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ENCOURAGING DECREASE OF IDLE CARS. 
There is no surer test of the prosperity of the 

country than the number of idle cars on its railroads ; 
and any reduction in the total may be taken as' a s'Ure 
indication that the wheels of industry' are turning 
more rapidly. Consequently, the recent report of the 
Committee on Car Efficiency of' the American Railway 
Association, which tells of a decrease of over fifty 
thousand in the number of idle cars in two weeks of 
September, is the most encouraging sign of returning 
prosperity that has been given for many months. At 
the close of April the maximum number of idlEi' cars 
was 413,338 ; but this number, according to the report 
referred to, has gradually been reduced to 170,652. 
Now that the crisis is well

" 
passed, the fact has been 

made public that the total .number of idle cars, 'as 
given out to the public, did not include freight cars 
which were in the shops for repairs. A prominent 
Gfficial recently stated that, if these cars had been 
added to the total shown by the committee's reports; 
the number of idle cars would have been nearly six 
hundred thousand. 

POSTAL TUBES IN THE SUBWAYS. 
Ever since the completion of the Subway in this 

city, it has been a matter of regret that galleries were 
not constructed at the sides of the tunnels, for the 
accommodation of gas and water pipes: and the elec­
tric power and lighting cables. . AU future subways

' 

will be provided with these galleries, and on the 
streets and thoroughfares beneath which they are 
located, the intolerable confusion at present occa­
sioned by the laying or relaying of city mains will be 
avoided. 

The importance of the pipe galleries is brought 
forcibly to mind by the recent action of the Post Office 
Department in Washington, in addressing :'the Public 
Service Commission in this city, to ascertain if it 
will be possible to install pneumatic tubes in any new 
subways that may be built, as well as in existing sul). 
ways and those that are now under constr�ction. The 
Postmaster-General has contracted with the New York 
Pneumatic Service Company for 'the installation of 
pneumatic tubes for' rapid mail delivery, and the 
present application is an outcome of that arrangement. 

. .. .� 
THE ENORMOUS LOSS BY FOREST FIRES. 

If anything can awaken. the people of this country 
to the necessity for organizing effective systems of 
fire protection, it is the enormous losses which have 
occurred during the pa�t few weeks through forest 
fires. The month of September was not two weeks 
old before the national forest officials in Washington 
estimated that the value, in money, of the standing 
timber that had been destroyed, up to that time, was 
sufficient to rebuild. the greater" part of the United 
States navy. Since that statement was made, the fires 
increased in 'area, and many fresh outbreaks occurred 
in districts as yet unvisited. The ravages of fire this 
autumn have been almost continuous throughout the 
various timber belts, from the Pacific coast to the New 
England States, The events of the past few weeks 
have demonstrated that, although the work done by 
the forest officials has been generally comme�dable, 
the force is absurdly inadequate to cope with the 
perIlous conditions produced by a long period. of 
drought. The organization of a sufficient fire

"
patrol 

to adequately protect our forests would involve an 
annual cost that would represent but a small rate of 
insurance on a priceless national asset, which, under 
existing conditions, is exposed every season to unpre· 
ventable destruction. 

Scientific American 
THE SCHENECTADY CAR FENDER TESTS. 

The results obtained in the tests of car fenders, 
which are being carried on at Schenectady for the 
Public Service Commission of this city, are encourag­
ing, and give reason to believe that, as the outcome 
of this movement, a fender will be developed which is 
capable of lifting a person from the track and carrying 
him along without any serious injury. At present, 
however, the ideal device has not been found, although 
sevElral of the inv:entions offereC for test have shown 
more or less of the requirements of the perfect fen­
der. Taken as a whole, the inventions display an 
intelligent appreciation of the problems involved and 
great mechaRical ingenuity in meeting them. This 
was particularly noticeable in the case of a fender of 
the wheel-guard type, which, immediately on contact, 
dropped to the track, picked up the body, shut off the 
power, opened the sand box, and set the air brake ; 
the car, although running at a speed of fifteen mUes 
an hour, being brought to a stop in not much more 
than its own length. The type of fenders which drop 
to the track on striking a body, some of which were 
released automatically, and others by the action of 
the motorman, were successful, as a rule, in picking 
up standing dummies. But when the figures were 
prostrate, they were not always so successful. This 
was the ease when the dummies lay on the track with 
the fe'E!t- pointing toward the car, especially if they 
were laid near one of the rails ; in which case the 
fender would climb over the body and allow it to come 
in contact with the trucks. The widespr,ead interest 
which has been aroused by these tests is shown by 
the fact that they are attended not only by repre­
sentatives of nearly all the street railway companies 
in New York, but by'engineers and railroad men from 
all parts of the country, and by representatives of the 
United States army and navy. Already, over a score 
of fenders have'been offered for the second series of 
tests which will commence on October 20 at Pitt\!burg. 

A FOUR-TRACK FREIGHT TUNNEL FOR MANHATTAN 
IS�AND. 

The offer of a powerful corporation in this city to 
build a four-track electric freight subway around the 
water front of Manhattan Island, with tunnel connec­
tions to New Jersey, seems to us to be the best solu­
tion of the freight problem which has yet been pro­
posed. 

. 
The scheme represents the r�sults of se�eral 

years study by W. J. Wilgus, formerly Chief Engineer 
of the New York Cen,tral Railroad, and now presi­
dent of the company which proposes to undertake this 
gigantic work. The plan has been submitted to the 
Public Service Commission, and is made public with 
a view to seburing pt\blic discussion of its merits. 
The subw�y ;'ould co�mence at 60th Street and the 
Hudson River and extend around the water front to 
the Br�nx. There would be a large terminal for New 
York Central freight at 60th Street. It would extend 
below., West. Street on the Hudson River side, and 
near the southerly end of Manhattan connection would 
be made by tunnel with a large terminal on the Jersey 
side, where the freight from the Pennsylvania, Jersey 
Central, Erie, Lehigh, Lackawanna, and West Shore 
roads would be assembled and. distributed. At some 
suitable point below Forty-second Street, a crosstown 
line would be built to a junction with the line extend­
ing along tile East River water front, which would be 
carried north, to terminate in the large freight yards 
of tl?-e New Haven Railroad Company in the Bronx. 

As . feeders to the main belt line, spurs would b� 
built under the sidewalks and adjoining the base­
ments, in those districts to which large amounts of 
freight are shipped. Small cars, carrying about 10 
tons, would be used on these side lines, and they 
would deliver their freight direct into the basements 
of the business houses thus served. One immediate 
advantage of the system would be the elimin3:tion of 
the dangerous freight tracks of the New York Central 
Railroad, which at present run down the west side of 
Manhattan Island. The scheme also includes the 
ultimate construction of an overhead road to" provide 
for passenger traffic, and give direct connection to and 
from the steamship piers of the various companies. 

Outside of the great convenience afforded by the 
proposed freight line in putting the business centers 
of the city in direct rail communication with the vari­
ous industrial centers throughout the country, there 
are other collateral advantages of considerable impor­
tance. Thus, the streets of the city would be rid of a 
large amount of vehicular traffic of the kind that is 
most destructive to the surface of the streets and mos� 
obstructive of the free movement of traffic on the 
street railways. The substitution of tunnols for light­
erage would rid the harbor of a vast amop.nt of traffic 
which is at present one of the most serious hindrances 
to river navigation. The various docks and piers 
would be relieved of their present railroad traffic, and 
would be released for Qccupation by traffic that is 
water·borne. The company that proposes this gigantic 
improvement estimates that because of the, many 
benefits conferred, there would be net savings and 
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profits to shippers, carriers, investors, and the public 
of a sum in excess of $15,000,000 per annum. 

.4., • 

NASMYTH-THE CENTENARY OF A GREAT INVENTOR. 

A recapitulation of the principal inventions of that 
truly great engineer Nasmyth, the centenary of whose 
birth occurred on the 19th of August of the present 
year, will r3 surprising to many of our readers, both 
because of the number, variety, and impvrtance of 
these inventions, and the fact that they were made so 
long ago. Although he is celebrated chiefly as being 
the originator of the steam hammel", it is a fact that 
many of the most important mechanical devices of 
the present day owe their genesis to his fertile brain, 
as the following digest from an enumeration of his 
inventions, given by our esteemed contemporary, The 
Engineer of London, will show: 

Nasmyth's first invention, brought out in 1825, was 
for "a mode of applying steam power for the traction 
of canal barges without injury to the canal banks." 
It consisted of a chain laid along the bottom of the 
canal, which passed between three pulleys or rollers 
driven by a steam engine placed in a tug-boat to which 
a train of barges was coupled. Two years later, he 
devised "a method of increasing the effective!l.ess of 
steam and superheating it on its passage from the 
boiler' to the engine." This is claimed to have been 
the first introduction of superheatgd steam. In the 
following year he devised a method of "chucking" 
delicate metal work, which consisted of tinning the 
work down on a tinned faceplate which had been 
heated sufficiently to cause the solder to flow, the 
work being melted off the chuck after it was com­
pleted. In the following year he anticipated a familiar 
modern method of transmitting motion, when he took 
out a patent for "a mode of transmitting rotary mo­
tion by means of a flexible shaft formed of a coiled 
spiral wire or rod of steel." 

How prolific was this inventor is shown by an enum­
eration of his patents taken out in the year 1836 alone. 
They included a "machine for cutting key grooves. in 
metal wheels and belt pulleys" ; a device for "finding 
and marking the centers of cylindrical rods or bolts 
about to be turned on the lathe" ; "an improved form 
of packingless steam engine riston," and "a machine 
for planing the smaller or detailed parts of machinery, 
whether flat or cylindrical." 

To Nasmyth is due the "method of reversing the 
action of slide lathes," which consists of a ' pair of 
meshing spur gears carried on a hand lever fulcrumed 
on the back of the fixed headstock, which he patented 
in 183 7 ;  and in the following year he brought out "a 
self-adjusting bearing for the shafting of machinery.' 
which consisted in giving a spherical form to the ex­
terior of the bearing. In this year also he brought 
out that important device, the "safety foundry ladle," 
which has since proved of such value to foundrYll\en. 
Because of its humanitarian qualities in the preven­
tio-n of death or injury, this idea was given to the 
public without any protection by letters patent. 

In 1839 he invented the well-known wedge-shaped 
sluice valve for water pipes ; and it was in this year 
that he won his greatest fame by the invention of 
the steam hammer. The motive for this came from 
the Great Western Railway Company, who wished for 
some means of forging a huge wrought-ir«;m paddle 
shaft ; and in his autobiography, in speaking of this 
invention, Nasmyth writes : "In little more than h/llf 
an hour I had the whole contrivance in all 
of its executant details before me in a page of my 
scheme book." This deSign consisted of a block of 
iron for the hammer to which 'a piston rod was at­
tached, an anvil, and an inverted steam cylinder. The 
hammer was lifted by admitting steam, under the 
control of a hand-operated slide valve, below the pis­
ton, and it fell by gravity. The automatic trip-valve 
gear, invented by Robert Wilson, w'as subsequently 
applied, and, finally, Nasmyth improved his hammer 
by making it double-acting, and utilizing steam to 
assist gravity on the downstroke. In the same year, 
not satisfied with his work on the steam hammer, 
Nasmyth turned to hydraulic power, and invented the 
"hydraulic mattress press," a square or circular water­
tight vessel with semicircular fiexible metal sides. 

In 1843 he invented the steam pile-driver, and his 
first machine drove a 70-foot pile in 4%, minutes, in a 
contest against a hand-operated pile driver, which 
took just twelve hours to do the same work. He 
later invented suction fans for the ventilation of coal 
mines ; an improved method welding ; a spherical-seated 
direct-weighted safety valve ; a machine for cutting 
out slots by a traversing drill ; an inverted vertical 
steam engine ; and in 1848 he devised a hydraulic 
punching machine. When we remember that the above 
is but a partial list of his inventions, we can under­
stand with what satisfaction he retired at the early 
age of forty-eight from active business, "to enjoy, " as 
he wrote in a brief record of his career, . "the rest of 
my life in the active pursuit of my most favored occu· 
pations," chief among which was the science of 
astronomy. 



OcTOBER 10, 1908. 

ENGINEERING. 
The vast scale of operations at Panama is shown 

by the fact that during the fiscal year ended June 30, 
the value of material received by the Division of Ma­
terials and Supplies was over eleven and a ,half mil­
lion dollars; and the value of material disbursed ex­
ceeded that sum by seventy-eight thousand dollars. 

It is reported that the mammoth vessel "Olympic," 
to be built for the White Star Line, will be of 50,000 
tons dispJacement and 840 feet long. We a:'c'Cept the dis­
placement: but seriously doubt the length. The ship 
would overlap our longest New York piers by 40 feet. 
The extra 5,000 tons over the 45,000 tons of the "Lusi­
tania" could easily be obtained by a greater fullness 
in the lines. 

The accident report of the Public Service Commis­
sion of New York State for last" year shows that out of 
104,113,466 passengers carried by the steam railroads, 
24.2 were killed in each million carried, and 246.2 were 
injured. The electric railroads carried 416,279,788 pas­
sengers, the ratio of killed to each million being 5.98, 
and of injured 104.9. The high rate 'of injuries and 
fatalities on steam railroads was due to the disastrous 
wrecks at Woodlawn and Lansingburg. 

It is a .  curious anomaly that the most powerful 
"Dreadnought" afioat should belong to a South Ameri­
can republic; but it cannot be denied that the 
"Minas Geraes" is entitled to this, distinction. , She is 
the. only warship mounting twelve 12-inch guns ; and 
they are so placed that she can concentrate eight, 
ahead and astern and ten on either broadside, as 
against four ahead and astern and ten on either broad­
side, which can be done by our new "North Dakota" 
and "Delaware." 

The most serious fact developed by the cruise of 
the Pacific fieet was our shortage of colliers. It was 
all very well to carry coal in foreign bottoms during 

,Ill peaceful maneuver; in time of war these ships 
would not be available. Hence there is some satis­
faction to be derived from the recent awarding to the 
Maryland Steel Company of the contract for three 
large colliers. Congress should appropriate for 
others, until we have a fleet suffi.cient for the greatest 
possible needs of the navy. 

According to cable dispatches, the French people 
are urging Wilbur Wright to m ake a flight across 
the English Channel. As to his ability to do this, 
there can be little doubt ; as to the expediency of do­
ing it, there is no doubt whatever; for it would be' 
the most foolish thing that he could attempt at the 
present time. A Slight mishap to the motor would 
mean a descent into the sea and a probable catas­
trophe. The work already done by Wright should 
prove sufficiently spectacular to satisfy even the ex­
citement-loving people of France. 

The neglect to provide approaches, and connect the 
various surface and elevated roads with the great 
bridges across the East River, New York, has been 
one of the scandals of city administration. Recently, 
the existing connections with the Brooklyn Bridge 
have been improved by the construction of inclines 
and the widening of the roadways. The Williamsburg 
Bridge, also, is coming into its own; for at last the 
elevated structure, built into the bridge at the time 
of its opening, has been connected with a subway ter· 
minal on .Manhattan, and with the existing elevated 
lines in Brooklyn. Nothing, however, has been done 
in the way of connections for the great Blackwell's 
Island cantilever structure. 

The British Home Office rece:!ltly published a re­
port of the Inspector of Mines on the fatal colliery 
accident at Durham. The explosion was caused by 
firing a shot of "permitted explosives," bellite No. 1. 
The conditions were not abnormal, but were such as 
often arise in. dry and dusty collieries. The shot was 
fired "without watering," which is a violation of the 
Coal Mines Regulation Act. It seems that the locality 
of a blast is not usually watered when permitted ex­
plosives are used, on the ground that the latter are 
not of such a nature as would infiame gas or dust. 
But the fact that within sixteen months four explo· 
sions have occurred under these conditions proves 
that precautions are as necessary as when gunpowder 
was the explosive. 

The marvel of to-day becomes the matter of fact of 
to-morrow. It does not seem to some of us so very long 
ago since we wondered at the audacious fiights of 
imagination of Jules Verne, ,when he ,pictured III trip 
around the world in eighty days. Yet it is a fact that 
the passenger may now take forty days' vacation, and 
accomplish the Jules Verne feat with plenty of stop' 
ping time on the route. The statistics of this trip 
come from London, and the compiler of them asks 
merely that the Cunard steamships shall make their 
call at, an English Channel port. He figures out the 
run as follows: Leave New York Saturday by the 
"Lusitania"; land at Plymouth the following Thurs­
day, reaching London in time to catch the evening 
train for Berlin. Leaving Berlin Friday evening, the 
traveler reaches Moscow Sunday morning. He would 
be at Vladivostock, on the Pacific, the following Thurs­
day week; and, leaving there on the next Saturday 
evening, would be landed at Tsuraga, Japan, .on the 
Monday following. Taking train across to Yokohama, 
he would catch the Canadian Pacific steamer, sailing 
the same day, and reach Vancouver twelve days later. 
Then taking the Great Northern Limited to St. Paul, 
the Northwest Limited to Chicago, and the Twentieth 
Century Limited for New York, he would reach his 
starting point at 9 :  30 on Thursday morning, having 
takes less than forty days for this 20,OOO-Diile journey. 

Scientific' American 

ELECTRICITY. 
The Victorian State Railway, Australia, has been 

studying the electrified steam railways of England 
with a view to adopting electric traction on the Mel­
bourne suburban railways. It is proposed to electrify 
40 miles of track. 

Electricity is slowly but surely making its way 
into the household. The latest is the. electrical fire­
less cooker. The cooker is provided with steatite ra­
diators that are electrically heated, and the food is 
then slowly cooked by the stored heat. In this con­
nection electricity can 'compete with gas, coal, or oil 
because practically all the heat generated by the cur­
rent is absorbed by the radiator. 

The J1llectrical Engineer of London describes an in­
teresting interpole motor adapted particularly for 
tramway systems or for use in any circumstances 
where the duty is more than ordinarily heavy. In 
order to provide an especially good ventilation of the 
armature, the connections between the armature coils 
and the commutator bars are made of fiat copper 
strips. which act as fan vanes' to draw a current of 
air tbrough the motor when the armature rotates. It 
is claimed that this artificially-produced draft cools 
the motor, fully 25 per' cent. 

To handle the telephone business of the twin Hud­
son Terminal buildings, 750 miles of telephone wire 
are necessary. When the Metropolitan Life building 
is completed, it will have in its installation 680 miles 
of telephone wire. The City Investment building is 
provided with 450 miles of telephone wire, while the 
Broad Exchange and the Singer buildings are install­
ed with 250 and 230 miles of wire respectively. In 
these five buildings alone the telephone wires total a 
length of 2,360 miles, and would stretch from New 
York nearly to San Francisco. 

The ideal wire for transmission purposes is one 
which will combine the tensile strength of steel with 
the non-corrosive qualities and conductivity of copper. 
Efforts to make a wire of this sort by coating a steel 
wire with a layer of copper have not been very satis­
factory, owing to the impossibility of preventing air 
from entering between the copper and steel, causing 
the latter to rust and the former to flake off. A re­
cent invention provides a new process for combining 
the metals, so that a perfect union between the two 
is obtained. This consists in applying a heavy coat 
of copper to a billet of steel while both are heated to 
a high temperature. The air between the two m�als 
is driven out by the heat, and the copper and steel are 
virtually welded together. The billet after being cool­
ed is heated again and rolled into a wire % of an inch 
in diameter, and is then drawn dowu to any size de­
sired. So perfect is the union between the two metals 
that it is impossible to hammer off a piece of the cop­
per, even when it is notched so as to leave a tongue of 
copper projecting from the steel. 

' 

Some time ago Carl Hering, when, investigating the 
action of conductors in an electric furnace, discovered 
that after the metal had been reduced to a liquid state, 
at a certain temperature there is set up in, the metal 
an attraction toward ,its axis, producing what he 
called a "pinched" effect. That, is, the liquid seems 
to be reduced' at the center, as if it had been pinched 
by the fingers; while at the ends it is piled up, pro-" 
ducing a hydrostatic, pressure between the axis and 
the circumference of the conductor. This peculiar ef­
fect has been utilized by Dr. E. F. Northrup in an am­
meter, for measllring very large alterne.ting currents. 
Heretofore, we have had no instrument of simple form 
that would accurately measure any alternating current 
of over 1,000 amperes. In Dr. Northrup's instrument 
two mercury, cells are nsell, which are 1/64 of an inch 
in length. Over the mercury a quantity of colored oil 
is placed, and the hydrostatic pressure produced when 
passing a current through this mercury causes the oil 
to rise in a glass tube, and the strength of the current 
is measured by the height to which the oil rises. 

Electric apparatus for ozonizing water is now used 
in three of the German cities, namely, Berlin, Wies­
baden, and Paderborn. These' plants serve to purify 
drinking water. The ozonizer is a modification of the 
Berthelot apparatus, and consists of a boiler or iron 
tank which is filled with water and contains three 
vertical glass tubes. These tubes project below the 
bottom of the tank through tight joints, and the lower 
ends are in contact with the air. Each of the tubes 
contains an aluminium cylinder. The air penetrates 
into the space between the cylinder and the tube and 
thus enters the tank at the upper part which is de­
signed to contain the ozonized air. The aluminium 
forms the positive pole and the tank the negative pole 
of the current, which has a tension of 8,000 volts. 
The water in the tank becomes the outer coating of 
the condenser. An electric discharge takes place be­
tween the aluminium and the glass, which is of a 
silent nature. The iron tanks are connected to the 
ground by. hollow iron columns which serve as sup­
ports. Placed together in a dark part of the plant, 

. the boxes are mounted so that the operator can see 
the discharge through an opening. The air is first 
dried and filtered, and the water is also filtered. The 
ozone which is thus formed is led into the sterilizing 
towers, which are filled with ,gravel, and the' water 
trickles down through this and comes in contact with 
the ozone. It is noticed that the ozonized ' water has 
a. special taste and odor at first, but it loses this 
when passed 'in a masonry conduit. From 14 to 27 
grammes of ozone per horse-power are obtained. Such 
water-is very- pure and almost free from bacteria, as 
has been determined. What germs may be left are of 
a harmless character, and cholera or typhoid bacteria 
are removed: 
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SCIENCE. 
It is said that Ekeberg, the Swedish discoverer of 

tantalum, gave that name to the metal because of the 
tantalizing difficulties that he encountered while inves-

,tigating it. It is only recently that tantalum has 
been obtained in a state of purity. A single pound of 
tantalum suffices to furnish 23,000 lamps, each of 25 
candle-power. 

The Peary Arctic Club has received word that Com­
mander Peary's vessel "Roosevelt" struck an iceberg 
with serious damage. Commander Peary states that 
he is proceeding along shore and that the prospects 
are good, despite the collision. A previous communica­
tion stated that Cape York was reached on July 31, 
that the "Roosevelt" was overhauled and trimmed for 
the ice at Etah, and that dogs were secured. The sea­
son is unusually stormy, with much snow and no ice as 
yet. Thirty-five walrus were killed, which means that 
the expedition has much good fresh meat. 

' 

Madam Curie's announcement that she has been un­
able to obtain experimental verification of Sir William 
Ramsay's discovery of the transmutation of copper to 
sodium, potassium, and lithium naturally makes one. 
wonder if the late Lord Kelvin was not justified in 
doubting the accuracy of Sir William's investigation. 
On the other hand, Ramsay' is so careful a chemist that 
he is not likely to draw rash conclusions. That even 
the most cautious of chemists may err is proven by 
Prof. Onnes's first announcement of the liquefaction of 
helium. Madam Curie carefully purified her materials. 
So did Ramsay. Yet we have contradictory results. 
We must wait now for a third verification or refutation 
before we can be quite sure. 

The recent development of aeronautics has given im­
portance to the production of hydrogen, illuminating 
gas having gone out of fashion as completely as Mont­
g lfier's hot air, and for the same reason-because it 
is too heavy. In a new American method of produc­
ing hydrogen, water gas is first made in the usual way, 
by pasSing steam over live coal. The reS'ulting water 
gas, which is a mixture of hydrogen and carbon mon­
oxide, is then passed over hot pulverized calcium car­
bide. The carbon monoxide is decomposed, the carbon 
remaining behind in the form of graphite and the 
oxygen combining with the carbide to form calcium 
carbonate, leaving the hydrogen almost pure ( 9 7  per 
cent ) . It is claimed that hydrogen can be produced 
very cheaply by this process. 

Paper money, is popularly supposed to be a carrier 
of infectious diseases. No doubt microbes do' find a 
resting place on many of the bills now in circulation, 
but investigations which have been conducted at the 
research laboratory of the New York Board of Health 
.indicate that although paper money is by no means 
free from bacteria, it 'is, nevertheless, not quite so 
prolific a breeding ground as may be supposed. On 
clean bank bills an average of 2,350 bacteria were dis­
covered. On soiled bills the average WRS 73,000. This 
investigation was made some years ago. Its results 
have now been checked by Warren W. Hilditch of 
the Sheffield laboratory of bacteriology and research 
at Yale. The dirtiest bills which banks and railways 
could place at his disposal showed an average of only 
142,000 bacteria for each bill. The lowest was 14,000 ; 
the highest, 586,000. Curiously enough, the cleanest­
looking note was charged with 405,000 bacteria, and 
the dirtiest with 38,000, which seems to prove that 
there is no necessary connection between dirt and bac­
teria. Mr. Hilditch finds that guinea pigs inoculated 
with these bacteria contracted no disease, which 
would mean that money bacteria are not necessarily 
virulent. 

A large quantity of combined nitrogen is lost in 
distillery wastes. Methods of recovering this nitro­
gen in the form of ammonia have been devised, but 
they, have proved impracticable, for the following rea­
sons: By dry distillation only 50 or 60 per cent of 
the nitrogen can be recovered, and half of this is in 
the form of amides ; the sulphate of ammonia produced 
is difficult to crystallize and is hygroscopic. and the 
apparatus required is so expensive that· no profit is 
left after operating, interest, and maintenance charges 
are met. Effront conceived the idea of treating dis­
tillery wastes by biological methods and endeavored to 
find a diastase by the action of which the nitrogen 
contained in those wastes could be converted into 
ammonia under conditions obtainable in practice 
and with some hope of profit. His researches have 
led to the following results: 1. Beer yeast contains 
a ,diastase, which ElIront has named "a.midase," and 
which converts amido-acids completely into ammonia 
and volatile fatty acids. 2. Amidase is found also 
in butyric acid ferments and in various species of 
bacteria and molds. 3. The organic nitrogen con­
tained in distillery wastes derived from grain, beets 
or molassesjcan be converted into ammonia by the 
action of beer yeast in its "autophagous," or self· 
consuming phase, or by that of other ferments which 
b,ave been brought into a special condition by aera­
tion or the addition of alkalies or antiseptics. 4 . The 
wastes obtained from one ton of molasses thus yield, 
by fermentation and distillation, about 150 pounds of 
ammonium sulp�ate and more than 200 pounds of 
acetic, propionic, and butyric acids. ,It is not neces­
sary to employ pure cultures of yeast or mold. Ordi­
nary garden soil contains the germs required to set 
up the ammoniacal fermentation. Effront recommends 
sterilizing a mixture of earth and distillery waste by 
heating for an hour to 160 to 175 deg. F., a treatment 
which does not kill the ammoniacal ferments. The 
sterilized mixture may then be used as a leaven to 
start the fermentation in other quantities of waste, 
but it must be renewed frequently. 



FALL OF THE B. & o. SUSQUEHANNAlIltIDGE. 
BY WILLIAM ALLEN. 

In ,the SCIENTIFIC AMERICAN of September 19 ap­
peared an illustrated description of the new Baltimore 
& Ohio Railroad bridge across the Susquehanna River. 
Just four days later a portion of the structure fell, 
carrying with it several cars of a freight tram cross­
ing the bridge at the time. As a consequence of the 
accident, one of the most important sections of the 
structure must be entirely replaced, and traffic over it 
suspended until the work is completed. 

Scientific American 

in work of this character. The loading per pile ",as 
ten tons. 

It is needless to say that immediately after the dis· 
aster engineers of the American Bridge CompallY, con· 
tractors for the work, and of the Baltimore & Ohio 
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structure tore awa,. from its fastenings. As alread)' 
stated, these reports . or explosions came immediately 
before the bridge fell. The engineer of the train on 
the bridge said the,. sounded like short thunder claps. 
They were so loud that they were heard distinctly in 

From the statements of the crew of the freight train 
on the bridge and witnesses of the disaster, it appears 
that all heard a series of loud reports following each 
other in quick succession. Then came what they call 
a cr'llshing sound apparently caused by the superstruc­
ture tearing away from its anchorages. The section 
which fell was 377 feet in length. Upon it were the 
frame traveler used in erection and twelve coal cars, 
each carrying fifty tons. The total weight this SPall 
was sustaining at the time of the collapse was about 
700 tons, as nearly as can be estimated, in addition to 
the weight of the bridge m,aterial proper. In. the fall 
to the river bed of nearly 100 feet, the metal and wood­
work were twisted and wrenched into a tangled, shape­
less mass of girders, posts, and other structural ma­
terial. Most of the wreckage fell into the east channel 
of the river, between the island over which the bridge 
passes and the main shore, and was nearly submergelS,. 
The accompanying illustrations show its position be­
fore any of the debris was cleared away. 

In This Wreck Are the Temporary 377-Foot Span, the .I!'alsework, and 12 Loaded Coal Cars. 

The portion of the. bridge that fell was over what is 
termed the eastern channel of the river. As already 
described in the SCIENTIFIC AMERICAN, it was a deck 
truss with the tracks laid upon the upper floor. Each 
end rested upon the masonry piers of the original 
structure, which were being enlarged in proportion to 
the dimensions of the new superstructure. A platform 
or shoring of steel had been placed upon the tops of 
the piers to support it until the enlargement was com­
pleted. These piers and falsework in the river upheld 
the span. When the accident occurred, the super­
structure "broke away," so to speak, from the piers, 
pulling the nearest rails from the track left on either 
side. The piers were uninjured, the damage being 
entirely confined to the superstructure. It might be 
added that an examination of the bridge remaining 
shows it to be iJltact and ready for train service when 
repairs are completed. The center of the coal train 
was carried away, leaving the locomotive and four 
cars on the east and six cars on the west side. The 
train was thus wrenched apart in two places, the cen­
ter cars going down with the bridge. 

At the time of writing two theories have been ad­
vanced as to the cause of the trouble. One is that the 
wreck was due to charges of explosives arranged in 
such a pOSition that they wrenched apart or loosened 
the main supports of the span which gave way. 
Another theory is that the heavy coal train proved too 
much for the falsE:work. The bridge, however, has 
been in course of erection for over a year ; and during 
this time train service has been maintained continu­
ously. As this division of the Baltimore & Ohio con­
nects New York, Philadelphia, Baltimore, and Wash­
ington, passenger and freight traffic is very extensive, 
and about seventy trains of the largest type of pas­
senger and freight cars have passed over the structure 
daily, without its giving any indication of weakness. 
It may be added that the falsework was designed espe­
cially to sustain a weight largely in excess of ally 
which might pass over the bridge. While the original 
piers were left to aid in supporting the Rew super­
structure until replaced by the larger piers, 'the tem­
porary falsework by which the piers were reinforced 
had been carefully designed, and none of the timber 
was subjected to stresses above those usually allowed 

Railroad Company were Oil the spot,. and made an ex­
amination of the portions standing and of the fallen 
mass. The SCIENTIFIC AMERICAN can say on the author­
ity of Chief Engineer Carothers of the railroad com-

Traveler for Removing and Erecting T1'1lS8e8. 

pany, who made a personal hlVestigation, that thus far 
nothing whatever has been found in the falsework or 
permanent construction to indicate that the trouble 
was due to allY weakness or defective workmanship. 

As to the theory that explosives were used, the pecu­
liar sounds have not been accounted for. These were 
entirely distinct from the noise made when the super-

View of Wreck from OpposIte Side to That Shown Above. 
F,lLL- OF TRi B. • 0, IVSQUEKAliN A BBIDGE. 

the towns on either side of the river, and after them 
came the crashing noise as the structure gave way. 
It might be added that guards have been placed on 
and in the vicinity of the structure for some time past, 
as the construction company, which employs non-union 
men, claims it feared that damage might be done by 
persons opposing its policy. 

The work is one of the most extensive being under­
taken in the United States, the length of the bridge 
being 7,000 feet. It is to sustail!l two tracks, and the 
metal construction alone comprises 20,000 tons of steel, 
some of the girders in the section which collapsed 
weighing 85 tons. Consequently this part represented 
less than five per cent of the total length of the bridge 
and about the same proportion of the total weight, or 
1,000 tons, excluding the coal cars and traveler, which, 
if added, would make a total of 1,700 tons. 

. ' ... 
The Current SupplelDcnt. 

The current SUPPLEMENT, No. 1710, is opened by 
B. S. Bowdish with· an instructive and entertaining 
article on our fly-catchers, copiously illustrated. In 
three papers during the past two years Prof. T. J. J. 
See of the United States Naval Observatory has dealt 
with the cause of earthquakes and mountain formac 
tion, and has developed a new theory, according to 
which mountains are due to the secular leakage of the 
ocean through its bed. His further researches on 
the subject are briefly summarized in the current 
SUPPLEMENT. Thomas Oxley writes on some seven­
teenth and eighteenth century bottles. Aeroplane 
building has become an industry in France. A brief 
illustrated article gives one a glimpse of an aeroplane 
factory. Dr. Francis Darwin's striking paper on the 
movements of plants, in which he proposes the theory 
that the growth of the individual and the evolution 
of the race are processes of what may be called uncon­
scious memory, is concluded. The part played by 
industrial dust in disease is briefly described. A 
thorough explanation of pneumatic caissons is given 
by Mr. T. Kennard Thomson, the well-known New 
York engineer. He shows clearly how they are used 
in the construction of tall buildings. The article will 
be published in two or three numbers of the SUPPLE­

MENT. Alfred A. Wohlauer contributes an excellent 
-discussion on the present status of the flaming arc 
lamp. Among the minor articles may be mentioned 
those on the Tantalum Detector for Wireless Signal­
ing ; Power Measurement of Engines ; The Carnot 
Cycle ; The Development of Invention. The usual 
Science Notes, Engineering Notes, and Trade Notes 
and Formulre, will be .found in their accustomed places. 

. . - .. 
AeronautIcs at HOlDe and Abroad. 

On September' 28 Wilbur Wright made a flight of 1 
hour, 7 .minutes, and 11 4/5 seconds, and covered a dis­
tance variously placed at 32 to· 36 miles. The next day 
he made two flights with a passenger, the first lasting 
11 minutes· and 36 2/5 seconds, and the second lasting 
6 minutes and 15 seconds. The large gold medal of the 
Aero Club of- France has been given. to the Wrights. 

Orville Wright's time for delivering a mIlitary aero­
plane to the United States government has been ex­
tended to - JUDe 28, 1909. 

Henry Farman on October 2 flew 40 kilometers or 
about 24 mnes, at the rate of almost 54 miles an hour. 
This is· said to be the world's record for speed. 

The Aeronautic SOCiety has decided to hold a con­
test on November 3 (Election Day). Octave Chanute 
has offered 'flrst and second prizes of respectively $50 
and $20 for the best gliding performances. 
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THE SUN'S RADIATION AND ITS STUDY. 
BY -HERBERT T. WADE. 

The late Dr. S. P. Langley, who was secretary of 
the Smithsonian Institution and the founder. and first 
director of its Astrophysical Observatory, as a result 
of his study of the radiation from the Bun 
believed that investigations· in this field 
would eventually lead to the discovery of 
means of forecasting the weather, or .more 
accurately, the climatic conditions of the 
earth, for some time in advance. The bril­
liant stUdies carried on at this observatory 

. since its foundation in 1890 have done much 
toward realizing this promise and' toward 
establishing evidences of the relatio�s of 
the sun to climate and life upon the earth. 
The work so .auspiciously begun' at the 
AstrophYSical Observatory was not·inter· 
rupted by the death of Dr. Langley in 1906,  
and since that time it has been carried on 
with marked progress. Recently there has 
been published Volume II of the Annals of 
the Astrophysical Observatory, which gives 
a detailed account by C. G. Abbot, dir�ctor, 
and F. E. Fowle, Jr., aid, of the investiga­
tions made in the period 1900-1906. DurIng 
this time the principal problems that have 
attracted the attention of the observatory 
have beel!. the "solar constant" of radiation, 
the relation of radiation to terrestrial tem-
perature, and the radiation of different parts of the 
sun's disk, together with many incidental matters 
naturally involved in these investigations. 

Now, by the term "solar constant" is meant the 
amount of radiation or heat emitted by the sun, as it 
would be found if measured outside of the earth's 
atmosphere at mean solar distance, and as a unit of 
measurement there is taken that intensity of radiation 
which when fully absorbed for one miilUte 
over a square centimeter of area placed at 
right angles to the .ray would produce heat 
enougn to raise the temperature of a gramme 
of water 1 deg. C., or expressed in C. G. S. 

units, olle calorie. 
This determination of the amount of heat 

transmitted to the earth by the SUIl is one 
of the most difficult as well as the most im­
portant in astronomical physics, and it has 
been termed by Dr. Langley the fundamental 
problem of meteorology ; for if once it is pos­
sible to know the original quantity and kind 
of this heat, its effect 011 the constituents of 
the atmosphere on its journey to the earth, 
how much of it reaches the . soil, how 
through the aid of the atmosphere it main­
tains the surface temperature of our globe, 
and finally how in diminished quantity and 
altered kind, it is finally returned to outer 
space, it will be possible to predict nearly 
all of the phenomena of meteorology. 

The question of climate depending on the 
amount of radiation received was first 
clearly indicated in examining the records 
made late in March in 1903. At this time 

The
' Crelostat Reilecting the Solar Rays to. the 

Bolometer. 
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there was observed a decline in the intensity 
of the solar radiation and this was followed by a 
marked and general decline in the temperature of the 
North Temperate Zone as compared with the mean 
temperature for the same month for many years. 

The Shelter for the Bolometer. 

When computed and critically studied the observations 
seem to show that the decline in temperature was in 
remarkably close agreement with that which should' 
follow a real decrease of the solar radiation. This, 
therefore, seemed to indiCate not only the variation 
of the solar radiation but also its effect upon climate 
and its applicabiUty to forecasting weather conditions. 

Various theories as·to the amount and nature of the 

Details of the Pyrheliometer. 

solar radiatloa have been advanced, based 011 more or 
less experiment8J. matter, but at best very little posi­
tive or satisfactory information had been secured, and 
it was not knowll. whether the radiation sent to the 
earth by the sun was· a constant quantity or varied 

considerably. Consequently, not only the 
intensity of the sun's radiation which 
reaches the earth must be determined, but 
how and why it varies, and especially its 
alteration in quality and quantity during its 
passage through the atmosphere, apart from 
its obstruction by visible clouds. Now for 
such measurements 'it would be desirable 
first to start at S'ea-Ievel and then make 
other observations at various altitudes, ris­
ing if possible to the extreme heights only 
reached by unmanned balloons. But such is 
obviously impossible, as the wO�k requires 
all the adjuncts of the. most refined instru­
mental work and a laboratory, and accord­
ingly two S'tations were selected for obser­
vations, one the Astrophysical Observatory 
on the grounds of the Smithsonian Institu­
tion at Washington, D. C., practically at sea­
level, and the other some 3,000 miles away 
at the Carnegie Institution's solar observa­
tory on Mount Wilson, Cal., at an altitude 
of 6,000 feet. The observations involved 
two main tasks-tlie measuring of the total 
intenS'ity of the radiation at the earth's sur· 

face, using the pyrheliometer, and secondly, the meas­
uring of the energy in different parts of the solar 
spectrum using the spectrobolometer. The necessity 
for ascertaining the intensity of radiation in different 
parts of the spectrum is due to the fact that the vari­
ous wave-lengths of light in their passage through the 
atmosphere from the sun to the earth are affected 
differently, S'O it is necessary to consider the. different 

spectral rays separately. For making ob­
servations it is of course desirable to select 
a day free from cloudiness, and occasionally 
simultaneous observations could be made at 
Washington and at Mount Wilson, the latter 
station being more than a mile. above sea­
level. Now the intensity of radiation actl1· 
ally obS'erved at Washington was only about 
three-fourths as great as that observed on 
Mount Wilson, so that the difference fur­
nishes data for determining the effect of 
the denser and lower atmosphere on the 
transmission of the solar radiation and with 
this as a basis determining the total effect 
of the atmosphere. 

The observations' with the pyrheliometer 
and the bolometer are made during the day 
S'imultaneously at various altitudes of the 
sun, as at different times obviously the 
solar rays will pass through varying 
amounts of atmosphere, from a minimum at 
noon, when the direction of the radiation is 
practically perpendicular to the surface of 
the earth, to that occurring at other alti­
tudes of the sun when the path is through 
a much greater length of the dense atma-

The .Spectrobolometer, an Instrument that Ieasnres tbe Energy in Varions Parts of the 

Solar Spectrnm. 
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sphere near the earth's surface. Now the bolometer 
is simply a most delicate form of thermometer adapted 
to measuring the energy heat in the various parts of 
the spectrum, not only in the visible portion, but wave 
lengths extending considerably beyond into the ultra­
violet at the short end or to wave length 0.371-', and to 
2 .51-' in the infra-red part of the spectrum where the 
long or heat waves proper are found. It consists of a 
fine wire of blackened platinum on which the radia­
tion falls after passing through a prism to be separated 
into its component rays. The rays are received from 
the sun by a crelostat, consisting of two adjustable 
plane'mirrors, one of which is so mounted and operated 
by clockwork that it follows the motion of the sun 
and reflects its rays to the second or fixed mirror, from 
which they pass to the slit of the spectroscope after 
being reflected from a concave cylindric collimating 
mirror, which renders the rays parallel before they 
are passed through a flint glass prism for dispersion. 
After reflection from two plane mirrors the rays pass 
to the bolometer, and any variation in the resistance 
of the platinum wire which serves one arm of a Wheat­
stone bridge is indicated by a reflecting galvanometer. 
The galvanometer used for this work is a 16-coil re­
flecting galvanometer, modified from the familiar 
Thomson type, and with it is employed the usual beam 
of light and a photographic dry plate moved by clock· 
work on which the movements of the galvanometer 
needle are recorded. When in operation the prism is 
rotated by clockwork so as to bring successively the 
radiation peculiar to the different parts of the spec­
trum on the platinum wires of the bolometer, whose 
resistance naturally varies with the intensity of the 
radiation received, causing the movements of the 
needle to make a record in the form of an irregular 
curve on the sensitized plate. The bolometer does not 
determine the total amount of radiation received in 
terms of an absolute or known and invariable scale of 
energy, but by studying and standardizing its relative 
measurements, results are obtained which can be used 
to determine either the absolute magnitude or the 
changes of the solar radiation outside the atmosphere. 

As the bolometer is used in connection with the 
pyrheliometer, it is necessary to understand the essen­
tial operation of this instrument. It, too, is a thermo­
metric device, but it measures the total quantity of 
heat received. Various forms of pyrheliometer have 
been devised and tried in these experiments. Of the 
older types the most useful is one where the bulb of 
the thermometer was immersed in mercury, placed in 
a small hole in a blackened copper disk at the center 
of the copper sphere. The copper disk was exposed to 
the direct radi!l.tion of the sun and accordingly the 
thermometer received and indicated the total heat 
energy received. This form of instrument had various 
shortcomings, as did also the other pyrheliometers and 
actinometers tested, so that it was found necessary to 
devise a new and standard pyrheliometer. In this 
instrument the solar beam was received in a black­
ened chamber, around which water at a constant tem­
perature was permitted to pass. Now it was possible 
to measure the increase of heat received by this water 
in flowing around this chamber by means of a platinum 
resistance thermometer with the usual arrangement 
of galvanometer and Wheatstone bridge. Then by 
heating the chamber from a platinum resistance wire, 
it could be ascertained how much heat must be intro­
duced to produce the same · effect. In this way the 
total heat energy falling on the standard pyrhelio­
meter could be determined. This fnstrument was 
tested thoroughly by itself and with other pyrhelio­
meters so that it was possible to determine with high 
precision the relative accuracy of the measurements, 
but there was some uncertainty amounting to a little 
more than one per cent of the absolute value of the 
measurement made with the standard instrument. 

. Nevertheless when the pyrheliometer and the bolo· 
meter . were used together, a most satisfactory deter-
mination of the heat energy received at the earth's 
surface could be obtained. 

The mean result of 130 measurements made with 
such apparatus in the summer and autumn of 1905-6 
on Mount Wilson, fixes the intensity of the solar radia­

. tion outside the atmosphere at mean solar distances 
at 2.023 calories per square centimeter per minute. 
The mean result of forty-one similar measurements at 
Washington extending over the period from 1902 to 
1907 is 2.061 calories. A critical study of the measure­
ments makes it probable that if they were conducted 
for a long term of years the mean value would be 
higher, and accordingly 2.1 calories per square centi­
meter is estimated as the probable mean value of the 
"solar constant." In other words the heat sent out 
to the earth from the sun in the course of the year 
is capable of melting an ice shell 35 meters ( 114 feet ) 
thick over the whole su_'face of the earth. 

' This new value for the "solar constant" is some· 
what less than that obtained by Langley from his Mt. 
Whitney observations, 3 calories, but the investigators 
in charge of the more recent work have been able to 
tl'ace certain errors in Langley's conclusions and have 
discussed his observations in tbe light of further de-

Scientific American 
velopments so that the value of the "solar constant" 
they obtain from his observations agrees very , closely 
with that from their own observations. This is par­
ticularly interesting, as it enables observations made 
on a high mountain, Mt. Whitney, whose height is 
3,500 meters ( 11,483 feet ) , to be compared with the 
Mount Wilson and Washington observations. It has 
been proved that the solar radiation is not a constant 
quantity but that it varies with the decrease in the 
solar distance and this may amount to 3 ¥.!. per cent 
from August to October. Other changes occur from 
month to month and from year to year, though the 
mean value represents the avl!rage condition of the 
sun. It is, however, also proved that the variation 
in the solar radiation is due to changes in the source 
of radiation rather than to the effects of the atmo­
sphere or external causes. 

With the assumed value of the "solar constant," 2.1 
calories, it is possible to study a'nd explain the tem­
perature of the earth, and it was found that the actual 
temperature was in close agreement with that which 
would follow from the assumed value. The amount of , 
reflection or the albedo of the earth for light and heat 
from the sun was 'determined at 37 per cent, and ,on 
this basis t14e "solar constant" could not exceed 2.33 
calories, or otherwise the earth would be a perfect 
radiator and better than the "absolute black body" 
which is taken as a standard of radiation. Now the 
surface of the earth is covered with clouds and water 
vapor which interfere with terrestrial radiation, and 
its temperature is maintained very nearly constant by 
meanS of the water vapor layer at an elevation of four 
to five thousand meters. The earth as a planet reo 
flects 37 per cent of the radiation that it receives, and 
of the 63 per cent absorbed, 45 per cent is absorbed 
either at the earth's solid and liquid surface or in the 
atmosphere within a mile of sea-level. 

For purposes of comparison the investigators have 
considered the radiation that would act on a "hypo­
thetical earth," assuming for it the same dimensions 
and motions as the real earth but making it hollow 
and like a soap-bubble in thickness of wall, making it 
absorb solar radiation perfectly and also radiate per­
fectly the long waves in addition to conducting per· 
fectly heat along parallels of 'latitude and being a per­
fect non-conductor for meridians of longitude. For 
such an earth was calculated a temperature at all 
latitudes and at all times of year, making use of the 
known value of the "solar constant" " and the laws of 
radiation of perfect radiators. The discussion of this 
"hypothetical earth" afforded an explanation for many 
meteorological phenomena, and a comparison extending 
over thirty years of the temperatures at 47 stations at 
different points on the land surface of the globe seems 
to indicate that changes of solar radiation often do 
produce well-marked and recognizable changes of tem­
perature with considerable certainty. In the course 
of these rather elaborate investigations many inci­
dental observations of great value were made. For 
example, by measuring the distribution of brightness 
over the sun's disk, considering especially the differ· 
ence between the center and the edge, it was found 
that changes in the solar radiation were attended by 
a variation in the transparency of the outer envelope 
of the sun and are possibly due to fluctuations in this 
transparency. Of course such results of observations 
as the transparency of the upper and lower strata of 
air, the reflective power of the clouds, the probable 
temperature of the sun and the quality of the radia­
tion of its sunspots were all valuable incidents to this 
work, and the relation of the sun to climate and life 
on the earth is one that now stands in a fair way to 
be determined and understood with much greater ac­
curacy and o:n a much more intelligent basis than ever 
previously. 

• f . . .. 
The Tuberculosis Congress ProceedIugs. 

That tuberculosis in its e<J,rly stages can be cured 
has been announced more than once in late years. 
The statement was reiterate� in more than one paper 
read before the Sixth International Tuberculosis Con­
gress at Washington. Among those who spoke on this 
subject were Prof. M. A. Barber of the University of 
Kansas, who spoke for himself, and Dr. Gerald Buell 
and Dr. W. S. Williams of Colorado Springs, Prof. A. 
Calmette of the Pasteur Institute, Lille, France, and 
Dr. Edward R. Baldwin of Saranac Lake, N. ' Y. 

Dr. Ishigami, director of the Ishigami Institute, at 
Osaka, Japan, declared positively that by the use of 
a serum tuberculosis patients can be almost without 
exception completely cured in from three to six 
months. He said : 

"After continuous investigations for more than ten 
years I have succeeded in getting two remedies of 
comparatively great efficacy and free from any detri­
mental reaction. 

"1. The one is a chemical preparation from tubercle 
bacilli and is applicable to incipient and feverless 
patients. 

"2. The other is an immunization serum and is ap­
plicable chiefly to patients in an advanced stage of the 
disease. 
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"Tuberculo toxoidin, the first, is a preparation made 
by chemically dissolving the tubercle bacilli and trans­
forming the toxic property, thus getting rid of the 
reaction which is the common detriment of all the 
other preparations from tubercle bacilli. 

"The incipient and feverless tuberculosis patients 
can be, almost without , exception, completely cured 
within from three to six months by the injection of 
this preparation. 

"In patients in more or less advanced stage, if the 
nutrition is in good order, similar results can be ob· 
tained. In feverish patients a satisfactory result is 
often obtained by means of the injection used side by 
side with antipyretics. In more serious cases, beyond 

. a certain degree, it is quite useless. 
"Out of the total of 772 tuberculosis patients, each 

of whom has received more than fifteen injections of 
tuberculo toxoidin in my clinic within the last few 
years, there were 274 who were completely cured and 
258 who were partially cured. These last two figures 
added together made 532, being 68.91 per cent of the 
total number of pati�nts. Those who discontinued 
the treatment on various reasons numbered 107. Those 
who died numbered 29, and the remnant numbered 104. 

"Satisfactory immunity to tuberculosis has only 
been obtained experimentally by the use of living 
bacilli . Any successful method of producing freedom 
from tuberculosis must be sought through the use of 
the living germ. 

"The idea was first carried out by mice and anthrax 
germs. Encouraged b� results, guinea pigs, animals 
very easily rendered victims of tuberculosis, were in­
oculated with the germ of tuberculosis. About �orty 
guinea pigs have received inoculations, beginning with 
one live tubercle bacillus and increasing up to thou­
sands ; so far none, as proved by post-mortem examin!l.­
tions, have become victims of tuberculosis." 

Benjamin C. Marsh, executive secretary of the com­
mittee on congestion of population in New York city, 
read a paper on "Town Planning in Relation to the 
Anti-Tuberculosis Campaign." He said in part : 

"Town planning involves the determination by the 
city of the lines of its development. It means that the 
city sets a standard for density of population which, 
while recognizing the values which the inner sections 
have acquired through the unrestricted and hence too 
intensive use of land, grades the use to which, land 
may be put to secure as near as possible to the city 
center a requisite standard of living and work for 
its population. 

"Fresh air, rest and good food is the stan4hrd em­
phasized over and over agairl" >" t.his tuberculosis ex· 
hibit, and they are essential to the prevention of 
tuberculosis. It is difficult to inject fresh air into 
tenement house blocks with a density of 500 to the 
acre. New York has many blocks with a density of 
1,000, which cover from 65 to 75 p\!t cent of the site. 

"No effective warfare can be waged against tuber­
culosis without a systematic plan for the development 
of every city and could adopt a standard of-the num­
ber of cubic feet of air space and admit that natural 
light should be provided for all workers in factories, 
stores and offices." 

Washington, despite its beauty, was branded as a 
disgrace ; and Paris is even worse. 

Mr; Jacob H. Schiff made a strong plea for th'e com­
pulsory treatment , of advanced consumption by the 
State or municipality. Mr. Schiff summarized his 
conclusions as follows : 

"That the private hospital and sanatoria exclude 
from admission advanced and incurable consumptive 
patients. 

"That the State make ample and adequate provision 
for the proper care of sufferers from advanced and 
incurable consumption, and that the isolation of 
phthisis sufferers in advanced stage be made com­
pulsory . �y law, though in a manner which shall ac­
complish this with the greatest possible consideration 
for the sensibility of the patient. 

"That ample provision be made in sanatoria and 
otherwise for the scientific treatment of the consump­
tive in the early and curable stage of the disease, 
both through private philanthropy and by the State. 

"That a thorough system be organized through 
which can be disclosed the existence of cases of weak­
ened constitutions and anremic conditions in children 
and young persons, especially in families afliicted with 
consumption." 

• •  e l  • 

It is interesting to note that the slide rule, which 
but lately has become universally used for calcula­
tions, was invented nearly 300 years ago. An article 
in Zeitschrift fUr Vermessungswesen calls attention to 
the fact that Gunter, shortly after his bringing out 
the trigonometric 10garithIY' tables in 1620, placed 
logarithmic scales on wooden rules, and used a pair 
of dividers to add or subtract the logarithms. In 1627 
these logarithmic scales were drawn by Wingate on 
tWb separate wooden rules, sliding against each other, 
so as to render the use of dividers unnecessary, and 
in 1657, or over 250 years ago, Partridge brought out 
the slide rule in its present form. 
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Some My1hs Exploded. 

To the Editor of the SCIENTIiTIC AMERICAN : 

In your issue of September 26, page 203, one of 
your contributors says : 

"That the sun and planets revolved round , the earth 
was once a common belief. Giordano Bruno knew 
otherwise, and 'for so saying was ( about 1600 ) burl!:ed 
at the stake. . . ' . To day his theory is an accepted 
fact." 

There are at least two misstatements here : 
1. Bruno was not put to death for saying that the 

earth revolves around the sun, nor was anyone else 
ever put to death for saying so. 

2. It was not "his" theory, unless in the sense that 
it is the theory of every schoolboy who hears it and 
accepts it. It was the theory of Pythagoras. It may 
be called the theory of Nicolas de Cusa, since he re­
vived it ; he

' 
was born in 1401, and was made Cardinal 

by Pope Eugenhis IV. in 1448. It was the theory of 
Copernicus ; from . him it gets its name. He put 
more clearly than anyone who ever lived before him, 
all the arguments that could then be given in its 
favor, and made the theory appear more probable than 
ever before. He was born in 1473. A disciple of his, 
Widmanstadt, expounded his theory before Pope Clem­
ent VII. in 1533.  Copernicus dedicated his great work 
on the revolutions of the heavenly orbs to the reig)l­
ing Pope, Paul Ill., in 1543, five l:ears before Bruno 
was born. v 

Bruno discovered no new arguments in support of 
the ' l Copernican theory, and he was incapable of put­
ting the old ones more clearly than others. He may 
be called a rhetorician, but hardly a scientist. The 
chief characteristic of his writings is fog. 

Barbieri ( "Neapolitan Mathematicians and Philoso­
phers," page 119 ) says : "His powerful imagination 
veiled his intelligence, and he reasoned like a person 
in hysterics." 

Bailey ( "History of Modern Astronomy," vol. v., 
page 531, Parma, 1794 ) says : "Bruno knew only 
enough astronomy to explain the sphere." 

Poughkeepsie, N. Y. J. F. SHEAHAN. 

To the Editor of the SCIENTIFIC AMERICAN : 

Will you please allow me to object against an un­
scientific remark made in the SCIENTIFIC AMERICAN of 
September 26,  page 203, in the article entitled "A 
!<'ew Suggestions fOr Inventors of Safety Devices," by 
Edwin Phillips. The "�"'llark reads as follows : "That 
the sun and planets l evolved round the earth �as 
once a common belief. Giordano Bruno knew other­
wise, and for saying so was ( about 1600 ) burned at 
the stake and his ,ashes cast to the winds." The first 
sentence is hlsto< ' �ally correct ; the second historicall� 
incorrect, and consequently unscientific. 

In your own Encyclopedia Americana, art. "Bruno 
Giordano." you have the words : "After an imprison­
ment of two years [ought to be six years] , that he 
mIght have opportunity to retract his doctrines, he 
was burned f01" apostasy, heresy, and violation of his 
monastic 'Vows." The o:FI.ly other remark made in the 
Americana in the same article on the system of Coper­
nicus says : "But his inference that the world is in­
finite and immeasurable and his doctrine of the plural­
ity of worlds at the moment when the new system of ' 
Copernicus was attacked from all quarters, could not 
but be looked upon ag a crime." 

In the Catholic Encyclopedia, wiliiam Turner', B,A" 
S.T.D., Professor of Logic and of the HIstory of Phil­
osophy at the Catholic University of America, ' Wash­
ington, D. C., in the article "Bruno, Giordano," posi­
tively asserts': "Bruno was not condemned for his de­
fense · of the Copernican system of astronomy, nor for 
his doctrine of the plurality of inhabited worlds, but 
for his theological errors, among which were the fol­
lowing : That Christ was not God, but merely an un­
usually skillful magician, that the Holy. Ghost is the 
soul , of the world, that the devil will be saved," etc. 

The Kirchenlexicon, Herder, Freiburg vol. II, page 
1,369, art. "Bruno, Giordano," goes still farther and 
gives the twelve indictments lodged against Bruno, 
January 14, 15.9,9, by the Roman Congregation. The 
indictmeuts as given condensed by Schopp illS read as 
follows : 

"1, There are innumerable worlds ; 2, the soul 
migrates from body to body, in fact also some to 
other worlds, and one soul can inform two bodies ; 3, 
magic ( witchcraft) is a good thing and licit ; 4,  the 
Holy Ghost is the soul of the world ; 5, and this is 
what Moses meant to say when he writes : 'The spirit 
of God hovered over the waters' ; 6, the world is 
eterna,l ; 7, Moses workf>& his miracles by witchcraft ; 
S; Moses invented his laws ; 9, the Scriptures are the 
property of everybody ; 10, the Jews alone derive their 
origin from Adam and Eve. the rest of mankind from 
two others, whom God created the day before ; 11., the 
devil will be saved ; 12, Christ is not God but a skillful 
magician."  

I fail to see where Mr. Phillips got his  information, 

Scientific American 
and consequently cannot allow his remark to go un-
challenged. Rev. VICTOR STEPKA. 

St. Paul, Mo., September 28, 1908. 
[The above correspondents are correct in their criti­

cism. The principal charge against Bruno was that 
he had broken his mOllastic vows and taught a pan­
theistic doctrine.-ED:] 

THE PAPER INDUSTRY AS RELATED TO FORESTS AND 
EDUCATION. 

The great Ger-man chemist, Liebig, once said that 
the degree of a nation's civilization u;.ight be gaged 
by the amount of soap which that nation , c'onsumed. 
A similar epi�ram would truthfully , hold good fOr 
paper consumption. The amount of "paper Ufiel:l is ,  a 
very good indicator of the educational development 
of a nation. The diffu.sion of newspapers, magazifiEls, 
and books is one of ' the principal means for the dIs­
semination ' of learning. For the purposes o� ' co$" 
parison we have assumed that all news pape�; book 
paper, writing paper, etc., has been run from tl).e ma­
chines in a continuous web of paper adapted ' for a 
newspaper press of heroic size. 

In the case of the United States this annual shaft 
of paper would be 83.0 feet 'high, 377 feet in diameter, 
and it would weigh 2,730,000 tons of 2,000 pounds. 
Germany, a great book and reading nation, comes 
next with a 937,000-ton roll 588 feet high and 267 feet 
in diameter. England follows with a roll 495 feet 
high, 225 feet in diameter, and weighing 573,000 tons, 
certainly a considerable quantity for an insular king­
dom. France comes next with a 419,000-ton roll 445 
feet high, 202 feet in diameter. Austria makes a good 
showing with her 346,000 tons, the roll being 418 feet 
high and , 190 feet in diameter. Last of all the six 
great paper-producing countries stands Italy, whose 
annual production of paper amounts to 265,000 tons, 
the roll being 379 feet high and 172 feet in diameter. 
The aggregate amount of capital invested in all six 
countries is little short of a billion dollars. The 
analysis of materials and product is always interesting, 
In 1905 the raw materials consumed in this industry 
in the United States were as follows : 

Cords. 
Pulp wood . . . . . . . . . .  3,050,717 

Value. 
$20,800,871 

Rags . . . . . . . . . . . . . . .  . 
Old or waste paper . .  . 
Manila stoLk " . . . .  . 
Straw . . . . .  , . .  " . .  , . ,  
Sulphur . . . . . . . . . . .  , . 
Other chlmicals , . .  . 
Pyrites , . .  , . . . . . .  , . . 
Clay . . . . . . .  , . . . .  " . .  
Sizing . . . . . , . . . .  ' . .  , 
Fuel . . . . . . . . . . . .  , . , . 
Mill supplies . ,  . . . . .  . 
All other materials " 

Tons. 
294,552 
588,543 
107,029 
304,585 
130,400 

2,036 
201,218 

52,171 

8,864,607 
7,430,3,35 
2,502,332 
1,502,886 
3,221,834 
5,111,546 

31,925 
2,096,570 
1,838,035 

13,178,567 
2,526,950 

11,034,537 
Adding other elements of expense we have a grand 
total of $111,251,478. 

This large expense bill is offset by a valuable pro­
duct whIch may be classified as follows : 

Tons. Value. 
News in rolls . .  , . . .  , . . . .  840,80"2 $32,763,308 
News in sheets . ,  . .  " . . .  , 72,020 3,143,152 
Book paper . . . . . . . . . . . . .  434,500 31,156,728 
Cover paper . . . .  ' , . . .  " .  22,150 2,023,986 
Plate, litho, etc . . . . . . . . . .  19,837 1,458,343 
Cardboard, tickets, etc . . .  39,01l0 2,764,444 
Writing. paper . . . . . . . . . .  131,934 19,321,045 
Miscellaneous fine paPer : 14]898 ' 2,928,125 
Wrapping paper . . . .  . . . . .  644,291 30,435,592 
Tissue ' paper . . .  \ . ' . . . . . .  ' 43,925 5,05U,438 
Blotting paper . . . . . . . . .  8,702 1,046,790 

Other forms of paper, such as boards, building 
paper, hanging paper, etc., bring up the total in ' round 
numbers to 2,730,000 tons. This figure, which is de­
rived from 

'
statiStics compiled exclusively for the SCI­

ENTll\;IC AMERICAN, differs somewhat from the census 
figures of 1905. The total value of the products of 
all kinds in 1905 was $188,715,189 ; the total expenses 
were $165,807,763, leaving a profit of $22,907,426, or 
8 1/3 per cent on the investment. This is certainly 
a small enough return on the capital invested. 

We now come to another interesting phase of the 
subject, that is the destruction of the forests. We 
hear a great deal about our forests being rudely 
grabbed by the insatiable pulp maker. Now, as a 
matter of fact, less than 3 per cent <;If the timber 
cut ever enters the pulp mill. This figure is more 
tban conservative, and is vouched for by expert forest­
ers. The possibility of a dearth of wood has caused 
some of the largest and most conservative mills to 
lay aside large tracts of land for reforestation and 
for every cord of wood consumed now a forestry charge 
is sometimes added, as follows, to pay for growing 
and protecting timber for later consumption : 

Cost per Forestry 
Year. Cord, Charges. 
1900 . . . . . . . . . . .  $4.92 
1901 . . . . . . . . . . .  5.04 
1902 4.83 $0.55 

Total. 
$4.92 

5.04 
5.38 

1903 
1904 
1905 
1906 
1907 

. . . . . . . . . .. . 

. . . . . . . . . . .  

. . . . . . . .. . . .  

. . . . . . . . . . .  

. . . . . . . . . .. .  

$5.42 
5.93 
6.10 
5.95 
6.39 
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$0.55 $5.97 
J;5 6.48 
.55 6.65 
.55 6.50 
.55 6.94 

The whole question is admirably summed up in a 
letter, from which we quote the substance, to an offi­
cial in the Forest Service, United States Department 
of Agriculture. This letter was written by the gen­
eral manager of a group of mills. He says : 

"We own one tract of land containing about 300,000 
cords of growing wood, which cost us about $225,000 ; 
we have taken practically no wood from this tract ; 
the annual interest charges amount in round numbers 
t'O' /$l1,OOO, and to this amount must be added taxes, 
�pei:tses .of the Forestry Department for work spent 
on: ' the tract, cost of keeping out fires, etc. All these 
'e�penses are charged to the tract at the end of the 
yiar,,:'tjut if no wood is cut from the tract no charge 
'e�n: 'be made against manufacturing. The longer we 
h(mi�tli:e tract the greater the cost per cord, unless the 
growth is sufficient to take care of the carrying and 
Forestry' Department charges, which accumulate at a 
very rapid rate ; therefore, inasmuch as we have many 
tracts containing large amounts of growing wood from 
which we are cutting very little wood at this time, 
the ultimate charge against manufacturing will be 
heavy. It is almost impossible to estimate what this 
charge will amouilt to until we have had years of 
eilie'rience, and can compute our costs on the same 
basis that enables the life insurance companies to fix 
their premiums on policies. The same principle is in­
volved. If we were not looking ahead to protect our 
mills, we could temporarily realize considerable profit 
by skinning our land, as is done in the lumber and 
other industries, but the situation with us is quite 
different from what it is with them. We have mil­
lions of dollars invested in works and machinery, and 
unless we conserve our wood supply our investment 
in plant is worth only what it will sell for as scrap. 
On the other hand, a, lumberman owning a $1,000,000 
lumber tract can cut all the wood off in a $20,000 saw­
m ill, and when he has skinned his land he can either 
move hi� sawmill to another location or abandon it ; 
his mill investment is small, and his loss amounts to 
little. You will, therefore, appreciate the fact that 
we must preserve our wood supply, and we are wllI­
ing to go to any practical extent to create a perpetual 
supply of wood for our mills. This is the policy we 
have followed for some time past, and we shall con­
tinue to follow it so long as we can afford to do so. 

"I have endeavored to bring the above facts before 
the Pulp and Paper Investigation Committee at Wash­
ington. There is no tariff on pulp wood from Canada, 
but there is a tariff on 

'
pulp and paper. Now, if this 

tariff on pulp and paper should be taken off, it would 
bring us into competition with Canadian and foreign 
mills where wood, or labor and other materials, can 
be secured at low prices, especially in Canada, where 
there is such an abundant wood supply as to make 
reforestry unnecessary for many years to come. This 
would result in forcing prices to a point where there 
would 

'
be but one course open to us, namely, to rea­

lize on our wood by skinning our land and then go 
out of business. I claim that any industry which must 
subsist on wood and which is reproducing the wood 
it consumes, thereby not reducing the forest area but 
maintaining it, should be encouraged and protected." 

This certainly shows a very sane realization of the 
duties of society in conserving our natural resources. 
Nearly all mills owning large tracts of land have ex­
pert foresters who determine what timber shall be 
cut. The timber reservations are in cO,nstant danger 
from fire. At the time of writing, on one forest for 
eventual paper pulp consumption 300 men are em­
ployed in fighting fires and making timber-denuded 
zones to arrest the progress of the elements. 

Drought is also a foe ' to . the paper maker, as an 
abundance. of

' 
water is required to wash the pulp. 

One mill with fourteen large paper machines is run­
ning with only two machin�s at the present time. 
The continued droughts of September have I'esulted 
in a seri�us curtailment of production. This taken 
in connection with labor difficulties has resulted in 
an extraordinary condition which is that the visible 
supply of paper for the newspapers of the country is 
only suffiCient to last thirty days. Paper is being 
consumed for this purpose at the ' rate of 2,400 tons a 
day and the o.utlook is far from promising. 

The paper industry is very interesting in all its 
phases and we ' have attempted to draw the attention 
of the reader to some peculiar facts concerning the 
same. 

.. . . , . 
Engineering News describes a two-stage vacuum 

pump, capable of producing a vacuum within 0,02 inch 
of ' the barometric height, which is being used by 
makers of incandescent lamps, The pump is ot the 
reciprocating piston and cylinder type with two cylin­
ders of 12-1nch diameter and 12-inch stroke. The 
valves are operated mechanically from eccentrics on 
the main ,shaft. The machine may be driven by belt 
or gearing, or is built with steam cylinders attached. 
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THE MULTIPLE AIR PROPELLER . .  ITS .u:BOIUUTIC 
POSSIBILITIES FOR DIRIGIBLE AIRSHIPS, 

AEROPLANES, AND HELICOPTERS. 
An air propeller is merely a plane surface moving 

through the air in a spiral path. According to a well­
known law, the resistance offered by the air to such 
a surface increases as the square of the velocity. If 
a propeller of one square foot area, traveling at 
a speed of 20 

Scientific America.n 
witll ... 11 m.ultiple pt"olMllerl ef Haht eo.ltruetiQIiI., 
the pressure il praetleally the same over the entire 
blade area, and besides this there is a great saving in 
weight. 

In order to show how much increase of thrust is 
obtained per unit of horse-power by the multipie pro­
peller arrangement, the following concrete examples 
may be given : A t�o-bladed propeller having an 
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radii .of gyratioR, the same thrust will be obtained 
with an absorption of only 0:63 horse-po�er ( 0.105 X 
6 = 0.63) . If the metal IJropeller is made stronger 
and its speed is increased to 75 miles an hour, a 
thrust of 28 pounds is obtained with an absorption 
of 5.5 horse:power, while fourteen of the small pro­
pellers revolving at 20-mile speed will give the same 
thrust with a total absorption of 1.47 horse-power. 

These figures give 
t h e  p o w e r  ab- . 
sorbed by the pro­
peller blades in 
b o t  h instances. 
On a C e  0 u n t  af 
t h e i r s m a l l  
weight, the' addi· . 
tional horse-pow­
er required by 
the multiple pro: ' 

pellers for tlieir · 
extra bearings is 
so . small that it 
may be neglected ' 

in the compari- ' 

son. 

miles per hour, 
meets with two 
pOUllds resistance, 
when driven at 40 
mIles . per hour 
the r e s i s t a n c e  
w i l l  b e  e i g h t  
pounds. This law 
holds good for all 
practical speeds, 
although the re­
cent . experiments 
of M. Eiffel, the 
b u i 1 d e r of the 
Eiffel Tower, tend 
to show that at 
extremely h i g h 
speeds there is a 
slight variation. 
In the case of an 
air propeller, ' the 
r e s  i s t a n  c e or 
pressure of the 
air a g a i n s  t its 
blad�s constitutes 
the thrust of the 
p r o p e 1 1  e r, and 
this t h r u s t in­
creases with the 

The small propellers which wlh,ctlvely take·the place of the single 9-foot large 
propeller are mounted on �-Inch shafts, three 01\ a shaft, with eight ahafti 

on each side of the lramework of the .car. All eight shafts are driven 
tlyround leather belting and pulleys from th,e central countershaft. 

The framelVork of the car Is 7 feet high and 1\ feet square. It carrie.; at its front end a 
large two-bladed propeller having an ell'ective blade area of 2 square feet and driven 

by a belt at a speed of 60 miles an hour at the radius of gyration of the blades. 
The total weight of the propeller, Its shaft, and pulley is 180 pounds. The 

total wel"ht of the multiple propeller system taking its place IS only 
150 pounds: 

Mr. Kimball has 
n o t  approached 
the subject in the 
same way as Mr. 
Hammond, 

. 
b u t  

h a s  empirically 
w 0 r k e d  on the 
theory that better 
results can be ob­
t a i n e d  from a 
large number of 
small propellers, 
arranged in the 
same plane and 

T1l.e �egate area of the small propellen Is 19 square teet. 
That of the lingle big propelIer Is hqnare feet. 

Three-quarter View of the Hammond Multiple Air Propeller. Side VieW' of Hammond's Multiple Air Propeller. 
square of the ve-
locity. But in order to double the speed of the pro­
peller, eight times the horse-power is required, silice 
the horse-power needed to drive such a propeller ' in­
creases as the cube ' of the propeller's speed. The 
accompanying curve shows this. Up to a certain point, 
such as A, the thrust is fairly efficient, but beyond 
this point the gain in thrust obtained per unit of horse­
power is out of all proportion to the energr expended. 

In order to overcome this difficulty, two inventors' 
on opposite sides of the Atlantlc have ind,ependently 
conceived substantially the same idea of using, instead 
of a single large propeller, a number of small pro­
pellers of relatively low speed and eonsequently devel­
oping the maximum thrust per unit of · horse-power. 
One of these inventors, Mr. E. V. Hammond, of Lon­
don, England, has constructed such a muitlple pro­
peller and has conducted a series of valuable experi­
ments. The other inventor, Mr. Wilbur. R. Kimball, 
has constructed a helIcopter, the lIft�ng propeller of 
which is constructed on the multiple principle. Mr. 
Hammond's experiments seem to show that by in­
creasing the number of propellers, the thrust can be 
increased directly as the horse-power. Consequently, 
a large thrust can be obtained with mueh' �ess horse­
power than would be required were one or two large 
propellers used. 

A single propeller of very large area running at a 
very slow speed would give' the same results as the 
system of small multiple propellers ; but · such a pro­
peller would be so heavy and cumbersome as to be 
practically out of the question when ' a large horse­
power is to be used. Moreover, every part of the 
single propeller's effective area is revolving at a speed ' 
different from that of every other part, thus consid­
erably diminishing its efficiency. On the other hand, 

effective area of one square foot, and the blades of 
which are set at an angle of 45 deg., if run at a speed 
of 20 miles an hour at its radius of gyration will 
exert 2 pounds thrust with an absorption of 0.105 
horse-power. Because of its low speed and small 
thrust, this propeller can be made very light. It can, 
for instance, be constructed of gold beater's skin 
stretched on a light aluminium frame. A single large 
propeller; designed to exert the same thrust as a given 
numbe� of 'such small" lightly constructed · propellers, 

The Thrust of Ii Propeller 1)oes Nut Increase 
Commensurately with Increased 

Horse-Power. 

would neeessarily be . made of metal, because it .eould 
not otherwise withstand disruption by centrifugal 
force. 

Let us suppose th.at we desire to obtain a thrust of 
121,6 pounds: In order to obtain this, it would be 
necessary to run the large propeller at a <'U'eed of 50 
miles per hour at its radius of gyration. ' The horse­
power required to drive it at this speed lIill be 1.64. 
It: in place of, the large propeller, six smah propellers 
b,e used, running at 20 miles per hour �peed at their 

revolving at a fairly high speed. As can be seen from ' 
the accompanying photographs showing . .  his theory 
embodied -in a helicopter, his propellers are arranged ' 
in a ' light ' framework 26 feet wide ' and 17 . feet long 
from the front to the rear. There are twenty ' four­
bladed wooden propellers, 4 feet in diameter and hav­
ing ' a 2-foot pitch. This lew pitch makes it possible 
to drive them frictionally at over 1;000 R. P. M. by 
means of a small �.-inch wire rope in contact with 
half of a 19-inch grooved pulley on each propeller. 
The frame which carries the propellers is set at an 
angle of 20 deg. with the horizontal. This angle is 
sufficient to give fairly rapid forward motion to the 
helicopter as soon as it rises off the ground. Theo� 
reti<)ally, with an angle of 15 deg., a forward thrust 
equal to 25 per cent of the lifting power is obtainable, . 
while the reduction of lift over what would be possi­
ble with the propellers placed horizontally is only 3 
per cent. It is possible for the aviator to vary the 
inclination of the propellers with the horizontal by 
shifting his position slightly, or by moving the hori­
zontal rudder placed along the rear edge at the high­
est part o,f the machine. At first Mr. Kimball expects 
to have this rudder stationary, as shown in the pho­
tographs, and he believes that it will maintain the 
fore-and-aft equilibrium ' automatically to a considera­
ble degree. There are also a number of vertical rud­
ders at the rear for the purpose of steering. 

. The helicopter is driven by a new type of · four­
cylinder, two-cycle motor, wliich is said to develop 50 
brake-horse-power at 2,000 R. P. M. 

The total weight of the helicopter, without the 
a,viator, is about 500 pounds, so that, including the 
weight of a man ( 150 pounds) ,  it is required to lift 
only 13 pounds to the horse-power · in . order to ascend. 

The machine is carried on bicycle wheels. at Its forward end .and on �klds. at the. rear. end., · On a i:ontnil board 
in front of the aviator are a number of levers by means of which he cau cut ont liny or all cylinders. 

All the moving parts run In ball bearings.. .The frlctjon .ls  I!O BlIght that the p�sure of a finger on the 
starting crank of the engine turns all the propellers. 

THE KIIIBALL HELICOPTER IN WHICH THE WTING SCRBWB OON818T OJ' A NUMBER OF SIIALL PROPELLERS. 
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THE NAVAL STORES INDUSTRY. 
BY DAY ALLlIlI' WILLlIl: . 

The Naval Stores industry is one of the most recent 
in the United States. It is only during the last decade 
that turpentine and rosin have been produced in con­
siderable quantities. In 1890 Florida, one of the lead­
ing States in the industry, produced less than $'200,000 

A Turpentine Forest. 

of spirits and rosin. The latest statistics show the 
total value of liaval stores sent to market in the 
United States to be about $25,000,000, which will give 
all idea of the rapid expansion of the industry ,since 
its inception. At the present time about 30,000,000 
gallons of spirits of turpentine are being distiiled 
annually, and 3,500,000 barrels of rosin are sent to 
domestic and foreign markets. While the "'production 
of rosin has largely increased, the production !}f ' tur­
pentine spirits has been decreasing steadily sin�e the 
year 1900, when the total output was '38,500,OQO 'gal­
lons, showing an annual falling off of 22 per cent. 

Scientific American. 
It is needless to say that tha sit. IIf tllil iadustry 

is confined to a very small portion of the United States, 
a great majority of the stills bei.g located in Georgia 
and Florida adjacent to the forests of yellow 8Ild lob­
lolly pine which yield most of these products. While 
South Carolina contributed a large proportion of the 
product during the first few years of the industry, its 
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lIein� made much deeper thaJl actually necessary. In 
the effort to improve this process, the Bureau ot For· 
estry has introduced what is known as the "cup and 
gutter" system, by which more sap is saved and the 
tree less mutilated. Readers of the SCIENTIFIC AMERI­

CAN are familiar with the efl'orts which have been 
made in this direction. The Bureau is also making a 

Tnrpentjne and Rosin Ready for Railway Transportation. 

Scene at a Turpentine Distillery. 

quota has been rapidly decreaSing. The decline in 
South Carolina is principally due to the extensive ium­
bering operations which have stripped the State of 
the trees especially utilized in turpentine production. 

The processes for securing turpentine have been so 
crude and wasteful that they also form one reason for 
the large decrease in the quantity of spirits distilled. 
The method employed in obtaining the turpentine is 
to make incisions in the trunk of the tree, gathering 
the sap in the same manner as the sap ,of the maple 
is secured: The incisions are frequently so long and 
deep that the vitality of the tree is greatly affected, 

A' TurpentJne ConftagratiOD 1ft the Shippinl Yard. 

THE NAVAL STORES mDUSTRY. 

series of elaborate experiments in Florida with the 
view of ascertaining the effects of various kinds of 
incisions. These experiments, which were begun in 
1905, are being made upon different forests, and 
already much valuable information has been obtained 
as to the kinds of incisions which are least injurious 
and at the same time will permit the maximum quan­
tity {)f sap to be secured. A certain number of trees 
under inspection have been cut on one side of the 
trunk, another series on another side, while incisions 
have also been made of varying length and depth. As 
a result of the.se tests, it has been demonstrated that 



usually the incisions are mugh longer and deeper than 
necessary to obtain the desired fiow. Owners of tur­
pentine forests, especially in Florida, have been closely 
observing the work referred to and already many of 
them have adopted the government process, while the 
cup and gutter system is being substituted on a large 
scale for the former methods. 

The many beneficial properties of the sap of the 
yellow and other species of pine have greatly extended 
its use in recent years. At the present time about 
seventeen million gallons are utilized in vanlIshes and 

,other compounds for covering material. Only in recent 
years has it been utilized extensively for soap, but 
now a number of· the principal varieties of toilet soap 
are composed largely of some form of turpentille, while 
it may be called one of the necessary ingredients of 
some of ' the most popular patent medicines. 

The advance in the price- of pine lumber caused by 
the great demand for this material for building and 
other purposes has checked the turpentine industry 
to a certain extent. Up to ten years ago the compara­
tively low price obtained for the lumber induced the 
turpentine farmers to operate very extensively. _ Since 
the extraction of the sap from the tree not only hinders 
its growth, but injures it in other ways, much of the 
turpentine secured at present comes from the poorer 
grades of pine, such as the loblolly, and care is taken 
to save the larger trees of yellow pine from being 
tapped. 

It is interesting to note that ill this connection a 
process has apparently been discovered by which a 
large quantity of the waste material or pine sawmills 
can be utilized for the production of turpentine. ' If 
the experiments now under progress are. successful, the 
industry may be revolutionized and the direct extrac­
tion of sap from trees abandoned. A lumbering com­
pany in Florida claims to have secured spirits of tur­
pentine from sawdust and other waste at a maximum 
cost of thirty cents per 
gallon. The process of 
securing the liquid is as 
follows : First, the small 
pieces of pine are run 
through what the lum­
bermen call a "hog," 
which grinds the ma­
terial so that it becomes 
practically s a  w d  u s t. 
With the dust from the 
other machinery, this 
material is carried by 
means of an endless con­
veyer through the upper 
part of a still and drop­
ped automatically into 
the series of retorts. As 
fast as each retort is 
filled, steam is applied 
in such quantities that 
the turpentine in the 
form of crude spirits is 
secured after an hour's 
treatment. The liquid 
then passes into a tank 
with condensed steam, the oil rising to the top. Con· 
veyed to a second still, it then passes through a cool· 
ing worm to prevent it from evaporating, and is 
finally purified in vats especially designed for the 
purpose. 

It is claimed that the quality of the turpentine is 
such that it can be utilized for practicaily all purpos�s 
for which the spirits obtained in the ordinary way are 
employed. Apparently the experiment is successful, 
for at this plant about 4,000 gallons are now produced 
monthly. Calculations which . have been made of the 
quantity of material required for a gallon of turpentine 
show that the waste of 500 feet board measure of 
lumber is sufficient for this quantity. The manufac­
turers estimate that a cord of low grade pine sawmill 
dust will yield from five .to ten gallons. Trials that 
have been made with fat light wood show that a cord 
of this material produced from fifteen to twenty gal­
lons, while yellow pine stumps yield from twenty to 
thirty gallons to the cord. These figures are of more 
than passing interest, since they show ' very clearly 
that a large amount of stumpage which has been left 
in the pine forests as practically valueless can be uti­
lized by the process we have described. While the 
present cost of manufacture is thirty . cents a g!fllon, 
in all probability this expense can be 'considerably re­
duced by the introduction of more improved appar­
atus. 

By far the most significant feature, however, is the 
fact that such an enormous quantity of waste ma­
terial instead of being thrown away may become ,an 
exceedingly valuable asset and that every sawmill in 
the yellow pine district of the southern Stat�s of this 
country can have its auxiliary plant · if : it so.··choo�es 
for manufacturing turpentine, just as so many cotton 
gins now have cotton seed oil and fertilizer mills in 
connection with them for treating what was also a 
few years ago considered a waste product. 

Scientific American. 
Mo:re About the

. 
t1l5,OOO Mathemattcal Prize. 

Some months ago we published a brief article in 
which we called attention to the prize of 100,000 marks 
( $25,000) offered by the late Dr: Paul Wolfskehl of 
Darmstadt for a solution of the Fermat theorem. The 
prize is to be awarded by the Koenigliche Gesellschaft 
der Wissenschaften, of Goettingen, Germany. Since 
many readers of the SCIENTIFIC AMERICAN have ex­
pressed ' a desire' to compete for the prize, we publish 
the ' following additional alld more exhaustive informa­
tio .. : Dr. Wolfskehl stated in his will that Fermat 
(see "(Euvres de Fermat," Paris, 1891, t. I,  p. 291-, 
observ. II )  had formulated the law that the equation 
a;.l + 1I.l = z.l cannot be solved for whole numbers for all 
exponents .:t which are odd prime numbers. This theo­
rem of Fermat's is to be proved either in the general 
way intended by Fermat or as an extension of Kum­
mer's studies ( Crelles Journal, 40, p. 130ff; Abh. der 
Akad. d. Wis. zu Berlin, 1857) for all possible expo­
nents .:t. Additional references are the following : 
Hilbert's "Theorie der algebraischen Zahlkoerper, 
Jahresbericht der deutsche .. Mathematiker-Vereinigung 
IV ( 1894-95 ) ,  § 172-173, and Encyklopredie der mathe­
matischen Wissenschaften, Bd. I, teil 2, "Arithmetik 
und Algebra", ( 1900-1904 ) , I C 4b, p. 713. 

The prize is to be awarded solely by the Koenigliche 
Gesellschaft der Wissenschaften of Goettingen. Manu­
scripts will not be accepted. The solutions must be 
printed either as monographs in periodicals or in 
pamphlet or book form, so that they can be purchased 
by any competitor. The Koenigliche Gesellschaft must 
be provided by the author with at least five such print­
ed solutions. No solution will be considered which is 
printed in a language unfamiliar to the judges. Trans­
lations will be accepted for consideration. The rules 
do not state that the solutions must necessarily be 
written in German. and since most scientists are 
familiar with English we presume that printed Eng-

Turpentine on the Wharf Ready tor Shipment. 
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lish dissertations will be considered. Should the suc-. . ' . 
cessful solution be the work of several collaborators 
or insIlired by the work of several mathematicians, 
the Gesellschaft will divide the prize as it may deem 
advisable. 

The prize will be awarded not sooner than two years 
after the 'publication of the successful solution 

'
by 'the 

Gesellschaft. This period of . two years is stipulated 
in order that the mathematicians of the worl<l may 
have an 'opportunity of . verifying the correctn�s of 
th� solution which has won the prize. 

If the prize is not .awarded by September 13, 2007, no 
fur,ther claim will be considered. 

Since the solutions must be submitted in pamphlet 
or Periodical form, the Editor ,of the SCIENTIFIC AMERI­
CAN SUPPLEMENT . has decided to open his columns to 
those contestants whose solutions have not already­
been printed and who may wish to submit copies of 
the SUPPLE.MENT containing their solutions to the 
Gesellschaft. His space is so limited, however, that 
he cannot promise to publish all ' solutions sent to him. 

• • • • • 

Sugar a8 a Dl8lnfectant. 

In many parts of Elurope it is customary among the 
people to �urn sugar in sick. rooms, a. practice . which 
is considered by physicians as an innocent superllti­
tion, _ neither . beneficial nor harmful. Prof. Trilbert, 
of· the Pasteur Inst�tute at Paris, ha;, however, demon­
strated recently that burning sugar develops formic 
acetylene"hydrogen, one of the most .powerf1l1 anti­
S�Ptic gases knowll' . Five grammes of. sugar . ( 'i7�i6 
grains ) . .  were b,urned , under a gla!;!s bell holding 10 
qu�r:ts; . .  Afte� · the y�po�. ,h:ad �ooled bacilli .of typhus, 
tuberculosiS, cholera, smallpox, etc. , were pla�ed in the 
bell in open glass tubes and within half an hour all 
the microbes were dead. If sugar is burnt in a dosed 
vessel containing puttified meat or the contents of 
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rotte .. eggs, the offensive odor dlsap�ars at once. The 
popular , faith in the diSinfecting qualities of burnt 
sugar appears, therefore, as well founded. 

• t e l " 
Coal J!llnIDg In China. 

Interesting illformation about Chinese coal mines is 
contained in a report· by the commercial attacM of the 
British embassy at Peking. 

Little is known concerning the operation of the 
Manchurian mines granted by Japan to the South 
Manchurian railway company. The fact that no coal 
from these mines reaches Newchang indicates that 
their entire product is taken by the railway and local 
consumers. This coal is of excellent quality. A great 
deal of coal is mined by the Chinese in the province 
of Shansl. Coke made at one of these mines is used 
in the mint at Tientsin. 

The three mines of the Chinese Engineering and 
M�'ing Compall/Y, northeast of Tientsin, produced 
nearly one million tons in 1906. These mines supply 
the Northern Railway and steamers and local con­
sumers throughout northern China and part of Man­
churia. 

In 1905 a mine in Honan, in which a vein thirteen 
feet thick had been opened, was fiooded . so badly that 
it was necessary to send to England for additional 
pumping machinery. The coal ' of this vein proved ' too 
friable for use, but a vein of good quality ten feet tIiick 
was found at a lower level. In 1906, the Shantung 
Mining Company extracted 163,000 tons of coal from 
its Fang·tzu collieries. This company operates a 
briquette factory and one of the few coal washers iii 
the Far East, with a capacity of 150 tons per h.our . .  

In Kiangsi are hundreds of coal mines operated by 
the most primitive methods. > Near the Hunan fron­
tier, however, are mines operated under the direction 
of German mining engineers and connected with the 
Siang River by a railway 200 miles long . . These mines 

were opened in 1908 for 
the purpose of supplying 
the forges and steel 
works of Hangang, which 
had been greatly d� 
vel oped under German 
management. Their out­
put, which can be in­
creased to 3,000 tons per 
day, is now 1,000 tons, 
most of which is con­
verted into coke. The 
main shaft is 13 feet in 
diameter and 375 feet 
deep. Two veins are be­
ing worked, at depths of 
160 and 320 feet. The 
main gallery is 3,000 
feet long and the haUl­
ing is done by electric 
locomotives. It is esti­
mated that this district 
of ' Ping-siang contains 
300 million tons, - of 
which the greater part 
can be extracted through 

galleries and the remainder can be reached !bY a 
Elhaft 650 feet deep. Attached to these mines are 
174 :coke ovens, a ,briquette factory, a fire�brick factory, 
a foundry, coal . . waShers, etc. 

. 
From the ' railway ter­

mimi.s . at ChuchoiV the coal and coke are conveyed to 
Hangang in tOWboats and junks . .  The Ping-siang Coal 
Mining Company has achieved a brilliant success in 
the f!lce of enormous difficulties, and it deserves great 
credJt for the introductIon of European methods into 
a primitive land. 

The ,following table of the annual production of coal 
in China is condensed from a table compiled in 1906 
by Prof;' Drake, of the Imperial Ulliversity of Tien-tsin. 

Province. 
Chili . . . .  " 
Shansi . . .  
Shantung . .  
Honan , . . . . 
&ther Prov. 

Total • . . .  

Annual Prod. in tons. 
Mines Mines 

owned by owned by 
Europeans. Chinese. Total;, ; . l. 

1,200,000 1,000,000 2,200,001> 
3,�00,000 3,OOO,QOO 

300,000 500,000 800,000 
100,000 . 700,000 800,000 
230,000 1,860,000 2,0�.0,OOO 

1,830,000 7,060,000 8,890,000 

. � . ,  . 
Lower �o8t�l . Hatc8 to . .  En::;land. 

October fi�st witn�s8ed' a he�vy increase in mail for 
Great �ri�aln a

'
nd I;eland; the rate changing from 

5 cents to 2 cents an ounce at midnight. It ' is too 
early as yet to tell what the volume of incruse will 
be, as there are always 'large accumulations :of·: mail 
matter held back when there is any change in a postal 
rate. A big annual saving will be effected in thou­
sands of concerns who do a large foreign busluess. It 
is hoped that other countries will fall in line, and 
make similar arrangements. 
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The Editor of Handy Man's Workshop will be glad to receive any 
hints for this department and pay for them if available. 

THE EVOLUTION OF THE DOVETAILED BOX. 
BY CHARLES CHRISTADORO. 

The accompanying engraving illustrates a self-locking 
double dovetail which cannot be pulled off in either 

THE SELF-LOCKING DOVETAIL JOINT. 

direction. On one of ' the pieces the tenons, are cham­
fered at the inside while the grooves on the other 
piece are formed with a correspondingly chamfered 
inner wall. The corners are joined not by forcing one 
side piece at right angles to the other, but by plac­
ing the side pieces within the ends of the end pieces 
and then bringing the corner joints into place by 
moving the side pieces diagonally outward. A box 
thus constructed cannot pull apart without first crush­
ing in the sides, as this is the only direction in which 
the tenons of the side pieces may be moved out of 
engagement with those of the end pieces . 

• • •  I • 

CUTTING WOOD WITH PAPER. 
A tallow candle bullet can be fired through a board. 

A straw driven by a cyclone 'will penetrate a tree. A 
stream of water, under high pressure, will tear the 
skin off a man's hand. A copper disk rotating slowly 
can be cut by a steel cutting tool ; but . if rotated at 
high speed it will turn about and cut the tool. These 
facts suggested the following experiment on the cut­
ting ability of paper. Everyone knows that the hand 
can be badly cut with paper ; but the experiment was 
undertaken to discover whether hard substances, such 
as wood, could be cut with paper. 

A page of the SCIENTIFIC AMERICAN was trimmed to 
the form of a disk, 10 or 11 inches in diameter, and a 
wooden spool was glued to the paper at its center. 
An electric fan was dismantled of its fan and guard 
and the spool was bored out to fit snugly on the arma­
ture shaft. A wood screw with its point blunted was 
threaded through the spool and against the shaft to 
fix the disk securely thereon. Then the current was 
turned on and a pencil was held lightly against the 
edge of the spinning paper. Although the paper bit 
into the wood the centrifugal force was not sufficient 
to hold the paper rigid, and instead of making a clean 
cut it scratched the wood as if by a file. The fan 
was making about 2.,000 revolutions '" er minute, but 
the speed should have been doubled for so thin a paper. 

, Better results were obtained by pasting the paper on 
a dIsk of cardboard of smaller diameter, so that the 
edge of the paper projected half an inch over the peri · 
phery of the cardboard. With this a clean cut was 
made into the wood of the pencil. 

But the best 
cutter was made 
out of a sheet 
o f t h r e e-p I y 
Bristol b o a  r d, 
the kind on 
which drawings 
for the Patent 
Office are com­
monly prepared. 
With this stiff 
paper the pencil 
was cut into 
very q u i c k l y, 
and the cut was 
exceedingly fine 
and clean. When 
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ed as a lubricant. Neither the paper nor the Bristol 
board showed any material wear with use. The 
photograph shows the Bristol-board cutter mll.Mng a 
cut, while in the foreground is a pencil which has 
been cut in two by the paper. 

A UNIVERSAL JOINT OF SI1tPLE DESIGN. 
Most universal j oints on the market have . at least a 

dozen different parts. One which has a big sale at 
present has no fewer than seveFlteen distinct parts, 
not including the shafts or feather keys for adjust­
ment. 

The universal joint illustrated in Fig. I, which was 
designed on account of the high price asked by some 
of the standard makers, and which has given every 
satisfaction for the rough purpose for which it was 
intended, has but two jaws, two pins, and one washer 

hg. 1 .  
A TWO-PIN UNIVERSAL JOINT. 

or distance piece, shown in plan all.d elevation OFl the 
right. 

It will be noticed, however, that this deSign is im­
perfect, in that the two pins, which cross each other 
at right angles, are not in the same plane. To improve 
upon this, and also to reduce still more the number of 
parts, the writer designed a jOint as shown in Fig. 2. 
A model was made and so far it seemed successful. 

The model was shown to a well-known engineer, who, 
while commending the idea of reducing the :number 

FIg. I I . 
UNIVERSAL JOINT WITH ROUND PIN AND SLOT. 

of parts, pointed out the bad features of the design, ill. 
having a round pill. wearing on a fiat surface. 

The writer tried to rectify this by having a . square 
slotted hole instead of a round one, and a square shaft 
or pin with a round ' hole through, for the main pin. 
This he found would require so much fitting that the 
cost would bring it up to the standard price. 

In Fig. 3 a deSign is shown which has not been put 
to a practical test, but is open to criticism. The slotted 
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round hole shown in design, Fig. 2, has beeD changed 
to a slotted square hole. 

One end of the pill. in diameter is the same as the 
diagonal of the squar.e body. The other end of the pill 
is the same in diameter as the side of the square. 

There is no reason, however, why the square body 
of the pin could not be contill.ued to the end, and fitted 
into a collar or bushing, the inside hole of which being 

Mg. I I I  
THE SQUARE PIN UNIVERSAL JOINT. 

a square tight fit, and the outside a loose round fit, 
to enable it to revolve; as the other elld of the pin. 

HOW TO OBTAIN FRESH WATER FROM SEA WATER. 
A common method of getting salt from sea water is 

to pllwe the liquid in shallow vats, and expose it to 
the sun untH the water is evaporated. Someone has 
suggested that the same process of separation be used 
to get fresh water out of the sea water. Cover the vat 
with a pane of glass which is tilted slightly. The 
radiant heat of the sun passing through the glass will 

. evaporate the water, and the vapor condensing on the 
. under side of the glass will run down the inclined sur­
face and drip into a trough. A receptacle at one side 
will catch the fresh water that flows from the trough. 

A SIMPLE APPARATUS FOR DISTILLING FRESH WATER 
FROM SEA WATER. 

The condensation may be expedited by pouring water 
over the glass. The glass will thus be chilled without 
interfering with the passage of the sun's rays into 
the vat. 

• .  e ,  • 
Waterproof Matches. 

BY JAMES BAILEY. 
Perhaps some of your readers would be interested 

to know that I have found a simple, inexpensive way 
to waterproof matches. Into some melted paraffine 
(care being taken that it was as cool as possible) I 
dipped a few ordinary parlor matches. After with­
drawing them and allowing them to cool it was found 
that they scratched almolilt as easily as before being 
coated with the wax. Several were held under water 
for six or seven · hours . and all of them lighted as 
easily as before immersion. When the match is 

scratched t h e  
paraffine is first 
rubbed off and 
t h e  m a t c h  
lights in t h e  
usual way. 

, the lead of the 
p e n c i l  w a s  
r e a  c h e d ,  the 
progress of the 
cutter was much 
slower because 
the graphite act- CUTTING A PENCIL WITH A DISK OF BRISTOL BOARD. THE SCIENTIFIC ' AMERICAN AS A CUTTING TOOL. 

Matches treat­
e d  a s  a b o v e  
would be very 
useful on camp­
ing or canoeing 
trips, as they 
do not absorb 
moisture. Since 
more rubbing is 
required to light 
them than the 
ordinary match, 
it w 0 u I d be 
practically im­
possible to set 
them on fire by 
a c c i d e  n t ally 
dropping. 
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RECENTLY PATENTED INVENTIONS. I m:m�;gi:. i�B::a!1ijij���i�\\r;;��n��� The Inventions desoribed in this De- JilL! j UJ n �In Wi lillJ I� � partment 'Were Patented through the 
fl:l j 

-,,--- I I  � 
NEW BOOKS, ETC. 

THE Am AND VENTILATION OF SUBWAYS. 
By George A. Soper, Ph.D. New 
York : John Wiley & Sons, 1908. 
12mo. ; pp. 244. Price, $2.50. 

cal compounds, the atmosphere, acids, brllss, 
salts, aqueous solutions, oxidation, and reduc­
tion and chemical action, the advance and col­
lapse of theories of chemistry are treated in a 
scientific, historic and biographical manner. The 
work Is intended to accustom a student to the 
methods of chemical thinking, and in the 
process he is given the aid of the necessary 
figures and experiments. 

Scientific AlDeric .. n Patent Agency. "�aont edS�Ue\�rle�.J' 
01' Interest to Farmers. 

\ I V, U' -
WEED BURNER.-A. ITEN, Mountainview, 

Hawaii '['y. The apparatus is adapted to be 
used between rows of growing crops to de­
stroy weeds by burning without Injuring the 
crops. A number of liquid fuel burners are 
used whose flames are directed downwardly to 
burn the weeds together with any insects there­
on, and to destroy any obnoxious animal or 
vegetable life amon$ the crops. 

This volume is- the outcome of studies car­
ried on for two and one-half years for the 
Board of Rapid Transit Railroad Commission­
ers for the city of New York and, after that 
Board went out of existence, for the Inter-

01' General Interest. 

MOUNTING- FOR PRECIOUS STONES.-W. 
R. ELLIOTT, New York, N. Y. The Invention 
consists in so constructing a finger ring or 
scarf pin that it will be in two hinged sections 
which are locked together by the act of apply­
ing the stone in the mount, thus enabling the 
ring to be fitted to the finger at a point below 
the knuckle over which it could not otherwise 
be passed. 

MANUFACTURE OF SULPHURIC ACID 
AND SODIUM SULPHA'l'E.-U. F. BENKER, 

129 Rue Martre, Clichy, Seine, France. This 
is a process of making free sulphuric acid and 
neutral sulphate of soda by the decomposition 
of bisulphate of soda, consisting In heating a 
mixture of bisulphate of soda and of silica in 
substantially equal proportions, thus prevent­
ing the fusion of the bisulphate. 

GLASS HOLDER.-d. W. BRICKER, Wilmer­
ding, Pa. This holder i s  adapted particularly 
for use in dispensing soda water. Its prin­
cipal advantage lies in the fact that it has 
substantially n o  corners or crevices for the 
collection of dirt so that It may easily be clean� 
ed and kept in a sanitary condition. 

BUILT-UP PO ST.-C. F. STEIBER, New York, 
N .  Y .  The object of the invention is to pro­
duce a post which is built up of a number of 
pieces set together, and it relates especially 
t o  the construction of the base, the capital, 
and the collar which connects the upper part 
of the post with the lower section. '.rhe form 
of these parts is such as to facilitate their 
being stamped from sheet metal. 

FRAME.-L. SBORIGI, New York, N. Y. The 
frame Is made up of sheet metal members 
which are bent upon themselves to form side 
walls and bent further upon themselves to 
form Inner walls parallel with the side walls 
and separated therefrom by slots. The side 
members are connected at the corners by angle 
members which are fitted in the said ' slots of 
the adjacent side members. 

Hard_are. 

WRENCH.-A. L. SHAW, Corinne, Utah. 
The Invention provides a simple wrench by 
means of which vehicle wheels may be re­
moved easily and expeditiously and which will 
prevent marring or other injury of the wheel. 
The device is provided with two pairs of jaws 
of which one pair may be clamped upon the 
axle nut, and the other pair on the vehicle 
wheel hub. 

DOOR FASTENER.-F. E. R ICHARDSON, 

Manchester, I owa. The fastener is  arranged 
to act automatically when the door Is closed, 
to hold the same resiliently in closed posi­
tion. A further object of the invention Is to 
provide a fastener consisting of a catch and 
a retainer for the catch, the latter resiliently 
engaging the retainer and being adjustable so 
that Its resistance to disengagement from the 
retainer can be regulated. 

-
Pertaining to Recreation. 

CAR FOR OBSERVATION WHEELS.-A. F. 
BIAVATI, Freeport, N. Y. The cars are self­
balancing so that they will remain in an up­
right p osition as the observation wheel re­
volves. This Is accomplished by making the 
cars In the form of drums with heavy weights 
at the lower ends and mounting them on 
rollers in annular tracks in the wheel. 

Pertaining to Vehicles. 

VEHICLE WHEEL.-I. C. SCUDDER, New 
York, N. Y. This ' construction Is arranged to 
permit a tire to be attached to or detached 
from a wheel while inflated. A detachable 
rim is provided which carries the Infiated tire 
and this rim may be quickly and easily at­
tached without requiring the use of special 
tools. 

Designs. 

DESIGN FOR A FRONT MEMBER FOR 
RACKS OR DRAWERS.-D'A. B. PLUNKETT, 

New York, N. Y .  The design Is In the form 
of a panel, provided with a handle at the 
center and a series of bosses are formed on the 
panel with projecting cubes marked with stars. 

DESIGN FOR A SUPPORTING BRACKET. 
-d. KISER, Katalla, Dist. of Alaska. The 
bracket has the general form of an Inverted A 
and a figure stan'ding on the cross bar of the 
A holds a slanting bar which extends upward 
and supports the outer end of the upper cross 
bar of the bracket. 

NOTE.-Coples of any of these patents will 
be furnished by Munn & Co. for ten cente each. 
Please state the name or the patentee, title or 
the invention and date or this paper. 

Full hints to correspondents were printed at 
tile head of this column in the issue of August 
Mh, or will be sent by mail on request. 

" 

borough Rapid Transit Company, to whom the 
INDEX ( 10883) E. E. B. writes : Under your first New York subway Is leased. The work OP INVENTIONS 

heading, p. 139, I ,-read that the " Lusitania" 
beats all records. Do I understand that she 
has won her record back from the "Indomi­
table," which y ou spoke of in your paper a 
few weeks ago ? A. The "Lusltanla" holds 
the Atlantic record for any type of ship with 
an average speed of 25.05 knots. 

( 10884) A. P. McK. says : In your issue 

was begun In the summer of 1905 and con­
cluded in 1 907. The original data covering 
about 2,000 pages have never been published, 
althciugh reports summarizing mallY of the 
facts have appeared in' the olliciai t'ransactlons 
of the Rapid Transit Commissioners. It has 
seemed desirable to preface the description of 
the investigation by a few facts concerning 
the scientific groundwork upon which the so­

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 29, 1 908, 
of September 12th you call the attention of lutlon of problems of vent!!ation should be A N D E A C H B E  A R I iii 0 T H A T  D A T E  
the public to the fact that there Is a growing based, and to this end the composition of good [See note at end of list about copies of these patents.] demand for a noiseless ra!! joint. Will you and bad air, some mechanical principles of the 
kindly answer in yonr Notes and Queries col- atmosphere and other matters have been In- Adding machine, H. L. Fisher . . . . . . . . . . . .  899,965 umn if it Is a fact that when trains are trav- eluded. The object throughout has been to Adding machine, W. S. Horry . . . . . . . . . . . .  899,983 
eling, say all in east or west direction, that make available in convenient form an account !ai�:�:g:� ��t!e. 

J M�rr��ll� . iiel"�ig : : : : : :  �::��� the ralls have a tendency to creep In oppo- of the essential features of the investigation, Air and gas 'compre.sor. F. Elder . . . . . . . .  899.720 
site direction to which the train Is moving, in the hope that the Information may be of Air brake, ,A. A, St. Clair . . . . . . . . . . . . . . . . 899.844 

or do they creep In the same direction that service to persons not necessarily trained In !::;:!,P�e:-t :"'VI���v'6�t'fd�lh�I;'; : : : : : : : : : : :  �gg:��i 
the train Is moving, or do they creep at all, sanitary SCience, but interested in knowing Angle finder, W. Clark . . . . .  , . . . . . . . . . . . . . , 899. 692 

for any other reason than contraction or ex- what good and bad air consists In and how to !��,::;l h�I�E�, �. ��
g
������� : : : : : : : : : : : :  ��:�!� pansion ? '  A. Ralls tend to , creep in the dlrec- deal with it In sul!ways and other inclosed Auscultaphone, L. A. Townsend . . . .  ' . . . . . .  , 899,815 

tion of the trallic. The amount of movemen t spaces. !������ll�' ;lieef.· rfri!��." j� : : : : : : : : : : : :  ���:��� depends upon certain local conditions which A I b If III G C B . I 899 941 
are not as yet well understood. CYCLOPEDIA OF CIVIL ENGINEERING. Editor- A�I: 20x,: :'::ot;:'r �g;'d ·vehlcl:s�JaT. n& . 'A: ' 

in-Chief 'Prof. F. E. Turneaure, C.E., Nlclausse ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899.891 
( 10885) F. H. says : Please advise me f Axles machine for turning cranked H 

If the word cheeses Is correct ., also state In 
Dr. Eng., Dean of the College 0 En- "'\ Jacob. . . , . . . . . . . . . . . . . . , . . . .  '" . . : 899. 536 
gineering, University of Wisconsin. Bag and blank therefor, P. A. Frye . . . . . .  , 899,723 
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ogJrsIiog��� : :  ���:+: School 0 orrespon ence, . VO. ; Bag tier shears, J. Rogers . . . . . . . , . . .  , . . .  , 899.765 

is  cheeses. The Century Dictionary has this ; pp. 3200, 3,000 illustrations. Price, �:n�� ��:��: f: �: ���g;:ith : : : : : : : : : : : : ���:� "Soft cheeses, such as cream cheese, bath, $24. Baling pres., T. Guidry . . . . . . " . . . . . .  , . " . 899,666 and Yorkshire cheese, do not keep long." If This Is a general reference work, and the Band, band fa.tener, and seal combined . J, 
we should buy five we should not say five first of Its kind covering the entire field of Ban�: p�c':{e� �dl�: ' w:: 'E: . Po'rte� : : : : : : : : : : cheese but five cheeses. This' usage satisfies us. B t J N I 

899.997 
899.678 
899.836 

( 10886)  A. H. W. says '. It l'S stated that 
modern engineering practice. It is particularly B�����.

er
See · Prl���; b�tt��y: " " " ' ' ' ' ' '  

suited for the civil, structural, railroad, sanl- .  Bearing for vertical shafts. ball. A. Riebe, 899, 563 
the first suspension bridge ever in existence tary, Irrigation, hydraulic, and hydro-electric Bed -J'0tt0l" and frame, wire, Rabedew and 

899.681 was in the city of Budapest, and that the engineer. The different departments have been Bed, �!�:ss, 'i;g�';';'" '&; 'Hi�t��: : : : : : : : : : : : : 899. 868 
Brooklyn bridge was ' modeled after same. That prepared by a staff of practical experts of the Beer, brewing. Nathan & Bolze . " . . . . . . . . .  899,756 

Budapest had the first subway, and the same highest professional stlinding In their particular Bells�ss . Pl��':!: . ��� . .  �i
.S.
t
�����i.�� , .����,e,r: 899,496 

was used as a model for the New York Sub- lines of work. For this reason, the matter is Bellows pedal, folding, C. S. Wright .  . . .  , .  899,935 

way. That Budapest has a telegraphic news- up-to-date and representative of the best engl· ��:� ���d��lva't�n��o�: .�.�s.t��� : : : : : : : : : :  ���:�n 
paper, viz., that telegraphic messages are at nee ring methods, and should be of' great value 

�l'!�e tlf�stienn�';;g,L'W� .t-S��'i��:: : : : : : : : : : : :  899 .741 

once connected by the instrument with the to the practical engineer, although primarll, :�':��1 
one bringing the massage, printed in news- intended for the use of students. The w ork is �:�g: !�����n:f,'ac�rie.

R��t�: ·Ed�9.rd� : : : : : :  899 ,517 

paper form. A. It would be dillicult to deter- prepared in the characteristic style of the �10'llnfl/
ng�e'

D
G'

M
B. Petsche . . . . . . . . . . . . ���:��� mine which was the first suspension bridge ; American School of Correspondence, the sub- B�:t' rele':.'sing appJia���: '0: ' L.":Be�i�� : : : : 899,942 

for it is a fact that from time immemorial, in jects being taken up in very simple and clear BOile\ blfJ1-0frJ device, domestic, J. Manne-
899,830 some parts of Asia, suspension bridges have language, so that they can be thoroughly under- BOo:,c �ose:leaI: i '  '0: ' Hedg;'� : : : : : : : : : : : :  899.594 

been formed of rope fiber. Those bridges are stood by the student who Is studying at home Bottle capping macbine, W. Cooper . . . . . . .  899,861 

across comparatively short streams and are and hence is unable to clear up dillicult points ��m: ����pe�: �: �����::9.rd : : : : : : : : : : : : :  ���:��� 
very crude, it Is true, but they contain the by directly questioning his instructor. For this Bottle washing machine, cased, T. L. 
principle. 'l'he Brooklyn bridge Is by no reason abstruse formulre are avoided, and the Box valer��s " r: " p '  ·E· · · · · · · · · · · · · · · · · · · ·  ���;�� 
means the first metal suspension bridge. text is very fUlly illustrated with diagrams and Box ���hl���. auto�atfgw:I;;� ' f;';'d;'� ' '';rid 
Early -in the nineteenth century a chain sus- half-tone engravings. Among the staff who B :pr�a�er for

A E.i R§:hocr ,, · · · · · · · · , · · · ·  ���:::i� 
pension bridge was constructed across the have assisted Prof. Turneaure In the prepara- B�Tc:, �1:;X.�' or 'tIle' cutter' �� ' shape�; ' w: 
Menai Straits in England, which had a span tlon of this work are such men as Prof. A. E. H. Hill . . . . . . . . . . . . . . .  , . . . .  , . . . . . . . . .  899.980 

of 580 feet ; and the , bridge over the river Phillips of the Armour Institute of Technology, ����% m;ki'lg <g'�o�kYk�onli Powers , . . .  , . , .  ���:g�� 
Avon , at Clifton ,  England, also a chain bridge author of "Plane Surveying and Irrigation En- Buckle: s�ap-fastenlng slide: '  or: ' 'Ii: ' ii;'d�: 
which originally spanned the Thames, are gineering," and joint author of "Highway Con- Jr. . . . . . . . . . . . . . . , . .  , . . . . .  , ' ,  . . . . . .  , "  899 . 670 

i h f Buggy top attachment. E, Ganoe , . . . . . . .  899, 789 
probably as old. Budapest had the first sub- struction" ; Walter Lor ng Webb, alit or 0 Building block or brick, W. H. Daniels . . . .  899,958 
way, and many of its good points are embod- "Masonry and Reinforced Concrete," "Railroad Bnil�i��ticbl'i:i!�erf�d Artl!cla� s\�ne from 

899 799 ied In our present New York Subway, par- Engineering," and "Plotting and Topography" ; Butter. cbeese, and' tbe like. �uacbi�e ' fo� , 
ticularly the kiosks at the top of the stations. H. P. Gillette, joint author of "Cost-Analysis cutting, F. G. Hodell . . . . . . . . . . . . . . . . .  899,533 

For a long time Budapest has had a tele- Engineering ; " E.  A. Tucker, author of "Steel ��n��: t: !.alkr�ite�'stei� : : : : : : : : : : : : : : : :  ��g:��� 
graplilc newspaper and also telephonic con- Construction" ; Prof. F. O. Dufour of the Unl- Button upholsterer's H L E Krueger 899 601 

certs. The inhabitants of Budapest are very versity of Illinois, author of "Bridge Engineer- Cabinet, cheese. C, 'C. Brown , :  . . . . . . . . . : : 899:945 

I Cabinet, Ironing. B. A, Stocking . . . . . . . . . .  899.633 
advanced. ing and Roof Trusses" ; Prof. A. Black of Cable clamp, H. B. Newhall . . . . . . . . . . . . .  899. 757 

( 10887) B. F. M. asks for information Columbia University, author of . "Water-Power Cable drum. A. A. Pifer . . . . . . . . . . . . . . . • . 899. 613 

Development" ; Prof. C. E. MorrIson of Colum- Cable power. C. J. Eastman , . . . . . . . . . . . . . 900.0GO 

concerning sunstroke. A. Sunstroke Is caused Cables, relief grip for, J. H, Colby . . . • . . .  899. 786 
bia University, author of "River and Harbor Calendar, E. K. Plough . . . . . .  , . . . . . . . . . . .  899. 61 4 

by excessive heat, and especially If the weather Improvement" ; Prof. A. Marston of Iowa State Can opener, d. H. Lynch . . . . . . . . . . . . . . . . . . 900,030 
is muggy. It Is more , apt to occur on the College, author of "Sewers and Drains" ; and cannr;� fr����n re����:� , .f.O." . .  �������I�.g: ,  ,�: 900,064 
second, third, or fourth of a series of hot Charles B .  Ball, chief sanitary Inspector of the Capsule filling mechanism, J. P. Remlng-
days than on the first. Loss of sleep, worry, city of Chicago; j oint author of "Plumbing and cap::it:, pi':�I�g' 'd��i�e'" J. "p .. . :it�;';i�gt�� : : :  ��Ng� 
excitement, close sleeping rooms, debility, abuse House Sanitation." Other Important sections Car coupling. automatic, v, Marton . . . . . . . .  899.604 
of stimulants, predispose to it. It is more apt are those on Statics, Strength of Materials, gar dg'Jr con�trUiItlo�'t J. M. Rush . . . . . . . . . ���'�� 
to attack those working In the sun, and es· Mechanical Drawing, and Practical Problems In c:�' fe:3!�: G: F . . Wal':.�t : : :  : : : : : : :  : : : : : : :  899:�9 
pecially between the hours of eleven o'clock In Construction in Steel and Concrete. Car, railway, E. T. Robinson . . . . . . . . . . .  , "  899,763 

the morning and four o'clock In the afternoou. g:� ���f�rf�m:" 1:a
lj�C·k� .. :::::.899·, 649' to ���:m On hot days wear thin clothing. Have as POLK'S LUMBER DIRECTORY OF THE UNITED Car wheel , O. S. Pulliam . . . . . .  , . , . ,  . .  , . .  899. 680 

cool sleeping rooms as p ossible. Avoid loss of S 1907 8 D t ·t M' h Cars, detacbable log-retaining device for, 
TATES FOR - . e rOl , IC . :  O. W. Wade . . . . " . . . .  " . . . . . . .  " . . . .  899.816 sleep and all unnecessary fatigue, If working R. L. Polk & Co., 1907. 8vo. ; pp. Cars, street Signal for, N. G. Auglr , . . . . . . . 899. 499 

Indoors and where there Is artificial heat ( laun- 1614. Price, $10. Car·j)��h:�t��e�n�. �.O.I���� . ��� . �������: , �: 900.040 dries, etc. ) ,  see that the room Is well venti- This Immensely valuable trade directory is Carbonating and bottling apparntus, liquid, 
lated. If working In the sun, wear a straw very comprehensive, much more so than Its title C t· J. f��low. 0 " N" ·T · · " " . .  , , · · · · · · 899 .7M2 

light hat ( n ot black, as It absorbs the h t )  arr age, 0 ng, . . urner . . . . . . . . " .  899. 851 ea " would lead one to suppose. It comprises lists Carriage top, J. P. Fillingham , . . . . . . . . .  , .  900 , 06� 
etc and put inside of It on the head a wet f f t f I It I i I t Carton, G. W, TeaSdale . . . . , . . . . .  , . "  . . .  , 899, 922 0 '  , , ' .. 0 manu ae urers 0 agr cu ura mp emen S, Cartridge loading maclltne, W. I.  Donaldson 899. 592 cloth or a large green leaf ; frequently hft boat builders, box manufacturers, car builders, Caster, A. F. W. Bowen , . . . . . . . . . . . . . . . . . 899. 505 
the hat from the head and �ee that the cloth I carriage and wagon builders, chair manufac- Castings. cooling. L. Kavanaugh " " . . " . , 899.736 
Is wet. Do n ot check perspIration ; but drink ' turers cooperage stock furniture manufac- Cent��1 s��:i�� j'��": . ���.�I���: . . �:' . . �.r: ., _ .� 899.565 what water you need to keep it up, �s perspl- turers: hub and spoke

' 
manufacturers, log- Chair covering. barber's. O. H. Willard , . . 899 , 853 

ration p revents the body from bemg over Chair seat. C. H. Lenharl1 . . . . . . . .  , . .  , ' . ,  899 . 745 
. . - ging railroads, lumber and lumber-mill ma- Change maker, automatic, W', W, Rohlyer , 899.7Q1 heated. Have, - whenever pOSSIble, an �d��tI?nal chinery of all descriptions, plano and organ Chaplet and .hrlne of the holy rosary. W. 

shade, as a thin umbrella when :waIRmg, a, manufacturers, planing mills, saw mills, ties, Chin�e�e:';��g: 'j: 'p�ss : : : : : : : : : : : : : : : : : :  : : ���:�b� canvas or boar� cover when workmg In the posts and poles, veneer manufacturers, wooden- Cigar wrapper rolling machine, H, Nagel-sun. It a feelmg of fatigue, dizziness, head- ware manufacturers and a host of other allied elsen . . . . . . . . . . . . . . . . . . . . . . . , - , .  , , . , 899 9n� 

ache., or exhaustion. occurs, cease work 1m- Interests together w
'
ith laws, a"ectlng the lum-

Clasp. J. V. Newton , . , .  . .  , . " . .  , . . .  " , , : : 900:034 
II - Clothes line fastener, J, G, Schlenter , . , . , .  899,566 medIately, lie down m a shady and cool place, ber interests. This is the third revised edition. g:oth�. Dresser and hanger, L, Albert . . . . 900,051 

apply cold cloths to and pour cold water over We have used the book and have found it to 
u c , H. Ast " . . .  , . , . ,  . . . . . . .  , . . . .  , . ,  . .  899. 822 

head and neck. If any one is ov' ercome by 
, Clutch, W, M, Ammerman , . ,  - , . , ' , . , " - . .  900,052 

be reliable. Clutch mechanism for automobiles and the 
the heat, send immediately for the nearest like . L. S, Chadwick " " " " " " " " 899 953 
good physician. While waiting for the phy- THE FUNDAMENTAL CONCEPTIONS OF CHEM- Coa\I��� ;�j�:�:le. ,s�.ir� .  �.a.n,���' . .  ��,:,�.i��: 899 :603 sician, give the person cool drinks of water I ISTRY. By Dr. S. M. Jorgensen, Pro- Coin sepa.rator. A. R Moore . . . . . . . . . . . .  . ,  899. 550 
or cold black tea, or cold coffee, if able to fessor of Chemistry at the Univer- Coke oven, T, J. Mltcbell , . , . ,  . . . . . . . , . . . .  899.886 Collar cap and fastener, .combination, J. J. swallow. If the skin- Is hot 

,

and dry, sponge I sity of Copenhagen. Translated by Poll " , , . , , , , ,  - , - - , . , " " . "  _ " " " ' "  899. 803 
with or pour cold water over the body and M. P. Appleby, B.A.· London : Soci- Collar, horse. L . . J, Powers . ,  . . . . . . . . . . . . . . 899. 560 

t f P t· Ch ' t ' K I Concrete mixer. N, E, Mar.h , - - " " " ' " 899,549 limbs, and apply t o  the head pounded ice e Y or romo Ing rIS Ian now - Controller regulator, C, p, Ebersole . . . . . . . .  899, 717 
wrapped in a towel or other cloth. I f  there edge ; Brighton. New York : E. S. Converter, n , Shoemaker " " "  - " " " ' " 899 .629 

is no ice at hand, keep a cold cloth on the Gorman, 1908. 32mo. ;  cloth ; 175 g���:rrse�· ii�t8ebO�er���i�;, 
. .  : · . , . , , . - · , . · 900. 000 

head and pour cold water on it, as well as on pages ; illustrated. Copy holder. M, L Flynn . , . . . . . , . . . . . .  , . ,  899.520 Copying appar�us, exposure plate for, the body. If  the person is pale, very faint, Prof, dorgensen's book belongs to a series of . Rottgen & Frey . , . , . ,  . .  , . . . . . .  _ . , , " . 
and pulse feeble, let him inhale am�on la for manuals of Elemen tary Science, and it discusses g���I�OI:!:��bl���·Rtu�., �ilc�'iS����k�� : : :  
a few seconds, or give him a teaspoonful of I the more Important of the theories forming the Corn husking machine. J. F. Wblte , . . . .  , ' aromatic spirits of ammonia in two tablespoon- basis of modern chemistry. In Its divisions Cotton picker. J, T. McDonald . . . . . . . " . . . 
fuls of water WIth a little sugar. into the weight and volume relabons of chemi- g�:�:ii i��:�!l��g �ev�';, 1}�11ll� '  Reed : : : : : :  

899. 908 
900.054 
899,525 
899.777 
899.835 
899.712 
899,804 
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Crupper, L. S. Ellis . . . . . . . . . . . . . . . . . . . . . .  899,661 Class· I'tl· ed Cultivating Implt>mt>nt, F. H. Weaver . • . .  900,004 Cultivating machine, C. Soltesz . • • . . . • . . • • .  899,91'1 Advertisements 
Cultivator ft>nder, E. G. Munson . . . . . . . . . .  899,753 
Cultivator or harrow, rotary, B. F. Stewart 899,632 
Culvert, J. H. Schlally . . . . . . . . . . .. . . . . . . . .  900,039 
Cup and saucer, D. A. Stewart • • • • • • • • . • • •  899,811 
Current motor, J. R. Jeffrey . • • • • • • • • • . • • •  899,987 
Cutting machine, R. F. Coleman . . . . . . • • . .  899,860 
Cycle driving gear, motor, A . ·  Levedahl . . .  899,746 
CylInder and piston machines, increasing 
. the volumetric ·  efficiency of, A. Vogt • • .  899,706 
Dam. W. M. Ransom . . . . . . . . . . . . . . . . . . . . 899,703 
Decolorlng oils, fats, etc. , and making the 

same, composition for, }{acherskl & 
Koper.kl . .  . . . .  . .  . . . . .  . .  . . . .  . .  . . . . .  . . .  899,879 Derrick, F. R. Patch . . . . . . . . . . . . . . . . . . . .  899,758 Dlge.tt>r, C. Edgerton . . . . . . . . . . . . . . • . • • • •  899,961 

DI.lntt>gratlng apparatus, A. D. Furse . • . •  899,521 
Display rack, F. Hennermann . . . . . . . . . . . . •  900,014 
Ditching machine, O. T. & O. C. Gulllxson 900,072 Door, crane, J. T. Wallis . . . . • • • • • . . . . . • . .  899 ,930 
Door tor lockers, D. Churchill . . . • . . . • . . • • • 899,589 
Door operating mechanism, 1. E. Osmer, 

899,796, 8911,999 
Draft gear, H. T. Krakau . . . . . . . . .  900,024, 900,007 
Draft gear and buffing mechanism, H. T. Krakau . . .  . . . .  . . . . . . .  . . . . . . . . . . . .  . . . . 900;023 
Draft gear, radial, H. T. Krakau, 

900.022, 900,025, 900,026 
Draft timber protector. A. P. Nordeen . . . . .  899,554 Drag, road, F. E. Ott . . . . . . . . . . . . . . . . . . . . 899,798 
Drain inlet gnard, A. J. Shepard . . . . . . . . . . 899,568 Drawers, E. S. Bartram . . . . . . . . . . . • • • • . . . .  899,500 
Dumping device, G. A. Rakowsky . . • • . . . . .  899,682 Dust receptacle, E. G .  Adam • . . . . . . . . . . . .  899,937 Duster and polisher, lloor, G. W. Goodier, 

899,726, 899,727 Dye and making same, orange to orange-yt>lIow vat, A. Schaarschmidt . . . . . . .  899,845 Dye . and making same, violet vat, Kratt & Engi . . . . .  . .  . .  . .  . . . .  . . .  . .  . .  . .  . .  . .  . . . . .  899,004 
Egg case carrier, J. E. Harker . . . . . . . . . . .  899,531 Electric conductors, connection for, F. H. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 899,708 Electric in.tallation, box connector for, W. H. Vibber . . . . . . .  . .  . .  . .  . .  . . . .  . . . .  . . . .  899,639 Electric installation, combined bushing and coupling for, W. H. Vibber . . • . . . . . . . .  899 , 638 Electric in.tallation molding box, W. H. Vlbber . . . . . . . . . . . . . . .  ; . .  . . .  . .  . .  . .  . . . .  899,637 EIt>ctrlc .witch, O. W. Wachtel . . . . . • . . .  900,005 Electric wires, grounding clamp for, W. 

H. Vibber . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899 ,636 
Electrical distribution sy.tem, A. s. Hub· 

bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,53l! Engine, Schneider & Conrath . . . . . . . . . . . . . .  899,625 
Engine ignition system, explosion, R. Var-ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,770 Engine starting device, gasolene, F. Rey-nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899,618 Engine - starting mechanism, gas, W. K .  Andrew . . . . .  . .  . .  . .  . .  . . . .  . . .  . . . .  . . . . . .  899,498 Engines, control and fnel-feedng device for Internal combustion, J. T. Dickson . • . .  899,715 Eraser, Ink, Johnson & Scott . . . . . . . . . . . . .  899 ,539 Evaporator, W. Kirkwood . . . . . . . . . . • . . . . . .  899,738 Excavating machine, O. Hetlesaeter. . . . . . . .  899,597 ExplOSive, smokeles., M. Abelll . . . . . . . . . . .  899,855-Explosives, prodnclng gelatinized nitrocel-

lulose, G. H. Wad.worth . . . . . . . . . . . .  899,577 
Extraction apparatu., O. M. Ohamberlaln . 899,512 Fan, L. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,555 Fan, O. Selg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,684 
Farm gate, L. Liesmann . . . . . . . • . . . • . . . . •  899,'(4" Fa.tener, L. F. Hammer . . . . . • . . • . . . . • . . .  899,972 Feed lI\echanlsm, O. A. Hirth . . . . . . . . . . . . .  899,981 Fence or gnard, Wicket, A. L. J. Miller . .  899,605 Fertilizer, L. R. Ooates . . . . . . . . . . . . . • . . . 900,056 Fertilizer di.trlbuter, W. E. Warner . . . . . . 899,580 Fertilizer distributer, G. E. Alphin . . . . . . . .  899,646 Fibers, machine for preparing vegetable, Scherr & Darkin . . . . . . . . . . . . . . . . . . . . .  899,846 

Advertis\n" In this colnmn is 76 cente a line. No less 
than fonr nor more than ten lines accepted. Count 
seven words to the line. All order. mu.t be accom· 
panled by a remittance. Further Information sent on 
request. 

READ THIS COLUMN CAREFCLLY.-You will lind 
Inqnirles for certain clas.es of articles nnmbered In 
consecutive order. If you manufactnre the.e goods 
write us at once and we will .end yon the name and 
address of the 'party de.lrjng the Information. There 
\s no charge for this .ervlce. In every case it is 
necessary to Kive the numher of' the inquiry. 
Where mannfacturers do not respond promptly the 
inquiry may be repeated. MUNN & CO. 

B U S I N ESS O P P O RTU N IT I ES. 
A CORPORATION of highest .tandlng havin" large 

well eqnlpped factory and seIlIng organization. and 
ample capital. de.lre. to manufactnre and market me­
chanical inventions of unqnestlOned merit. Corres­
pondence solicited. Addres. K. A ., Box '/'is, N. Y. City. 

Juqniry No."SOt t.-Wanted to bny .prings for 
light power purpose.. . , . . $100 FIRAT MORTGAGE 6 Per Cent. Gold Bonds. aoo 
cash or $9l.5O in ten monthly palJment.. Lewis N. 
:��alll:Jg,oo.I�Bs�r::::"''Tildg?Ds�ttf:.��:.n

d 

m���!� No. 80aO.-Wanted to bny file cnttlng 

BUSINESS BOOK FREE. Tells how you can secure 
the actual working plans, the money-making systems, scheme. and short cuts of 112 great, big business men-to 
lfr�����.sl'W!"f5iJfs��'Us���nu:I��iS free. 

PAT E NTS F O R  S A L E .  

Inqui:rY No. 860'7.-Wanted to bnT needle, pin and 
pen maohlnery. 

A MONEY MAKING PATENT FOR SALlll.-Porta-
rl�nc::a���s

f
� l��a:Pi"*��1�i It?.

r
N�,N���� 

N��1��� t::j,����prt::¥::f to buy � to 3-lnoh 

FOR SALlll OR MANUF ACTURE.-Patent No. 896,516, 
is.ued AlljlllSt · l8, 1908, for antlfrlctlonal bearln" for 
r.

r
l"o��;��,

e
&i7

h
Ai�0:ft�n�;.=,b�g:rda. A

ddre •• 

Inqniry No. 868" .-Wanted to buy motor plows. 
FORlllIGN PATENTS for meritorious and valuable 

lfri;�:�0�:"}:'8���1�:;t;'���e�
e
::�;�. 

u
lrJe:egg�B 

given and. reqnlred. L. Henry, l41 Broadway, New York. 
Iuquiry No. �099.-Wanted to buy two·stranded 

soldered wire for heddles. 
FOR SALE.-Sate.t, best and easiest draft manure 

Fo"it�Bar��!�, r;�nh�on. Addres. A.. A. 

Inquirv .No. 8"Ol.-Wanted to buy solar engines. 

ta!���t��i-;;-::
a
�"f� ��:;,f� �K�r:�:�.f�r ���: 

includinl( .nckllngs, at nomlilat cost. Demand must be 
unlimited. Addre.s Henry Reese, lli22 lII.adison Ave., 
Baltimore, Md. . Fifth wheel, W. H. Diver • . . . . . . . . . . . . • • . .  899,660 Film developing apparatus, daylight, J. 

Le Compte . . . . . . . . . . . . . . . . . . . . . . . . . .  899,545 Inqniry �o. 8"21 .-Wanted unwelded tubing that 
Filter, O. W. Wright . . . . . . . . . . . . . . . . . . . . . .  899, 645 is u.ed fo.r structural work. 
Fire alarm, B. B. Mears . . . . . . . . . . . . . . . . .  899,749 PATENT No 884 167 -A new one. NothlDl!' llke It Fire escape, Hull'man & .Fry . . . . . . . . . . . . . . 899,984 patented . Wort.h lnve.iigatlng, Address B. L. Kennon, Fire t>.cape ladder, M. J. McArthur . . . . . . .  899,552 Jr., Box 887, Blrmingham, AIa. Fire extinguisher, H. L. Oarpenter . . . . . . . .  899,952 . 
Fire pot or lining, E. G. Germer . . . . . . . . . . .  900,011 .,'. Tnqniry No. 8"31i.-For uarties mak\rul a

. 

stili for Firearms to support., clasp tor fastening, the purpose of extractmg alcohol from saw-dnst. . 
Renfors & Lindgren . . . . . . . . . . . . . . . . . .  899,617 FOR AALlll _ p tent No 895 551 " VehIcle ('leanililr Fish�ng rod �ip, F. A. Smith . . . . . . . . . . . . . .  899,914 , Device." All too;:' for manUracture trade qnite wen FleXIble pipe, G. F. Royer . . . . . . . . . . . . . . . •  899, 623 establl.hed Address lll P Gaylord ROChester N Y Floor cleaning machlnt>, G. lV. Goodier . . . .  899,725 \ . • . • , , • •  

Floor construction, J. J. Whitacre . . 899,'i'i5, 899,776 ' (nquiry No. 8"36.-For mannfactnrers of macbin-Flower, artillclal, W. A. Warner . . . . . . . . . . 899,852 ery for making matches, also machinery for making Flower support, G. E. Browne . . . . . . . . . . . . .  899,946 purse. and hand bags. Fluid meter testing apparatu., T. B. Dor- ________ _ nln . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,959 , 899,960 . Fluid pre.sure motor, J. E. Osmer . . . . . . . . 899,795 F1u.hlng apparatns; .treet, J. Hill . . . • . • .  9OO,Ol!'; Folding box, O. T. Bloomer . . . . . . . . . . . . . . .  899,654 Folding mt>chanlsm, rotary, If. Lang.899,743, 899,744 Food chopper, J. H. Shaw . . . • . . . • . • • • . . . .  899,702 Fore masher, I. Rathgeber . . . . . . . . . . . . • • .  899,841 
:�:::::. m�'it"ntrn��

k
g� A�feo::!�:r . ����

e
:. . . .  899,596 Freight conveyer, G. W. Younkman . . . .  _ . . 899,854 Furnace grate, steam boiler, H. · Schofield . 899,910 Furnace tilting mechanism, D. R. Steele . .  900,043 Furnaces, dust trap tor hot air, J. M. Sager 899,810 Game apnaratus, J. G. Patrick . . . . • • . . . .  899,895 

Garment hanger, F. W. Van Nortwlck . . . . . .  899,929 
Garment, neck protecting, Rosenbaum & Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,907 Ga. analyzing apparatus, H. J. Westover . 899,774 Gas bnrner, F. Krabal . . • . . . . . . . . . . . . . . .  899,600 
Gas generator, acetylene, E. M. Rosenbluth. 899,809 Gas generator, acetylene, Fiedler . & BI.chof 899,964 
Gas light IIxture, J. Maas . . . . . . . . . . . . . . . .  900,031 
Gas, manufactnring, H. W. Benner . . . • . • . .  899,690 Gas producer, W. B. Hughes . . . . . . . . . . . .  899,867 
Gas producers, charger and stirrer for, 

Smythe & Shinn . . . . . . . . . . . . . . . . . . . . . .  899,572 Ga., producing, Fro.t & Nix . . . . . . . . . . . .  900,065 
Gas producing apparatus, Nix & Frost . . . .  900,010 
Gases, apparatus for removing .olld and 

liquid particles from, F. Sepulchre . • . .  899,628 Gase., cleaning, A. Ernst . . . . . . . . . . . . • • . . •  900,062 
Gate and dOor clOSing device, B. Steinman . .  899,920 
Glass _ bottle. and other vessels, machine 

for the manufacture· of, F. H. Pierpont 900,037 
Gopher trap, Herrmann & <Golloday . . . . . . .  899,595 
Governor, R. Siegmund . . . . . . . . . . . •  ' .' • • . . •  899,569 
Governor, W. O. Thomas . . . • . • . . . . • • . . . • • •  900,045 
Governor, centritugal, ·  R. Siegmund . . . . . . . .  899,570 
Grain binder attachment, E. D. Rodemeyer 899,619 Grain dl.trlbuter, H. B. Bozard . . . . . . . . . . . .  899,711 
Grate, shaking. W. E. Cole . . . . . . . . . . . . . . .  900,057 Grate, vertically adju.table, J. W. Piper . .  899,677 
Grinder, calk, En.ign & Hazard . . . . . . . . . . .  899,721 Grinding band wheel., device tor, O. E. 

Payne . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . . . . .  . .  . . . . .  899,896 
Hame fastener, P. W. Napierala . . . . . . . . . 899,890 

H E L P  WANTED. 

A G E NTS WANTED. 
RlUINHOLD ALUMINUM: SOLDER sells at sight. 

Ab.olutely new article. Splendid seiler. Send 50 cents 
for sample and tn.tmctlons. EaSY to lIet bu.y with 
this. E. M. & R. Co., Sunday CaII, Newark, N. J. 

Inquiry No. �"42.-For manufacturer. of water 
stilI, &Iso of thermom�er tuhlng. 

S I T U AT I O N S  W A N T E D. 
W ANTED.-Sltuatlon with some honorable .trnctural 

?fr';::s�..%"e�'f::.le�'i,,::g::d�!:'§:nt�us ability. 

Inquiry No. 8" 40.-For dealers in paper and card­
board making machines. 

A U TOM O B I L E S. 
HOW ABOUT YOUR GASOLINE MOTOR? Doe. lt 

���e"t�
O
��a?�� l.r.o!gfp�"�!:�t<!,;?,'fu:�'i.��: 

242 Halsey Street, Newark, N. ;f. 
Inquiry No. �"'48.-Wanted to buy polished o� lac­

quered bras. In sheets 29 llange, qnarter hard in temper. 

T Y P E W R I T E R S, 
YOUR CHOICE of a machine from $IOnpward. Frank-. 

lin, Hammond, Remlngton,Ollver, lII.onarch, L. C. Amith, 
Underwood, Smith Primler. Bllc1<ensderfer, Fox. AIrt; • •  
wanted. Standard TypewrIter Ex. , 29 Park Row. N:"Y. 

lI:�:���r�r'l¥.p¥. 
f��i':.:ie�r, 

. .  �'. �' . .  ����� �:�:�: Hat brim welting and rounding machine, sp����3"e!f�;' ::'�!l!,g-J�hi':::'�e:" 
o
f 

very 
l
arge 

G. Segschnelder . . . . . . . . . . . . . . . . . . . . . .  900,001 Hat tastener, E. Seyfried . . . . . . . • . . . . . . . .  899,685 Hats, mannfactnre of one-piece felt, F. J. Mlihlfeld . . . . . . . . . . . . . . . . . . . . . . . . . .  899,887 Hay carrier, M. Thurston . . . . . . . . . . . . . . . .  899,688 Heater; A. L. Leonard . . . . . . . . . . . . . . . . . .  899,546 Heating system, A. G. Panl . . . . . . .  899,838, 899,839 Hinge, box. A. H. Weiss . . . . . . . . . • . . . . . .  899, 81R Hinge seat gage, H. C. Bunting . . . . . . . .  899,947 Hoe, adjnstable, W. T. Hammett . . . . . . . .  899,791 Hog trap, R. W. & B. W. PurcelL . . . . . . .  899,901 Hoisting apparatus controlling device, Not-
bohm & Eigemann . . . . . . . . . . . . . . . . . . . .  899,794 Hook and eye mount, H . . O. Goodrich . . . . .  '899 ,664 HorseShoe; W. E. Spall'ord . . . . . . . . . . . . . . . .  899,631 Hose clamp tool, G. E. Bnrtschep. . . . . . . . .  899,657 Hot box cooler and oiler, N. E. Barnes . . . . 899.939 Hub box, buggy, J. L. Porter . . . . . . . . . . . . .  899,900 Ice cream freezer, T. L. Valerius, 

Ice cntting machine, Burnefr&92�a:��'��: =:�� Igniter, E. E. Bnttles . . . . . . . . . . . . . . . . . . . .  899,950 Ignition controlling apparatns, O. Mitchell, ;fr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,751 
�::'Jl����,to�. Fa. �org�:��� : : : : : : : : : : : : : : :  �::;�� Ingot manipulator, D. L. Mekeel . • . . • . . . • .  899,832 Ingots, making, F. Outter . . . . . . .. . . . . . . . . .  899,827 Internal combustion �nglne, S. A. Reeve . . 899.842 Ironing board cloth attachment, J. Michael 899.675 ;far opener, Sarvalla & Smith . . . . . . . . . . . . .  899, 683 Key goard, N. Pellow . . . . . . . . . . . . . . . . . . . 899,801 

R EA L  E STAT E .  
EXCl!lLLENT LAND for factory .ite. 10r881e free­

hold or on lea.e at Stamford, Lincolnshire, En"land. 
Good railway facllittes on Great Nortbern Railway 
.ldlnI!B. water drainage and electric power av"ilable. 
Apply Burghley Estate OfIIOO, Stamroro, England. 

Inquiry No. "T09.-For manufacturer. of an ap. 
pllance to attach to the old style razor blade to make 
same a .afety razor. 

P H OTO G R A P H Y .  

L I STS O F  M AN U FACTU R E RS. 
COMPL'ETE LISTS o! mannfacture.s in all Une. sup. 

piled at short notice at moderate rate.. Small and 
�f��\'::s 

lI:t':,uftt
m

����faY��r � !�����c'X'dm:; 
Mnnn & Co., I,lst Department, Box '/'is, New York. 

A LIST OF 1,500 minIng and consDItlng enlrtneers on cards. A very valuable list for circularIZIng, etc. Price a15.oo. Address III.nnn & .Co., List Department, 
Kiln, Croft & Relf . . . . . . . . . . . . . . . . . . . . . .  899,714 

Box 'l'iS, New York. . .  
Inquiry No. 8"'70.-For patttes who make .hort link twi.t chain., links from � inch uP. 

Kinetoscope, G. A. Knaak . . • . . . • • • . • • • • .  899,543 Lacing fastening, W. W. Munsell . . . . . . •  899,888 
Lamp font attaching device, W. T. Jones . 900,020 
Lamp .wltchboard .Ignal, E. B. Craft . . . .  899,514 Lamps, combined base ring and bracket 

fo1�ft!70n
N':Us����;;:-Wanted to bny tune sheets 

for Signal, G. H. Rolfe. . . . . . . . . . . . .  899,808 
Lathe with .everal mandrel., semi-auto-

matic revolving, M. H. Blancke . . . . . .  900,007 

Inquiry No. 8,n • .,..For machinery for making t:.;�\':.�y ����rt�''A .. G.&H
t.rU��ns · : : : : : : :  �:�� bag. from Sisal hemp. Lazy . tong genus, mechanism of the, H. 

Inqniry No. 8'7"Ii.-Wanted to buy stock novelty Tldeman . . . . . . . . . . . • . . . . . • • . . . . . . . . . .  899,769 
or jewelry catalogues. Legging, G. OIociola . . . . . . . . . . . . . . . . . . . . . . 899,590 

luquiry N o. S""�_-For mannfacturers of reaper., t11e hg��:"�r, "ii. S�w;'t��: : :  : : : : : : : : : : :  g::::J binders and mOwers. Lifting and transporting apparatu., J. Els-
Inquiry No. 8T"9 .-For parties mannfactnrlng ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,061 

f�� �����r'':��f.''st!��
n
::p�W!'::°I��i:' ;':lr�=:'�e� 

Liqn��:Sel:
af

:�Ktaf:��e V���tll�
e 
co':.'l,�

t
��bl�� 

power transmls.lon machinery and steam IItte .. ' tools. L. Schon . . . . . . . . . . . . . . . . . . • • . • . . • . . . •  899,911 
. Inquiry No. 8"80.-For parties who make gasoline Load trimmer, Johnson & Ray . . . . . . . . . . . . .  899,538 
.tove.. Loading apparatus running gear, F. J. 

Inquiry No. 8"83.-For manufactnrers of smal l LoCk�
as:!:� N�t . i��k: . . . . . . . . . . . . . . . . . . . . . .  899,975 

drummer's traps a. whistles, rattle •• rooster crows, etc. Lock, H. G. Collins . • . . • . • • . • • • . . . . . . . . . .  899,955 
Inquiry No. 8"S4.-For manufactnrers of alcobol Loom, gauze, A. Hannah . . • . • . . . . . . . . . . . .  899,973 

burners for lights md stoves. Loom take np, Wehrlen & Matthew • . . . . . .  899,931 

"l!:�-g�� �gw:��!i-r��n�'1�e�I!�e'r�n��::� Loon:o:
e
� b"o�}\':������ .��c���� •. �: . ��l����.- 899,586 

Inch hole throngh the center, should hold about 200 Looping machine winding attachment, J. P. 
pound. to the SClnare Inch of steam pressure. Barger . . .  . .  . .  . .  . . . . . .  . .  . . .  . .  . .  . .  . .  . . .  899,857 

Inquiry No. 8'7S'7.-For parties Who manutacture Lnbricator, . J . . Noethe . . . . . . . . . . . . . . . . . . .  899,892 
cat-got. Mail and package collector, P. MartoccI . .  899,881 
• Iuqniry No. 8"90. _ For tbe manufactnre� of Mail bags for moving trains, means for de­
' Brooks imProved hand pump." Uverlng, E. J. Patton • • • . . . . . . . . . . . . .  899,894 

Inquiry No. fiI'792.-For a ilrm that manufactures ::R �five�y �pp������°'keid"&" ii�i�;'��: 
899,781 

glass holders made of glass. berger . . .  . . . . .  . . .  . .  . . .  . .  • . . . .  . .  . . . . . .  899,903 
.. lJ:,'fJlh�t J:;.,fiI'794.-For manufacturers of the Mandrel, collapsible, T. Hansen . . . . . . . . . .  899,530 

H��f�l�� :'oll'B�b�rKe�:;��: : : : : : : :  8�;rrr In:tulry No. 8'J91i.-For a mechanical device. for M t h kl chi G P Loo I 900 029 =c:.::,t� �::�� flies, mosquitos, etc.; also traps M:a�uri':; J!,;I�a fOl!'edresSmaker. �n':i ' the ' 
Inquiry No. 8T96.-For concerns mannfacturlug like, J. Pohle . . • . . • . . . • . . . . . . . . . • . . .  899,802 

stllis adapted to the mannfacture of denatured alcohol. Mea.nrlng device, garment, I. M. R. Camp-
Iuquiry No. 8'79" .-For mannfaCturel'l! of llber. Mea'::;�ng 

. �essei�: . 

etc.: 
. 

·ti�ai-���troil�d· 
. de: 899,785 

Inqnlry No. S"98.-For manufacturers of micro vice for , J. Meyer . . . . . . . . . . . . . . . . . . .  899,884 
lens used in small articles snch as pencils. charmll, etc. Metal cutting . tool, S. NeWbold . . . . . . . . . . . .  899,608 

Inquiry No. S"99.-Wanted to bD¥ !lew or second- Metal .awing mechanism, A. TIndel . . . . . . .  900.047 
hand box nailing machine for small pacl<1ng cases. H�:raya�jll:e.,

H
ap:!�����S f�; ' �e���e;';g; . J: 899,762 

Inquiry No. SSOO.-Wanted complete data In re- W. Boardman . . . . • . • • . • . . . . . . . . . . . .  : . 899,710 gard to pegamold. Mines and removing du.t and gases there-Inquiry No. 8S02.-Wanted to bny machlnery for trom, means for ventilating, F. T. cutting and POlIahlng oilstones, whltestones or IIrlnd- Byers . . . . . . . . . . . • . . . • . . . . . . . . . . . . . .  " 899,508 stone.. . Mines, removing dust and gases from, F. 
Inquiry No. S803.-For mannfacturers of files, T. Byers . • . . . . • . • • . . . . . . . . . . . . . . • . . .  899,509 screws. drnglrtst.' snpplles, hardware in general, and Mining machine, coal, L. W. Veitch • . . . • . . .  900,003 84Zrlcnltural machlnery. Mitt, base ball, J. Gamble . . . . . . . . . . . . . . . . . 899,522 
Inquiry No. 8804.-For parties dealin" In wlnd- Motor starter, electric, W. O. O'Brien . . .  900,035 

millS, wood .pllt pnlleys, wheelbarrows, cutlery and Mounting, G. W. Dover • . . . . . . • . . . . . • . . . . .  899,516 
picks. . Mu.lc leaf turner, J. W. Albin . . • . . . . . . . . .  899,938 
.u�':,?t!:gr fr�i�OIi.-Wanted to buy outfits and MU·�lei:�ee�s, M�g��:.trc'fJe . .  ��

l 
• . .  ���' . . .  �� 899,993 

l i N S800 Fo nfact f d Nan puller, W. F. Hobbs . . . . . . . . . . . . . . . .  900,OI6 Itlg n�!t:Jal •. o. .- r man urers 0 raw- Nailing machine, F. H. Schultz . . . . . . .  , . .  899,767 
Inqniry No. S80'7.-For dealers In second-hand �:�r,ti:u������lnfra�aW�'l·B:�ef.������: =:� cotton machinery. Nitrites, production ot, C. N. Rliber . . . . . .  899,705 
Inqniry No. fil810.-For makers or importers of Nut and bushing for connection boxes, com-porous water bottles or jars to cool arlnklng water by blned lock, J. S. Ritter • . . . . . . . . . . . . . . .  899,906 evaporation. Nut blanks; tapping, O. A. Smith • . . . . . . .  900,042 
Inquiry No. 8811 .-Wanted to buy electric tattoo- Nut lock, W. A. Smith . . . . . . . . . . . . . . . . . . .  899,630 

Ing needles, Inks and .tencils. Nnt lock, H. Jeffrey . . . . . . . . . . . . . . • . . • • . .  899,869 
Inquiry No. 881 2.-Wanted 10 buy outllt. for Nut lock, W. F. Barron . . . . . . . . . . . . . . • • . •  899,940 

mannfactilrlng fuel briquettes from sawdnst. Nut tappng machine, O. A. Smith . . . . . . . .  899,91 5  
Inquiry No.  881 3.-For nianufacturer. of  tbe Oilcloth, manufacture of, M. Abrahams . . . .  899.821 

. . Steele " mixer for mIxing food products, etC; 8�: �:��f';g Sjuia- b�I�':I��¥t�g ' ·apparaiJi.; . c: 899,527 

Inqnlry No. 8814.-Wanted to buy hand lever air F. Bnck · . • . . . . . . . . . . . • . . . . . . . . . . . . . .  ; 8911,507 pnmps, 1OO 1bs. pre •• ure. Oven buildings, iron .tructure for, K. 
Inquiry No. 8811i.-Wanted to buy carriage and Bernhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,503 

wagon hardware coal, iron and steeL Overalls, L. H. Wise . . . . . . . . . . . . . . . . . . . . . .  900,050 
In�ui� No. 881 ".-For a firm that forms small Packing ring for stuffing boxes, hollow, 

r';�1 :.3,es�e�..r:!"" to make wooden rings about Pan �olr.,�
h
:nd· �i:�ve:ild' iiitei-; 

. B: . K��.i�r : : �gg:= 
) nquirY No. S81S.-Wanted to buy specialties In Paper or pasteboard, compounding machhle 

lar"" quantltle.. . Par:3t�I=-�::�e\��
In.f';vi�e ��r,H��t'[. 'Cap: 899,986 

si�:Wel�fu:8';�:0f.�iLFor manufactnrer. of Excel- per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,511 
Parcel carrier, L. Rieder . . . . . • . . . . . . . . . .  899,806 

boarInqu
s 1iry

foo�ow'ldfile8an20d'fro-Wman1_t16Pdto
tjl.. ,!>nUcYh 

pth
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sse

. d fiber Parer, fruit, D. F. Hunt . . . . . . . . . . . . . . . . .  900,018 
d .  7'> Pasteurizing apparatus, L. S. Pfouts, re-

Inqniry No. S821.-Wanted to bny machinery for issne . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  12,858 
making a rough composition board, something like a Pedal mounting, O. F. Koester . . . . . . . . . . . .  899,739 
straw board: Pepti.ating colioldal elements, H. Kuzel . . 899,875 

Inqniry No. SS�2.-For m8Jlnfacturers of dredg- PhotographiC apparatus, J. B. Low et al . .  899 ,792 
Ing machinery to be operated by gas engine. Photographic tIlm cartridge., developing 

Inqniry No. 8823.--For manUfacturers of crepe box for, P. Abbott . . . . . . . . . . . . . . . . . . . .  899,495 
paper and paper novelties. Photomicrographical apparatus, F. N. Mer-

Inqniry No. S824.-For a firm 10 desll/Il and bnIld win . . • . . . . . . . . . . . • • . . . . . . . . . • . . . . • . . .  899,793 
an automatlc machlne for making llnger .hleld.. Plano violin, O. Kurtz • . . . . . . . . . . . . . . . . . . 899, 740 

Inquiry No. 8821i.-For manufacturers of a new ����re 
v���nste:o.c!���k arid . �imiis� 'd��ice�: 900, 021 

device to split wood. Crocker & Payne . . . . .. . . . . . . . . . . . . . . . . . 899,862 
Inquiry No. 8820.-Wanted to bny small fnel Com- Picture trame, knockdown, F. Parker . . . . . . 899,556 

pression machlnt>s both mannal and engine power. Planting machine, O. E. Patrlc . . . . . . . . . . . .  899,557 
Inquiry No. 882".-For mannfacturers of annealed . Pleasurepbone, C. A. Wardner . . . . . . . • . . . • . 899,641 

glass. Plow moldboard, C. R. McGahey . . . . . . . . . .  899,755 

Inqniry No. 882S.-Wanted to bny thin, highly p.neumatlc despatch sy.tem., .endlng mech-
tempered .teel for safety razor., Pneu��t'fc ��ler 

C
illl�' c������� ·  w: . ir: . 

Carl: 
899,5

99 Inquiry No. 8829.-Wanted to buy machInery for ton . . . . . . . . . . � • . . . . . . . . . . . . . . . . . . . . . . .  899,658 making pin., hair pins, hooks and eye.. Pneumatic drill, M. Hard.ocg . . . . . . . . . . . .  899,729 
Inqniry No. S830.-Wanted to buy machinery for Post hole digger, W. Wlninger . . . . . . . . . . . 899, 644 

making brushes and basket.. Pressure gage, E. S. Wheeler. . . . . . . . . . . .  899,932 
Inquiry :N o. 8S31.-Wanted to buy knItting m.... Pres.ure regnlator, A. Schum . . . . . . . . . . . . •  899,912 

chines. Primary battery, W. A . F. Bleeck . . . . . . . .  899,823 
Inquir,- No. 8832.-Wanted addre •• es of high- PJ;inting and registering apparatus, ticket, 

grade lab81 weavers, preferably In New \" ork; M. Lebeis _ . . . . . . . . . . . • • . . . . . . . . . . . . .  899,671 

Inqnlry No. 8833.-Wanted to bny a peanut .nell. �l�n::i 
d
:�.:;.

e, r�ta� S:Ji��ng" m�ch�ni8m; 899, 624 
Ing machlne. H. P. Husby . . . . . . . . . . . . . . . . . .. . . . . .  899,734 

Inquiry No. S834.-Wanted to buy " 2-hor.e- Printing press rotary folding mechanism, PO
I
'
l
w
ly

er
gro

gaun
so

d
ll
.
ne · engine for spray wagon working on H. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,742 h Printing pre.. rotary folding mechanism, 

Inquiry No. S!S31i.-Wanted to buy toothpick ma- J. J. Walser . . . . . . . . . . . . . . . . .  899, 771 , 889,772 
chlnery. < Printing pre.s side guide; O. J. McArthur . .  899,834 

Inquiry No. SS30.-Wanted to buy decorticating Printing tubnlar articles, apparatus tor, 
macblne. for .isal. J. M. Johnson . . . . . . . . . . . . . . . . . . . . . .  . . 

Inqniry No. 883".-W'anted to buy folding um- Projectile loading, G. W. Gentleu . . . . . .  . 

bre1las. Pruning implement, B, F. Talley . . . . . . . . .  . 
900,073 
899,523 
899,687 

Inquiry No. S83S.-Wanted to bny metalltc tar- Puller. See Nail puller; 
get • •  Imilar to clay bird. used In shot·gun Shooting. ��H!�7 ff

a
�

ln
hu�ay 

B
����� . : : : : : : : : : : : : : :  �:::rJ 

Inouiry No; S839.-Wanted to buy cheap auto- Pnlverulent material, producing solid hard mobile.. pieces from, L. Weiss . . • . . . . . . . . . • . .  899, 581 
Inqnlry No. 8840.- -Wanted to buy portable hydro- Pump, J. H. Champ . . . . . . . . . . . . . . . . . . . . .  899, 513 

carbon pressure lamp.. Pump, S. R. Blanchard • • . . . • . . . . . • . . . . . . 899,784 
Inqniry No. SSll.-Wanted to buy lunch connter Pnmp, air, C. A. Hagne . • . . . . . . . . . . . . . . . .  899,971 

and restaurant IIxture.. Pump, double-acting power, W. Kirkwood . . 899,541 
Inquiry No. SSl2.-Wanted to buy annealed gla... Pump, gas, R. Whitaker . . . . . . . . . .  899, 583, 899, 585 

Inqniry No. 8Sl3.-Wanted to buy ciJ<ar4!tte mak- �:::gin�
al

:r; ::3' g�.e.���t;:r",.'"tus · f�i-; . w: 899,584 

lug machine. · G. Abbott, Jr . . . . . . . . . . . . . . . . . . . . . . . . 899,820 
Inqniry No. S844.-Wanted to buy inkstand.. Pumping apparatus, well, W. M. Stephen.on 899,921 
Inquiry No. S841i.-Wanted to buy mall order Punch, J. F. Doolittle . . . . . . . . . . . . . . . . . . . .  900,009 

noveltie., book., etc. Push bntton, O. W. Wachtel . . . . . . . . . . . . . . 900,006 
InquirY No. S846. -Wante<i to buy an electric Puzzle, O. C. Burr . . . . . . . . . . . . . . . . . . . . . .  899,949 

butcher hand saw. Quebracho, treating extracts of, L. Pollak 900,038 

Inquiry No. SSl" .-Wanted laundry tub.. QUil\v:��!:
nc

��
, 
. .  ������': . �?� . ��:�����' . .  �: 900,048 

Inq"irY No. SSl8. - Wanted to buy rust proof Rail clamp, goard, G .. L. Hall . . . . . . . . . . . .  899,694 
metal for parts of wa.h tubs. Rail connection, A. S. Lind . . . . . . . . . . . . . . .  899,697 

Jnquiry No. 8S49.-Wanted Sjldre •• e. of Canadian Rail contact shoe gnard, automatic, third, 
makers of rille sights. W. E. Hayes . . • • . . . . . . . . . . . . . . . . . . . .  899,593 

Tnquiry No. SSliO.-Wanted to buy machinery for Rail joint, Armstrong & Fitzgerald . . . . . . . .  899,647 
making canvas gloves or mitts. Rail joint, C . . . P. Brown . . . . . . . . . . . . . . . . . .  899,655 

Iuqniry No. S8lil .-Wanted to buy machine for ::H !���; �: �::U:t'; ' : : : : : : : : : : : : : : : : : : : :  ���:�� weaVIng wooden lath and wire together. Rail tie and fastening, J. H. Lewl • . . . . . . . .  900,028 
Inquiry No. S8li2.-Wanted to have made a con- Rail tie, metallic, A. S. Kazlmer . . . . . . . .  899,990 

cave brass or COpper reflector with foous of four or live Railway coach vestibules, step-cover for, . 
feet. Kane & Urtubees . . . . . . . . . . . . . . . . . . . .  899,540 

Inquiry No. · 8Sli3.-Wanted to buy wafer safety Railway .Ignal device, S. Plzlczlk . . . . . . .  899,840 
razor blades. Railway spike, S. S. Keen . . . . . . . . . . . . . . . .  899,991 

Inquiry No. S8li4.-Wanted to buy air compressor Railway tie, M. O. Williams . . . . . . . • . • . . . . 899,643 
pre •• ure up to 1,500 Ibs., tbe capacity ranging 500 to 3,000 Railway tie, Hazlet & Haight . . . . . . . . . . . .  899;976 
cubic feet. Range; S. R. Stine . . . . . . . . . . . . . . .  . .  . .  . . .  899,813 

Inquiry No. 88lili.-Wanted machine to punch Range boiler, M. Gerstein . . . . . . . . . . . . . . . . . .  900,012 
hole., feed and· set antomatlcally solid copper rivets Range, combined coal and gas, O. H. Miller 899, 885 
and washAl'll and rivet together harne.s done with one Razor, automatic, 1. K. Joice . . . . . . . . . . . •  899,870 
.troke. Reaction chamber., etc. ,  IIlling for, H. 

Inquiry No. 88liO. -Wanted a maohlne or grinder Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899,898 
for reducing soft wood refn.e to a line du.t. Reaction chambers, tIllillg material for, U. 

Inquiry No. S81i'7.-Wanted addresses of shoe Rea!::e\s:;, G." T."R�iS8 · : : : : : : : : : : : : : : : :  ::= string mannfacturer.. R�aper, T. E. Lind . . . . . . . . . . . • • • . . . . • • • •  899,878 
In_qniry No. SSliS.-Wanted to buy comb cleaning I Reel, O. L. Owen . . . . . . . . . . . . . . . . . . . . .  ' . .  899,676 

maohlne. Revolving· chair, H. W. Bolens . • • • • • • • • • • •  899,504 
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The Highest Efficiency 
C'ombin�d with durability and aim_ 

���!!; :1°I� �����(l����i ..... _...,,= I lIg .:U ,*hlnery for the use carpenler�. builders, c a b  i n e t.  
n Hl. k �rg and woodworkers general1y. 
For rippin:t, cross-c u tting, miterin g, 
boring, eflge·mon Jc-ling, beading, 
groo\'ing, rabbetil 1�. etc. These machine!'! are IIllcx..:clled. Ask for 
1;ti�;o����NA.:( 'A }'A I,I,S M FG. CO. ���g;:�::: 
695 \Vatel' ::: 1. . ,  Seul,lc:\ Falls, N. Y. 

E n g i n e  a n d  Foot L at h es 
M A C H I N E  S H O P  O U T F I T S ,  T O O L S  A N D  
S U P P L I E S. BEST M A T E R I A LS ,  B E ST 

W O R K M A N SH I P, CATA LOG U E  F R E E  

S.oBASTIAN LATHE co . . 1 2 0 Cu lvert St . ,  Cincinnati .  O .  

Roasting furnace, W · .  A .  Rank ill . . 899, �6 1 . �99, 562 
Roasting furnace, G. ,b'. De "'pill . . . . . . . . . .  899,591 
Rock d r illing m ach ines , water supplyil lg de-

v ice fOl' ,  E .  M. Weston . . . . . . . . . . . . . . . . 899,582 
Rolli n g  mills, twist delivery gu ide for, 

V. E. Edw u l'ds . • • • . • . . . . . . . . . . . . . • . . .  899, 51 8 
Roofing m a terial joint,  S. H. Goldberg . . . . 899,968 
Rope sheave , M. A. Bake r . . . . . . . . . . . . . . . .  899, 648 
Rotary eugine,  S .  Haudensh iel<l 900,013 
Rotary press, 1. B roome . . . . . . . . . . . . . . . . . . 899,691 
Rule and level,  plumb, E. l\f. H u u n t y  . . . . . .  899,730 
Sack Or bag fastener , L . . r. Ph i l l i p' . . 899 , 61 2  
Safety device or saw g u a r d ,  G .  SCh u l Jl' I 'l . .  899 , 567 
Salt cellar,  F. A. D in smore . . . . . . . . . . . . . .  899,71 6 
Salver, J. L. Wareham . . .  . . . . . . . . . . . . . . 899 , 642 
Saud mold cha rging a ppara t u t::! , ,V . J I. 

Wangelln . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. 899 , 640 
Sash a djuster , J. W. B i shol}, Jr . . . . . . . . . . . 899 , 783 
Sash, sl id able aod swinging wiudow, B. 

Hansmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 899 . 731 
Sawm ill ,  band, W. H. rl'I'Ou t .  . . . . . . . . . . . . .  899,575 
Sawm i l l  set works, stop wechu n i sl.ll for, J .  

W'alton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899,579 
Score keeper, C. O .  Wellnitz  . . , . . . . . . . . . . .  899 , 8 1 9  

SPECIAL TO AUTOMOBILISTS •• _ ����I�e;, m�,;n� ' 
v:'���:·dJ. ii: ·ll icks · : : : : : : : :  ���;m 

Sewing machine attachment hol d e r, .I-l . M .  � Grelst . . . . . . . . . . . .  , . . . .  , . .  , . . . . . . . . , .  900,061' 
Bosh M.l<11 e·.o Plugs only $1.25 eacb . Guaranteed in 

every respect, We sell antomoblle supplies cbeaper 
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CllstomArs. We sell anytbtnR' from an automobile to an 
o i l  can . Send for our weekly bargain sheet ; it wtll 
interest you and save you money. 

CONSUMERS AUTO SU PPL Y CO. 
12�2-1254 W abash Aveuue, Chicau:o, 1Ils. 

Sewing macbine a ttachment h o lder, P .  R. 
G reist . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  900,070 

Sewing machine brnider or corder, P. R. 
G relst . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900,069 

Sewing m achine hemmer,  A. Laubscher . . . .  809,544 
Sewing machine throat plate , C .  H. Towers 8D9, 574 
Sewing macbine tuck Ctease r ,  J. M. G reist . 9 00 ,068 
Sewing stand, V . R. Hocbstaetter . . . . . . . .  899,696 
Shaving machIne, A. Seymour-Jones . . . . . 900,002 
Sbeet feeding macblne, H. C. La Batt . . . . .  899 ,995 
Sbeet metal vessel joint , H. M. Bache . . . . 899, 587 

Th P f t· W h Sbock absorber, E. Flentje . . . . . . . . . . . . . . . .  899,662 e er ee Ion rene ! Shoe, J. Hessler . . . . . . . . . . . . . . . . . . . . . . . . . . .  899, 978 
Shoe cleaner, L. L. De Lapp . . . . . . . . . . . . . .  899,515 

Newest wrench on tbe market. Best " all- Shoe , turned, F.  A. Beal . . . . .  " . . . . . . . . . . . .  899,501 

round " tool ever made. All steel-veat Sboes. m anufacture of, J .  Essig . . . . . . . . . . . 899 ,788 

streou:th. Instantly adjusted. Easlly and Sbutter attachment, J. L. McCaleb . . . . . . . . .  899, 889 
quickly operated. Immense time, temper and Sign , pbospborescent, B. G. l(odj banoll' . . . . .  899, 873 
trouble saver. Indi spensable to automo- Signaling system ,  selective, H .  O .  Rugh . . . .  899,564 
bilists. After using the U Perfection " once, Skate , roller, T. i\f. Ferguson . . . . . . . . . . . . . .  899,963 
you w i ll never bny any other make wrench. Skimmer, J. S. Golden . . . . . . . . . . . . . . . . . . . . .  899,724 
Write for circul ar t o  Slicer, bread,  A. Engl und . . . . . . . . . . . . . . . . . .  899,962 
THE PERFECTION WRENCH C O .  Slip bOX, L. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 , 51 0 

Box 426 Port Chester, N. Y. Smoke cleaning device, J.  L. Mattbews . . . .  899,882 , Smoke jack, R. H a rcour t .  . . . . . . . . . . . . . . . . . .  899,667 

T M IS .  ____ _ 

GRINDER 
Has no pumps, no valves. No 

piping required to supply it with 
water. Always ready for use. Slm· 
plest in construction, most effiCient 
10 opemtlon. Price will interest 1/0U 

w. F. & JNO. BARNES (JO., Established 1 8'�. 
1999 Ruby St.. Rockford, IlL 

A UTOM OBILES (new), high grade, can he 
bongo t  from us positively cheaper than manufaf'}turers' 
prices. We buy for SPOt casb ; wonderful what ready 
money wiJl do. We apply and carry out the same arllU­
ment relative to second-hand cars. You cannot a1ford 
to overlOOk our ofi'ers. Send for J i st. A lso ask for our 
g:W
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satisWed w't th the Ilo( .ds. For reductions In the price of 
tires, th e best quality of fresh goods, we have no equal. 
':rimes Sq uare Automobile Company. lan!est d eal ers in 
new and second b and automobtles in the world. 1599 
Broadway, New York ; 1332 Michigan Ave., Chicago, lll. 

WE LL DRIL�ING 
Machmes 

Over 70 sizes and styles, for d rilling either deep N 
8ballow wel ls in any kind of 80il or rock. M ounted 
on wheels or on 8il ls. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

.. WILLIAlllS BROS .. Ithaca, l'II. Y. 

Concrete, Reinforced Concrete 
A N D  

Concrete Bui ld ing Blocks 
Scientific American Supplement 1545 contains an 

article on Concrete, by Brysson Cunningham. 
The article clearly describes tbe proper com· 
pOSition and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives tbe 
p roportion of gravel and sand to be used In 
concrete . 

Soientiflc American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis­
cussion by Lieut.  Henry J. Jones ot tbe 
v a rious systems of reinforcing concrete, con­
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subj ec t  ot relntorced concrete. Notb· 
Ing better has been publlsbed. 

Scientiflo American Supplement 997 conta ins an 
a rticle by Spencer Newberry in which prnc� 
t ica l  notes on the p roper prepara tlon of con� 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the ma king ot 
concrete blocks by SDencer Newherry .  

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis· 
cussed a nd Illustrated . 

Scientific Amencan Supplement 1564 contai ns an 
article by Lew i s A .  Hicks , In whlcb tbe 
merits and defects of reinforced concrete are 
analyzed . 

Scientific American Supplement 1551 contains 
the prinCiples of r einforced concrete with 
some practical i l lustrations by Walte r Loring 
Webb. 

Scientific American Supplement 1573 contains 
an a rticle hy Lou is H. Gibson on the prin­
ciples of success in concrete block manufac­
ture, illustrated. 

Scientiflo American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientiflo American Supplements 1575, 1576, and 
1 577 conta in a paper by Phlllp L. Wormley, 
Jr. , on cement mo rta r and concrete. their 
prepa ration and use tor fa rm purposes. The 
paper exhaustively discusses tbe making of 
mortar and concrete, depositing of concrete, 
facing concrete, wood torms, concrete side­
walks. details of construction of reinforced 
concrete posts. 
EIlcb nnmber of the Supplement costs 10 

cellt.. 
A set of papers containing all tbe articles 

above mentioned will be mailed for $1 .80. 
Order from your newsdealer or from 

MUNN co. 
361 Broadway. New Yorh City 

Snow plow, rota ry , J. F. M urphy . . . . . . . . .  , 899,606 
Soap dispenser, F. M. Steven s . . . . . . . . .  , . . .  899 . 8 1 2  
Soldering compou n d ,  E .  M. & A .  Merrell  . . . 899,673 
Solenoid motor , L. F. Howard . . . . . . . . . . . . . 899, 598 
Spanner or wrench , H . L. Minter . . . . . . . . . . 899.833 
Spark coil,  higb potent ial , C. H. Thordarsou 899,634 
Speed a n d  reversing mechanism, variable,  

N ,  S .  Ha rter . . . . . . . . , . . . . . . .  . . .  899, 974 
Speeders or spinning m ach ines , top roll for, 

. C. E. Riley . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  899, 807 
Spinning m achines, thread board for, O. L. 

Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899 , 609 
Spoke ex tractor , L. P. Parent . . . . . . . . . . . . . 899,701 
Spoke, laminated metal wbeel, J. R. Welch 900,049 
Spring . See Vebicle spring. 
Sp ring wheel, H. E. Hen ton . . . . . . . . . , . . . . . .  899,668 
Stairway, moving, G .  A. Wheeler . . . . . . . . . .  899,933 
Stall and manger, combined cattle, W. D. 

James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899, 829 
Steam boiler, water tube circulating, P. W. 

Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 899,948 
Steels, beat trea tment and quench ing of al-

loyed, J .  Cbu rch wa rd . . . . . . . . . . . . . . . . . .  899,713 
Stock and b a .v rack for wagons, combined, 

H. G .  Tille . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 , 046 
Stone drying and heating appa ratus, L. N .  

McCarter . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  900,032 
Stool, cane, M. H. Mc Na mara . . . . . . . . . . . . .  899, 553 
Stove , W. R. Yendall, Jr . . . . . . . . . . . . . . . . . 899,936 
Stove for drying molds, C .  Morehead . . . . . . .  899.752 
Swltcb, A. T. Foste r . . . . . . . . .  , . . . . . . . . . . . .  899,967 
Table slide, extenSion , O. G .  Franks . . . . . . .  899 , 693 
Tag, jewe ler's,  C. T. W ittstein . . . . . . . . . . . .  899,778 
Talking macb ine , T.  Kraemer . . . . . . . . . . . . . . 899. 874 
Talking macbine attachmen t,  C. Ma rtelock . 899,880 
Tanks,  appa ratus for disch arging the con-

tents of septic or set tl i n g . S .  F. Miller 899, 750 
TannIng extract from pea t ,  E. E. M. Payne 899,800 
Tap, O. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  899 . 9 1 6 
Telephone cut·oll', Gilbert & D m ke . . . . . . . .  889,524 
Telephone exchange apparatus, E .  Tanke . . .  899,850 
Telephone system. A . H. Dyson . . . . . . . . . . . .  899,787 
Time act u a t ed mecha nism . H. B. Snell . . . . . 899,,571 
Time controlled mechanism,  M . K. Bauer . .  900,053 
Time recorder, autograph, W. D. Doremus . .  900,059 
Tinning and cleaning mach ine , combined , 

J. Lewi s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899,996 
Tire Inflater for automObiles, P .  J. Ross . . . 899, 620 
Tire rim , convertible pneumatic, E. K. Ba-

ker . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  899 ,856 
Tobacco extract. m anufacture of concentrat� 

ed, C. F.  Gl oystein . . . . . . . . . . . . . . . . . . . .  899. 865 
Tooth cleaning device, C. P. Schultz . . . . . .  899 , 626 
Torpedo placer ,  Coe & Gla ss . . . . . . . . . . . . . . .  899 , 826 
Toy, C. G. Hellstrom . . . . . . . . . . . . . . . . . . . . . .  899, 866 
Trace bol du, H . S. Geer . . . . . . . . . . . . . . . . . .  900, 066 
Track sanding macbine , T. L. H amer . . . . . .  899,529 
Traction wbeel , H .  C .  Cloyd . . . . . . . . . . . . . . . 899 ,954 
Train a rrester ,  F.  C .  Kubne . . . . . . . . . . . . . . .  899 , 602 
T ransmission mechanism. Glaser & Ol se n . .  899 . 526 
Transportation system , W .  C. Carr . . . . . . . . .  899,588 
Trlchlorindi�o and making same, Engi & 

Kraft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  899, 863 
Trolley pole catcber,  J. H. W al ker . . . . . . . .  899,578 
Trolley support, aerial,  J. Bryan et 01 . . . . . 899,859 
Trolley switch, B. G . Watkins . . . . . . . . . . . . . 899,773 
Trolley wire banger, Bryan & Ethe ridge . . .  899, 858 
Trowel or float, plastere r ' s ,  G. H . Bishop . . 899 , 653 
Truck, R . W. Oswald . . . . . . . . . . . . . . . . . . . . . 899, 797 
'l'ruck, car. W. H. Mil ler . . . . . . . . . . . . . . . . . 899. 674 
Truck, liquid spraying. G. T. Connor . . · . . . . . 900,058 
Tun nel and subway, G. W. Jackson . . . . . . .  899,735 
Turbine , A. Pfau . . . . . . . . . . . . . . . . . . . . . . . . . .  899 ,559 
Turbin e ,  marine, T. G. E. Lindm a rk . . . . . . . .  899, 547 
Type setting and d istribu t i n g  machine, L. 

Robe rts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Typewriting mach i ne , M . W. Pool . . 899,61 5 ,  
rrypewriting mach i n e ,  C. E .  S m i th . . . . . . . . . Typewl'it1n� mach i ne , A. W. S teiger . . . . . .  . 
Um bre ll a ,  ,T. A. Eberle . . . . . . . . . . . . . . . . . . . .  . 
Universal joint ,  E. G. Holfmann . . . . . . . . . , . 
Universal joint, power transmission , H. R. 

Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Valve, Craddock & McCleary . . . . . . . . . . . . . .  . 
Valve, automatic, A. B. S?perkowsky . . . . . . 
Valve, automatic relief , A. Harrison . . . . . .  . 
Valve for engines , steam actuated, A. G.  

899.843 
899,616 
899, 847 
899 , 848 
899, 718 
899, 534 

899,91 3 
899 , 659 
899 ,768 
899,532 

Stokes . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  899, 849 
Valve for rotary en gines, control , E .  Taylor 899, 814 
Valve recording and Indicating device, H .  C. 

Howard . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  899,733 
Valves. m anufacturing air chambers for re-

lief, H. Bu rnet . . . . . .  , . . . . . . . . . . . . . . . . .  899 . 656 
Vehicle, Jesse & Ware . . . . . . . . . . . . . . . . . . . . 899 . 989 
Veh icle run ning gea r,  V. Zdzial·skl . . . . . . . . 899, 780 
Veblcle running gea r. A. L. Hamilton . . . . . . 899 .790 
Veblcle running gear, J. S. Lewis . . . . . . . . . 899 , 877 
Vehicle safety reflecto r. McLean & Gibson . 899 . 698 
Veblcle seat, H .  C .  Ma rtell . . . . . . . . . . . . . . .  899, 748 
Vehicle spri"lg. Nolen & Shepherd . . . . . . . . . .  899 ,837 
Veblcle top suppo rt, W. N. Burt . . . . . . . . . . 899,669 
Veblcle wheel , W. D .  McNaul l  . . . . . . . . . . . .  899, 699 
Vending macblne, coln·control led, R. I. Hill 899,979 
Vessels, gua rd for channeled marine, L. 

Dlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,008 
Vi se , G. M. Yost . . . . . . . . . . . . . . . . . . . . . . . . .  899,779 
Waist and skirt bolder, adjustable , E. 

Czarnkowsky . . . . . . . . . . . . . . . . . . . . . . . . . .  899 . 828 
Washing m acb lne , T .  C . Sorensen . . . . . . . . . .  899,91 8 
Wasblng macblne cylinder, C. Jensen . . . . . , 899 ,988 
Watch, J.  T. Pendlebury . . . . . . . . . . . . . . . . . . 899, 897 
Water closet , N. B . Griffitb . . . . . . . . . . . . . . . . 900. 071 
Water cooling tower, O. M. Gould . . . . . . . . . 899, 665 
Water gage, S.  Neutra . . . . 900,033 
W'aterw ays wltb fal i s , b yd raul ic device for 

m ovable closing organs I n ,  J. C.  Ny-
bolm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899, 700 Wave motor , Bentley & K rough . . . . . . . . . . .  899 , 652 

Wave motor, R. Craig . . . . . . . . . . . . . . . . . . . . . 899.957 
Welgblng apparatus, H. B .  Morris . . . . .  , . . .  899.551 
Welding tool, A . Futterman . . . . . . . . . . . . . . . . 899 ,864 
Wbeel. See Automobile wheel.  
Wbeel , W. H .  Parbam . . . . . . . . . . . . . . . . . . .  . . 
Wheel, G. Wol ke . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Whlffietree attachment. J. Unge r  . . . . . . . . .  . 
Wblp lock , W. H. Helllger . . . . . . . . . . . . . . . 

Wblrliglg, P. E. Smith . . . . . . . . . . . . . . . . . . . . 
W1ndmlll gearing, M. Keys . . . . . . . . . • • . . . .  

W indow. iron frame, A. Pack scher • • • • • • . . .  

899.61 1 
899. 934 
899 . 923 
899,695 
899 . 686 
899 ,872 
899,610 

B A R R E L  S H O T C U N S  
fitted with Stevens Compressed Forged Steel Barrels-DEM1-BLOC SYSTEM.  

Strongest breech mechanism known. Barrel and lng Compressed and Forged 
in one piece.  Stevens Demi-Bloc Guns cannot shake l oose. Prices list from 
$25.00 to $60.00. If you can not obtain from your dealer, we ship direct, express 
prepaid, upon receipt of catalog price. 

' 

The "  How and Why " of these superb Trap and Field Guns is explained in 
detail in our new Shotgnn pamphlet. Send four cents in s tamps for it. 

Everybody shou l d  rend D an Beard's " (}UD I!! and G u nni o ;;: . "  Tens all about woodcraft .  
habits of g a m e  bird s, campi ng equ i pment, cooking-, e t c .  Beautifull y  lllustrated by Belmore H. Bro w n e .  
S ent on receipt of price-�Oc. paper covel' i 3Oc. cloth cover. 

.I. STEVENS ARM S 6. TOOL CO" 810 Grove St •• Chicopee Falls. Mass. 

A Home Made 
Alternating 

Current Motor 

READ SUPPLEMENT 1688 for a good. 
clear article by F. E. WARD, E E" on the making of a ;i horse power 

alternating current motor. The motor can 
De. constructed by anyone of ordinary skill 
in ' the use of tools, who has access to a 
screw-cutt1l1g lathe with a swing of 9 inches 
or more. The motor is designed to run on 
the 100 to 1 20 volt, 6o-cycle, single-phase 
alternating current circuit, now in wide­
spread use for the lighting of dwellings. 
The motor will drive a 16-inch brass fan, a 

small lathe, or a 50-watt dynamo for generating direct current for charging storage 
batteries, and in fact will do almost any kind of work that can be done by one-man 
power. Order from your n ewsdealer or from 

MUNN &. COMPANY, 361 Broadway, New York. N. Y. 

John D. Rockefeller 
says : 

h I know of nothing more despicable 
and pathetic than a man who devotes 
all the waking hours of the day to 
making ' money for money's sake. t

t 

At last the man about whom everyone is talking tells his own 
story and something about his early associates-how he and 
his partners worked together-how many more opportunities 
there are now for young men than there where twenty 
years ago�all this and more in the November number of 

THEWORLDJSWORK 

To save $2.00 on 
these  m a ga zin e s  
tear o ff  this corner 
and put your name 
and address on the 
m a r g i n  b e l o w .  
Send post-haste with 
$3.50 to Doubleday, 
P.age & Co., New 
York Ci ty, N. Y. 

2 5  c e n t s  a c o p y  
Buy it to-day ! 

=The= 
Magazine Library 

The Newest Offerings : 

Everybody's . . .  $ 1 .50 
America's top-limit magazine 

The World's Work 3.00 
Interpreting to-day's events 

The Delineator . • 1 .00 
The home and fashion authority 

Regularly $5.50 

The three that will suit the taste 
every family of every rnember of 



OCTOBER 10, 1908. Scientific Alll.erican 

I � � ____ 
I

t �1i l'e mak ing mach in (' , 1 1 0 1'h, A .  r .J. K i ts<, l -
• � .  � .  mall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899, 5-12 

'\'uod c a rv i u ,(!'  m a c h i nf',  "'IV . : r . J<:t: : l I l . . . . . .  899. 5 ] 9  

Gasol t- ne Engl- nes \Vood , IHl'st!l'ved, 1 ' .  U. Rt' i ll .,· . . . . . . . . . . . . .  S09,90 .... 
Woo(l, 1'1I 1 can iz in:; ,  C. Howa rd . . . . . . . . . . .  000,01 7 

1 "'001 wush i ng  I I l 4 1ci l i nery , S( l l I l � ( 'ze ro l l  fnl' ,  

S i m p l e ,  re l i ab l e  
powers adapted 
to a l l  c l asses of 
m e c h a n i c s .  

I\I A KE C ERTA I N  OF YOUR PO WE R 
I. H. C. enKines are dependable, easlly controlled, 

economlcal of fuel, and req uire the minimum of 
attention. 

'1'boroullh factory tests and a guarantee from a 
company that cannot afford to send out engines 
t hat prove fa.ilures make you safe. 

Vertical engines in 2 and 3 and 25-borse power. 
H9rizontal ( Portable and Stat ionary) in �, 6, 8, 10, 

12, 1:> and 2O-borse power. Call on local I. H. C. agents or write for catalog. 
I N TERNATIONAL H A R V E S T E R  CO .  OF A M E R I C A  

(Incorporated) 
1 5  Harvester B ldg . ,  Ch i cago ,  U. S. A. 

1. ]"i' , B u rn h a m  . . . . . . . . . . . . . . . . . . . . . . . . . 000. 05;) 
Woven fabdc, l .  l<l. Palmer . . . . . . . . . . . . . . . . 900,036 
Wrench, I .  1 1 .  Alr '·oy . . . . . . . . . . . . . . . . . . . . . 899,707 
Wrench, J.  1(e i r, Jr . . . . . . . . . . . . . . . . . . . . . . .  899,805 

DESIGNS. 
Bauge, .T. �ai l i l 1  . • . • . . . . . . . . • • . . • • . . . . • • • . • • 89, 584 Badge 1 ) 1 '  :-: i Hl i L tu' a l' l i t : I ! ' ,  .\ . "' , �1 I t 1 t h a rt t . .  39,58G 
Bird C:I,l.W, I.. H . . Toh I l S O I l ,  J r  . . . . . . . . . . . . . . .  39 ,5!)G 
Cabinet, A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . 39,593 
Emblem , campn ig l l .  I': . .T . PO�J l i :-: i 1  . . . . . . . . . . 39,586 

I Emblem or sim ihu fl l" t i C

.

1 C ' C. B. B ra u nste i n  39 , 587 
Glove, C. Leppel-t . . . . . . . . . . . . . . . . . . . . . . . . . .  39 ,597 
Hat fustcl ler, lady's, M, J�1. rtlr l l �· . . . . . , . . . .  39 , 589 

Implement hol<ler. A . A . Low . . . . . . . . . . . . . .  39.291 
Powder coutil iner cap, F. S .  J I �· ; l t t .  . . . . . . . 39,;:>90 
Sbade holdel', H. E. W a t id ll'  . . . . . . . . . . . . . .  39 ,592 
S i lVCnYHl'e borde)', J . E. S t l'a " I ' !' ,  J r  . .  , . . . . . . 39 ,588 
Stol'e, E. B. Col hy . . . . . . . . . . . . . . . . . .  39,505 
Trimming, W . . H e l b i g . . . . . . . . . . . . .  . . . 39,�98 
Vehicle seat, W. I I .  McI ntyre . . . . . . . . . . . . . .  39 ,094 

TRADE MARK S.  
Agricultural macll i n c l'j', Foos l\f: l 1H1factul' ing 

I Co . . . . . . . . . . . . .  · · ·  . . . .  · · · · · · · · · · · · ·  . . · ·  70,728 
Ant iseptic dusting powder, ShH t'p & Oobme . 70, 7 1 9  
Antiseptic emollient, Sbal'J) & VOl l l l l ( '  . . . . . .  70,7 1 8 
Antiseptic preparation, Akt iebol;Iget Ba l' ll U l l -gens 'l'ekniska 11�ah ll k .  . . . . .  . . . 70, 7 1 1 

I Automobiles, Oesterreicbische D a l m l e l' - M o t u l'­
ens-Gcsellschaft Gesellsch:l ft nl l t  besch-

SEALED PROPOSALS. raukte l' I l a ft�ug . . . .  . . . . , ' . 70,779 

SEALED PROPOS A LS will be .received at the Office Bevel:agc, mal t ,  Bvansnlle B l e\\ I I lg ,..\ :sSOCI3-
of the Light Ho E '  T k i l N Y t lon . . . . . .  . .  . .  ' . 70,727 

until 1 o'clock �.
s

�" (fct�
e

�. lOO8m�n�sltie�' opened BiSCU its , cl'iI,ckel's, and ul'cad, I l l'Sl:i B i sc u i t  & 
for turnishlng one fourth-order l antern for Soutb we.t Bread Co. . . . . . . . . . . . . . .. . . . . : . . . . . . . . . . 70 ,730 
Ledge Ligbt-Stlltlon. New London Harbor. Conn. ,  In BiSCU Its or crackers, J: S. I V l l l s '  SOl i  . . . . . . . .  70 , 73g 
accordance with soecitlcatlon9, copies of w hich .  with Bttters, orange, G. St legleJ' & Co , . . . . . . . . . . 70, 74 ,  
blank proposals  and other information,'may b e  had u pon Bread and crackel's, dog and puppr , Potter 
ap'plicatlon to the Light- H ouse Elll<lneer. Tompkins · & Wrightlugton . . . . . . . . . . . . . . . . . . . . . . . 70.746 
VIlle, N. Y. Brusbes, paint, C.  'V. Snow & Co . . . . . .  70,701 

Canned fruits and vegetables, Bur ton & Da-
vis Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 ,723 

LET US  B E  YO U R  FACTORY 
Canned fruits and vegetubles, J .  l" . PyLe & 

Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 740 

STA M P I N GS ,  M O D E L S ,  E X P E R T  W O R K  
Canned sa lmon .  N o r t h  l ' i lc ific 'rl':Hl i n g & .  

T II F.  " LORE M A (' II I :\ E A�D "TA M PIXG ('0 tJ 1 0  lI amtlton 't_ •• ('h',elnn_d: O. • 
Packing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 . 739 

Catalogue, serial , Missouri Glass Co . . . . : . . . .  70,763 Chandeliers, Cbas. PolHcbeck & Bro. Co . . . . . 70,724 
Cigarettes, \Vare-Kramer Tobacco Co . . . . , . .  70, 709 
Cigars, Smetzer C iga r  & Tobacco Co . . . . . . . . 70,708 mwMtJ;m'''1 Corliss Enllines 'Brewers' and Butt lers' Macbinery. THE

'
VILTER 

M FG. CO., 899 Clinton St .. Mil waukee, Wis. 

Cigars, cberoots, and l i t tle cigars, H .  Burger 70,699 
Cordials, G. Aqu i l lo . . . . . . . . . . . . . . . . .  · · . . .  · . .  70,722 
Corsets, Wright Formette Co . . . . . . . . . . . . . . . .  70,778 

MODELS cl E X P E R I M E N T A L  W O R K .  
Inventions deveioped. Special �lacblnery. 

E. Y. BAI LLARD.  2 4  F ran �lort St reet. N ew York.  

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PA�KER. STEARNS .t. CO .. 228.229 South Street. New York 

Cotton dress goods, L. Hess & Co . . . . . . . . . . 70, 7 62 
Disinfectants and vermin-exterminators, II'. J. Ben' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,7 1 6  
Engine undel' water exhuusts, C .  B .  Chnt-

1ield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,700 

Feed, gluten, Corn Products Refin ing Co. , 
70,725, 70,726 

Felt roofing, Barrett Manufacturing Co  . . . . . 70, 698 
Fish books O. Mustad & Son . . . . . . . . . . . . . . 70,704 
Flour, whe'at , Longmont Farmers M i l l in;!'· & ' 

Elevator Co. . .  . . . . . . . . . . . . . . . .  70,733 to 70,335 
Flour wbeat, Tacoma Grain Co . . . . . . . . . . . . 70,743 
Glass�yare, certain ,  Opalite Tile Co . . .  ' .. : . . . .  70,706 

E L EC T R I C  G O O  D S.-Bi� Cat. 3 cts. Want Hea���t/r����,. ?���. ?,ty . B��,."e� . E .. alll� 70,754 Agents. Obio llllectric Works. Cleveland, O. Horse blankets, Kileedier & Co . . . . . . . . . . . . . . 70 ,745 

H O E FT &. C O M PA N Y  
Die Makers, Machinlst8 nnd Machlnery BuUders 

120 Michigan St., Chicago, U. S. A. 

DIE M O DELS SPEC I A L 
W O R K  T O O LS M A C H I NER Y 

If made III ruetal. we can maKe It.  
' \1 W :\ A I.  S T A ll I' " '' .'x n  E I. E(· T I I H· \\ O ll " �  

1:;.3.1.,9 s . .  J eff('r .. u n  !'lr('et.  Chic,·lll!'o. I I I .  

Insulated wire, Nat ional India Rubber Co. , 
70,737 , 70,738 

Lamps, electriC, R. E .  Dietz Co . . . . . . . . . . . .  70,741 

Leather, tanned and dressed, H. W. Ciark . . 70,751 

Liniment, M .  W. Barker . . . . . . . . . . . . . . . . . . .  70 ,7 1 2 
Liniment, Coffin & Scbamerborn . . . . . . . . . . . .  70 .7 1 5 

!tniment, oil, Dr. J. H. McLean Medicine Co. 70,755 

Lock washers, Positive Lock Washer Co . . . . 70. 7 66 
Medicated bathing Ouid, G. Buckle . . . . . . . . . 70, 7 1 3  

Medicinal prepal'll t lon .  certai ll . J . J .  Vetter 70,721 
Milk, cream, but termilk ,  butter and cheese, 

White Springs Farm Dai l'y Co . . . • • •  , . 70,744 
Music, sheet, L. C.  Kussner . . . . . . . . . . . . . . • .  70,761 
Musical instruments, certain , Puntenney & . 

I Eutsler . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . 70,776 '�aIi �fe1�t§:!�r.s�fe
e
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_: __ e_ Indiana and Frankll� Streets, Chicago, U. S. A. peaC�.

s ��� . .  �:��l.U.
t . . ������' . . �?�1.1�·1��� . �l���� 70,760 

Pipes, tobacco, Peach Pipe Co . . .  ' . . . . . . . . . . . 70 , 707 
Plastic compound, certain .  G. E. Walter Co. 70, 757 
Powder, tooth , Sharp & Dobme . . . . . . . . . . . . .  70, 7 1 7  
Refrigerators, Norvell-Shapleigh Hardware 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,705 
Remedy and hair restorer, dandruff, D. R. 

Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,749 
Remedy for certain diseases, Chicago Pbar-macal Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,7 1 4 Remedy for beadache, O. L. Sherer . . . . . . . .  70, 720 

T I h Circular free. WO!.lderful Rubber bel t in" hose , and macbinery pack-e egra P Y :2�;'''��NieGRA.p'ji l i��, Ancbo;' Pn�king Co . . . .  , ' . . . . . . . . . . .  70 ,748 
CO .• Dept.. 52, 3D Cort_ \ Sheetmgs and d l' l illngs, ExpOSItion Cotton 
laodt St N ew Y ork M i lls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 756 ., · 1 Sheetings, sbirtings, drills, etc. , China & Ja----
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$5 press prints cards .  Jabels, etc. Circular, Silk tubrcs, woven, Phalanx Silk Mill . . . . . •  70, 7 65 
book, newspaper pre"s $lS. Money kaver . Soap, Glllette Safety Razor Co . . . . . . . . . . . .  70 ,758 
maker. All easy. aules sent. Write factory Soap, M. E. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  70, 777 
for press catalog, type, paper, etc. I Soap lanndry, Procter & Gamule Co . . 'l'U� PU.ESS CO., M eriden, Conn. ' 

70,767 to 70,775 

.. D O LLA RS & SENSE " FREE. �����co�vir��a��t'el S:O'ki���n1zbedi�;';I' ·C�: �g:m 
. .  DO LLARS & SENSE " (COL. HU NTER'S GREAT Tonic beverage, F. H. Keron . . . . . . . . . . . . . . . 70.731 
BOOK) free with ADV ERTISERS MAGAZIN I!J one Tools, certain, Coll ins  Co . . . . . . . . . . . . . 70.752 , 70,753 
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.J':� 70, 7R6 magazine free. ADVERTISERS MAGAZLNE, 753 Com- Velveteens, J. Hal lworth & Son . . . . . . . . . . .  70,759 merce BUilding, K ansas City, Mo. Vinegar, malt , Grimble & Co . . . . . . . • . . . . . . .  70, 729 �..... Chemical Analyses 
. .. . Industrial products examined and working 

formulas provided, processes improved, coun­
eel and expert evidence. Assay of ores, alloys, water 
and fIlels, etc .. etc. Inventors assisted; Instruction.. 
Establisbed 1882. Monadnock laboratory, C h i cago. 

LABELS. 
"Daniel's P. P. P. Rod Packing, " for  rod 

packing. C .  A. Daniel . . . . . .  . . . . . . . . . . .  1 4 ,382 
"Elfenbrau ," for beer, C. & J. :\'l ichel Brew-

ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 , 374 
"Keystone ," for condensed m ilk, Lacka-

wanna Dairy Co. . . . . . . . . . . . . . . . . . . . . . 14 ,377 

EI ct ' c  D namos a d Motors "Navajo ," for canned corn, McCord Mercan-e n y n I tile Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 , 378 
d f C I .AI 4 "Pond · Lily ," for cold cream, S. l\f .  Sur-Sen or ata ogue o. 5 geant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 ,379 

ELECTRIC CO. "Qui>�"wd�;:�a;o�ri::ce 0�0\�3g:,a 
J.

R
�:·''be ��i� Terre Haute. Ind., V. S. A. bault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,380 

"Queen Alexandrias of Judea Sweet Floren-

n d t lne Powder," for tooth powder, J. L. 

a e De Zeabault . . . . . . . . . . . . . . . . . . . . . . . . . . 14,381 
i "Royal Floor W'u x , "  for wax for pol i sbing 

floors, woodwork , and furniture, E, A .  A H ome 
Alternati ng 

Current Motor 
Bromund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14, 383 

"Sporting Extra, It for Cigarettes, H. Lako-
wetzky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,376 

uTable Rock Mineral Water," for Datural 
mineral water, J . P. Porter . . . . . . . . . .  14 ,375 

PRINTS, 
"Aristos Red Turkey Wheat Flour ," for 

wheat Oour, Soutbwestern MllIlng Co . . . 2,352 ( 'Don ' t  Crow," for teas and coflecs, James 
Van Dyk Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,351 

"Merion Butter, " for butter, W. R. Lees & 
Bro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ,353 

"Ours Is a Record of Victory with Victor 
Records, " for disk records, G.  A ,  Stanley 2,354 

READ SUPPLEMENT 1633 fOlC a good, clear article 
by F. E. WARD, E.E.,  on tbe making of a 
Ys horse power alteruati ng current motor. 

Tbe motor can he constructed hy anyone of ordinary 
skill in the use of tools, who has access to a screw· 
cutting lathe witb a swing of 9 inches or more. 
The motor is designed to run on the 100 to 1 20 volt 
6o.cyc1e, single_phase alternating current circui t ,  ?OW in widespread u s e  f o r  the Ii�hting o f  dwell- ot �n";l��et�n�of� f:e 

t��re�����fic
l��i�

n 
oranadnydr;���� lUgS. The motor Wil l drive a 16-tnch brass fan, a in print Issued since 1863; will be turnisbed from 

small lathe, or a 50-watt dynamo for generating I this omce tor 10 cents, provided the name and 
direct current for charging storage batteries, and in nnmber of the patent desired and the date be 
fact will do almost any kind of work that ca n  be 'i!�::: Add ress Munn & Co. , 361 Broadway, New 
done by o ne-man power. Order from your news- Canadian patents may now be obtained by the In-
dealer or from ventors tor any ot. the inventions named In the tore-
MVNN � CO., 3&1 Broadway, New York _ ���n� •• li::unn F:r C�.��l �r�al;�;.�erNe�ar�g���rs 

N o  mattere' WesternElec-
how finely a ... • •  tric I n tercom .. 
business houle . . m U 0 i c a tiog 
may be organ... ;. T e l eph o n e s  
ued an d  5Y5. .' .  are furnished 
tematized. it is • • in both wall 
necessary that a n d  d e s  k 
intercourse be easy be. types. They are inex-
tween heads of depart- pensive to install, re-
ments in order to settle liable io operation, and 
the hundred and one of low maintenance 
unforseen p r o b l e m s  cost. They are o f  the 
that arise dai ly inevery high qua lity·stan dard 
busine,s. adopted by the largest 

A Western Electric operating telephone companIes. 
Intercommunicating Telephone System actually Write fir Boollet No. 5002 on Inttrcqmmunicatin� 

puts your organization at your finger tips. Ttltphone S,lfltmS for Business and Residence Uu. 

VVESTE FtN 'E �.eTAIC 
261 S. Clinton St., Chleago c:;O�� · 460 West St., Dept. 600, New· York 

AmerllC2lll1l 
H «)) m e§ 2lIm <til G2lr<til ell1l§ 

hence thi s  department will be 

gives its readers the experience of experts in solving 
the most difficult H O M E  PROBLEMS. It is a 
thoroughly practical magazine having the word 
"Home" for its keynote. 

H ow to B u i l d  t h e  H o m e  
(]I Floor plans and detai ls o f  construction of houses 
of moderate cost as well as more pretentious man­
sions are a feature of each issue. 

H ow. to Deco rate t h e  H o m e  
fJJ The most experienced decorators i n  the country 
describe h o w  the best and most artistic results are 
attained from the point of expenditure, and the more 
important one of satisfaction. 

H ow to P l a n  a n d  Lay O u t  the G a rd e n  
g The frame o f  the House-picture i s  the garden, 
and success in its treatment means that each tree and 
shrub is correctly placed as well as properly grown, 

found most helpful. 

Outd o o r  l ife a n d  A m u se m e nts, Arti c l es o n  H ou se ' n d u stri es, 
every phase of country life is authoritatively discussed fro m month to month in its pages. g "American Homes and Gardens" is  conceded to be the handsomest magazine pub­
l ished in America. Its illustrations are largely reproductions of original photographs 
printed in duo-tone. Its beautiful cover printed in colors changes each month, and is 
always a work of art. fJJ SubscripUen price, $3 per year. 

fJJ If you send us an order for a year' s subscription now we will send you the N ovember 
and D ecember, 1908,  numbers free, entering the subscription for the full year 1909.  

Attract ive C l u b  Offe rs : 
American Homes and Gardens, 

Scientific American, 

American Homes and Gardens, or t 
Scientific American, - - - - f 
World's Work, 
Everybody's, .-

$3 .00 1 
3.00 f 
3.00 
3.00 
1 .50 

$7.50 

Both to the same address 

$5. 00 

Our price 

$5_ 35 

Address MUNN &. CO., No. 361 Broadway, New York 

• 
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BOERl 
BINOCU LAR 

"PAGOR" 
The smallest and newest PRISM GLASS 

made. Has not its Equal. Possesses extraordinary 
sharpness and clearness. 

Descriptive catalogue sent on request. 

C. P. GOERZ AMERICAN OPTICAL CO. 
52 Union Square. E •• New York 

CmC.AGO ILL. SAN FRANCISCO, CAL. 1514 Heyworth Building 703 Claus Spreckels Bullding 

righter 
tha.n e l e ctric ity or acetylene 

--che ap er than k e rosen e--makes 
a n d  burns Its own gas. 

No GREA SE. DIR T.SMOKE 0,. ODOR. A sa.fe . p owerfu l,whlte , steady l i g h t , 
--durable and handsome. Over 1 0 0  
styles--e very laUlp w arranted. 

ACENTS WANTED EVE RYWHERE.  
THB BEBT LIUIIT CO. , 'S7 E . 5th St . .  Cuten,O. Ownen or Original Patents. 

The New Automobile Supply House 
Everything for the 

A U T O M O B I L E  
Wri� 1909 

Advanee Catalog Sheets 

NEW GO�TJ[ODS, 
PIUUES AND LOC,!-TION 

AllUtmobile Snpply Dept .  ot 
TJ[E BAUM I RON co., 1224 UIlrney Street. Omaha, Nebraska 

H ALF 
P�ICE 

To Clean up Surplus Stock 
Semi Annual 

C L E A I U N  G S A L E 
OF 

Autolllobile Supplies 
and Acces sories 

Send fnr Flyer No. 18 
NEUST ADT AUTOMOBILE « SUPPLY CO. 

3932 Olive Street St. Louis,
' 
Mo. 

Draughtsman's Protractor 

(�,v-----::::---] This is a great tool 
for any drsughts­
man. It is In­
stantly adjustable 
to any angle, and 
bas a vernier read-

�n.f.�o g�l:'h,*e�nd�� 1�1��.
ar��:h

d
eJh� �1�I�a���:':-J: 

Will be sent to any address, charges paid, for $3.SO, 
GOODELL.PRA TT CO.,  Greenfield, Mass. 

ARE THE BEST. 
�'or sale everywhere. Send for 

Catalog No. 16. 
L V F K I N  R V L E  C O. 

Sag i naw, M i c h . , .U .  S. A .  
New York and London. 

'Scientific ' AInerican 

A good pillow helps-an 
Ostermoor Pillow helps a lot-but 

the body rest is on the mattress. Our ex-. 
perience of over fifty years of m�ttress ma� 1l1g 

has developed , to the poi nt  of sleepmg perfection , the 

Ostermoor Mattress, $15. 
A mattress that never humps or I A mattress that is guaran­

lumps' sags or bags . That is clean teed bY' its mskers-not ·only 
and keeps clean-a sunbath its only that jt i� Bs · represented • . but 
needed renovation. Germ-proof, that It will aod muat sabsfy 
vermin-proof, moisture-proof. you. 

. 

Send for our 144·page Book and Samples of Ticking. Free 
With them we send the name of your OstermOOT dealer. When you 

buv be sure that the name "Ostermoor" and our trade-mark 

Jahye��t���e: O�r;:i�� �fa:-:=eslt y;�hJ"Age�ie� L'!:: ::�:; I-:i�!ock: we w,IU 
8hlp direct, express prepaid. 8ame day cheek Is received. 30 Night. 

Free 'frial granted, money returned if dissatisfied. Send for 
our free oook, "The Test ('I,J ·Time." . 

OSTERMOOR a: CO . .  237 Ellzabetb St. New York 
Canada: Alaska Feather & Down Co" 

Puts the Best 
Cutting Edge on 

Any Razor 

There is a quality in the smooth 
surface of a Torrey Strop which 
gives a wonderfully fine edge to a razor-our free catalogue tells you 
about it. Once you shave with a 
razor stropped on a "Torrey, " you 
know what is meant by a "perfect 
edge " and you know how to get it. 

TORREY 
STROPS 
are best. To use one, just before 
shaving, puts a razor in such fine 
trim that shaving is a luxury. 

Torrey Strops can be had for 500., 700., 
$1,00, $1 .50, $2.00 and $2.50, In style and 

�
ual-

�llJYf i���Sfe��gr d���n���f;!
c
:�em, ��� 

a new strop or money back if not satisfied. 
Ask for TORREY STROPS and RAZORS 

'rorrey's ,, 1 i · E d g e  Dressing w ill keep any 
strop 80ft. and pl i able. Price 100. at dealers 
or mailed on receI pt of price. Catalogue 
containing valuable information free. 
l .  R. TORREY & CO. ,  Dept. G, Worcester, Mass. 

�t\o . . . S��!�It!T 
i Not a tOY. Gives' accurate I , results In Surveying, Navi-

. gatton . etc. Invaluable to • 1 hOBe interested in enJZin-
. eering. Price $1 .00. 

L. DUERDEN, Port Wasblngton, L. I. ,  New York, U.S.A' 

ELECTRIC LAUNCH 
design in thi s paper is for B motor of unusual simplicity 
of construCl ion, wblch can easily be bullt by an amateur 
at smali cost. ' It Is Intended for a boat of about 24 feet 
over all and 4 feet 6 Inches beam, draw ing 18 inches. and 

�e�ac���� ofll���f:.t���1( ���g �a�t;. 
a Sd'e"e

ed
t5gE����� 

AM ERICA.N SUPPLEM ENT, No. lZ02. Price !O �ents by 
mail, from this office. and from all newsdealers 

Ltd., Montreal 

The 
"MOTOR OF MERIT" 

Honestly Built 
Honestly Sold 
2, 4 , 8 , 1 4 H . P. 

They are made for the man who wants the best. 
Cushman Motor Co. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's U se.-Tbe utilization of 110 volt 
Alectrtc circuit8 for small furnace work. By N. M onroe 
Hopkins. 'l'his valuable article Is accompanied by de­
tailed working drawin�8 on a large scaJe,· and the fur· 
naee can be made by any amateur who is versed in the 
use of t.ools. This n.rtlcle Is contained in SCIENTIFIC 
A MERICA.N S UPPLIIlMENT,_

N o. 11SZ. Price 10 cents. 
For sale by MUI<N & Co., ",,. Broadway, New York City 
or by any bookseller or newsdealer. 

I WILL M A K E  YOU 
PROS PEROUS 

I f  you are honest and ambitious write me 
today. No matter where you l ive or what 

k��:te b:��:!�Ob'y Im;N� a��:�l��uUS�ra� 
Representative of my Company in yourtowu ; 
start you in a profitable business of your own. 

and help you make big money at once. Unu.uel opportunity for men _Ithout 
::r�!�1'8 tc:,o:�G:::'d· f�"d::�t�::I"a�:O�RW�: 

Write today. 
NATIOIIAL CO·OPERATIVE REALTY CO. 

K. B.Y. Marden B1llldlnc 
Wssh1ncton, D. c. 

Scissor- Pencil 
Pencil-holder, point-protector and 

scissors combined. 4� ins. long� 

s���: off b:;:qh·fe:�flY s!1��: 
eled. Good quality pencil. 

FolWl to take same space as .ordinary peneU. Handy as8f�1:r :out:;:; lmt�t 
Opened in a second. A necessity to all. 50 cents postpaid. �ling­
silver '1. 50. An ideal gift. Money bock if not ·satisfied. 
C. Scbroedel. MaD8ler, Sclssor·Pencll Co .. Rocbester, N. Y. 

Whal Do YOU1 
Wanl To Bu . 

We can tell you wher,e to 
buy anything you want. 

Write us for the addresses 
of manufacturers III ANY 
line of business. 

Novelties, Special Tools, . 
Machinery, Equipments. 

New Patent LABOR­
SAVING DEVI CES. 

MUNN &. CO. , Publishers of Scientific American ' 
3 6 1  Broadway, New Yo rk, U. S. A� 

IoOIS I IOOIS l IOOIS I Engine�t:ing 
W e  keep all kinds. Send your name 
on a postal and get our SS-page Booklet 

News 
The Leading E�neering Paper of the Wodd. For Civil, Mechanical, Mining and Electrical Engineers. 

1 00  to . 1 25 pages, 9ft X 1 3ft, weekly. Send ten cents for sample copy. 

Montgomery « Co., 109 FultOD St., New York City I THE ENOINEERING NEWS PUBLISHING CO. ,  2 1 4  Broadway, New York 

OCTOIlER 1 0, 1 908. 

� Tht HOLSMAN 
'�O�" A nY wh.et'"'e 
High Wbeels Travel All Roads Bealuse 

AU Roads are Made to be Traveled 
by Higb Wbeels 

The Holsman is the origm:!l high.wheeled automobile. It 
will go where 110 othtlr automobiltl of equal horse power can 
���:�r �d.OVWI�!�r rir�es':;:�Ut��t �SOO�h Itn 
Climb In AmerIca. Cheaper tb!l.Q 
O�k�!.� u2t���� ���� JoJit¥��; $550 U p  
tires. N o  differentL"l gears or.friction 
clutche!l. A tilacksmitli ean m�ke all 
Ordinary rep.'lirs. Eyery maehtne gnar. anteed. Built by the oldest and largest 
manufacturers of high-wheeled suto­
mobIles in th.P world. Annual 
sales over $600,000. Write 
for Clitalogue and testimonials. 
HOLSMAN AUTOMOBILE CO. 215 Monadnock Block,Chlcago . 

'. 
L A N D  

Electro· Plati ng 
A�plratu8 a na  Matlflll 

• mil 
H anson & V a n W i nkle 

co., 
Newark. N. J .  
28 & 30 8. Canal St. 

Cbic...,.o. 

Kansa; City, Mexico & Orient Railway 
IRRIGABLE LANDS IN THE FAMOUS PECOS 

V ALLEY -PECOS COUNTY. TEXAS. 
No Homestead or Residence Req·.nlrem.entl l.  

These land. may be enlered in thereof at $40 per acre on terms 
-no interest-no taxes for bve years, 
right and proportionate own�rship works, now building. Filings made 

The "Orient' road now has over 
eration between Kansas City and the 
and will lOOn be in operation over its 
these land. which will then command $ 

For full information regarding theSe 
road enclose four cents in stamps to the 

BOARD OF LAND COMMISSIONERS 
751 Vlcto.;. BIdg. Kansas City , 

It means spmetbing to the owner of an 
auto, motor boat, or gtl8 �ngine to feel his 
ignition current is stronlif, sure and reliable. 

The IInbler.Da,.ton Storage Battery 
is indestructible, compact, simple, sure. Made in the factoTY that produces the famous 
A pr,le BaUeW Charger, the onl
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Ohio 

ELECTRO MOTOR. SIMPLE, HOW TO 
rnake.-By G. M. Hopkins. Description of a sma l l  el ec­
triC motor devised and constructed w itb a view to aSflist­
ing amateurs to make 'a m otor which mi�ht be driven 
witb advantage by a current deri ved from a battery, and 
which woul d have suffi cient power to operate a foot 
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ICAN SUPPLE"ENT, No. li4 1 .  Price. 10 conts. To be 
bad at this offi ce and from all newsdAalers. 

ALL THE NEWS OF 
MOTI ON PI CTtJRES 
Leclure and song slides every 
week In tbe leading journal of 
the trade. 

Best Medium for Advertisers 
lec per copy, $2 per year. 

MOVING PICTURE WORLD 
125 E. 2341 St., New York City _,VBRI(4TlS5fl:: 

. • ANYTHING. $�;,nl .s- ... s .  C LI NTO N ST. 
at. B lS LY O CO  f .. ':lfruft.U54 


