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NEW YORK, SATURDAY, JULY 3rd, 1909. 

The Editor is always glad to receive for ��iiJninatlOn iIInstrated articles 
on subjects of timely interest. If the photographs are sharp, the articles 
short, and the facts a'dthentic. the contributions will receive wecial at
tention. A{;(;cpted articles will be paid for at regular space rates: 

FACT AND FANCY IN AERONAUTICS. 

Scmebody has said that the successful inventor is 
usually, more or less of an idealist, and invariably is 
possessed, of a strong imagination. Judging from the 
wild flights of fancy upon which an epoch-making in
vention serves to launch the innumerable army of 
magazine writers, we might add that in addition to 
being an imaginative idealist, he would seem to be 
something of a hypnotist as well. 

As a matter of fact, although the inventors of the 
steam engine, the telegraph, and the flying machine 
were necessarily possessed of a creative imagination, 
they were essentially of a practical and conservative 
turn of mind. Stephenson, Morse, Marconi, and the 
Wright brothers may have found time in the midst 
of their busy hours to glance at the future, and be 
momentarily thrilled at the thouglit of its splendid 
speculative possibilities; but. in the main they. were 
too conscious of the inherent limitations of their in
ventions, too strongly engrossed in the effort to work 
out patiently each nearest problem as it arose, to 
indulge in wild prophecy of future accomplishment. 

The attitude of the Wright brothers during their 
wonderful demonstration of the possibility of mechani
cal flight may be referred to as proving the truth of 
the above observations. Although they have created 
the art, at least as far as ita practical expression is 
('cncerned, we doubt if anyone who has spoken or 
written on the subject of the development of flight 
has been more reluctant to predict the achievements 
of the future, or more conservative in pointing out 
the inherent limitations of the art. On the other 
hand, it is rarely that the birth of a new invention 
has brought forth such a flood of preposterous and 
impossible literature as has appeared during the last 
few months on the military and commercial future 
of the dirigible and the aeroplane. 

Without in the least disparaging the fine achieve· 
ments of Lebaudy, Zeppelin, the Wright brothers, Cur· 
tiss, Farman, Bleriot, and others, whose iritelligence, 
pluck, and perseverance have made aerial flight the 
sensation of the day, we wish to draw attention to the 
fact that in their present state of development, neither 
the dirigible nor the aeroplane has the slightest prac
tical military value. The best that can be said of them 
is that when certain inherent defects have been over· 
cGme, they may, in a limited degree, be put to military 
use. At the present writing this field would seem to 
lie exclusively in the direction of scouting and the 
carrying of dispatches. 

In proof of this, we point to the fact that at present 
both the dirigible and the aeroplane, and particularly 
the latter, require, both for their starting and land
ing, the provision of a .large, fairly level field or cam
pus, free from the obstruction of trees, telegraph poles· 
and wires, and buildings. In the case of the aero
plane, it is even necessary for safe starting and stop
ping that the surface be free from tall weeds or grass; 
for should the machine in coming to the ground dip 
sufficiently for one wing to sweep in among the long 
grass, the contact is sufficient to swing it violently 
around across its course, at the risk

' 
of wrecking the 

chassis or runners. Furthermore, the well-known reo 
luctance of the aeronaut to start into the air in any
thing stronger than a moderate breeze, particularly 
if the wind be variable, is very sig�ifiCI!-!lt of the pres-
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ent crude condition of the art considered in respect 
of its commercial or military value. We do not hesi
tate to affirm that there are many years of patient 
mechanical development and practice in the air ahead 
of us, before we shall see the production of an aero
plane which can arise or alight (as it must neces· 
sarily do to be of practical value) with that inde
pendence of time, place, and weather conditions which 
marks the flight and the coming and going of the 
birds of the air. 

Perhaps the most absurd of the military claims 
made for the airship and aeroplane is that of their 
ability to sail over hostile territory and destroy cities, 
fortifications, and military depots by the expedient 
of dropping high explosives. In view of the great 
range of modern artillery, and the fact that a special 
type is now being developed to repel airship attack, 
the machine must operate at a height of at least a 
mile above the earth, if it is to be safe from shrapnel 
and the special shells which will be furnished for its 
destruction. At that height it would be a question 
of the merest chance if a bomb released from the 
machine struck the object aimed at. There would be 
no means of determining if the fort, magazine, etc., 
was in exact vertical alignment at the moment the 
missile was dropped. Allowance would have to be 
made for the velocity of the wiu4 which velocity 
could not _ he Imown to those who were moving in 
midatr. Moreover, the direction of the flight of the 
projectile would be the resultant of the vertical veloc
ity, due to gravity, and the horizontal velocity of the 
ship itself. Consequently, to make a hit, the projec
tile would have to be released before the machine was 
vertically over the object, and at a certain specified 
distance ahead of the vertical line. How would the 
operator determine the exact moment at which to let 
go? It is evident that even approximately accurate 
aiming would be out of the question; and the limited 
amount of ammunition which uould be carried, even 
by a large dirigible, would render an attempted born· 
bardment the most foolish kind of a farce. The H
inch high·explosive shells with which the Japanese 
bombarded the Russian fleet in Port Arthur failed 
to inflict vital damage. It is now well known that 
the Russian ships were sunk by the Russians them
selves, who opened the seacocks and flooded them. 
In the many weeks of bombardment, the Japanese 
hurled hundreds of tons of ll·inch shells on the Rus
sian fortifications, fleet, and buildings without bring
ing Port Arthur to capitulation. It was the sappers 
and miners that reduced the fortress. The damage 
that would be inflicted on a beleagured city by a whole 
fleet of dirigibJes could never by any possibility have 
a decisive effect upon the issues of the war. 

We repeat that the present indications are that the 
airship and aeroplane of the future, even when they 
have been developed to their Ultimate perfection, will 
find their field of usefulness exclusively in the work 
of scouting and the carrying of dispatches. 

THE CAPE COD CANAL. 

The turning of the first sod in the work of cutting 
the Cape Cod canal on Tuesday, June 22nd, which 
took place on the farm on which Commodore Perry 
of Lake Erie fame was born, was an event of more 
than local significance. Great as the value o

'
f the 

canal will be in shortening the sailing distance be
tween New York and Boston, and avoiding the perils 
of navigation around the greatly dreaded Cape Cod, 
the new waterway will ultimately take on a national 
and military value as forming an important link in 
that future system of related canals along the Atlantic 
seaboard, which has come to be known as "the ir,side 
route," by which it w,ill be possible for shipLilg to 
make the voyage from Boston to Norfolk \"a., in 
sheltered bays, inland waters, and reaches of canal, 
without once paSSing outside the ultimate coast line. 

The canal will extend for eight miles from Barn· 
stable Bay to Buzzards Bay, and at each entrance 
will be approaches which will bring the total length 
of the canal up to 12 miles. It will have a surface 
width of from 250 to 300 feet, a bottom width of 160 
feet, a leaiit depth at low water of 25 feet, and. a 
mean high-water depth of about 30 feet. The canal 
will be built at sea level, and with these generous 
dimensions it should prove adequate for many years 
to come for the class of coastwise freight and passen· 
ger steamers that will ma�e use of it. 

The Cape Cod canal will form, then, ,the first link 
in a chain of interior waterways, which, because of 
its commercial and military value, is certain of ulti· 
mate construction. A ship sailing from Boston for 
Norfolk, after leaving the southerly entrance to Cape 
Cod canal, would run through Buzzards Bay into 
Long rliland Sound, and thence by way of the East 
River and New York Bay to the Raritan River. From 
the Rarital), it would proceed by canal across New 
Jersey to "the Delaware River, and the present canal 
from the Delaware River to Chflsapeake Bay, after 
deepening, would carry the ship to deep water, in 
which she could reach Norfolk on Ii clear course. In 
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the preliminary surveys and plans for this route, it is 
not contemplated to build the canals and channel ways 
on the southerly portion of the route of the same capac. 
ity as the Cape Cod. canal. Ultimately, as trade de. 
veloped, this section would be widened and deepened to 
accommodate a larger type of ship. 

The advantage of the inside route from the mili· 
tary point of view is that it would make it possible 
to transfer gunboats, torpedo boats, and submarines 
from one fort or harbor to another, without interfer. 
ence by a blockading fleet of the enemy. The advo
cates of the canal claim that the elimination of the 
dangers of the outside coast route, especially at Capes 
Cod and Hatteras, would greatly stlmulate the coast· 
wise trade, the increase of which, coupled with the 
reduction in the time of passage; would have it marked 
effect in cheapening the cost of the transportation and 
reducing railroad rates. It is estimated by the engi· 
neers that the Cape Cbd canal will be completed in 
from three to four years, at a cost of $12,000,000. The 
borings along the route have revealed the existence of 
sand and gravel with some clay, and the work of con
struction will be mainly one of straightforward dredg
ing. 

THE COPYRIGHT ACT. 

The new copyright act, about wJ:Iich there has been 
so much agitation iaJ:, tb.e past two or th�ee years, is 
now an accoIUplished fact, the provisions of the act 
having gone into effect on July 1st, 1909. The new 
measure cannot be said to be amendatory in any way, 
for it prescribes an entirely new form of procedure. 

For a long period of time, lawyers whEln advising 
their clients with reference to the requirements which 
should be followed to obtain copyright protection in 
the United States, have emphasized the necessity of 
complying with the provisions of the copyright act be· 
fore the subject matter is published. The new act com
pletely upsets this long-established practice, for it pro
vides unqualifiedly for the publication of a book or 
other such work, with the notice of copyright printed 
thereon, as the first step toward procuring the protec· 
tion desired. After the publication of the work, with 
the notice of the copyright, an application for copy
right registration must be filed with two copies of the 
work. In cases where the work is not to be reproduced 
in copies for sale, the registration is secured by filing 
with the application a manuscript or typewritten copy 
if the subject matter be an oral address, a dramatic 
composition, or a similar work, and shou�d the subject 
matter be a drawing, sculpture, or a similar work, a 
photograph thereof should be filed with the application. 

When a book of foreign origin is printed in a foreign 
language, it is unnecessary that the book be printed 
in the United States; but this is an exception to the 
general provision, which requires that the printing of 
a book shall take place within the limits of the United 
States. Books published abroad in the English Ian· 
guage may be protected by an ad interim copyright, 
but the application must be filed within thirty days of 
the publication abroad, and as the term of tlie ad; 

interim copyright is only thirty days, it is necessary 
to reprint the book in the United States and publish it 
not later than during the sixty days following the 
foreign publication. 

The scope of a copyright registration 01' a musical 
composition has been extended to enable the proprietor 
to prevent others from copying the subject by mechani" 
cal means; but should the proprietor permit the sub· 
ject matter to be reproduced by such mechanical 
means, he may be compelled to grant licenses permit
ting others to use the subject matter on similar means 
for reproduction, the licensee to pay a reasonable con· 
sideratkm for the grant of the license. 

The term of the copyright registration is still twenty
eight years, but the renewal term has been extended 
from' fourteen years to twenty-eight years. 

. ' . .  
At

'the First Census but six cities reported a popula
tion of approximately 8,000 inhabitants. Compared 
with this number, in 1900 there were two hundred and 
eighty-six cities and towns in the same' area having a 
population of 8,000 or more. In . Rhode Island !!olone, 
the smallest of all the States, there were more cities of 
8,000 inh!\.bitants than there were in the entire United 
States in 1790. The aggregate population of all cities 
in the area enumerated in 1790, which in 1900 reported 
more than 50,000 inhabitants, was 185,207 in 1790, and 
10,259,186 in 1900. Although the total population of 
the United States increased rapidly from 1790 to 1900, 
the relative population weight of New York, Phila
delphia, Boston, and Baltimore increased even more 
rapidly. 'In 1790 their combined population was but 
iittle more than 100,000 and formed but 2.4 per cent of 
the population of the Republic; but in 1900 it was ap· 
proximately 6,000,000, or nearly 58 times .. as great as 
iIi 1790, and formed 7.6 per cent of the population of 
the Republic. Tile population in 1900 of the area actu
ally enumerated as comprising these four cities in 1790 
was 590,0399, or a sixfold increase of population within 
the original city limits. 
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ENGINEERING. 
The cost of foundations for new buildings in New 

York runs at times into very high figures. The con
tract for the foundation work of the new 25-story 
Municipal Building to be erected at the Brooklyn 
Bridge entrance has just been let to the Foundation 
Company for $1,443,147. The caissons must be car
ried down below the Subway station to rock, which lies 
in places 80 feet below street level. 

The work of constructing the Cape to Cairo Railway 
is to be started again in the near future. The present 
end of the line is 370 miles north of Victoria Falls, and 
it is expected to carry the line into the Congo copper 
district during the present season. The new line will 
not be an all-rail route. A considerable part of the dis
tance will be covered by steamers on the great interior 
lakes of Africa. 

Both Canada and Australia have followed the lead 
of New Zealand in the decision to contribute to the 
naval defense of the empire. The federal government 
of Australia has voted to build one "Dreadnought" for 
the British navy. The Canadian government will 
build and man a navy of its own, to act as an auxil
iary force to 

'the fleet
' 

of Great, Britain. The plans 
call for the constrliction of eight first-class cruisers of 
the "Cornwall" type, of 10,000 tons displacement, ten 
torpedo-boat, destroyers, and ten torpedo boats. The 
fleet will lie built in Grel!..t .Britain; and the time and 
cost of con!;t�uetftm-are to cover the next flve years. 

It is well known that the amount of snowfall in the 
Rocky Mountains determines the flow of water in the 
leading rivers that head in this range. Consequently, 
the snowfall has ali 'important bearing in determining 
the volume of the tloods which frequently devastate 
the middle Western States.' Many of the most impor
tant irrigation ditches, moreover, depend for their sup
ply upon the annual snowfall. To place it in a posi
tion to make an accurate forecast of the amount of 
water that will be released by the melting snow, the 
United States Weather Bureau has established a series 
of snow-gaging stations in the Rocky Mountains. 

Two self-contained motor street cars operating inde
pendently of underground or overhead conductors, are to 
receive an important test on some of the branch lines 
of the Third Avenue Company in New York city. One 
of these will be of the storage-battery type, and the 
other will be driven by a combined gasoline-electric 
engine. The gasoline engine will drive an electric 
generator, whose current w1l1 be fed to the motors at 
the axles. If the experiment is a success, several 
lines whose business would not stand the large initial 
outlay for trolley construction, will be equipped with 
whichever car of the two types proves more service
able. 

It is stated that the Union Pacific Railway is plan
ning to plant its right of way from the Missouri River 
to the Pacific with alfalfa. At each edge of the right of 
way also will be planted a row of pine trees alternating 
with elms, there being a tree at intervals of every two 
rods. As the alfalfa becomes green early in the spring 
and remains so until late in the fall, the ornamental 
effect should be decidedly pleasing. Furthermore, it 
is claimed that the grass and , trees will furnish, in 
certain localities, a deCided protection against snow
drifts and washouts. It is stated that the ,Chicago, 
MIlwaukee & St. Paul Railroad proposes to do, similar 
planting and grassing between Ottumw:a and Kansas 
City. 

IIi one of a series of articles on English railways in 
the Railroad Age Gazette, the writer, W. W. Turlay, 
states that the most important things we can learn 
from freight service in England are prompt dispatch
ing and delivery. Small lots of freight are collected 
by the railroad company's own wagons, taken to the 
station, forwarded, and delivered during the forenoon 
of the following day to the consignees by the railway 
company's wagons. A wholesale merchant in' London 
can have a case of dry goods taken from his warehouse 
in the afternoon, and count on its being delivered to 
Ws retail customer in Manchester, 183% miles distant, 
the following morning at rates of from 72 cents for 
112 pounds to $1.80,for 336 pounds, and for amounts 
above 336 pounds at the rate of 43 cents per 100 pounds. 

A notable step in the preliminary work of selecting 
the'site for a bridge across the Hudson River, to' be 
built jointly by the States of New York and New Jer
sey, was taken when the Governors of the two States 
recently inspected the two sites 'Y\'hich had been selected 
as the most available, one at 179th Street, and the 
other at 59th Street. A bridge at 59th Street would 
cost $30;000,000, and one at 179th Street, $10,000,000. 
The 59th Street site was favored by the Governor of ' 
New Jersey, and the 179th Street location by the Gov
ernor of New York. A bridge at 59th Street would 
have the great advantage of providing a direct route 
from Jersey throiIgh 59th Street and over the new 
Queensboro, Bridge to Long Island., Furthermore, it 
would tap one of the most important business, centers 
on Manhattan Island. 
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AERONAUTICS_ 
Saturday, June 26th, was the hottest day of the 

year so far, and the fact that about 2,000 people made 
the %,-hour journey via subway and trolley car to 
Morris Park, Westchester, and paid $1 each for ad
mission, augurs well for the future exhibitions of 
flight which the Aeronautic Society proposes to hold 
at frequent intervals throughout the summer. Last 
Saturday, for the flrst time, New Yorkers had an 
opportunity to witness a flight by a heavier-than-air 
flying machine, and great credit is due the energetic 
officers and members of the Aeronautic Society for 
having provided this exhibition at a time when the 
attention of the public is drawn to the subject of 
flying by Orville Wright's second attempt to fulfill the 
government requirements of a one hour flight with, 
passenger and a 10-mile cross-country speed test at 
Fort Myer on the outskirts of Washington, D. C. With 
:the exception of this gentleman, Glenn H. Curtiss is 
the only other American aviator who has publicly 
flown in our country, and Saturday was the first time 
he had ever made an exhibition flight before a large 
crowd of spectators. On July 4th last he became the 
flrst winner of the SCIENTIFIC AMERICAN Trophy by 
making a mile flight across the fields in the aeroplane 
"June Bug" at his home at Hammondsport, N. Y. 
Mr. Curtiss was at that time a member of Dr. Alex; 
Graham - Bell's -Aerial Experiment Association, and 
the "June Bug" was the third successful aeroplane 
which the association had. built. His new biplane; 
which he has constructed for the Aer,omiuUc Society, 
is the lightest and fastest aeroplane of this type ever 
produced, and the flights executed with it last Satur
day showed it to be an excellent flyer. In a speed 
test it traveled 46.7 miles an hORr, its small size (29 
feet spread), light weight (400 pounds &omplete), and 
slight head resistance making it considerably faster 
than the Wright machine, although it has only the 
same power (25 horse-power). 

The visitor at Morris Park last Saturday found much 
that was interesting on exhibition� on the lawn in 
front of the grand stand. There were several aero
planes not quite completed, as well as models and a 
full size helicopter intended to be worked by foot 
power by two men. The blades were rotated in this 
manner but the machine showed no tendency to rise. 
There 'was sufficient breeze for some school boys to 
fly with kites, and a score of them had a contest. 
At about 4 P. M. Mr. Curtiss made his first straight
line flight. Starting near one end of the track, he 
flew nearly to the other end and alighted in front of 
the grand stand. He, then turned the machine around 
and flew back again. Each flight was about a third 
of a mile in length. Next, Mr. William H. Martin, a 
farmer and civil engineer of Canton, 0., was towed 
in his glider by a Kissel automobile. This glider is 
a monoplane with planes beneath it set at a dihedral 
angle. It is provided with rudders and mounted upori 
a boat-shaped frame on three wheels. '['he auto towed 
it too fast and the glider got swaying badly. Then 
the rope broke and the machine, swerved to one ilide 
and smashed through the picket fence. Mr. Martin, 
who is quite a heavy man, was thrown over the fence 
upon the lawn. Fortunately he received no serious 
injuries. The society's wind wagon, which has a 24-
horse-power, 4-cylinder air-cooled motor and an 8-foot 
propeller, made several sprints 'around the track at a 
3U-mile-an-hour clip and managed to cast a tire off of 
one of, the steering wheels. It next engaged in a 
tug-of-war with an ancient 2-cylinder Autocar run
about. If it could get a start and jerk the runabout, 
it could pull the latter backward, but otherwise the 
latter' was the victor. · Two hot-air balloons were in
flated and sent up with a man and a woman respec
tively. Both aeronauts made successful parachute 
jumps and landed on the grounds. Very late in the 
afternoon Frederick Schneider was shot off by the 
catapult in his Wright-type aeroplane fitted with the 
Society's, motor, but even though the propellers we're 
running nicely, the machine only traveled 25 or 30 
feet beyond the end of the rail, the thrust developed 
by the propellers being insufficient to make it fly. 

It was nearly 8 P. M. befo.re the breeze died down 
sufficiently to enable Mr. Curtiss to make a flight with 
turns. Most of the spectators remained, however, and 
they found it well worth while. Starting again from 
the end of the track farthest away from the grand 
stand, he flew down past .the spectators at a height 
of 25 feet, gracefully circling round the small bend 
and traveling rapidly up the other side of the course. 
Then he turned again and alighted at the wide end 
of the egg-shaped track. The spectators cheered and 
applauded throughout the entire flight� which lasted 
about 2 minutes. While by no. means so noisy and 
dusty as the flrst track automobile races used t-6 be, 
this first circular flight above a race track in America 

, 
was truly spectacular, and without doubt, when it is 
repeated and prolonged into repeated circlings, many 
more tho.usands of people wlll flock to see it. It is 
probable that on July 5th Mr. Curtiss will attempt to 
set up a record for the SCIENTIFIC AMERICAN Trophy; 
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Lieut. Shackleton has ret}lrned to England. He will 
lecture, before the Royal Geographical Society on his 
Antarctic discoveries. 

Prof. George E. Hale of the Mount Wilson Observa
tory has been honored in France by his fellow scien
tists. His researches on the sun and on stellar evolu
tion are regarded as authoritative. 

The largest order for radium in the history of radio
activity was placed jOintly by Sir Ernest Cassel and 
Lord Iveagh. The quantity ordered is 7%, grammes, 
equivalent to about 14' avoirdupo.is ounce, and the price 
is $150,000. This quantity of radium is to be donated 
to the Radium Institute, to which attention has already 
been called in these columns. 

A Chinese takin has been mounted in the American 
Museum of Natural History. The animal was captured 
in the mountainous regions of China, and was pre
sented to the museum by Mason Mitchell, former 
American consul to China. The takin has {he charac
teristics of an antelope and a goat. 

It is said that a new supply of radium has been dis
covered in Portugal by Thomas H. V. Bower, a mem
ber of the American Institute of Mechanical Engineers. 
A certain stream, the name of whicli. is not disclosed, 
was reputed to. have therapeutic pr,operties. Mr. Bower 
foll()wed the stream to its source, and discovered that 
it ran over a bed of uranium phosllhate. 

OD'-ervati��8 of the height of clouds made by direct
ing a searchlt'ght·vertically upward and lietermining 
the angular elevation of:the iU�minated, patch of sky 
from a flxed base station were continued..at the astro
nomical observatory at Vienna �uring the summer of 
1908. The results show that media capable of reflect
ing light were frequently found to exist at heights 
greater than 10 kilometers. The column of light could 
be traced up to an altitude of 17.1 kilometers on May 
31st, and to 16 kilometers on July 27th. The greatest 
cloud height was observed at 8 kilometers. The 
height of the dust or smoke layer over the city was . 
flxed on two occasions at 300 meters anc 120 meters 
respectively. Conflrmatory observations were made 
occasionally from a second station distant g.3 kilo
meters from the source of light. 

'lhe substances commonly used for impregnating 
roofing paper and roofing cloth are not permanent in 
the air. The desideratum is a substance of slight 
volatility and high boiling ,point, which would be dura
ble when exposed to the air and would resist high 
temperatures. India rubber fulfills these requirements, 
but it is too expensive for use. A recent German pat
ent describes the preparation of a cheap substitute for 
India rubber for'this purpose. The pitch-like residues 
of petroleuJD, coal tar, certain animal substances 
(wool grease and other fatty matters) and some min

eral substances (ozokerite and mineral wax) are ex
posed at a high temperature to a blast of air and to 
the oxidizing action of manganese dioxide and sul
phuric acid, and are subsequently treated with formal
dehyde. 

A series of experiments has been made by T. Koerner 
in Germany in order to find out what, proportion of 
alcohol can be obtained from wood, using the well
known process of converting the wood into sugar by 
hydrolysis and then using the sugar to form alcohol 
by fermentation. He made tests with sawdust, wood 
pulp, and like materials. The matter was treated with 
dilute sulphuric acid and, heated in a digester in 
which the pressure could reach 10 atmospheres. It 
is to be noted that all the sugars are not fermentable, 
so that the percentage of alcohol must be obtained 
directly ,after the fermentation and is not to be esti
mated from the amount of sugar. The addition of sul
phurous gas, which is sometimes recommended, is 
found to be a drawback for the production of alcohol. 
He finds that the yield of alcohol is low at best. For 
wood paste it is not more than 12.8 per' cent, and for 
dry wood 6 per cent. From the present tests, he con
cludes that it is not commercially practicable to. ob
tain alcohol from wood in the above way. 

The determination of the characters or
' 

fibers com
posing ,a fabric, by ineans of combined microscopic 
and chemi!!al examination, is often made impossible 
by interference with the characteristic reactions by 
the dyestuffs and metallic salts with which the fabric 
is loaded. On the other hand, the usual methods of 
removing dyes from specimens are apt to, injure or 
destroy th� fabric. In a method proposed by Copettl 
the dye is discharged by means of hyd�ofluoric acid. 
The sample of fabric is steeped five or ten minutes in 
commercial hydrofluoric acid contained in a leaden 
vessel. It is then washed i- water, treated succes
sively with soap, 5 per cent hydrochloric acid,' hypo
chlorite of lime, again with hydrochloric acid, and is 
finally washed and dried. The dye may a,1so be com
pletely removed by treatment with ,permanganates and 
sulphurous acid after the hydrofluoric acid bath. This 
process leaves the fibers intact, so that they can be 
recognized by microscopic examination and other tests. 
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THE FOURTH DIMENSION SIMPLY EXPLAINED. 

The EssBJ tIIat Won the $500 Prize Offered bJ a Friend of the Scientific American 
BY "ESSAYONS" (LIEUT -COL. GRAHAM DENBY FITCH, CORPS OF' 

ENGINEERS, U. s. A.) 

It is impossible to form a mental picture of the 
fourth dimension. Nevertheless, it is not an absurd-

Scientific AlDerican 

3-plane is perpendicular to every right 
line of the other. 

The position of a point in a plane 
may be determined by its distance from 
each of 2 perpendicular right lines; in 
our space, by its distance frol}l each of 3 

mutually perpendicular 

J\ltlEl J,O. 1909. planes; and in hyper
space, by its distance 
from each of 4 mutually 
perpendicular 3-spaces. 
In hyperspace these dis
tances are accordingly 
measured along 4 mu-

Messrs. Munn & Co •• 

361 Broadway, New York. 

Gentlemen:-
We. the undersigned, have oarefully exa.m.ine.d the 

t u a I I  y perpendicular 
right 1 i n e s, which, 
taken by twos, deter
mine 6 mutually per
pendicular planes; and, 
taken by threes; deter
mine the above - men-

essay!! submitted in the Fourth D.imension Pr:tze Competition ot 
the Scientific American, a.nd have agreed that the prize should 

be ·awarded to the author of the manuscript bearing the pseudonym 

"Essayons". 

Faithfully yours. 
tioned 4 mutually per
pendicular 3 - s p a  c e s. 

�� 
/5.d.. � 

Just as in our space it 
requires at I e a s t 3 
points to determine a 
plane so in hyperspace 
it require� at least 4 
points to determine a 
3-space. A 3-space may 

ity, but a useful mathematical concept with a well
developed geometry - ;r�Volving no contradictions. To 
gain a pl!.rtial and symbolic idea of its meaning, re-

�- must be had to analogy with dimensions of a 
lower order. 

An aggregate is said to be one, two, or three-dimen
sional according as one, two, or three numbers are 
necessary to determine anyone {If its elements. Con
sidering space as an aggregate of points, a line is a 

. one-dimensional space, because to determine the posi
tion of any point on it one number, giving its distance 
from some fixed point, suffices. Similarly, a plane is 
a two-dimensional space, and the point aggregate of 
ordinary space is three-dimensional. Thus, the exact 
position of any point of the earth is known when its 
latitude, longitude, and elevation above sea level are 
given. Now, if we have four variable, related quanti
ties, each capable of assuming, independently of the 
others, every possible numerical value, we obtain a 
four-dimensional aggregate. Such an aggregate, if of 
points, constitutes four-dimensional space. 

If we connect all points of our space (a 3-space) 
with an assumed point outside of it, ,then the aggre
gate of all the points of the connecting lines· consti
tutes a 4-space (hyperspace). Again, just as a point 
moving. generates a line, just as a line moving out
side itself generates a surface, and a surface moving 
outside itself generates a solid; so a solid moving out
side of our space generates a hypersolid, or portion 
of hyperspace. Or hyperspace itself may be conceived 
as generated by our entire space moving parallel to 
itself in a direction not contained in itself, just as our 
space may be generated by the similar motion of an 
unlimited plane, which may itself be generated by an 
unlimited right line. Any· space is that which forms 
the boundary between two portions of a higher' space, 
and just as every unlimited plane divides our space 
into two equal infinite parts, so every 3-space divides. 
hyperspace into two equal infinite regions between 
which that 3-space forms a boundary of an infinitely 
small thickness in the fourth dimension. 

Two plane figures (say triangles) if in the same 
plane may partially coalesce, but cannot intersect un
less in different planes, similarly two volumes (say 
cubes) if in the. same 3-space may partially coalesce 
but cannot intersect unless in different 3-spaces. in 
hyperspace we have the following possible intersec
tions: A hypersolid and a 3-space intersect in a solid, 
two 3-spaces in a plane, three 3-spaces in a right line, 
four 3-spaces in a point, a 3-space and a plane in a 
right line, a: 3-space and a right line in a point, and 
two planes in a point. If the intersections are at an 
infinite distance the intersecting elements are said to 
be parallel, and if two 3-spaces are parallel all figures 
or volumes in one 3-space are at equal dIstances from 
the other 3-space. In the case of planes there are two 
kinds of parallelism, and parallel planes are either 
completely or incompletely parallel according as they 
are in the same or different 3-spaces, or as their inter
section at infinity is a right line or a point. 

To a given right line at a given point one can erect 
in a plane but one perpendicular, while in a 3-space 
one can erect an infinite number of perpendiculars, 
forming together a perpendicular plane, and in hyper
space an infinite number of perpendicular planes form
ing together a 3-space perpendicular to the given 
right line. A 3-space can also be perpendicular to a 
plane or to another 3-space. Planes may be perpen
dicular in two ways, incompletely or completely per
pendicular, according as they are in the same 3-space 
Qf }lot; in the latter case every right line of either 

also be determined by 
2 non-intersecting right lines or by a plane and one 
point not in it. 

Just as portions of our' space are bounded by sur
faces, plane or curved, so portions o,f hyperspace are 
bounded by h�persurfaces (three-dimensional), i. e., 

Lieut.-Col. Graham Denby Fitch, the wInner of the Fourth
Dimension Competition, is a son of Henry Satterlee Fitch 
(captain of volunteers during the civil war; served on Gen. 
Sherman's stall') , a grandson of Dr. Graham Newell Fitch (U. 
S. Senator from Indiana, colonel 46th Indiana volunteers dur
ing the civil war), and a nephew of Col. Charles Denby 
(U. S. Minister Plenipotentiary to China for over twelve 
years). He was born in 110160 in Chicago, where his father 
was then United States district attorney. He spent nearly 
six years at school in Germany and l<'rance, returning to the 
United States in 1876. President Hayes gave him an ap· 
pointment to the U.· S. Military Academy in 1 878. He was 
graduated in 1882 among the "distinguished cadets." stand
ing No. 4 in his class. Lieut. 1<'itch after one year's ser
vice with the Fifth Artillery at l<'ort Wadsworth, N. Y., 
was transferred to the Corps of Engineers. After completing 
the post-graduate course at the Engineer School at Willets 
Point, N. Y., in 1 885, he for the next nine years was on 
duty in dill'erent parts of the country as assistant to various 
engineer officers in charge of river and harbor improvements. 
In 1895 Capt. Fitch was assigned to duty at Memphis in 
charge of Mississippi River improvements from Cairo to the 
mouth of White River. In 1897 he was on duty again at 
Willets Point, N. Y., commanding Company C, Battalion of 
Engineers, and as instructor of military engineering at the 
Engineer Sch�ol. During the war with Spain he served 
throughout the Cuban campaign, first in command of his 
company, later as major of volunteers on Gen. Lawton's 
stall'. and then in command of the Battalion of Engineers. 
Since the war he has been stationed in succession at St. 
Louis as secretary of the Missouri River Commission, at 
Oswego in charge of the harbor improvements on Lake On
tario, and at Little Rock in charge of the improvement of the 
Arkansas, White, Black, and other rivers. In 1906 Maj?r 
Fitch was assigned to duty at Duluth, where he now is, m 
charge of the harbor improvements on Lake Superior. He 
was promoted to a lieutenant-colonelcy in 1908. Col. Fitch 
has written, aside from his official reports, a techmcal en
gineering paper on "Lock and Dam Construction on the Up
per White River, Arkansas," first printed by the War De
partment in 1 904, and copied somewhat condensed in the 
Issue of Engineering Contracting for May 6th, 1 908. He 
has translated for the Military Information Division of the 
General Stall' various papers on military topics from the 
derman, French, and Italian. Col. Fitch is a member of 
the American Society of Civll Engineers, also ot the Uni
versity Club of New York city. 
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fiat or curved 3-spaces. Hyperspace contains not only 
an infinite number of fiat 3-spaces like ours but also 
an infinite number of curved 3-spaces or hypersurfaces 
of different types. A hypersphere, for instance, is a 
closed hypersurface all the points of which are equally 
distant from its center. Five points not in the same 
3-space determine it, just as 4 points not in the same 
plane determine a sphere, and 3 points not in the 
same straight line a circle. All of its plane intersec
tions are circles, all of its space intersections are 
spheres. A hypersphere of radius R passing through 
our space would appear as a sphere with a radius 
gradually increasing from zero to R and then grad
ually decreasing from R to zero. 

While in our space there are but 5 regular poly
hedrons (solids bounded by equal regular polygons), 
namely, the tetrahedron, cube, octahedron, dodeca
hedron, and icosahedron; in hyperspace there are 6 
regular hyper-solids (cells), bounded by equal regular 
polyhedrons. These are 0' (bounded by 5 tetrahe
drons), O· (by 8 cubes), 0'. (by 16 tetrahedrons), 0" 

(by 24 octahedrons), 0'''' (by 120 dodecahedrons), and 
(}"OO (by 600 tetrahedrons). All of them have been ex
haustively studied by mathematicians, and models of 
their projections on our space have been constructed. Of 
these, O· (or the hyper-cube) is the simplest, because, 
though with more bounding solids than 0', it is right
angled throughout, and therefore the standard form 
for measuring hyperspace. It is generated by a cube 
moving in the direction perpendicular to our space 
for a distance equal to one of its sides. In Fig. 1 
where all dotted lines are supposed to be in hyper
space the initial cube is symbolically represented by 
ABO DE F G H and the final cube by A' B' 0' D' E' 
F' G' H', the direction AA'· being supposed perpendicu
lar to our space. Projecting the edges of a hypercube 
on our space we get a network model of which Fig. 
2 is a plane projection. The eight bounding cubes are 
represented in the model by the following projections: 
(1,2,3,4,5,6, 7, 8), (5, 6, 7, 8,9, 10, 11,12), (9,10, 
11, 12, 13, 14, 15, 16), (13, 14, 15, 16, 1, 2, 3, 4), (1, 
5, 9, 13, 2, 6, 10, 14), (2, 6, 10, 14, 3, 7, 11, 15), (3, 7, 
11, 15, 4, 8, 12, 16), (4, 8, 12, 16, '5, 9, 13, 1). The 
form of the hypercube is conditioned by the mutual 
relations of these cubes that form its boundaries 
merely, as it contains an infinite number of oubes 
just as a cube contains an infinite number of squares. 
In generating a hypercube by the motion of a cube, 
the latter's corners generate edges, its edges generate 
faces (squares) and its faces generate cubes. The re
sulting number of elements of the hypercube are there
fore as follows: 

In Initial In Final In Hyper 
Cube. Generated. Cube. Cube. 

Corners 8 8 16 
Ed�es . . . . . . . . .  12 8 12 32 
Faces (squares) 6 12 6 24 
Cubes . . . ... . . . 1 6 1 8 

Each corner is common to 4 mutually perpendicular 
edges, to 6 faces and to 4 cubes; each edge is common 
to 3 faces and 3 cubes; and each face is common to 
2 cubes. Every cube therefore has one face in com
mon with 6 of the 7 others. We must conceive of 
the hypercube as composed of cubes starting from 
squares parallel to the faces of the cube and of these 
cubes all that exist in our space are the parallel 
squares from which they start. 

In a plane the only kind of rotation possible is that 
about a point, in 3-space rotatioR can take place about 

(Ooncluded on page 1.5.) 
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Fa".,. Lubrlcant8. 

There are cases in wh ich natural fats, with or 
w ith out admixture, still form the best lubricants. A 
good lubr icant for swiftly moving and lightly loaded 
parts of m achines is made of equal weights of graph ite 
a nd tallow, very th orough ly mixed. An exce llent lubr i· 
cant for piston r ods is made by melting together 40 

Copyright 1909 by Munn &; Co. 
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ored, homogeneous, free from acids, alkalies, resins, 
and mechanical i mpurities, and. should not contain 
more than 2 per cent of water or more than 10 per 
cent of lime soap, an ingredient which is added to 
some of these mixtures. 

•• 1 •• 
Traube has devised a. very simple p rocess for p uri· 

7 
THE COTTO. IlIDUSTBY OF THE UKITED STATES. 
The Bureau of th e Census is constantly iss� ing bull&

tins which give the facts relating to variou s  indus

tries without waiting until the decade h as been fln· 
ished. Thus the figures for textile manufactures are 
f or the y ear 1905. Th e figures relating to manufac
t ures of co tton are m ost inter esting and we h av& &iv en' 

THE MAGNITUDE OF THE COTTON INDUSTRY. FROII COTTON BOLL TO FINISHED PRODUCT, 

p arts of neut ral wool grease and 10 parts of ceresin 
(a deri�ative of ozokerite or min eral wax) , and add· 
ing to the h ot mixture 25 parts of pure mineral oil 
and 25 parts of graphite . Good results h av e  recently 
been obtained with "calypsol," which is alleged to be 
a Canadian vegetable fat, free from acid and of h igh 
m el ting p oint. A solid lubricant should be light col· 

fying crude alcoh ol ic sp irits. The proces s  consists, 
essentially, in adding to the crude sp irit a strong 
solution of ammonium carbonate or ammonium suI · 
phate. The mixtu re separates into two parts, and if 

th e tempe rature and th e concentration of the amm o

nium salt are properly chosen, all th e  impurities are 
accumulated in the upper portiOn. 

s ome of them In graphical form. Th e annua l cott on 
c rop (y ear ending J une 30 th, 1905) was 13,565,885 ba les, 
r eprese nting a gross weight of 6,994,281,731 p ounds. 
Of th is amo unt 4,304,848,903 p ounds was exported. 
In the same period only 60,508,548 pounds of c otton 
was imported. 

The manufactured artlcleamade in tIle:fear 1905 are 
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shown in our comparison. The area of Rhode Island 
is 3,872,000,000 square yards, while the woven cotton 
goods produced in the United States during the year 
was 5,070,028,520 square yards. This is represented 
by a cotton boll reproduced in scale with the map of 
Rhode Island. An actual cotton boll was used as the 
basis of the drawing. The figures can be analyzed as 
follows : 

Kind. Square yards. Value. 
Aggregate value • • . • . . . . . .  . . . . . . . • . .  $442,451,218 

Woven goods, :total . . . . .  
' 
. • . .  ' . . . . .  5,070-,028,520 320,382,367 

Plain cloths for printing or con-
verting, total . . . . . . . . . . . . .  ; 1 ,818,216,172 

Not fin er than , No 28 warp . 812,249,764 
Finer than No. 28 warp . .  . -. 1 ,005,966,408 

Brown or,  bleached sheetings 
" and shirtings , • . . . .  , : : . . . .  ; 
uinghams . . .  , . .  ', ; . . .  ; . . . . . .  . 
Ticks, denims, and stripes . . . • . .  
Drills . . . . . . . . . . . . . . . . . .  ; . . .  . 
Twills and sateens . .  

' 
. . . . . . . • . •  

Cottonades . ,  . .  , . • . . . . . . . . . • •  
Napped fabrics . . . . . . . . . . . . . . .  . 
Fancy woven fabrics . . . . . • • • . .  
Corduroy, cotton velvet, and 

pl ush . . . . . . . . . . . . . . . . . . . .  . 
Duck; total . . . . . . . . .  ' .' . . . . . . . . 

Sail . . . . . . . . . . . . . . . . . . . .  . 
Other . . . . . . .  ; . ; . . . . . .  ; . . 

Bags and bagging . . . . . . . . . . . .  . 
Mosquito and other netting . . . . . 
Upholstery goods, totaL . . . . . .  . 

Tapestries (piece goods and 
curtains) . . . . . . . . . . . . .  . 

Lace and lace curtains . . . . . 
Chenille curtains . . . . . . . . •  
Other, inclu"dlng covers . • • •  

Yams for sale . . . • . . . . . • • • . • • • • •  
Se'Ying cotton . . .  ; , . . . . . • . • • • • . . •  
Twme . . . . . . . . . . . • . . . . . . • • . • • • •  
'i'ape and webbing . . . . . . . . . • • • • . .  
Batting' 'and wadding . . . . • • • • . . . •  
Waste for '" s.ile . . . . . . . . . • •  .

-
. • • . . .  ot�er products of cotton • • • • . • • • • AU ' other p roducts • . . . . . • : • . • • • .  : 

1 , 1 72,309,182 
302,316,132 
256,375,486 
194,735,303 
366, 142,513 

25,362,346 
330,808,140 
306,254,685 

16,014,556 
122,601,212 
, ,9,586,519 

1 13,014,693 
57.067,663 
36,,232.918 
65,592,212 

9,605,006 
53,511 ,222 

268,168 
2 ,207,816 

Pounds. 
364,472,753 

17,163,741 
6,676,573 

. iO:165:850 
247,335,102 

80,311 ,612 
32,945,694 
47,365,918 

61,253,376 
22,471 ,867 
23,797,�78 
12,596,063 
23,701,305 

2,998,971 
26,1Q8,315 
28,486,342 

4.790,573 
17 ,005,!J82 

1 ,540,745 
15,465,237 

3,953,732 
794,953 

12 ,111 ,698 

4,242,506 
7,208,211 

93,196 
567,785 

79,885,387 
15,043,043 

1 , 282,\H7 
49,546 

1 , 173,343 
10,049.037 

2,605,801 
1 1,979;747 

In pur engra,vjng the circles around the earth repre
sent the distance

" 
cover!'ld by the different cotton goods 

manufactured in the United States in the ' year speci
fied. The qUantity of some of th� goods manufac· 
tured is so great that it was necessary to make the 
strips many yards wIde. 

Some idea of the magnitude of the , industry may 
be obtained when it is stated that there were in the 
same )Tear 23,155,,613 spindles in cotton miils. 

The capital of the 1,077 establishments was .605,-
100,164. There were 310,458 wage earners and 6,738 
salaried officials, clerks, etc. The total' amount of 
wages paid was ' $94,377,696, and $9,911,767 for sala
ries ; tbe cost of the materials used was $282,047,648, 
and our table shows products worth $442,451,218. 
This is indeed a vast industry, and one which has 
enabled Us to successfully compete in the markets of 
the world. 

• . e . •  

Tetanus and the Glorious Fourth. 
BY JOHN B. BUBER, A . X . ,  X.D. 

A wholesome tendency is now making for the elimi
nation of such features of Independence Day as have 
especially endangered the lives of the young-and this 
w hile in no wise suppressive of normal enthusiasm. 
W� need not go the length of some who have rather 
hYsterically termed this holiday the Bloody Fourth, 
with its "annual holocaust of carnage!' 'Nevertheless 
it 'is certainly the part of wisdom and Of huinanit; 
to plead for less detonating celebrations than have 
cbtained in the past. In Continental countries such 
occasions are commemorated quite adequately, and 
just as ' heartily as with us; by means " of fetes and 
other "rational cerempnies." For adult patriotism 
oratorical explosions sumce ;' but these, for reasons 
w�· need not probe, are not sufficiently satisfying to 
the youth. In the legitimate interests of- boyhood, 
soine reconcllement 'of patriotism and prophylaxis is 
essential. ' 

The : �itizen , is probably unfamiliar with the extent 
to, which children have died from "Independence Day 

' tetanus," or lockjaw, than which there can be no more 
paiRful or cruel death ; nor is it generally realized how 
many other children have survived wounds received 
on that day, without having contracted tetanus, who 
have nevertheless been, dreadfully maim ' d  , or ' disfig-, 
ured for life. It ' is related that these 2elebrations ' of 
the last six years show for the whole country a grand 
total of 29,296 killed and wounded. The American 
Medical' Association has taken up the matter ; and its 
Journal reports that in 1903 there were 415 cases of 
Fourth of July tetanus; in 1904, 105 cases ; in 1905, 
104 cases ; in 1906, 89 cases. In 1907 there '-were 55 
recorded cases. These cases were brought about ' in 
more than sixty per cent by blank cartridges ; in about 
sixteen per cent by giant fire-crackers ; in about four 
per cent by cannon; in about five per cent by fire
arms; iIi about ten per cent from powder, etc." The 
decrease in casualties has thus been progressive since 
1903. And Baltimore was, I believe, the pioneer in 
the agitation which is resulting so beneficently. In 
that community there is now an · ordinance provid
ing that "no person shall cast, throw, or fire any squib, 
rocket, cracker, torpedo, grenade, or other combustible 
fireworks or explosive preparation within the city" ; 
nor may any such explosives be made in ' Baltimore. 
There were in conseauence but ten accidents on , last 
Independence Day. Philadelphia. saturated as it now· 
adays is with worthy and unassailable patriotism, was 

Scientific American 

able for the same day to produce a t9tal of 4 32 killed 
and injured. Denver, Detroit, Minneapolis, St. Paul, 
Louisville, and Omaha now have ordinances similar 
to Baltimore's ; with the result that no life was 
sacrificed in any of these cities. In New York, it 
would seem, sundry among our municipal fathers 
(with interests on the side) have determined, that the 

ideals upon which our republic were founded shall not 
die for want of fireworks; for they will not endure 
that we shall be surpassed in patrioti'sm. 

How can we prevent tetanus fatalities arising out 
of Fourth of July celebrations? The tetanus bacillus 
is anrerobic ; and to this property is certainly due the 
comparative and the fortunate rarity of the disease
despite the fact that the bacillus is very prevalent in 
many localities. This germ thrives only in wounds 
closed, and thus devoid of oxygen; whence the term 
"anrerobic." It rarely traverses the site of an injury 
-rarely enters the blood and lymph channels. The 
toxins or poisons generated by it 'are the virulent fac
tor. It has its habitat mostly in earth; sometimes in 
putrefying fiuids and manure. In many localities, as 
in parts of Long Island, it is ubiquitous. Tetanus is 
said to be curiously endemic in a region from one to 
five miles in extent near Atlantic City, N. J. 

The infection generally occurs through the introduc
tion of impregnated dirt into wounds, sometimes very 
slight, wounds especially of the face, hands, and feet. 
Most cases, as we , have noted, come about through the 
discharge of powder in blank cartridges, which con
sist, besides the powder, mainly of paper. Half the 
remaining cases are due to the giant fire-cracker (not 
the small kind) . The wound may serve ,for the Intro
duction of germs accidentally present on the skin
a phenomenon readily understood when we consider 
the normal state of the average small boy's hand. 

There may be but a mere burn-spmething quite 
superficial ; yet some part of a wound, however slight, 
may become at once impermeably sealed. The bacilli 
may thus secure an implantation in microscopic pock
ets or fissures. In puncture tetanus the germ may be 
introduced upon the instrument itself, as a dirty or 
rusty nail or the tine of a pitchfork. Blank cart
ridges may be made of germ-harboring material. 
Punctureq, contused, or lacerated wounds are much 
more dangerous than such as are clean cut, as with 
a dagger or a sharp knife. Crushing injuries, deep 
lacerations, gunshot wounds, wounds beneath the 
skin, the fat, or the fascia, and especially where dirty 
clothing has been introduced into torn flesh, are most 
to be feared. 

Obviolisly then, the toy pistol and the giant fire
cracker must be forbidden children. Practically no 
cases of tetanus have developed (at least I have not 
seen a report of any) from Roman candles, torpedoes,' 
paper caps, small fire-crackers, or display pieces; In 
order that no undue fear may arise, we note that fol" 
the 89 cases of tetanus developed in 1906 there were 
979 blank-cartridge wounds. Thus tetanus by no 
means follows as a matter of course from wounds in
curred on Independence Day. 

The symptoms of this dreadful disease may' not 
manifest themselves until an incubation period of a 
fortnight has elapsed after the injury. Then may 
appear rigidity of the neck and jaws, dUliculty in 
chewing and swallowing, chills, high fever, asphyxia, 
spasm of various muscles, rapid pulse, profuse sweat
ing, opisthotonus-dreadful suffering. 

Immediately a child sustains an injury of the nature 
we have considered, a phYSician is to be called, who 
will administer an immunizing dose of tetanus anti
toxin.: Such a timely dose will almost' surely pro
tect against the development of the symptoms ; but its 
efficacy decreases with the time lost in administering 
it. Before the use of this serum, death followed in 
at least 80 per cent of tetanus cases. All health depart
ments now have this antitoxin available for immedi
ate use upon application. The Health Department at 
Albany has advised the health officers throughout New 
York State to apply to it for supplies, iIi order that 
they may be prepared to provide local practitioners 
without delay. Its Bulletin states : "An immunizing 
dose of antitoxin is an almost ' certain means of pre
venting tetanus infection and intoxication ; so far as 
we know, no case of lockjaw has developed in this 
country among those who have received an immuniz
ing dose of this serum." In any event, the secretion 
of ' the wound may during the incubation period be 
scrutinized by the microscopist for the possible prEls
ence of the tetanus bacillus; its absence after several 
examinations should greatly allay fear of , the disease. 

. . . ' . 
RetlrelDent of Secretary Wilson. 

James Wilson, Secretary of Agriculture: will retire 
from office in December, and will probably be suc
ceeded by Charles F. Scott, at present Representative 
in Congress from the Second District of Kansas and 
chairman of the House Committee on Agriculture. 

Mr; Wilson has realized his ambition of serving in 
the Cabinet for a longer continuous term than any 
other man. He entered the Cabinet in President 
McKinley's first term. He is now nearly seventy-four 
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years of age. To him are due many important im
provements in the administration of the Department 
of Agriculture, and likewise many new lines of , re
search, the results of which have aided farmers 
throughout the country. 

• • • • 
The Death of Egbert P. Watson. 

Mr. Egbert P. Watson, formerly a member of th'! 
editorial staff of the SCIENTIFIC AMERICAN died at 
Elizabeth, N., J., at the age of seventy-four: on June 
22nd, 1909. In his professional career as an editor and 
an engineer, Mr. Watson displayed a wide engineer
ing knowledge and keen editorial judgment. After he 
severed his connection with this paper he founded a 
peri!,dical of his own called The Mechanical Engine�r, 
and continued its pUblication for sixteen years. 

Mr. Watson 'Was an engineer of the old school ; that 
is, his engineering knowledge was acquired mostly 
by hard work in the shop, although he was an pmnivo
rous reader and well versed in engineering literature. 
Long after he severed his connection with this jour
nal he continued to contribute to its columns occa
sional engineering articles, which were distinguished 
by the sound and practical information that they con
veyed. Mr. Watson always took pride in the fact that 
he drove the first bolt in the "Monitor," the civil war 
ironclad. He was a past vice-president of the National 
Association of Marine Engineers, and was for m�ny 
years a member of the Marine Engjneers' and Archi
tects' Association . 

• • • • • 
Death' of 'Orrin

'
s ,  Wood. 

Mr. Orrin S. Wood, well known in this country as a 
pioneer telegrapli engineer, died at Turner, N; ,Y:, �on 
June 22nd, 1909, at the advanced age " of 91 years. 
Mr. Wood had the distinction of superintending the 
construction of the first telegraph line between New 
York and Philadelphia in 1845,  and of opening ' tne 
first telegraph office in New York

' 
city at Hanover 

Street and Exchange Place. His interest in telegra
phy antedates these achievements, however ; for in 
1844 ' he became an operator on the original telegraph 
line between Baltimore and Washington, ,after having 
studied telegraphy under S. F. B. Morse himself. ' Mr. 
Wood helped to build the Albany-Buffalo line and , the 
telegraph line connecting Buffalo, Niagara Falls, To
ronto,. Montreal, and Quebec, besides constructing , a 
telegraph system northwest of Chicago, which , now ' 
forms part of the Western Union ' lines. 

. . .  , .  
$ 1 00 Prize for a Fire Escape • 

At the National Industrial Exposition to be held in 
TorQnto, C:;tnada, from August 28th to September 14th 
fire escapes are ' to 'be 'exhibited under the auspices '�f 
the Commercial Traders' AssociaUon of Canada: The 
association will give Ii: prize of One Hundred Doli�rs 
to the inventor of the best fire escape. The selection 
will be made by the: Olifafio,  government and in ' all 
probability the 'successful fire escape wiil be placed 
in many hotels in the 'Province of Ontario. The ' con
ditions of the contest may be obtained by addressing 
the Commercial Traders' Association of Canada, To
ronto, Canada. 

• . e  • •  
The Current Supplement. 

The wonderful results obtained by the great mas
ters of the art , of pianQ playing can also be obtained 
to a certain extent by mechanical means in the mod
ern piano player. Mr. "John F. Kelly describes in the 
current SUPPLEMENT, No. 1748, the construction' of 
these ' piano players, and shows , how they have evol'ved 

' from crude forms. Mr: John A. Mathews's , paper on 
the new, automobile steels is concluded. ' Among the 
numerous fads and fancies of the house furnishef of 
to-day, none is mi.ll:e quaint ' and interesting thail the 
decorative use of the vari-colored bottles and , fiasks 
of many' shapes and sizes tbat are relics of one of the 
oldest enterprises o! this country.' Ada Walker Camehl 
writes interestingly on this snbject, and illustrates her 
article with pictures of curious bottles. The manufac
ture of nitrates from the atmosphere by means of the 
Birkeland-Eyde process is set forth : by Sam EYde. 
What a very ' small telescope will do is 'excellently de
scribed by 'Arthur Mee. Prof. C. Doelter' writes on the 
infiuence of radium and ultra·violet rays upon the 
color :of minerals. F� Hartmann contributes a good 
technological article on gilding. 

· ' . . .  
During Mr. Andrew Carnegie's recent visit to Paris 

he was given an official reception at the UniversIty. 
It will be remembered that Mr. t;:'trnegie donated a 
considerable sum to this institution so as to enable it 
to found a special laboratory for researches upon 
radium, to' be carried on by Mme. Curie. Dilling the 
reception Mr. Carnegie was presenfed with a meda:l 
commemorating his generosity to the University. In 
a conversation with President Falliilres, he made 
knowrr his intention of establishing an iristitution 
such as ' exists hi America and England for rewarding 
heroic actions, and proposes to donate a million dollars 
for this purpose. 
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THE " MICHIGAN "-OUR FIRST " DREADNOUGHT." 
The first "Dreadnought" to be completed for the 

United States navy is the "Michigan," which, with her 
sister, the "South Carolina," was authorized by Con
gress March 3rd, 1905. In the act of authorization 
the displacement of these ships was placed at 16,000 
tons, which is that of the "Connecticut" and "Kan
sas" class. It was intended to provide these vessels 
w.ith the same armor and armament as the ships of 
those classes, but before the construction was far 
advanced, it was decided to give them as much as 
possible of the "Dreadnought" characteristics, and the 
plans were changed accordingly. 

The "Michigan," which was built by the New York 
Ship Building Company, Camden, N. J., was recently 
taken to the government course at Rockland, Me., for 
her standardization trials; and on June 9th, during 
five runs at maximum Speed, she averaged just under 
19 knots per hour, or to be exact 18.976 knots. On the 
fastest run over the measured mile she reached a 
speed of 20.01 knots. 

The accompanying photograph was taken of this 
fine vessel when she was running at a speed of over 
19 knots; and it serves to show very clearly the spe
cial . characteristics of the ship, notably her two lat
tice-work, fire-control masts and her main battery of 
eight 12-inch guns carried in four turrets. 

The "Michigan" is a "Dreadnought" in everything 
except size and speed, the displacement being from 
2,000 to 4,000 tons less than that of the typical "Dread· 

Copyright 1909 by N. L. Stebbins. 
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the conning tower and two smokestacks, the two mili
tary masts, and two boat derricks, placed abreast of 
the smokestacks. Within the superstructure and car
ried on the spar deck is a battery of ten 3-inch guns 
for torpedo defense; and twelve other 3-inch pieces 
are mounted on the superstructure - bridges and else
where on points of vantage throughout the ship. 

Abaft of the superstructure are the remaining two 
12-inch gun turrets, one mounted on the main deck at 
a command of about 171f2 feet above the sea, and ahead 
of this another turret with its guns carrying at a 
height of 251f2 feet above the water. This disposition 
of main armament gives a broadside of eight 12-inch 
and a fore-and-aft fire of four 12-inch. 

The armor plan of the "Michigan'" shows a water
line belt 8 feet wide, tapering amidships fram 11 
inches in thickness at the top to 9 inches at the bot
tom. The belt reduces gradually to a thickness of 4 
inches at the ends of the ship. Above the main belt, 
and extending from the forward to the after barbette, 
is another belt of armor 10 inches thick at its lower 
edge, 8 inche� thick at its upper edge, and 8 feet in 
width. The barbettes for the 12-inch turrets are from 
10 to 8 inches in thickness. The turrets them-
selves have 12 inches of armor on the sloping port
plate and 8 inches on the sides and at the back. T�e 
protective deck is 11f2 inches in thickness amidllhip 
and forward, and 3 inches in thickness in its after 
portion. The big guns are manipulated by electric 
power, as are also the ammunition hoists. The tor-

9 
be used as a small captive balloon for military purposes. 
It is also possible to transform a section quickly into 
a small dirigible by installing a little motor in its car. 
For this purpose the section is provided with a blowet 
for distending the ballonet and with vertical and hori· 
zontal rudders. Two sections without frames may be 
combined to form a larger non-rigid airship. The car 
of the entire airship contains as many sections as thJ 
balloon, so that each partial balloon possesses its own 
car, with the exception that a special division of the 
car is reserved for the machinery. In the estimation 
of the inventor the sections can be put together by a 
balloon corps in two hours. 

• • • • • 
SaponIfication and Pancreatic J u ice. 

In making soap and candles the natural fats are 
saponified, or resolved int6 their component parts, 
fatty acids and glycerin, by. various methods, includ
ing the action of alkalies, lime, sulphuric acid, super
heated steam, etc. 

Haller has devised a method of effecting saponifica
tion by means of methyl . or ethyl alcohol, and Con
heim and Nicloux have suggested a biological method 
based on the employment of a diastase which occurs 
in castor oil beans. 

Baur has recently proposed the use 01' the pancreas 
of animals, which ,contains a soluble ferment capable 
of resolving fat into fatty acid and glycerin in from 
one to four days. This m'ethod has been successfully 
tested with lieef suet and with cocoanut, cotton-seed. 

Displacement, 16,000 tons. Speed, 18.97 knots. Coal supply, 2,000 tons. A rmor : Belt, 11 inches ; side armor, 10 to 8 inches ; tnrrets, 12 to 8 inches ; deck, 1J.S to 8 inches. Armament : Eight 45-caliber 
12-inch ; twenty-two 3-inch. Torpedo tubes;two submerged ll1-inch. Complement, 869. 

OUR FIRST " DREADNOUGHT," THE '�MICHIGAN ,"  MAKING 19 KNOTS ON HER TRIAL TRIP. SISTER SHIP . " SOUTH CAROLINA." 

nought" of to-day, and her speed about two knots. less. 
In resllect of protection and armament, however, she is 
fully qualified to lie in line of battle with the heaviest 
ships of the "Dreadnought" type. Although she car
ries but eight 12-inch guns as against ten carried by 
the British ships, the position of her turrets, all of 
which are on the center line, enables her to deliver 
the same weight of fire on either broadside, namely, 
eight 12-inch guns. Speaking of the penalties paid by 
the "Michigan" on account of her small displacement, 
it should be mentioned that it was necessary to cut 
down her freeboard aft and lower the after two tur
rets eight feet below · the positions at which they are 
carried on our later "Dreadnoughts" of larger dis
placement. 

The "Michigan" is 450 feet long, between perpen
diculars, 452 feet 9 inches over all, 80 feet 2% inches 
in breadth at the water line, and on a mean draft of 
24 feet 6 inches has a displacement of 16,000 tons. 
Her full load displacement is 17,617 tons. The speed 
called for b:v , the contract is 18.5 knots, which, as we 
have seen above, was exceeded. She is driven by twin
screw, reciprocating engines of 16,500 horse-power, and 
she has a maximum bunker capacity of 2,200 tons. 

The armament consists of eight 45-caliber 12-inch 
guns mounted in. four turrets. The foremost pair are 
251f2 feet above the water. Back of these are two guns 
in a single tvrret, which fire,. above the roof of the 
forward turret and are carried at a height of 3 3 1f2  feet 
above the water. The superstructure occupies about 
one-third of the vessel's length. amidship. It contains 

pedo equipment consists of two submerged torpedo 
tubes for the discharge of the new 21-inch turbine
driven torpedo. 

At the present time we have completed or under 
construction for the United States navy eight "Dread
noughts" : The "Michigan" and "South Carolina," of 
16,000 tons, carrying eight 12-inch guns; the "Dela
ware" and "North Dakota," of 20,000 tons, carrying 
ten 12-inch guns ; the "Florida" and "Utah," of 21,825 
tons, mounting ten 12-inch guns; and the "Wyoming" 
and "Oklahoma," of 26,000 tons, each mounting twelve 
12-inch guns. 

.. . . . . 
A Dirigible Balloon Made In Sections. 

A German engineer named Weissenburger has con
structed a model of a dirigible balloon which can easily 
be taken apart for transportation. This possibility is 
of great value, as often the transportation of the bal
loon is made necessary by a premature landing or 
other cause. The model, which is about 13 feet long, 
consists of eight sections, each of which is in the form 
of a cylinder' with hemispherical ends, and can be col
lapsed like an umbrella by turning a handle. The con · 
vexities of both ends of the section are directed for
ward, so that when the sections are put together, the 
rear end of one. closely embraces' the forward end of 
the next. The sections are made entirely alike, so 
that a damaged section can be replaced by a reserve 
section. Eaeh section possesses its independent gas 
bag, air ballonet, frame, and points of attachment to 
the car and steering apparatus, and each section can 

maize, and palm oils. This process, if universally 
adopted in all countries, would require 12,000 tons of 
pancreas annually. The abattoirs of the world fur
nish about two-thirds of this quantity, or 8,400 tons. 
In comparison with the employment of the castor 
bean ferment, the pancreatic method effects a more 
complete saponification which compensates for its 
greater cost. 

• • • • 
The annual summarl' of ",h\obu ilding just issued by 

Lloyd's Register shows that the total output of the 
world during 1908 (exclusive of warships ) appears to 
hrve been 1,833,286 tons (1,706,179 steam, 127,107 sail) . 
} ccording to the latest returns received by Lloyd's Reg
ister, the tonnage of all nationalities totally lost, 
broken up, etc., during the twelve months amounts to 
about 794,000 tons (557,000 steam, 237,000 sail ) . The 
net increase of the world's mercantile tonnage at the 
end of 1908 is thus about 1,039,000 tons. Sailing ton· 
nage has been reduced by 110,000 tons, while steam 
tonnage has increased by 1,149,000 tons. Of the ton
nage launched during 1908, the United Kingdom has 
acquired oyer 301,4 per cent. Of the total merchant 
tonnage output of the world during 1908, 50 %, per cent 
was launched in the United Kingdom; but, if only sea
going steel steamers of 3,000 tons gross and upward 
be taken into account-thus excluding vessels trading 
on the �orth American Lakes-out of the total of 179 
such steamers of 1,050,741 tons launched in the worl d .  
over 63 1�3 per cent o f  the tonnage was launched i n  the 
United Kingdom. 
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.& KUSEUII TO ILLUSTRATE THE DEVELOPIIENT OF 
IIATHEIIATICS. 

BY HERBERT T .  WADE. 

As an interesting and important part of the study of 
the history of mathematics, it is essential to consider 

Scientific American 
astronomy ; and just as soon as trigonometry was de
veloped to a point where it was available for practical 
use, there was need of instrumoots for the measure
ment of angles and for realizing or imitating the rela
tive movements of the celestial bodies. Now, for 

A medireval astronomer using au 
astrolabe. 

Reproduction of a plate from an
-
18th century work. 

Astrolabes made by Bernardlnus Sabeus of Padua (ItaJy) 
1058 and by an unk nown Italian rraftsman 

between 1 450 and 1 525.  

the various means that have been employed in the ap
plication of this science to every-day life. From the 
times of Babylon to the present day, there has been an 
interesting succession of ingenious and useful devices 
and instruments, of a . very practical nature, which 
when considered together are remarkably striking in 
illustrating the development of what is usually re
garded only as a most abstract science. Such a collec
t ion has been assembled by Prof. David Eugene Smith 
of Teacher� ' College, Columbia University, and re
cently it has been on exhibition in the Educational 
Museum of that institution. Containing as it does 
many objects of great interest to the archreologist, 
metrologist, surveyor, and engineer, yet it is in its re
lation to the historical development of the science of 
mathematics, and its great influence in bringing out 
this development to the student, that the exhibition 
possesses its highest value. With this end in view, 
Prof. Smith has accumulated a collection of mathe
matical instruments, weights and measures, sun dials, 
and other devices for time measure, mathematical 
manuscripts, early printed works, an extensive collec
tion of portraits and autographs of prominent mathe
maticians, and curios gathered from many corners of 
the world, some of the most interesting and significant 
of which have been specially photographed for the 
SCIENTIFIC AMERICAN. 

One of the most important and fundamental appli
cations of mathematics has been to surveying and 

Early 1 9th century German surveying instru
ment. Made by Wiskemann of 

lUeiri ngen. 

Chinese SlID dial of the 18th century · from 
Peking. 

measuring angles in the early times a device known as 
a cross staff was used, where a movable transverse 
piece could be adjusted along the length of a wooden 

Quadrant of Tyrolean workmanship dating from 
about 1 600. 

This was the common trigonometric instrument of medireval times 
alld its use is shown in the accompanying illustratIOn. 

staff, so that by sighting from one of its extremities 
over the end of the cross piece, and then laying off 
the angle thus formed by the line of sight with the 

Surveying level 
(German). 

Early surveying instruments. 

Italian squadra. 
Cannon level. 

Japanese surveying instruments of the early 19th 
century and Japanese surveyln� textbook. 
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staff itself, a rough angular measurement could be 
made. Various improvements gave the fore staff and 
the back staff, but the fir'st really serviceable instru
ment was the quadrant, which was the ancestor or our 
modern and indispensable sextant. A good specimen 
of a quadrant of Tyrolean workmanship, and dating 
back to about 1600, is contained in the collection and 
ia here illustrated. The alidade or movable bar carries 
two small transverse pieces pierced with sight holes, 
and is so pivoted that it can be moved over the gradu

'ated quarter of a circle, which gives to the instrument 
its name. The quadrant could be used for measuring 
both vertical and horizontal angles, and naturally lent 
itself to determining the elevation of the heavenly 
bodies in astronomy and navigation, so that by the mid
dle of the sixteenth century it was accepted as a neces
sary nautical instrument, as well as used on land 
wherever trigonometry was applied to surveying. The 
Italian textbook, "L'Uso della Squadra Mobile Opera 
di Ottavio Falii. In Trento, MDCCLII," a page of 
which is shown in the illustration, gives the actual di
rections for the use of the quadrant in measuring the 
height of the tower by the familiar trigonometrical 
principles involving the measurement of linear dis
tances, here by pacing, and the determination of 
angles. 

Practically contemporary with the quadrant was the 
astrolabe, where the entire circle was employed, and 
where by the use of an alidade and a divided circle or 
limb the angular distance between two stars could be 
determined, leading to the deduction of the motions 
of the planets by the astr·onomers and astrologers of 
the middle ages. The use of the instrument is indi-

Using the quadrant to measure the altltude . of 
an inaccessible tower. 

Reproduction of II plate from an 18th century treatise on the 

quadrant. 

cated by the accompanying reproduction of a page 
from an eighteenth century scientific treatise, while 

( Oontinued on page 15. ) 

Surveyor's 
compass. 

Celestial sphere of Itallau work
manship dating from the 

16th century. 

BaTarian scales of the . 18th century and varlou 
sets of weights. 

A IIUSEUII TO ILLUSTRATE THE DEVELOPMENT OF IIATHEIIATICS. 
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A HUGE FILTERED WATER RESERVOIR FOR LONDON. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The maintenance of an adequate water supply for 
the constantly expanding English metropqIis is a Df,Qb
lem of supreme importance and one of no little diffi
culty. The main sources of supply are the River 
Thames at a point well above tidewater, the riv.er 
Lea, and wells sunk into the solid chalk. Recently 
the facilities for supplying water have been appreci
ably improved by the erection at Honor Oak, in the 
southeastern suburban area, of a huge covered-in reser
voir, the largest of its type in the world, for storing 
filtered water, the capacity of 
which when full is 58,000,000 gal
lons. 

The necessity of a new reservoir 
was recognized as far back as the 
early nineties. Not until 1898 was 
work begun by the local water ·sup
ply company. In that year a large 
brick,making plant was erected on 
soil eminently suited to brick mak· 
ing. The result of this develop
ment was rendered obvious during 
actual constructional work, since 
the brick material was available 
on the spot and delays, as well 
as cost of transport, were avoided. 
The saving thus effected may be 
readily realized when it is consid
ered that upward of 16,000,000 
bricks were utilized in the building 
of the reservoir. At the same time 
the brick plant offered an economi
cal solution of the problem of dis· 
posing of the greater part of the 
excavated material for the foun
dation of the reservoir, etc., which 
material aggregated 173,000 cubic 
yards. 
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work of cruciform section to carry a brick roof, com
prising a series of segmental arches running parallel 
the whole length of the structure, with segmental 
jack .arches at right angles carried from pier to pier 
throughout the series. The reservoir is therefore 
divided into a series of cells 21 feet 6 inches square 
from center to center of the brick piers, the thickness 
of the brickwork of the latter being 18 inches with a 
width acrosS of 4 %  feet. Down the centers of the in
verted arched floor extend drainage channels communi
cating in a well near the intersection of the reservoir 
into the foul" sections, while at the actual point of 

I I  

places where the pressure is the greatest the but
tresses for the retaining wall are carried back to the 
fourth bay from its face. Around the outside of these 
I'etaining walls a puddled clay wall 3 feet thick is 
provided, the puddle being taken well down . into the 
London clay and rendered thoroughly water-tight by 
careful tamping. This wall is carried up to, and 
connected with, the layer of clllY extending over the 
entire roof of the structure. On the northern and 
parts of the eastern and western portions, where the 
top of the reservoir projects above the natural sur
face of the ground, an earthen embankment is pro-

vided, which embankment is com
posed of alternate layers of earth 
and burnt ballast of 20 inches and 
4 inches thickness respectively, and 
with a slope ranging from 2% to 
3% to 1. 

After all the water-supply com
panies of London were subsequent
ly consolidated into the Metropoli
tan Water Board, the undertaking 
was rapidly completed. The under

Interior, showing principle of dividing the reservoir into bays 2 1 �  feet square. 

The reservoir measures 824 feet 
in length between the walls, and 
has a maximum width of 587 feet. 
The total area covered approxi
mates 1414 acres, the actual water 
area being a little over 10 acres. 
The supply is drawn from the 42-
inch main, which brings the fil
tered water from the pumping sta
tion at Hampton, some 17 miles dis
tant. The outlet pipe is of the 
same diameter. The supply can be 
augmented from a deep-well pump. 
ing station, which has been erected 
on the site, and from which a large 
quantity of water can be dra'll.n. · 
This well has a diameter of 11 feet 
apd is sunk for a depth of 300 feet, 
the lower half of which is throu g'l 
chalk. Headings have been driven 
into the latter in all directions to 
a total length · of 3,400 feet. The 
water is raised by two sets of three
crank vertical triple-expansion e!l
gines coupled to deep-well pr;.nps 
having cylinders of 18 inches bore 
by a stroke of 5 feet. The water 

taking was designed and carried out under the super
vision of Mr. J. W. Restler, M.Inst.C.E., the deputy 
engineer-in-chief of the Metropolitan Water Board, to 
whose courtesy we are indebted for the accompanying 
illustrations and for much

' 
information. 

It is the primary purpose of this reservoir to main
tain a low-pressure supply throughout the metropoli
tan area on the southeastern side of the Thames. But 
if occasion should demand, it can be dispatched by 
means of mains under the river to {he northern terri
tory. The maximum water level of the reservoir is 
approximately 144 feet above ordnance datum. The 
depth of water throughout the greater part of the 
structure is about 211,6 feet, but in a part of the north
eastern section it reaches a depth of 34 feet. 

The reservoir is di¥ided at right angles into four 
sections, each of which is independent of the others; 
so that any one may be emptied when desired for 
cleaning, without interfering with the service, suit· 
able appliances being provided for diverting the water 
from the supply main into one or other sections. The 
building is erected on a natural clay formation, the 
flooring being of solid concrete forming inverted 
arches, crossing one another at right angles. From 
the apex of each groining, spring piers of solid brick-

intersection of the division walls is a circular valve 
chamber 24 feet in diameter extending from the bot
tom to the roof of the building, and into which lead 
the mains for supply, intercommunication with the 
four sections, and draw-off, these pipes being of 4 2  
inches diameter and fitted with 36-inch valves operated 
from a valve house above. 

In addition to the brickwork for the arched roof
ing, there is a 6-inch outer covering of concrete fin
ished with clean cem�nt, upon which is .distributed a 
thick layer of clay and 6 inches of mold originally 
cleared from the site, so as to present a flat, level top 
sui-face. At frequent intervals 6-inch air pipes are 
distributed over the bays for ventilation and admis
sion and escape of air during the respective processes 
of emptying and filling the reservoir. 

The two division walls which run at right angles 
and divide the reservoir into four . sections are cam
bered back to back with the intervening space filled 
with concrete. The outer walls are of concrete, with 
brick lining, ample precautions having been taken to 
bond the two thoroughly together. The thickness of 
the retaining walls varies from 16 feet to 6 feet at 
the base, and each bay is provided with a buttress 
reaching in most cases to the first pier. In those 

General view of the reservoir during construction. 

A HUGE FILTERED WATER RESERVOIR FOR LONDON. 

thus obtained, in addition to being discharged into the 
adjacent reservoir, can 'be delivered into mains feed
ing two other reservoirs in the vicinity. The total 
cost of the enterprise has been $1,200,000. 

• , e  • 
Another SubstItute Cor IncUa Rubber. 

A. G. Inrig has patented in Great Britain alld Ger
many a new process for making a substitute for India 
rubber. The materials used are animal refuse capa
ble of yielding gelatin, oils, sulphur, chromates, and 
sodium stannate, the addition of the last-named salt 
being the distinguishing feature of the process. The 
pr(}portions recommended are animal refuse 100 
parts, water 50 parts, oil 20 to 60 parts. These ingre
dients are stirred together for about an hour and 
then 1 pet cent of potassium bichromate and 1 per cent 
of sodium stannate are added. The mixture is then 
heated to about 212 deg. F. and kept at this tempera
ture about 5 minutes or until the previously liquid 
mass becomes pasty, in which ccmdition it is poured 
into molds. A harder and tougher mass is made by 
adding 20 per cent of oil, 1 per cent of sodium starr
nate, 1 per cent of potassium bichromate, and 5 to 10 
per cent of sulphur, and heating the mixture to 237 
deg. F .  



THE HEAVENS 1111' JULY. 
BY HENRY NORRIS RUSiELL, PH.D. 

ERCULES, which is the 
constellation represented 
in the initial of this sen
tence, while not as bril
liant as some others, is 
one of the most charac
teristic figures in the 
summer sky. Its most 
distinctive configuration 
is a quadrilateral of 
third - magnitude · s t a r  s, 
shaped like the keystone 

cf an arch, which at our hour of observation is almost 
exactly overhead, and which can always be easily 
found, since it lies about one-third of the way from 
Vega toward Arcturus. The rest of the constellation 
can be easily made out with the aid of the map. 
Several of its individual stars are noteworthy. The 
star a, in the hero's head, is one of the reddest of the 
brighter stars, and shows an especially fine banded 
spectrum-an evidence of relatively lmy temperature ; 
and like many such stars, varies irregularly in bright
ness. It is also double, having a green companion, 
visible with a small telescope. � is also a fine double, 
having a companion, about 
1/20 of Its own brightness, 
which revolves about it in 
a period of 34  years. 
When the two are closest, 
they can hardly be sepa
rated by the greatest tele

' scepes ; but when they are 
farthest apart ( as is 
nearly the case at pres
ent ) the comparison can 
be seen with telescopes of 
moderate aperture, though 
still too difficult for small 
ones of three inches or 
less. 

Another interesting sys-
, tem is p., which has a faint 

companion 30 sec. distant, 
which shares in the large 
proper motion of its pri
mary and is itself double, 
with a period of about 45 
years. 

Both these last two sys
tems are tolerably near 
us, their distances being 
about 20 and 30  light 
years, according to the 
best determinations. 

Still more interesting to 
the telescopic observer is 
the great star cluster 
( one of the finest in the 
heavens ) which lies al
most exactly on the west
ern edge of the "key
stone" between the stars 
I,; and 17. It is clearly 
vi�ible in a field glass as 
a spot of light with two 
small stars near it ; but it 
requires much greater in
strumental power to show 
the individual stars of 
which the cluster is com
posed. 

There are thousands of 
them, scattered near the 
edges, but condensed to an 

At 11 o 'clock: June 7. 
At 10% o'clock: June 14. 
At 10 o'clock :, J,une.22. 

almost continuous blaze of light at the . center-a very 
impressive spectacle. 

With an instrument which is not powerful enough 
to show the separate stars, the cluster is still easily 
visible, and looks nebulous, 1. e., hazy and without 
sharp boundaries. If it were removed to a dozen 
times its present distance, it would present this 
appearance in our largest telescopes. 

It is therefore natural to ask, Are not the numerous 
nebulre, of all sizes and shapes� which can be seen, 
or better photographed, in all parts of the sky, sim
ply star clusters, so distant that the separate stars 
cannot be seen ? 

For an answer to this, we must appeal to that clue 
to many a riddle of the universe, the spectroscope. 

It is well known that a spectrum showing bright 
lines is due to glowing gas, while a bright spectrum 
crossed by dark lines is given by , a glowing opaque 
b09Y surrounded ·, by a gaseous atmosphere-ili other 
words, a star. 

Now the nebulre m ay be divided , into two classes. 
Some, like the great nebula of , Orion, are conspicu
ously green in color ; others, like that in Andromeda, 
are white. Those of the former class show a spec
trum of bright lines, which proves that they are com
posed, or rather that the luminous part of them con-
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sists of, certain gases-hydrogen, helium, and others 
not yet identified. This has' been known for forty 
years. But the white nebulre, among which are to 
be counted all those remarkable objects, the spiral 
nebulre,

' 
have till very recently defied investigation. 

They are so faint that nothing can be done with them 
visually, and photography demands very long expo
sures. One or two fairly successful plates, obtained 
by different observers, showed a continuous spectrum 
crossed by traces of dark lines ; but the matter was 
still rather uncertain till the publication of some re
sults recently obtained at the Lick Observatory by 
Mr. Fath. Using a specially designed instrument 
and very long exposures ( continued for several suc
cessive nights )  he has obtained photograp,hs of the 
spectra of a number of white nebulre, which are of 
the highest interest. The results of the earlier observ
ers are confirmed and extended. The great nebula of 
Andromeda. for example, shows a spectrum crossed by 
dark lines, such as would be given by a cluster of 
stars most of which were like the sun. Others show 
lines more like those in the spectrum of Sirius, and 
'others a combination of dark and bright lines, as if 
they were composed both of stars and of luminous 
gas. 

A number of star clusters, photographed , for a test, 

At 9'1;, o 'ciock : June '30 . .  

showed clearly the dark-line spectrum predicted by 
theory. It seems therefore probable that . these white 
nebulre are really star clusters of immense size at 
enormous distances. It will not do to speak too posi
tively, for a determination of the parallax of the An
dromeda nebula by Bohlin places it quite , near us, at 
a distance less than twenty light years-in which 
case the component "stars" would have to be mere 
specks like the asteroids in order not to be ' directly 
visible. It is possible that thiEl nebula may be an 
ordinary star like the sun, surrounded by foggy mat
ter of some sort which obscures its direct ' rays, 
but is ,itself visible by refiected light ; but further in
vestigation is necessary before this question can be 
settled. 

However, it seems almost certain that the MHky 
Way, viewed obliquely from a distance of thirty times 
its own diameter, would appear as a large oval, and 
probably spiral, nebula, giving , a dark-line spectrum. 
And it is certairily open, to anyone who ' chooses, to 
believe that the' Andromeda nebula, or others of the 
sort, are themselves distant galaxies comparable per
haps to our own, whose countless millions of stars 
betray themselves to our telescopes, even as those of 
the Milky Way do to Qur unaided eyes, merely as a 
spot of light in the sky. 
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THE HEAVENS. 
South of Hercules is another large constellation, 

Ophiuchus, represented as a giant carrying a serpent 
( Serpens ) . The star a Ophiuchi, which marks his 

head, is close to a Herculis. His feet are far to the 
southward, near Scorpio and Sagittarius, both of which 
are well seen near the southern horizon. 

Spica is at a moderate height in the southwest, and 
Arcturus almost above it. Leo, which contains the 
bright star Regulus and the far brighter planet Jupi
ter, is low in the west. Of the remaining zodiacal 

constellations, Libra is marked by a rather conspicu
ous pair of stars half way between Spica and Antares, 

and Capricornus and Aquarius are rising. 
The two bright stars in the Milky Way, to the east, 

are Altair in Aquila and ( on the l{lft) Deneb in Cyg

nus. The still brighter star higher up is Vega, in Lyra. 

Ursa Minor and Draco are high up above the pole. 

Ursa Major is descending in the northwest, and 

Cepheus and Cassiopeia coming up in the northeast. 
THE PLANE1'S. 

Mercury is morning star aU through the month, 
and is well observable during the first half of it. He 
ia at his greatest elongation on the. 7th: and rises 
about 3 :  40 A. M. At this time he is on the borders 
of Taurus and Gemini some distance , from any 

At 9 o'clock : July 7. 
At 8Vo o'clock: July 14. 
AULo�clock : Jull 22. 

,bright star: and so should 
be easily recognized. 

Venus is evening star in 
Cancer and Leo, setting 
about 8 :  40 P. M. in the 
middle of the month. On 
the evening of the 27th 
she is very near Regulus. 
Mars is in Pisces, and 
rises about 10 P. M. in the 
middle of the month. By 
its close he is within 50 
million miles of the earth 
and very bright. 

Jupiter is evening star 
in Leo, setting about 10 
P. M. toward the middle 
of the month. 

Saturn is in Pisces, east 
of Mars. He is in quad
rature with the sun on the 
15th, and is due south at 
6 A. M. 

Uranus is in opposition 
on the 11th. At this time 
he is in R. A. 19h. 23m. 
5s. ; declination 22 deg. 
33 , min. south-w h i c b 
places him in Sagittarius, 
about two-fifths of the way 
from the bowl of the 
Milk Dipper toward a and 
fJ Capricorni and far from 
any convenient reference 
stars for the naked eye. 
By making a diagram of 
the stars in this region, 
with the aid of a ,field 
glass, he can be identified 
by his motion, whjch is lOs. 
of R. A. to the west, and 
20s. of declination south
ward, per day. 

Neptune is in conjunc
tion with the sun oli the 
9th, and is invisible all 

, through the month. 
THE MOON. 

The moon is full at 7 A. 
M. on the 3rd, in her last 

quarter at 2 A. M. on the 10th, new at 6 A. M. on the 
17th, and in her first quarter at 7 A. M. on the 25th. 
She is nearest the earth on the 7th, and remotest on 
the 23rd. She is in conjunction with Uranus on the 
3rd, Mars on the 8th, Saturn on the 10th, Mercury 

on the 15th, Neptllne on the 16th, Venus on the 18th, 
Jupiter on the 20th, and Uranus again on the 31st. , 

• 1 • •  

The ArtocarysU8 integrifolia, bread-fruit, or Jach
tree growing wild in Java, gave its name to the local
ity. Nongko Djadjar (Nong7co � bread-fruit tree, 
Djadjar = alley or avenue.) The height of the, trunk 
is about 50 feet. The tree is very straight. This plant 
is not to be . confounded with the other bread-fruit 
(A. incisal which has the leaves pinnatifid ; those of 
A. integrifolia ' has them entire. The fruits are 30 
inches long and 12 inches broad ; the weight is often 
120 pounds. The fiesh of · these fruits is delicio\1s. 
The oily seeds are , eaten roasted. ' The woolf is : a 
beautiful yellow in color, hard, and is used for fur
niture and cabinet 'York. It is noi attacked by, ,white 
ants. When struck, the wood gives a very clear note. 
Hence bells are made of it, and pieces of the wood 
are also used by the watchmen �n the mountain for 
giving signals. The leaves are used as ail. abradant. 
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TO INSTALL A MOTOR lN A SMALL BOAT. 
BY MORRIS RADER .  

Small marine engines can be bought so reasonably 
now, that many owners of small craft, skiffs, and 
canoes would install an engine " were it not for the 
trouble and expense of putting �n a skag and shaft 

.--- " -
SHAFT BEARING FOR A SMALL BOAT; 

log. An easy way to overcome this difficulty is  shown 
in the diagram. It has been tried by the writer, and 
is a success. 

A shaft bearing is made of iron, in the form of a 
Y, and fastened to the stern of the boat to support 
the shaft. A longer piece is fastened to this and to 
the bottom of the boat to protect the propeller. A 
projection of this in the rear will carry the rudder. 
A small shaft log is fitted inside the -boat, with the 
stuffing box on the inside, which can easily be packed 
from the inside without removing the boat from the 
water. 

.... ' . . . 

HANDY MAN'S SURVEYING INSTRU1tIENT. 
BY A�GUST MENC�EN. 

While the surveying instrument of which a descrip
tion follows is not very accurate, still il' proper care 
be taken in its construction it will be accurate enough 
for all ordinary purposes. 

It is built as follows : To , the base, A, of %,-inch 
pine secure the uprights, E, E, of 5/16-inch pine. The 
body, C, of 14-inch pine, is hinged to the uprights 
by a V. -inch brass rod, which passes through a block, 
D, secured to the underside of the board O. On the 
body 0 are mounted the two sights E, E. They are 
made of brass and are hinged so that they can be 
folded down out of the way when the instrument is 
being carried. The sights must be mounted on the 
center line of the body. Two spirit levels F are 
mounted on the body 0 at right angles to e ach other. 
The compass G is fastened directly over the center of 
the instrument with four wooden fasteners. The posi
tion of the N, S, E, and W points can be seen on the 
drawing. 

The "telescope," H, is mounted on the side of the 
base and is held in place by .the two brass bands. It 
is made of I-inch tubing with a 14-inch piece of brass 
t ubing J, fitted in one end for the eyepiece. At the 
other end are two cross hairs. This is used for level

" ing. The protractor K is fastened to the block D and 
is used to measure vertical angles. As the body is 
moved the protractor "turns past the pointer L and 
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the number of degrees in the arc it turns can be easily 
read. The instrument is put together with brass 
screws. 

A tripod can be readily made out of three l%,-inch 
poles about 4% feet long, hinged to a top. The in
strument is fastened to the tripod with a 14 -inch bolt. 

THE SURVEYING INSTRUMENT IN USE. 

The instrument cost the writer about $2.50 and up 
to the present has paid for itself several times on 
small jobs. 

• I . ,  • 
A HOME.MADE SPRAY OUTFIT. 

BY CHARLES A .  U1IOSELLE. 

The spray pump described below cost me $11. One 
of standard make and not so powerful was priced at 
$45. Any ordinary workman who is handy with tools 
could put my sprayer together in a day. It has 
proven so valuable to me that I wish to make it known 
to everybody. " It was assembled from the following:  
A riding cultivator frame, pole, and wheels ( old scrap 

SECTION SHOWING ARRANGEMENT OF AGITATOR. 

iron) a good coal-oil barrel ( price $1) , a 3-inch cylin
der cast-iron force pump ( $6 ) ,  a plain brass 2-inch 
cylinder and valves ( $ 2 ) , a piece of good %, -inch 
hose and a spraying nozzle ( $2 ) . ' Total cost, $11. 
After putting the above material together I was able " 
to get easily a pressure of 150 pounds per square inch, 
a very necessary prerequisite to apply the Bordeaux 
m ixture with the right force. 

Directions for assembling are as follows : Take the 
valves out of the cylinder of any cast-iron force pump. 
Replace these valves with the plain brass 2-inch cylin
d er and valves. Cut off with a hack saw the 2-inch 
cylinder to the right length to just fill the cast cylin
der. Fill in the space between cast cylinder and brass 

CONSTRUCTIONAL DETAILS OJ' THE SURVEYING INSTRUMENT . . 

cylinder with plaster or cement, being 
sure that the brass cylinder is in the 
exact center of the cast cylinder. Attach 
the plunger valve of brass cylinder to the 
plunger piston of the force pump, and 
couple up the piston to the handle of the 
pump so as to get a full stroke. As only 
a small amount of liquid is needed in 
spraying, the object of this reduction of 
cylinder is to lessen the fiow and increase 
the pressure. The reduction of 3 to 2 
halves the fiow and doubles the pressure. 
Mount the pump on the barrel and the 
barrel on the' riding cultivator frame. 
Make an agitator as follows : In the bar
rel, near the bottom, on the end or head 
of the same, hang with a T-hinge a board 
made of oak 1 x 6 x 2 feet to swing . up and 
down. Connect the board with the pump 
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plunger by a steel rod so that it will swing up and 
down with the stroke. The steel rod should enter 
the barrel through an opening made to pour in the 
liquid. 

1 use this machine to spray my hen house with 
lime and coal oil at the rate of 100 square feet per 

THE HOME-MADE SPRAYER COMPLETE. 

rdnute. It makes a good job at whitewashing as well 
and is death to bugs and microbes on my fruit trees . 

• 1 • •  
HOW TO MEND GARDEN HOSE. 

BY J. A. BERGSTROM. 

As the garden hose gets a little old, and begins to 
swell, ito-soon gets out of commission altogether if not 
attended to. 

A Simple way to mend it is to wrap the hose with 
ordinary twine, which will make it last a few more 
seasons. As it is no easy matter to wind this cor"/! 
by hand and get it even and under uniform tension, 
the writer has for many years used the siJ;nple con
trivance shown in the accompanying illustration. 

It consists of an ordinary tin can, with a lid, into 
which is put the ball of twine. In the center of the 
bottom make a small hole, through which pass the 
loose end of the cord. Thence let it run down the 
side of the can through a tension device and to the 
hose. To the cover of the can . is soldered a small 
piece of tin, bent to a right angle and forming a guide 
for the hose. The tension device consists _of a short 

DEVICE FOR WRAPPIN.G GARDEN HOSE. 

piece of metal, with its upper end bent outward, form
ing a fulcrum for a short spring-compressed lever. 
The latter at its lower end has a small hole therein 
through which the cord lB passed. A short stove bolt 
serves to regulate the tension on the lever. It will 
be observed that the cord is pressed against the can 
by the lever. The whole device is now soldered to 
the tin can. 

In use, the can is turned around the hose, and 
with the tension properly adjusted, the twine will 
wind around the hose very closely, and it will feed 
the can forward automatically. It will make the hose 
slightly smaller, and thus close all the small punc
tures, through which the water percolates, between 
the several layers 01' the canvas. By giving the cord 
3 coat or two of some waterproofing, it will be found 
that the hose will last as long again ; besides, it will 
stand a great deal more pressure than before. 

• • • • •  
A GOOD SUBSTITUTE FOR LEATHER BELTING. 

An excellent substitute for leather belting can be 
made from a piece of ordinary fire hose, splitting it 
up the middle into two parts, 1. e., two belts can be 
made from one piece of hose. The writer has seen this 
done on more than one occasion, with perfect satisfac
tion. " 

.. ' . , " 
According to a contemporary, the largest transmis

sion line in the world is that of the Niagara-Syracuse
Auburn lhie, which transmits 30,000 horse-power over 
a distance of 163 miles. The line in parts is designed 
to carry 60,000 horse-power. 
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RECENTLY PATENTED INVENTIONS. work of the shaft and to prevent the passage 
Pertaining to Apparel. of flames from one level to another. 

SEPARABLE BUTTON.-E. C. KilG, New VULCANIZING APPARATU S.-A. F. COGS-
York, N. Y. The aim of this invention is to WELL, Pretty Prairie, Kan.,  and J. W. PUCKETT, 
provide a separable button for use on cull's, I Geneva, Neb. This furnace overcomes former 
collars, garments, and other articles, and ar- I difficulties, and automatically controls and 
ranged to permit convenient separation of the regulates the process without attention from 
members and easy assembling thereof to unite the dentist, and when the vulcanizer is brought 
the members, without danger of accidental dis- to proper temperature it closes a sectional 
engagement when the button is in use. oven about the same, so as to maintain even 

OVERALLS.-W. F. HARBOUR and G. A. and prolonged heat, and it shuts .00' the. sup
KELLOGG, � l Ianta, Ga. The object of this in- ply of fuel oil, gas, or heating agency, thus 
vention is to provide simple, inexpensive, and saving fuel, time, avoiding mistakes, etc. , 
easily manufactured overalls, having aprons ' chout attention from the dentist. 

uerle8� 
Kindly write queries on separate sheets when writing 

about other matters, such as patents, subscriptions, 
books, etc. This will facilitate answering your ques
tions. Be sure aud give frill name and address on every 
sheet. 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th or will be 
sent by mail on request. 
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NEW BOOKS, ETC. 

MOOEL AEBOPLANES. How to Build and 
Fly Them. By E. W. Twining. New 
York : Spon & Chamberlain, 1909. 

This booklet, together with the five sheets 
of full-sized working drawings which ac
company it, will fill a long-felt want of many 
people Interested in aeronautics. Full par
ticulars are given as to how to build several 
diO'erent types of model aeroplanes. By fol
lowing the working drawings it is possible for 
any amateur to construct a working model 
of the Wright or Voisin machines that will 
actually fly and which will be the source of 
considerable scientific amusement. In view of which can be positioned within the overalls so PAPERING APPARATUS.-O. O. CAREY, 

that the latter become similar to ordinary Converse, Ind. More particularly the inven· 
trousers, and in which the apron can be oper- tion relates to means for smoothing the paper 
atively positioned and attached to the sus- on the wall after it has been hung, and fur
penders. ther means for cutting the paper at the base 

the craze which has recently started abroad 
( 12107) A. K. says: 1. Is the direc- of toy aeroplanes, this little booklet and draw

tion of an electric current from positive to ings will be found very timely by most ama
negative, or the reverse ? A. The direction of teurs. 

HAIR ORNAMENT.-A HOCHHEIMER, New board. An object is to provide an apparatus 
York, N. Y. In this instance the invention is which may be used in paper hanging to smooth 
an improvement in ornaments for use for the the paper in position, to cut the paper 00' at 
hair, and has in view a device capable of sup- the base-board, and to press out the edges. 
porting a number of feathers or plumes, and CONCRETE CONSTRUCTION AND METHOD 
which may be easily applied and secured to the OF PRODUCING THE SAME.-G. A. M. Ln.
hair at various points and r�adily detached. JENCRANTZ, Chicago, III. Blocks made by this 

an electric Cjlrren t is always taken to be from 
positive to negative. This. is, however, entirely I TROUBLE FINDER CHART FOR AUTOMOBIL-
conventiOnal.

. 

we
. 
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. 
s easily do all elec-

. 

1ST
. 
S. . BY 
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Roger B. Whitman, Techni-
trical work and make ' lll! calculations on the cal Director of the New York School 
theory that the ' current flows from minus to of Automobile Engineers. New 
plus. It is simply by agreement that we con- York : Whitman & Cameron. Price, 
sider that pole of a " battery plus which is at 50 cents. 

Nn.CKTIE-HOLDER.-W. DOWNING, Pawl· process may be used in constructing new super· 
ing, N. Y. The improvement has reference to ' structures over cribs sunk to the proper 
necktie holders, provided with a cross bar height ; for rebuilding superstructures over old 
adapted to be passed through the body of a crib work ; for new pier

. work where large 
tie, after the latter has . been tied in the pre- blocks should be placed on a pile foundatiou 
ferred form on some suitable object, such as a sawed 00' at a suitable height ; for docks or 
pencil, a stick of wood, or the like, and after rivers where the bottom consists of solid rock ; 
the latter has been withdrawn. for bridge abutments or intermediate piers ; for 

the end of the carbon :plate. 2. Are the two This chart, which was originally publIshed 

LIFE-BELT.-D. BOUWMAN, B ussum, Neth- retaining walls, dams, and . other heavy struc

erlands. The invention relates to life belts, tures, whe�e the cross-s:ctIOn and base must 

the . more particular improvement conSisting in be of conSiderable m�gnl�ude an� would make 

providin g such belts with air compartments the work very expensive If of solid concrete. 

adapted to collapse or fold and to normally AUTOMATIC SPEED-CONTROLLER. - C. 
remain folded, but ready to be spread or in- E. PALMER, Spokane, Wash. When adjusted 
fiated at a moment's notice when the beIt is the device may remain in position for use as 
to be used. a means of reaching the ground in case of fire, 

METHOD OF FORl\U�W TIPS OF SHOE
LACE S.-MARY A. BARTELS, Watchung, N. J. 
The object of this invention is to provide a 
"ew and improved method for forming tips of 
shoe laces, in a very simple and economical 
manner and with a view to render the tip per
manent, without the use of metallic stiO'ening, 
:md to allow of giving the tip the same color 
as that of the eody of the shoe lace. 

or for other purposes. As a fire escape, the 
'person may cling to the rods, w ith the assur
ance that the can troller wiIJ regulate his 
descent, by means of the sprocket chains 
traveling on the sprocket wheels, connected 
with the mechanism, for regulating the rota
tion of the cylinders and the rotary pistons 
which are connected with. the sprocket wheels. 

ends of an electrode ' of the same sign ? A. in the last Automobile Number of the SCI EN
One end of a plate in a battery cell is plus TIFIC AMERICAN, is the most complete chart 
and the other minus . .  An electrode is the end of of the )dtJd which has been brought out up 
an electric circuit, and is of the opposite sign to the present time. In ' supplying it printed 
from the other end. The zinc in a cell is p lus. in sections on separate cards, the author has 
The end of the circuit attached to the zinc is made it available in a very handy fashion 
the minus electrode of that circuit. 3. Does for all automobilists. There are about a 
the current of electricity enter an ' X-ray tube dozen cards dealing with eO'ects of trouble ; 
at the anode or cathode ? A. The current is make-an d-break ignition ; jump-spark ignition 
considered to enter a Roentgen ray tube at the by battery and coil and by low-tension or high
anode. The cathode rays stream from the tension magneto and coil ; carbureter ; com
cathode, and strike the anode, producing the pression ; fuel-feed system, and care of tires, 
rays from the anode. 4. What is the eO'ect of operation and maintenance. Two of the most 
X-rays upon the skin exposed to them for a useful cards give lubrication tables, showing 
time ? A. The Roentgen rays are very injuri- how to oil every part of the car, while most 
ous to one exposed for a long time to them, of the other cards give a complete diagnosis 
producing even death. of the troubles that may occur with the dif

( 12108 ) P. G. F. says : Can you give ferent organs, so that any novice can soon 
locate the trouble and make the necessary re
pair. This chart will be welcomed by all au
tomobilists. 

me the scientific theory of what causes dia
monds to form in the earth, and what kind of 
mineraI do they form out of before they be
come a diamond ? If you cannot give me any 
information on diamonds, please inform me 
where I can get the information. A. Carbon 

Hard_are. exists in three forms-charc8al, graphite, and 

Electrical Devices. LOCK.-W . •  r. LAMBERT, North Yakima, and diamond. Heat and pressure are thought to 

R ECEIVER FOR WIRELESS SIGNALING.- I 
E. P. DoPPs, Surinyside, Wash. One object in I be the forces necessary to change . the sub-

H . . this invention is to provide a simple strong stance from one to the other of the higher and 
.

' C. CA.YLEY, RI�erslde, Cal. The mven- and durable combination or permutation lock harder forms. Some diamouds have been made 
tlOn prOVides an Improved. w�ve detector ; which is inexpensive to manufacture, which I artificially by placing carbon in powdered form 
makes the detector self-reglstermg and self- . in melted iron. The iron is then suddenl 
adj usting within certain limits ' providrs a can be easily operated, and which it is prac- . y 

. ' tically impossible to unlock without destroying chilled and cooled, With the result that an en-
number of hand-operated adJustments for in- . ormous pressure is brought upon the c rb 
creasing sensitiveness of the detector ; connects the lock, unless the proper combinatIOn or per- . .  a on 

. . mutation is known. particles, and upon dissolVIng the Iron away, 
the detector and ItS parts in a cirCUit so . ar- tiny pieces of carbon are found as hard s 
ranged as to subject the receiver .to curre,;,t WINDOW-FASTENER. - W. AGIN, Chilli- diamond. They are of microscopic size, 

a 
bu� 

changes, and to cause the exaggeratIOn of sRid cothe, Ohio. The device comprises a casing, are of interest as possibly illustrating he. 
cha.nges 

I
for the purpose of rendering the indi- bolts arranged at right angles to each other diamonds have resulted under the great he::: 

catIOns oud and clear. and movable through the casing, one being pro- and tremendous pressure which have existed 
ELECTR I C TESTING INSTRUMENT.-H. vided with an enlarged portion having a trans- in the interior of the earth in remote times. 

G. ADDIE, Cresco, Iowa. In this case the in- verse rec<'ss, with an inclined inner edge, the The diamonds which a re mined in South Africa 
vention refers to testing instruments and ad- other having a cam within the recess and en- are found in holes or pipes, which lead down 
mits of general use, but applies more particu- gaging the incliued face of the recess and a through the rock strata into the interior of 
larIy to a type of such instruments used for spring between the enlarged portion of the the earth, and it is suggested that they have 
testing fuses and made in neat form to be boat and the casing wall, and a latch pivoted I been brought up from an unknown depth in 
carried in the pocket and containing its own to !he enla.rged portion of the en� wall of the ' the melted rock. SUPPLEMENT No. 1 571 , price 
supply of current for making the test. casIng haVIng a slot through which the latch 1 10 cents, deal.s with the genesis of the dla-

or Interest to FarJDers. 

BUTTER MEASURER AND CUTTER.-D. 
F. CURTIN, St. Louis, Mo. The object of the 
in ven tion is to provide a device by means of 
which butter may be cut into prints or blocks 
and conveniently separated from the rest of the 
butter in the tub or package, the blocks being 
of predetermined weight, thereby dispenSing 
with the necessity of weighing the butter, as 
now commonly done. 

or General Interest. 
MOUTH AND NOSE PROTECTOR. - B. 

WOOLF and T. W. R I CHARDS , l'few York, N. Y. 
By the use of this invention, dust and other 
flying particles or germs are prevented admis
sion to the nose and mouth. The guard is 
formed of two separate sections flexibly con
nected together, one adapted to cover the 
mouth and the other the nose, and used in 
connection with a support which serves to 
hold both sections in their proper position. 

TAPE-GRIP.-L. D. RICHARDSON, Provi
dence, R. I. In its broadest aspect the inven
tion may be defined as consisting of a rigid 
bar member of substantially one-half of the 
length of the first and secured to one face 
thereof, and meanS including a lever, pivoted 
to said second bar member for clamping the 
tape between it and the first mentioned bar 
member. 

FLAG AND BANNER SUPPORT.-E. H. B. 
LINDHORST, San Francisco, Cal. The support 
is capable of being raised to or lowered from 
the truck of a flag pole by means of the cus
tomary halyards, and is constructed so that the 
said support will be maintained at right angles 
to the pole when there is no breeze. and 
in a breeze will occupy the same position 
but will wave and tum in conformity with the 
breeze. 

passes, the latch having a catch for engaging · mond. 
the edge of the slot for retaining bolts in 
retracted position. ( 12109 ) F. J. says : I note in your 

issue of May 15th, in reply to query 12084 
you say that the number of contacts between Heating and Lighting. 

APPARATUS FOR WATEHING 
OVENS.-D. B. STAUFT, Scottdale, Pa. The 
invention is . an improvement in appliances of 
the character disclosed in Letters Patent for-

COKE- the blades on disks A. and B are the same, 
whether one disk is stationary or whether they 
both revolve in opposite directions at ten thou
sand R.P.M. I beg to call your attention to 
the · fact that you have not taken into con
sideration the distance traveled by the circum
ference of each disk ; therefore if disk A., with 
ten blades, revolving at ten thousand R.P.M., 
comes in contact with o';e blade of sta
tionary B one hundred thousand times in one 
minute, then if B is started revolving in the 
opposite direction at the same rate of speed, 
the number of contacts is exactly double, for 
the reason that each blade has only to move 

merly granted to Mr. Stauft, for watering 
coke-ovens, the present invention being par
ticularly directed to improvements in the 
pivotal support of the revolving sprlnkler
pipes, and has for a purpose to provide for the 
adjustment of the tubular pivot and prevent 
leakage thereabout. 

METHOD FOR PREVENTING THE FOR
MA'DON OF .BOILER-SCALE.-T. BRAZDA, 
Amstetten, Austria-Hungary. . The subject- one-half the distance to make the contact when 
matter of the invention is a method for . pre- both disks are revolving. This solution is 
venting. the formatio,;, of boiler sca�e, or for I taken from your diagram, which shows that 
preventIng the form.atIOn of incrustation on the the disks revolve in a direction so that they 
walls of steam bOilers and other receptacles strike each other. If the disks revolve in 
under pressure. The method diO'ers from such manner that they would mesh together 
chemical and mechanical processes, or those l.ke the cogs of a wheel,  your solution would 
known heretofore, as the feed water is intro- be correct, and there would be no diO'erence as 
duced into the boiler without admixture of to whether one or both disks were revolving. 
chemicals and in a definite form in which it A. We thank you for your correction, which 
prevents formation of scale. is certainly just. Our ·reasoning was based on 

llIachines and llIechanIeal Devices. 
EXPANSION CUTTER-HEAD FOR BOR-

ING BARS.-CI;IARLES M. BUCK, Huntington, 
W. Va. The tool is particularly adapted for 
boring the hubs of car wheels, although it will 
be found serviceable in many other applica
tions. It is in the form of a mandrel with a 
boring head in which adjustable cutters are 
seated. The cutters are separately adjusted 
so that one pair can be used as roughing cut
ters and the other as finishing cutters. An 
illustrated· description of this tool appeared 

the rotation of the wheelS in opposite direc
tions, as If they were intermeshing gears; and 

·we overlooked the direction of the arrows on 
the inquirer's sketch. 

( 12110 ) C. N. T. says : As I under-

T. in the issue of June 19th, but the title con
ROBERTS, Tucson, Ariz. More particularly the tained a typographical error, making it read 
invention pertains to sprinkling systems for "Cutter Head for Boring Brass" instead of 
mine shafts, although it is evident that the "Boring Bars." 

FIRE-EXTINGUISHING SYSTEM.-C. 

Rtand it, the Thermos bo ttle I�  constructed on 
the principle that vibrations will not cross a 
vacuum. If this Is correct, how does an in
candescent electric light, with a carbon film iu 
a vacuum, give 00' both light and hea.t ?  A. 
The Thermos bottle is constructed on the prin
ciple that heat waves of low radiant energy 
will not pass through a vacuum. Heat waves 
of high radiant energy, such as those from a 
fire or incandescent body, a lamp filament Or 
the sun, will pass easily through a vacuum. A 
thermometer inclosed in a vacuum will respond 
to the heat of a match or of the electric lamp. ' 
The little radiometer is often 0 seen in · j�wele"s' 
windows whirling in the sun rays to attract 
attention. Its vanes are In a vacuum. 

system might be utilized equally as well in NOTE.-Coples of any of these patents will 
various other localities. The object is to de- be furnished by Munn & Co. for ten cents each. 
liver the water to the system In such a man- Please state the name of the patentee, 'tltle of 
ner as to prevent the burning of the wood- the invention, and date of this paper. 

MRS. RORER'S VEGETABLE 

MEAT SUBSTITUTES. 
COOKERY AND 
Philadelphia : 

12mo. ; :: 28 Arnold & Co., 1909. 
pages. Price, $1.50 net. 

Mrs. Rorer is regarded, and justly so , as 
being one of the greatest authorities in the 
world on the subject of cookery, and her views 
are perhaps more widely quoted than those of 
any one else in the culinary world. The great 
value of Mrs. Rorer's books is the extreme 
accuracy with which she pens her receipts. 
They seldom, if ever, fail if the directions are 
properly followed. There is no more acceptable 
book for the housekeeper than Mrs. Rorer's 
New Cook Book, which the presen t volume ad
mirably supplements. It is very often said that 
we use too much meat in our American cuisine, 
and in fact " the American breakfast" is looked 
upon with horror abroad. It appears to be a 
fact that many persons can perform their work 
much better if they have no meat in the morn
ing, and much of the hardest traveling in 
Europe is done with only the continental break
fast of rolls and coO'ee. Breakfast, however, 
with the aid of this book can occupy a middle 
ground between the sodden meat breakfast and 
the scanty French breakfast. Many of the 
meat substitutes are admirable. The receipts 
are very carefully arranged, and the book is 
well printed and bound. It is one which we 
can heartily commend to all our readers. 

Box FURNITURE ; How TO MAKE A HUN
DRED USEFUL ARTICLES FOR THE HOME. 
By Louis Briegham. New York : 
The Century Company, 1909. 12mo. ; 
304 pages. Price, $1.60 net. 

The author has produced a very remarkable 
work. It is very curious what can be done 
with a few old boxes. Here are some of the 
articles enumerated : Plant box, golf-stick 
stand, kitchen stool, hanging Ian tern, coal box, 
blacking box, clock case, spice box, pipe rack, 
knick-knack brackets, housewife's handy rack, 
magazine ,racks, shoe cupboards, · flower stands, 
wash stands, writing desks, book cases, music 
stands, office files, game tables, nature study 
stands, photographic material stands, clothes 
presses, chafing-dish table, firewood rack, wall 
rack, tea table, window seat, corner .seat, 
wardrobe, sideboard, shaving table, china 
closet, hall stand, etc. In each case illus
trations are given. The requirements as to 
raw materials ape stated. Then comes a de
tailed description of the construction. We 
have not seen any book that has told how to 
make things which has been anything like as 
practical in a very long time. This work 
not only describes how to make single articles 
of furniture, but takes up whole rooms as well, 
as . "The Nursery," "The IX-n ," "Living Room," 
"Twin Bed Room," "College Boy's Corner," 
"Kitchen," " Office," HBoy's Ro"om," " School 
Room," "Dining Room," "Club Room," . "Li· 
brary," or "Study." The book is most attrac
tively gotten up and cannot fail to have a 

well-oeritcd success. 

WIRELESS TELEPHONE CONSTRUCTION. By 
Newton Harrison, A.E. New York : 
Spon & Chamberlain, 1909. 18mo. ; 
74 pp. Price, 25 cents. 

This is a comprehensive explanation of the 
making of wireless telephone equipments fOr 
receiving and sending stations, with details 
of construction. This little book is admirably 
illustrated with very clear diagrams. 
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THE FOURTH DIMENSION. 

( Ooncluded trom page 6. ) 
an axis line, and in hyperspace about an 
axis plane. Two symmetrical plane fig
ures such as the triangles A and B ( Fig. 
3) cannot be made to coincide by any 
m ovements in their own plane, but by 
rotating one of them 180 deg. in the 
third dimension, it can be made to co· 
incide w ith the other. Similarly, two 
symmetrical volumes ( w ith faces equal 
but in reverse order) such as the hollow 

, pyramids 0 and D ( Fig. 4) cannot be 
made to coincide by any movem ents in 
our space, but by rotating one of them 
180 deg. in hyperspace this can be done. 
The rotating pyramid disappears from 
our space, and upon its return after ro
tating 180 deg. it can be slipped into the 
other. I n  our space two movements of 
rotation will combine into a single re
sultant rotation, similar to its compo
nent rotations except that the direction 
of the axis is  different. In hyperspace, 
however, there is in general no resultant 
for two rotations. Hence there are two 
d ifferent types o f  rotation in hyperspace 
and a body subject to two rotations is in 
a totally different condition from that 
which it is in when subject to one only . 
When subject to one rotation a whole 
plane of the body is stationary. When 
subject to the double rotation no part of 
the body is stationary except the point 
containing the two planes of rotation ; 
and if the two rotations are equal, every 
point in the body, except that one, de
scribes a circle. 

Freedom of movement is greater in 
hyperspace than in our space. The de
grees of freedom of a rigid body in our 
space are 6, namely, 3 translations along 
and 3 rotations about 3 axes, while the 
fixing of 3 of its po ints can prevent 
all movement. I n  hyperspace, however, 
with 3 of its points fixed it could still 
r.otate about the plane passing through 
those points. A rigid body has 10 pos
sible different movements in hyperspace, 
namely, 4 translations along 4 axes, and 
6 rotations about 6 planes, while at least 
4 of its pOints must be fixed, to prevent 
all movement. A material point in our 
space can be prevented from m oving by 
connecting it rigidly with three fixed 
points outside ; in hyperspace i t  must be 
rigidly connected w ith at least 6 points 
outside. 

In hyperspace, a sphere if flexible 
could w ithout stretching o r  tearing be 
turned inside out. Two rings of a chain 
could be separated w ithout breakage. 
Our knots would be useless. Thus the 
knot shown in Fig. 5 could be unknotted 
without removing the fastened ends. Just 
as in our space a point can pass in and 
out of a circle w ithout touching its cir
cumference, so in hyperspace a body 
could pass in and out of a sphere ( or 
other inclosed space ) w ithout 
through the surface surrounding it. 
short, all of our space including the in
terior of the densest solids is open to in
spection and m anipulation from the 
fourth d im ension, which ' extends in an 
un imaginable direction from every point 
of space. 

Has hyperspace a real physical , exist
ence ? If so, our universe must have a 
small thickness in the fourth dimension, 
otherwise like the geometrical plane as
sumed to be with.out thickness, our world 
too would be: a mere abstraction ( as in
deed some idealistic philosophers have 
ma intained ) ' . that' is, noth ing but "a 

. shadow cast J>y lI-. · .more real four-dimen
sional world." The real existence of a 
slight extension in the fourth d imension 
would, moreover, simplify certain scien
tific theories.' For instance, in our space 
4 is the greatest number of points whose 
mutual distances, 6 in number, are all 
independent of each other ; but in hyper
space the 10 distances between any . 2 
of 5 points are geometrically inde
pendent. If this greater freedom of 
position were permissible to atoms, it 
would help to explain such chemical phe
nomena as isomerism, where molecules 
of identical . composition . have ditIerent 
properties. Again, rotation i. hyper-
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Scie nti fi c  A JD ert can- Su ppl eme nt 1 5 1 4  tells rou how to make a coil for gas
tlngine i gnitIOn, 

Scie ntific A merican !' u pplement 1 5 22 explaiDR fu l l Y  the constrllct.ion o f  a j 'mp-spark coil and condenser for gas-engine 
ignltion .  

Scientific American S u pplement 1 1 24 describes the construction of a &.incb 
spark coil . 

Scientific ADlerlcan !' u ppl eDlent 1 0 8 7  gives a full account of the making of 
nn alternating current coil giving a fi-incb 
s park, 

Scientific A Dlerlcan S u pplement 1 5 27 describes a 4-inch spark coil and con
denser. 

Scientific A Dlerican SuppleDlent 1 402 gi ves data for the construction of coils 
of a definite length of spark, 

The above-mentioned set of seven papers 
will be supplied for 7'0 cents. 

Any single copy wlll be Jnalled for 10 cts. 
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P A T E N T S  
I NVENTORS are Invited to communicate with 

Munn & Co., 361 Broadway, New York. ur 
62� F Street. "-ashinl(ton, D. C . ,  In regard 
to securing valid patent protection for their in

ventions. Trade-Marks and Copyri.rhts 
registered. D esi.rn Patents and Forei.rn 
Patents secured. 

We undertake all Patent. Trade-Mark and 
Copyril(ht Practice. both before tbe Patent 
Omce and tbe Courts, and we bave special facill· 
ties for bandllng Infrinl(ement and otber suits In 
Federal and State jurisdictions. 

A Free Opinion as to tb e probable patenta
bility of a n  Invention will be readily given to any 
Inventor furnisblng us with a model or sketch and 
a brief description of the device In qnestlon. All 
communlcatlo1l3 are strictly conOdentlal. Our 
Hand-Book on Patents will be sent free on 
request. 

Every patent secured throuirh us receives 
special notice i n  the Scientific A merican. 

Ours Is the O l de"t agency for securing patents ; 
it was established over sixty years ago. 

M U N N  & C O . ,  3 6 1 Broadway, N ew York 
Branch Off ice,  6 2 6  F St . ,  Wash i ngton.  D .  C,  

I NDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 22, 1 909, 

A N D  E A C H  B E A R I N G  T H A T  D A T E  
[See note at end of Ii.t about copies of these patent •. ] 

I 
Adding and l isting machine, C. W. Gooch . . . 925 , 805 
Adj ustable bit , G .  H .  Paulus . . . . . . . . . . . . . . . 925 , 500 
Adjusting device, J. P. Boyden . . . . . . . . . . . .  925 ,448 
Aerial night chute, A. Feller . . . . . . . . . . . . . . .  925 , 7 64 
Agricultural implement,  A. C. Lindgren . . . .  925 , 926 
Air brake apparatus, automa t ic,  J.  O. Dodge 925,566 
A i r  ship, P. H. McConnell . . . , . . . . .  , . . . . . . . .  925 ,494 
Albuminoids, t rea t i ng ,  E. C .  & M. Ek-

stromer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  926,056 
Alcobol burner, D. F .  Bak," · .  . . . . 925,979 
Alloy for armor pIa tt-·s and other u:-)(,,:3 ,  E. 

Scbnelder . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  925,659 
Anchor and wall packer, combi nation,  C .  M. 

& J. W .  He�ter . . . . . . . . . . . .  , . . . . . . . . . .  925,906 
Animal trap,  T. Booth . . . . . . . . . . . . . . . . . . . . 925,746 
Animal trap,  J .  Snow . . . . . . . . . . . . . . . .  925 , 847 
Apron, J. C. Round . . . . . . . . . . . . . . . . . . . . . . .. .  925, 655 
Auger bit ,  L. P. Harris . . . . . . . . . . . . . . . . . . . . 925 , 903 
Automobile, T.  J. Lindsay . . . . . . .  925,779 
Automobile under pan, J .  A .  MilI�r . . . . . . . . .  925,783 
Auxiliary spring, W .  C. B rown . . . . . . . . .  925 , 559 
Axle, T. H .  Walbridge . . . . . . . . . . . . . . . . . . . .  ! l25,537 
Bag frame fastent-r, J .  S. I Ridor . . . . . . . . . . 1:125,702 
Bake paD or oven , camp€'l" s, A. Huyse r .  925 ,911 
Baker and steamer,  domestic.  J .  M a thy . . . . . . 925 .781 
Ball player'S  armor, bas�, W. J .  Sullivan . . . 925, 85 1  
B a n k ,  flexible pocket savings, C .  A .  B u r -

r o w s  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  925,454 
Barrel, T. L. De Land, J r  . . . . . . . . . . . . . . . . . 925, 759 
Bath tubs w i th ,'aripd rims, foundl'Y pat tern 

for molding, G .  J .  Bla('kbam . . . . . . . . . . .  925. ()78 
Battery holder, S. A: Brown . . . " . . . . . . . . . . .  925, 452 
Battery systems, aPPRratus for v e n t i l a t i n g  

and cooling stomge, S. L a k e  . . . . . . . . . . . . 925, 708 
ll<>an cutter, string, Z. P. Townseud . . . . . . . 925,614 
Bed clothes cla mp, R, S . Ormsby . . . . . . . . . . .  925 , 831 
Bed, Invalid, Taylor & Stuart . . . . . . . . . . . . . . 926,033 
Bed partition, Jones & O' Bri�n . . . , . . . . . . . .  925,916 
Bed, sofa, T. G ,  Weyer . . . . . . . . . . . . . . . . . . . .  925, 545 
Bedstead coruer fasten ing,  F. W. Reuter . . .  926, 087 
Bel t fastener, A. E. Slipper . . . . . . . . . • . . . . . .  925 , 521 
Berry box, W. C .  M iner . . . . . . . . . . . . . . . . . . . .  925,935 
Bevel gage, O .  P.  Stal�y . ,  . . . . . . . . . . . . . . . .  925,962 
Bicycle coaster brake lock, C.  O. Hopping . ,  925 , 8 1 0  
Binder, A .  Faife r  . . . . . . . . . . . . . . . . . . . . . . . . . .  925, 886 
B inder, loose leaf, C. M. Cot t .  . . . . . . . . . . . . . 925,869 
Bit.  See Adjustable bit. . 

Bit w rencb, T. Booth . . . . . . . . .  , . . . . . .  " . .  V25,745 
Blind lock, E. J.  Dwyer . . . . . . . . . . . . . . . . . . . 925 , 882 
Block railway Signal,  electric, E.  B. Sam-

uels . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  926, 022 
Block signal system, R. W. Taynton . . . . . . . . 925 , 61 1  
Boat raiSing and lowering apparatus,  shi p ' s ,  

A .  Wel l n ,  reissue . . . . . . . . . . . . . . . . .  1 2 . 979, 12.980 
Boat, submarine or submergible, Lake & Peoa-

cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 926,007 
Bobbi ns to I3pindl£'s, m e a n s  for a t taching, 

Ford & Cunltr . . . . . . . . . . . . . . . .  , . . . . . . .  92 5 , 689 
Boiler gage glass, steam ,  O. Ot tesen . . . . . . . 925 , 7 84 
Boiler setting, J. H. Simpkins . . . . . . . . . . . . 925, 5 1 9  
Boiler stand, S .  S. Stabl . . . . . . . . . . . , . . . . . .  925, 849 
Bolt severing machine, stay, G. S .  Lowe . . . . 925. 491 
Bookcase, sectional,  J.  M. Canse . . . . . . . . . . . .  925, 562 
Boomerang, A. J. Bartlett . . . . .  , . . . . . . . . . .  925, 445 
Bottle, anti-refillable, E. A .  Lambe r t  . . . . . . .  926, 009 
Bottle beater, water, H. W. Christ ian . . . . . .  925 , 681 
Bottles, packages, and the like, safety holder 

or receptacle for, S .  G. Loom is . . . . . . . . . .  925, 586 
Bowl,  fisb, K. Booth . . . . . . . . . . . . . . . . . . . . . .  925.861 
Box fastener, A. M .  Amberg . . . . . . . . . . . . . . . 925, 443 
Box ton, powder, W. H .  Perkins . . . . . . . . . . .  925 , 648 
Brake sboe, C.  D. Pettis . . . . . . . . . . . . . . . . . . 925, 837 
Brewing, M. Hen Ius . . . . . . . . .  , . . . . . . . . . . . .  925 ,700 
Brick and block mol d ,  C. W. Jones . . . . . . . . . 925 , 7 03 
B ridge, O. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . 926,034 
Broom COfn, machine for remov i n g  stems 

from, W. H .  Van Sickler, J r  . . . . . . . . . . .  925 , 615 
Brusb, expanding, Heywang & Slat�r . . . . . . 925 ,909 
Bucket, garbage, H. E. Scbmldt . . . . . . . . . . 925 , 5 1 6  
Building and shelving construction , R. R.  

Belcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925 , 677 
Building,  sanitary, H. Zeltscb ner . . . . . . . . . 926,042 
Burial casket and vault therefor, combined, 

J. Topol . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  925 .533 
Butter cutting machine, E. S .  Wells . . . . . . . . 925, 542 
Cable chain grIp systems, switch for auto-

matic,  G. S.  Fouts . . . . . . . . . . . . . . . . . . . .  926,058 
Caloric engine, L. G .  Wool1�y . . . . . . . . . . . . . . 925,975 
Can a ttacbm�n t ,  oil, P. (Jowgvill . . . . . . . . . . 925.870 
Can body forming and soldering machine,  J. 

Eldridge . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  925 , 883 
Can opener, J. Copl loky . . . . . . . . , . . . . . . . . .  926.051 
Canister, non-refillable, N. J .  Ha rrington . . . .  925: 633 
Car brake, J, W. Lamorpaux . . . . .  , . . . . . . . .  925 , 640 
Car brake operating mecbanism, H. Dixon . . . 925,466 
Car, concrete, J. B. Strauss . . . . . . . . . . . . . . . 92 5 ,964 
Car coupl ing, M. Westra . . . . . . . . . . . . . . . . 92'5 , 544 
Cal' coupling carry iron , C . A .  Hllmphrys . . 925,477 
C a r  dera iling device, ReinoE"hl & HE"ndersoll. 925,725 
Car door, box freigbt,  G. W .  Loh m a n  . .  , . . .  926,067 
Car, dumping, C .  P .  Asb'om . . . . . . . . . . . . . . 925, 792 
Car emergency brake, stret"t, J.  Hauser . . . . !J25 . 90..J 
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Car step raising device, W. W . Bro\vn . . . . . 925,453 
Car stop , R. E. Davies . . . . . . . . . . . . . . . . . . . .  925,875 
Car und�rframe, H .  M. Pflager . . . . . . . . . . . . .  926,074 
Carbureter, Winton & Anderson . . . . . . . . . . . . 925 . 973 
Carbureter, E .  F.  Warren . . . . . . . . . . . . . . . . .  , .  926, 039 
C a rd bolder, W. F. Clay . . . . . . . . . . . . . . . . . .  925, 683 
Carton or package, W. I. Fell . . . . . . . . . . . . . .  92 5 , 572 
Casb register, F . C.  Osborn . . . . . . . . , . . . . .  926,072 
Caskets or burial vaults, making, A. E. 

Magorls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,929 
Casting metal structures in permanent molds 

baving permanent cores, E. A. Custer . .  925, 803  
Centrifugal machine, speed Indicator for, L. 

A. Laursen . . . . . . . . . . . . . . . . . . . . . . . . . . ' .  92l1, 641 ·  
Chain link., making, J. M ,  Dodge . . . . . . . . . . 9211,804 
Chalnll, making. F. Bchar , . " " " " ' , . , , . , '  921j,6II6 
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space would explain the change o f  a body 
producing a right-handed into one pro
ducing a left-handed polarization of 
light. Further, Prof. McKendrick said 
before the British Association : "It is 
conceivable that l ife may be the trans
m ission to dead m atter of a 
form of motion sui generis." Hyperspace 
has been brought somewhat in disrepute 
because spiritual ists have assumed its ex
istence in order to give "a local habita
tion" to their vagaries. Nevertheless, the 
possibility o f  its existence has not yet 
been shown to be inconsistent with any 
scientific fact, and the lim itation of space 
to three dimensions, though probably cor
rect, is therefore purely empiri cal. 

Of what use then is the conception of 
hyperspace ? For one thing, it gives a 
deeper insight into geometry. . Thus, a 
circle considered merely as a one-dimen
si onal aggregate of po ints has very few 
properties, while in a plane i t has a cen
ter, radii, tangents, etc . ,  and ' in 3-space 
has further numerous geometrical rela
tions with the sphere, cone, etc. Simi
larly, the properties of any given line or 
surface increase in number when investi
gated in hyperspace. Also, just as it re
quires a 3-space to include certain one
dimensional aggregates ( the helix, for 
instance ) ,  so in hyperspace hitherto un· 
known lines and surfaces become mathe-
matically possible. Lower spaces , � 
contained in higher ( if curved, not neces
sarily the n ext higher ) ; and just as the 
comprehension of plane geometry is en
larged by viewing plane figures in 3-
space, so solid geometry is much illumi
nated by the geometry of hyperspace.  
fields of mathematics hitherto inaccessi
ble to geometry are now elucidated by 
geometrical represent�tions. Finally, this 
conception effects a complete divorce be
tween geometric space and real space, n o  
longer considered necessarily identical, 
and in other ways also enlarges our men
tal horizon . 

• • • • •  

A MUSEUM T O  ILLUSTRATE THE DEVEL· 

OPMENT OF MATHEMATICS, 

( Oontinued from page 10 . )  
two astrolabes of Italian make a n d  dat
ing back to the fifteenth and sixteenth 
centuries are illustrated, so that it is pos
sible to appreciate their fine workman
ship and the accuracy of the division of 
the circular scales. Then at this time 
there were various forms of celestial 
spheres, planispheres or arm illary spheres, 
where a number of concentric circles were 
used to illustrate the motion of earth and 
planets. In the celestial sphere, a six
teenth century example of which of Ital
ian workmanship is shown herewith, the 
principal circles of the heavens are repre
sented, as well as the polar axis located 
w ithin meridian and horizon circles, at 
the center of which the observer is sup
posed to be. With such armillary spheres, 
of which the collection contains a number 
of specimens, the motions of planets and 
earth could be shown, and also direct 
measurements could be made. Not only 
are there Italian and German instruments 
o f  this kind dating back to the fifteenth 
and sixteenth centuries, and u sed by such 
astronomers of that time as Tycho Brahe, 
but there are similar instruments from 
Ind ia, Persia, and Arabia, one of which 
in modern times was used by Pandit 
Joshti in the restoration of the ancient 
observatory of Jaipur, Ind ia. The simi
larity of th e instruments of Europe and 
Asia is very striking, and interest 1:1 
heightened by the exhibition with the lat
ter of Hindu and Per'slan texts explaining 
their use. Indeed, the correspondence be
tween the method� and instruments of 
peoples remote from one another as 
brought out in the exhibition 1S often 
most impressive, and a comparison of a 
Japanese sphere of the sixteenth and 
seventeenth centuries with European 
spheres of the same period shows many 
points of identity. 

Not a few Japanese instruments and 
manuscripts are included in the collec
tion, as for example the surveying com

( Oontinued on page 16. ) 
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( Continued tram page 15. ) II 
passes s h o w n  in th e  accompanying i l l us
tration . While these particular in stru
ments are comparatively m odern,  being 
o f  the early n i neteenth century, yet they 
antedate the general introduction of 
western ideas into Japan , so that thei r 
makers doubtless derived their i nspiration 
from either J esuit  o r  Dutch East I n d i a  
Company influences.  The manuscript 
shown in the background is one of a num
ber of Japanese treatises on surveying 
belonging to Prof. S m ith,  i n  which the 
d i agram s, o ften i n  color, are most artis
tically executed. 

Retu rning from the East, our i nterest 
is attracted by a small wooden cylinder I with vertical slits,  which was used by , 
the early Italian s urveyo rs.  It is known 
as a squadra, and could be m ounted on a 
staff, where by sighting through its slits 
arranged at angles of 90  deg. a n d  such 
other convenient angles a s  m i ght be 
needed, i t  was possible to run the bound
ary l ines of land. A common level used 
i n  the same fashi o n  as the more modern 
gunner's quadrant, and placed o n  the 
breech of a cannon to determ ine the ele
vlat ion,  i s  a small but excellent p iece of 
Italian m ake,  while  a German level  of  
the eighteenth century suggests rather 
more closely modern surveying i n stru
ments. This tendency i s  even more evi
�t in the German surveying instrument 

of the early n i net eenth century, which 
lack i n g  the telescope and compass has al
most every essential featu re of the mod
ern transit or u niversal instrument,  being 
designed for the measurement of both 
horizontal and vertical angles, and show· 
ing fine w o rkmansh ip and accurate divi
sion o f  the 

·
c i rcles. 

The mathematician i s  always interested 
i n  w e i ghts and scales, for aside from the 
arrangement of various forms of w e i gh 
i n g  devices, t h e  division of the wei ghts 
themselves and the relat i o n  of the stand
ards and u n its present many problems. 
Thus there are many scales a n d  balances 
which show the various appl i c ations and 
mod ificat ions of the lever, and especially 
i n  the case of those belonging t o  p r imi
tive people they are valuable i n  bringing 
out the development i n  the art of weigh
ing. The Eu ropean w e ights, two nests of 
which are show n in the photograph with 
the Bavarian spring balance,  w e re often 
of beautiful w o rkm anship,  and the subdi
vision was carried "Out w ith an accuracy 
that i s  most surprising. 

The measure of t i m e  also finds an im
portant place i n  the museum , for the cal
culat i on of the calendar in a l l  religions 
was one of chief occupations of m athe
maticians,  but especially i n  the early 
Christian church for the computation of 
Easte r .  The ' Buddh i st temples of Japan 
ware concerned w i th calendars quite as 
much as the Western Church, and their 
calendar rolls of  the sixteenth and seven
teenth centu ries and other appurtenances 
show the attention paid to the subject on 
this side of the world. Accompanying 
the instruments themselves i n  most cases 
throughout the museum are t o  be found 
the contemporary authorities i n  book o r  
manuscript ; and w h i l e  t h r e e  of the earli
est publications on the reform o f  the cal
endar by Pope Gregory supply first-hand 
i n formation t o  the student in this field , 
there are also Chinese,  Japanese , H in d u ,  
C h u r c h  Lat i n ,  and o t h e r  manuscripts i n  
a d d i t i o n  to w o r k s  i n  the tongues of 
med ireval and modern Europe for the i n
vestigator with such languages at h i s  
command. P r o f .  Sm ith has collected 
from East and West representatives of 
a l l  the important form s o f  portable sun
dials, many of which exhibit  artistic 
merit in their des i gn . and construction , 
besides considerable complex ity in the i r  
arrangement. An interesting sun-dial 
from Pek i n g  i s  shown in the i l l u stration , 
where , w ith its d ivided c i rcles m arked 
with Japanese characters , its compass, 
and other features, a number of points 
of interest are presented. 

In a m useum of mathematics there are 
of course to be found i n  plenty compasses, 
sectors, protractors, d iagonal scales, and 

( Continued on page 17. ) 
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I Cbeese protector, F. J .  Lindsay . . . . . . . . . . . . 925.489 \ 
I g��g::.�i�[:1ll E'in B��D�

af 
co��ii t i�I ; : ' i)'I'�i}�'l';l't i� l; 920.980 

I of,  C .  J,. Scblelcb . . . . . . . . . . . . . . . . . . . . .  D25 , 658 
Chuck jaw.  O. Parpart . . . . . . . . . . . . . . . . . . U26.07;i 

- Churn,  E. ]�.  Rippey . . . . . . . . . . . . . . . . . . . . . . n25, 65� 
I g����, ���terkJ

�L
B

St���INi:� · : : : : : : : : : . .  �g:g�� 
Cigar bUnch molds and releasing the bunches 

therein ,  apparatus for opening, J .  R. 
Schmitt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Circu i t  breaking device, E. L. Ra ncourt . . .  . 
C i rcuit  wire connection shield, T. E. l\lurray . 
Clamp, Sinning & de Lange . . . . . . . . . . . . . .  . 
Clamp,  H. R. Schwe in ler  . . . . . . . . . . . . . . . . .  . 
Clamp, Newton & Jourdan . . . . . . . . . . . . . . .  . 
Clump and stretcher, combined, C. Stout . .  . 
ClraDel'. See Eraser cleaner. 

925 , 600 
925 , 838 
925,823 
925, 603 
925. 660 
925. 828 
926,030 

C l othes bangeI', H. C .  S tanley . . . . . . . . . . . . . .  925, 523 
C lotblng Cllse, J. A. Cunningham . . . . . . • . . . .  925 , 872 
Clutch,  W .  Dennis  . . . . . . . . . . . . . . . . . . . . . . . .  925,760 
Clutch,  J. A . Sha l'p . . . . . . . . . . . . . . . . . . . . . . .  92:;,957 
Coating machine, F.  E.  Goldsmith . . . . . . . . .  92:1, 059 
Cock, ball ,  Weaver & Anderson . . . . . . . . . . . . 92 !5, 538 

I Cock or bit ,  compression,  A. R. Bonfield, Jr. 925 . 679 
Cock, waste, H. F. Schroeder . . . . . . . . . . . . . .  925, 955 
Coin operated mechanism , J. J. Wood . . . . . . 925.548 
Coke oven, H .  Koppers . . . . . . . . . . • • . • • • . . . .  925 ,81 5  
Columns, mold for making fluted, .T .  P .  Arch-

deacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,858 
Combinat ion lock, J.  J .  Deal . . . . . . . . . . . . . .  925 , 688 
Compound of the anthracene series and muk

ing same,  F. Kacer  . . . . . . . . . • . . . . . . . . .  925 , 0 1 7  
Concentrator, W .  M.  S tove,' . . . . . . . . . . . . . . . . 926,031 
Concrete construction . shear bar for rein-

forced . C.  T .  Lindsay . . . . . . . . . . . . . . . . . . 925 , 643 
Concrete floor ,  J. McMil len . . . . . . . . . . . . . . . . 025,941 
Concrete hog t rough and vH l ve ,  .J. ltolwl't-

son . . . . . . . . . .  . . . . . . . . . . . .  . .  . D25.948 
Concrete reinforcing bar, E. Canurs . . . . . . . . . 92G,750 
Concrete structures, reinforcing means fol' ,  

Boyle & Upton . . . . . . . . . . . . . . . . . . . . . . . .  925,989 
Concrete walls ,  machine for making,  ./:.\ . . 1 .  

Innes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Condensing apparatus, steam. D. A. QUiggin 
Condiment holder,  Di l lon & Welsh . . . . . . . . .  . 
Contact t imer,  mu l t iple , E. S. L incoln . . • • . .  
Cont l·oI ler.  A .  W. Cheney . . . . . . . . . . . . . . . . .  . 
COllvel·tlble cbair ,  H .  A. Britton . . . . . . . • • . . .  
Conveyer, A. A .  Lueke . . . . . . . . . . . . . . . . . . .  . 
Cookcr,  feed, L. D. Dewey. 2d . . . . . . . . . . .  . 
Cooking  apparatus, H. A. Win terknigb t  . . . . . 
Cooling device fol' rooms, D. F. Solliday . . .  . 

925 , 9 1 2  
925, 5U6 
D2 5,464 
926,066 
925 , 995 
925, 558 
925 ,928 
925. 4 63  
925 , 67 2  
D25 , 60G 

I .  H.  C.  C a so l i n e 
E n g i nes 

embody the  best mechanical principles and the  ma
l erial:s and workmanshi p are a)w� . Y8 l ig b t .  'l' hey 
have the approval ot a l l  mechanics. Dependable 
starters. slllooth . 
running. Simple, 
economical. 'rney 
del i v e r  t heir fu)) 
l'atmg of power. 

S T Y L E S  A N D  S I Z l' S  F O lt A L L  U S E ';  
V cl·tical ln 2. 3 a n d  2 5  H .  P .  Hori zon t n  I ( Por

t ahle and Stationary)  4. G .  8. 10,  It. 15 ami 20 H .  P. 
A l l'-C ooled in 1 and 2 H . P. Call on our local agents 
for furtber information or  wri te us fot' catalog. 
I N T ER N A T I O NAL HA RV E ST E R C O .  OF A M E R I C A 

(Illcorporo.ted) 
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KEROSEN E 
Boat Engines 
as' mafie bj' us, are p rnC't ical .  economicnl 
anet extremely powerfnl. Use less thun  a 
pint ( .f  Kerose n e  or disttl late per bol'se 
power an hour. There's nlOl'C ])O"'C]' 
ner gal lon i n  these cbeap fuels than 1 1 1  
GaSOline. Yo u  easI1y save $]5 to $(!O lL 
season. 

Cores, ventilating means for l aminated, A .  J. 
B rown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925, 991 DU BRI E MA R I N E  

Corki n g  appara tus .  bottle,  c,. Sel lenscbe id t  . .  925 , 5 1 8  MOTORS g���j!US�\���, hrk:r.Itsc�oe�:co���: : : : : : : : : :  ��g:�6i ! st�rt e= �lId a:=' l eady to go. They 
1 Cylinder, 

4, 6 and 9 h.p. 
2 Cylinders, 

8, l2 and 18h.p.  
3 Cylinders, 

18 and 27 h.p.  

Cotton chopper, H .  H .  Hood . . . . . . . . . . . . .  925, 475 are QU A L IT Y  E:\G l \ E5-lIlade to last In-
Cotton cbopper, A.  D .  Beil . . . . . . . . . . . . . . . . 92 g . 743 ! �t::��:elY.fh;�':t����e�.OI:f:l;V��r:;.�leo'� .1�'tJ�i�t: Cotton chopper, E. C. Ge�che . . . . . . . . . . . . .  92;) , 768 enCi3 has \\ on many a contest agamst fllgher-C e t t ol 1  tramper, a utomatic,  E .  H .  Camp- tOwered motflrs. '1 he price i s  rensonnble. Ask b� I I  . . • • • . . . . . . • . . . • . . • . • . . . . . . . . . . . . . .  926,04� I or catslog aud lenrn nil about it. 
g��lg!:ll�;o\�'r,  

S
S. IY'n\�"ebb ' : : : : : : : : : : : : : : : :  ��:�� DU BRIE MOTOR CO 4 2 1  0 t 'I, M· h Cra t�ri��d . .  

c
.
o
.
oP, 

. .  
fol��ng: . J

e�l."
in

.
g
.
s 
. . � . . �h��: 925,480 ! " Guol" 51. e rOI le ,� 

Crate, folding, C. _E.  Evalls . . . . . . . . . . . . . . . . D25,62 8  Mahe a Motor Boat of Cra Ie or box, B. h. Boyd . . . . . . . . . . . . . . . . . .  925, 799 
Crate, sbipping,  T. A. RediCk . . . . . . . . . . . . . 925 .507 B t . 5 M' t Cross t ie and ra i l . fastener, C. Engl ish . . . . . 925,999 any oa In lnu es 
Cuff bolder, L .  Brlgbum . . . . . . . . . . . . . . . . . . . . 925,449 
Cult ivator,  A .  Helml inger . . . . . . . . . . . . . . . . 926,063 
Curt'ents ,  system for generat ing  alternat ing ,  

W .  Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Currycomb, G. M. Hubhunl . . . . . . . . . . . . . . .  . 
Curtain uraping nppamtus, M .  A. Tompkins .  
CU I·ta l n  fixture,  P .  Ram inger . . . . . . . . . . . .  . 
Curtain holder and bracket,  extension,  G .  

925 , 607 
925, 637 
925, 853 
925 ,829 

A.  M i lbolland . . . . . . . . . . . 926,07 1 
Curia In stretcber, J. Stawartz . . . . . . . . . . . . 926 , 081 
Cuspidor, A .  Eggenhofer . . . . . . . . . . . . . . . . . .  92 5 , 998 
Damper, fireplace . W. R. Cbampion . . . . . . . .  926,048 
Dentador or sanitary cuspiuor, A. It . Mit -

cbell . . . . . . . . . . . . . . . . . . . . . . .  . . .  925, 587 
Dentnl  p late casting appa ra tus . F' . W. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 926, 037 
Dera i l ing  switcb,  D. 1.  Hullett  . . . . . . . . . . . .  D25,774 
Die maker's filing tool , Schrade & Conkl i n  . .  925,954 Dish waSher, J.  W. Gal lup  . . . . . . . . . . . . . . . .  925,892 
Display tray for mercbandise, foldable,  li"aulk 

& Bratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925, 888 
D001' und l ike fastener, F .  G. Parker, Sr . . .  926, 0 1 8  
Door cbeck, W. W. Morey . . . . . . . . . . . . . . . . . . 925 ,821 
Door openi n g  and closing mecbanism, F. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925 , 956 
Doors, reversible supporting plate for adjust-

Hble hanging strips fOI' ,  L. S. Prent iss . 92 5 , 505 
Dough cutt ing device, A. K immeL . . . . . . . . .  925 , 9 1 9  Draft equal izeI'. E .  Cook . . . . . . . . . . . . . . . . . . 925,461 
Drain for counters, etc . . E .  C .  Frost . . . . . . 925,57-4 
Drawing instrument, spiral and c ircle,  W. 

Brierley . . . . . . . . . . . . . . . . . . . . . . . . . .  925. 748 
DrIll ing mach ine,  mul t iple, G. R .  R icb . . . .  925 , 508 Drive mechanism, variable.  S. B.  G rny . . . . . .  926 , 060 

You can do it with the Waterman Oul
board Motor which you can 
q uickly attach (and detach) 10 
the stern of any skiff, row boat, 
dinghy. punt, sail boat, and have a 
good molar boat. It  is not a toy, but 
a reliable 2 H. P. Marine Motor 
that will drive an 1 8  foot row boat 7 miles an hour, 4 hours on gallon 
gasoline. Simplest motor made. 
Weighl 40 lb.. Equipped wilh 
Schebler carburetor. Four years' 
successful results behind it. Send 

:tk..fIDiriliillllitL:!IiJ for Catalog C. Canoe Motors I ,  
2 .  3 .  4 Cylinders- Catalog K. 

Standard Type Motors, I to 30 H .  P.-· Calalog A. 

WATERMAN MARINE MOTOR CO. 
1 509 Fort Street, West, DETROIT, MICH., U.S. A. 

Schools and Colleges 
Dust collector, F. J. Matchette . . . . . . . . . . .  926. 070 Wizard Repeating Dust, pneumat ic  device for col lectIng and I'e-

movlug. A. E.  Moorhead . . . . .  925 , 640 

LIQUID PISTO L Eav�le�\i:t�b:� . ����i.�� . ���· . ������: . :: : . �: 925. 502 
H il i  stolJ the must l Ic: ious dog (or Educational device, H. T. McAnulty . . . . . . . .  925. 7 1 6  
m:1n) " l t lwllt )lerllla nent i llj ll r ) . P�r- Egg cuse filler.  H .  B.  Coll ins . . . . . . . . . . . . . .  926,049 
fectly saft! to c!trry without danger of Electric apparatus.  vapor, C. Bradway . . . . .  925, 620 

�����'y l·il���/ndN��:t�1d;e�yrrqUI::�5. th�!��g�:�h��a1� I 
Elec��'�ri:���l

l�S, 
. �����  . l.o.c.a.t.o.r . . ��

r
.' . ��1�1���1 • •  � 025 , 594 on� 10:l�illJ!". �_l l dealers. or by mai l .  iJUe . Rubber-ct�vere� Holster, lOt:. Electric cUl'l 'ent regula tor, H. A. I(e ip  . . . . .  925 . 7 7 6  

�llh .Plstol, ,Sae. MOII�Y',order or U.  S. �tnll lps, N o  COinS. El�c t r i c  k i l n .  Harpel' & Larkworthy . . . . . . . 925 ,902 I ARKER, s rEARNS &; CO.,  2DS 8111'1I. ell i  A " enu f', 8 1'�lokIYII, N. Y. Electric much ine .  a l ternating current dy-

SEN SITI V E  LA I:3 U.lB.TORY BALANCE namo, W. Stan ley . ', ' . . . . . . . . . . . . . . . . .  925, 666 
Electric macbine.  al ternating current  dy-namo, B. Elshoff . . . . . . . . . . . . . . . . . . . . . .  925, 884 
ElectrIc machin(>,  dynamo, B.  A. Behrend . .  926,086 
Elect l' i c  machine, h igh speed dynamo, A .  H. Wouters . . . . . . . . . . . " . . . . . . . . . . . . . . . . . .  925,976 

Practically Taught 
through the medium of tools and machinery. 

Our sludent!learn by doing the work them
selves, under the guidance of skilled instructors, 
in the largest and best equipped Electrical 
School in the U. S. We prove our daims 
by showing all applicants through the school. 
Write or call for Prospectus •• T. , .  

NEW YORK ELECTRICAL SCHOOL 

New York City 

By N. M�nroe H opkins. 'I'hts " built-up " laboratory 
balance WIll weigh up to one pound and wil l turn w ith a 
q uarter of a postag-e stamp. 'llh e  ba]anl�e can be made 
by any amateur skil led in  the U!?e of tonls. aMj it  wi l l  
work as well as a $125 balance. The  artfcle i s  accom
panied by d etatled working d rn,wi ngs showing variuns 
stages of the work. This article is C'ontai ned in SCIEK.  TU!'IC AM ERIC.A X S U P PLF.M ENT. No.  1. 1 84. Price 10 
cents For sale by ::\lU�N & Co . . 361 Broadway. New 
Y ork ctty. or any hookse l ler nr n ewsdealer 

Electric machines, air drier for sta t ic ,  M. 
R.  Fa rra r . . . . . . . . . . . . . . . . . . . .  . 

Electr ic  macb inery, dynamo,· Parsons & Law. 
Electricl1 1  switchboard for theat res, C. T. 

925 887 M ' k S h I f M" 925 ; 499 I ac ay C 00 0 IDeS 
925, 732 1 � University of Nevada Waddell . . . . . . . .  . . . . . . . . . . . . . . . . .  . 

Elect ropl a t i ng appal'U tus , Russ & Pol and . . .  . 925. 599 . 
Elevator, C. Devos . . . . . . . . . . . . . . . . . . 925,462 '- Best equipped mining school in the country- all build-

925,450 · ings of special construction. Faculty composed of promi-BARKER MOTORS 
" Imit4ted, but  Not Equalled" 
Fine mechanical features. 

Honest power rating s. Reasonable prices. 
Manufactured by 

C. L. BA RKER, 
Norwalk, - Conn. 

Elevator door gUHrd . L. Cbrist iansen . . . . . . 
Eleva tol' door open ing a t tachment.  A. E.  

Karg . . . . . . . . . 925,91 8 
End gate,  C. S. Wrigbt . . . . . . . . . . . . . . .  925,739 
Engine. See Caloric engine. 
Engines. apparatus for producing un i form 

flu i d  pressure for. E . Engebretson . . . . . .  925 . 62 7  
Enlra i l  cleaning' machine,  L.  Svoboda . . . . . .  925 , 527 
Envelop. M .  J.  Sbaffer . . . . . . . . . . . . . . . . . . . 926,025 
Enveiol) and sea l ,  tag . J.  H. Reeves, Jr . . . . 925 . 597 
Envelop. pocket .  O .  C. Sweet . . . . . . .  925, 730 
Equa l i zer.  W .  H. Pic lde  . . . .  � . . . . . . . . . . . . 926,01 9 EraseI' clpune l'. blackboard. A. I l st rup . . . . . . 925,478 
ExcH v n t i n g  and hoisting devic(> .  'W . Webster 925,734 
Excll vut ing bucket .  W. C .  M i tcbp l l .  . . . . . . . .  925 . 588 

HOT BATH ' IN TWO MINUTES ���::i��' ;cii !�'��l�e�L' t��I�
e

;�g:SiV:" tI�:i!i1:�g: 
926,004 

FOR TWO CENTS FllsI�;' if,g Gd:�;';.:� 'E: X '  R����� ' : : : : : : : : : : :  g�g:�g� 
�\loses, by t he aid of a rOd. Faucet. quick c lOSing, H .  F . Srh roedel' . . . . 926. 024 

strUCk a rock and got co ld  Feed bag supporter . t r iple, E .  J .  Colgan . . . . !.l25 . 624 water. You, by tbe aid o! a Fel l i (>s . maki ng wheM'. �J . Conrad . . . . . . . . . . .  025. 868 H U ill P H KE Y H E A T E R  

I 
\.'pll v for wheels  w i t h  pneumatic t i .. es. '1' .  

:�l
k

�o� �:}��. aE?a���ta�ci�: ·nruc�Jler . . .  : . .. . . . . ; . . . . . . . . . . . . . . . . . . . . . 925 . 560 
ne<..-ten . s i m plp, durable. \"' ri t e . t:�nc(> btl l ld f' l . :' 11 r. � .  S. Haz('l ton . . . . . . . .  925 . 905 
ro r  Hooklet. and 30 days Trial O ffer . J' !l t{'r leaf .  B�a l sd{'ll & Brooks . . . . . . . . . . . . . . D25 .u54 

J l U1IPII I l EY co. �! llel· . or sl ra , ,�er. l .  J ; Trur · · · · · · · · · · · · · · n
_
� ·

.
085

�8
6 Vept. 426, K u l a m azoo, 11 1�h.  I' ! I te l' lng machl lle. R;. r. " l ldf' t· : . . . . . . . . . ... v 

F i re alarm, automat ic .  H .  F U I'l a l l l  . . . . . . . . 925.575 

Scientific and F Catalogue of F r e e Technical Books r e e 
Fire escape. K n u pke- & Lange . . . . . . . . . . . . . . 925 .922 I' lre plug. F.. W. Smith . . . . . . . . . . . . . 926. 027 
Pisb t l·Up .  J.  H. W i l son '  . . . . . . . . . . . . . . . . D2 5 . D72 
Flex ib le  coupl ing' . Thotnnson & Rice . . .  n25 .731  
Flu id  p l'(,>S�l I I'P hrai.;:e .  "'V . P. A .  i\ J n cfu I'I H l l e .  !.l26.068 
Flu id  p l'( '��I I I'e r{'gu l ator ,  F. L . .T n h n . . . . .  !.l25 . 8 1 2  
11'1�' catcher.  ,"V. ",Ve i n fe l d  . . . . . . . . . . . . . . . .  D2ri . 61 0 
Fodder t ie .  \V. A. Knohle . . . . . . . . . . . . . . . . . .  925, 484 
li'reezing .  apparatus  for concentru t i ng  solu -

t i ons  h,v. E. Mont i  . . . . . . . . . . . . . . . . . !12G. 820 
1"1'01;. D.  Sa lomone . . .  . . . . .  925,728 
F' l'u i t  a f::;sort ing  or Sizing nppa ratus . H . K .  Rowland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925. 950 

nent eng:neers and every department in  charge of expe
rienced instructors. Located dose to great mining district 
-students obtain both wages and practical experience 
during vacations. Splendid dimate-every opportunity 
for outdoor life amid beautiful surroundings. Summer 
school of Mine Survey and Geology begins June 1 4th. 
(Seven weeks' course.) Regular term opens August 
23rd. For detailed information address 

JOSEPH E. STUBBS, PresideDt 

Clth·ago Corrcl!lpoudl'nce School of Law 
506 }leaper IUock, elden&,:0 

Reno, Nevada 

are no greater ("t.l leetua l ly than your memory. E asy, inexpe n s i v e .  I n .  
crease s  i n c om e :  gives Teady m e m o ry for 

. 
face s ,  na '!l e s, b n s ineae detai l s , Itud i e s .  con. 

7ersatlOn ; d e v e l o p s  Wi l l ,  public sp:)aking , personal i t y .  
S e n d  today f o r  Free Booklet. Address  DICKSON MEMORY SCHOOL, 100 ADdltorlum Bldg., Chi""". 

We have lust Issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application . 

Frui t  gatherer. J. W. Fahllf'stock . . . . . . . . . D25 , 885 LEaRN  WATCHMAKI NG  Funnel . automatic self-clos ing .  Mathis & 
Brenll un . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925.931 

����:6:' d��r� 'O�a��b� ' : :  � � : :  � :  � :  � : : : : : : : : :  g��::�� We teach it t horoughly  in uS many months as it 
Furnnce piP<" fittfng. · R. B. Eagpr . . . . . . . . . . 92 5 . 762 former lY  took years. f ) oe� away wit h  tedious apprer.-

MUNN & CO., Publishers of Scientific American FllrnJy���;lC��k:;,e��;snsior
a':,�e��ilr!ikih:r��or� , ���::J:iPj.�a��oi���,::arS:�d wi�:ec���?l��g· Poslt ious se-

361 Broadway, New York at retort. P. R iecke . .  ,' . . . . . . . . . . . . . . .  �25. 651 ST T.or l !!'  WATCl I M A KING SCJlOOL, St. Loul •• :lt o .  

Please mention the SCIENTIFIC AMERICAN when writing to advertuers 
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( Continued f?'01n page 1 6. ) 
other i nstruments, which extending from 
Roman to Renaissance and later times, 
indicate very clearly the developments in 
this field, while the specimens o f  meas· 
ures of length show n suggest m ost force
fully the chaotic conditions that but little 
more than a century ago prevailed in 
metrology, when every nation and almost 
every town had its individual and pecu
l i ar standards quite unlil,e the others ex
cept in having the same names. One of 
the m easures well  il lustrating t h i s  con
dition i s  a brass Austrian ell  standard of 
1732, while the various gagers' scales 
show the debts that metrology and men
su ration owe to the collection o f  excise 
taxes. 

From the slates and possible abaci of 
the neolithic age in Egypt to the modern 
counting arit.hmometer o f  the accountant 
or professional calculator certainly is a 
far cry, but the steps are marked and are 
shown i n  th is collection. I n  the begin
ning i s a squeeze o r  impression from the 
S alamis abacus, the earliest one known, 
then the Chinese swan pan, t h e  Japanese 
soroban, the Korean bones, the old Jap· 
anese sangi, the Ru ssian stchotii, the Ar· 
menian abacu s,  and other similar forms, 
many of w h ich still in use s uggest the 
fam i l iar frame and beads of the primary 
school.  B u t  by such schemes, slide rules, 
and more involved devices, artificial  calcu
lation has progressed to its present state. 

The many readers of the SCIENTIFIC 
AMERICAN i nterested i n  magic squares 
perhaps w i l l  be surprised to learn that in 
the Yih King, one of the greatest Chinese 
classics, here shown in w r itten manu
script on s i l k , is  found the first trace of 
the magic squares attributed to Fuh Hi 

. ( B .  C. 3322 ) , the traditional founder of 
the nation, as well as o f  permutations.  
and possibly of binary numerals.  Indeed , 
number mysticism as shown in the magic 
squares and l ike phenomena turns up in 
many interesting forms and places, as is  
sbown here by p l aster casts of inscrip
tions from Ch ittagong, India, and in morE' 
modern times in a reproductio n of DU r
er's "Mel ancho l i a , "  where is exhib ited the 
o l dest magic square known to exist in 
print. The magic squares by insc r i ptions 
and manuscripts may be traced in astrol
o gy, whi l e  some interesting Pali and 
S i n ghalese manusc ripts o n  palm leaves 
show forms o f  its expression i n  India.  

A collection o f  dice would seem hardly 
in pl ace in a n  educational museum, but 
a s  the h i storical development o f  this 
game ,  wliich is one o f  the o ldest i f  not 
the oldest o f  the many number games,  
can be traced over a t  least 3 , 0 0 0  years, it  
lends ·itsel f readily to exposition. And it 
is  important further in that its influence 
in educating people in the use of num
bers has been second only to the school.  
I n  Prof. Smith's collection w e  can view 
dice from Etruscan tombs, from the re
m ains o f  the Persian invaders, from Kar
nak in Egypt, a d i v i n ation e ikosahedral 
piece o f  the Ptolemaic period, long d ice 
of the Rom an conquerors o f  lower Egypt, 
loaded d i ce o f  Rome , dice o f  Renaissance 
Europe, and so on to our own times. 

The many medalS of famous m athema
ticians here shown of themselves make a 
unique exhibition, w ith Newton honored 
by twelve d i fferent medals and others 
hardly less famous i n  proportion , and 
these w ith the o r iginal m anuscripts, auto
graphs, and p o rtraits bring to the study o f  
t h e i r  w o r k s  much that i s  personal.  And 
w e  find the mathematicians o f  the East 
represented with those of the West, there 
being such documents as m anuscripts of 
the work o f  Bhaslmra, the greatest of 
native Hindu mathem ati cians, who flour
ished in the twelfth century, and whose 
w o rk was influential both in India and 
the adjacent countries o f  Ceylon and Per
sia. There are facsimiles of the Ahmes 
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FO R 148 YEARS 
A. "W. F ABER.has made the highest grade of lead pencils. 

" CASrE'££' " /Gtlt» 
PENCILS DRAWING COPYING INK 

represent that acme o f  perfection that c a n  be obtained only b y  experience a n d  long 
effort to produce the finest it is possible to manufacture. 

Sol d by all stationers and dealers in artists' :m,i drawing Jll:lterhls. S:unples worth double the mOlley will be sent you on receipt of lOco 

A. W. FAB ER 49 Dickerson Street,  Newark , New Jersey 

PIONEER SUSPENDER COMPANY 
7 1 8  Market St_, Philadelphia 

Make .. of PIONEER BELTS 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully d esill'ned a n d  well 
b mlt. SinllJe lever contrOl, com -
bining a utomat i c  carburettor 
with sp�rk a dvance. Develops 
wide speed ranl!e and reliability 
unde r  m ost try ing cond ition s 
SIzes 0 to tiO h. p. Send for catalug. 

CHAS .  J. JAG E R  C O .  
Fran k l i n ,  c o r .  Bat t e ry m a rch S t .  

Bosto n .  M ass,  

Automatie 
Auto Wrench 

Always ready to grip any fitting, pipe or nut, ot ANY sbape withaul adjustmeAt. The h a l d e r  you pull, the tigbter it hold s. Equal 
to halt a machine sbop i n  you r tool·box. Twelve inch size 
takes everyth ing u p  to l �  inch, $ 1 . 00 prepaid. GARAGES. DEALERS. AGUTS; We make nine sizes and have a 
Iplendid offer to make on this hst Beller. Writo us today. 

Lak. Sup .. i.r Wrench Co., 121 Mapl. St., Sault 51.. Marie, Mich, 

TOOLS t�1al��hw�1l�O�eOh�v"� recently brought out contains 272 pages. 
It  illustrates and describes a large number of usefu l ,  labor.saving tools and light machines. It is free, Ask for one. 

GOODELL·PRATT COMPANY 
GREENFIELD, MASS_ 

W E L L  DRILLING 
MACHINES 

Over 70 sizes ned styJes, for d r i l l i n g- either deep or 
sh al low wells i n  any kind of f:loil o r  rOCk. l\l ountec! on 
wheels or on si l l d. With engin es o r  h orse powers. 
Strong, s i ru p l e  and d urab l e .  Any m echaniC can operate 
them easily. Send for catalog. 

WILLIAMS BROS.. Ithaca, N, Y. 
A N Y T H I N C  E L E C T R I C A L  

J U � T  O U T . - A  �c. stamp w i t l  secure our N e w  B i g  
C a t a l o�. Posit i v e l y  t h e  m o s t  comprehensive of its 
!�d

d
fJ�� I�S�l;tr�d:Il�i��tJ>::

e
A��:::t��JXVg��! 

J. J. D U CK, AI'cade B u i ldi llil', Toledo, Ohio 

ELECTRO MOTOR. SIMPLE, HOW TO 
make. -By G. M. Hopkins. Description of a s m a l l  elec
triC motor devised and constructed with a view to as�i 8t. 
i n g  amat eurs to wake a m otor w h i c h  might b e  driven 
with advantage by a current deri ved from u battery, and 
w h i ch w o u l d  have sufficient pl1wer t o  operate a foot 
l athe or any lll achiue r e q u iring not ovei' one m an p o w 
e r .  W i t h  11 figures. Contained in SCT ENTl lrIC AlUEU .. l e A N  S rl'PLF,ME:\T. No . •  ,4 I .  Pl i ce 10 cents. To be 
had at t h i s  o ffice and from a i l newsdp.alers. 

T.temoved to 182 M I l k  Street. 

• THE BEST EQUIPPED SHOP 
For :\lechanical and Electrical Manufacturing 

Special Machinery, Jigs, Tools, 
Repairs,Experimental Devices 

Ih· ... i ll l l l l l "  Ulld ('mu lIl{,)·(·tnllziug' n �1,cl.'I"lty 

THE ROWI.ANI I  TELEGRAPH IC COMPANY,Baltimore, Md. 

The Proven
-QiIality 

which buyers of big cars demand is found in the 
7 -passenger Lambert Model B2, and at a price 
most buyers would prefer to pay. This hand. 
some, roomy, powerful car has every bit of auto· 
mobile worth we can put into it. If our price 
were $3,000 the car wouldn't be any better, It's 
a satisfaction car from motor to tail lamp. 

Model B2 has 4-cylinder Rutenber Motor with adiu,table fan attached ; 35-40 H. P.; speed 
1 -45 mil .. per hour ; Lambert friction (most effi
cient) transmission ; direct chain drive to each fear wheel; wheel base. 1 06 inches; 32" -4" pneumatic quick detachable tires ; painted imperial green 
striped with carmine ; cape extension ; top, with full set storm curtains ; liberal equipment of acces .. ,ories and lull tool kit, 
Each of our ,ix Lambert models has a full dollar', worth of power. speed, endurance, style and finish for every dollar of the price-and more too, if judged by ordinary standards. 
Write lor fully descriptive illustrated catalogue. 

BUCKEYE MANUFACTURING CO. 
1 8 1 4  Columbus Ave" Anderson, Ind. 

r---- EVERy 1 9 1 0 ---..., 

Pierce Arrow 
Will be Equipped at the Factory 

With the Famous 

T ruffault Hartford 
Shock Absorber 

"THE STANDARD OF THE WORLD" 

This will make the sixth consecutive year that 
these celebrated cars have been T auffault
Hartford equipped, 

More than 20 other prominent automobile 
manufacturers make the Truffault-Hartford Shock 
Absorbers part of their stand�rd equipment. What 
better proof do you want tnat they should be on 
your car ? 
HARTFORD SUSPENSION COMPANY 

EDW. V. HARTFORD, PresideDt 
1 60 Bay Street, Jersey City, N. J. 

BRANCHES : New York, 212-214 West 88th Street, 
Boston, 3 19 Columbus Avenue. 

MARSTON'S 
Patent Hand Foot & Power 

Circular & Band Saw 

Send For Catalogue 
J. M. MARST O N  &. CO, 

Power Clreulsr Saw 247 Ruggl .. St., BOSTON, MASS. 

The Holtzer-Cabot 
Jump Spark Magneto 

Double Brush Rigging, Heavy 
Shaft, Automatic Lubri
cation, Efficient, Simple 
and Rugged. 
THE HOLTZER- CABOT 

ELECTRIC CO. Boston CUrol.l d hHl), lUl\ss. I l l .  

I . 
Your PATENTS ncorporate :d :�I�I�:!� 

Laws the most liberal. Expt:nse tbe least. Hold meetings. transact 

business anywhere. Blanks. By-Laws and forms for making stock 

full-paid for cash. property o r  services. free. P resident Stoddard. 

FORMER S E C R ETAR Y  OF A RIZONA. resident agent for 
many thousand companies . Reference : Any bank in A rizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 

an d  Akhmim Egypti an papyr i ,  the form er :;;;;;;;���;;;;;;;;��;;;;�����;;��;;;;;;������������ of w h i ch is the oldest manuscript extant, . rr 
Ch- B h H I and not only dates from about 1 7 0 0  B .  C . ,  AmericaD lcago eac ote Earopeau 

but was copied from a treatise of about PlaD -- Finest Hotel on the Great Lakes __ PlaD 
2300 B C Th 

. 
t h f ' d  d An ideal resort for rest or pleasure-ten minutes- ride from city. dose to the famous Golf . .  e In erc ange 0 I eas an �nks and other attraction, 01 the great South Park Sy,tem. Has 450 large airy 

the travel of m athematical science from I rooms, 250 private baths. There i, the quiet 01 the lake, beach and shaded parks, or the 
gayety of boating, bathing. riding or driving, golf. tennis, dancing and good music. Table 

the West to the East, only to be brought 

I alway, the "est. Nearly 1000 leet of broad veranda overlooking Lake Michigan. For 
( Concluded on page 19. ) L!::h=a=n=dso=m=e=ly=il=lu:::,=tr=at:::ed:=boo:::::::::kl:::e:::t :::a:::dd:::r:::ess::::::M=:::a=n:::a::ge:::r:::, :::5:::b:::t=B=I=v=d.=a=D=d=La=k=e=Sh=0=r=e',=C=h=i=ca=g=o=============::::! 
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F U i"ua ces for boilers, etc . ,  burning fuel i n .  
C .  M.  G u  .... ee . . . . . . . . . . . . . . . . . . . . . . . . . .  925 , 632 

l1' u l "naces. refi n i n g  of steel i n  electric,  O. 
Thallner . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Fuse plug, A. \Veber, .l r . . . . . . . . . . . . . . . . . .  . 
Gage, S. G. Ryder . . . .. . . . . . . . . . . . . . . . . . .  . .  
Game a pparatus, rrutbill  & Von WOl'mer . .  . 

925 , 6 1 2  
925. 539 
926.070 
925,534 

G a rbage aud rendering apparatus,  C.  S. 
Wbeelwright . . . . . . . . . . . . . . . . . . .  925,970 

G a rbage, extracting grease and o i l  fro m ,  C . 
S.  Wbeelwright . . . . . . . . . . . . . . . . . . . . . . .  925,971 

Garment supporter or banger, J .  K .  D r u U-
m a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925.997 

Gas,  capsu l e  for bolding comp ressed or l ique- _ 

lied, Read & Cam pbe l l  . . . . . . . . . . . . . . . . . 926.070 
G a s  holders, guide fmme for, H. J. _ _ 

Stolfels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920 . 8,,0 
G a s  producer, L.  F. Burger . . . . . . . . . . . . . .  025 . 62 1  
G a s  producer, G . Hat ton . . . . . . . . . . . . . . . . . . 92 5 , 634 
Gases and vapors, apparatus for administer-

ing, G. von Ach . . . . . . . . . . . . . . . . . . . . . . .  925 , 442 
G ases, composition for oxidizing a n d  p u rify-

i n g  explosion, H .  Walker . . . . . . . . . . . . . . . 925 , 670 
G a seous fuel burners, ligbting attachment 

for, C .  E. Heft . . . . . . . . . . . . . . . . . . . . . . . . 925 . 808 
G a te ,  G. W. 'I.'raxler . . . . . . . . . . . . . . . . . . . . . . 925. 668 

G ate, F. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  925.977 

G ate, H .  P. Liles . . . . . . . . . . . . . . . . . . . . . . . . .  926.010 
Gearing. E .  C.  Gescbe . . . . . . . . . . . . . . . . . . . . .  925,769 
Geog m p b y  illustrator, m a t h e m a tical , W. H .  

Ketler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 926.064 
G l ass n rt icles, m a k i ng pressed , O. A . My-

gatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925. 824 
G l a s s  furnace. H. B rooke . . . . . . . . . . . . . . . . . .  · 925, 864 
G o-cart or baby carriage, A. J. A d a m s  . . . . . .  925,741 
Gradients,  m e a n s  for Bnd method o f  determ-

ining poten tial . W .  Stanley . . . . . . . . . . . .  925 . 606 
G rate, J. & W. Reagan . . . . . . . . . . . . . . . . . . 925.787 
G " a t e ,  shaking, J. & W. Reagan . . . . . . . . . . . . 92 6,076 
G rinding machine, m u ltlsplndte metat,  W . L. 

Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925, 867 
Grinding m i l l ,  Bock & Kramer . . . . . . . . . . . . .  925,987 
Grinding wheel stand , G . E. Soper . . . . . . . . . .  925. 848 
G ri ndstone a t t achm('iJt, J.  Sylvestre . . . . . . .  925,610 
GUD, autom a t i c ,  Dawson & Buc]{bam . . . . . .  926.052 
G u n  firing mechanism, A. Y. Leech,  Jr . . . . .  925, 642 
G u n  rammer, Meigs & Stout . . . . . . . . . . . . . . . 925,81 9 
Harne fastener, P. W. Napierala . . . . . . . . . . . 925,497 
Hame tugs, metallic loop for, E. H. G u l l -

iom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 2 5 . 898 
Harmon ica, R. L. Lanier, S r  . . . . . . . . . . . . . .  925,778 
H a rvester conveyer, Anderson & Quesnell . . . .  926.043 
Harvester, corn, J. A .  Stone . . . . . . . . . . . . . . .  925.526 
Harvester,  cor n ,  Butler & Widerman . . . . . . . 92 5,749 
Harvester reel attachment, A. M. Sonnicb-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925 . 664 
Harvester, stripper, O. A. A. Rand . . . . . . . .  925,945 
Hat bod ies, machine for clipping blocked, .T.  

H .  Starr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,608 
Hat ventilator a ttachment, F. R. S k idmore . 925 . 604 
Hay press, F. A .. Ryther . . . . . . . . . . . . . . . . . .  925,51 � � 
Heat of combustion and steam POWPI" in 

prime movers, utilizing, T. S c h t schel"-
bakolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925, 845 

Hea ttng apparatus, hot air form i n g  and feed-
ing device for, J .  Eckert . . . . . . . . . . . . . . . 925. 570 

Heating system , convertible, E . H. Gold . . . .  925. 896 
Heel ptate, E .  Frank . . . . . . . . _ . . . . . . . . . . . 925 , 690 
Hinge, H. E. Hoke , . . . . . . . . . . . . . . . . . . . . .  925,910 
Hinge mechanism for windows, etc. , T. I .  

D u tr y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,568 
Hinge, spring. H. W. Steete, reissue . . . . . .  1 2 ,978 
Horse controlling device , L .  E . v. CzitJinger . 925.873 
Horseshoe and pad, combined, B . P. Gray . .  925 . 631 
Horseshoe, emergency, Bellolf & Roth . . . . . .  925. 982 
Hose coupl i n g ,  H. P. Magone . . . . . . . . . . . . . . 925 , 7 1 3  
I·Iose coupling, E .  W. Smitb . . . . . . . . . . . . . . .  925. 959 
Hose supporter, J. F. Stoldt . . . . . . . . . . . . . .  925.963 
Household utensit,  S .  D. Smith . . . . . . . . . . . .  926. 028 
Igniter, electromagnet i c ,  C.  S .  Beardsley . .  925.742 
I n d i cator, H. H. Shults . . . . . . . . . . . . . . . . . .  926,026 
Imitation device, E. De Moul i n  . . . . . . . . . . . .  925,878 
I n ternal combustion engine, L.  E .  Fish . . . . .  925, 766 
I n ternal combustion motor, C. H .  A tk i n s  . . . 925, 793 
Jack spools, hol d i n g  means for, L. T. Hough-

ton . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925 , 8 1 1  
Joint.  See Rail  j o i n t .  
K i tchen u t e n s i l ,  J .  S .  G r e n n  . . . . . . . . . . . . . .  . 
Ladder, extension, H. & L. Mote . . . . . . . . .  . 
Ladder, joi nted , L. W. Rent frow . . . . . . . . . .  . 
Lamp burner for incubators. W. S. A u l t . . .  . 
T ... amp construction, W . Herwig . . . . . . . . . . . .  . 
L a m p ,  incandescent, C. C. Woodworth . . . .  . 
Lamp receptacle, m u ltiple c l uster, F. S .  

Ober . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Lamp shade, W .  J. Gray . . . . . . . . . . . . . . . . .  . . 
Lamp, vehicl e ,  H. W. Beebe . . . . . . . . . . . . . .  . 
Lump, vehicle, J. K. Punderford . . . .  925 . 720. 
Lamps. adj u stable support for vapor. S. E. 

925. 695 
925. 822 
025 , 598 
926 , 044 
925.771 
925,700 

925, 830 
925 . 897 
925 , 676 
925, 721 

Flichtner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 6, 057 
Lamps, supplemental light for, Taytor & 

E l k ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 926,082 
Lamps, treating meta l l i c  filaments for elec-

tric incandescent,  W. Majert . . . . . . . . . . .  926,069 
Land roller, pulverizer. a n d  seed p l a n te r .  

combined, V. D .  Curtis . . . . . . . . . . . . . . . .  925 . 5 65  
Lantern, beacon or a n c h o r ,  F. P.  Coulter . . . 925,563 
Lasting machine, Roberts & Ward . . . . . . . . .  925 , 5 1 1  
Latch,  g a t e ,  T. D a i ley . . . . . . . . . . . . . . . . . . . . . 92G, 874 
I_awn trimmer, C. B.  W a ters . . . . . . . . . . . . . .  925 . 671 
Lenses, producing b i focal, C. W .  Conner . . . 925 , 802 
Letter box, J. A. Steinmetz . . . . . . . . . . . . . . . .  925, 524 
Letter tying device, B .  P. G reenwood . . . . . .  925 . 694 
Line casting machine, R. G. Ctark . . . . . . . . . 925 ,753 
Line casting machinf'. J.  R .  Rogers . . . . . . . .  925, 843 
Line casting machines, etc .. keyboard mech-

a n i sm for, J. R. Rogel's . . . . . . . . . . . . . . .  92 5 , 844 
Linotype machine, F. B. Converse . .  925,754, 925 ,755 
Lino type machine, J.  R .  Rogers . . . . . . . . . . . .  925, 842 
Lock ,  P. S .  Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . 925,761 
Lock, Faust & Hogland,  reissue . . . . . . . . . . . .  12 ,977 
Lock and fastening, J .  S. CampbelL . . . . . . .  925,455 
Locking detacbable joint, B .  Rotbschitd . . . .  925, 654 
Locomotive cylin<}ti!rs, planer for, W. J.  

Hagman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,696 
Logging grab, W. P. Smith . . . . . . . . . . . . . . .  � 925,961 
Loom , autom a t i c  filling replenishing, North-

rop & Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  926,01 5 
Loom shuttle, J.  Nortbrop . . . . . . . . . . . . . . . . .  926, 017 
Loom shuttle,  automatically th read ing, J. 

Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  926,01 6 
Loom starting and stoppin g  mechanism, A .  

E .  Rhoades . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 6,021 
Looms, weft c u t t i n g  mech a n i sm for weft 

replenishing, J .  G abler . . . . . . . . . . . . . . . . . 925,891 
Lunch bOX, P. J. Bird . . . . . . . . . . . . . . . . . . . . . .  925,447 
M achine k n i ves and m a k i n g  the same, COlll-

posite stock for, F. Searle . . . . . . . . . . . . .  925 , 661 
Magnet, H. Ruthard t .  . . . . . . . . . . . . . . . . . . . . .  925,951 
Mail catching and delivering apparatus, .T. 

Wood . . . . . .  '. ' . . . . . . . . . . . . . . . . . . . . . . . . . 925 , 61 8  
M u n  handling apparatus, pneu m a t i c ,  Riggle 

& B a ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 926,078 
Mall loader, T. B. Modl i n .  et a l  . . . . . . . . . . . !l25, 493 
M a i l  receiving and del ivering appnrutus,  A. 

D .  Wack . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ma rble shooter or g u n ,  J. A. Radebaugh . .  . 
Marking machine,  G . C. l( utz . . . . . . . . . . . . .  . 
Match box, F. E. Lafler . . . . . . . . . . . . . . . . . . .  . 
Mutch box , L. C. Lang . . . . . . . . . . . . . . . . . . .  . 
�! 8tch holder, W. A. S m i th . . . . . . . . . . . . . . .  . 
Match receptacle and igni ter, combined, E .  

925, 966 
925, 944 
925,923 
925, 485 
925. 487 
926,029 

Lamprecht . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 5, 924 
Measuring glass, A. K i p p  . . . . . . . . . . . . . . . . . .  925. 582 
i'deasuring instrument, J.  G reen . . . . . . . . . . . .  925 , 807 
�1ecbanical movement, D. K. Wilson . . . . . . .  925 . 547 
�'lechanical m ovement ,  A .  P. C ren . . . . . . . . .  925. 564 
Medicament, producing a. W. D . Neel . . . . .  925. 590 
Merry-go-round, a q u a t i c ,  H. E. Riehl . . . . . . .  925,840 
Metals from ores and other substances, ap-

paratus for recovering.  L .  Dion . . . . . . . .  925, 626 
Metals of a h ighly refractory nature, appa-

ra t u s  for producing homogeneous ductile 
bod i e s  from , W .  von Bolton . . . . . . . . . . . . 925 . 798 

�fi crophone, H. R. Stuart . . . . . . . . . . . . . . . . . .  925 , 609 
Mines,  trap door for. V. A. & H. John son . . 925 .915 
M i n now, arti4.�ial , W. G .  Kahlo . . . . . . . . . . . . 925.482 
M ixer.  See Mortar mixer.  
Molding apparatus guides, forming, Danver 

& Lose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925 , 686 
Molding apparatus guiding device, Dariver 

& Lose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 25 . 687 
Molding hollow articles in sand by means of 

divided patterns, E. & 'I'. Refsum . . .  -. . 925.724 
Mop, C.  H .  Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  925,758 
Mop w rlnJ;er, W .  P. Scheets . . . . . . . . . . . . . . .  925 . 657 
Mortar mixer.  P. L. Bl ystone . . . . . . . . . . . . . . !l 25 . 744 
Motor,  Barnes & Scb m i t t  . . . . . . . . . . . . . . . . . . . 925.860 
MQtor control l i n g  mechan i s m .  L. Roberson . .  925. 653 
Mower track c}parpr,  G. B raun . . . . . . . . . . . . . 925, 863 
M u l t i ple d r i t l .  H. E. Hawes . . . . . . . . . . . . . . . . 925,474 
t\'f u s ic rack, J. C. Dillon . . . . . . . . . . . . • . . . . . .  925,46.,,) 
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Class ified Advertisements 
Advertisinll in this column is 75 cents a line. No less 

than four nor more than ten. lines accepted. Count 
seven words to the line. .All orders must be accom� 
panted by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFl'LLY.-You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you �be name and 
adcJref's of the party desiring the information. There 
ls no charge for this service. In every case it i s  
necessary to give t h e  nnmber 01' th e inqniry. 
Where manufacturers do Dot respond promptly the 
inquiry may be repeated. 

MUN N & CO. 

B U S I N E S S  O P P O RT U N IT I ES.  

A L ARG III M A NUFACTURING COMPANY with ex
ceptionally fine metal and ,wood working facilities, are 
�����':i':�g;e� sb��� �!fJ'e<l,.:.p:g����/�h

a
�1y

t
����� 

oped or not, may find It t.o their advant�e to communi
cate witb us at once. Address SpeCialty, Box 773, N. Y. 

PAT E N TS FOR S A L E .  

FOR SALE.-Outrlght o r  royalty. Shntter hlnl<e. 
Shutter cannot be blown shut or rattled by .trong winds. 
Does away with the old-fa.hioned turn-buckle. United 
�t.;'��:e�tf..�� ��h1�,54iinl�"dn

�����s P;!�;�t 
Nrfo. 1R:�: 

Simple. cheap and pra.ctical. For further information 
and full particulars address E. Witman, J r.,  Werners-
ville, Pa. ' 

inquiry No. 886S.-Wanted to hny nlckeloid for 
hnttons. 

J!���AI��{;;1'!1er:eo�:,.":et��J::zii�g��.
1 b:J:";:r� 

ttculars address C. M.. Pitel, Meriden., Conn. 

I nquiry N o. 8904 . -Wanted to buy new or second 
hand maohinery _ for maklD.$l " bow type." - ,mouse and 
rat trap spr\nJ<s and wire parts, single machine or full 
outot. 

FOR S A L E .  

FOR SALE.-ilpeclalty for manufactnrers. Dental 
fin's holder, patented May: 1900. For further particu
lars apply direct to inventor, T. A. Tubbs, Seatr,le, 
Wash., care H. S. Emerson Company. 

l nquiry N o. 890�. - For. a dealer in tapes and cords 
for \'enetian blinds. 

FOR S A LE b v  private Treaty, a sman collection of 
Fin .3 roditions of Early Scientific Works. comprising Luce 
de BUl"go. 149i; Cardan. lfi55 ; Tartaglia . 1556 ;  Vieta, J610 ; 
Eucli d. 1570; Gilbert, 1000 ; Kepler, l (i09 :  Copernicus, 1543. etc. Address Box b78H, care WlllIngs, 121>, Strand, 
London, W.C .• Enl!land. 

Inquiry No. 891 8.-For manufacturers of " Wydt's 
Electro-Catalytic Sparking Plull. " 

Inquiry No. 8921.-For the manufacturers of gilt 
paper. 

H E L P W A N T E D. 

LOC AL REPRE"!lllNTATIVE WANTED.-Splen�ld 
income assured right man to act ss our representative 
after l eaminll OUl" busine�s thoroughly by mail. Former 
experience unnecessary. All we require is hones.ty, 
ability, ambition. Bnd willingness to learn . a lucratIve 
business. No soliciting or trsveUnJ!. ThlS is an eX4 
ceptiona) opportunity- for a: l!lsn in your section to get 
into a biS( paying buqIneA� wIthont capital Q.nd become 
Independeut for life. . Write at once for fun par- .  
ticulars. Address E. R .  Marden , Pres., The National 
Co-operative Real Estate Company, Suite 378, Marden 
Building, Wasbington, 1>. C. 

InqnirY N o. S922.-Wanted the address of Wortb
ington Boller Co. 

P A RT N E R S  W A N T E D. 

WANTED, PARTNER to invest $10,OOO to manufac
ture a new and 8ncceesful electric clock, made at small 
coat attached to electric light or power circuit. One 
master clock controls 200 clocks. For office bundings, 
court house�, etc. - Principals only. A ddress Frank 8. 
Andrews, 4C9 Snperlor Ave., N. W., Cleveland, O. 

Inquiry No. S92�. -For tbe manufacturers of a 
steam rOlarl excavator as d�8cribed in the Scienti fic 
American 0 December 12. lU08. page 84.7. 

L I STS O F  M A N U FACTU R E RS. 

COM P L ETE LISTS of manufactnrers in all lines sup
plied at .short notice at moderate Tates. Small and 
speciaL  hsts compiled to ( ,rder at variOU8 prices. Es
timates shOUld be obtained in advanco. ", ddress 
Munn & Co., List Depurtment, Box 773, N ew York. 

Inqniry N o. 893 1 .-For parties who manufactnre 
the We.tern Stump Borer for loori� stumps. 

Inquiry N o .  8936.-Wanted machinery used to 
spin or wrap paper pencils in the manner that paper 
pencils are made. 

A LIST OF 1 ,500 mwing and consu lting en�neers on 
cards. A very valuable list for ClrcularizlC.g. �tc. 
Price '15.00. Address Munu & Co., List Department, 
Box 773, New Y ork. 

M I SC E L LA N EO U S. 

TOBACCO HABIT CURED OR NO COST. Harmless 
home treatment. Ni-Iro Rem. Co., Wichita, Kansas. 

Inqniry N o .  8941 .-For manufacturers of ma
chinery for making fly screens. 

Inqniry No. R91i7. - Wanted manufacturers of 
angle bars either malleable steel or sheared. 

Inqniry No. 8960. -For the address Of the Wind
sor Mfg. Co., manufacturers of waterproof collars and 
cu1l's . 

Inqniry N o .  S966.-Wanted tbe address of tbe 
Cohendet Motor Co. 

Inquiry No. N969.-Wanted machines that make 
accordion dress plaiting (steam). 

Inquiry N o. S972.-Wante<l to buy complete outfit 
for making meat hooks. 

Inquiry No. 8974.-For address of firms Inter
ested in tlshing reels. 

Tnquirv N o. S971i.-Wante<J the address of the 
builders of moving statf_ cases. 

Inqnh'y No. N977'. -For manuf .. cturers of ma_ 
cbinery for manufacturing denatur(JId aJcohol. 

InqnirY No. 89' �.-Wanted tbe address of mann
facturers of dry pans or crush€rs to gnnd sand for 
plastering and cement works. 

Inqu;irv No. S9S0 .-For the address of manu!ac
tnrers of inortars and pestles that are used by druggIsts. 

Inqui"y Nit. 898�. - Wanted a machine or pr�cess 
for slitting · or lam inating the 4-'dReS of heavy card. 
board, Impregnating the slit or laminated edlle with a 
waterproof- material and compresslnll tbe edge after 
treatment. The object of th e procpss is to produce an 
edge tbat sball be waterproof and wblch sball not fray 
or split when In use. 

Inquiry No. 8984.-Wante<l tbe address of the 
man'lifaetureriJ of Cypreu wasb tuba. 

1 IIIlutry lIt�, 8"M8.�Wante4 to bu)' GrOwn and lint 
eJuHa far teIlIICOpe ob'�l'es. 

:Scientific AlDerican. JULY 3, 1909· 

tle
n�,!�rW�'::J��ZOds 'Xa���, !�� ftt�n#:;!��;.�� meters. 

Inquiry Clio. !S9!S9.-Wanted a machine for makinJC cocoa fi ber matti. 
Inquiry No. S990.-For Information regarding 

sb oes not made of leather but similar to the same and are as durable. 
Inqniry No. S991.-Wanted to cominunicate with manufacturers of large straw hats for every-day wear. 

Inqniry No. 8993.-Wanted to bny prodncer gas 
plants. 

. 
Inqniry N o. 8994.-For manufacturers of an ap

paratus to. produce very high temperatures. 
Inquiry N o .  !,991i.-Wanted to buy ronnd and oval 

glass paper we�ht8, sucb as are used for monnting photographs. 
Inquiry No. S996.-Wanted addresses of manu

facturers of.  machinery for working orange wood mani
cure sticks. 

Inqniry No. �997.-Wanted the address of the 
manu facturers of hread or cake boxes. 

blir:�j��cr.;�or�ye�·de���\;glc� ":��:'::!�:'::'�/i: 
and securely to fasten together the edges of small 
wooden boxes. 

Musical instruments, combined brake and 
rewinder for automatic, J. Skubis . . . . . .  925,665 

Needle, E. M. Sanders . . . . . . . . . . . . . . . . . . . . . 925,953 
Nipple, T. W. Miller . . . . . . . . . . . . . . . . . . . . . . .  926,011 
Nose glasses, B.  J. Knapp . . . . . . . . . . . . . . . . .  925,921 
Nozzle holder, E. Burns . . . . . . . . . . . . . . . . . . . . 925,680 
Nozzle, hydraulic, W. A. Doble . . . . . . . . . . . .  926,055 
Nozzle, syringe, E. T. 'Pearl . . . . . . . . . . . . . . .  925,718 
Nut lock, A. McKinley . . . . . . . . . . . . . . . . . . . . . 925,496 
Nut lock, W. E. Hall . . . . . . . . . . . . . . . . . . . . . . 925,899 
Nut lock, E.  M.  Lovell . . . . . . . . . . . . . . . . . . . . . 925,927 
Nut lock, combination, J. Sharp . . . . . . . . . . . .  925,602 
Oil burner, W. S.  Robinson . . . . . . . . . . . . . . . . 925,841 
Oil burner, adjustable downdraft, D. C . 

Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Oil switch, H. W. Cheney . . . . . . . . . . . . . . . . . . 
Oiler, fountain, O. O. Aune . . . . . . . . . . . . . . .  . 
Opera chair, A. R. Milner . .  , . . . . . . . . . . . . . . .  . 
Optical instrument, A. Hahn . . . . . . . . . . . . . .  . 
'Ore feeder, N. V. Fitts . . . . . . . . . . . . . . . . . . .  . 
Oven door holder or catch, O. P. Moon . . .  . 
Package, O. R. Tyson . . . . . . . . . . . . . . . . . . . . .  . 
Packing casing, C.  L. Cook . . . . . . . . . . . . . . .  . 
Packing, metallic, G. L. Cook . . . . . . . . . . . . .  . 
Pall, A. Cleveland . . . . . . . . . . . . . . . . . . . .  · ·  . .  . 

926.008 
925,994 
925,794 
925,492 

���:� I 
925,936 1 
925,535 
925,460 
925,459 ' 
925,457 

Pan. See Automobile under pan. 
Pantograph, H. A .  Verbeck . . . . . . . . . . . . . . . .  925,669 
Paper and WDDd pulp receptacle, J. W. Mc-

Cleery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,938 
Paper feeding machine, T. C. Dexter . . . . . . .  925,879 
Paper package, C.  F. Jenkins . . . . . . . . . . . . . . 925,913 
Paper pail, W. G. Haas . . . . . . . . . . . . . . . . . . . . 925,578 
Paper receptacle, H. E. Dill . . . . . . . . . . . . . . . 926,053 
Paving block, W. Hanley . . . . . . . . . . . . . . . . . . 926,062 
Peanut picker and stemmer, J. T. Benthall. 925,983 
Penholder, A. W. Pegg . . . . . . . . . . . . . . . . . . . .  925,719 
Percolator, E . S. Peck . . . . . . . . . . . . . .  925 ,833, 925,835 
Photographic plate holder, J. Goddard . . . . . .  925, 895 
PiCk�. 

c����:t .��� . .  ����� . .  
di����y 

. .  
t

.
r::: . �: 925,876 

Picture apparatus, motion, J. G. Meredith . .  925,933 
Picture machine, mDving, A.  F.  Hamacek . .  925,697 
Pictures, apparatus fDr prDducing l'elievos 

after, G. Erdbrugger . . . . . . . . . . . . . . . . . . . 925,468 
Pillow sham holder, M. Pach . . . . . . . . . . . . . . . 925,832 
Pillow sham holder, M.  F. Drake . . . . . . . . . .  925,881 
Pipe coupling, A.  T. Herrick . . . . . . . . . . . . . . . 925,770 
Pipe flashing, soil, R. C. Ricker . . . . . . . . . . . .  925,946 
Pipes, etc . ,  cDvering fDr earthenware, E. 

Henss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,809 
Planter, pDtatD, A. Mc'YhDrter . . . . . . . . . . . . . 925,826 
Planters, autDmatic drDpper for corn, J. B. 

Erway . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  925,469 
Plow, saw grub, W. ·N. Thurman . . . . . . . . . . . 925,613 
Blow, sulky, W. L. Paul . . . . . . . . . . . . . . . . . .  925,593 
Plows, disk fender for, D. J. Welch . . . . . . .  925,541 
PolychlDranilin derivative, Schraube & 

Laudien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 926,023 
Post foundation, J. L. McClintock . . . . . . . . . .  925,940 
PDst or cDlumn, L. A. BrDwn . . . . . . . . . . . . . .  925,865 
Potato digger and separator, G. A. Freer . . . 825,691 
Poultry picking frame, F. F. B. Chapman . .  925,993 , 
Po.wer transmissiDn, F. PDrsche . . . . . . . . . . . .  925,504 
PDwer transmission mechanism, Lo.cke & 

Onthouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,490 
Presses, web co.ntrDller fo.r, F. W. RDI-

land, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,949 
Printing frame, B. D. Miller . . . . . . . . . . . . . . .  925,934 
Printing machine, J. Collison . . . . . . . . . . . . . . . 925,458 
Printing press, W. F. S. Ferry . . . . . . . . . . . .  925,890 
Pulley, split, F. B. Hubbard . . . . . . . . . . . . . . . 925,701 
Pulp strainer, Stub & Qviller . . . . . . . . . . . . . . 925,667 
Pump, oil well, Ritchie & Kellett . . . . . . . . . .  925,510 
Pumps, autDmatic air trap fDr, C. S.  Axford 925,859 
Punch, nail set, etc. , center, Bacha. & 

Draughon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,978 
Pnzzle, A. B .  & R. F. Carty . . . . . . . . . . . . . . 925,752 
Radiator fins, holder for, J. D. Beebe . . . . . . . 925,446 
Rail joint, Alden & Vickery . . . . . . . . . . . . . . . . 925,552 
Rail joint, J. H. Allen . . . . . . . . . . . . . . . . . . . . . 925,791 
Rail joint, J. L. McClintock . . . . . . . . . . . . . . .  925,939 
Rail joint pattern, Wolhaupter & Braine . . .  925,738 
Railway crossing Signal, G. P. A. Weisen-

born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,540 
Railway, pleasure, W. F. Mangels . . . . . . . . . .  925,818 
Railway point IDcking mechanism, BrDchner-

Larsen & Krogh . . . . . . . . . . . . . . . . . . . . . . 925,800 
Railway rails, etc . ,  in the welding prDcess, 

clamping apparatus for clamping and 
butting, Goldschmidt & Lange . . . . . . . . . .  925,630 

Railway signal system , electr.ic, C .  M. 
Cleavland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Railway switch, M. W. LGng . . . . . . . . . . . . .  . 
Railway switch, G. R. Randall . . . . . . . . . . . .  . 
Railway switch, Reinoehl & Long . . . . . . . . .  . 
Railway tie, A. Hance . . . . . . . . . . . . . . . . . . . .  . 
Railway tie, McCormich & Thrasher . . . . . . .  . 
Railway tie, metalllc, F. H. Kinney . . . . . .  . 
Ratchet and pawl actuating mechanism, F. 

L. O. Wadsworth . . . . . . . . . . . . . . . . . . . . .  . 
RazGr strGp sUPPGrt, H. N. Breneman . . . . .  . 
Reamer, expansion, J. E . Schaeffer . . . . . . .  . 
Reflector for artificial light, K. Booth . . . .  . 
Refrigerating machine, absDrption, T. J. 

Klrn . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . .  . 
Refrigeration prGcess, W. W. Seay . . . . . . .  . 
RefrigeratiDn system, A. Day . . . . . . . . . . . . .  . 
Refrigerator, A. V. Rowe . . . . . . . . . . . . . . . . .  . 
Register, T. N. HDrner . . . . . . . . . . . . . . . . . . . . 
ReinfGrcing device, Kerlin & BDwen.926,OO5, 
Remedy for eczema, W. N .  Ringer . . . . . . . . .  . 
Rheostat. W. G. Abbott, Jr . . . . . . . . . . . . . . .  . 
Rim, demountable, B. R. Tillson . . . . .  . ' . . . . . 
Road roller, J. V. Miller . . . . . . . . . . . . . . . . . .  . 
RDCk drill, S.  FergusDn . . . . . . . . . . . . . . . . . . .  . 
Rod coupling, H. H. Pofahl . . . . . . . . . . . . . . . . 
Rodent exterminatDr, D. L. Levey . . . . . . . . . . 

:�i:{: :�ff��: .tD��D���ta�;l.�: . ��.
t��: : : : : : 

Sand blast apparatus, Pangborn & Hall . . . .  
Sandpapering and polishing machine, F. A. 

Oehm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sash fastener. window, D. S. Reinhart . . . .  . 
Sash holder. J.  W. Wooley . . . . . . . . . . . . . . . .  . 
Sash lock, J. C. Luden . . . . . . . . . . . . . . . . . . . .  . 
Sash IDCk, window, F. D. RafGrth . . . . . . . . .  . 
Saw, hack, G. H. Couper . . . . . . . . .  , . ;  . . . . . . 
Sawing machine, pDrtable. C. M. Bar-ker . .  . 
Scatrold, building, D. A. Murdoch . . . . . . . . .  . 
Scoop, power, E. P. Lorch . . . . . . . . . . . . . . . . .  . 
Seal, hox, E. J. Brooks . . . . . . . . . . . .  925,450, 
Sealing device. box, E. J. Brooks . . . . . . . . . . 
Separator, E. S. Peck . . . . . . . . . . . . . . . . . . . . .  . 
Sewing knitted fabrics, machine for, G. 

925,622 
925,712 
925,722 
925,726 
925,698 
925,825 
925,705 

925, 855 
925,747 
925,51 5 
925,862 

925,920 
926,080 
925,625 
925,727 
925,636 
926,006 
925,947 
925,551 
925,532 
925,714 
925,765 
925,503 
925,584 
925,467 
925,589 
925,591 

925,942 
926,077 
925,974 
925,644 
925,650 
925,684 
925,553 
926.01 3 
925,817 
925,451 
925.990 
925,834 

Keyser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,704 
Sewing machine guiding d(>vlce, W. A. Fox, 

925,471 . 925.472 
Sewing machine needle, F. Johnson . . . . . . . . .  925 ,813 
Sewing machine rnming device, F. M. Card. 926.047 
Shade and curtain rack. J. M. Coughlan . . . 925.996 
�haft collars, making, H. T. Hallowell . . . . . 926.000 
Shaft tug and hitching device, ·A. Latourelle 925,488 
Shoe calk, J. S. Kerr . . . . . . . . . . . . . . . . . . . . . .  9211,638 SboeF;:t'tts: . .  t�.�l� • •  ���������� • •  t?�: . . �'; . �: 92&,11'1'1 
Sboe tree, Wllder " CoWan . . . . . . . . . . . . . .. .  l12li, 'filS 
Sboe ventHator, H. 1. Hlctl . . . . . . . . . . . . . . . · 1I2IJ,772 Shovel. See Snow Ihovel. 

Practical ana Instructiye Scientific Boots 
AGBIC'ULT'UBE.-'1'he :New Agricult11re. MAGIC;-Magic, Stage musions, and Sci. 

By T. Byard Collins. 1 2mo. ; 3 7 4  pages ; ' entific Diverllions. Including Trick 
1 0 6  illustrations . . . . • • • . • • • . . . . . .  $11;00 Photography. Compiled and edited by A popular outline of the many changes which Albert A. Hopkins. 8vo. ; 6 6 8  pages ; are revolutionizing the methods of farming, and the 4 2 0  illustrations . . • • . • • . • • • . . . . . . .  $11.50 habits of farm life. It is one of the most prac- This very interesting volume is acknowledged to tical treatises on the subject which has ever been be the standard work on magiC. It appeals to the iSSUed. prGfessiDnal and amateur alike. The illusions are 

ALCOHOL.-In.dustrial Alcohol. Its Manu- all explained In detail, showing exactly how the 
facture and Uses. By John K. Brach- tricks are performed. 
vogel. 8vo. ; 5 2 8  page s ;  1 0 7  illustra- MECHA:NICAL MOVEMIDIrTS.-Mechanical 
tions. . . . . . . . . . . . . . . . . . • • . . . . . . . .  $4.00 Jll[ovements, Powers, an.d Devices. By 

A practical treatise based on Dr. Max Maercker' s Gardner D. Hiscox. 8vo. ; 4 0 3  page s ;  
"Introduction t o  Distillation, "  as revised b y  Drs. 1 , 8 0 0  illustrations . . . . . . . . • . . • . . • .  $3.00 
Delbruck and Lange, compriSing raw material, This Is a collection of dlfrerent mechanical mo-mashing and yeast preparatiDn, fermentatiDn, dis.. tio.ns and appliances, accompanied by appropriate tillation, rectification and purification of alcohol, text, making It a book of great value to the InalcDholometry, the value and significance of a tax- ventor, the draftsman, and to all readers wi�h free alcDhDI, methods of denaturing, its utilizatiDn mechanical tastes. for light, heat, and power production, a statistical MECHAHICAL APPLUHCES.-Mechan.ical review, and the United States iaw. 

Appl1ances, Mechanical Movements, and AlIIATE'UB MECHAHICS.-Home Mechan.- Hovelties of Construction. By Gardner ics for Amateurs. By George M. Hop- D. Hiscox. 8vo. ; 3 9 6  page s ;  9 7 0  illus-
kins. 1 2mo. ; 3 7 0  page s ;  3 2 6  illustra- trations. . . • . . . • • . . . • . • • • • • • . • • . •  $3.00 
tions. • . . . . . . • . • . . • • . • • . • . . . . . . . .  $1.50 This book, while complete In itself, is in fact a This Is a thoroughly practical book by the most continuation of the author' s "Mechanical MovenDted amateur experimenter in America. It ap- ments, Powers, and Devices. "  The author presents peals to the bDY as well as the more mature a�a- to. the reader infDrmatiDn re�arding neady all conteur. 1]0Udnys and evenings can be profitably GCCU4 ceivable devices fDr prodUCIng motion or �ccompied by making useful articles for the home Dr in plishing mechanical results. the I,u!lding of small engines or motors or sci en- SPECIAL OFFER : These two volumes sell for $3 tifie instruments. each, but when they are ordered at one time from 

AM'USEMEHTS.-The Scientific American us, we s.end .. them prepaid to any address In the 
Boy. By A. Russell Bond. 1 2 mo. ; 3 1 7  world, on receipt of $5. 
pages � 3 4 0  illustration.s . . . . . . . . . .  $11.00 PATEHTS�Practical Pointers for Paten-This Is a story of outdoor boy life, suggesting a tees. By F. A. Cresee. 1 2mo. ; 1 4 4  large number o f  diversions which, aside from af- pages. . . . . . . . . . . . . . . . . . . . . . . • . . .  $1.00 fGrding entertainment, will stimulate in bDYS the CDntaining ,>aluable infDrmation and advice 0.11 creative spirit. In each instance cDmplete pl'ac� the sale Df patents and elucidation of the best tical instructiDns are given for building the various methods employed by the most successful invenarticles. tors in handling the.ir i n ventiDns. It gives exactly 

COMPBESSED Am.-Compressed Air. Its that information and advice about handling patents 
Production. Uses, and Application. By that should be possessed by every Inventor who 
Gardner D. Hiscox. 8vo. ; 6 6 5  page s ;  would achieve success. 
5 4 0  illustrations . . . . . . . . . . . . . . . . . .  $5.00 PKYSICS.-Experimental Science. Ele-

The most complete book on this .ubj ect. It mentary, Practical, and Experimental trea ts on Its physical and operative properties, and Physics. By George M. Hopkins. In I s  written by an expert. Taken as a whole It two volumes. 8vo. ; 1 , 1 0 5  pages ; 9 1 8  might b e  called a n  encyclopedia o f  compressed air. illustrations. Cloth, $5.00. Half mo-
DIES.-Their Construction and 'Use for the rocco, • . . . . . . . . . . . . . . . . . . . • • • . . . .  $'1.00 

Modern. Working of Sheet Metals. By This book treats on the various topics of physiCS 
JOseph V. Woodworth. 8vo. ; 3 8 4  pages ; In a popular way and describes with rare clearness 
5 0 5  illustrations . . . . . . . . . . . . . . . . . $3.00 and in detail the apparatus used, and explains the 

A mDfi:lt useful bDDk. and Dne which should be in experiments in full, so. that teachers, students, 
the hands of all engaged in the press working of and others Interested In physics may readily make 
metals ; treating Dn the designing, cDnstructing, and the apparatus withDut great expense and perform 
use of tDels, fixtures and devices. together with the experiments witho.ut difficulty. 
the manner In which they should be used In the PL'UMBIlfG.-Modern. Plumbing mustrat-power press, for the cheap and rapid production of ed. By R. M. Starbuck. 392  pages ; sheet metal articles. 1 0 �  x 7 lh ; 65 full-page engravin!!"s. 
ELECTBICITT.-'1'he Standard Handbook ... 00 

for Electrical Engineers. Written and A comprehensive and up-to-date work Illustrating 
compiled by a Staff of Specialists. Second and describing the drainage and ventilation of dwell-
edition, corrected. 12mo ; 1285 pages ; Ings, apartments, and public buildings, etc. The 1260 illustrations. B ound in flexible very latest and most approved method In all 
morocco . . . . . . . . . . . . . . . . . . . . . . . . . $4.00 branches of sanitarv installatiDn are given. 

A new pocketbook consisting of twenty sections ; P'UHCHE'S.-Punches, Dies, and Tools for each written by· a specialist ot engineering experl- lIIanufacturing in Presses. By Joseph ence nnd containing the latest data and Information V. Woodworth. 8vo. ; 4 8 3  page s ;  7 0 2  regarding standard electrical practice. illustrations. . . . . . . . . . . . . . • • . . . . .  $4.00 
ELECTBICITT.-Electrician's Handy BQok. This work Is a companion volume to the author's 

By T. O'Conor Sloane. 7 6 1  pages ; 5 5 6  other work entitled "Dies, Their Construction and 
illustrations. Hansomely bound in red Use . "  It might well be termed an encyclopedia 
leather, pocket-book style . . . . . . . . . $3.50 on die making, punch making, die Sinking, and 

This work Is intended for the practising elec- sheet metal working. 
trician who has to make things go. Although the BECEIPTS.-The Scientific American Cyclo-principles of electricity and magnetism are treated, peella of Beceipts, Hotes and Queries. the greater part of the book Is devoted to prac- Edited by Albert A. Hopkins. Con-g��� �:J'd��':pu1�ti�:,C�I�:�y;,s 

d.:,Wilte 
O!nc"o"::i��e"d taining 1 5 , 0 0 0  selected formulas. 8vo. ; 

In every-day practice. 7 3 4  pages. Cloth, $5.00. Sheep, $6.00. 
Half morocco, . . . . . . . . . . . . . . . . . . . .  $6.50 

GA.S EHGI:NES.-Modern. Gas Engines an.d Over 15,000 selected receipts are here collected, Producer Gas Plants. By R. E. Mathot. nearly every brunch of the useful arts being repre-
8vo. ; 3 1 4  pages ; 1 5 2  illustrations . .  $11.50 sented. The alphabetical arrangement with abun· A practical treatise setting forth the prinCiples dant cross references makes It an easy work to Gf gas engines and pro.ducer deSign, the selection consult. It has been used with equal success by and installation of an engine. cGnditions of ver- chemists, technDlogists, and tho.se unfamiliar with fect operation, producer gas engines and their pMsi- the arts, and is a book which Is useful In the bilities, the care of gas engines and producer glls labDratory, facto.ry. or home. 

plants, with a chapter on volatile hydrocarbon, and BEPEBE:NCE BOOE.-Scien.tific American 011 engines. Beference Book. Compiled by Albert GAS EHGmES.-Gas, Gasoline, and Oil A. Hopkins and A. Russell Bond. Con-I Engines. Including Producer Gas tainlng 5 0 , 0 0 0  facts. 1 2 mo. ; 5 1 6  page s ;  I Plants. By Gardner D. Hiscox. 8vo. ; illustrated . . . . . . . . . . . . . . . .  : . . . • . .  $1.50 
4 4 2  pages ; 3 5 1 illustrations . . . . . • •  $11.50 This book deals with matters of Interest to A complete book on the subject for gas engine everybody. It contains 50 ,000 facts, and is much owners, gas engineers, and intending purcha8ers Gf mGre cDmplete and more exhaustive than anything gas engines, treating fully on the construction, In- of the kind which has �ver been attempted. It Is 

I stallatlon, operation, and maintenance Df gas, indispensable to every family and business man. 
l gasDline, kero.sene, and crude petroleum engines, It is a boGk fDr eve�y-day reference-mDre useful ' with speCial Information on producer and suction than an encyclopedia, because you will find what gases. YDU want in an instant in a more CDndensed fDrm. 

GAS ElfGIlfES.-Gas Engine Construction. STEAM EHGIlfE _Modern. Steam Engi-By H. V. A. Parsell and A. J. Weed. neering in '1'heory and Practice. By 8vo. ; 3 0 4  pages ; 1 4 5  illustrations . .  $11.50 Gardner D. Hiscox. 8vo. ; 487 pages ; A practical treatise describing the theory and 4 0 5  illustration s . . . . . . . . . . . . . . . . .  $3.00 principles of the actio.n Gf gas engines of variDus This is a complete and practical work issued for types, and the deSign and cDnstruction o.f a half· stationary engineers and firemen, dealing with the horse4power gas , engine, with illustrations of the care and mr nagpment Df bDilers, engines, pumpfl, ;;���d
ln

w�;�f:� �r
r
':..�r�i" 

t�f;:;r cl";,��Vh{
he

di::l�; superheated steam, refrigerating machinery, dyna
Df the various details. �h�r ��!��tes 

el;:i�1or�hi�� th�P��d�� :::ine
R;! 

HEA'l'IlIrG.-Prs.ctical Steam and Hot must be familiar. 
Water Heating an.d Ventilation. By TELEPHOlll"E Telenho e Co struoti In Alfred G. King. 8vo. ; 4 0 2  pages ; 3 0 4  stallation;-

Wiring� O�ration,
on, and Illustrations. . . . . . . . . . . . . . . . . . . . .  $3.00 . Maintenance. By W. H. Radcliffe and An original and exhanstive treatise, prepared for H. C. Cushing, Jr. 1 6mo. ; 1 7 1  pages ; ��� :':te�f 

h!�tI���a��� �'!,nm�t���ine�te 
O�t:����d 1 2 5  illustrations . . . . . . . . . . . . . . . . . .  ,1.00 

and latest book published. Describes all of the A practical book Intended for electriCians, wire· 
prinCipal systems Df steam , hDt water, vacuum, men, engineers, contractDrS, architt"cts, and o.thers 
vapor, and vacuum-vapor heating, together with the Interested In the Installation of telephone ex
new accelerated systems of hot water circulation, changes in accordance with standard practice. In
Including chapters on up-to-date method s of venti- tricate mathematics are avoided, and all apparatus, 
latlon. �!:i����'li :I�?ng 

sf:���� w'h�b 
t��:o�;��y 

he?;F�rb
:�e HYDBAlJ'r.ICS.-Hydraul1c Engineering. By also included. 

Gardner D. Hiscox. 8vo. ; 3 1 5  pages ; TOOLS.-American '1'001 Making and Inter-3 0 5  illustrations . . . . . . . . . . . . . • . . . .  $4.00 changeable Manufacturing. By Joseph A practical work treating on the properties, V. Woodworth. 8vo. ; 5 3 6  pages ; 6 0 1  f:���in:n�e 
r����r:m��t �ft��re

f;�B,
al:h'l�g�se�f nlu�trations. . . . . . . . . . . . . . . . . . . . .  1114.00 

water in pipes or conduits ; the horse-power of A complete practical treatise containing a valu-
falling water ;  tnrblne and Impact water wheels ; able collection of drawings and deSCriptions of de' 
wave mDtors; centrifugal, reciprocating. and air.. vices, the results of the author's own experience. 
11ft pnmps, etc. TOOLS.-Modern. Machine Shop '1'0011. Bv 
IlfD'UC'1'l:O:N COILS.-'1'he Desip and Con- W. H. Vandervoort. 8vo. ; 6 5 2  page s ;  

struction o f  ·In.duction Coils. By A. 673 illustrations . . . . . . . . . . . . . . . . . .  $4.00 
Frederick Collins. 8vo., 2 9 5  pages ; 1 6 0  A new and fully Illnstrated work describing in 
Illustratlpns. . . . . . . . . . . . . . . . . .  ; . .  $3.00 every detail the construction, operation, and 

This work gives In minute details full practical manipUlation of both hand and maejolne tools; 
directions for maklnl< eight dltrerent sizes of coils, being a work of practical Instrnction In all classes 
vuylng from a small one giving a 'A.-Inch spa�k of machine shop practice. 
to a large one giving 12-lnch sparks. The dlmen-' WmIlfG.-Electrtc Wiring, Diagrams an.d sions of each and every part down to the smallest SWitchboards. By Newton Harrison. screw are given. and the descriptions are written 1 2mo. ; 2 7 2  pages ; 1 0 5  Illustrations. In language easily comprehended. ,1.50 
LATHE.-Modern. American Lathe Practice. This work Is a thoroughly practical treatise on By ORcar E. Perrigo. 8vo. ; 424  pages ;  electric wiring In all its hranches, beginning witb 314  Illustrations . . . . . . . . . . . . . . . . . .  sa.50 the Simple elrcult and worklng · up to the practical A new book describing and Illustrating the very every-day problems, all being presented In a simple latest practice In latbe and boring mill operations, Rnd InteIII"ent manner. It Is In every respect a as well as tbe construction of and latest develop- bandy, well written, Instructive, comprehensive ments In the manufactnre ot tbese Important volume on wlrlnA" for the wireman, foreman, con-classes ot machine tool.. tractor, or electric'· " .  

A"" o/ ,he a600e book. will "" .. nI pooIpait! on remp' 0/ price. 
Our complete cataJope of selentlflc alld technical books lent free on appllcatton 

MUNN -': COMPANY, • Publlsbers, • 361' Broadway, New York City 

PIe".. mention the SCIENTIFIC AMERICAN UlMn U1f'itIII6 to ",,",.,.,.. 
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( Ooncluded from page 11. ) Sieve, adjustable, C. Closz . . . . . . . . . . .. . . . . .  925 ,623 : rr===========================================;1 
Sight testing apparatus, J. H. Tomlinson . . 926,035 

back again to Europe by the Arabs, is 
strikingly illustrated in an Arabic manu
script of the famous mathematician of 
Alexandria, Euclid, the father of geom
etry, which dates from about 1300 A. D., 
and is thought to be the oldest surviving 
manuscript of this great work. But 
Euclid went even to China, and Prof. 
Smith has a Chinese translation by Mat· 
teo . Ricci, written about 1600. 

With the revival of learning in Europe 
the Arabic manuscripts were translated 
into Latin, and there are in the collection 
several editions of the fifteenth and six-
teenth centuries. With a brief reference 
to the casts of the Babylonian mathemati
cal tablets found at Nippur, and original 
cylinders with mathematical inscriptions 
in cuneiform characters, it is only pos
sible to mention further the material ac
cumulated for the study of the growth of 
various number systems, especially among 
the Hindus, Arabs, Greeks, Romans, and 
Chinese. This is shown in the reckoning 
counters, in the money, in strings of 
beads for ornament and for religious use, 
and in various commonplace articles, 
where the growth of the realization of 
numbers and the development of the num· 
ber sense is typified. 

It would indeed be harder to find a 
more impressive or direct way of demon· 
strating the part that mathematics has 
played in the development of civilization 
and knowledge than by a study of Prof. 
Smith's unique collection, which appeals 
with quite as much force to the casual 
observer as to the student of mathemati
cal science. 

.. . . . .. 

Iosect Powder. 

Dalmatian or Persian insect powder 
consists pf the dried and pulverized 
1I0wers of two species of chrysanthemum 
( sub-genus Pyrethrum) of which one 
grows ' wild in profusion on the snowy 
mountain slopes of Montenegro and the 
neighboring districts of Albania, Dalma
tia, Herzegovina, and Italy. The other 
species is a native of Asia Minor. The 
exportation of pyrethrum powder from 
Montenegro began in 1865. The price 
was very high, exceeding one dollar per 
pound until the cultivation of the plant 
was commenced in Dalmatia. 

Extensive plantations were made in 
California in the eighties, in consequence 
of which the price of the powder in the 
United States fell suddenly to about 8 
cents per pound. It was soon discovered, 
however, that the cultivation of pyre
thrum in California diminished its po
tency, and the price of the European pro
duct rose in consequence of a renewed 
demand from America. 

The best time to pluck the flowers is 
in the latter part of May, when they are 
just opening and possess greater insecti
cidal power than in the fully expanded 
condition. The flowers are bought by 
dealers, who dry them, obtaining one 
pound of dried from four pounds of fresh 
lIowers. Nine or ten tons of the dried 
1I0wers are annually exported from 
Montenegro. Formerly they went almost 
exclusively to Trieste, whence they were 
distributed to Venice, Vienna, Budapest, 
and Berlin, where they were pulverized. 
In recent years an English firm in Pod
goritza has been endeavoring to capture 
the entire crop for a firm in New York. 
This firm bought 5 tons in 1906, and 7 
tons in 1907. The flowers destined for 
America go first to London, where they 
are pulverized. In consequence of this 
attempt to corner the market the price 
has risen from 26 to 49 cents per pound. 

For , some purposes pyrethrum has 'been 
largely superseded by naphthalin, but 
pyrethrum powder is still employed ex
tensively and efl'ectively for, the destruc
tion of insects in the house and on the 
farm. The Montenegrin product is the 

·�ign· exhibitor and display rack, E.  G. & G. I H. Cuny . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  925,757 
Sign, revolving, M .  Helm . . . . . • . . • • . . . . .  ", . .  925,907 
Sky rocket, A .  L. Due . . . . . . . . . . . . . . . . . . . . .  925,567 
Sleeve protector, H. Sacks . . . . . . . . . . . . . . . . .  925,952 · 
Slipper package, M. Woodbury . . . . . . . . . . . . . .  926,041 
Snow plow, W. J. McFarland . . . . . . . . . . . . . .  925,717 
Snow sbovel, R. Wolf . . . . . . . . . . . . . .  , . . . . , . 925,71l9 
Soap dispensing apparatus, liqu id,  Fru n k  &. 

Venners . . . . . . . . . . . . . . . . .  '. . . . . . . . . . . . .  925. &29 
Soap bolder, W. M. Parker . . . . . . . . . . ; . . . . .  925,943 
Sole leveling machine, J. H. Rigby . . . . . . . . . 92 5 ,509 
Sound reproducer, R. B.  Smitb . . . . . . . . . . . . .  925,846 
Speedometer, J.  H .  Bullard . . . . . . . . . . . . . . . .  925,992 
Speedometer indicators, etc. , maximum band 

for, J. W. Jones . . . . . . . . . . . . . . . . . . . . . . .  925 , 814 
Spike puller, R. F. Bramstadt . . . . . . . . . . . . . .  925,557 
Splint holding frame, W. H. Parker . . . . . . . .  925 ,592 
Stacker, hay, D. R. Long . . . . . . . . . . . . . . . . . .  925,816 
Stapling machine, A .  R. TilIany . . . . . . . . . . . .  925,531 
Steam regenerative apparatus, L. P. L. 

Battu . . . . . . . . . . . . . . . . . . . . . . . . . .- . . . . . . . 925,797 
Steam trn p, A. D. Horne . . . . . . . . . . . . . . . . . .  925, 773 
Steeping apparatus, A. W. H. Lenders . . . . .  925,583 
Steering gear, gyroscopic, F. M. Leavitt . . . .  925 ,709 
Step, extension, E. F. Howell . . . . . . . . . . . . . .  925.476 
Step switch, regulating, B. , M. , McInnerney . 925,495 
Stock salting device, B.  R. Bonney . . . . . . . . . 925,6] 9  
Stoker, mechanical, J. & W. Reagan . . . . . . .  925 , 723 
Stone sawing machine, G. L. Fuller . . . . . . . .  925 ,767 
Stone working tool, G. N. WlIllams, Jr . . . . 925,546 
Stop, nOD-reversing, R. J. Moulton . . . . • . . . .  925,715 
Stove, regenerative, A. C. Nelson . . . . . . . . . .  925,827 
Strainer, liquid, A. Schwieger. . . . . . . . . . . . . .  925,517 
Strap, S. F. Blackburn . . . . . . . . . . . . . . . . . . . .  925,986 
Sulfur, etc. , from furnace gases, obtaining, 

F. R. Carpenter . . .. . . . . . . . . . . . . . . . . . . .  925, 751 
Suspension of high tension lines, Buck & 

Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 925,561 
Swingletree, M. M. Wheeler . ,  . . . . . . . .  , . . . . .  925,735 
Switch, G. W. Hart . . . . . . . . . . . . . . . . . . . . . . .  926,001 
Talking machine sound modifier, E. P. Shep· 

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,958 
Tank safety device, pressure, H. C. Hanson. 925,699 
Tantalum . ,  hardening, W. von Bolton . . . . . . .  925, 988 
Target, H. C. Peffer . . . . . . . . . . . . . . . . . . . . . . .  925,785 
Target, F. J. Johnston . . . . . . . . . . . . . . . . . . . . . 926,003 
Telegraph key, L. Wilson . . . . . . . . . . . . . . . . . .  925,737 
Telegraph transmitter, C .  W. Leiser . . . . . . . . 925,925 
Telephone exchange system. W .  A. Fricke . .  925,573 
Telephone transmitter appliance, Button & 

Ellis . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  925 , 775 
Tl:'lephone transmitter appliance, O. H. 

Goodrich . . . . .  . - . . . . . . . . . . . . . . . . . . . . . . . . . . 925 ,806 
Telephony, G. C. Cummings . . . . . . . . . . . . . . . .  925 , 756 
Thimble, B. C. Callender . . . . . . . . . . . . . . . . . . .  925,801 
Thimble, T. Weigle . . . . . . . . . . . . . . . . . . . . , . . .  926,040 
Thresher, travellng, G. O. Walters . . . . . . . . .  925 ,967 
Tide and wave motor, C . S. Kendall • • . . . . • •  925, 581 
Tile press mold, W. P. Meeker . . . . . . . . . .  , .. 925 ,782 
Timer, F. A . Putnam . . . . . . . . . . . . . . . . . . . . . .  925 , 649 
1'Ire, C. H. KeilIer . . . . . . . . . . . . . . . . . . . . . . . . . 925,580 
Tirf', elastic vehicle, C. Motz . . . • . . • . . . . . . .  925,937 
Tire, elastic vehicle, C. A. Motz . . . . . . . . . . .  , 926.012 
Tire patch, J.  A. Wheeler . . . . . . . . . . . . . . . . .  925 , 969 
Tire. vehicle wheel, G. W. LlIIey . . . . . . . . . .  ' 925 ,711 
Tirf', wheel, .T. D • .  Marvil . . . . . . . . . . . . • • . . . .  925,930 
Tire, wheel, A. Birnbaum . . . . . . . . . . . . . . . . . .  925 ,985 
Tobacco cutting machine, R. E. Rosewarne . 925,512 
Tobacco stick holder, A. B .  Lewis . . . . . . . . . .  925,585 
Toilet article, J. Babst . . . . . . . . . . . . . . . . . . . . 925 , 675 
Tool holder. friction, B. F. Vickery . . . . . . . .  925,854 
Top, double, E. Vulllaume . . . . . . . . . . . . . . . . . .  926,083 
Torpedo, E. P. S.  Andrews . . . . . . . . . . . . . . . . . 925,857 
Torpedo launching device, S. Lake . . . . . . . . . .  925,707 
Torpedo steering mechanism, F. M. Leavitt. 925,710 
Torpedoes, turbine installa tiOD for, S.  Z.  

de Ferranti . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925 ,889 
Towei rack, B. S. Gruner . . . . . . . . . . . .  " . . . .  925 ,473 
Toy bank lock, C. Hansen . . . . . . . . . . . . . . . . . .  925 .900 
Toy top, J. A. Irving . . . . . . . . . . . . . . . . .. . . . .  925, 479 
Track brace, M. P. Bardon .. . . . . . . . . . . . . . . . 925 , 981 
Tracker bar, J. J. Kelln . . . . . . . . . . . . . . . . . . . .  925 ,777 
Train stopping mechanism, J. F. Webb, Jr . 925,733 
Transits and hand levels, attachment for en-

gineers', F. W. Austin . . . . . . . . . . . . . . . . .  925, 674 
Transom and window operating mechanism, 

F. A. Bickley . . . . . . . . . . . . . . . . . . . . . . . . . 925, 555 
Tree. See Shoe tree. 
Trestle, paper hanger's folding, F. H. Skin-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925, 520 
Trick platform, E. De Moulin . . . . . . .  , . . . . . .  925, 877 
Trolley attachment, F. V. Polakoskey . . . . . . 926,020 
Trolley holding and retrieving device, J. W .  

Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,549 
TrUCk, F. W. C. Bailey . . . . . . . . . . . . . . . . . . . . 925,795 
Truck, fodder binding, W. A. Forbes . . . . . . . 925,470 
Truck, motor, A.  Christianson . . . . . . . . . . . . . .  925,682 
Trunk or package binder, J. E. Embry . . . . . .  925 ,763 
Truss, C. Molz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,645 
Tungstic anhydrid, purifying, E. P. Beck· 

with . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 926,084 
Turbine, E. I. Braddock . . . . . . . . . . . . . . , . . . .  925,556 
Turnbuckle, W. Hardick . . . . . . . . . . . . . . . . . . . 925,901 
Type bar, E. E. Taliaferro. . . . . . . . . . . . . . . . . 925,852 
Type casting machine, W .  H. Brueckmann . 925,866 
Typewriter adding machine attachment, L. 

M. Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925 , 685 
Typewriter ribbon positioning device, G. 

Trejo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  926,036 
Typewriting machine, E. Thurey . . . . . . . . . . . 925,530 
Typewriting machine, J. H. Barr . . . . . . . . . . . 925,796 
Typewriting machine, J. C. McLaughlin . . . .  926,01 4 
Typewriting machine, F, A. Cook . . . . . . . . . . . 926,050 
Typewriting machine, J. C.  Doane . . . . . . . . . .  926.054 
Typewriting machines, paper directing at-

tachruent for, B. P. Gibbs . . . . . .  , . . . . . . .  925,576 
Valve, E. H. Gold . . . . . . . . . . . . . . . . . . . . . . • . •  925, 692 
Valve, G. F. Speer . . . . . . . . . . . . . . . . . . . . . . . . . 925,729 
Valve actuating mechanism. G. B. Petsche . 925.836 
Valve, gate, W. W. DoolIttle . . . . . . . . . . . . . . . 925,880 
Valve operating mechanism, electrically con-

trolled, H. W. Zook . . . . . . . . . . . . . . . . . . . .  925,673 
Valve operating mechanism, flush, Young & 

Rob<\rtshaw . ,  . . . . . . . . . . . . . . . . . . . . . . .  , .  925,550 
Vapor burner, W. Tuppstedt . . . . . . . . . . . , . . .  925,005 
Vegetable cutter, J. P. Spacek . . . . . . . . . . . . . 925, 663  
Vegetable cutter, Goodykoontz & Byrne . . . . . 925,693 
Vehicle brake, J. H. Wesson . . . . . . . . . . . .  , . .  925,543 
Vehicle pneumatic bralte, motor, E. E. 

Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925 , 528 
Vehicle running gear, M. W. Heyenga . . . . . .  925 ,579 
Vehicle running gear attachment, Abrams & 

Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,740 
Vehicle wheel, J. M. Page . . . . . . . . . . . . . . . . . .  925,498 
Vehicle wheel, road., .T. Henderson . . • . • • . . . .  925,908 
Vending apparatus, H.  J. Potter . . . . . . . . . . . .  925,595 
Vending machine, E .  B. Shanks . . . . . . . . . . . . 925,662 
Vessel, submarine, S. Lake . . . . . . . . . . . . . . . . • 926,065 
Vessels, navigating turret for SUbmergible. 

S.  Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925 ,706 
Violin support, F. R. Johns . . . . . . . . . . . . . . . . . 925,481 
Wagon brake, automatic, H .  J. Williams . . .  925,617 
Washing machine, rotary, H. Stltzel . . . . . . . . 925,525 
Water heater, E. A. Peterson . . . . . . . . . . . . . .  925,501 
Water wheel gate controlling mechanism, A. 

Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  925,839 
Waterer, stock, P. Bernard . . . . . . . . . . . . . . . . .  925,984 
Way blII, F.  H. Crump . . . . . . . . . . . . . . . . . . . .  925,871 
Wen drilling machine, Smith & Sanford . . . .  925,960 
Wheel attachment for dragging logs and 

heavy loads, J.  H. Long . . . . . . . . . . . . . . .  925,780 
Wheel bearing mechanism, vehicle, C. F.  

Umholtz . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . .  925,536 
Whip socket lock, J. B.  Hon .. nbeck . . . . . . . .  925,635 
WlndmlII regulator, A. D. Dusenbery . . . . . . .  925,569 
Window fixture, Girouard & Perron . . . . . . . . . 925,893 
Window lift and lock, combined, I. Johnson 925,914 
Windows, etc. , apparatus for cleaning, F. 

A. Wimble . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925,788 
Wire fabric making machine, A. L. Kitsel-

man . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . .  925 , 639 
Wire polishing machine, H. Janssen . . , . . . . .  926.000 
Wrench, R. M. Ryan . . . . . . . . . . . . . . . . . . . . . . . 925,5] 3 
Wrench, N. S. Stalker . . . . . . . . . . . . . . . . . . . . .  925,522 
Wrench rack, C. A. Gordon . . . . . .  , . . . . . . . . .  925 ,577 

, A printed copy of the specification and drawing best, probably because of the dry and of any patent in the foregoing list, or any patent 
cloudless summers of Montenegro. Even �hif"�'Mc�ssf:� f�nc�e�t��' 

P��ld:J' ���i���e 
f��':i 

lk f th M t . I t number of the patent desired and the date be the sta s 0 e on enegnn p an s are 
given. Address Munn & Co. , 361 Broadway, New 

said to furnish as strong a powder as the Y�lan patent. mllY now be obtained by the In
lIowers produced in other countries.- ventors for Ilny of the Inventions named In the fore-

going Hst. For terms and further pllrtlculars Prometheus. I address Munn & Co. , 361 Broadway, New York. 

The Yellowstone and 
Other Western Trips 

A VERY attractive variety of low-fare tours 
through the West and Northwest may be 

made this year, including tours through Yellow
stone Park, a trip to the Alaska-Yukon-Pacific 
Exposition at Seattle, through Colorado and Cali
fornia . You will add greatly to the comfort of 
your journey by insisting that your railroad and 
sleeping car tickets read via the 

Ch icago 
Milwaukee & SI. Paul 

Rai lway 
A few of tQe numerous Western trips offered, together with 

railroad fare from Chicago, are shown below : 

Yellowstone Park Tours 
$44 round trip from Chicago to 

Yellowstone Park, daily until 
September 22d. Return limit, Oc
tober 3 1 st. Choice of routes. 
Fourteen different tours at various 
rates are offered through the park. 
Stop-overs. 

Alaska-Yukon-Pacific 
Exposition 

$62 round trip from Chicago 
to Seattle, daily until Sep-

tember 3 0th. Return limit, Oc-
tober 3 1 st. Choice of routes. 
Stop-overs. 

$62 round trip from Chicago 
to Tacoma, Spokane, Port

land, Victoria, Vancouver, Butte 
and other points. Same dates of 
sale, etc. 

Round Trip to Colorado 
$30 round trip from Chicago 

to D e n v e r ,  C o l o r a d o  
S p r i n g s  or P u e b l o ,  daily until 
September 3 0th. Return limit, 
October 3 1 st. Choice of routes. 
Stop-overs. 

To CALIFORNIA 
$6250 from Chicago to San 

Francisco, Los Angeles 
and San Diego, June 24th to July 
10th and July 27tll to August 6th. 

$7250 round trip, daily until 
September 30th. Return 

limit, October 31st. Choice of 
routes. Stop-overs. 

$62 for a combination trip through the West, as follows : Chicago to 
Seattle, via St. Paul and Minneapolis, for the Exposition ; stop

over at Yellowstone Park ; returning via Portland and through Colorado to 
Chicago via Omaha or Kansas City. You may reverse these routes, if 
desired. Cost of railroad ticket for this trip, $62, for the round trip. 

Complete information about railroadfares, routes, train 
ser"Vice and descriptive Literature free on application. 

F. A. MILLER 
General Passenger Agent , CHICAGO 

DONT LET YOUR P ATENT LIE IDLE. We'll make 
-dies and tools snd manufacture your article ready for 
market. Write nOW-don't delay. SOuthern Stamping 
& Mfg. Co., R. S .. Nashville, Tenn. 

Cor," M. Endne •• Brewers' 
and Bottlers' Machinery. THill VI L'!'J<;U 

M �·G. CO., 899 Clinton St .. Mil waukee. Wi •. 

MODELS &; E X P E R I M E N TA L. W ORK .  
1nT'ention8 deveioped. Special lJacblnery. 

E. V.  BAILLARp CO . . 24 Frankfort Street. New York,  

RUBBER E�ert Mannfacturers 
Fine Jobbing Work 

PARKER, STEARNS a: CO., Z88·290 Sbeffleld Av., B'klyn, N. Y. 

M 0 0 R E Special  Mach i n en .  D i e  ... . Tool�.  Model '=. .  
� e t a l  Spec i a l t ies, I n \ e n t i o l1 s  Derfcct,,;d 

& CO. I r l l \ l  1 1 1 .1 :t1 l . 1  . .  L l I l, I ' 1 i S I  r (' \I " ( 1 1 1 ("  L !! O ,  l .., \ 

MODELS .. EXPERIMENTAL. WORK 
Anything C .. om a Wateh to DD .lntomoblle 

CHAS. E, DRESSLER & CO" 141·143 East 23d Sfred, New York City 

New York Model and Ellperimental Works 
INVENTIONS DEYELOPED. SPECIAL MACHINERY 

442 East 166th Street New York, N. Y. 

I N V E N T O R S , MAN U FAC�TURER S - '  .rl , L E. T u s  . '  f I�' ' ' ' ' � " " ' I ':-J. 

GEO. A. BLAIR 
Gene�al Eastern Agent 

381 Broadway, N. Y. City 

SEALED PROPOSALS. 
SEAl.ED PROPORALS will be received at the office 

�f o����r?r'it� �S t�?«;:'n"J'sih'!:'�!�f,��� :?pe';{;'d"�� 
furnishinl< �11 the laoor, materials and work necessary for the construction in lots of 100. lIiO, 260, or 500 Auto. matic Card Punchlnl< M ...... hlnes and dellverlnf, the same 

��.r�:t�I�t,o:. W����:'°b��nslFh"eta�i:i �� t� 
served to accept or reject any or all bids In whole or part, to strike out any item or Items in the speciHca_ tions, and to waive any defeets. For further informa. 

tlg:&ts�P::i�O�\O�fO�:tig�I��::�ru!'�ag�r:�� f)irector of the ' Census, Department of Commerce and Labor, Wasbington, D. C. 

D I E  M O D I<-: LS SPECI A L  
W O R K  T O O L S  M A � H l N E R Y  
N A  T10N AL STAMPING A N D  ELECTRIC WORKS 

1 5 3 - 159 S JeffersoD StTet't. Chicago, I I I .  

N OV E LT I E S  8: PAT E NTED A R TIC L E S  MANUfA CTU R E G  B Y  CO�T;;ACT PU�CHING D , S  S?"C A �ACH I � E R '  E . K ON IGSLOW STAM P I NG  & l O O I  WDRK" . e l f  v c  I ' '' D  0 

BASKETS. ()alendar and Paper Cntter Free 
Crane Bros., Mfrs., WestHeld, M ass 

" � '"  The B al l  Trans m i s s i on rj " liIII1111�i'. Au tomobi1;;&MotorBoats -It:li,,!-
S E N D f C R  N E W  YOR t"\ G EA R  WORKS .. 

'" A I S c,.  q ' I' N , �  .... � '" P . '  f-. L  "'J �, 'y � 

Plea.e mention the SCIENTIFIC AMERICAN when writing to aJuern.era 
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COLD GALVAN I Z I N G. 
AME.R ICAN PROCE S S .  NO R OYA LT I ES. 

5AMPLE5 ANo i NFORMATION N APPLICATIO N .  
N I C K E L 
Electro - P l at i ng  

Appara:os a n o  Material 
"'. 

Hanson & V a n W i n k l e  
Co., 

N' e ,v a r Ji .  � • •  J .  
28 & 30 S .  Canal St.  

C b i cQe-o. 

A Clean Shave 
Your Automatic Strapper for Giilette blades was re

ceived in good order and am so pleased with it that I would 
not take ten times the 'price for it now. K. C. McKibbon, Knowlton, Quebec, Can. 

The motion is automatic. no practice 
reQuired, a child can use it. Sent 
postpaid on receipt of price. 
Be sure to state for what make 
of Blade. Money willingly reo 
funded � not entirely satisfactory. 
Write for descriptive circular. 
Agents wanted. 
In case with barbers' genuine Horse Hide Strop. $ 2 . 0 0  

GAYLOR AUTOMATIC STROI'PER CO. 
Stamford. Conn. 

The Oil for Every Car 
The cost of maintaining your automobile and the 

amoWlt of servIce it gives you depend to a. great ex
tent on the use of the proper oil. N o  matter what t�:ilea�l �a����C�f � � Itf�B� fr

w�l\r��:'
i �I�ee�i��� fUbriCatiOn at all times and under all conditlOns. 

VAC U U M  

MOBI LOIL  
is made in six dIfferent grades. One of these grade! 
is prepared especially for the per fect luurication of 
your car.  By the use of this one grade you will save 
time and trouble and avoid eXl)ensive experiment. 

Send/or booklet listing every automobile made and 
the grade 0/ J1JaBILOIL prepared lor it. There
alter you need only watch the label on the can; the 
car will take care o/itself. The book is /ree ; its/acts 
on the 8cie11Ce o/ltlbrication are invaluable. Givl.8 track records to date, and otherpote'ltmotorpointers. 

MOBILOILi in barrels and in cans with patent 

Kf�����ct
SJ�� bis sold by dealers everywhere. 

VACUUM OIL CO., 
Rochester, N_ Y. 

CONCRETE HOUSES 
Cost Les. Than Wood 

'!\'[ore halldso !t le than Brick. Dur
able as gmllile. A Peu yjohu $35.00 
concrete block machine, sanci, gm\'el 
lUld cement are all th!l.1. is needed. 
Simple, en;!), nnd Quick.  We 
furnish full I I Is trllctions. Save money 
for yourse l f  or make mouey by 
sel lin!!" blocks. 

W!' i t "  for eatnlng :lnd  suggestions 
THE PETTYJOHN CO., 615 N .  Sixth Street, Terre Haute, Ind. 

HALF DOLLAR TAP WRENCH 
worth twice its price i s  our No. 1�4, a s  shown i n  cut 
It is m a d e  of steel ,  neat l y  
fl n i s b ed. and w i l l  bold any 
tool t h at can be put i nto it- � 
ta ps. reamers . d rllls,  etc. . . 

Holds tools of any sbape. round, sq uare or oval .  3 i nc b cs long. Price iiOc. 
S"",I for 232 l)uQe cutaloQ No. IS-B. 

TJlE I. ... 8. 8 T A U R ET 'l'  CO.,  Athol, "!\I lls� .• U. 8. A. 

LvrKIN 
T APES AND RULES 

ARE THE BEST. 
Ifor sale everywh ere. Send tor 

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 .  
X e w  York s n d  London. 

Scientific All'lerican 

Hy-Rib is a steel lath with 
deep stiffening ribs - serves as rein
forcement for concrete Ooor and 
roof slabs, doing away with all 
centering. In walls and partitions 
no studs are necessary. 

Simply set the Hy-Rib sheets 
in place- apply the cement mor
tar - the wall and roof are com-
plete. Local builders or your own men can erect it. No chance for mistakes. 

Hy-Rib plastered with cement means fireproof concrete construction at lowest cost. Ideal for 
Sidings, Walls, Partitions, Floors, Roofs, and Ceilings. Eliminates fire risks-Does away with the 
expense of repairs and maintenance. Use Hy-Rib in place of inOammable wood sheathing and short
lived, leaky corrugated iron. 

Write for free Hy-Rib Catalogue. Hy-Rib is one of the products of 

Kahn System Reinforced Concrete 
Other Kahn System Products include Kahn Trussed Bars, Rib-Metal, Rib-Lath, Cup-Bars, 

and TRUS-CON Chemical Products for finishing and waterproofing concrete. 
The Kahn System of Reinforced Concrete has been used in over 2500 structures in all parts of the 

world, Factories, Warehouses, Stores, Office Buildings, Residences, B.idges, etc. 
One large Engineering Department has been organized to co-operate with you or your architect or 

contractor.  No matter what type of building you are interested in- large or smal l-it will pay you to 
write us. Send us outline of your proposed buildings. 

It Uubll rnable Bu.ildings are Best " 

TRUSSED CONCRETE STEEL COMPANY 
OFFI C ES I N  PR I N C I PAL CITIES 515 Trussed Concrete Bldg . •  DETRO IT. MICH,  

Something 
New 

I LL. 

A Reliable, Accurate and Hard Hitting Air Gun 
At a Moderate Price 

Not the cheaply constructed make-shift that lasts for a few days or weeks, 
but a well-made. handsomely.finished Gun that may be used indefinitely. 

No cast-iron, solder or soft metal used. Steel parts finished in dark blue. and walnut slock 
in oil and varnish. Rear adjustable sight. Loads from Breech and Shoots Either Darts, 

S lugs o r  Shot. May be entirely taken apart in a moment for cleaning or inspection. 50 accurate and 
reliable· that adults enjoy shooting with it. Write today for full particulars. If your dealer cannot supply you, will 

ship direct on receipt of $3.60, charges prepaid. Colored paper Targets, Darts and a Ramrod accompany each Gun. Address 
H. M, QUACKENBUSH (Maker of High Grade Air Guns for 35 Years) 

Dept. 22, HERKIMER, N.  Y. 

For launches up to 26 ft. ,  hOtIse-�oots or auxillsl'Y . 
f��tris�li ' �ha�t�O;u

e !�nintb�,�ep���tion;�m£�:; 
linds of h!l.rd work 9,IlU rough usage. Schebler Carbureter 
bahnced crankshaftj solid propeller. Cowplete, rendy to i I 
Any size up to 25 H. P. at equal ly  low prkes. Write for c:ltalo� . 
our "Sq uare Deal " plan. 'J'he Cai l le  l'crfedlou Motor Co., 

Engine�l::ing News 
The Leading Engineering Paper of the World. For Civil , Mechanical, Mining and Electrical Engineers 

1 00 to 1 25 pages, 9" x 1 3" , weekly. Send ten cents for s 3mple copy. 
I! you cannot locate desired engineering equipment write our .. Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. 2 1 4  Broadway, New York 

Railroad Securities and High Grade Industrial Bonds 
of proven value for conservative investment, dealt in by 

McCurdy, Henderson & Co., Bankers 
Members New York Stock Exchange 24 Nassau Street, New York 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 

J U L  Y 3 .  1909· 

UP TO DAT 
A N D  

SAFE ! 

SOLID-BREECH 
HAM M ERLESS 

The Remington is the oldest 
Arms Company in America, yet 
Remingtons represent the youngest, 
the most modern ideas of all. The 
Remington Autoloading Shotgun 
and RiSe load themselves by recoil. 
Like the Remington Pump Gun 
they are Solid Breech Hammerless 
-are in a class by themselves. 

SAFETY is the keynote of a 
Remington. The thick wall of solid 
steel protects your face. 

Get a modern, up-to-date Rem
ington-the gun that represents safety 
and 20th Century Progress. 

Booklet N tells of Buffalo Jones 
roping wild cats . 

THE REMINGTON ARMS CO. 

Ilion, N .  Y. 

Agency. 3 1 5  Broadway. New York City 

McIntyre Guarante e d  
Sure
Service 
Always-Ready 

motor b hal'e 

ehicles 
oever faU-never get tIred-eost no more than a good horse and huga far lee8 to keep-do more work in less time than three bonn. back agaln over anV kind of road" In all 80 1 50 8 ,  

' 4 5 0  

Automobile Trouble 
AND A CURE 

Dunn's Allright Spark Plug 
Standard and Melric Thread, $1.50 

GUARANTEED FOREVER 

DUNN MACHINERY CO. . Atlanta, Ga. 

E�l!!dOI����e.��;!�1:�t 
works. 100 to 2000 candle 
power. Costs less than 
kerosene. 

Absolutely snt'e Very b r i l liant 
Po,verful 
a o d  Steady. 

Every lamp warranted. 
Over 200 styles. 

Agents wanted. Cata.log 
tree. Write to-day. 

The Best LIght Co, 
S7 E. 6th St, 

Canton , O. 

WE WILL 1\'IAKE r:�r
gi�e

O��� 
esti mates on 

manufacture of any metal novelty. Automatic m a
chinery, tools, dies aod expert work our specialty. 
AUTOMATIC HOOK &: EYE CO. , Hoboke n ,  N .  J. 




