, M. D., 
Instructor in Bacteriology. 

The University and Bellevue Hospital Medical Col
lege, New York, November 3, 1904. 

. . � .  
Vacu UB. Tubes. 

To the Editor of the SCIENTIFIC AMERICAN : 

In some recent experiments the writer was astonished 
to find that a

.
vacuum tube could be made to glow with

out the use of apparatus. This fact, perhaps familiar 
to some, will be new to others, and being easily de
monstrated, seems worth describing. 

If an ordinary incandescent electric light bulb or 
a Crookes tube or radiometer tube is subjected to rapid 
friction with the hand, it will be found that the whole 
interior of the tube glows with a faint, bluish light. 
The light lasts only during the actual friction against 
the tube, fading out almost instantly. It does not mat
ter how the tube is held, the only condition being that 
the motion shall be rapid and light, several times a 
second, the hand l eaving the tube after each stroke. 
The glow fills the whole interior of the tube, but is 
usually more intense at the point of rubbing. The 
condition of the atmosphere, the matter of insulating 
or grounding the tube, heat and cold, have no apparent 
effect u p on the light. Of the various substances used 
as rubbers nothing was found to answer better than 
the hand. The intensity of the light depends to some 
extent upon the state of the vacuum, as some tubes re
spond more readily than others. Tests with the photo
graphic plate show that the light possesses but feeble 
actinic power. In order to see the glow it is necessary 
that the room be absolutely dark. 

The existence of the light probably depends upon the 
production of electricity, although its apparent indif
ference to atmospheric conditions, insulation, h eat and 
cold, is difficult to reconcile with this view. 

Media, Pa., October 1 1 ,  1904. C. M. BROOMALL. 

THE ANCIENT RACES OF YUCATAN AND MEXICO.- I. 
BY RANDOLPH I. GEARE. 

• Judged from the standpoint of mystery, it is no won· 
del' that the history of the ancient American races 
which occupied Yucatan and the territory to the south 
and welt, and built cities, such as Mitla, Uxmal, Chich
en-Itza, Palen que, and hosts of others, whose ruins are 
still in some instances substantial evidences of a high 
degree of civilization, has excited the interest of the 
greatest archlEologists of the United States, of Spain, 
of England, and of other countries. Their explorations 
have produced most valuable results, and numerous 
books have been published Cescribing these ruined cit
ies and the principal buildings which they contained. 
For this reason the present article will not deal, save 
incidentally, with the ruins, but will be devoted chiefly 
to a discussion of the history and manners of the build
ers. 

Numerous theories have been advanced as to the 
origin of the three great original American races, 
namely, the Mayas, who occupied Yucatan and Chiapas ; 
the Nahuas ( or Aztecs) who settled in the Valley of 
Mexico; and the Zapotecas, whose home was in Oaxaca. 
The early Greek historians believed that over the mid
dle portion oi what is now the Atlantic Ocean there was 
once a broad continent, called Atlantis, inhabited in 
early days by a highly-cultured race of p eople, who 
gradually but persistently extended their sphere of oc
cupation until at last the gods became angry with them, 
and punished their greed for territory by submerging 
Atlantis beneath the waters. 

However this may be, it is certain that into this 
strange and ( comparatively speaking) newly-begotten 
land, pioneers of the red race found their way ; and, 
attracted by the fertility of the land, as well as 
b'Y the presence of the numerous huge natural wellS 
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which seemed to lead. down into the very bowels of the 
earth, built themselves habitations. Here they pros
pered and multiplied ; and as they were comparatively 
isolated and free from interruptions, went on from 
century to century building cities and developing their 
various arts, until in time each great well  or group 
of wells was enriched with temples and palaces, grand 
in proportions and rich in unique though barbarous 
sculptures. For a long time comparative peace pre
vailed, and the s everal communities seemed welded to
gether in a strong and permanent union-the firs: 
United States of America! But th e  rapid development 
of many centers of culture and power led to jealousies 
and feuds ; and from native sources it has been learned 
that only a few decades before the arrival of Columbus 
disastrous wars ensued, depopulating many districts 
altogether, and reducing the cities to ruins. Then it 
was that the strong impetus toward culture of these 
remarkable people, who had passed through all the 
gradations intervening b etween a savage and civilized 
race, weakened, and the contentions of numerous chief
tains, pitted against one another, dissipated the essen
tial elements of national strength. It was at this junc
ture that the Spaniard appeared upon the scene with 
his warlike fleets, seeing which the warring and partly 
scattered tribes once more became reunited, and a bold, 
common system of defense was organized. Though 
largely superior in numbers, however, they were entire
ly unable to withstand the assaults of the E'uropeans 
with their improved modes and weapons of warfare, 
and by the force of the gun and the horse Spain easily 
secured a permanent foothold, which otherwise p·rob
ably could not have b een obtained for centuries, if 
at all. 

The natives declare that the whole of Yucatan, and 
indeed the greater part of Central America, was at 
one time ruled over by one king, and that it was then 
called "Maya" or "Mayapan" (banner of Maya ) .  In 
very ancient times the peninsula was known as Mayax, 
or the "first land." 

The Maya language is still spoken more than the 
Spanish by the natives of Yucatan, of Peten, in the 
northern part of Guatemala; in the Lacandon country, 
on the shores of the Unmacinta, and in the valleys of 
the region called "Tierra de Guerra." 

As a rule the Mayas were dignified, grave, and 
somewhat inclined to melancholy, yet some of them 
were very witty and clever jesters. The women 
were pretty, and lighter in color than the men. They 
were loving and lovable, exceedingly modest and in
dustrious. It is said that even now no Yucatan In
dian is ever rough or clumsy. They are scrupulously 
clean, in marked contrast to the aborigines of Mexico. 
Both sexes wore white cotton garments, those of the 
women being ornamented with colored embroidery. 
Some of the men wore handsome cloaks, made of stuff 
resembling fine damask of many hues. 

There were Maya colleges for both sexes of the higher 
class, and also convents. The nuns lived like the Ro
man vestal virgins, and any of them who failed to keep 
their vows were killed with arrows. The high priest, 
however, if so desired, could sanction a vestal leaving 
the convent and marrying. 

The young men were treated with much severity. It 
was considered disrespectful for them to amuse them
selves before their elders, so public buildings were pro
vided where all the youths congregated for recreation, 
including athletic sports, acting, singing, and dancing . 

One of the most remarkable discoveries by the Span
ish priests concerning the ancient Maya religion is that 
they practised baptism and confession. The baptismal 
rite was called Zihil ( to be born again) ,  and was cele
brated when the children were between three and 
twelve years old. It consisted in part of sprinkling 
them with water. As to confession, husband and wife 
told their sins to each other, which afterward were 
m ade public, so that al l could implore their god Ku 
to forgive the offending one. They believed that when 
they died, they went to a place where they would suffer 
for their sins, progressing later to a happy state, and 
that after a lapse of time they would again be reincar
na ted on this earth. 

The Mayas were not formerly idolaters, although 
ages ago they regarded the mastodon as fit to represent 
a god, because it was the largest and most powerful 
creation known to them. But it was only a symbol, 
and was not regarded as a real god. They also adored 
the sun as the source of all light and heat, hence their 
worship of fire as emanating from the sacred orb. They 
believed in one unseen, incomprehensible power ( Ku ) . 
The present Mayas, on the other hand, are quite differ
ent. They are idolaters, and have blind faith in wood
en saints or images, before which they devoutly say 
their prayers. 

The ancient Mayas expressed a loathing for eating 
human flesh, a1'1'l they hated the Mexican Indians be
cause they practised cannibalism. Nor is there proof 
that they made cruel sacrific'es of human beings, al
though some of them, with the hope of gratifying their 
deity, would volunt:lrily throw themselves into one of 
the large natural wells ( S,enote) , firmly believing, how-
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ever, that on the third day they would rise again. This 
is certainly significant, as it hints at their belief in the 
resurrection of the body-a doctrine commonly ascribed 
only to the Christian faith. 

At the time of the Spanish conquest, the lower classes 
of the Mayas practised inhumation, the grave being in 
or at the back of the house. The mouth of the corpse 
was filled with corn and some money, consisting of tiny 
copper bells and bright red stones. With the body was 
placed some article indicating the calling of the de
ceased, and some provisions. They were buried lying 
at full length, but one tribe, dwelling between Guate
mala and Chiapas, doubled up the legs and brought the 
face into contact with the knees, binding the body and 
placing it upright in a round hole. 

When the Spaniards took possession of the land, the 
Mayas were still a populous nation, numbering not 
less than two million souls, although at the present 
they are believed to have decreased to about one
fourth of that number. In the northern part of the 
Jand they still occupy there has been much commin
gling with Spanish blood, while in the interior there are 
yet some tribes that have n ever yielded their inde
pendence, and still oppose the approach of white men. 

The only existing witnesses of their former great
ness consist of ruined temples, palaces, and other na
tional buildings ; in fact, the Maya territory, which 
now occupies some seventy thousand square miles, is 
literally dotted with the ruins of towns and laree 
cities, which were once teeming with life and activity . 
They had their arts and industries, too ; and their 
books, of which many examples are to be found in 
European libraries, give evidence of much skill in 
glyptic and pictographic writing. They also had a sys
tem of time-keeping, which was so accurate that they 
are believed by some to have borrowed certain parts 
of it from eastern countries. They also had and still 
have a well-developed language, which in grammatical 
construction is said to resemble English more than 
any known American tongue. In commercial and agri
cultural p.ursuits they were eminently successful, trad
ing with Cuba and many other ports, perhaps including 
Florida. Their textile and ceramic arts, says one writer, 
were practised with especial success, certain varieties 
of earthenware obtained from the sou thern Maya areas 
ranking among the highest work of its class in Amer
ica. Thus it is evident that the Mayas were not an 
ignorant, enslaved race, oot rather a people endowe,l 
with a high mental order as compared with some other 
native stocks. 

In appearance the Mayas of to-day are dark, sturdy, 
and short, and in general may be said to possess the 
usual characteristics of the red race. One writer says 
that while their origin is largely a matter of conjec
ture, one account of them connects them with the his
tory of the god and culture-hero Itzamna, and derives 
an important division of the race from the East, where, 
as already hinted at, they are said to have come across, 
or rather through, the area now occupied by the waters 
of the Atlantic Ocean. 

It is worthy of note here that, however 8triking may 
be the parallel between the Mayas and the Aztecs in 
arts and customs, their languages are quite distinct, 
and the similarities between them are probably due to 
the fact that in the course of their history the Mayas 
were at times in contact with the great tribes that in
habited the Mexican plateau. "Indeed," writes Mr. 
Holmes, "all may have had a common origin to the 
north o f  Mexico, or even beyond the Rio Grande." It 
seems certain, at all events, that the Mayas were from 
the standpoint of culture ahead of all other American 
tribes, and although barbarians, in the strict sense of 
the word, were sti l l  on the border of a high civilization. 
Unlike savages, they had a system of keeping records, 
and were probably the only race on this continent that 
had made headway in developing a phonetic system or 
writing. Thus, their h ieroglyphs, which have lately 
received much attention, and regarding which a very 
interesting paper by the well-known archlEologist, Dr. 
Cyrus Thomas, is being published in the Report of the 
Smithsonian Institution, occupy a place somewhere be
tween pictographs and l etters, so that a distinct period 
of literature was actually dawning in America when 
the advent of the Spaniards permanently interrupted 
its progress. 

(To be concluded. ) 
,. I '  • 

The Carnegie Institute of Washington has just 
issued a pamphlet containing an account of a new 
method of determining compressibility by Messrs. T. 
W. Richards and W. N. Stull. Bromine, iodine, C:1r
bon tetrachloride, chloroform, bromoform, water, and 
mercury have been examined. In the case of a sub
stance like bromine, the liquid is hermetically en
closed in a very thin, flexible glass bulb, and sub
jected to compression under mercury, correction being 
made for the change in volume of the mercury and 
the glass. A new form of high-pressure manometer 
has been devised, the working of which depends upon 
the difference between the compressibility of water 

and mercury. 



JAPAN AT THE ST. LOUIS FAIR. 
BY THE ST. LOUIS CO"RRESPOND,KN T  OF THE SCIENTIFTC AMERICAN. 

It is a strong tribute to the self-reliance and re
sources of Japan that, in spite of the war for existence 
which hung over her head, she should have carried 
through her plans for an exhibit at St. Louis costing 
over $1,000,000. The most picturesque part of Japan's 
representation is found along the terraced hillside co\'
ered by the buildings and gard ens of the imperial gov-
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ernment, and in the exhibit lmown as "Fair Japan," 
where her quaint customs and interesting ways are 
enacted by hundreds of living Japanese types. 

At the gateway leading to Fair Japan is a perfect 
reprod uction of the great entrance to the famous Tem
ple of Nekko, built centuries ago by one of the rulers of 
Japan. This beautiful temple was decorated with gold 
and lacquer and carvings of the most famous artists 
of the time. The temple is one of the most noted 
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types of Japanese architecture at Nikko, th e Mecca of 
art in the island empire ; hence there is an old proverb 
to the effect that nothing can compare in beauty to 
Nikl{o. 

In the pavilion grounds are the Japanese adminis
tration building, where the commissioners make their 
headquarters ; a reception hall, where the Japanese re
ceptions and banquets are held;  and two public tea-

( Continued on page 378.)  

Workin,!!; l\[odel of a Japanege Colliery, l\lines and lletallUl'gy Building. Native .Boat and Rustic .Bridge in " j;'ah' Japan." 

Scene in the Japanese T heatre in " .Fair Japan." 

Photograph copyright 1�U4. by J.ouI61ana J'urctlase b;xposH.lOn Uompany. 
Japanese Government Pavilion and Gardens. 

JAPAN AT THE WOB.LD'S FAIR. 
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THE NEW ASTEROID CAMERA AT T HE UNITED STATES 

NAVAL OBSERVATORY. 
BY C. H. CLAUDY. 

It is somewhat difficult for the layman to understand 
the uses and necessities of some of the more obscure 
departments of astronomical work. Of what use, he 
asks, is the accurate determination of the parallax of 
some small and faint star, or the plotting of the orbits 
of some of the asteroids ? But things astronomical, 
like things terrestrial, have a fashion of depending very 
much upon each other ; and to continue the instance 
just mentioned, the accurate measurement of the solar 
constant, most important to navigators, depends upon 
a great many factors, of which asteroid observations, 

View of the Instrument on the Piers, 
Equatorial Dome in the Distance. 

or at least observations upon Eros, the 
nearest of these little bodies, is not the 
least important. 

As everyone knows, asteroids are tiny 
little planets revolving about the sun be
tween the orbits of the major - planets 
Mars and Jupiter. Foreshadowed by 
Bode's law, now discredited, hunted for 
by an association of astronomers, the first 
asteroid was discovered by an independ
ent observer, who called his discovery 
Ceres. Now there are several hundreds 
of the little bodies known, but as others 
are constantly being discovered, the field 
is not yet closed. Of course, all the 
brighter ones, and consequently the lar
gest and most important, have been dis
covered, but the little ones present prob
lems of interest not to be despised. The 
old way of setting about discovering an 
asteroid was to compare a suspected re
gion of the sky with a chart, and if any
thing was to be seen not on the chart, to 
observe it for movement. This was a tire
some, tedious, and not particularly relia-
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across the heavens from east to west. So it is necessary 
to keep the camera moving with the stars, or all of 
them would make trails, and the value of the observa
tion be lost. This keeping the camera in motion toward 
the west as fast as the earth turns to the east is 
accomplished by having the instrument mounted equa· 
torially, or, as in the present case, attached to some 
other instrument's equatorial mounting. An equatorial 
mounting, be it understood, is one which has two axes, 
one in the plane of the earth's axis, the other in the 
plane of the earth's equator. The polar axis is reo 
volved at a speed which would carry it around once in 
a sidereal day, so that it exactly compensates for the 
motion of the earth around its axis. 

'l'he Masonry Piers. 
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of the Observatory, Mr. Dinwiddie took the modest ap
propriation which was allowed and set to work. 

The first thing to do was to make the plans. The 
next, to overhaul the discarded mounting and put it 
together in fit condition to work. This being done, an 
accurate template was made of the base of the iron 
mounting, which was used to set the bolts, firmly fixed 
in cement, at the top of the piers, solidly set on a cement 
foundation, in the southern part of the Observatory 
grounds. The piers being constructed, the next thing 
was to raise the huge iron support for the polar axis in 
position and bolt it home. This was accomplished with 
the aid of the scaffolding shown in the illustration, a 
chain-hoist, worked by man-power, and a litt le  belp from 

other Observatory employes. The scaf
folding was limited in size by the length 
of the timbers which could pe convenient 
ly obtained, so that the setting of the; 

iron was somewhat complicated. It was 
necessary to first raise it as far as possi· 
ble with a top hoist, and then take hold 
below the center of gravity, steadying the 
mass with guys. In this way it was final
ly placed in position, and shortly after
ward the other axis and the central sec
tion of the old telescope were placed in 
position. 

A wall of brick and cement was then 
built around the piers and on this a house 
erected, Mr. Dinwiddie doing much of the 
work himself. This house, or shelter, as 
it is locally termed, is of peculiar con
struction. It has two rooms, one contain
ing the telescope, the other to be used 
either for a dark-room or as observers' 
quarters. The roof over the telescope is 
mounted on wheels, which run on rai l s  
the whole length o f  the building. When 
the telescope is to be used, this roof will 

ble operation. Now the astronomer turns 
his heavenly camera on the sky, and 

THE NEW ASTEROI D CAMERA AT THE UNITED STATES NAVAL be slid off its permanent position back 
over the roof of the second room, ihm; 
leaving the telescope free to the heavens. when he finds a small trail or line on the 

plate, instead of a point, he knows that the particular 
heavenly bodY which made that trail was within the 
planetary system, and consequently an aHt€roid. 

At the Naval Observatory, Washington, there has 
been in use for some time a camera with a nine· inch 
lens, attached to the great equatorial telescope. Of 
course, when the camera is being used, the great in
strument is out of commission, only the mechanism 
which moves it being used. For it should be clearly 
understood that taking pictures of the stars is an affair 
of some time, exposures of from one to three hours 
being given. During this time, of course, the earth is 
turning about its axis, and the stars are traveling 

OBSERVATORY. 

Now this camera which is mounted on the big tele
scope does very good work, but it sadly interferes with 
the regular work of the big telescope. At the same 
time, the purchase of a new equatorial mounting, big 
enough and strong enough to do the work well, is an 
expensive matter and one which the powers who have 
charge of the Congressional appropriation would be 
slow to advise. Matters being in this state, Mr. Din
widdie, of the Observatory staff, proposed that a double 
asteroid camera be constructed out of the old equatorial 
mounting which was put in the junk·pile when the 
Observatory moved to its present site in 1893. Aided 
by the far-sighted policy of Admiral Chester, in charge 

All this can be plainly understood by reference to the 
accompanying photographs. 

When completed, the central section of the telescope, 
tube, which is all that will be carried by the mounting, 
will have on each side of it a duplicate camera, with 
separate lens of its own-duplicate, because it some
times happens that there is a flaw in the plate, caus
ing the observer much lost time and worry. By taking 
two plates, exactly alike, there will be no possibility 

. of mistaking a flaw for an asteroid, as it is hardly 
conceivable that the same flaw in the same place should 
appear in two plates. Through the center of the tube 
will be a telescope, used for finding and for following. 



It may be asked why it is necessary to follow a star if 
the clockwork turns the telescope and keeps an object 
oriented in spite of the earth's motion. The reply may 
be that although the accuracy of the clocks which drive 
the telescopes is remarkable, they are not absolutely 
accurate and occasionally vary in rate. So an occa
sional visual observation is necessary to keep the whole 
accurately pointed. The telescope is so manipulated 
that a certain star is exactly on the crosshair in the 
eyepiece. Should the star get away a little bit, the ob
server can immediately correct the movement, and as 
the exposure is so long, such a variation for a short 
time is ineffectual. 

The work has been going on since June, and is rap
idly nearing completion. When it is finished, the Ob
servatory will have an asteroid camera which will not 
only relieve the great equatorial from work for which 
it was not designed, but an instrument second to none 
in effectiveness. Incidentally, Admiral Chester will see 
a tangible, new instrument come into being during his 
administration ; and Mr. Dinwiddie, who planned and 
carried out the undertaking in the face of such discour
agement from many who said the task could not b e  
done, will have cause t o  triumph, not only in the fact 
that he has made this apparatus, but that he has put to 
legitimate use a valuable telescopic mounting which 
for eleven years has rusted in the scrap-heap. 

JAPAN AT THE ST. LOUIS FAIR. 
(Continued from page 376.)  

houses where refreshments are served at all times. 
There are also a Japanese bazar and several resting 
places of characteristic architecture. In the gardens 
surrounding the administration building a successful 
effort has been made to reproduce the best features of 
Japanese landscape gardening ; so well has this been 
done that travelers who are familiar with Japan state 
that they can readily imagine themselves back in the 
Island Kingdom. 

While the outdoor beauties of Japan attract the 
World's Fair visitor, it  is the magnificent handiwork 
of tlie Japanese people that makes the most lasting im
pression. In the Palace of Varied Industries is an ex
hibit of the most beautiful cloisonne ware ever exported 
from Japan. This famous ware has never been equaled 
by any other people. To manufacture the finest quality 
of it takes nearly a year's time, separate burning and 
polishing being required for every distinct color used, 
and these vases and urns are ornamented with pictures 
in many colors. In nothing else are such brilliant 
colors to be seen. The decorations consist of flowers, 
birds, fish, and landscapes in every conceivable shade 
and color. The process of making this ware is a Japan
ese secret carefully preserved. Some of these cloisonne 
vases are valued at several thousand dollars each. 
They are in all shapes and sizes, from a ,few inches to 
eight feet high. There is also a great display of Japan
ese porcelain ware of many varieties, sizes, and colors, 
and thousands of bronzes that are highly artistic. The 
carving is unexcelled, the expression being wonderfully 
lifelike. Elaborately carved furniture is to be seen in 
many varieties. The coloring is of the rich and artis
tic character for which the Japanese are so famous. 
There are magnificently-carved cabinets of red and 
black lacquer and gold, and lacquer tea tables inlaid 
with gold and fine woods. 

Passing from the beauties in wood, metal, and porce
lain, the visitor approaches a most elaborate and varied 
display of fine embroidery. Here are kimonos in rich 
silk, embroidered in most beautiful colors, and various 
other articles in silk, such as parasols, fans, curtains 
and wall ornaments. Just beyond are many fine pic
tures of animals, bird.s, and landscapes, embroidered in 
silk. No oil paintings were ever more perfect or more 
true to life. There is one picture of a cockfight, w ith 
feathers flying in the air, so natural in appearance that 
the scene seems real and the birds actually alive. 

There are elaborately embroidered screens which re
quired years to make ; magnificent silk shawls, hand
kerchiefs and other articles for ladies, and thousands 
of yards of the finest silks ; toys in endless variety, fine 
furs, displays of the b est native work in painting and 
gilding on leather, a great collection of Japanese hats, 
Japanese lanterns of all sizes, shapes and colors, and 
a bewildering variety of other art treasures that bear 
the stamp of Japanese excellence. 

A model of a silk factory is a feature of the exhibit, 
and here, too, the Japanese thoroughness is manifest in 
every detail. There is a model of the house where the 
silkworms are reared and cared for. Another building 
shows where the silk is spun and woven, and the entire 
process of silk 'culture is fully displayed. 

In the Palace of Education the Japanese exhibit of
fers another surprise. All the schools of Japan have 
displays, and more evidences of Japanese thoroughness 
and attention to detail are given. Charts show the 
school attendance, averages, the number of readers in 
libraries, number of copies of journals published, expen
ditures, etc. The Japanese school course consists of 
eight years in the primary, five years in the intermedi
atl/, three years in the high school and in the university 
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three or four years. They have three kindergartens 
also and their technical schools, normal schools, and 
agricultural schools, besides their regular paid insti
tutes, just as they exist in Europe and America. In the 
public schools the boys are taught bronze work, wood 
carving, lacquer work, and to paint in water colors, 
and the girls are taught embroidery. Great care is 
shown in the methods employed, and nothing is omit
ted that might aid in perfecting the education of Japan
ese children. 

The busy Japanese are fully alive to their fishery 
interests, and have an extensive display of fishing boats, 
tackle, and fishing appliances of every description in 
their well-equipped section in the Forestry, Fish, and 
Game Building. Nine distinct varieties of fishing boats 
are shown. 

In the Palace of Agriculture Japan's agriculturaI 
display asserts itself. It is in charge of K. N. Ohashi, 
Japanese commissioner to the World's Fair, and is ar
ranged with great taste as well as completeness. The 
rice exhibit is the principal feature, and every phase 
of rice culture is minutely shown. The grain is taken 
from the time it sprouts, to the matured stalk bearing 
the ripened rice, twenty varieties of which are exhib
ited. The insects that injure rice are shown in glass 
cases, and the diseases affecting rice are shown in 
their several stages of development. The methods of 
hunting the insects are illustrated in photographs and 
drawings. A large display of fruits is exhibited, the 
Japanese persimmon being present in many varieties. 
Fruit culture in all stages is seen in pictures and draw
ings. The culture of tea and methods of growing tea 
scientifically are shown in detail, even the fertilizers 
required by certain soils being displayed. There is a 
tobacco exhibit of considerable magnitude. In Japan 
tobacco is a government monopoly. The exhibit shows 
the land desirable for tobacco and the methods of to
bacco culture. 

At the doorway of thf' Japanese exhibit of agriculture 
is a beautiful show-case in the form of a jinrikisha, 
made of gold and lacquer and valued at $1,000, and a 
large bush of flowers made entirely of silk. 

rhe important coal-mining interests in Japan are well 
represented in the Mines Building. We have selected 
for illustration a complete working model of what is 
known as Manda Pit, one of six mines owned by the 
Mitsui Mining Company, of Tokyo, Japan. The shaft 
has a cross section of 41 feet by 12 feet with a central 
division for the operation of two separate cages. The 
head gear above the shaft is 100 feet in height and the 
head sheave is 17 feet in diameter. The double-cylin
der steam capstan engine, represented faithfully to 
scale in the model, was built by the Miike Engine 
Works. The steam cylinder is 10 inches diameter by 
10 inches stroke, the drum is 6 feet in diameter, and 
the engine is capable of hoisting a load of 30 tons. 
There is also a double-cylinder winding engine with 
cylinders 24 inches in diameter by 5 feet stroke ; the 
winding rope has a circumference of 4% inches, and 
the period of one winding is 50 seconds. The model 
also reproduces to scale the compound condensing 
steam pumping engine, with steam cylinders 45 inches 
and 90 inches diameter by 12 feet stroke, and water 
cylinder 22 inches in diameter. There is also repre· 
sented a tandem compound screen engine, built at the 
Miike Engineering Works, Japan, the cylinders being 
13 inches and 24 inches diameter by 20 inches stroke. 
The model also reproduces the screening plant, with 
revolving tipper 4 feet 10 inches in diameter, capable 
of tipping three tubs of 1,500 pounds capacity each per 
minute ; a rotating bar screen 5 feet wide by 14 feet 
long; a gyrating screen 5 feet by 14 feet, a picking 
traveling band and a beit conveyor. Nearly all of the 
machinery and general plant represented by the model, 
and the model itself, were made in Japan, and the 
whole model affords a comprehensive idea of Japanese 
advancement il.1 this branch of heavy engineering work. 

LimitatIons of space prevent any detailed references 
to the exhibit in the Transportation Building, with its 
large relief maps of the Japanese Empire, on which are 
marked all the railway, steamship, telegraph, and tele
phone lines, and the fine display of steamship models, 
which together speak eloquently of the development of 
th is, the latest of the ancient races to put on the garb 
of modern civilization. 

. 1 . �  . 
The Cnrrent Supplelnent. 

The current SUPPLEMENT, No. 1508, opens with an 
interesting article by Dr. Alfred Gradenwitz on some 
striking repair work done on the steamship "Eklip
tika." Excellent illustrations showing the nature of 
the damage sustained by the craft are published. 
Emile Guarini describes a very simple portable elec
tric searchlight plant used by the British War Office. 
"Electrical Transmission Devices for Automobiles" i s  
t h e  title of a n  article by t h e  Paris correspondent o f  
the SCIENTIFIC AMERICAN, in which h e  describes the 
Jeantaud and the "Electrogenia" systems. Perhaps the 
most valuable article contributed to the current SuP
PLEMENT is that by Sir William Ramsay on the "Peri
,odic NTan$ement .of tb,e Elements;" The article is 
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written in a lucid, instructive way that will surely be 
appreciated at its true worth. Day Allen Willey tells 
by word and picture how an incandescent mantle is 
made. Douglas W. Freshfield read before the recent 
meeting of the British Association for the Advance
ment o� Science a paper on "Mountains and Mankind," 
the first part of which is published in the current 
SUPPLEMENT. J. S. V. B ickford thoroughly discusses 
carbureters. 

--��-� .- .. . . J ., 
.. Alnerican Estates and Gardens."* 

This sumptuously illustrated book by Barr Ferree, 
Esq., treats of the more notable great estates, houses, 
and gardens in America. It is a volume of 340 pages, 
with 275 illustrations, of which eight are in duotone 
and many are full pages. 

The illustrations are exclusively from original 
photographs. They comprise examples of the best 
work of the most distinguished American archi
tects, and illustrate the most modern tendencies 
in the design and construction of large houses. The 
unusual number of illustrations contained in the book, 
which include exteriors and interiors, together with 
many garden views, has rendered it possible to illus·· 
trate the homes and their surroundings with a degree 
of completeness not before attempted. The garden 
views present many of the more recent notable gar
dens, and constitute a noteworthy feature of the book. 

The letterpress has been prepared by Mr. Barr Fer
ree, and consists of detailed descriptions of the houses 
and gardens illustrated. The author has an extended 
personal knowledge of contemporary architecture, and 
his wide experience as an architectural writer has 
especially qualified him for this work. A unique value 
is imparted to the work by the fact that the descrip
tions are those of a keen observer, fully in sympathy 
with the beautiful houses he describes. 

The book has been prepared for the general reader, 
and appeals alike to the architect and the house owner, 
to every one, indeed, who is interested in good build
ing and in the finest types of recent domestic archi
tecture in America. 

The work has been beautifully printed on heavy 
plate paper, the size of the page being 10% by 13y� 
inches. It is handsomely bound in green, black, and 
gold, and in addition to being the standard book on 
notable houses and gardens in America, it is one of the 
most attractive gift books of the year. 

• •  I I  .. 
1 8 , 1 8 7,918 School Children. 

More than 16,000,000 pupils, or 20.04 per cent of the 
entire population, were enrolled in the common schools 
of the country in the fiscal year ended June 30, 1904. 
The total school enrollment for the year, including pub
lic and private, elementary, secondary and higher edu
cation, was 17,539,478 pupils, and to this there should be 
an addition made for evening schools, business schools, 
private kindergartens, Indian schools, State schools for 
defectives, orphans, etc., 648,440, making a grand total 
of 18,187,918. 

These figures are taken from the annual report of 
the United States Commissioner of Education. In 1870 
the number of pupils enrolled in common schools was 
6,871,522, the same being 17.82 per cent of the popula
tion. In 1880 the percentage enrolled had increased 
somewhat, being 19.67 per cent of the population. In 
1890 the percentage of the total population was some
what in excess of the present rate. 

The average daily attendance for 1903 was 11,054,502, 
the same being 69.2 per cent of the total number en
rolled. This is the largest average attendance on the 
number enrolled ever reported in the United States. 
It was only 59.3 per cent in 1870. 

Women are rapidly supplanting men as school teach
ers: Male teachers formed nearly 39 per cent of the en
tire number in 1870, and nearly 43 per cent in 1880, but 
only 34 per cent in 1890, and only 26 per cent in 1903.  

The average monthly wages of teachers for 1903 was 
$49.98 for males and $40.51 for females, a slight in
crease over the previous year. 

According to an estimate of the report the total 
amount of schooling given to the average of population 
has risen from 82 days in ] 800 to 1,034 days in 1903 . 

• • •  
Experiments have been carried out by the British 

naval authorities with a new method for combating 
submarine vessels. This device comprises a new type 
of quick-firing torpedo. This missile is less than 6 
inches in diameter and carries, of course, a smaller ex
plosive charge than the 18-inch weapon, while further
more it is not provided with a gyroscope. The new tor
pedo is fired from an above water tube, and the mechan
ism is so arranged that the weapon sinks when it has 
reached its limit of range, if the object at which it 
was discharged is missed. The trials are being car
ried out at Portsmouth and are being followed with 
great interest, as it is considered a more effective 
rr.eans of fighting the submarine than the system of 
entangling them in wire nets. 

... Quarto, 340 pages, 27 Ii illustratiuns. MUDn & Co. Price $10. 
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NEW ANTELOPES AT THE N. Y. ZOOLOGICAL PARK. 
BY J" CARTER BEARD. 

It is by no means an easy matter to assign their 
proper place in the animal kingdom or to determine 
what really constitutes an antelope. In looking for 
the origin and the derivation of the word itself, we are 
led back through the Latin and the Greek to the old 
Coptic word pantholops, from which was derived an

tholops (A'rGoAorfJ) the name in later Greek for the 
fabled unicorn. As this mythical animal has been 
determined to be nothing more than a distorted idea 
of a gazelle, it ought perhaps to follow that the partic
ular sub-family, Gazellincc, to which the twenty-three 
known species of gazelles belong, should be that to 
which alone the term antelope should be applied, if 
it is employed in any restrictive or definable way. The 
name, however, has been extended to embrace all rumi
nants in which the horns are hollow 
at the base, set upon solid cones, 
and are permanently retained 
throughout the life of the animal, 
as well as some others in which this 
does not occur. No better opportu
nity has ever been given in this 
country to see for one's self the dif
ferent members of this family, from 
the pygmy Duykerbok antelope to 
the ox-like eland, and from our own 
aberrant type, the American prong
horn antelope, to the still more 
aberrant giraffe, than is now given 
by the incomparable collection of 
antelopes at the New York Zoologi
cal Park. 

The completion of the antelope 
house marks the fruition in part of 
purposes and ambitions entertained 
many years ago by the present very 
competent director and manager, 
Mr. W. T. Hornaday. 
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the natives, who pursue them in boats, which they 
paddle faster than these antelopes can swim. 

An animal rare even in the range of country it in
babits is Baker's roan antelope ( Hippotragus equinus ) .  

The first of its species ever brought to America is a 
remarkable-looking creature. Its large, singularly 
shaped ears, stiff, upright mane, and peculiarly-marked 
face distinguish it from any of its congeners. It is a 
big animal, too, standing over four feet and a half 
high at the shoulders. The horns of the male have 
been known to grow to a length of three feet and a 
half, measured along the curve. It is a rare animal 
even on its range, which extends from central south 
Africa to Senegal. It is quite possible, considering the 
rapidly-approaching extinction of African antelopes, 
that this is the only member of its species that will 
ever be seen in this country. 

379 
third, a full-grown male, was once so savage that for 
nearly a year he was bent on killing something or 
somebody. The creature is quite cow· like in form, but 
its horns most nearly resemble the horns of the har
nessed antelope of ' Africa, except that they are not 
twisted. The color is a rich, chocolate brown, becom
ing dark with age. Celebes is the home of the speci
mens which we have." 

The species which inhabits the Philippines ( Bos 

mindorensis ) is called tamarao. "It stands," writes 
Richard Lydekker, "three and a half feet in height. 
The borns, though massive, are comparatively short 
and rise upward in the plane of the face with a lyrate 
curvature ; they are distinctly triangular, with the 
largest face in front, and are somewhat roughened. 
In its massive form, thick legs, and uniform coloration 
this species comes nearer to the Indian buffalo than 

to the anoa." 
It may be added that, as far at 

least as the anoa of Celebes is con
cerned, the animal seems to occupy 
a place almost exactly half way be
tween the antelopes and the oxen. 
"It approximates to the antelopes," 
writes Lydekker, "in its slender 
build, the structure of the hinder 
parts of its skull, the upright direc
tion and the straightness of its 
horns, the spots on its head, back, 
and limbs, and its small size." 

••• 

"Ever since the opening day of 
the park," writes Mr. Elwin R. San
born, "the temptation to secure 
some of the interesting antelopes 
now becoming so rare has been dif
ficult to resist. But the futility of 
this desire, until suitable quarters 
could be provided, was so strikingly 
exemplified by the perplexing task 
encountered in the care of a few 

Little Anoa Bull or Antelope Buffalo at the New York Zoological Park. 

Lloyd's, a n d  What It Means. 

Lloyd's dates from the latter part 
of the reign of Queen Elizabeth, 
and had its origin in a small cof
fee house in Tower Street, kept liy 
Edward Lloyd. He was an enter· 
prising man, and through his busi
ness contact with seafaring men 
and merchants enlist!�d in foreigq 
trade, foresaw the importance of 
improving shipping and the meth
od of marine insurance. He was 
the founder of the system of mari
time and commercial intelligence 
which has been developed into its 
present effectiveness. Before the 
time of Edward Lloyd maritime in-

tropical deer through the winter, 
that no other argument for its aban
donment was necessary_ 

"The new antelope house was in 
consequence built, and 'opened to 
the public,' with every stall occu
pied, the Society subscribing the 
entire list of specimens, amounting 
in round numbers to fifteen thou
sand dollars." The list of ante
lopes on exhibition is a long one. 
The SCIENTIFIC AMERICAN has al· 
ready published descriptions of sev
eral of the rarer sort, together witb 
pictures of the animals ; but there 
remain many others quite as worthy 
Df notice. Among the most singu
lar types in some respects are the 
water antelopes. Tbere are five al
lied species, of which the Sing-sing 
antelope, a fine specimen of which 
is to be seen at the park, is a rep
resentative. 

It scarcely carries out our idea 
of an antelope, being a rather heav
ily-built animal, which, instead of 
presenting the sleek, glossy, ap
pearance of other members of its 
family, is clothed with a coat of 
long, soft, loose, and flocculent hair, 
longer upon the neck than else
where, but not forming a mane. The 
color is grayish brown. The males 
alone carry horns. These in the 
adult individual are lyre-shaped, 
and covered almost to the tips with bony rings. The 
animal exhales an odor, and the flesh is so powerfully 
scented and of so bad a flavor as to be entirely un
eatable, a circumstance which will go far to preserve 
the species from becoming exterminated, long after 
its congeners have disappeared forever from the face 
of the earth. The natives, we are told, tame t.hese 
antelopes, and allow them to run with their cattle ( in 
much the same way as we keep a goat. in the stable )  
because the animal is supposed t o  bring good luck and 
ward off diSease. 

Sing-sing antelopes abound in marshy districts on 
the banks of lakes and rivers in central and western 
Africa. If disturbed, they invariably make for the 
water at full speed. In this way they escape lions and 
leopards, who in common with other cats are reluctant 
to take to the water, but they cannot get away from 

The Sing-Sing or 'Water Antelope. 

ANTELOPES AT THE NEW YORK ZOOLOGICAL GARDENS. 

In view of the fact that the curious little anoa has 
been adopted, along with the other inhabitants of the 
Philippine Islands, as a citizen of the "Greater United 
States," the specimens at the New York Zoological 
Park assume an additional interest. 

Although the anoa is ranked among ungulates with 
tbe oxen, and more particularly with the buffaloes, it 
has so many features in common with the antelope 
tbat it is sometimes called the antelope buffalo. It is 
a veritable pygmy, being when full grown, according 
to Mr. Hornaday, two feet nine inches high at the 
sboulders. "We have," says the last-mentioned gentle
man in writing to me, "three specimens at the park, 
two full-grown males and a female, the latter imma
ture. These little creatures take kindly to captivity in 
zoological gardens, and breed with fair regularity. 
Two of those that we have are quite docile, but the 

surance in England was conducted 
by the Lombards, some Italians, 
who founded Lombard Street, but 
after Lloyd embarked in the busi
ness Britons conducted marine in
surance in London. 

The subjects of marine insurance 
are the ship, the cargo, and the 
freight, all of which may belong to 
different parties. In time of war 
there is what is termed the mari
time risk-the danger from acci
dent, collision, and stranding-
which is distinctly separate from 
the risk of capture and seizure 
by an enemy. This class of marine 
insurance had its inception in the 
conditions arising during the seven
year French-English war of 1 757 
to 1763. 

Lloyd's moved to Pope's Head 
Alley in 1770, and in 1774 removed 
to the present quarters in the Royal 
Exchange. In 1 871 Lloyd's was 
incorporated by act of Parliament. 
This act defined the objects of the 
society to be : ( 1 )  The carrying on 
of the business of marine insur
ance by members of the society; 
( 2 )  the protection of the interests 

of members of the society in re
spect of shipping, cargoes, and 
freights ; ( 3 )  the collection, publi
cation, and diffusion of intelligence 
and information with respect to 
shipping. 

The corporation of Lloyd's and 
the committee of Lloyd's, who are the executive body 
of the corporation, and the secretary of Lloyd's, have 
practically nothing to do with marine insurance in 
the way of taking risks or paying losses. Their duty 
in this respect is to afford marine insurance brokers 
who wish to effect insurances a place of meeting with 
those who undertake the risks. 

A new substitute for nickel, called "Patrick metal," 
is being placed upon the English market. The feature 
of this m etal is that it is silver-white right through, 
and retains its bright appearance permanently. The 
luster does not tarnish with use-in fact, it becomes 
brighter. It retains a high degree of polish, and will 
not rust even under the most unfavorable conditions, 
nor oxidize easily. I t is malleable when cold and can be 
easily .oldered or brazed. 



DEVICE FOR USE IN SHARPENING PENCILS. 
A rather novel invention is pictured in the accom

panying engraving. It consists of a device adapted to 
assist in sharpening pencils accurately and quickly. 
It is usually held that the correct way to sharpen 
a pencil is to hold the point against the right thumb, 
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DEVICE FOR USE IN SHARPENING PENCILS. 

and cut away the surplus wood and lead by drawing 
the blade of the knife toward the thumb. This method 
is open to the objection that it is apt to soil the thumb 
and fingers. On the other hand, the more cleanly 
method of sharpening a pencil by cuttfng outward, 
tbat is, away from the body, is apt to result in too 
deep a cut and the consequent breaking of the pencil 
point. The device here illustrated is adapted to pro
vide against these objectionable features, permitting 
accurate sharpening of the pencil without in the least 
soiling one's hands. We show two forms of the de
vice, one of which may be carried in the pocket, and 
the other mounted on a stand. In each case the device 
consists of a sleeve mounted to turn freely on a tubu
lar member, which snugly fits the pencil. The sleeve 
is formed with projecting guide fingers tapered to the 
proper angle. In use the knife blade bears against the 
edges of the guide fingers, and is thus prevented from 
making too deep a cut in the pencil. The pencil is 
turned in the. sleeve as a bearing after each cut so .as 
to bring a new surface under the knife. The in
ventor of this device, Mr. A. D. Fagrelius, lives at 3106 
Lucas Avenue, St. Louis, Mo. 

----------�� .... �'�.�'4. __ -----------
BLOW-OFF MECHANISM. 

A patent has recently been granted to Mr. James M. 
Fagan, of 135th Street and Willow Avenue, New York 
city, on improvements in blow-off mechanism or valves 
for steam boilers. The invention provides a blow-off 
of simple and novel construction, so arranged that a 
main valve when closed will be submerged in clear 
water, thus reducing to a minimum the danger of de-

BLC, ... '-u' " MECHANISM. 

stroying the -valve by the action of scale or sediment. 
Also the position of the valve is such that scale will 
not adhere to it when the device is in operation. As 
indicated in the accompanying engraving, and as 
shown most clearly in the lower left-hand view, the in
vention comprises a casing divided centrally by a parti
tion, which extBnds from the top to within a short dis
tance of the bottom of the casing. The casing is thus 
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formed with two water-legs, that at the left being 
termed the "inlet" leg, and the other the "outlet" leg. 
The latter is connected with an outlet pipe, and the 
former communicates with the boiler. Extended across 
the upper portion of each leg is a diaphragm having a 
vertical wall provided with a valve seat. The valve 
which is seated in the diaphragm of the outlet leg is the 
main valve, and the valve in the other leg is an auxil
iary valve. In operation the main valve is opened wide, 
and the inflow is regulated by the auxiliary valve. In 
shutting off the flow the auxiliary valve is closed, and 
though some of the dirt and scale may be caught be
tween the valve and its seat, it will not, however, cause 
sufficient leaking to prevent the operation of the device, 
or never enough to prevent the suspended matter in the 
water from settling to the bottom of the casing, leav
ing the main valve in clear water. The main valve 
can then be tightly closed, as the valve seat will be 
clean. The clearing of the water may be observed in 
a glass sight tube, communicating at the top and bot
tom with the outlet leg. We also illustrate a modifica
tion of the device, in which the water-legs are formed 
of a length of pipe bent to a substantially U shape. 
The auxiliary valve may be seated in a diaphragm ex
tending across the upper end of the outlet leg above 
the main valve. 

. .•. -
New- Car Rep]acer. 

The Phil�delphia Rapid Transit Company is at pres
ent conducting some experiments with a car replacer 
invented by Thomas Crawford, a resident of that city. 
The device has the advantages of being quite small and 
comparatively light, so that it can be placed on every 
car, or where the running time of cars is close, as in 
the cities, it can be at least placed on cars at more or 
less close intervals. For the purpose of placing a de
railed car again on the tracks, a pair of implements 
is used much alike in design and general appearance. 
Each of these consists of two parts, the guide rail and 
the bridge. The former is a long tapering tongue 
with a groove extending along its length. The larger 
end of the guide rail fits loosely but securely in the 
other or bridge portion, which consists mainly of an 
inclined surface with its lower edge ending at the 
flange of the rail when the device is in place. The 
other of the pair has, in addition to the parts de
scribed above, also a lip by which it is held firmly in 
place when in use. The function of the guide rail is 
to direct the car wheel up onto the bridge, whereupon 
the wheel slides down the incline and falls into its 
proper place on the rail. Where the car has been 
carried some distance from the track, it is possible 
to work it back gradually by successive attempts, 
using the replacer until the wheel gets sufficiently 
close to the track to get the tongue under it and the 
other end of the replacer on the tracks. This device 
was given a number of severe tests by some of the 
officials of the company, and its operation was per
fect in every case. The pair of implements which 
constitute one replacing set weighs but a trifle over 
fifty pounds. Their cost is but little. 

. . . . ... 
THE SCHEBLER AUTOMATIC CARBURETER. 

An exceedingly compact and simple carbureter for 
gasoline engines is shown in cross section in the ac
companying diagram. As can be readily seen, the car
bureter consists of a float feed ..chamber, B, through 
which passes the air pipe, A. C. The spraying nozzle, 
D, projects from the chamber, B, into this air pipe, and 
the U-shaped cork float, F, fits around it. The gasoline 
enters through the pipe, G, and the ball valve, N, which 
is on the end of a spindle that passes through and is 
secured to the float at Q, besides sliding up and down 
in the bracket, I. The valve is set to close when the 
gasoline has reached the level indicated. K is a throt
tle valve which can be swung up into chamber, S, l;Jy 
means of lever, J, which is pivoted at T. The carbu· 
reter is screwed on the inlet pipe of the motor at R. 
M is a flap valve which is held in a horizontal posi
tion by a spring which can be adjusted at N. The 
valve, M, does not close the pipe entirely ; but when the 
motor speeds up, and the suction becomes more intense, 
it opens proportionally, thus making a greater inld 
for the air, and so keeping the suction at D practically 
always the same. The result is that the quantity of 
gasoline which is drawn from this nozzle is the same 
at all speeds of the motor ( provided, of course, that 
the throttle is wide open) and so a constant and per
fect mixture is always obtained after the needle valve, 
E, and the spring, N, have been once properly set. The 
latest model of this carbureter has an elbow on top 
through which the air enters, instead of through A.. 
Fitted in this elbow is a sort of piston valve with an 
adjustable spring which gives a wider range of adjust
ment than the arrangement shown. A test of this car
bureter which we made recently on a single-cylinder 
gasoline car showed mcreased and almost constant 
torque at wide ranges of speed of the motor, which it 
was possible to throttle down so that it was just turn
ing. The exhaust flame was of a light blue color, show
ing perfect combustion. An increase in power and 
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speed was also noticeable. The carbureter is a fair 
sample of the type termed "automatic," which is now 
used in place of the hand-regulated kind on all first
class automobiles. It is one of the most compact pieces 
of gas engine apparatus which we have seen, as the 
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SCHEBLER AUTOMATIC CARBURETER FOR GASOLINE 
ENGINES. 

float chamber and air pipe are combined in one, as 
shown. The general sales agent for tbe United States 
is Mr. F. H. Wheeler, Box 276, Indianapolis, Ind. 

.. . 
AN ADJUSTABLE CANDLE HOL DER. 

The difficulty with most candle holders is that they 
are not made adjustable to the many different sizes of 
candles which they may be required to hold. In the 
accompanying illustration we show an improved candle 
holder, in which the necessary adjustment can be very 
quickly and easily made. The holder comprises a 
headplate mounted to turn freely on the upper re
duced portion of a spindle centrally secured in the main 
standard of the candle holder. The plate is retained in 
position on the spindle by a knurled nut. A pivot pin 
projects from the center of this nut, and several pins 
project from the plate adjacent to the nut. The main 
body of the spindle is threaded to receive an adjusting 
nut, to which are pivoted several curved retaining 
arms. The arms pass up through slots in the edge of. 
the head-plate, in which they are movably held and 
guided by means of narrow metal strips secured across 
the ends of the openings. In use the retaining arms are 
first spread out by rotating the head-plate and adjust
ing nut about the spindle in the proper direction to 
feed the adjusting nut upward. The candle is then 
forced down onto the pins projecting from the retain
ing nut and the head· plate. Then, on rotating the plate 

AN ADJUSTABLE CANDLE HOLDER. 

in the reverse direction, the nut will be fed downward, 
causing the sharpened ends of the n:taining arms to 
close against the candle and firmly grip it. The parts 
may be securely retained in any desired position by 
tightening a set-screw, which is threaded into the ad
justing nut and 1)ears against the spindle. 

Mr. P. J. McGuire, of 389 East Santa Clara Street, 
San Jose, Cal., is the inventor of this improved candle 
holder. 
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ODDITIES IN INVENTION. 
SEPARABLE HINGE.-Great difficulty is often experi

enced in hanging a door or shutter provided with ordi
nary hinges, and an inexperienced person sometimes 
finds it almost impossible to replace a door which has 
been unhinged. A New Yorker has invented an im
proved type of hinge adapted to overcome this diffi
culty. The construction also provides easy access to 
the pintle for the application of a lubricant thereto. 

SEPARABLE HINGE. 

As revealed in the accompanying illustration the pintles 
are formed integral with the leaves which are attached 
to the door jamb, while the other leaves of the hinges 
are formed with slotted knuckles adapted to fit into 
recesses in the pintle hinges and engage the pintles. 
The slots in the knuckles of the door-leaves, however, 
are oppositely disposed, so that when mounting the 
door the upper leaf is first moved into engagement with 
its corresponding pintle leaf and then the lower one is 
moved into position. The door is kept thus in hinged 
position by the action 'of gravity but can be unhinged 
by a horizontal pull. By examining the illustration It 
will be observed that upper leaves cannot be discon
nected until the door is wide open. 

LOCK AND PROTECTOR FOR MILK JARs.-Milkmen in 
some localities have a great deal of difficulty in safely 
delivering milk to their customers. Owing to the fact 
that they make their rounds long before their 
customers are up in the morning, they have 
to leave the jars of milk outside the door or at some 
hiding-place designated by the customer. The milk is 
thus liable to be stolen if  the hiding place is discovered 
by an unauthorized person. To remedy this evil the 
jar-lock illustrated herewith has been invented. It 
consists of a plate formed with a central opening to 
admit the neck of the jar and is secured to the door 
frame or the side of the building by means of a bracket. 
Projecting into the aperture of the plate are a pair of 
lugs, preferably located near the outer end of the plate, 

MILK-JAR LOCK. 

while at the inner end is a lever, the tip of which pro
jects into the aperture when the device is in locked po
sition. The lower end of this lever carries a catch 
adapted to be engaged by a tumbler in the lock which 
is mounted on the main bracket of the device. Normal
ly the lever is held in open position by a spring-pressed 
pin projecting through the casing of the lock. In use 
the milk jar is slipped into the aperture of the plate, 
with the rim resting against the lugs. The lever is 
then pressed back to the position illustrated, in which 
it will be held by the spring tumbler. The tip of the 
lever is thus pressed against the inner side of the rim, 
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holding the jar firmly in place. The jar cannot then 
be removed without raising the tumbler with a key. 

COMBINATION TOOL.-A combination tool which pos
sesses considerable merit has recently been patented 
by an inventor in Kansas City. The tool is capable of 
performing the functions of a hammer, a hatchet, a 
nail-puller, a wire-cutter, a staple-puller, a screw
driver, and a wire-tightener. It consists essentially of 
a pair of pivoted levers. 
The longer arm of one of 
the levers is curved and 
bifurcated at the end to 
form a nail-puller, while 
the shorter arm of thA 
same lever carries a hatch
et blade. The longer arm 
of the other lever is sharp
ened at the end to form a 
screwdriver, while the 
shorter arm of the same 
lever carries a hammer 
head. Just above the pivot 
pin of the tool the two lev
ers are notched, and the 
shearing action at these 
notches enables the opera
tor to nick or cut small 
pieces out of metal or wire. 
Wire may also be cut by 
threading it through holes 
formed in the two levers 
immediately below the piv
ot and then shearing it by 
pressure on the levers. Two 

COMBIN ATION TOOL. 

claws are riveted to the levers, one adjacent to the 
hammer head and the other adjacent to the hatchet 
blade. These will be found convenient in pulling sta
ples. The claws are so shaped that they also afford a 
convenient means for taking up the slack in a wire. 

TELEPHONE DIRECTORY.-A telephone directory of 
novel form is shown in the accompanying engraving. 
It is made up of a flat disk with a central orifice which 
embraces the mouthpiece of the telephone. Radially 
disposed on this plate are a number of name-strips 
which are held in place by means of retainers. These 
consist of a pair of wire rings woven in and out 
through the disk, thus forming loops through which 
the name-strips are inserted. The disk may be re-

A NOVEL TELEP HONE DIRECTORY. 

valved to bring any desired name strip into more con
venient position. A pointer is provided, as shown, 
which may be moved to indicate the card of a sub
scriber whom the user desires to call or with whom he 
has been unable to make connection. It will be ob
served that the name strips can readily be removed and 
replaced by new ones whenever occasion may require. 

• • 
Brief Notes Concerning Invcntlon ",. 

An ingenious device for brushing clothes, in lieu of 
the more conventional clothes brush, has been intro
duced into a London hotel. It is an adaptation of the 
vacuum cleaner, now extensively utilized for cleaning 
carpets, furniture, etc. By this apparatus every parti
cle of dust and dirt in a person's clothing can be re
moved much more quickly and thoroughly than with 
a clothes brush, which only removes the surface dust 
on the apparel. In the basement of the hotel is in
stalled a small air pump driven by an electric motor. 
From this a long tube extends to the suction nozzle 
of the apparatus, placed in the vestibule of the hotel. 
An attendant passes this nozzle quickly over the 
clothes of the customer, and all the dust is drawn 
from the cloth into the machine. 

For the purpose of preventing dishone<:t employes 
from robbing the store of their employer, by reason 
of the fact that they have been intrmned with the key 
of the plant, a new invention in the way at locks has 
been recently patented by F. M. Thompson, of Dan
bury, Vt., the novelty of which is that 'it is operated 

:�8 1 

by three k eys. The person whose duty it may be to 
lock the establishment up each evening has one key, 
and while this will permit of the closing and securing 
of the door, it will not open it again. The boy to 
whom is intrusted the duty of opening in the morning 
has another k ey, which will answer his purpose only, 
that of unlocking. The third key referred to is the 
master key, in the hands of the proprietor, by which 
the lock may be operated at any time. 

Tableware which closely resembles fine translucent 
china, and which is said to be almost impossible to 
break, is the produce of a Liege, Belgium, establish
ment, and so remarkable is this article that it has 
been made the subject of a report by the United States 
consul at that point. Severe and unusual shocks and 
sudden changes of temperature have little or no 
effect on these dishes, and the consul making the re
port says that he saw pieces of the ware used to drive 
nails with, and also thrown around on a stone floor, 
without the slightest damage being sustained. The 
resisting power of this ware is due to the special hard
ening process and to -:;he nature of the crystal used in 
its manufacture. 'The color of the hardened crystal 
ware is of a blue white, and not the pure white of 
porcelain. The same firm also makes glassware of a 
corresponding hardness. 

Joseph G. Branch, the Chief Inspector of Boilers 
and Elevators of the city. of St. Louis, Mo., is the in
ventor of a life net which is designed to be placed in 
the bottom of an elevator shaft, for the purpose of 
catching persons who may be unfortunate enough to 
fall by any chance through any of the openings of the 
well. It consists of a wire net, held on two sides by 
rods, which are in tUrll supported by strut arms. The 
lower ends of these arms fit the bearings of pillow 
blocks, which are bolted to a stout plank secured on 
the bottom of the shaft. The net is held taut by 
large compression springs acting at the upper end of 
the strut arms. When a falling body strikes the net, 
the fall is broken by the combined action of the net 
and springs, the arms closing up scissors-like, and 
after taking the force of the fall, the net resumes its 
former position through the action of the springs. 
The device is inexpensive and durable. 

Reference has been made heretofore of the aerial 
merry-go-round which has lately been erected in one 
of the London amusement gardens, which is said to 
have been designed by Sir Hiram Maxim. Because 
of the fame of its inventor and of the gigantic propor
tions of the device, this apparatus attracted a great 
deal of attention, but it subsequently developed that 
very similar devices had been made for several years 
by a Philadelphia firm and shipped to various points 
a bout the country, principally in the West. The E'ng
l ish papers have now discovered that the same idea 
had been in vogue as early as 1882 in their country, 
the invention of J. G. Inshaw, but being very much 
smaller had probably made no lasting impression. The 
principle made use of in the two devices is the same, 
but in Mr. Inshaw's device there were accommodations 
for thirty-six persons only. As previously noted, the 
Maxim construction is much larger. 

The Los Angeles Railway Company makes use of an 
exceedingly novel arrangement for operating a group 
of switches in that city at the intersection of First and 
Spring Streets. At this point there are double tracks 
crossing each other and two double-track connecting 
curves. The cars of three lines pass here, and under 
ordinary circumstances the street·car traffic amounts 
to 210 cars per hour. On holidays and special occa
sions this number is somewhat increased, so that the 
switching of the cars manually, as it was done until re
cently by one man, became quite a gymnastic feat ; 
and although the man became very expert, there were 
frequent delays at this point. A system of operating 
the switches from one point has been recently put into 
u se, and there is a great improvement shown in the 
handling of the cars. The system is the patented in
vention of Dr. W. J. Bell, a dentist of that city. The 
operator is plac!ed in a tower on a pedestal over the 
sIdewalk, where his house is entirely out of the way 
and where h e  can have an unobstructed view of the 
cars and tracks. Liquid pressure is made use of as 
the medium of moving the switches, oil being used as 
the fluid. The pumps and other mechanism are lo
cated in the tower house, and are driven from the 
500-volt railway current. To each of the four switches 
is run a pressure pipe three-quarters of an inch in 
diameter. All the switches are held in the usual posi
tion, that is for straight track, by means of springs. 
When the opf'rator desires to throw a switch, he pulls 
down the valve handle to a horizontal position, which 
movement opens a three-way valve, and allows oil 
under a 60-pound pressure to move the switch tongue 
over against the force of the springs. A thin paraffine 
oil from which the solids and distillates have been re
moved is made use of. This is practically non-in
flammable, and has the additional advantage that it 
will not freeze in the colder climates where the system 
may be made use of. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

and which is so constrncted as to be made and device located in a mortise or recess therefor 
sold in what is known as the "knockdown" in one side of a window-frame and in line with 
form, in which for convenience of storage and the meeting-rails of the two sashes of the win-

TROLLEY.-J. W. ROCKAFELLOW, Sergeants- cheapness of transportation the parts are dis- dow, one of the duplicate bolts of the device 
ville, N. J. This invention relates to improve- membered and packed into small compass and engaging with means on corresponding sash for 
ments in trolleys for electric-railway cars re- I as quickly and conveniently erected for use. preventing the sash from being opened without 
ct'iving current from suspended wires or con- This optical toy i s  designed to furnish botb proper operation of said bolt. 
duc torH, the object being to p rovide a trolley amusement and instruction. DOO R-FASTENING.-L. A_ DE M AYO, New with a simple device to prevent thp trolley KILN'.-W. N. WFJIR, South River, N. J. The York, N. Y. By means of this invention a from jumping off the conductor, the said de- object of this improvement is to provide a kiln door may be held securely locked or it may be vice being adjustable to adapt the same to con- more especially designed for burning bricks and held so that it can be partly but not wholly ductors of different shapes or sizes. other clayware and arranged to utilize the fuel opened, and by proper adjustment of the parts 

A'l'L\'C'I-L'llE :\,T FOR PARTY-LINE TELFJ- to the fullest 'J(j';nn l a ge, and thereby render by a person inside of the room to which the 
PHONE SYSTE'MS.-W. A. SHACKELFORD, I the kiln exceedingly economical, at the same door leads the catch may be entirely dis.con
Lexington, Ga. The advantages in this case, time permitting a c ontinuous operation. nected. It may be applied to either right or 
are : Fir�t. Any sub�cribe.r other than those BASKFJT-HANDLFJ.-R. C. 'l'OTZK E ,  St. Jos. left hand doors without modifying its con
engaged m conversatiOn, IS p reven�ed from eph, Mich. In lh i s patent the object of the in- struction. 
hearing it between those using the Ime. Sec- vention is to provide a basket-handle of wire o.nd. Severa.l pairs of .sta�ions upon the same o r  similar material which may be used instead h�e maY .be m commun:catlOn at the same time of the ordinary wooden handles provided upon 
Wilhout mterference With .each other, the Ime veneer baskets and which is adapted for applibeing thus practically diVided up int.o several cation to baskets of different sizes and with reo circuits. Third. "'hen two subscribers are 
talking, the lines are grounded ( o r  metallic cir
cuits completed according to system used) upon 
either side of the two stations in active use, 
thus lessening resistance of circuits and improv-
ing the service. 

l'AH'l'Y-LIXE TELEPHONE SYSTEM.-F. 
VOLLMER, Winsted, Minn. Mr. Vollmer's in
,,('u tion relates to telephony, his more partic
ular object being to produce a system in which 
a subscriber at one station may call a sub
"c!'iber at  any station selected without disturb
ing otlH-'l' stations upon the line and yet silent� 
l y indicating to all other stations that the 
line is busy. 

or Interest to Farlllers. 

PLO'V.-E. B. "' ' -''I 'EUS, Coffeyville, Kan. 

inforcing strips of different widths disposed 
along the upper margins thereof. 

BASS DRUM AND CYMBAL ATTACH-
ME'NT.-J. P. STANTON, San Francisco, Cal. 
In the present instance the ol)ject of the inven
tion is the provision of a new and improved 
bass drum and cymbal attachment whereby the 
bass drum and cymbal can be beaten separately 
or simultaneously by a pedal action controlled 
by the foot of the musician. 

SAFETY COMMERCIAL PAPER.-J. HO\"A " .  

Household Utilities. 

CAKE-BEATER.-M. A. RITTER, Carlisle, 
Ky. Mr. Ritter's invention i s  an improvement 
in cake· beaters, seeking to provide a novel con· 
struction whereby the dough may be beat or 
worked the desired way and by which the dough 
may be scraped from the bowl when desired. 
The construction is simple, inexpensive, and 
will be found efficient i n  the practical use ot 
the invention. 

SECTIONAL CAS E.-A. E. S'£ENSHAUG, Ash
land, Wis. In this patent the invention has 
reference to improvements in sectional cases 
for books or other articles, the object being to 
provide a case of this character so constructed 
that the several sections may be readily assem
bled and having a novel locking means for firm
ly securing the parts together. 

Machines and IUechanical Devices. 

DRYING A PPARATUS.-H. TlI' X C K C ,  Berlin, 
Germany. In this apparatus the arrangement 
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drawn either separately or two or more con
j ointly. The apparatus may be used In res
taurants, hotels, cars, and all other places 
where it may be desirable for a person to se
lect one or more of several liquids to be drawn 
off into a drinking-receptacle. 

SAFETY DEVICE F'OR FIREARMS.-O. G. 
YOLD, Dawson, Minn. The purpose of the in
vention is the provision of a combination lock
ing device for the hammer operated at the ex
terior of the frame and which until properly 
set prevents the hammer from being carried to 
a half-cocked or fully-cocked position, and, fur
ther, meailS whereby the combination locking 
mechanism cannot be removed from the arm 
for purposes of inspection unless the person 
is fully acquainted with the setting of the 
combination. 

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

Dusiless al" Persolal Walts. 
READ THIS COLUMN CARF.FULLY.-You 

will find inquiries for certain classes of articles 
numbered in consecutive order_ If you mann
facture these goods write us at once and we w ill 
send you the na�e and address of the _ p�rty deslr
in�theinformatiOn. III every ease It IS neces
sary to give the nUlllber of the inquiry. 

MUNN &; CO. 

MarIne I1'on Works. Chwago. Catalog'ue free. 
Inquiry No. 622!J.-For manufacturers of cast

ings for gas engine cylinders. 
AUToS.-Duryea Power Co., Reading, Pa. 
Inquiry No. 6224.-For makers of rice-milling 

maChlllery. 
lformining engines. J. S. Mundy. Newark. N. J. One p l l l'pO�P of the invention is to provide two 

levers for accomplishing adjustments-that is,  

Ottawa, Canada. Mr. Rowan's invention re
lates to commercial pap�r, such as is used by 
bankers, merchants and other business men, his  
object being more particularly to so prepare a 
paper that alterations in the condition of the pa
per-such, 1"01' iIl�tan{'('. as the ernSUl'e of in
telligible characters or the addition of said 
characters thereupon-may be readily (\etccwd. 
Another object is to provide a paper and ink 

Oile levpr for adjusting a single wheel on One therefor �.;ucll as will not deteriorate with a gp 
"illo and a second for adjusting the wheels on and in whieh the fabric of the paper is not in· 
bot 11 � i d {'s--- whkh levers are arranged in close juriously affected by ink used thereupon. 
l'J'(}ximity to each other and on one side of and SAFETY-CATCn FOR PINS.-A. M. RE�n:-<G
adji-l('pnt to plow-beam. rrhese levers are prefer- 'l'ON , Fitehhl ! q..!·, )l asR. rrhe catch is for use in 
ably placed to ri;:hl of 1'10w-1H'a m ,  with driver's connection with pin-fastenings for articles of 
seat on left of beam, thereby making it per- jewel l'Y.  such as llrooches, breastpins, and lIw 
fe ctly convenient for driver ·to manipulate said like. 'rile object is to provide a device of the 
levers with right hand, while guiding the team (' h a r a ct " (· spo<:i fipil which w i l l  hold the p i n  
with lines in h i s  left hand. It is a n  improve- with absolute s(-',· u r i t y .  so a s  t o  p revent all 
ment o n  a plow formerly patented by Mr. Win- possibility of aee iden l a l  IIl't a dullent of the pin 
tel's. , from the garment or other sUP130rt upon whicb 

has the advantage that when the material is I In quiry No. 6225.-For makers of bottles for soda 
dl b d th t water on l be same style as the English-made U Codd's brought upon the en ess an e wa er or 

II ball-stoppered bottles." fluid is pressed out H nel the material itself is . . C. S." Metal PolIsh. Indlanaoohs. Samoles free. 
compacted, whereby it better a IllHm's to tile I 6 '  I t t t d transporting-band. Also there are arl'ang('d fo{�lf�rlm!ter f�;e 1i;e�o

iit��:lr�: ��e:r a�� E�u�� 

GA'PE.---.T. GUANGER, Springer, New l\lex. i t  is fastened. 
'rhe purpose of this invention is to provide l l YG I E:\'l(' :\' J (.; J  IT-STAXn.-X. FAUCO:-<, 8 
latch devices for the gate operated through the Place Parey. Uijon, Cote d'Or, France. 'I'his medium of the cables, which la teh devices are new night-table is essentially characterized by 
a((toma l ically I'('l!'a seil from their keepers when the fact that it comprise s  two levels of same 
I ll" gate i s  opened and automatically engage I h eigh t entirely open upon their four faces and 
with the keepers when the gate is c losed, the : four panels Yc r lica l ly lI1o \'nblc in order to con' 
latches being directly op c rar" il by l in k  connec- i stitute the box intended to contain the pot, 
tion with the mechanism acting directly on the i sometimes a t the upper lewl. sometimes at the 
gate and operated by the cables. It relates to , lower one. rnile!' such conditions the airing 
a former improvement for which Mr. Granger I of the table i s  perfect and n o  nauseous odor 
was granted Letters Patent. can be accumulated therein. 

BOX.-J. DOBOS, New York, N. Y. In this 

means for the purpose of cleaning t lIP oand 
and removing impurities from its meshes be
fore it enters into the trough eon raining ma
terials. By this cleaning process the pervious
ness and roughness of the band is regenel'ated 
and the latter adapted to take up material 
�gain. 

APPARATUS FOR EXHIBI1'ING MOVING 
PICTURES.-N. POWlDIt, New York, N. Y. The 
pUl'pose of the vitascope is to provide register
ing and changing device conveniently operated 
dUl'ing operation of the machine relative to the 
framing-opening, said device operating so that 
while the p icture to be projeeted may be raised 
01' lowered, for a perfect registry at fmming
opening the rectifying mechanism acts in de
Jlcnrle n t l�- of the body of machine and without 
interfering with action of any part carried 
by said body. Means provide a rectifying 
mechanism with an operating-lever friction
ally held in adjusted pos ition and means for 

Of General Interest. case the improvement refers to boxes or chests increasing or diminishing tension. 
lfFJATgR FOIl PRINTING-PLATE S.-G. H. used for shipping fabric piece goods and other DEVTCE FOR TRANSMITTING POWFJR.-Kl<J ' d ).\L J. ,  New York, N. Y. In Mr. Kendall 's merchandise ; and its object is to provide a C.  F. PEARSON, Chicago, Ill. I n  this patent 

P" I pil I the invention has reference more par· box which is exceedingly strong and durable, the invention has reference to a device fo r 
tieu lal'ly to improvements in means for beat- comparative ly cheap to rurrnuia('tlll'P and free transmitting power, commonly termed "plane
ing the engraved steel plates in printing- of projecting nails or like fastening devices to tary gearing." The objects are to provide a 
presses, the purpose being to provide a heater prevent injury to the merchandise in packin� power-transmitting device which shall be c apa
,''; l' I' i ('<1 by the press bed-plate whereby the o r  unpacking the same. ble of producing variable speeds and reversing. 
p!'inting-plate is kept heated at a practically COUPLIN G FOR GAS-HOSE.-H. ACKER- 'rhese results are intended to be secured with 
t:ni form temperature. MAN, Newark, N.  J. The main purpose of the comparatively simple construction and effi· 

:\,():\,-ItJ<:F ILLABLE BOTTLE. - G. S.  invention is to provide a coupling especially cient and absolute certain action. 
( ; . l LIlI E ,  Manitowoc, Wis. This invention re- adapted for use in connection with gas-hose EXCA VATOR.-C. L'. P AYNE, Salem, Ind. 
fe'!', to improvements in bottles of the non- adapted to connect a standing burner or drop· The p resent invention has reference to im
refillable class, the object being to provide a light with a source of gas-supply, the connec· provements i n  machines for excavating ground 
bottle of this character that will be simple tion being so made (hat when the bunler is to for irrigation, laying pipe-lines and the like, 
in construction, comparatively cheap to make, be disconnected from the fixture and m0ved nil object being to provide an excavator of com
and by the use of which both the original bot- from place to place but a short length of tub- paratively simple construction and by means 
tie and the purchaser will be protected from ing will be connected with the burner and the of which the work may be rapidly carried on. 
fl'3 udulent reuse of the bottle. mating length of rub i n g  need not be removed While one set of digging devices is moved 

Perforated Metals. Harrington & King Perforating 
Co .• Chicago. 

InquirY :S o .  622'1.-Ifor manufacturers of razor 
handles, aJso tor dealers in English steel. 

Handle & Spoke Mcby. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. , 

Inquiry No. 6228.-For manufacturers of decora· 
tive glass spangles. 

If it IS a paper tube we can supply it. Textile Tube 
CompanY9 Fall River, Mass. 

Inquirv 'N" 0,. 6229.-For manufacturers of ?r deal· 
ers In voting machines similar to those used III New 
York State. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Cbicago. 

Inquirv No. 6230.-]'or machines for making gas 
from gasoline. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co .. Box l3, Montpelier, Vt. 

Inquiry No. 6231 .-For a mill for powdering 
licoflce root or any SImilar hard root. 

Leyden Chemical Works. Sole manufacturers of all 
luminous preparations. 666 East 182d Street. New York. 

I n quiry No. 6232.-For toy steam engines and 
steam locomotives for experimental purposes. not to be 
over % h. p. 

For sale patent No. 769,007. Window controller and 
lock. Inquire Henry Wobltman, 334 W. 12th St., N. Y. C· 

Inquirv N o .  6233.-For makers of twisted metal 
concrete and expanded metal for fireproofing and con
crete construction. 

DRY BATTERIES.-How to make and use them. Prac
tical, with original drawings. Mailed for 25 cents. Spon 
& Cbamberlain, 123 S Liberty Street. New York. 

Jn quiry �o. 6234.-For a metal out of which. to 
make a pump for pumping a weak solution of cbl ... rlne 
in whter, without injuring tne pump. 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No. 6235.-For makers of rug machinery 
fnr manufacturing old carpets into rugs ; also for 
broom.making machinery. 

The celebrated " Hornsby-Akroy d "  Patent Safety Oil 
.Engine is built by the De La Vergne :Machine Company. 

Foot of East 138th Street, �ew York. 
Inquiry No. 6236.-For a glasR disk 10 or 12 inches 

in diameter from which to grind a mirror for a reflect
in� telescope. 

A. Bensinger Co., 245 Broadway, New York, manufac
ture the '� Rapid Duplicator " for making many copies 
of writings, that is marvelous as a money-lnbor saver. 

Inquiry No. 623 '1.-For the addr�ss of the manu
facturers of the " Eclipse " smoothing Iron. 

:'IIET I I O IJ  OF TREATING SHEET IRON from source of supply with which i t  is con' downward through the ground an other set is 
OIt STEEL.-H. H.  GOODSELL, Leechburg, Pa. nected. moved upward free f r o m  the ground, so that a 
'l'hi s  invention has reference to a process for PHOTOGRAPHIC PROCESS F OIt TIlE RE large ground-surface may be operated with 
treating sheet iron or steel, and more particu- PRODUCTION 01,' PI,ASTIC OBJECTS.-C. comparatively li ttle expenditure of power. 
lady for causing a uniform and thorough oxi- BAESE, Berlin, Germany. In carrying out his REVERSIBLE FRICTION DRIVE-GEAR.
dation upon the exterior of the sheet, so that invention Mr. Baese pho l ogl'3pllR the object to A. MACGREGOR, Elizabeth, and J. V. B. KENNY, the oxid will adhere firmly to the sheet, being be reproduced, hereinafter to be c a l l ed the Bayonne, N. J. The object in this case i s  to 
practically a part thereof, and presenting an "original," in a light graduated in the direction provide a construction of gear which is dura
ele!!ant appearance, besides being very dur- of the a xis of the lens of the camera and in ble and efficient i n  service by the omission of <J Any metal, sheet, band, rod, bar, wire ; cut, bent, able. proportion to the relief of said objects or parts weak parts that are liable to soon wear out crimped punched, stamped, shaped, embossed, letter-

PAPER BOX FOR PACKING BOTTLES.-J. thereof and then repeat the exposure on another hy frequent adjustment of the parts required ed. Dies made. Metal Stamping Co., Niagara Falls, N.Y. '1'. CllA '\', Jersey Cit y, )I. J. Th is knockdown plate or film in homogeneous light or in light to reverse the driven shaft. In construction 
Tnquit.y No. 6238.-For parties engaged in mining 

box is adapted for packing bottles, especially graduated in inverse proportion to relief of the several members are so combined and 01'- and crushmg pbosphate rock to be delivered in car 
such bottles as are used for marketing small said object. He then prepares a diapositive of ganized tlin l very slight movement of pulleys lots, �reated witb acid, or simply crusbed. 

quantit ies of ink, mucilage, etc., which box ��e O f
t
;ai<} neg��iVeS

f 
and ��iS �ia�OS�tive 

t 
an� relative to one another is aU that is required 

C b�:r;,a:�;:i�;:e
b!��o�::li�;�O:a;��o.��gb:e::�: :�� may be constructed to receive bottles having e 0 er nega Ive orm e eSlre se 0 to start, stop , or reverse the shaft, and the 

terns, and Jet us quote prices. Frontier Iron Works, top and bottom body-flanges, the bottles having plates. 
operation can be effected without jar or shock 

Buffalo, N. Y. straight or smooth bodies, the box so construct- MILK-RERVER.-C. C. RF.xXF.'l''l'. Xc,,' York, on the working parts. 
InquIry No. 6239.-For machinery for making 

ed that bottles may be conveniently and quick- N. Y. According to practice now i n  vogue it U OR I e ' L paper bags from flat sbeets, and capable of suffiCient TRIT RAT .- . S'I'. . (xOLD�fAX. OR variatIOn jn size to accoDlmodate � and one pound. ly placed or removed and held safely packed , is frequent tk, t several trips are necessary to Angeles, Cal. The triturator is arranged to Manufacturers of patent articles, dies, metal stamp-
and separated for transportation or storage deliver bottles where different families live in insure proper reduction of substance to be ing, screw macbine work, hardware speCialties, maChin
without sawdust or like pacldng material. a single house. The p " PR('nt invention seeks to treated by causing the pestle to be moved ery and toois. Quadriga Manufacturing Company, 18 

T\nNE HOLDER AND r. T P'TER.--- E. S. overcome this di Rad"antnge by provirl in,g a de- across the bottom of the mortar very r'apidly South Canal Street. Chicago. 
A LDERMAN, Marietta, Ohio. In this patent the vice readily adjustable to the number of bot- on giving the pestle a pounding motion or al- Inquirv N 0_ 6'l40.-For a compen"ating val,;;e �o� 

tIeR or p ackages to be en rripd. so that whether gas t21St. ,,;jJ!  give n constant pressure at Its out e 0 
invention is an improvement in that class of lowing the pestle to work on the Rides of mor· poundS to square inch. 
t ,v i ne-holde!'" which are p rovided with a take- a large o r  small number are to be delivered at tar or to pass slowly across the entire bottom Beginning with December :;. the E'CIENTIFIC AMER
up for the twine in the form of a roller-weight, one house the instrument will nevertheless be or up the sides of the mortar. according to JCAN SrpPLEMENT will publish a practIcal ser1�s of 
the frame of the device being adapted to be susceptible to such adjustment as will adapt i t  nature of substance treated. to insure perfect illustrated articles o n  experimental electro-chemIstry 

suspended from the ceiling or other support. to the existing conditions. grinding with out danger of clogging, cramping, by N. Monroe Hopkins. 
Influj'Vy No. 6'J 4 1 . - For manufactur�r8 of cor��. rrhe construction and arrangement and combi- or fouling the machine, espeCially when treat- g-ated rollprs. such as used for corrugatIng wrappl g 

nation of parts are such that friction is re- ing gummy substances. papPI' boards. 
duced to a minimum. The entire apparrrtllR '."rd,,,,,r,,. MULTIPLlil RFJCEPTACLPJ FOR LTQFTDR. WANTED.-Pattern and model makers by a western 

mn.nufacturer of hnrdware specialties. Must be ftrst-sllspends by a hanger. CO�rp,T:\,En RTOP A]\;j) I,OCK FOR WIN- -A. L. PEPIN, Norfolk, N'. Y. Mr. Pepin's in- class workmen. Y oung men ambitious to excel pre-
OPTICAL T OY.--W. l-I. ZIMMERMAN, T l n le- DOW-SASIlES.-R. L. RILEY, )lewhllrgh. N. Y. vention relates to a multiple receptacle for ferred. Model Maker, Box 773, New York. 

thorpe, Md. The invention is designed to pro- It may be briefly sta t e d  that in the embodi- liquids, and more parti cularly to an apparatus I W ANTED.-An expert electrician. Wage. $RO, to begin. 
vide a simple toy of a general character which I ment of the inventor's improve.ments Mr. R i.l,ey in which divers liquids, such as beverages of State full particulars. �ee " Herald " Nov. 20th, for full 
may be made and sold for a very small price �mploys a double combined stop and locklllg � .:lifferent kinds, may be stored separately and partlculars_ .. Downing," Bo:x4(6, N. Y. City. 
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HIN'l'S TO CORR];JSPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

Keferences to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
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 AmeriQ'l,n Supplements referl'ed to may be 
had at the office. Price 10 cents each. 

BOOk:
ri�:.

ferred to promptly supplied on receipt ot 

Minerals sent for examination should be distinctly 
marked or labeled. 

but of experience. Under good conditions a 

spark of one inch will be detected at a dis
tance of about a mile. If you wish to send 
three miles you should have a spark of three 
inches, although a somewhat shorter spark 
would transmit to that distance over water 
in favorable conditions. 

( 9485) L. E. B.. asks: 1. Can you 
recommend to me any books which would be 
of service to one taking up a course of in
struction in physic s ?  I should like to find 
something in the nature of a graded course, 
starting with the simplest lessons. A. A good 
book for beginning the study of physics is 
Carhart and Chute's "High School Physics," 
which we can send for $1.40 mailed. Fol
lowing this, you can take up the study of any 
special part of physics, such as electricity, 
for which we can furnish you any books y ou 
may require. A most excellent general work 
is "Experimental Science,' a book which cov
ers in a most excellent way the several por
tions of physics, with practical work, which 
must give one who follows it out a very com
prehensive view of the whole field. This we 
can send you for $5 mailed. We call your at
tention to the inclosed circular of this book. 

Veeder 
Counters 
to register reciprocating 
movements or revolu
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 
Hartford, Conn. 

Oyclometers, Odometers, 
Tachometers. Counters 
and :l!'ine Castings. 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 IV ater Street, 
Seneca Falls, N. Y., U.S.A. 

photomicrographs of granules and their de
tails. 

FREE-HAND LETTERING. Being a Treatise 
on Plain Lettering from the Practical 
Standpoint for Use in E'ngineering 
Schools and Colleges. By Victor T. 
Wilson, M.E. New York : John Wiley 
& Sons, 1903. 8vo. ; pp. 105 ; 13 full
page plates. Price, $1.  

To begin with, great stress i s  laid upon the 
fact that good lettering is good design, and is 
an art not to be acquired by the assimilation 
of a few simple mechanical principles. The 
proper proportions of the various styles of 
lettering, of large to small letters, and of let
ters to spaces, are discussed from the 'artistic 
point of view. Many helpful examples are 
given of lettering suited to different purposes. 
The chapter on "The Use of the Pen" contains 
much common sense advice ; its analysiS of 
stroking gives the stUdent a grounding in first 
principles that should serve him in good stead. 

INDEX OF INVENTIONS 

( 9482) E. C. 1. asks: A man recently 
made the statement that dew "falls" as rain 
does. When challenged, he said that recent 
investigations have shown that the old theory 
that dew is deposited or precipitated on ob
jects colder than the surrounding air, is 
wrong. He will accept only the statement of 
the SCIENTIFIC AMERICAN. Will you be good 
enough to state briefly the latest theory (ac
cepted) of the formation of dew? A. The 
condensation of water vapor in the air into 
water takes place upon chilling the air. This 
is seen as the earth cools toward night. The 
chilling takes place most rapidly near the 
ground. Grass and other vegetation cools more 
rapidly than the air above it. The air in con
tact with plants is thus cooled, and deposits 
its moisture upon the leaves of the plants. 
This is dew. The same thing takes place also 
upon ' rocks at times and upon fence s. Dew 
is thus deposited from the air upon surfaces 
with which the air is in contact, and it is 
formed right where it appears. It cannot be 
said to fall, in any exact use of term, nor have 
there been any new facts or theories on this 
subject in recent years. When the chilling of 
the siT proceeds further, the moisture may be 
precipitated to a considerable height above the 
earth's surface, and it is then called "fog." 

2. Will you please tell me whether it is true 
that the moon's rays, shining upon the face TAKE T�\lI�.r:E:l'otlt't"'illt?AD POR 
of a sleeping person, have any detrimental ef- Lowest Rates and many unusual privileges. Special 
fect upon him mentally or physically, such as I $15.po rate on certain dates. Full inIormation on appli-

. . ,  . . catIOu to local Agents, or R. E. Payne, General Agent, 
causmg partIal blmdness, double VISIOn, etc. ? I' 291 Main St., Butl'alo, N. Y. or A. W. EccLest one, D.P.A, 
A. We have not the slightest belief that the 385 Broadway, New York. 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November IS.  1 904 
light of the moon can do any of the things ---------------------

which you mention and which "old wives' 
Every Hajrbrea��� °po'is��� -l:lLse�ed Perfectly by 

fables" have charged it with doing. The word GOODELL,PRATT COnPANY, Greenfield, Mass. 

A N D  E A C H  B E A R I N G  T H  A T  D /I.. TE 

[See note at end of Hst about COPies of these patents. 1 
"lunatic" means one affected by the moon. CO�¥hete Polishing, 
But there is no scientific proof that anyone was Tall Stock, �:rlti�'1ired 
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ma��e 

c��::t 
b�f ��: r!:n

o�s 
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light reflected and softened by reflection from ���;';hb�';;"Ck w�n�$laces. 

Advertising blotter, N. L. Bassett . . . . . . . . .  774,999 
Air brake, J. C. Clyde . . . . . . . . . . . . . . . . . . . .  775,OG2 
Air brake, compressed, G. E. Houplain . . . . 775,141 
Air brake coupling, automatic, H. O. Beale 77G,28G 
Alcohol and aldehyde, making, H. S. Black-

the cold polished surface of the moon. Ilow Milled Bed. r:£l��\red. can any occult effect be produced in such a ti,?ic�,:i:::Cb $7 .1i0. 
more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,824 

Alternator safety coupling device, Baker & 
way ? The imagination must vividly affect one 
to produce such results from such means. 

NEW BOOKS, ETC. 

LLOYD'S REGISTER OF AMERICAN Y ACHT8. 
Published by Lloyd's Register of 
Shipping, 15 Whitehall Street, New 
York. 12mo. ; pp. 500. Price, $7.50.  

The second volume o f  the American Yacht 
Register, published by Lloyd's Register of Ship
ping, fully justifies the promise of the first 

( 9483)  W. P. Y. asks : Will 
please answer the following questions con
cerning storage batteries described in SUPPLE
MENT No. 845 ? 1. There are sixteen plates 
1·16 inch thick, separated 'm inch = 2 %  
inches, plus the outside wood strip '12 inch = 

3 % inches. Why does the jar need to be 7 
inches wide ? A. The glass jars for the storage 
cells in SUPPLEMENT No. 845 are stated to 1)8 
6 x {) and 7 '12  deep. Just why Mr. Hopkins 
selected that size we do not know. It is a 

you volume, issued last year, and gives to yachts
men what has long been needed, a thoroughly 
comprehensive directory of yachting. Much 
has been done during the year to correct and 
amplify the original information, and in par
ticular to keep pace with the great change 
which is now taking place in the sailing fleet 
through the installation of gasoline engines. 
The list of power yachts, which includes 1,019 
vessels, shows a very large number of old 
sailing yachts, once well known as cruisers 
or racers, which are now auxiliaries. Very 
full details of the engines of these and of 
other types of gasoline vessels are given. The 
list of sailing yachts includes 2,099 vessels, 
making a total of 3,118 yachts of over 25 feet 
over-all length in use in the United States and 
Canada. In this list every section of the two 
countries is represented, from British Colum
bia to Nova Scotia, and from Southern Califor
nia to Maine and Florida. The list of clubs 
includes 159, and the list of yacht owners in
cludes nearly 3,000 names. A list is given 
of the yacht designers and builders of the 
United States, with the various yachts de
signed or built by them. The official signal 
letters of all yachts are given in a separate 
list, and also a list of former names of yachts. 
The letterpress and the illustrations are of a 
very 

'
high order, and the colored plates of flags, 

of which there are no less than fifty-seven, are 

among the most complete that have come to 

our notice. They include the national flag, the 

international c ode of signaling, the United 

States Weather Bureau signals, the American 

and Canadian yacht club flags, of which there 

are nineteen colored plates and thirty-three 

plates of private signals of yacht owners, with 

size usually kept in stock. It will contain a 
good quantity of the electrolyte in addition to 
the bunch of plates, and seems to be a good 
size for that number and size of plates. If a 
size not far different from this is more a vail-
able for you, there is no reason why you may 
not take it. You cannot probably make the 
bundle of plates as small as you calculate it 
to be. They will not fit with mathematical 
exactness. F'ar from it ; they must not touch 
each other. 2. Description says when form
ing batteries discharge through a resistance 
of 20 or 30 ohms. Can I use incandescent 
lamps for this, and how many will I require to 
use? A. You can use lamps for a resistance 
in discharging the cells. To obtain 20 ohms, 
if you have cells enough to light the lamps, 
you will require about ten lamps in multiple. 
A 16-candle-power I IO-volt lamp, hot, has 
about 220 ohms resistance, and ten such lamps 
will have about 20 ohms resistance. 3. I have 
built a dynamo as described in SUPPLEMENT 
No. 600. It works all right except the com
mutator. The bronze wears down faster than 
the mica, making it spark. I have thought of 
making another, and using oiled paper in
stead of mica. What would you advise ? A. 
The most efficient remedy for the rapid wear 
of the commutator bars is to use harder ma
terial, brass or copper, for the bars. The 
brushes will wear less if made of carbon than 
if made of copper. 

(9484) J. B. G. asks: Kindly inform 
me of some rule for calculating the relation 
between spark length and distance required in 
wireless telegraphy. I mean by this the dis
tance between stations and the length of maxi
mum spark which the coil can produce. In 
case there is n o  such law, could you give us 
approximately the spark length required to 
operate over three miles ? Also, please state 
what coherer is best adapted to amateurs' use, 
and how much additional spark is necessary, 
as I suppose it would not be as sensitive as 
those used to obtain data on the subject. We 
intend making as much of the apparatus as 
possible, and would appreciate any informa
tion or references you could give us on the 
subject. A. We have published in our SuP
PLEMENT, No. 1363, price 10 cents, a full de
scription of a wireless telegraph apparatml 
intended for amateurs' use. If you ' get this, 
you will find the details you ask. The con
struction of a coil is described in Norrie's "In
duction Coils," which we send for $1. So far 
as we know, the relation between spark length 
anc1 distance III Dot a matter 01 calculation, 

forty flags to the page. 

FIRESIDE ASTRONOMY. By D. W. Horner, 
F.R. Met. Soc., M.B.A.A. London: 
Witherby & Co., 1904. 32mo. ;  pp. 
105. Price, 60 cents. 

This pamphlet forms a simply-worded treat
ise on some of the little-known anCl often mis
understood facts in the science of astronomy. 
It was written for "the man in the street," 
who simply wishes to learn the reason of cer
tain things that happen in the heavens, but 
who has not the time or means to investigate 
such matters for himself. The book is very 
simple in character and language, and should 
give the tyro a fair knowledge of the main 
principles of astronomy. It is illustrated with 
a number of sketches and diagrams. 

THE VERMILION IRON-BEARING DISTRICT OF 
MINNESOTA. With an Atlas. By J. 
Morgan Clemertts. Charles Richard 
Van Hise, Geologist in Charge. Wash
ington : Government Printing Office, 
1903.'" PIl. 462. 

This is 'Volume XLV. of the Monographs of 
the United States Geological Survey. It is 
large, well printed upon fine paper, and illus
trated by maps, plates, and panoramic views 
of ore basins and mines. The various forma
tiona are separately dealt with, and there are 

1 � Ii9'\ Automatic Machines 

'f l' c.. "" 
FOR 

W�Q Q 1 )fr��!���!a!�!ut 
{ ./"II Ito cuts. We can furnish ma� Cb@1"'" (l 'chines or goods, as desired. o '==- p- sema far Oatalog'Ue. 

� � BLAKE & JOHNSON,  
P . O .  Box 7 ,  WATERBURY, CONN. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774,D71 
Aluminium, etc., reducing, H. S. Black-

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,060 
Ammunition jacket, J. W. Righton . . . . . • . .  775,149 
Amusement apparatus, J. H. Maguire . . . • . .  774,9-� 7 
Animal trap, J. W. Collins . • . . . . . . . . . . . . .  775,2(4 
A.3eptic cartridge, etc., W. E. Ranz . . . . • . . .  774,779 
Auger or drill for boring rock, etc., E. 

Cacbelin . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  774,933 
Automatic brake, M'. A. Fillmore . . . . . . . • .  774,913 
Automobile, S. C. Rockman . . . . . . . . . . . . . . .  775,150 
Automobile attachment, J. B. Mott. . . . . . . .  775,224 
Automobile driving gear, G. C. Cannon . . . • •  775,23;{ 
Awing roller chain box, S. M. Hauser . • . .  774,841 
Backing sheet or filing paper, C. Q. C. 

Leigb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,762 

MAKE YO U R  OWN GAS E N G I N E  Baby jumper, R. Gaines . . . . . . . . . . . . . . . . . . . 775,133 
Bag, W. P. Flowers . . . . . . . . . . . . . . . . . . . . . . 775,268 

�::_:alfn:1��e ����.�ginco�pl�t�ids��l o������ r:rac��:�e�re; f:'�nt chine and put together, all necessary materials, detail hlue pnnts. etc., 
$16.50, either horizontal or vertical type. Send for illustrated booklet :IS 0. 9 
PARSELL & WEED, 129.1&1 W. &l.t St., New York 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

Has These Great Advantages: 
The speed can bt instantly changed from 0 to 1 600 without sto�ing or shiftlDg belts. Power apphed can be g-raduated 
�i th�V1ts ";��g�uaalws:td!nu�h:c�����sI'n o[i��r��J ���l!� 
savi ng III drill breakage. � Send ror Drill Catalogue. 

W. F. & JNO. BARNES (JO., 
Established 1872. 

1999 Ruby Street, 

Patent 
Applied for 

Rockford. Ill. 

A True and Tri
umphant answer to 
the demand for the only 

Band machine head, C. A. Cline . . . . . . . . . . .  775,12G 
Bank and clock, combined savings, R. P. 

Wessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,058 
Basin receiving head, catch, A. W. Kurz . .  774, 846 
Bearing, ball, A. Riebe . . . . . . . . . . . . . . . . . . . .  774,893 
Bed, convertible, M. L. Evans . . . . . . . . • • . . .  775,131 
Bedclotbing supporter, J. P. Buckley . . . . . . .  775,2G3 
Bedstead, folding, A. Allendy . . . . . . . . . . . . . .  775,121 
Belt dressing, G. Scblebie . . . . . . . . . . . . . . . .  775,119 
Bending die, J. H .  Barr . . . . . . . . . . . . . . . . . . 774,818 
Bending machine, J. Arber . . . • • • . • • . . . . • . . •  775,203 
Beverage, E. M. Roberts . . . . • . . . . . . . . • . . . . •  775,249 
Bicycle holder or support, J. Speir . . . . . . . . .  774'995 
Billiard cue rest, E. Blackburn . • • • . • • • • • • •  774, 862 
Binder, H. P. Jones . . . . . . . . . . . . . . . . . . . . . . 775,220 
Binder, loose leaf, G. F. Watt. . . . . . . . . . . .  775,057 
Binder, temporary, H. E. Wendland . • • • . •  775,099 
Binder, transfer, T. R. Eddy . . . . . . . . . • . . . .  775,104 
Binding or trussing mechanism, sheaf, Rob· 

erts & Lowson . . . . . . . . . . . . . . . . . . . .  , 774,894 
Bisulfite liquor, apparatus for preparing, 

Drewsen & Parent . . . . . •  • • • • • • • • • • • • .  774,869 
Block. See Building block. 
Block, T. R. l!'errall . . . . . . . . • • • • • • . • • . . • . .  
Bluing device, A. Acheson . . . • • . . . . . . . • . . .  

� Automatic Boiler, E .  T .  Copeland . . . . . . . . . . . . . . . . . . .  . 

� H 
. Boiler furnace, steam, A. Q. Nash . . . . . . . .  . 

774,870 
774,902 
774, 832 
775 , ] ] 6  
775,257 L:::.----..::::::::::::' -::::J and Wmder I Book finisb.ing macbine, Steel & Kalaba . . .  . 

ever oroduced. Winds Book, postmg proof and balance, Mooser & 
t b e finest wire. Perfect adaptability for hand or power I Root . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  775,044 

774,984 
774,756 
775,040 
775,059 

work wltb mandrel in vise Or lathe. M.ade in two sizes! Boo� support, B. R .. Green . . . . . . . . . . . . . . . .  . 

No. 1, capac\ty to 3-�, $L25; No. 2, capacity to 3-16, Bormg bar to.ol, adjustable, J. Jobnson . . .  . 
$1. 75, By mad, postpmd. Bottle, C. Kmg . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

THE BEST TOOL CO. 75 Sherman st Boston Mass Bottle fillin¥ macbine, P. M. Wise . . . . . .  . , ." . Bottle formIng Implement, Coale & Greens-
felder . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  775,206 Complete Electric 

IJrice, $84.00 Dynamo only, for e�ght IS-c.p. lamps, $26.00 ; lamps, wire, fixtures, etc., $8.00 ; just suit. able for residences. small fae· 
�Or���'lis�:::�a�\ee·ed !ut�t:� wind for any special purpose to order, usually without extra. cost. Send for Bulletm No.3. 
The Elbridge Electrical 

Mig . Co . •  Wat" Street, Effiridge, N. Y., U. S. A. 
THE MIETZ & W EISS KEROSENE Sizes from 1 to 60H. P. and GAS ENGINE burns KEUOSENE cheaper and Bafer than gasolme. Automatic, simple. reliable. No electric bat_ tery or flame used. Perfect regula· tion. Belted or directly coupled to dynamo for electric hghting, charge mg storag<! batteries, pumping and 

all POwr. PMf.E��Z; 
12El·138 l\IOTT ST., .NEW YORK. 

ADOP'l'EJ) BY 
U. S. GOVERNMENT. IIighest Award, direct coupled Generator Set, Paris ExpositIOn, 1900. 

Gold Medal. Pan ·American Ex-
position, 1901. Gold Medal. Charleston, S. C., Exposition, 1902. 

MARINE and STATIONARY 

M OTORS 
� and 4, CYCLE 

are no experiment, as they 
are in successful operation 
in all parts of the wor1d. 

Launches in stOCk. 
Send jor OataloGue. PALMER BROl'l., 

Cos Cob. Conn. 
New York Office, 34 W. 26th .gt. 

Bottle, non-refillable, C. Coleman . . . . . . . . .  774, 830 
Bottle, non-refillable, B. T. Delafield . . . . .  774, 834 
Bottle, non-refillable, J. S. Miller . . . . . . . . . .  774,989 
Bottle, non-refillable, L. Lecompte . . . . . . . . . .  775,111 
Bottle, non-refillable, C. H .  Conlon . . . . . . . .  775,] 66 
Bottle, non-refillable, P. Scbmolck . . . . . . . . .  775,195 
Bottle or pad, flexible water, W. A. Gallo-

way . . . . . . ' . . . . . . . . . . . . . . . . . . . . . • . . . . .  775,214 
Bowling alley, parlor, R. E. Philipp . . • . . • . .  775,246 
Bowling alley score sheet, G. W. Ben-

netbum . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  774,906 
Box and wallet, combined, E. M'cDonald . . . . 775,285 
Boxes from paper and for filling same with 

cigarettes, etc., machine for making, 
775, :F!8 
774,950 
775,280 
775,047 

E. T. Pollard . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brake mechanism, C. K. Pickles . . . . . . . . . . .  . 
Brake shoe, roller bearing, J. N. McNeace . .  

����: ��n, 
st����a 

m�k��tz��r
tifi�i�i, ' . L.

· . i?: 
Kwiatkowski . . . . . . . . . . . . . . . . . . . . . . . . . .  775,222 

Buckle, Johnson & Pearson . . . . . . . . . . . . . . . .  775,176 
Building block, P. Dierlamm . . . . . . . . . . . . . . .  774, 835 
Burglar alarm system, electric, C. Coleman 774,831 
Burner bowl and valve, A. R Hemingway 774, 842 
Button, collar, E. J. Baril . . . . . . . . . . . . . . . . .  775,024 
Camera, J. Goddard . . . . . . . . . . . . . . . . . . . . . . .  775,136 
Camera brace, J. Goddard . . . . . . . . . . . . . . • . .  774,940 

g:::;:�, P!�1�����h���t� c:�����n�pp���t�� 
775,261 

for photographic, A. A. Brooks . . . . . . . .  774,977 
Can top, C. C. Woods . . . . . . . . . . . . . . . . . . . . .  775,202 
Cane or corn cutter, J. B. Gaussiran . • • . . .  775,168 
Car construction, G. I. King . . . . . . . • • • • .  774,967 
Car construction, J. H. Graham . . • . . . . • • • • •  775,217 
Car curtain, C. K. Pickles . . . . . . . . . . . . • . . •  774,949 
Car curtain attachment, railway, C. K. 

Pickles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,952 
Car curtain rod, C. K. Pickles . . . . . . . . . . . . . .  774,951 
Car draft appliance, railway, W. H. Miner 775,278 
Car draft rigging spring mechanism, J. H. 

Graham . . . . . . . . . . . , • . • • . . . • . . . . • • . • • •  
Car fender, C. Goehring • • • . • . . • • . • . . • . • . •  
Car fender, P. Best. . . . . . . . . . . . . . . . . . . . . · · ·  
car, mine, F. C. Hockensmith . • . . . . • • . . . . .  
Car seat, S. M. Curwen . . . . . . . . . . . . . . • . . . . .  
Car underframe, W. P. Bettendorf . . . . . . .  . 

775,216 
774,f)8� 
775,287 
775.007 
'tI4,9:W 
774,97" 

Car wheel lubricating device, mine, J. N. 
Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  775,114 

Cars or trains, electric safety apparatus for, 
W. P. Robertson . . . . . . . . . . . . . . . . . . . . . 774,896 

A GOO D I N V E ST M  E N T  I Carbureter, J .  C. Thompson . . . . . . . . . . . . . . . .  774,798 

For $1.'f5 we will send by expresR (not prepaid), Carp�t clamp, �. Grap� . . . . . . . . . . . . . . . . . . . . 775,034 

completeN. D. Outfit with full instruc- r;arn�r. See S�10 carner. 
+ iODS for learning- I Cartndge cleamng apparatus, P. Butler . . . .  774,826 

TELEG RAPH Cartridge shell priming macbine, P. Butler 774, 827 

OPERATING. Casb reg!ster, W. H. Muzzy: . . . . .  775,087, 775,088 
Casb regIster, W. F. St. Clarr . . . . . . . . . . . .  775,198 

11. fasc.lnating studY ! Castings. etc., repairing, J. H. Gravell . . . •  775,170 
that WIn enable you ,  Cattle guard, J. F. & F. H. Woodin . . . . . . . 775,231 to earn good wages' j Cement, making white, E. Gogler . . . . . . . . • •  774,840 
Send forourcatalog. Cement posts, making, L. H. Stoner . . . • • . .  775,095 

Established 18'19. Cement work tool, O. M. Jumper . . . . . • . . . •  775,110 

BUNIDILL " Co., Inc. 20 Park PIIICII New York Centrifuial macb1D.e, I. I. BerriilUl . . . . .. �, 'i'l4,Bal 



Keystone fire Ixtinguisher 
Does the Work 0/ 50 Pails 

Exannned and approved under the 
standard of the National Board of Fire 
Underwriters. Helps secure lowest 
insurance rates. Superior to water 
pails, powders or grenades, because it 
quenches all fires (including oa or 
varnish) anywhere. At your dealer's, 
or of us direct. Send for free 
booklet. Liberal proposition to agents 

JAMES BOYD & BROTHER 18 North Fourth Street Philadelphia 
Mlrs. 01 Fire Protection Equipment 

u. s. A. 
LIQUID PISTOL 
Will stop the most vicious dog lor man) without :perma.nent in .. 
ury. Perfectly safe to carry: without dan�er of leakage. Fires and recharges b� pullIng the trigger. Loads from any liquid. No cartridges 

requirer!. Over 10 shots in one loading. All dealers, or b y  mail. 5Uc. Rubber-covered holster 5c. extra. 
PARKER, STEARNS & SUTTON, 226 South St , New York 

Moving Picture Machines. Films 
STEREOPTICONS. VIEWS. 

If you contemplate go
ing into the pubJie en
tertainment b u s  i ness, 
write for catalogu9 No. 
fl, which /lives detailed 
information and prices 
of Moving Picture Ma· 
chines,Films, 8tereopti� 
cons and Views. We offer 
depenaable apparatus 
and views only no sec
ond�hana goods for sale. 
R e s p o n  si b l e  parties 
using our machines can 
rent m 0 v i n g picture 

films for one night or one week. 
52 8�l� I§t��eE O

. p � I(). A ItJh!:,!'gO, I II 

'PAT E N T S 
Our Hand Book on Patents . Trade-Marks, 

etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN &1 CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St .• Washington, D.C. 

HEconomy in the Boiler Room ,; 
is a free booklet which shows how hundreds of dollars 
may be saved in the fuel pile each year. It speaksof 

The Dean Boiler Tube Cleaner, 
the only device whicb w\lJ remove an the scale from 
your boiler tubes. 

WM. B. PIERCE (;0. 
319 Washington :';treet, Buffalo, N. Y. 

Send for It To-Day 
You'll tlnd it always convenient to 

nave as a useful and instructive book 
Montgomery & Co.'s Tool Calalogue 

C(�PO
e
U�&'1I?�s

i
i��te��s J�cf:f��z� n�i� 

4% ins. 8ent by mail for 25c. 
MONTGOMER¥ & UO., 

100 Fulton St., New York ()lty. 

WE LL :��Lh�!�= 
Over 70 sizes and styles, for drilling either deep or 

shallow wells ip any kino of soil or rock. Mounted 
On wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic car;. 
operate them easily. Send for catalog. 

B. 
WILLIAltlS BROS . .  Ithaca, N .  Y .  

F. B A R N E S.--_ 
E L E V E N - I N C H  SCREW 

C U TT I N C  LAT H E  
For foot or power as 
wanted. Has power 
cross feed ann com� 
pound rest. A strictly 
f��f. l;:�s fO���i�t� 
ed matter. 
B. F. BAR N E S  
COMPANY, 

Rockford, I I I 

J L' S'l' PUBLISHED 

Scientific American 
Reference Book 

12mo. ll16 Pa'les. Illustrated. 6 {�olored 
Plates. Price $1.;1U, postpaid 

thi�: �����a�fo��e 
ocr

u
����e�� 

and corresPondents is crystal-
���� ihn 

c���l��kpr���Cr�t�g� 
for montbs. [t is indispensa. 
ble to every family and bUEli
ness man. It deals WI th mat� 
1i�� �1��t

�����i�� ��oo6F���', 
and is much more compJete 
and mor e  exhaustive than 
anything of the kind which 
has ever been attempted. The 
•• SCientific American Refer
ence Book n has been compi Ie d 
���fs ��

u
�b�us;g£s. 

k 
¥to jia� 

been revised by eminent E'ta
tisticians. Information h a s  
been drawn from over one ton 
of Goverllmen t reports alone. 
It is a book of everyday reter
ence-more useful than an en� 
cyclopedia, because you will 
find what you want in an in
stant in a more �ondensed 

made it ���tbl�i
f�l tb�

a
��gl�S�!�:�f tb;�s'cill;';;rIl;iccAMERICAN to nrc�enli to the purchasers 

a remarkable lUlJ{l"cgattoll of information. 
MUNN ®. CO , 

361 Broad'Wa;y New Yorn City 

Scientific ADlerican NOVEMBER 26, 1904. 

Chain, C. A. M'ann . . . . . . . . . . . . . . . . . . . . . . . .  774,768 
Circle comb, J. Robertshaw . . . • • . . . . . . . . • •  774,895 
Circuit changing apparatus, H. G. Webster 775,230 
Cleaning implement, J. Dettmar . • . . . . . . . • •  775,077 
Clock, intermittent alarm, A. M. Lane . . • •  775,010 
Clod crusher and cultivator, J. W. Jones . .  775,039 
Clothes line sheave, C. S. Rollston . . • • . • • .  775,118 
Clover bUllcher, E. E. Culp . • • . . . . . • • • • • • • • .  775,002 
Clutch, automatic, Dexter & Wood . . . . . . . . .  775,063 
Coherer, W. W. Massie . . . . . . . . . . . . . • . . . . . .  775,113 
Coke oven discharging implement, A. J. 

Doss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,266 
Coke oven discharging machine, H. King . .  775,182 
Coke oven discharging machine, A. J. Doss 775,211 
Coke puller, Jones & King . . . . . . . .  775,177, 775,178 
Coke-puller, J. E. Jones . . . . . . . . . . .  775,179, 775,180 
Coke puller, H. King . . . . . . . . . . . . . . . . . . . .  775,183 
Coke puller, F. C. Somes . . . . . . . . . . . .  , . .  " .  775,197 
Coke puller, H. King • . . . . . . . . . . .  775,221, 775,275 
Coke puller, mechanical, F. C. Somes . . . . . .  775,196 
Concrete cisterns or tanks, apparatus for 

making, J. Wearth . . . . . . . . . . . . . . . . . . . . .  775,290 
Condenser, Koestner & Harms . . . . . . . . . . . . . .  775,277 
Confectionery machine, W. L. Ruhe . . . . . . . .  775,093 
Controller, R. P. J'lcksol} . . . . . . .  " . . . .  , . . . .  774,943 
Conveyer, portable, J. Ainsworth . . . . . . . . . . .  774,731 
Cooler, W. S. Colwell . .  , . . . . . . . . . . . . . . . . . .  775,238 
Corn husking machine, C. & J. S. Borden . .  774,863 
Corn sheller, A. Anderson . . . . . . . . . . . . . . . . . .  774,904 
Cotton cleaning apparatus, S. D. Murray . .  775,279 
Cotton chopper, B. A. Henley . . . . . . . . . . . . . .  774,941 
Coupling, H. Gallagher . . . . . . . . . . . . . . . . .  775,167 
Coupling link, J. Holms, Jr . . . . . . . . . . . .  , .  775,038 
Coverings, blocks, and slabs, manufacture 

of ' non-conducting, H. C. Mitchell . . . .  774,946. 

Crusher. See Clod crusher. 
Cue tip holder, J. G. Meyer . . . . . . . . . . . . . .  . 
Cultivator, Bailor & Ashe . . . . . . . . . . . . . . . .  . 
Cultivator, cotton attachment, G. Willis . .  . 
Curtain attachment, C. G. Hensley • . • • . .  
Curtain pin, R. M. Seward . . . • . . . . . . . • • • • . •  
Curtain rod, W. S. Adams . . . . . . • . . • . . • • . . .  
Cuspidor, Rieker {, Moore . • . . . . . . • . . • . . • . .  
(]ycle, foot, H. Glade , . . . . . . . . . . . . . . . . . .  . .  
Dampening machine, shirt, A. M .  & J. E. 

774,947 

774,945 
774,817 
774,809 
774,942 
774,993 
774.962 
774,953 
775,032 

Halstead " ,  . . .  , . . .  . . . . . . . .  . .  . . .  • . .  . . . .  774, 875 
Deaf, signal for the, A. Ekberg . • • . • • . . . . . .  775,079 
Dental dam clamp, .T. W. Ivory . . • . . . . . . . . .  775,083 
Dental tooth pin pointing tool, L. H. C. de 

Fernelmont . .  , . . . . .  , . . . . . . . . . . . . . . . . . .  774,838 
Dentists' instrument holder, W. G. HUll-

horst . .  " . , . . . . . . . . . . .  , . . . . . . . . . . . . . . .  774,879 
Developing device, dry plate, W. Bullock . •  775,001 
Dispensing apparatus, E. E. Murphy, 

774,888, 774,889 
Display stand, M. W. Reeves . • . . . . • • • . . .  775,191 
Door hanger, F. W. Miller . . • • . • • • . . . . . •  775,223 
Door or window guard, cell, Gesner & Leete 774,874 
Drain ventillg system, house, M. J. Garvin . 774,914 
Drawing and measuring device, angle, E. C. 

Trisler , . ,  . .  , . . . .  , . .  , . . . . . . . . . . . . . . . . .  774,858 
Dredging means, N. H. & R. H. F. Sewall 775,255 
Drier, J. E. Turney . . . . . . . . . . . . • • .  774,859, 774,860 
Drill tube, W. A. Van Brunt . . . . . . . . . . . . . 774,799 
Dumping apparatus, R. H. Stevens . • . . • . . .  775,153 
Duplicating apparatus, stencil, A. B. Dick . .  775,078 
Dust pan, J. W. Snedeker . . . . . . . . . . . . . . . .  774,9\H 
Educational or scientific device, R. W. Will-

son . .  , . .  , , . " . , , , . , , . , . .  . . . .  . . . .  . .  . . . .  774,998 
Egg beater, W. J. Dudley . . . . . . . • . . • . . • . .  775,102 
Electric furnace, R. Raddatz . . . . . . . • • . . • . . •  775,282 
Electric light, portable, E. R. Gill . . . . . . . .  774,749 
Electric motor controller, H. L. Van Valken-

burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,800 
Electric spark gap, T. B. Kinraide . . . . . . . .  774,758 
Electric switch, I. G. Waterman, 

775,016, 775.052, 775,053, 
Electric testing clip, H. !f'rankel. . . . . . . . . .  . 
Electric time switch, H. K. Gardner . . . . .  . 
Electrical distribution system, P. M. I�in-

775,055 
775,284 
775,005 

coIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,764 
Electrical impulses, apparatus for receiving, 

D. W. Troy . . . . . . . . . . . . . . . . . . . . . . . .  774.922 
Electrical impulses, selecting, D. W. Troy 775,050 
Electrically treating materials, W. S. Frank-

lin . . . . . . . . . . . . . . . . .  " . . . . .  , . . . . .  " . .  , 775,031 
R'lectrode, self-contained hand, T. B. Kin-

raide . . . . . . . . . . .  , . . . . .  , . . . . . .  , . . . . . . . .  774,760 
Ifjlectromagnet, W. Meyer . .. . . . . . . . . . . . . . . .  775,145 
Eh'ctroplating isolated designs on vitreous 

surfaces, L. Blower . . . . . . . . . . . . . . . . . . .  774,976 
Elevator, J. J. Carr . . . . . . . . . . . . . . . . . . . . . . .  775,234 
Elevator stop, automatic, If .... W. Hackmann 774,751 
Engine controlling and governing gear, pres-

lSure, E. Crowe . . . . . . . . . . . . . . . . . . . . . . . .  775,240 
Engine cylinder cooling system, internal 

combustion, C. W. Hart. . . . . . . . . . . . . . .  774,752 
Engine safety attachment, hoisting, F. W. 

Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Engraving machine, automatic, M. Barr . .  
Excavating machine, R. C. Canfield . . . . . . .  . 
Explosion motor, F. Henriod-Schweizer . . .  . 
Explosive engine, J. S. Losch . . . . . . . . . . . . .  . 
Eyeglass nose guard, J. E. Limeburner . . .  . 
F'eed water heater, D. A. Otis . . . . . . . . .  . .  
Feed water heater, B. J. White . . . . . . . . .  . 
F·peder, automatic boiler, Davis & Ault . . .  . 
Fibers, apP'lratus for retting vegetable, B. 

S. Summers . . . . . . . . . . . . . • . . . . . . . . . . . . .  
File, 'bill, .T. P. Womble . . . . . . . . . . . . . . . . . .  . 
Finger ring, M. L. Robbins . . . . . . . . . . . . . . .  . 
Fire escape, J. A. Watt. . . . . . . . . . . . . . . . . .  . 
Fire escape, J. Wenig . . . . . . . . . . . . . . . . . . .  . 
Fishing reel, A. F. & W. Meisselbach, Jr., 

g?'h�� 
774,908 
775,120 
775,243 
775,085 
774,992 
774,997 
774,833 

774,856 
775,159 
774,781 
775,157 
775,158 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  12,283 
Float, electrical contact controlling, I. G. 

Waterman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,056 
Floor jack, C. M. Millican . . . . . . . . . . . . . . . . .  775,146 
F'looring clamp, E. F. Rosier. . . . . . . . . . . . . . .  775,092 
Flour dressing machine, W. D. Gray • • • . . •  775,171 
li'lowers on graves alive, device for keep-

ing, L. Maurer . . . . . . . . . . . . • • • • • . • • • • • . .  774,988 
Flue expander, J. A. Player . . . . . . . . . . . . . . . .  775,245 
Flushing tank. H. J. Luff . . . . . . . . . . . . . . . . .  774,766 
Folding seat, portable, R. Fuchs . . . • • • . . . .  774,873 
Form, garment, G. Weant. . . . . . . . . . . . . . . . . .  775,260 
Fruit box, C. W. Stevenson . . . . . . . . . . . . . .  775,048 
Fruit gatherer, F\ H. Borden . . . . . . . . . . . . . . .  774,7:37 
Fruit gatherer, J. R. Reid . . . . . . . . . . . . . . . .  775,248 
Fruit grader, T. Strain . . . . . . . . . . . . . • • • • • . .  775,015 
Fruit picker, H. J. Sharp" . ,  . . . . . . . . . . • • • •  774,793 
I" uel, artificial, G, K. Hollister, Jr . . • . • • • • •  775,241 
Furnaces. See Boiler furnace. 
Furnace charging apparatus, blast, K. 

Schneider . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  774,788 
Gauges, electric indicating mechanism for 

pressure, J. P. Anderson . . . . . • . . . • . . . .  774,815 
Game, card, J. H. Whitelaw . . . . . . . . . . . . . . . .  775,.072 
Garbage box or receptacle, H. Breyer . . . . . . .  775,061 
Gar���;�f;J�: ��gki���o�:n�,. 

t�h.�!\'wr1��t 
774,805, 774,807 

Garbage or offal and removing the oil or 
grease therefrom, apparatus for cooking, 
C. S. Wheelwright . .  , . . . . . . . . . . .  , . . . . .  774,804 

Garbage or offal and removing the oil 
therefrom, apparatus for cooking, C. S. 
Wheelwright . .  , . . . . . . . . . . . .  " . . . . . . . . .  774, 806 

Garhage or offal, apparatus for removing oil 
or grease from, C. S. Wheelwright. . . .  774, 808 

Ciarment clasp or hose supporter. A. H. 
Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 774. 829 

GaHnent fastening, E .  G. Skinner . . . . . . . . . .  775,094 
Gas burner, A. B. Shaw , . . . . . . . . . .  , . .  , . . . .  775,289 
Gas hurner mantle, incandescent, H. Dewey 775,128 
Gas check, A. Ullmann . . . . . . . . . . . . . . . . . . . .  775,156 
Gas generator, F. S. Vincent. . . . . . . . . . . . . .  774.802 
Gas heater, I. Block . . . . . . . . . . . . . . . . . . . . . .  775,025 
Gas meter variable pressure compensating 

mechanism, Ii'. H. Crawford . . . . . . . . . . .  774,910 
nas producer, H. L. Dixon . . . . . . . . .  .- . . . . . . .  775.265 
Gas purifier valve connection, J. S. De 

Hart, J, .. . . . . _ . . . . . . . . . . , . . . . . . .  , . . . . . .  774,911 
Gases, nppUI'atu8 for electrically trf'ating, 

K. Birkeland . . . . . . . . . . . . . .  , . . . . . . . .  , . .  775,123 
Gaseous material, means for separating non-

gaseous from, A. G. McKee . . . . . . . . . . . . .  774,851 
Gate, W. W. Sanders . . . . . . . . . . . . . . . . . . . . .  774,787 
Gate, H. I. Ingersoll . . . . . . . . . . . . . . . . . . . . . . .  774,881 
Gate, G. W. Thompson . . . . . . . . . . . . . . . . . . . . 774,898 
Gate, A. E. Airhart . . . . . . . . . . . . . . . . . . . . . . . .  774,963 
Gear mechanism for machine tools, change, 

W. T. S, .Tohnson . . . . . . . . . . . . . . .  , . . . . . .  774,883 
Gf'aring, change speed, L. P. Mooers, reissue 12,284 
Gearing for machine tools, feed .. Jo'. Holz . .  774,843 
Gum setting, F. A. Fairbrother, .Jr . . . . . . . . . 715,030 
Glass grinder, plate, H. W. Thomas . . • • • • •  , 774,857 

1< 

J U S T  PUBLI S H E D  

� tneri c a n  E s ta te s  
an d G arden s 

4to . l l x  13 76 i n c h e s .  Illumi nat ed C o v e r  a n d  
2 7 5  Illustrati o n s .  340 P a g e s .  P r i c e ,  $ 1 0 . 0 0  

By BARR F E R R E E  
Editor of Scientific American Building Monthly, Corresponding Member 

of the American Institute of Architects and of the Royal 
Institute of British Architects 

A SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one of 
the most salable holiday books of the season, and will fill the wants of those 
who desire to purchase a luxurious book o n  our American homes. An illus
trated prospectus mailed free on request. 

UVI U N N  C O MP A N Y  
Subscription Dept. 0.0. 

Publishers of U Scientific American " 337 Broadway, New York 

AMERICAN J UMP SPARK IGNITION OUTFITS 

• SEE <JA1'ALOGUE VY. 

MAR I N E  

AUTOMOBILE 

STATIONARY 

MOTORCYCLE 

NOT FOR FARMERS ONLY 

is not only 

The Leading Journal of Agriculture 
and positively 

The ONLY Agricultural NEWSpaper 
but also 

The one weekly devoted to country life which no suburban 
and no city owner of a country place can afford to be 

resident 
without 

Subscription, $1.50 Four Months" Trial, 50c. AGENTS WANTED 
EVERYWHERE 

SPECIMEN COPIES FREE It wlll pay anybody interested 1>1 an>Jr�"�� It! country life to send for them. Address the pubJishers : 
L U T H E R  T U C K E R f& S O N. Albany. N. Y. 



NOVEMBER 20, 1904. 

The prime requisites of a 
perfect u n d e r W e a r  are : 

Healthfulness, Durability, Fit, 
Finish. " Jaeger " possesses 
these in a pre-eminent degree. 
Hence its unique distinction as 
a household word in the land. 

Reconunended by leading 
physicians · every'Where 

Booklets ana Samnles Free. 
DR. JAEGER'S S. W. S. CO:S OWN STORES : 

New 'York : 
1 306 Fifth Ave. 

Brooklyn : ��X ��Yi'�n
w
ilr. 

Boston : 230-232 Boylston St. 
phila. : 1510 Chestnut St. 

Chicago : 82 State St. 

�ift.4!NS 
£LEcrpfC./fi/l!.PJ'KANOS 
TRO£.£BrC NOJl$£.TI£.s 

THE CA R LI S L E  a f i N CH co 
2.33 E .  C Ll FTON I\VE 

"' '' 'TE .. O R.  CINel  
O.  

WOLVE R I N E  
SELF STARTING AND 

REVERSING 

Gasoline Marine Engines 
3 to 8 bbrse power. Launcbe8 

18 to 75 ft. Write for catalo�ue. 

WOLVE R I N E  MOTOR WORKS 
Grand Rapids. Mich ..  U .  S, A. 

Brooklyn offi ce, 97 22d St. 

IMPORTANT. 

T H E  
FO U R -T RAC H. 

N EWS 
The Popular Illustrated 
Magazine of Travel and 
Education 

From I30 to I 60 pages each issue, 
every one of which is of human in
terest, 

Subscriptions for 1905 only will be 
received until December 3 1 st, I904, 

at 50 cents per year ; to foreign 
countries $1 .00. 

After January Ist, 1905, the sub
scription price will be $1 .00 ;  to for
eign countries $1 .  50 ; at newsstands 
ten cents per copy. 

S U B S C R I B E  N O W  
and take advantage of this extra or
rlinarily low rate. 

GEO. H. DANIELS, Publisher 

7 East 42d St., New- YorK 

Box No. 26 

HE O T HER PLACE 
is full  of men whose 
greatest regret is that 
their wives and chil
dren were left unpro
vided for. How easy 
it would have been 

to have made the future of their 
loved ones secure. May we send 
you our l ittle booklet telling " how " 

We insure by mail . 

PENN MUTUAL LIFE INS. CO . 
PHILADELPHIA 

Scientific American. 

G lass making machine, window, E. Chees--
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,204 

Gold and oxid of iron from sand, recovering, 
'1'. J ,  Lovett . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,043 

Gold saving apparatus, L. Sachs e " " , . ,  . .  , .  774,786 
G rappling hook, W. T. Wllsoll . . . . . . . . . . • . .  774,900 
O.'iudlng: machine, D. S. �l'bornpson . . . . . . . . 775,258 
Grindstone wetting device, E. A. Bostrom . .  774, 864 
Gymnastic apparatus, J. B. Cbavez . . . . . . . . 774,738 
Hammer, power, J. D. Seibert . .  · . . . . . . . . . . . . 774,791 
Handle attachment, W, Chambers" " . .  " . .  7Th,236 
Harrow, disk, W, Sobey . . . . . . . . . . . . . . . . . . . . 775,283 
Hat frames, device for forming wire, W. M. 

Jameson . . . . . . . . . . . . . . . . . . . . . . . 775,174. 775,175 
Hat frames, form for making twisted wire·, 

W, M . .  Jameson . . . . . . . . . . . . . . . . . . . . . . .  775,173 
Hay rack clamp, G. Wenzelmann . . . . . . . . . . 774,861 
H ides, machine for applying coloring matter 

to, R, W .  Churchill . . . . . . . . . . . .  " . . . . .  774,935 
High frequency device and vacuum tube 

stand, portable, T, B, Kinraide . . . . . , . , .  774,759 
Hinge, W. K. Henry . . . . . . . . . . . . . . . . . . . . . .  774,878 
Hoisting apparatus, J. Campbell. . . . .  , . . _ ,  . . 774,828 
Hoisting, dumping, and tramming apparatus, 

N, C, Miller . .  , . .  , . . . . . . .  " . . . . . . . . . . . .  775,189 
I-look and eye fastening macbines, hook 

feeding mechanis:pl fOr", W. A. Courtland 775,075 
Horseshoe, composition, H. Bartley . .  774,819, 774, 820 
Hub, wheel, L. Zamboni . . . . . . . . . . . . . . . . . . . 774,927 
Identification slip holder, If. O. Hicks . . . . . .  774,754 
Igniters, protecting device for self-acting, J. 

Kellermann , . . . . . . . .  , . . . . .  , . . . . . . . . . . . .  774, 844 
Insulated electric conductor, .J. A. Heany . . 775,274 
Insulated electric wires, branch box for, M. 

Havens, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775,037 
Insulators, manufacturing earthenware, F. 

M. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774,765 
Internal combustion engine, .1. If'. Duryea , .  775,103 
Ionone, making homologues of, R. Schmidt . 775,251 
I roning tabJe or board, extension, I. Spurlin 775,070 
Jewel pin setter, 0. E, Scott . . ,  . . . . . . . . . . . 775,253 
Kinematographic or like projections, objec-

tive for, A. ID. E. Brcard . . . . . . . . . . . . . . 775,000 
Kitchen utensil, W. H. Levey . . . . . . . . . . . .  774,763 
Knitting machine take-up mechanism, L. C. 

Huse . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  774. 755 
Lamp, electric arc, R. Scott . . . . . . . . . . . . . . .  774,789 
Lamp, electric arc, 'I'. Hamilton-Adams . . . .  774,876 
Lamp extinguisher, mechanical. M. Busch . . . 774,907 
Lamp igniter, oil, S. M. Meyer . . . . . . . . . . .  774,769 
Lamp, vacuum arc, H. Edmonds . . . . . . . .  774,836 
Lamps, system of distribution for electric 

glower, A, J, Wurts . . , . .  , . . . . . . . . . . . . .  774,812 
Lathe, self-centering axle, IC von Boeck-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774, 825 
Leather, appm'atus for baking or curing pat-

ent, W, R .  Smith . . . . . . . . . . . . . . . . . . . . . 774,971 
Lens grinding machinc, E. L. Egolf . . . . . . . . .  774,745 
Letters, etc., franking or stamping ap-

paratus for, I{rag & Hansen . . . . . . . . . . .  774,761 
Levee protector and making same, Ii'. V. 

Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774,901 
Level, try gravity, J, A, Drew . . . . . . . . . . . .  775,129 
Lifts, automatic wheel brake for, W. 

Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774, 850 
Light extinguishing apparatus, time, S. 

Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,926 
Liquid dispensing apparatus, 1('. G. Kammer-

er . .  , . .  , . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  , . .  774.986 
I�iquid distributing apparatus, H. L. Emer-

son , . . .  " . , " " " " ' , . , " " " ' , . , " ' , .  774,7 4H 
Loading machine, A. J. Doss . . . . . . . . . . . . . . .  77:J��ln 
Lock, H. Bil'kedal . . . . . . . . . . . . . . . . . . . . . . . . 174.S:l:� 
Lock, B, Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . 774.970 
Locomotive boiler, J. M, McCiello n . 774 ,773, 775,115 
Locomotive, compressed air, W. R. Pratt . . .  774,778 
Locomotive safety device, H. Botermann . . . .  775,074 
Loom for weaving pile fabrics, A. Heald . .  775,218 
Loom heald wire, carpet, J. Cocker . . . . . . . . 774,909 
Loom shedding mechanism, R. Crompton . .  775,076 
Loom shuttle, H, A, Kennedy " " . . . . . . . . . .  774,944 
l.u Iu'len to)', G. WHlcb . . . . . . . . . . . . . . . . . . . . . . 774,960 
Lug. SUlJI.mrUng. 0, M. Burns . . . . . . . . . . . . . .  774.,..932 

Machine parts, disconnecting suspension de-
vice for heavy, F. G. J. Schulze�Pillot 775,252 

Magnets of alternating current generators, 
rotating the field, G, F, Scott . . 774,955, 774,956 

Magnets of dynamo electric machiI es, �'ota t-
ing field, C. F. Scott . . . . . . . . . . . . . . . . . . .  774,954 

Mail bag catcher and deliverer, W. Davidson 775,208 
Malt kiln, C. E. Glafke . . . . . . . . . . . . . . . . . . . . 774,915 
Mantelpiece, wainscoting, face plate, or slab 

for covering walls, ceilings, etc . ,  D. 
Roehm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Match box, C. W. Townsend . . . . . . . . . . . . . .  . 
Matrix band retainer, L. H. Babcock . . . . .  . 
Measuring and delivering device, rope, S. D. 

774,783 
775,071 , 
774.816 

Lindsay . . . .  , . . . .  , . . . . . . . . . . . . . . . . . . . . .  774,987 
Meat press, V. M. Kent. . . . . . . . . . . . . . . . . . .  775,181 
Metal bars to sheets in pile in a ht>att>d 

state, apparatus for reducing, T. V. 
Allis . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tw,022 

Metals, apparatus for treating finely divided 
material for the recovery of, D. C. 

IHilk
B
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i'.Iirror hanging device, J. P. Eustis . . . . . . .  . 
Mixer, W. J. Judd . . . . . . . . . . . . . . . . . . . . . . .  . 
lUotor, M. R. Conway . . . . . . . . . . . . . . . . . . . .  . 
Music box, L. Perotti . . . . . . . . . . . . . . . . . . . . .  . 
:Husic holder, I. C. Adams . . . . . . . . . . . . . . . .  . 
l\fmiic tune sheets, machine for making, N. 

774,736 
774,797 
775,003 
775,242 
774. 867 
774,920 
774, 814 

Collins . . , . . . . .  , . . . . . .  , . . . . . . . . . . . . . .  , .  775,237 
Musical ' instruments, combined support and 

tone modulating device for, .T. F. 
C}ladieu'>: . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Nipple or mouthpiece, C. A. Lindsay . . . . .  . 
Noodle machine, A. F. P. Stenzy , . . . . . . . . .  . 
Nut lock, H, J, Berkley " " , . " " " " " " , . 
Oil burner, G. W. Arper . . . . . .  , . ,  . . . • . . . . .  
Oil call, Nilson & Hagemeister . . . .  ' . . . . . . . . .  . 
Oiling device, W. W. Nugent. . . . . .  , . . . . . . 
Ores, reducing, H. F. Brown . ,  . . . . . . . . . .  . 
Ore roasting furnace, A. P. O' Brien . . . . . . .  . 
Ornamental stand, E. G. Hess . . . . . . . . . . . .  . 
Packagillg machine, A. & J. H. McLeod . .  . 
Pacldng, metallic, J. A. Magnusson . . . . . .  . 
Pacldng, metallic, G. D. Rollins . ,  775,193, 
Packing, metallic piston, G. E. Ericsson . .  
Pall. See Dust pan. 

774,750 
774,848 
775,152 
775,100 
774,928 
77(!,281 
774.969 
774,930 
775,147 
774,753 
774,774 
774,886 
775,194 
775,213 

Paper box, Eisenhardt & Stoehr . . . .  , . . . . . . .  774,981 
Paper box corners, etc., fastener for, T. Pilz 775,090 
Paper making, apparatus for preparing fiber 

for, F. H. Cloudman . . . . . . . . . . 775,027, 775,028 
Paper pulp, J. Ferrand . . . . . . . . . . . . . . . . . . . . 774,9 2: 
Passenger drop, J.  J. Carr . . . . . . . . . . . . . . . . . 775,235 
Pasteurizing bottled liquids, O. Mathie . . . . . 775,144 
Pastry, ete" holder for, E ,  W .  & A, M. 

Genter . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . 
Peat treating apparatus, W. · T. Griffin . . .  . 
Pencil holder, C. E. Trump . . . . . . . . . . . . . .  . 
Pencil sharpener, Huyck & Lamson . . . . .  . 
Pencils, dc.,  machine for imprinting, H. C. 

774,839 
775,137 
775,097 
774,880 

Biette , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774, 882 
Pendant. adjustable, E, J, Shaw . . . . . . . . . . . 774,852 
Penholdpr, pen ejecting, F. H. Maxam . . . . . . 774, 887 
Petroleum burner, Ferguson & Brnsh . . . . . . . .  774,747 1 
Photographic printing fl'ame, W. E. Dobbins 775,101 
" iallo, R, S, Bowen , ' , ' " . . .  , . ,  ,775.161, 775.262 
Piano key h�nsion adjuster, C. C. Ward . , . . 774,961 
Piano pedal action, R. S. Bowen . . . . . . . . . .  775,162 
Pick, miner's, W. H, Foley . . . . . . . . . . . . . . . . 774,748 
Piling, sheet, .J. N, Hatch . . . . . . . . . . . . . . . . 774.877 
I'1II0w, 0, B. Starkwather . . . . . . . . . . . . . . . . .  774,996 
Pipe cutting aud threading machine, port-

able, C, S, Card . . . . . . . . . . . . . . . . . . . . .  . .  
Pipe hanger, adjustable, O. C .  Meyer . . .  . 
Pipe mold core, P. Clifford . . . . . . . . . . . . . . .  . 
Pipes, tool for and process of repairing, J. 

774,934 
775,244 
775,205 

H. Christmall . ,  . . . . . . . . . . . . . . . . . . . . . . .  775, 124 
Pitcher, antidrip, M. S. Cross . . . . . . . . . . . . . .  774, 739 
l'lanter, two row, M. B. Gooh g . . . . . . . . . . . . 775,033 
Potato diggt>r liftt:'l', E. Saatz . . . . . . . . . . . .  774,785 
Pottery molding n achin(�, L. Mary . . . . . . . .  774,918 
Power transmittill,g mechanism, L. D. Robin-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77-1,782 I pres
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Print machine, blue, Bnchholz & Rademacher 775,232 
Printing machine, .J. S. DUllcan . . • • • • • • • •  774,912 
Propeller, T. G, 'rl ompson , . , . ' . . .  , . . . . . . .  775.155 

Newton . . .  , . . . . . .  , . . . . . . . . . . . . . . . . . . . .  774,990 

Luxurious Linen Underwear 
WARRANTED TO WEAR WELL 

:fBelfast 
mesh 

Warmest for Winter weather ; comfortable 
always ; cleanest, healthiest, best in every way. 

" White " has been through the bleacher's 
hands ; " Natural Linen " gives all the wear 
there is and is more absorbent-equally grate
ful to the skin. Price the same. 

Send for Samples of Fabric and our Free Book 

Sold by all  dealers, or sent direct by 
mail if your dealer won't supply it 

BELFAST MESH UNDERWEAR CO" 366 Mechanic St.', Poughkeepsie, N. y, 

PRINTING THAT BRINGS RESULTS PAYS YOU 
WE attend to every detail of Writing, lllustrating, Printing and Binding Booklets, 

Inventors and manufacturers wishing to sell or exploit their patents can do It very 
effectively by good circulars and booklets, Estimates furnished. Send 8c. postage 

for samples and handsome souvenir engraving of St Louis Exposition, 1 4x20 ,  on 20x24 paper, 
C. L WRIGHT &- CO., 1 32-4-6  West 1 4th Street, New York. 

P R A CT I CA L  A R T I C L E S  O N  

EXPERIMENT AL ELECTRO-CHEMISTRY 
B y  N .  MONROE HOPKINS 

w i l l  a p p e a r  i n  
S c i e n t i f i c  A m e r i c a- n.  

t h e  
S u p p l e In e n t 

The articles describe simply and clearly experiments in electro·chetnistry with 
easily constructed apparatus. Intelligible and lucid drawings and photographs ac
company the articles. 'J'he entire series, when complete, will constitute a splendid 
student's manual of electro-chemistry. 
Each number of the SUPPLEMENT costs 10 cents by mail. Subscrihe for the year 
and be sure to recei ve all the papers containing the articles. 

MUNN !8l COMPANY 361 Broadway NEW YORK 

Blasting ? Dee Star Electric POWder Fuses 
�tar Electric Exploders, Star 
Time Fuses and Push Down Bat
teries. They make blasting sure and 
sate. Send for information. 

STAR ELECTRIC FUSE WOUKS 
WilkelilbDrre, PD. 

H I S T O R Y  
IN  T H E MAKING 

ONE D OLLAR 
A YEAR 

TEN CENTS 
A COpy 

Over IOO 
Illustrations 

THE 
A S A M P L E  C O V E R  D E S I G N  

A $3 , 00 
MAGAZINE 

FOR BUT $ 1 . 00 
A YEAR 

£28 Pages 
Every Month 

WORLD TO-DAY 
is not simply a chronicle of events or a summary of other pUblications. 
It obtains its information at first hand and is al ways up-to-date It em
bodies a new idea that has met with remarkable success, and has an 
individuality of its own. 
THE WORLD To-DAY contains in each issue vigorous editorials upon per
sons, opinions and events, It also contains articles from th2 foremost 
men and women of the day upon an astonishingly wide range of subjects 
of current interest. The Calendar of the month, Biographies of noted 
men and women, Book Reviews and Cumulative Index in each issue, are 
features that appeal to people who wish to keep in touch with the world's 
progress and have not time for extensive reading, Its articles on scien
tific subjects have attracted wide attention. It is the only magazllle pub
lished treating of the realties of life that is sold at a popular price_ 
In point of presswork, illustrations (many in colors), range of subjects 
and general attractiveness it is unequaled by any other magazine. 

Fact more interesting than fiction wh-en presented right 

The only magazine of its class at ONE DOLLAR per year 

SUBSCRIBE NOW. SAMPLE COPY TEN CENTS 

THE WORLD TO-DAY CO. , I I 38, 67 Wabash Ave , CHICAGO 
Puddling furnace, mechanical, W. B. Burrow 775,026 r 
Puff comb, adjustable pompadour dip, A. E. 

I Pulley, self-oiling loose, A. J. Stickler . . . . . . 775, 154 
Pulley, split, H, A. Davenport. . , . . , . . . . . . .  774,965 'IIII ............................................ � Pulp screen, H. J. Dickerson • • •  , • . • . . •  ' • •  774,966 



Pulverizer, A. Raymond . • . . . • . • • • • • • • • • . • . .  775,068 
Fulverizing mill, J. H. Elspass . . . . . . . . . . . . .  775,130 
Pulverizing mill, centrifugal, A. Raymond . .  775,069 
Pump, J. W. Park . . . . . . . . . . . . . . . . . . . . . . . . .  775,117 
Pump coupling, windmill, C. W. Decker . . . .  774,"939 
Pump, lubricating, McCanna & Markle . . . . . .  775,067 
Pump operating means, C. l( Mayer . . . . . . . .  774,919 
Pump, plumbt�l" s force, J. H. Lawless . . . .  775,065 
Pump pod coupling pin, F. I. Webber . . . . . .  775,200 
llump valve, high pressure, W. J. Baines . .  774,732 
Pumping and dredging apparatus, G. A. Far· 

"'ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,267 
Puttyillg tool, W. J. McClenahan . . . . . . . . . .  775,089 
Rail bond, E. P. Howe . . . . . . . . . . . . . . . . . . . . .  775,082 
Rail bond compressor, G. M. Willis . . . . . . 774,810 
Rail brace, J. F. Kelly . . . . . . . . . . . . . . . . . . . . 774,845 
Rail joint chair, T. Ditmars . . . . . . . . . . . . . . . . 774,741 
Rail joint chair, B. H. Tripp . . . . . . . . . . . . . . 774,899 
Railway block signal system, electric, H. W. 

Souder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,897 
Railway frog, V. Angerer . . . . . . . . . . . . . . . . .  775,160 
Railway signal, C. R. Traxle,r . . . . . . . . . . . . . . 775,199 
Railway switch adjuster, automatic, W. T. 

Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,064 
Railway tie and brace, steel, H. C. Stout . .  775,049 
Rak�, W. Cronk . . . . . . . . . . . . . . . . . . . . . . . . . . . 774,980 
Ratchet drill, J. F. Hannigan . . . . . . . . . . . . . .  775,1;l9 
Razor, Ie C. Gillette . . . . . . . . . . . . . .  775,134, 775,13[, 
Receptacle fastener, C.  M. Hunt . . . . . . . . . . . 775,172 
Reclining chair, E. Perry, Jr . . . . . . . . . . . . . . . 774,776 
Reel. See Fishing reel. 
Rpfrigerating device, air, J.  C. Witter . . . . . .  774,811 
Refusp burning furnace, T. C. Clark . . . . . . 774,936 
Refuse crematory, C. Force . . . . . . . . . . . . . .  774,871 
Reversing mechanism, E. H. Eshelman . . . .  774,837 
Rice polishing machine, R. W. Welch . . . . . .  775,098 
Riveting machine, L. G. Glazier . . . . . . . . . . . . 775,215 
Rocking horse, J. L. Rively . . . . . . . . . . . . . . . . 775,192 
Roll materials, locking holdet· for, C. F. 

Cramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,937 
Roll pinion mechanism, J. Kennedy . . . . . . . .  775,142 
Rolling mill, R. C. Stiefel . . . . . . . . .  774,795, 774,796 
Rotary engine, J. T .  Early . . . . . . . . . . . . . . . .  775,212 
Rotary engine, A. Carville . . . . . . . . . . . . . . . .  774,979 
Safety alarm, L. N. Coffield . . . . . . . . . . . . .  775,165 
Sash lock, J. R. Cronin . . . . . . . . . . . . . . . . . . . .  775,127 
Sash raising or lowering appliance, window, 

C. ·A. Bergersen . . . . . . . . . . . . . . . . . . . . . . . .  775,122 
Saw, frame, A. M. Remington . . . . . . . . . . . . . .  774,780 
Saw guide, undercut. J. Loepp . . . . . . . . . . . . . . 774,885 
Saw setting machine, 'I'. M. Hakes . . . . . . . . . 775,035 
Saw teeth, J. H. McLean . . . . . . . . . . . . . . . . .  775,012 
Sa wing machine, J. R. Reid . . . . . . . . . . . . . . . . 775,247 
Scraper, Hoover & Mason . . . . . . . . . . . . . . . . . 775,081 
Spparator, C. T. Freid . . . . . . . . . . . . . . . . . . . .  775,004 
Spwing machine feed mechanism, H. W. 

Larsson . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  775,011 
Spwing machine looper mechanism, L. Oll-

derdonk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,014 
P('wing machine needle, E. J. Hall 775,036 
8l''''ing machine plait forming attachment, 

J. H. D e  Nike . . . . . . . . . . . . . . . . . . . . . . . . . 775,209 
Npwing machine stitch forming mechanism, 

O. R. Van Vechten . . . . . . . . . . . . . . . . . . . .  775,225 
Rhingle, metallic, C.  L. Darnall . . . . . . . . . . . .  774,740 
Rhoe, A, C. Rounds . . . . . . . . . . . . . . . . . . . . . . .  774,784 
Rhoe fastener, S. J. Swanson . . . . . . . . . . . . . . . . 774,957 
RhntUe box actuating mechanism, R. B. 

Goodyear . . . . . . . . . . . . . . . . . . . . . . 775,169 
Sign plates, making, A. M. Montgomery . . . . 774,772 
:-3'ignaling system, electric, Young & TownM 

send . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,813 
Silo carrier, C. M. Smith . . . . . . . . . . . . . . . . . . . 774,794 
Siphon filling apparatus, 1.1. P. Setzler . . . . .  774,792 
Rled, I. Sleno . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  775,045 
Smoke condenser. H. Matthews . . . . . . . . . . . . .  774,849 
Smoke preventing furnace, W. A. Koneman 775,041 
Sole vulcanizing and applying apparatus, 

shoe, G. F. Butterfield . . . . . . . . .  , . . . . . . .  774,865 
Rpeed indicator, automatic rotal'y, H. Dahl 774,964 
Rpped regulator, N. Pedersen . . . . . . . . . . . . . .  774.8V2 
Spinning apparatus, G. O. Dmper . 774, 742 to 774,744 
Spool attachment, F. G. Hendr.vx . . . . . . . . .  775,219 
Spool, bobbin, or the like, W. E. Bennett. 774,734 
Springs; device for adjusting the tension of, 

E. S. Bucknam . . . . . . . . . . . . . . . . . . . . . . . 774,931 
Stamp, hand, E. Ocumpaugh . . . . . . . . . . . . . . .  775, ]90 
Rtamp mill, B. T. Scott. . . . . . . . . . . . . . . . . . . .  775,151 
Rteam boilpr, E. H .  Taylor . . . . . . . . . . . . . . . . . 775,096 
Rteam engine, M. R. Conway . . . . . . . . . . . . . 774,868 
Rteel armor plate, etc., with a hardened 

face, manufacture of, T. J. Tresiddel· . . 774,959 
Htf'f'l, manufacture of, T. J. Tresidder . . . . 774,958 
Rteel, treating and recarburizing scrap, H. 

B. Atha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,973 
Rtprposcope, lens, M. von Rohr . . . . . . . . . . . . .  774,801 
Rterilizing apparatus, M. B. Perry . . . . . . . . . .  774,948 
Stopper extractor, C. Haussmann . . . . . . . . . . .  775,273 
Rtove, gas generating, C. A. BuzzelL . . . . . . 774,866 
Rtrap attachment, N. A. Smallman . . . . . . . .  774,853 
Street sweeper, A. Bl' own . . . . . . . . . . . . . . . . .  775,163 
Surgical purposes, electric baker for, Ed-

mands & Hoyt . . . . . . . . . . . . . . . . . . . . . . . 775,105 
Rnspender hook, J. C. McRal' . . . . . . . . . . . . . . 775,013 
Rnspension rack, adjustable, J. D. McKee . .  774,968 
Rni'lpensory, J. C. Riley . . . . . . . . . . . . . . . . . . . .  775,288 
Rwing, circle, C.  C. Keen . . . . . . . . . . . . . . . . .  774,757 
Rwitch operating apparatus, J. Bace . . . . . . . .  775,023 
Tablp. See I roning table. 
Tallie, W. F. & C. P. Groll . . . . . . . . . . . . . . . 775,006 
T('legrf1ph repE'ater, W .  E. Athearn . . . . . . . . 774,905 
Tt'lpphonE' exchange system, H. G. Web-

st('1' . . . . . . . . . . . . . . . . . . . . . . . . .  775,226 to 775,229 
Tp}pphone or the like recpiver, D. W. Troy 774,923 
TE'l(�phone receiver adjustable support, G. W. 

Sebastian . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,254 
TplephorH� register, G. S. Nickum . . . . . . . . . .  774,991 
1'dt'phone system, W. R. Whitehorne . . . . . . 775,201 
�'plephone system, central energy, K. B. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,770 
Telephone transmitters, protecting dia-

phmgm for, W. M. Bashlin . . . . . . . . . . . 774,929 
Tf'mperatul'e regulator, C. E. Jewell . . . . . . .  774,882 
Thf'rmopile, Lyons & Broadwell . . . . . . . . . .  775,187 
'l'hermopile elements, Lyons & Broadwell . . . 775,188 
Tb('rll1o · 1 u t. M. J- L�vy . . . . . . . . . . . . . . . . . . .  774\.847 
1'iclwt, railway, W. H. Barnes . . . . . . . . . . . .  774,733 
rficket, railway, R. E. Lee . . . . . . . . . . . . . . . . .  775,042 
'Tire, pneumatic, E. H. Seddon . . . . . . . . . . . • . .  774,790 
Tire vehicle, R. S. Graham . . . . . . . . . . . • . . . .  775,272 
'I'obacco pouch, O. Van Cole . . . . . . . . . . . . . . .  775,259 
'rowel rack. H. P. Kochsmeier . . . . . . . . . . . . .  775,184 
Trace holder, G. H. l'eru!lld . . . . . . . . . . . . . . .  775,132 
Trolley system for overhead electric lines, 

J. B. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . 775,276 
Truck, R. W. Grunske . . . . . . . . . . . . . . . . . . . . . 775,138 
Truck, car, ·E. A. Curtis . . . . • . . . . . . . . . . . . . .  775,207 
Truck, car, J. H. Graham . . . . . . . . . . . . . . . . .  775,271 
Trunk, H. Romunder . . . . . . . . . . . . . . . . . . . . . . .  774,921 
Turbine, elastic fluid, W. S. Elliott, 

775,106 to 775,108 
Turbines, apparatus for regulating the speed 

of steam, G. O. M. Olsson, reissue . . . .  12,285 
TUl'ning cutter, G. Weber . . . . . . . . . . . . . . . . . .  774,803 
1'ul'ret tool, B. M. W. Hanson . . . . . . . . . .  775,109 
'l'ypewriter carriage feed mechanism, ��ox & 

Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775,269 
Typewriter machine scale and pointer me

chanism, Fox &. Barrett . . . . . . . . . . • . . . .  775,270 
Typewriters or like machines, type bar for, 

F .  X. Wagner . . . . . . . . . . . . . . . . . . . . . . . . .  774,925 
Typewriting machine, F. X. Wagner . . . . . .  774,924 
Typewriting machine line-gage, F. J. 

Hohner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775,140 
Undergarment, G. H .  Lumb . . . . . . . • . . . . . . . .  775.086 
v alve, A. T. Jones . . . . . . . . . . . . . . . . . . . . . . .  774,985 
Valve and regulating means therefor, J. A. 

Staples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774.972 
Valve controlling mechanism, electrical, I. 

G. Waterman . . . . . . . . . . . . . . . . ' 775,021, 775, 051 
Valve controlling mechanism, electromag-

netic, I. G. Waterman . . . . . . . . 775,017 to 775,019 
Valve controlling system, electromagnetic, 

I .  G. Waterman . . . . . . . . . . . . . . . . . . . . . .  775,020 
Valve, electromagnetic, I. G. Waterman . . . . 775,054 
Valve for locomotive cylinders, relief, F. L. 

Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  775, 250 
'\) ehicle, self propelled, Mills & Williams . .  774:771 
Vehicle, etc., coupling, J. Ammann : . . . . . . .  774,903 
Vehicle wheel, A. Boguslavsky . . . . . . . . . . . . . 774,735 
Vehicle wheel, E. G. O ' Brien . . . . . . . . . . . . . .  774,891 
Vehicle wheel. R. & J. H .  Lancaster . . . . . . . .  775,009 
Vending machine, O. M. Southwick . . . . . . . .  775,256 
Vessels with coal, etc. , apparatus for load� 

ing, C. Brown . • • • • • • . • • • . . • • • • • • • • • • • •  775,164 
'i !se, anyil foot, Ill. M. Cornell . . . . . . . . . . . .  7711,239 l'oU .. .  aelllD.e, J. B. IlaIlIU,\fI, . . . . . . . , . . . .  711.111 

Scientific AD'lericafi 

BIG MAGAZINE  BARGAINS 
SEASON 1904-05 

Oountry Life in  
America, 

World's Work, 
or one of Class :-1 0 ,  4 

World To-Day, 
or Woman's Home Companion 

$3.00 
3.00 

1 .00 

$7.00 
Our price, all three, $5. 1 0 

Ladies' Home Jonrnal, one year, $LOO } oU;22iSe, I I  Satnrday Evenin[ Post, one year, 2 , 00 thetwo 

World To-Day, 
one year, $ 1 .00 

orWomanls Home Companion 
Technical World 

one year, 2.00 
or one of Class No. 3 

American I nven-
tor, one year, 1 .50 
orone of Class No. 3 ---

$4.50 
Our price, all three, $2. 1 0 

Review of Reviews, one year, 
oroneof Class No. 4 

Booklover's Magaz ine, one year, 
or one of Class No. 4 

$2.:'0 1 
3.00 J 

Our price, 

$3.75 
the two 

This agency has been .established over seventeen years. 
If you have never dealt with us you can send your order to 

any bank in this place and instruct them to return same to you if we are not reliable. 

To All Readers. Magazine 
Atl 't' 

j "'ith Century and one Class No. 3 . . . . . . . . . . . . $7.85 
an IC "'ith Scribner's and one Class No. 3 . .. . . . . . . . . 7 . 1 0  

Monthly ",ith S t .  Nicholas an'i one Class No. 3 . . . . . . . 6 . 8 5  
",ith Booklovers and one Class No. 3 . . . . . . . . . 6.00 OR U'ith Leslie's Monthly and one Class N o. 3  . . .  4.75 

Harper's ",ithone Class No. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.25 

M thl 
U'ith two Class No. 3 . .  . .  . . . . . . . . . . . . . .  4.75 

on y U'ith one Class 3 and o n e  Class N o. 4..  . . . . . . .  6.00 

r "'ith A.tlantic Monthly and one Class 3 . . . .  . . 

I "'ith Scribner's and one Class 3 . . . . . . . . . . . . .  . . 

C t 
"'ith St. Nicholas and ooe Class 3. . . . . . . . . . . 

en ury � ",!th Wor.1<\'s Work and one Class 3 . . .  . .  

Magazine ' "'�th Lesh� s Monthly and one Class 3  . . .  . . 

I ,v!th one lJIass No. 3. . . . . . . . . . . . . . . . . . . 

Critic 
OR 

Independent 

Country Life 
in America 

WIth two Chiss No. 3. . . .  , . . . . . . . . . . . . . . . . L "'ith one of 3 and one of 4 . .  . .  . . . . . . . . . .  . .  

r ",ith Booklover's Magazine . . . . . . . . . . . . . . . . . .  . 

I, U'ith Art Interchange . .  , . . . . . . . . . . . . . . . . " . .  
with Outing.. . . . . . . . . . .  . .  . . . . . .  . . 
U'ith Current Literature . . . . . . . . . . . . . . . . . . .  . .  i ",itll Independent . . . .  . . . . . . . . . . . . . . . . .  . 

I ",ith Country 'Life in A merica .. . . . .  . 
",ith one of Class 3 . . . . . . . . . . . . . .  " . . . . . . " 

-with two of Class 3 . . . . . . . . . . . . . . . . . . . . . . . . .  . .  l '�1th on6"of Ulass 4.. . .  . .  . . . . . . , . . . . . . . . . . . . .  . 

r U'ith Art Interchange, . . . . . . . . . . . . . . . . . . . . . . .  

I, ",lth Independent . . . . . . . . . . . . . . .  , . . . . . . . . .  . 

,vith Burr McIntosh . . .  , . . . . . .  , . . . . . . . . . . . . . . . . 
urith fo1cribner's . .  . .  . . . .  • . . . . . .  , . . . . . . . . .  . 

i ",ith St. Nicholas . . . . . . . . . . . . .  , . . . . . . . . . . . .  . .  

I "'ith Outlook (New) . . . . . . . .  , . . . . . . . . . . . . . . . . . 
with one-in Class 3 . . . .  H . . . . . . . .  . . . . . . . . . .  . .  ",lth two in Class 3 . . . . . . . . . . . . . . . . . . . . . . . .  . .  
",ith one in Class 4 . . . . . . . . . . . . . . . . . . . . . . .  . .  L ",!th one i n  Class 3 and 4 . . . . . . . .  " . . . . . . . . . . . 

7. 8 5  
7.35 
7. 1 5  
6.25 
5.00 
4.50 
5.00 
6.25 

3.'75 
3.'75 
3.'75 
3.'75 
3.'75 
4.50 
2.50 
3.00 
3.'75 

4. 50 
4.50 
4 . 50 
5 . 8 5  
5 . 5 0  
5.00 
3.50 
4.00 
4.50 
5.00 

Cosmopolitan 
Magazine 

OR 
One of 

Class No. 3 

Harper's Bazar 
and Good 

Housekeeping 
the two 

or two of Class 3 

Technical 
World 

OR 
American 
Inventor 

Scribner's 
Magazine 

OR 
Reader's 
Magazine 

1 with Leslie'S Monthly and one Class 3. , . . . . . .  $2.00 
with Good Housekeeping and one Class 3. , .. 2.00 
with Pictorial Review and one Class3 .. . . . . . . 2.00 
wUh House BeautifuL and one Class 3 . . . . . . . .  2.00 
with Lippincott's and one Class 3 . . . . . . . . . . . 3.00 
with Independent and one Class 3 . . . . . . . . . . .  3.00 
with Critic and one Class 3 . . . . . . . . . . . . . . . . . . .  3. 00 
with one of Class No. 3 . . . . . . . . . . . . . . . . . . . . . . . .  1.50 
with t wo o f  Class No. 3 . . . . . . . . . . . . . . . . . . . . . .  2.00 

J ",ith Techoical World . . . . . . . . . . . . . . . . . . .  . .  
",ith AmerlCan Inventor. . . . . .  . . . . .  . . . . .  
",ith Harper's Monthly o r  Weekly . . . .  . 
"'ith World's Work . . . . . . . . . . . . . . . . . . .  " . .  

I ",Uh Current J.iterature . . . . . . . . . . . . . . . . . . .  . 
",Uh Country Life in America . . . . . . . . . . . . . . .  . L with ooe of Class 3 and one of Class 4 . . . . . .  . 

r with World's Events . .  . . . . . . . . . . . . . . . . . . . . . 

J ",ith Sunset Magazine . . . . . . . . . . . .  " . . . . . . . . . .  
"'ith American Boy . . . . . . . . . . . . . . . . . . . . . . . .  . . 
",tth Independent . . . . . . . . . . . . . . . . . . . .  , . . . . .  . .  

I ::m: ����i
.
a

.� : . . . .  : : : : : : : : : : : : : : : : :  : : :  : . : : : : : : 
l ::n: �J���tion: : : : . : : :  : : : : :  : : : : : : : : . : : . : : : : . : 

with North American Review (New) . . . . .  . .  
with International Htudio . . . . . . . . .  " . . . .  . .  
with Art Interchange. . . . . . . . . . . . . . . . . . .  . 
U'ith Literary Digest (New) . .  , . . . . . . . . . .  , . , . .  
",!th Review of Reviews.. . . . . . . . . . , . . . . .  . .  
U'ith Bookman . .  . .  . . .  . . . .  ' . . . . . . . . . . . .  . .  . . 
with Critic . . . . .  . . . . . .  . . . .  . . . . . . . . . . . . . . . .  . . . 
",ith Independent. . . . . . . . .  . . .  . .  . . . . .  
U'ith one o f  Class 4 . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
with two of Class 4 . .  . . . . . . . .  . .  , . . . . . . . . . . .  . .  
with one o f  Class 3 .  . . .  . . . . . . . . . .  . . . . . . .  , . . .  L with two of Class 3 . . . . .  " . . . . . .  . . . . . . .  . .  . . .  

2.00 
2.00 
4.'75 
3.25 
3.00 
4.00 
3.'75 

1 .25 
1 . 5 0  
1 . 5 0  
2 . 5 0  
2.uO 
2.00 
3.00 
1 . 5 0  

6.60 
6.60 
4.85 
5 . 60 
5 . 1 0  
3.90 
4.85 
4.85 
5.10 
6.60 
3 . 8 5  
4.35 

Join with your friends. Make u p  your club. Send it in. Let 
us quote you our prices. We can save you money. We Want Your Orders 

MAKE U P  YOUR OWN FAVORITE C OM B INATIONS FROM FOLLOWING LIST 
CLASS No. I 

Book-keeper . . . . .  , . . . . . . . . . . . . . . . . . . .  . 
Beauty & Health . . . . . . . . . . . . . . . . . . . . .  . 
Home & Farm . . . . . . . . . . . . . . . . . . . . . .  . .  
Housekeeper . . . . . . . . . . . . . . . . . . . . . . . .  . 
How to Live . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ladies' World . . . . . . . . . . . . . . . . . . . . . . .  . 
Madame . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
McCall's . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Modern Priscilla . . . . . . . . . . . . . . . . . . . . .  . 
Normal Instructor . . . . . . . . . . . . . . . . . . .  . 
Union Gospel News . . . . . . . . . . . . . . . . . . .  . 
World's Events . . . . . . . . . . . . . . . . . . . . . .  . 
What to Eat. . . . . . . . . . . . . . . . . . . . . . . .  . 
Young American . . . . . . . . . . . . . . . . • . . •  , . 

CLASS No. 4 

�ny Three Class 1, 

$1.25 

Any Two Class 1, Any 
One Class 3, 

$1.50 

Any Two Class 1, Two 
Class No. 3, 

$2.00 

Art Inter:change . . . . . . . . . . . . . . . . . . . . . . .  } Any Two Class 4. 
iig�kk,z�:·lse . : : : : : : : : : : : : : : : : : : : : : : : : : : $3.75 
Burr McIntosh . . . . . . . . . . . . . . . . . . .  , . . .  1 Any Three, 
Critic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S $5.25 
Surrent Literature · · · · · · · · · · · · · · · · · · · 1 Any One Class 4, with Etude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T Cl 3 Independen t . . . . . . .  . . . . . . . . . . . . . . . . . . . wo ass , 
Lippincott's ' "  . . . . . . . . . . . . . . . . . . . . . . .  } $3.25 
Out West. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Out�ng . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  Any One Class 1, Any 
ReVIew of RevIews . . .  . . . . . . . . . . . . . . . . . One Class 3, Any One 
Smart Set . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class 4, 
���Ia��s Work : : : : : : : : : : : : : : : : : : : : : : : :  $3.00 

CLASS No. 3 
Art Student .. . . . . . . . . . . . . . . . .  ' . . . . , . . . . . . . . .  . . 
American BOy . . . . . . . . . .  · . . . . . . . . . . . . . .  1 
Book·keeper & Short Cuts . . . . . . . . . . . . . .  Any 
Cosmopolitan . . . . . . . . . . . . . . . . . . . . . . . .  . 

Two Class 3, 
$1.50 Era Magazine . . . . . . . . . . . . . . . . . . . . . . . . .  J Good Housekeeping . . . . . . . . . . . . . . . . . . .  . 

Harper's Bazaar . . . . . . . . . . . . . . . . . . . . . . . } Any 
House BeautifuL . . . . . . . . . . . . . . . . . . . . .  . 

Three, 
$2.00 

Inter-Ocean ( Weekly) . . . . . . • . . . . . . . . . .  } Any 
Jr. Toilettes . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Foul', 
$2.50 

Little Folks (New) . . . . . . . . . . . . . . . . . .  . 
Leslie's Monthly . . . . . . . . . . . . . . . . . . . . .  . 
Madame . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
National Magazine . . . . . . . . . . . . . . . . . . .  . 
Outdoor Life . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pearson's . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Philistine . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pictorial Review . . . . . . . . . . . . . . . . . . . . .  . 
Recreation . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sunset . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Success . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'rable' Talk . . . . . . . . . . . . . . . . . . . . . . . .  . 
'l'ecilUlca l World . . . . . . . . . . . . . . . . . . . . .  . 
'rwentieth Century Home . . . . . . . . . . . . .  . 
Youth . . . . . . . . . . . . . . . . . . . . . . . • . . . • . •  

Automobile . . . . . . . . . . . . . . . . . . . . . .  1 Year 
With three Class 1 . . . . . . . . • . . . . . . . . . . .  

Automobile . . . . . . . . . . . . . . . . . . . . . .  1 Year 
With two Class 3 . . . . . . . . . . . . . . . . . . . .  . 

Automobile . . . . . . . . . . . . . . . . . . . . . .  1 Year 
With one Class 4 . . . . . . . . . . . . . . . . . . . .  . 
W'ith one Class 1 . . . . . . . . . . . . . . . . . . . .  . 

Automobile . . . . . . . . . . . . . . . . . • . . • .  1 Year 
With one Class 3 . . . . . . . . . . . . . . . . . . .  . . 
With one Class 4 . . . . • . . . . . •  , . " . , ' , • •  

Any Two Class 3, with 
One Class 4, 

$3.25 

Any Two Class 3, One 
Class 4, One Class 1, 

$2.00 
1.50 
2.00 
2.00 
2.00 
3.00 

.50 
2.00 
1.00 3.00 

$3,00 

Our Price 
$2. '75 

A l l  four. 
$3.00 

All three. 

$4.00 
Tile 'rbree 

$4.25 
All three. 

Free If you win send us three orders for any combination named above (or from our 36-
page catalogue, sent on request), your own club and two others makes the three, 
we will send you a year's subscription to any publication in Class No. I or 3 Free 

OUR CATALOGUE is now ready and will be sent you on request. It I AGENTS WANTED We ",,:ant agents in every town 
" . • • and Clty to take orders for our 

gIves all the leadmg offers for 1905. Ask for It, we make no charge for It. Special Clubbiug Offer. Write to.day for terms. 

REF ERENCES.-Le Roy National Bank, Bank of Le Roy, M unn & Company, or all leading publishers. Our agency has 
been established over seventeen years. 

ADDRESS THE GRUMIAUX NEWS " SUBSCRIPTION CO., INC. 
Le Roy, Cenesee County, N. Y. 
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Hydrozone 
Cures 

Sore Throat 
A HarIl'lless Antiseptic. 

Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead· 
ing Druggists. Notgennine unless 
label bears my signature : 

'Dept. U,6S Prince St •• N. Y. 

Write for free booklet on Rational Treat· 
ment of Disease. 

Scientific American 

Wagon, dumping, M. G. Bunnell . . . . . . • . .  774,978 
Walls or like surfaces, covering for, L. G. 

Mutterer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774, 890 
Washing apparatus, clothes, O. D. Cloutier 775,126 
Water closet, R. L. Dezendorf • • • • • . . . . •  775,029 
Way billing system, baggage. C. B. Jobns· 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,884 
Wedges, apparatus for sinking cleaving, A. 

Francois . . . . .  • • • . • . . . .  . .  . . .  • • . • . • • • • . .  774,872 
Weighing machine, automatic registering, E. 

SPECIAL: .MANUFAcT!lMtfG., i�;" 
DIES AND STAMPINGS�·ORDER. 

S FlEC'L MACHINERY·MODE�S·EXPERIMENTAL WORK, 
DROP FORGING DIES AND DROP FORGINGS. HARDWA RE SPEctALTIES ttC'.MANf'o .TO ORDER.SEND SAMPLES OR DRAWINGS FOR ESTIMATES. WItITE FOR OUR BOOKLET. THE G LOBE MACHI N E , & STAMPING C O .  9 7 0  HAMILTON s r  . •  C LEVELA N D , O H J O. 

Polte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  774,777 rr-,....".-r.y:yrIT� Weight motor, rotary, G. P. Kahler • • • • • • • •  775,008 .. -.uJ.Li..\.� ()orliss Engines, Brewers' 
Wheel. See Vehicle wheel. I.L.� unO l10ttlers Machinery. �HE VITJTER 
Window closer, H .  C. Smitb . . . • • • • • . . • • .  775.046 1 . M]'G. CO •. 899 Clinton St., Milwaukee, Wis 
Window closer, automatic, Smith & Stick-

C 
' 

OF ALL 
. ney . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  : . . . . . .  774,854 HEMICAL E XAM INATIONS KINDS, 

W!ndow closer, automatrc, H. C. SmIth . • • •  774,855 D R. H. C. STIEFEL Bissell Block. Pittsburgh Pa. 
WIndow or door fastener, C. D. Lovelace . • •  775,186 • • 

Wire stretcher, H. L. Ferris . . . • • . • • • • . . . •  775,080 
Wire twister. K. K. Lero!, Jr . . . . . . . . . . . .  775,143 
Wood sheet trimming, chamfering, and croz-

ing machine, 1. A. Kerr . . . . • . • • . . . . . •  775,291 
Woven fabric, W. Pearsall . . • • • • • • • • • . . • . •  774,775 
Wrenc!?, L. Haneke • • . . . • • • • • • • • • • • • • • •  774,916 
Wrench, C. P. Lang . . . . . . . . . . • • • • . • • • • • • • •  775,084 
Wrench, C. H. Quimby, Jr . • • • • • • • • • • • • • •  775,091 
Wrencb. D. E. Lombard . • • • • • • • • • • • • • • • • • •  775.185 

DESIGNS. 
Automobile body. D. P. Sammis • • • • • • • • • • • •  37,232 
Bottle, R. G. Evans . . . . . . . . . . . . . . . . . . . . . . .  37,226 
Brushes. mirrors. or similar articles, back 

for, W. S. Rohn . . . . . . . . . . . . . . . 37,222 to 37.224 

MODELS & EXP E R I M E NTAL W O R K .  
inventions devel.oped. Special l\<Iachinery. 

Eo V. BI LLJlARD, Fox Bldy •• Franklin Square, New York. 

Excavating apparatus, steam shovels, rollers� etc., 
cheap. W. J. Cochran, 2123 Penn. Ave., Wash'gtoll, D.C. 

A MON EY MAKER _" . .. . -: ' , Hollow Concrete Buildin� Blocks. ; 

" ". -� "'t� . , Best, . Fastest, Simplest, Cheapest 
r.;r: . . .' Machlne. ;- <:2� PETTY.J OHN BROS. 

1315 N. 1st Stre"t, Terre Haute, Ind. Chair body portion; . T. A. Kocbs • • • • • • . . • • • •  31.228 
Glass vessel, H. 1"1. Richman • • • • • • • • • • • . . •  37.225 
Mirror frame, V. E. Benza . . . . . . . . . . . . . . .  37,219 GA� ENGIN:ES and How to. Run Them. �]very 
M irrors brushes or similar articles back user needs It. SImple, practICal and up-to-date, 

. for: H. Hillbom , . . . . . . . . • . • . . . . .  : . . . . . .  37,221 t2i"/g&si311·b:�I�'&';i'i��iisERrrlCe, p°:5�PJi'&���fj.;LD, O. 011 cloth. N. Klau . . . . . . . . . . . . . . . . . . . . . . . . . .  37,233 .. _ 
Spoon, G. H. Barrett, Jr . . . . . . . . . . . . . . . . . . .  37,220 Dies, Tools and Special Machines. Models 
Stove or range, J. Magee . . . . • • • • . .  37,229 to 37,231 ' and Ex perimental Work. General Machine Work. 
Type, font of. M. F. Benton . • . • • . . .  37,234, 37,235 PH. J. BENDER & SO"8, Inc .. 87 Frankfort 8t.,NewYork 
Water bag. A. C. Eggers . • • • • • • • • • • • • • • . • • •  37,227 

TRADE MARKS. 
Beverage and syrup for soda water, tonic 

Kaska Kuler Co . . . . . . . . . . . . . . . . . . . . . . .  : 43,696 
Bitters, Brany, Policsek & Nagy . . . . . . . . . .  43,697 Electrical and Mechanical Instruments. �mall Mach'y. 
Butter, A. Loppz . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,694 EDWARD KLEINSCH M I DT. B2 W. Broadway, New York 
Cement, liquid, C. L. Hauthaway & Sons . . . . 43,706 
ChemIcal preparation and products containing D RYING MAC H I N E S .  s. E. WORRELL 

the same, certain named, H. S. Well- Hanniba1. Mo. 

Choe���t�s,  
. 'A��;ic'a'� . '6a:�dy' '(};: : : :  : : : : : : : :  :�:�gg 

Corsets, Weingarten Bros . . . . . . . . . • • . • • • . . . .  43 692 
Cotton dress goods, H. W. A. Page . . . . . . . . . .  43:691 

Are you interested in Patents, Model or Experimental 
wor k ?  Onr booklet entitled 

WHAT WE DO-HOW WE D O  IT Cotton dress .goods in the piece, E. C. Sy-
mons . .  ' . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  43,712 will b e sent to you on request. 

I Dyes and chemical preparations for dyeing I KNICKERBOCKER MACHINE WORKS. Inc .• 

purposes, Actien-Gesellschaft fur Anilin- 8-10-12 Jone� Street .. New York. 
Fabrikation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,705 :  -, 
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Game, numerical card, A. J. Hodges . . . . . . . . 43,689 I 

Electrical Engineering 
and Experimental Work ot Every Description 

We have every facility for prodUCing first-class work 
promptly. Our factory is equipped with modern ma
chinery througbou�. 

C. F. SPLITDORF 
Engineering Dept. 17·27 Vandewater St., N. Y. City 

" We Analyze Everything '· 
AT REASONABLE RATES 

Should you want to know wbat is contained in any 
preparation or product. address 

THE ELLSWORTH LABORATORIES 
Max D. �limmer. Ph.D. 

Suite 406, Ellsworth Bldg .. Cbicago 

Dies, Tools, Models and Special Machinery. �,:��,"l:·��·�:;::,,,�.�' HOEFT &; MOORE, Chicago, U. S. A. 
01"FIC'F !;'; �r F11'T" �VE"'llE- WORKS IT<Du'lOA &. FR""KLIT< STAJ:£T" 

The HOW and WHY of E lectric ity 
By CHARLES TRIPLER CHILD 

A book tbat all may read witb understanding. The 
story of electricity striPped of formulre and written for 
those wbo wish to learn. Price $1, postage prepaid. 

New York Sun: .. We know nothing that gives so 
much real belp III so short a space." 
Published by ELECTRICAL REVIEW PUB. CO. 

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

Everything for the Automobile 
Auto Fur Coats, • • $20.00 up 
Auto Rubber Coats, · • 6,00 up 

Auto Cravanette Clothing. 
Yankee Spark Plugs, 

! Yankee Electrical Cut·Out 
, Switches, 

Big Free Catalog 

2.00 

1.50 

LINDSAY+++LIGHTS 
ENCIRCLE THE GLOBE. 

Good news travels fast and t h e  merit of 
LIJ'ODSAY LIGHTS has won instant 
recognItion wherever there is gas and civili· 
zation. 

Hose. men's half, York Knitting Mills Co, I 
��n:;�n;,
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.�1�� ��;: �� :HH i !I._ •••• _ •••••• -.-.-�iiiii-.����iiiii�IIIi •• � .. ;.iiiiiiE.·iiiiiiJ.·iiiiiiWiiiiiiILiiiiiiL.I.SiiiiiiC.O.'.tiiiiii2iiiiiiP.aiiiiiirkiiiiii.Plaiiiiiiiiiciiieiii· iiiNiiiiii+iiiiiiY.' 
Organ blowers, Kinetic-Swanton Co . . . . . . . . . 43,709 I 

I\TAME PLATES-STEEL STM1P� l V ':'EMPLOYEE CHECKS, KEY TAGS &BADGES· V 
".ROBBINS MFG.Co. 58 KNEE LAND ST. 

S� FOR CATALOGUE . . • • •  B OSTON, MASS. 

Instant adjustment to anv pressure, econ .. 

�g:a ��v�
p
p
eJt���; 608J)&r�rg;:ct��1 tfs��

nt
s 

Free !lJ ustrated book and full particulars 
can be had on reque8t. 

LINDSAY LIGHT COl\1.P ANY, Dept. S 
CHICAGO. V. S. A. 

Cables .. J,INSLI TE " Leiber's Code. 

The Kickdrive 
A new foot power tbat can be applied 
to all ligbt machinery. A kick starts the 
machine and a n  occasional kick keeps it 
going. Send for our Booklet. 

SLOTKIN & PRAGLIN 

�i:��;,
s' Iv

O:r�
g& ���dt

�i���
h
�o� . ?�: : : : : : : : :  :5:�i� ! 

Pianos. upright, P. G. Mehlin & Sons . . . . . .  43.710 I 
Pills for purifying the blood, A. P. Gardiner 43,698 
Remedy for malaria, J. M. Hickox . . . . . . . . . .  43,700 
Rubber sponges and brushes, Felix & Willis 43,693 
Serum, curative, SBrum Laboratorium Ruete-

Enoch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,703 
Sewing machines and acc('ssories, dry thread, 

New Home Sewing Machine Co . . . . . . . .  43,707 
Shoes, leather, Hamilton, Brown Shoe Co . . . 43,718 
Stogies, Clarksburg StogiE' Co . . . . . . . . . . . . . . . 43,721 
Table padding, Knitted Mattress Co . . . . . . . .  43,719 
Tonic, eye. S. Lettman . . . . . . . . . . . . . . . . . . . . .  43,699 
Watchcases, watch movements, and dials 

therefor, Societe Anonyme Louis Brandt 
& Frere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,708 

LABELS. 
"Anzer Bran , "  for be-PI', Curran & Joyce Co. 11,579 
" Chu-Chu Clwwing Gum , "  for chewing gum, 

F. I{. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  11,598 i 
"Deutscher A romatiseher Ij'('inster Gesund- i 

he its Liqupur, "  for liquor, F. K. V('lTh 11,585 . 
"Dr. James I ron, Blood and Liver Tonic, " 

for mrdieine, The James Ch( mlcal Co . .  11.588 
1 4 5A Mu lberry St. New York I I  "Dygestiv, " for proprietary medicine, Hege· 

I�[�l �rf�M �r�M� ) ::::�ii�i��:-,;}�;�:::��;:�:�l :��:::t::� ;�;;�� I "Gold Top, " for beer, A. Wilmanns . . . . . . . . 11,578 
"Golden Rod Ginger Ale , "  for ginger ale, I 

A. W. Kaye . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,583 I Operated by steam or compTessed "Hand Made Havana Filler " for cigars 
air- I1'itness reaJized in its Form. ! Merchants Cigar Box Co . . . . . . . . . . . . .  : 11,577 1' 
Rapid success wben used with "Highland Hearts, " for whisky, R1der-Harri-

L A KEWO O D  
for GO LF � 

REACHED ONLY BY 

N E\v JERSEY CENTRAL 
F I N E S T  L I N K S 

B E S T  H O T E L S  
EXCLUSIVE PATRONAGE 

tJlBOOKLET ON APPLICATION TO 
C. M. BURT. GENERAL PASSENGER 
AGENT ,:I .!A 143 LIBERTY STREET 
NEW YORK CITY. .!A ,:I .!A .!A ,:I 

suitable canc t , . 
t bl 

·
C I son & Co, . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • 11,586 

. 
en ra"mg a e. a- "Ideal Bluing Book, " for blu ing book, C. M. I 1r...�����������������������������������IIII���I111��� paClty fully adapted to pressure ' Hatcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 599 I 

carried, character of ore, size of I "Just a . Bi�cuit, That's all ! "  for crackers ' ! -- ���-�----

screen mesh. The tlgures of con. or bISCUIts, F. T. Ward . . . . . . • . . . . • . . . .  11,596 , 3 mos I BUB/ER'S POPULA R EL EC TRICIA N 1 3  yrs 
temporary mining will sho no 

"La Soreno, " for cigars, J. Bels' Son . . . . . 11,576 • • • 

result equal in valu e to tha t ' ob- Schultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 580 • BubIer's l:»opular Electrician, Dept. H. Lynn , A,lass. • 
w 

I "Lemon Soda . "  for lemon soda. C. H. I Dc A monthly paper. Scientillc liut not technical. ]]dited by expert electricians. $ 1  00 
tained by this apparatus. "Lubrikant, "  for sterilized lubricant for

' 
--------------------------------------------

THE IDEAL COMPANY ',pe:;:;J7��I:r
p�an

����i��
geWa:iS:eY ?,� . .  f�� 11.593 0 p .  t ftg�����s,L��!�rnuf��a��o�inl� ER;�:: 

440 E l licott Square, Buffalo. N.Y. whisky. Walter Moise & Co . . . . . . . . . . . . .  11,587 paque , rOJec or Mode}, and Sp,dmen, on th, S"",n w,thout 
"Pixine Veterinary Remedies," for veteri - r::!��:at��f:::.

tio;�ncrl��i�frt�Kl;:�hted and 
nary remedies, Pixine Chemical Co . . . . •  11,594 

"Royal Maximum , "  for creme de menthe WIllIams. Brown & Ear]e 

glaciale, Bouche Fils & Co., C. Gauthier Dept. 8, 918 Chestnut St., Philadf'lphia, Pa. 
,------------- & Co., Successors , . . . . . . . . . . . . . . . . . . . . .  11,584 $3 00 Set of castings and "Santalsol," for proprietary medicine, Hege-

• parts for the man & Co . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  n,592 
.. MODEL" 

"Sarsaparilla , "  for sarsaparilla, C. H .  
Schultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,581 

DYN A' MO "Snider's Pork and Beans , "  for pork and 
_ beans. "1'. A. Snider Preserve Co . . . . • . . . .  11.597 

W!f��l��ll���
n
��t;h�:i�n�;h�:

u
�p��a: 

"Th� Cornflower Girl," for fancy boxes, W. 

3,000 r. p. m., 10 volts, 8 amperes. Send Flad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,603 

25c. for set of blue-prints. Circular "The Poppy Girl," for fancy boxes, W. Flad 11 ,601 
free. "The �ose Girl," for fancy boxes, W. Flad 11,600 
Waltham Model Supply 00. "The v iolet Girl," for fancy boxes, W. Flad 11,602 

WALTHAM, MASS. "Treitz's Echtes Deutsches Land-Brot," for 

Tra.de Marks. 
Designs, 

Copyrights. Etc. 

qut��
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invention is probably patentable. Communica-
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s
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s 

Patents taKen through MUNN & Co. receive 
Special Notice, without charge, in the 

Scienti f ic American 
A bandsomely illustrated weekI},. Largest clr. 
cUlation of a�,y sCientific journal. . Terms, $3 a 
year ; four months, $L Sold by all newsdealers. 

MUNN & CO.3S I Broadway, New York 
Branch Office 625 F St. Washington, D. C. 

bread, J. Treitz . . . . . . . . . . . . . . . . • . . • . . •  11,595 
"Voll's Lebens Essenz," for medicine, J. H. 

Rivers • • • • • . • • • • • • • • • • • . • • • • • • • • • • • • • • •  11,589 

PRINTS. 
"Heather Girl," for silks, Liberty Silk Co . . •  1,144 
"Herbaline," for liniment, W. R. A. Bal-

lingall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.143 
"The Land of Red and Yellow Apples," for 

apples, A. S. Bliton • • . • • • • • • • • • • • • • • • • • •  1,1'42 

A printed copy of the specification nnd drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
!!,iven. Address MUnn & Co . •  361 Broadway. New 
York. 

Canadian patents may now be obtained by the In· 
ventors for any of the inventions n:imed in the forl'
going list. For terms Rnd further partlcnla .... 
.ddre88 Munn & Co., 361 nro8dwav� Ne'Vi York_ 

- -

" 
flmc is to sava f/me: a LiACON • 

focAoose 

WATCH 
ZlB yOUI' tiDJckeepcr is to 

,Bave your .reputation 
fOr puncrfual/(y. 

Every Elgin Watch is fully guaranteed. All jewelers have 
Elgin Watches. "Timemakers and Timekeepers," an 
illustrated history of the watch, sent free upon request tQ ) E LG I N  N AT I O N A L  WATC H Co • • E LG I N ,  I LL. ./ -



The Orient Surrey 

Speed about twenty miles per hour. WillClimb all or· dinary grades. Write for catalogue 
WALT H A M  M A N V FA C T V R I N G  C O. 

Waltharn. Mass. 

CHARTER 
GAS and GASOLINE 

For All Work. 
Stationar es, Portables. HOlSterS, Pumpers, Sawing & Boat au tilts. 

Send for Catalogue and Testimon'ials 
State Your Power Needs. 

CHARTER GAS ENGINE CO.. Box 9 6 ,  STERLING.  ILL.  

PRO\lPT DELIVERIES 
PackBrdMotorCar Co., Dept. 5, Detroit, Mich., U.S.A. 

NEW YORK AGENTS . [l\LA.L.A.M. 
P�ckard Motor Car Co., of New York .. 317-319 W. 59th St. 

W h at r s  D au s.'  T i  p -To p � 

TheFelixA. B. DausDnplicator Co., DausBlJg, 111 John St., �ew York 

Scalos A l l  Val'ietles at luweSt prwef1l. sest l:tau

.

road Track and 'Vag-on or Stock Scale!:l made. Also 1000 useful artwLes. including Sa feb. SeWlng Machines, Bicycles, Topls. etc. Save Money. List. Free. CmCAGO SCALE co .. Chicago, III. 

QuaUtll and Price. both right 

BAND SAWS. JOINTERS, SAW TABLES, 
BAND SAW BLADES 

Catalo)lue tells the rest 

ClRESCENT MAClIINE CO. 
280 Main Street. Leetonia, 0 .. , U. S. A. 

1'he · Aople 
For Gas Enlfines, Lsu.pt"heM.. 

Automobiles, etc. 
No more belt, battery and commutatOl 
tl'oubles. Dirt and watf'rproof. Easily attached, increases power and 
speed. Send for full particulars 
on our storage battertes, spark 
coils, timing devices, spark 
plugs, and all kinds of ignition app&ratu8. 
The DBYton Electrical Mfg, Co. 98 Relbold Bldg., Dayton, OJ:no. 

B R ISTO L ' S  
R E C OR DING INSTR UMENTS. 

Pressure G.a.ug-Mj-Vae1Hlm."Gaug-88 •.. VQltmeter!, Amperemeters, Wattmeters, and 
19�r���\�h�. nw-flY pCaO;���'i���se�ic:gs� 
:ri1rbniH8¥��,errlfl�llP�%�f��e8i:�� 

lars and SpeCimen Chart. The. Bristol ComlJany. Waterbnry. Conn. 
SILVER MEDAL PARTS EXPOSITION. 

Scientific American 

1 854 - 1 904 

WALTHAM WATCH ES 
HAVE STOOD T H E  TEST OF  TIME. 

("The Perfected American Wa.fch, " an illustrafed 600ft '" 
lnteresting information a.bout wafche�, free upon requesf. 

, AMERICAN WAL THAM WATCH COMPANY. 

WALTHAM, MASS. 

W. L. DOUGLAS MAKES AND SELLS MORE MEN'S $3.50 
SHOES THAN ANY OTHER MANUFACTURER IN T H E  WORLD. 

The reason W. L. Don glas $3.50 shoes are the greatest sellers in the world is becaus e of their excellent style, easy fitting and superior wearing qualities. If I could show you the dif� ference between the sh"oes made in my factory and those of 
other makes and the high-grade leatherR usedl you would understand why W. L. Douglas $3.50 shoes cost more to makel why 
i�?l�n�y�dv����r tt���ln� �r��;e$�.5'Oes1:��ogrf1�e a��l��':t �t���� i�d 
WW, tt,e�;���a�O���ilt��s �f:���at��t�lsl�rfi��eh!�;����Op�e on the bottom. Look for it-take no substitute. Sold by shoe dealers everywhere. 

Superior in Fit, Comfort and Wear. 
"Ihaveworn W. L. ])ouglas $3.50 shoes for the last twelve years w1'th 

absolute satisfaction. I find them superior in jit, comfort and wear 
to other..: 1f.S�?Vc7JfJI,5�%p�� t�l��.''u. S. lnt. Revenue, Richmond, Va. 

W. L. Douglas uses Corona Coltskin in his $3.50 shoes. Corona Colt�ls conceded to be the finest Patent Leather 
made. Fast Color Eyelets used exclusively. 

W. L. DOUGLAS. S,.oclrton. Ma_. 

NOVEMBER 26, 1904. 

: ". OLD GALVAN I Z ING.  
AMEJRIOAN PROCESS. NO R OYALT IES. SAMPLES AND I NFORMATION pN APPLICATION. 

N I C K E L 
AND 

Electro- Plating 
Apnaratu8 and .IIatensl, 

THE 
Hanson & Van Winkle 

coo, 
"N"e,.,'ul'lio N. J. 92 William St., N. Y. 
30 & 32 S. Canal St. Chicall"o. 

The 
• emIngton 

Typewriter 
reduces expenses by its great 
capacity for work and small cost 
of maintenance. 
Remington Typewriter Company 

327 Broadway, New York 

THE GRt FFIN 
MILL 

Surely that Is evidence enough 
of Its great superiority over a 11 
other makes. The way it 
works Is tho reason; most 
work. best work, In least 
tilne. &..t least expense. 

.8 conceded to be the highest type of mill for Portland Cement work 
ever produced. 579 sold in two years to the follOWing large Portland 
Celnent Works in tho Vnlted States and Canada ; 
Lehigh Portland Cement Co., Ormrod, Pa. 
LehIgh Portland Cement Co., Mitchell, Ind. 
LehIgh Portland Cement Co., Wellston, Ohio 
Central Cement Co., Coplay, Pa.. 
Glens Falls Portland Cern. Co., G lenB Falls, N.Y. 
CuyagaLake Cement Co., Ithaca, N. Y. 
National Portland Cement Co., Durham, Ont. 
Sandusky Portland Cement Co., Syracuse, Ind. 

�!t�g��
a
p�r��d(5��fc:.�ygO, Mich. 

Baldwin, Mich. 
Midland Portland Cement Co., Bedford, Ind. 
rr���i�

l
�oit����

n
ge?;��t(5o�,OCafe�!�f!�� .

P
t. 

Alpha. Portland Cement Co., Alpha, N. J. 
Whitehall Portland Cement Co., Cementon, Pa. 
Struthers Furnace Co., Struthers, Ohio 

TexaB Portland Cement&Lime Co., DallaB, Tex. 
lola Portland Cement Co., lola, Kan. 
ra�s�Io°Jt��

n
f��\?o�;' �t�j{a�:; 

fein� �:rt���f(;�ment Co., ���:��
n
���� 

Penn-AllenPortland Cement Co., Allentown,Pa.. 
Martins Creek Portland Cement Co., 

Martins Creek, N. J � 
Wolver ne Portland Cement Co.,Cold water,Mich. 
BronBon Portland Cement Co., Bronson, Mich. 
Quaker Portland Cement Co., Sandts Eddy, PR.� 
Diamond Cement&Litho. Stone Co., ChicagotIll� 
MississippiVal. Portland Cern. Co.,Louisiana,Mo. 
Belleville Portland Cement Co., Belleville! Onto 
Toledo .Foxtland Cement Co., MancheBter, .Mich. 

IJlustrated catalogue shows what you need. And it Is free J 
BRADLEY PULVERIZER COMPANY. 92 State St .. Boston. Mass. 

You Need Our Speed Lathe 

1:j Strong, accurate, with perfect lining centers. A profit creator for 
your tool room or general machine shop. You will find it a handy tool. 
Do You Ever Use a Bench Shea r ?  Try ours. Has com· 
pound gearing giving lots of power and no friction. The prices are 
right, too. Catalogue free for the asking. 

THE W. W. OLIVER MFG. CO. 

14&2 Niagara Street, 

"THE CHRISTMAS STORY" ��LL'!�t!�A�i�� 
From the beautiful paintings of TISSOT'S " LIFE OF CH�IST." Just the thing for holiday entertainments. Send for description. 

WILLIAM H. RAU 1322 C hestnut Street PHILADELPH I A, PA. 

OVR. NEW 
SKELETON 

WATCH 
READY FOR. 
DELIVERY 

OCTOBER 1st VV A T C H E S 

An Ideal 

Christmas 

Gift 
Our New Skeletou Watcb uot only sbows you tbe time, but bow time is made. Accurate 

time at tbat. Ready for delivery October 1st. For !"Iale by all Jewelers. 

THE NEW ENGLAND WATCH CO .• 37 Q). 39 Maiden Lane. New Yorh 
" �now Hill. Loudou, Enll'laud 

Any size place. summer homes, launches, yachts, etc. 
Every detail included; very best matenal:  practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeratIOn, etc. For our new sf"rpage 
Catalogue describing over roo different outfits, address 

EI-ECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO.. Hartford. Conn. 

T H E .  
lft'PEWRITER 
, EXCHANG E 

YOU S EE 
ATA GLANCE 

that Ford's Weather Strip is different 
from all others. Its peculiar cunstruclion 
renders it absolutely air-tight. It is made 

entirely of Southern pine, treated with oil. 
and will neither wear out nor rust out. It is 
inexpensive and easily applied to all doors 
·a nd·windows.. .wiU not warp, shd·nk or-bi.n<l. 
Send for FREE sample and prices. 

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

CHARLES J. FORD 
No. �2a Senior Buildiug, Holyoke, Mass. 

16 to 21 Clinton Street. 
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