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PRESIDENT ROOSEVELT ON THE CONSERVATION OF 

OUR NATURAL RESOURCES. 

The publication on another page of this issue of some 
photographs which show very dramatically the extent 
to which our natural resources are being depleted in 
a certain section of the South, has a timely relation 
to the recent remarkable gathering of ,Governors at the 
WhiteHouse, and the able address made by President 
Roosevelt on this, '''the weightiest problem now before 
the nation." In his opening words the P'resident' drew 
attention to the fact that,when the founders of this 
nation :met at Independence Hall, the conditions of 
commerce had not fundamentally changed from what 
they were when the Phrenician traders first sailed the 
waters oi' the Mediterranean. In the interim, how:ever, 
our knowledge and use of our natural resources have 
increased a hundredfold, and the resulting growth of 
this nation has been due mainly to the rapid develop­
mentand,"alas that it should be said, to. the rapid 
destruction of our natural resources." 

One of the pronounced national traits of the Ameri­
can people is their appreciation of, and pride iri, the 
vast extent of their country and its supposedly "illimit­
able " resources. It has been our frequent boast that, 
within our borders, were to be found fertile lands 
capable of supporting all of the people who might feel 
drawn to make this country their home; and .yet it is 
a fact that to-day, outside of that which may be ren­
dered fertile by irrigation, there is but" iittle 'agricul­
tural land remaining unoccupied. "We began with an 
unapproached heritage of forest; more than half the 
thnber is gone. W€ began with coal fields more ex" 
tensive than those of any other nation, and with iron 
ores regarded. as inexhaustible; yet many experts now 
declare that the end of both iron' and coal .is in sight. 
The 'enormous stores of mineral oil and �as are largely 
gone. We began with so'lls of unexampled fertility; 
yet we have so impoverislled th'em' by injudicious use 
and by failing to check erosion, that their crop-produc­
ingpower js dhilinishing." 

,'1\1 (I . thoughtful mind, in its contempla�ion of the 
jJh,enomeifal growth of this country, will 'deny that it 
is',f9,rte .la'rgely to the oveti�vish use 'of our resources, 
and that the ,migrations bi' our pioneer people, in their 
dep'letion ,of the natural wealth ·M the'colin,try, have 
bEieh " not�nlike the flight �fa sWarm of 16custs, across 
a fruitful()and.' W�have 'eaten up 'our 'capital. with 
the lavish .ptodigality'of a youthful and 'thoughtless 
heir to some rich and suddenly·inherited 'estate. The 
time has, indeed, come to "jnquire seriously what will 
happen when out forests are gone; 'when the coal, the 
iro:o, .' tne oil, and th1:l gas ,are .exhausted'; When the 
soil "shall 'have been still �u'�ther impoverished and 
washed into the streams, .polluting th'e rivers, dehuding 
the :fi.elds, anXi'obstructing navigation." 

Happily, the nation asa whole is at last awakening 
to a realization of thE/vital imPortance' of thls. ques­
tion, and there 'are many signs that, If judicious legis· 
lation be' proposed, looking to the conservation of out 
natural resources for the benefit of the State as against 
the ,individual, of succeedingg!lnemtions

. 
as against 

the�!>e"nt individual holders,it 'wiU receive the sup' 
IJott ·,tI";power.flll mijorities both in 'the Slate and Fed­
ll'Fal"'l'e'gisi'aU\re bodies. Tht! P'resideiltniade reference 
to recent instances of legislation which show that 
the nation is coming to a realization of the true sig­
llificance of this question. The first of thel3e. was a 
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judicial deciSion rendered by the Supreme Court of 
Maine on March 10 of this year, in response to ques­
tions as to the right of the Legislature ·to restrict the 
cutting of trees on private lands, with it view to the 
prevention of droughts and floods, the preservation of 
the natural water supply, and the prevention of ero· 
sion, with its consequent silting up of rivers. The 
opinion of the Maine Supreme Bench upholds the prin' 
ciple that the property rights of the individual are 
subordinate to the rights of the community, and that 
the waste of wild timber land derived originally ·from 
the State, involving as it would the impoverishment 
of the State and its 'people, thereb�' defeating one 
great purpose of the government, may properly be 
prevented by State restriction. Furthermore, the 
Court of Errors and Appeals of New Jersey has 
adopted a similar view, which has been sustained by 
the Supreme Court of the United States. On April 6 
of the present year Mr. Justice Holmes said: "The 
State as quasi-sovereign and representative of the in­
terests of the public, has a standing in court to protect 
the atmosphere, the water, and the forests within its 
territory, irr:e.spective of the assent or dissent of the 
private' owners of the land most immediately con­
cerned." 

That the principles thus enunciated are not in any 
sense Utopian, but, on the contrary, are perfectly prac­
ticable, is shown by the good results which have fol· 
lowed government control in some foreign countries, 
instances of which are given in the article on, "Forest 
Destruction and 'the Erosion of Arable Land," already 
referred to as published on another page of this issue. 

• 1., • 
SAFETY OF THE BLACKWELL'S ISLAND BRIDGE, 

Tt was inevitable, when the chords (the, bottom 
compression members) of the Quebec Bridge failed, 
letting the whole structure collapse into the river, that 
the question of the security of similar compression 
members in other large bridges built on the same 
principles of design should be raised, and.a certain' 
amount of "anxiety aroused as to the safety of these 
structures. The .Quebec Bridge was an enormously 
heavy structure; but it is not generally known that 
there is one other great cantilever brIdge that is 
heavier than the fallen bridge, and that is the new 
Blackwell's Island Bridge across the East River in 
this city. The Forth Bridge weighs 101f2 tons per 
linear foot; the Quebec Bridge, 13 'tons per linear foot; 
and the Blackwell's Island Bridge, .13112 tons per linear 
foot. 

The chord members of the Quebec Bridge which 
failed consisted of four flat webs, or diaphragms, each 
made up of several plates riveted together, the webs 
being in vertical planes and held together by a hori­
zontal trussing of light angles, riveted along their top 
and bottom edges. As we have already shown in this 
journal, the chords failed because this latticing w�s 
not sufficiently strong to hold the four webs in their 
proper planes. The latticing was torn asunder, and 
the webs, bending laterally out of line, were buckled 
into the form of a huge letter S. The chord failed 
under a load of 18,000 pounds to each square inch of 
section'in the webs. The Royal Commission that in­
vestigated the disaster built a chord member that was 
one-third the size of the Quebec Bridge member; but 
was in other respects exactly ide.ntical. It was 'placed 
in a testingm;lchine, and ldaded until it failed in ex' 
actly the. Il-ame way as the QU'ebec chords, and failed 
mOI'eoverunder exactly the same load. of 18,000 pounds 
to the square inch. 

It is universally accepted by engineers that the 
chords collapsed beC<luse ofthe,insll.ffl.cl'ent means pro­
vided to hold the web members in trlleline. 

Now, to return to the. Blackwefl's 'Island Bridge. 
Before former .Bridge 'Commiss'iouerLindenthal. wimt 
out of office, plans had been completed for this bridge, 
which called' foy chord ,membets 60 �inchooin 'depth,' 
conSisting· of three leaves, or webs, held firmly hi 
position by 'a continuous top steel cover :plate, 'extend­
ing over the full width of the choril:and througholit 
its whole length. There w�s furtlier 'reinforcement 
consisting of latticed .. trussing ·.on the bottom face' 'of 
the chords'; and they were. 'still further insured' 
against laterald.eforma,tionby riveting them to the 
'steel plate fiooro\' the bridge. 'On thll ;next Commis' 
sioner taking office, it was decMed to add two more 
raHway tracks to the bridge, and, of ,course, the addi· 
tion. of this largeamollnt of extra 'weight necessitated 
a. recalculation 'of the stresses. In the new plans the 
live1oad, it is alleged, was raisedl'rom 12,6ilil pounds' 
.per, nrlear foot to 16,000 pounds, and the dead load, 
it is 'further alleged, was taised.from a total of 
84,000,()OO pouild!3 t0103,OOO,00il pounds. To.'provide 
lor tlIis additional weight, a corresponding' increase 
was made in the secti'on of the various tensional and 
compresslon members throughout the bridge. 

Unfortunately, as it seems to us,;l radical change 
Was made in the design 'of thebottom.ch6rdil. The. 
eic'eileu't a�riihgeinEmtotaconthiuous cover- plate (we 
have always u��!ild·the USe 'of�9.ver' pll}tes' in plaoe, 
of the unreliable latt'icing in large members of this 
kind) was rejected in favor of. 'a four·leaved hottom. 
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chord,broadly similar to that in the Quebec Bridge. 
Unfortunately, it was decided to construct this bottom 
chord in two sections; latticing together each pair of 
leaves independently, aI;ld then tying the two halves of 
the chord together by means of fiat tieplates, spaced 
at intervals, between the two inside leaves. Also the 
steel .floor was not riveted to the chords, aITd the latter 
was deprived of the great stiffness thus afforded. Now. 
while this separation of the chord into two' halves 
made the work of manufacture and handling simpler 
for th.e bridge company, it seems to us that it was the 
worst possible change that could have been made for 
the safety of the bridge. The construction is not even 
as good as that .adopted in the Quebec Bridge; for in 
those chords the lattice trussing did extend the full 
width of the cllord, and secured aHthe additional 
strength due to this width; whereas in the Blackwell's 
Island Bridge each system of latticing extends across 
only about one·third the width of the whole chord, 
or say about 2 feet; and any graduate of a technical 
night school will understand that t!J.e stiffness of two 
truSSes each two feet in depth, added together, does not 
approach that of a single, unbroken system of trussing 
having a width of over five feet. It is true the length 
between chord pins is less in the Blackwell's Island 
Bridge, but this is offset by the fact tll.at the webs in 
the Blackwell's Island Bridge are composed of thinner 
plates and connected by fewer stitch rivets. 

This faulty construction is only one of many evi­
dences of a grave defect in our system of bridge con­
'struction as such, namely, that convenience of shop 
construction and considerations of cheap cost are per­
mitted to exert too controlling an influence upon the 
whole design of the bridge itself. 

The Quebec Bridge chords failed under 18,000 pounds 
to the square inch. They measure in exterior diam­
eter 5 feet by 5' feet 6 inches, and the latticing ex­
tended the full width of, the chord. The Blackwell's 
Island chords me.asure only 4 feet by 5 feet 10 inches 
in extreme diameter; the latticing extends unbroken 
over a width of not more than' two feet, and' yet tlJee 
stress per square inch is to be 2,000 pounds greater 
than that under which the Quebec Bridge failed, or 
20,000 pounds total. 

Now the SCIENTIFIC AMERICAN has no desire to play 
the part of alarmist in this matter; yet we do. with­
out hesitation state that the above conditions are so 
serious as .tocaU for a most thorough investigation of 
the actual 'streSses now existing, and that will exist. 
when thebr'idge is under its maximum possible load. 
In view of what has transpired in the Quebec Bridge 
investigation, we beUeve that it is the duty of the 
authorities to reinforce the bottoI)1 chord, and probably 
some of the other main compression members, before 
the bridge is open to the public. This reinforcement 
should take the form either of a continuous cover plate, 
'or, if that be impossible, of some system of longi­
tudinal internal diaphragms built In between the chord 
leaves. It will, of course, be impossible to cover-plate 
the whole width of the chord, since this would involve 
the temporary removal of the present lattiCing, a step 
which, under the existing heavy dead load, would 
mean the collapse of the chord. It' may be possible. 
however, to replace the present tie-plates between the 
two inner leaves by a continuous cover-plate, thus 
insuring that the two independent systems of lattiCing 
shall act as. one. In addtion to this, it would be pos­

,sible to rivet heavy stiffening members along the out­
side leaves at their middle depth. 

But after alL said and done, the first fact to be 
ascertained is just what is the compressive value of 
this Jonh of divided chord. This could be accom­
plished 'by actual tests with models,. as was done by the 
Royal Commission in their investigation of the Quebec 
Bridge disaster. In fact, without such a: test; it is 
impossible to tell whether this chord would fail with 
16,000, '20;boo, or even 30,000 pounds to the square inch. 
There is absolutely no record of tests which throw any 
clear light upon its bearing value. 

. .. I .  
A CITY OF TOWERS, 

The economical advantages 'which resuitfrom the 
c�nstruction of office tower buildings, sllch as the 
Singer and the Metropolitan, which 'are now under 
construction in this city, make it certain that unle!\S 
restrictive legislation be enacted, buildings of this 
character.·will continue to be put Up' just as fast as" 
the owners cllll find the necessary capital. and see a 
sure prospect of adequate financial returns. The chief 
objection to such buildings lies, of course, in the fact 
that they shut out light and air from adjoining prop· 
erty; and the conviction is stEiadily growing that the 
question should be made one of careful "legislative con· 
trol.. The best discussion of this really very vital sub­
Ject is that by Mr. Ernest Flagg in the American Archi· 
teet, where he sums up his proposatfor control and re­
striction under four propositions. First:· He Would' 
limit three·quarters of the area of. every plot to a 
bllildingb.e"ighfrio't-lo'exceea once arid :i:half the­
width of the street on which it faces, with a maximum 
height of one hundred feet. Secondly: He would have 
no limit 'Of height for the remaining quar1:etr at· the plot,. 
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provided that no building or part of a buillJ.ing should 
be carried above the limit mentiol)ed within a dis­
tance of the street fa!)ade equal to the distance of the 
curb from the' building line. Thirdly: He would allow 
of the purchase and sale between adjoining owners ' of 
the right to build high within the limit stated. And 
lastly: He would require that all sides' of any structure 
c,arried above the limit of height should be treated 
architecturally, and that no wood whatever should be 
used'iil the construction of the entire building, or its 
equipment. 

... e .• 

PBOGBESSOF TlIE WRIGHT AEBOPUlIE EXPERIKENTS. 
Soon after the first reports were received from Man­

teo, on Roanoke Island, regarding the :flIghts being 
made by the Wright brothers in testing their aero­
plane, .a' considerable number of newspaper correspon­
dents visited the Scene of the trials, which is among 
the high and pointed ,sand dunes of the North Caro­
lina coast on a long strip of land that extends from 
Cape Henry, near Norfolk, Va., sOJlthward some 80 
miles., 

,The brothers refused to make any fiights, however, 
when the reporters were near at hand, and so the gen­
tlemen of the press were obliged to keep in hiding 
nearly a mile away from the scene of operations, and 
to merely watch the machine from afar through spy­
glasses when it was fiying. Although no close view 
Could be had of it, the spectators saw the, aeroplime 
numerous times in flight, and were able to form a good 
illea of its general appearance arid construction. T�e 
machine used in the experiments is said to be the old 
one which was taken apart in 191)5, while the motor is 
claimed to be practically a more pqwerful French"made 
duplicate of the one with which the flights were 'made 
in that year. 

Although it is 'presumably supplied with a ' suitable 
radiator for cooling the water, yet it seems to have 
given trouble from overheating. Doubtless this defect 
will be readily remedied, however. 

On Monday, the 11th Instant, the machine is, said 
to have made two flights of about 27/16 and 2 1/16 
miles respectively. The :first of these 1I1ghts was made 
at about 9: 15 A.' M. The machine started from the 
foot of Kill Devil Hill, and flew In a northerly direc­
tion aimost parallel with the beach for 1% miles, after 
which it turned to the westward for 5/16 of a mile, 
and then returned to the starting point in a southeast 
direction, covering a distance of about :%. of a ,  mile 
more. The distances were computed from the tele­
graph poles ranged along the beach. The time of 
this 1I1ght is given as 3 minutes and 7 seconds, which 
corresponds to an average speed of 46.91 miies an hour. 
Another flight over practically the same course was 
made, the distance covered in this instance being only 
2 1/16 miles, and the time being 3 minutes and 50 
seconds. Instead of making the second, turn, as in the 
flrst 1I1ght, the machine kept straight on until it was 
close to the water, when a landing was made. The 
aeroplane was started from a rail as heretofore. It 
was placed upon a small carrlage� which • supported It 
until suffi.cient speed was attained for it to rise in the 
air. It therefore still has the disaclvantage of having 
to be carried back to this rail in order to start. It was 
transported back by a -pair of wh�ls, which were 
placed beneath it, after which the engine' was started, 
and the propellers were made to 'pUSh it along on the 
wheels over the sand. 

After these successful demonstrations on Monday, 
the inventors busied themselves working. at their ma­
chine on Tuesday, and the following day they were out 
again early In the morning. This time both of the 
brothers could be seen seated in their aeroplane, and 
they could not have been any more elated 'at their 
successful :flight than were the onlookers who viewed 
them from a distance, and who r6JI.IlZed that these two 
young Americans were, In reality, the :first men to 
ever fly together for any distance in a heavier-than­
air machine. 'The flrst flight was made about 8:30 
A. M. The 'machine is said to have cover,ed about '%. 
of a mile In 1* minutes, and to hav� come to earth in 
an attempt to clear a tree tlui.t stood In the midst of 
the sandy waste. So sudden and violent was the de­
scent, that mueh sand was sent flying as the machine 
landed. The second flight made on this day was con­
siderably better. The start of this flight ,occurred just 
before noon. During this flight the machine is sai� to 
have dropped from an elevation of about 30 feet to a 
dis�nce of some 10 feet above the ground, and tlien 
to have followed up the side of Nag Head Hill (which 
is about 40 feet high), over the top of this hill, and 
down on the other side, thus showing its ability to rise 
ana fall with ease and follow the contour of the land 
over which it is flying. The distance covered in' this 
flight is said to have been about three miles, and three 
excellent turns were made. According to the reports, 
there was a stiff breeze of from 15 to 20 miles an hour 
blowing at the time these flights were made. Two 
other flights up the coast and back, each of which is 
estlinated to have been 4 miles or more in length, 
were DIade. The macbtn8 traveled so far, that It 
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was almost out of range of the spyglasses of the watch­
ers. The strong wind which was blowing apparently 
had no effect upon the machine. 

On Thursday three excellent flights were made 
without mishap. In one of these, Mr. Orville Wright 
operated the aeroplane, and took as passenger his 
assistant, Mr. Furness. A perfect circle was made 
around one of the sand hills, a distance of nearly 
2 miles' being covered in 2 minutes and 38 seconds. 
The machine was brought down within a few yards 
of the starting point, and was' managed with great 
skill. The flnalflight was made with Mr. Wilbur 
Wright alone in the machine. Starting from a point 
near the shed, the aeroplane traveled some 3 miles 
up the coast and back again, 'Completing a' circuit of 
nearly 6 miles. It had almost reached the starting 
point when, instead of rising and passin

'
g over a sand 

dune which was in the way, it plunged down from a 
height of some 30 feet and was demolished. The oper­
ator escaped with a few scratches. From all that 
could be learned, the accident resulted from a change 
in the operation of the steering device, which caused 
the aviator to make a wrong move at a critical time. 
The Wright brothers expressed themselves as satis­
fied with the operation of the machine, however, and 
they have shipped what remains of it back to their 
home in Dayton, 0., where they expect to incorpopate 
the knowledge they have gained in the machine which 
they have contracted to deliver to the government in 
the next three months, or by August 28. 

In view of these semi-public demonstrations, there 
can be no further doubt of the claims made by the 
brothers as to their ability to fly; and'in all prob­
abillty they will succeed in ful:fllling the strenu()Us 
conditions which the War Department has prescribed. 
In view of the requirement that the machine should 
carry two men, which has already been ful:fllied by the 
Wrights, it is interesting to note that' on the 9th 
Instant Henry Farman is reported to have flown some 
700 feet with his father as a passenger, and with 8 gal­
lons of water for cooling the motor and 2.6 gallons of 
alcohol for fuel. 

.. , ... 

POSTAL UtI-WAY IN BERLIB'. 
A dispatch from Berlin to the London Times states, 

that the German post �mce department has Rut for­
ward a scheme to connect the �eneral post offi.ce in that 
city with the variouil branch ollices by the construction 
of an underground railway, by means of which the 
more rapid distribution of the mall bags to and from 
the main trains will be effected at a speed of about 
25 miles an hour. The railway will be worked ,with­
out a guard or driver; and the tunn'el, which will be 
placed close beneath the road surface, is _ to be onl

'
y 

2
'
9 inches in height by 7t inch�s in width. Each truck 

or car is intended for the conveyance of a large-sized 
mail bag. The train will be composed of a dwarf, 
electric locomotive arid not more than four trucks. 
The locomotiv� will liave a Pair of axles, each fur­
nished with a motor. The line will be double-tracked 
throughout and will have a, 16.13-inch gage. Over 
each track will be conductor rails. A trench will be 
provided between the two lines of rails, so that a man 
will be able to pass through the tunnel. The railway 
is to be operated by electricity. The construction of 
these tunnels for distribution of mails, the dispatch 
says, is regarded ,as a matter of certainty, as the nego­
tiations between the postal authorities and city of 
Berlin have aiready been concluded. 

• tea . 

EXPElUKElfTS WITl[ A POSTAL AUTO.OBILE IN 
FRANCE. 

The French post offi.ce department has lately con­
ducted some experiments with a ,postal automobile, 
which gave, excellent results. 

The test was made at Lorris in the department oJ 
Loiret, with a closed touring car furnished by the 
De Dian-Bouton Company, and it extended over a 
period of two weeks from the 15th to the 30th of 
January last. 

The post offi.ce at Lorris has eleven postmen� who 
are obligEid to deliver mail in the city and in the 
surrounding suburbs of' Moutereau, Cour-Marigny, 
Chailly, Coudray, Chataenay, Noyers, Vielles-Maisons, 
and Grignon. Despite the fact that the postmen are 
supplied with bicycles, it is nevertheless diffi.cult to 
give good service on account of the large amount -of 
mail. As a consequence, most of the suburbs have 
only one delivery a day. 

The experiment was carried out in the following 
manner: Five of the postmen were located perma­
nently in the suburbs of Moutereau, Cour-Marigny, 
Chailly, Coudray, and Chataenay. Each morning the 
automobile started at seven o'clpck and made the 
rounds of these- suburbs, deliveriBg to the various post­
men their mail pouches. Upon receipt of the pouches, 
the pbstmen immediately began delivering the mail. 
The automobile also collected from the postmen the 
pouches :filled with outgoing mail, and was able to 
deliver theee at Lorrie at 8:16 A. K., lILtlme fOIl ua.. 

mail leaving at that hour for Montargis, a place sOme 
thirteen miles distant, to which the mail is conveyed 
br a horse-drawn omnibus. 

The experiment proved that by using an automobile 
in this manner, the services of several postmen could 
be dispensed -with, and that two deliveries' and collec­
tions per da.y could be readily made, the first delivery 
being a ha.lf ,hour, earlier than before. This method 
of delivering mail makes it necessai'y for the postman 
to be on hand when the automobile arrives, and thus 
puts a check upon him. During the :!if teen days of 
the test, although the train was always ll\te in arriv­
ing at Lorris" the automObile finished every trip on 
time. 

• t ••• ' 

PROTECTIOll FOR PATENTS AND TUDE .ARKS OF 

GOODS TO BE EXHmITED. 
Ambassador Thomas J. O'Brien, of Tokyo, transmits 

an extract from a Yokohama, newspaper containing a 
reply from yiscount Kaneho, director of the exhibition 
executive, to a communication from the Yokohama 
Foreign Board of Trade relative to the protection of 
inventions, trade-marks, etc., of articles to be exhib­
ited at thew-orId's fair in Japan in 1912. The director 
writes: 

"AccordillK tG the provisions of the present patent 
law, mode:ls of utility law, designs law, and trade-. 
marks law, when notice is given to the patent office 
before installing such articles in the exhibition, if 
application for patent or registration has been made 
within six "months from the day of receipt of said 

'articles at the exhibitiGn, such application, shall have 
the same vttlidity as if it had been flIed on the same 
day as the original notice. From this it will be seen 
that there -will :be no danger for any 'invention in­
stalled in t�e exhibition to be regarded as 'publicly 
known,' which on that account will properly secure­
the rights of the inventor, while with regard to de­
signs, models of utillty, and' trade-marks, after one 
has given notice concerning them to the patent offi.ce, , 
as aforesaid, he shall enjoy a' prior right to them. So 
that by enforcement of these laws we feel a proper 
protection for foreign exhibits is already assured. But 
in order to render the right-s of foreign - exhibitors 
more secure, and also to make it easier for them to 
send articles for exhibition, the Imperial Government 
has already decided to introduce in the present session 
of the Diet a bill for that purpose, etc." 

':ill ••• ., 

TlIE CURRENT SlJPPLEllENT. 
'The Boscoreale relics are discussed in the opening 

article of the, current SUPPLEMENT, No. 1690., Nilsson's 
and Burbank's methods in plant breeding are discussed 
by Prof. Herbert Maule Richards. The' well-known 
French authority on bees, Gaston Bonnier, writes most 
exhaustively and instructively on organized anarchy 
among bees. A reQently-issued British naval report 
contains a memora�dum on the subject of caisson dis­
ease, an abstract of which memorandum is published. 
K. H. Floering writes on a rotary field model, the 
advantage Of, which is to present graphically the well­
known wave diagrams employed to illustrate the 
tb,eories of electromotive forces and currents. The 

'Hon. C. A. Parsons and Alan A. Campbell Swinton 
conttibute a paper on the conversion ·of the diamond 
into coke in vacuum by cathode rays. R. G. Skerrett 
shows how far the Italians have progressed in the 
matter of submarine navigation. From his account 
it would seem that their submarines are far in ad­
vance of other foreign submarines. The weathering of 
coal is discussed by S. W. Parr and N. D. ,Hamilton. 
The subject of malleable iron castings is treated by 
C. H. Gale. How the metropolitan tunnel in Paris was 
constructed with the aid of the Pifre erector is well 
described. Dr. Koller shows how gold' and silver resi­
dues may be recovered. 

.t.,. 

SENDIliGWIBELESS KESSAGES TO A BAIoLOON. 
On May 13 several officers of the Signal Corps, with 

Lieut. Frank ... Lahin as pilot, made an ascent in one 
of the army balloons from Washington at 1 P.M. and. 
landed at Patuxent, a small place near Baltimore, at 
4 :  10. During 'the course of the flight, messages were 
received on board the balloon from the government's 
wireless station at Annapolis. A special antenna was 
suspended from the basket, and 'the latter was also 
enveloped in a wire netting. So successful was the 
experiment, that Major Russell believes that balloons 
will soon be equipped with wireless apparatus, which 
will enable them not only to receive messages, but 
also to send them: With this improvement, the use of 
the balloons will be' greatly increased in time of war. 

.. .. - .  
The number of bicycles imported into Switzerland 

In 1906 was 20,22.9, a decrease of 721 on the imports 
of 1905; of these Germany supplied 17,000; France, 
2,284. The number of British-made machines imported 
was only 391, an increase of 91 as compared with 1905. 
The trade in American bicycles decreased from 120 In 
1106 to 63 In 1908. 



THE USE OF Tlm AIR BRUSH IN THE DECORATION 
OF WALL PAPER AND FABRICS. 

BY JACQUES BOYER. 

The air brush was invented in the United States a 

number of years ago and was first employed in color­
ing photographic enlargements. The original appa­
ratus was quite complicated, difficulb to manage, and 
of little durability. Hence the air brush or spray 
method could not' be generally employed in factories 
for the production of black or colored designs and 
decorations until after the invention of simpler and 
more solidlJl constructed apparatus. 

There are now in use in French factories several 
types of air b:rush with which liquid Jjigments of all 
sorts, from alcoholic solutions of aniIinedyes to the 
thickest oil paints, can be satisfactorily applied. Deco­
rators and photograph retouchers use a very small 
apparatus which works easily and perfectly in eitQer 
the vertical or the horizontal position. The accessories 
include a compressing air pump, which is operated by 
the foot, a compressed air reservoir, and a pressure 
gage. The reservoir having been charged to the requi­
site pressure, the air brush is grasped with the right 
hand like a pencil" with the forefinger resting on the 
button which controls the air and efflux valves, and the 
hopper is filled with liquid color. 

To produce the spray, a current of compressed air 
is admitted by pressing the button. The size of the jet 
is regulated by drawing back the b,utton more or less 
and thus opening to a corresponding extent the orifice 
of efflux. The width and intensity of the colored 
band produced in this manner are determined by the 
distance between the' air brush and the work. Fine 
lines are traced by putting the instrument very close 
to the fabric or paper and drawing back the button 
very slightly, while broad tints and shadings are made 
with the air brush at a considerable distance from the 
work. 

Veyron's improved air brush (Fig. 1) is shaped and 
handled like a pistol, the valves being operated by a 

trigger beneath the barrel. It can be used in any 
position. 

In factories, the air pump worked with a treadle is 
often replaced by a tube communicating with a cen­
tral reservoir of compressed air, and the designs are 
made with the aid of masks or stencils cut out of 
sheet metal. One of the photographs shows women 
engaged in decorating fabrics for cravats, scarfs, 
shawls, cushion covers, and other small articles. Each 
woman, standing before a vertical board on which the 
fabric is stretched, applies the stencils with her left 
hand and operates the air brush with hel" right. When 
the area of the board is finished, she turns the wooden 
cylinders at the ends of the board on which the plain 
and the decorated ends of the goods are rolled, bring­
ing a fresh portion in front of the board. The entire 
work is planned in advance and, the fabric bears 
marks which guide both the decorator and' the cutters, 
to whom it goes after the designs have been fixed. 

The operation of fixing is performed in an auto­
clave (Fig. 3). This is a large vessel heated by 
steam both inside and outside, but in such a man, 
ner that steam cannot co;ndense on the goods and 
cause spotting. The goods having been placed in 
the vessel and the door closed, dry steam . is intro, 
duced and the color is attached firmly to. the. fibers 
by the combhied influence of heat and ch,emical 
action. The fixing is the most delicate and impor· 
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jected to a process of dressing or finishing. Post cards, 
boxes, calendars, pamphlet covers, and other objects 
of paper and cardboard are decorated in nearly the 
same manner, but without fixing (Fig. 4.) Porcelain, 
wood, leather, and other materials are also decorated 
with the air brush, which produces delicately gradu-

Fig. 1.-Veyron's Improved AirBrush. 

ated tints without any blurring. Compound tints are 
easily and successfully obtained by superposing simple 
colors. 

...... 

The ChrOlIlograph,-A Solution of the ProblelIl of 

Color Photography, 

The Allgemeine Ingenieur·Zeitung has from the pen 
of F. Urban an article on this subject, which, while 
too long to reproduce in extenso, is worth a resume. 

Of the various attempts to produce photographs in 
eolors, the original three-color process is inconvenient, 
while the modern ruled "filter plates" and "autochrome 
plates" require for their preparation a most unusual 
degree of care to get properly the thousands of small 
color filters of which they consist. Those 
who have made three-color filters know how 
much exactness is requisite even to make 
the three plates; these difficulties are re­
peated, however, every time. Urban under­
took, therefore, to make a photographic ap 
paratus which would make colored pictures 
with ordinary pan-chromatic plates, and 
without the use of artificial coloring ma­
terials, color filters, dyed particles,' or' col 
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ber of small spectra, permits everywhere the passage 
of only those colors which correspond to the colored 
object of the photograph; so that the observer sees a 
picture of the object in its thoroughly natural hues. 

The spectra are produced by a "grating" as for a 

half-tone engraving, and a medium which disperses 
the COlors'; this latter may be a simple prism. The net 
is a photograph of a very fine and exact ruled grating. 
Before it reaches the sensitive plate, the optical image 
of ' the . object to be photographed is refracted by the 
grating into lines which are further dispersed by the 
special color-dispersing medium into spectra; so that 
the plate receives a picture composed of an infinite 
number of tiny spectra. If the apparatus is directed 
against a white field, these spectra will be perfect; if; 
however, the object photographed is colored, the pic­
ture on the plate will contain only the colors· of that 
object. Those portions of the small spectra which 
were of other colors will be dark. The microscope 
shows that portions of the picture corresponding to the 
white parts of the object photographed, are really 
composed of thousands of small spectra; but the naked 
eye sees only a white field. 

If the picture is developed, all parts on which the 
light acted will be opaque, the others transparent, as 
with an ordinary negative. The positive from the 
negative will be reversed .in the matter of light and 
shade. PlaCing this positive in the apparatus in ex­
actly the saine place as the original negative, and di­
recting the apparatus against a white surface, one 
sees instead of white fields composed of an infinite 
number of microscopic spectra, a picture which is in­
fluenced by the' intermediate positive with its dark 
places. The small'. spectra will be covered on those 
places, which are dark, in the positive; and in each 
of the small spectra those colors will be allowed to 
pass' through in the saine degree as shown by the ob­
ject photographed. Where there were green lines on 
the p'riginal plate, the spectral green will be allowed 
to pass through; so. that the unaided eye will see a 

picture of the object photographed, in natural colors. 
Up to some years ago there were known only plates 

which were almost insensitive to green, yellow and 
red; and with such plates one could hardly photo­
graph objects which contained these colors. Deep 
I'ed showed black. In 1873 Vogel discovered that these 
plates could be made more sensitive for green, yel­
low, and red, by dipping them in very dilute solutions 
of certain aniline-dyes. Eder made a study of the laws 

Fig, 2.- Decorating Fabrics with Air Brush. 

Fig. 4.-Decoration of Cards with. the Air Brush. 

THE USE OF THE AIR BRUSH IN THE DECORATION 
OF WALL PAPER AND FABRICS. 

of action of these dyes, and nowadays only slIch 
plates are used for colored objects. They are 
called isochromatic, orthochroinatic, and pan-. 
chromatic. For use iu. the chromograph, such 
plates are used, in connection with a yel:, 
low screen, which corrects their unequal 
sensibility, by weakening those colors (prin­
cipally blue) for which they are too sensitive. 

Urban, however, does not first make a nega­
tive, as in black-and-white photography, but 

ored lines, only by "spectral" means; the 
pictures showing in the apparatus itself 
their-'natural colors. 

makes a positive by arresting developinent. 
washing the plate, and bringing it to the light. In 
this way the picture is in a certain sense copied on 

tself. The silver precipitate of the first development 
is dissolved, and it is again developed and fixed. The 
result is a strong enough positive. 

Pig. B.-Putting Decorated Fabrics In the Autoclave to Fix the 
Colon. 

The principle of the solar spectrum is 
understood by all. Therein appear the 
seven primary colors, which may not be 
resolved into others, and which naturally 
must give a more exact reproduction of 
an object than the three secondary colors, 
that are, really only a mixture of the ,pri: 
maries. 

Naturally, a paper picture can be lllade in the same 
way, as for instance, by pinatypy (a process some­
thing like ,hektography) or by means of the three­
color process. By inserting color filters one after the 
other" there may be made from the plates the separate 
pictures for the three-color or multicolor process; but 
outside of tl).e apparatus there may be used gratings 
with black lines, copies of the, filter, with which the 
different colors may be covered. There are also spe­
cial papers for giving from colored transparent views 
copies. true to· them in color-for instance, the Uto 
paper, known in the trade. On such paper one can 
copy the pictures outside of the apparatus, replacing 
the spectra by a copy thereof on a film (for instance, 
made by pinatypy) between the plate and the paper 
for color copies. 

tant operation of the enti"re process and itreqUlres a 

profound kilowledge of chemical and physical laws and 
'properties, as the duration of the operation and the 
temperature and pressure of the steam must be'varied 
according to the fabrics and pigments' employed. 

After the colors have been' fixed, the goods are 
washed with soap and water, to remove the gum and 
other substances that had been mixed with the pIg­
Jllents, and are dried in the air. Finally, tlley are sub-

With the "chromograph" there is pro- ' 
{luced a· field composed of many spectra so infinitely 
small that its individual colors are ·not visible; it ap­
pears" in fact,. as a simple white ground. If in partfl 
of this surface certain colors in each of the tiny spectra 
are covered, these, parts will appear tinged with that 
color, or mixture of colors, which was not covered. 
Tltis covering is effected in the chromograph by the 
black portions of a photographic plate of such character 
that the surface, which is composed of an infinite num-



MAY 23, 1908. 

MAXIMUM ECONOMICAL STORAGE CAPACITY OF fllE 
CROTON WATERSHED. 

The Croton watershed, from which New York city 
derives its water supply, is located to the east of the 
Hudson River, and about 35 miles north from the city. 
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of these reservoirs are shown in the accompanying 
map of the watershed. The more important are the 
Amawalk, impounding nearly 7 billion gallons ; the 
;West Branch or Carmel Reservoir, with a capacity 
of 10 billion gallons ; the Titicus, of 7 billion gal-

Ions, and the New Croton Reservoir, which impounds 
slightly under 30 billion gallons. The total available 
capacity of these reservoirs and ponds when the Croton 
Falls Reservoir is completed, will be 104,530,000,000 
gallons. It is estimated by the engineers that the · 

Middle Branch Reservoir. Capacity, 4:,000,000,000 Gallons. Carmel Spillway.' Capacity, 1 0,0 'i0,000,000 Gallons. 

One and one-half inches flowing over spillway. 
Titicus Reservoir. Capacity, 1,167,000,000 Gallons. 

The area included, as shown in the accompanying map, 
is described as of a rolling character, largely agricul­
tural and grazing. The greatest elevation rises to 
about 1,300 feet above sea level ; and more than 90 per 
cent of the area lies between 1,000 and 200 feet above 
sea level, the latter being the elevation of the spill­
way of the new Croton Dam. Within the watershed 
there is no very large area of forests, and no large 
towns. Above the Croton Dam, which is located on 
the Croton River at about 21f2 miles from the pOint 
where the latter discharges into the HudsOR River, 
the total area of the watershed is 360.4 square miles. 

Because of the height and cost of the dam and the 
difficulties of construction, it was out of the question 
to secure sufficient storage capacity by the construc­
tion of a single great dam and reservoir, and conse­
quently, niRe separate reservoirs have been built from 
time to time and six natural ponds have been improv­
ed for purposes of storage. Recently, a large reser­
voir known as the Cross River, holding 10,308,000,000 
gallons, has been completed, and another, to be  know. 
as the Croton Falls reservoir, is being constructed, 
whose capacity will be over .14 billion gallons. All 

system as thus built up can just furnish 336 million 
gallons of water daily through a series of dry years 
no worse than has occurred during the past forty years, 
during which records have been kept. 

Two or three years ago Alfred D. FliRn, M.Am.Soc. 
C.E., made a diagram for the Aqueduct Commission, 
showing the actual annual fiow of the Croton River, 
from which it appeared that the 36 years from 1869 to 
1904 were divided into two 18-year periods, the first 
of which was strikingly drier than the second, as 
shown by the fact that the annual average fiow of the 
Croton River for the first eighteen years was 127 bil­
lion gallons, and for the second 165 billion gallons. 
Moreover, a similar wide variation is liable to appear 
in the course of a single year, as is shown by the 
records of 1907. During the first eight months the 
rainfall was only 2K1 inches, or 5 inches . below the 
average. About the middle of September a heavy 
rainfall occurred which rapidly filled the reservoir, 
and was so heavy that by the end of the year the to-

Two Inches of wat __ flowing over spillway. 

Sodoro Reservoir. Capacity, 5,243,000,000 Gallons. 

I'lle CrotoD. D&lI1t CapaoU, About 80,000,000,000 GlIllous ; the Reservoir Full and Water Flowing Over the SpJllwar. 
_Axma BOO.O_IOAL SToue. oAPAOITY OP 0:80'1'01f WATIBBDD. 
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tal precipitation had risen to 59.6 inches, a figure 
which .has been exceeded but twice during the past 
forty years. 

In November of last year not only were all the upper 
reservoirs filled, but the water rose to the crest of the 
great 1,000-foot spillway of the Croton Dam, and be­
gan to flow over. The overflow increased in capacity 
until it reached a depth for the whole length of the 
spillway of one foot. It has continued up to the 
present time with practically . no intermission. At 
the time the accompanying photographs were taken 
there was about 1 inch of water passing over ; but dur­
ing the heavy rainfall of two weeks flgo this was again 
increased to a depth of about 6 inches. 

Now, in view of the fact that during these past win­
ter months over 70 billion gallons of water have wasted 
over the Croton spillway, it was inevitable that the 
question would be raised in the lay mind 'and in the 
daily press as to whether it would not be possible to 
store this excess of water by the construction of ad­
ditional reservoirs throughout the watershed, and so 
obviate the necessity of going into the Catskills and 
building another system of storage and supply at a 
cost of $161,000,000. 

The subject has been carefully investigated by Mr. 
Flinn, who found that to prevent any water wasting 
over the spillway of the new Croton Dam during a 
period of forty years, similar to those from 1868 to 
1907, it would be necessary to build 
storage reservoirs sufficient to hold 
409 billion gallons. The average 
daily supply that could be sent down 
through the aqueducts to the city 
under such conditions would be 383 
million gallons. But this is only 47 
million gallons daily more than will 
be available when the Croton Falls 
reservoir has been completed, and to 
build the necessary reservoirs to se-

Scientific American. 
Celllt : An Incombustible Celluloid. 

At the last meeting of the Dusseldorf Scientific So­
ciety, Dr. A. Eichengriin described and exhibited an 
incombustible substance of the nature of celluloid 
which he has produced and named cellit, and gave a 
review of earlier attempts to diminish the inflamma­
bility of celluloid. About ten years ago the problem 
appeared · to have been solved by the discovery of the 
acetyl-celluloses, but these substances, which were made 
from l:.ydro-cellulose, were too soft for practical use. 
Several years ago Dr. Eichengriin succeeded in pro­
ducing directly from cotton wool an acetyl-cellulose 
of much flrmer consistency, but the new product ( tri­
acetyl-cellulose ) has found no technical application be­
cause it does not, like guncotton ( nitrocellulose) form 
a plastic mixture or "solid solution" with · camphor, 
but is soluble only in chloroform, which is very in­
jurious to the health of the workers. Recently, how­
ever, the experimenter obtained .a new acetyl-cellulose 
which forms with camphor a plastic and easily worked 
mass and also dissolves in acetic ether and other 
harmless solvents. It is even possible to replace the 
camphor by various substitutes and in this way differ­
ent varieties of cellit can be produced, hard like cellu­
lOid, soft like leather, and even extensible like India 
rubber. All of these varieties are perfectly transparent, 
unaffected by water, free from brittleness and, above 
all, incombustible. Some sorts cannot be ignited at all 
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and to bookbinding, in which the immunity of cellited 
paper from injury by dampness or handling is pecu· 
liarly valuable. Cellit may also be employed to ad­
vantage in the manufacture of objects which are now 
made of gelatine films, which are easily broken and in­
jured by water, or of gutta percha, and the small orna­
mental objects for which celluloid is employed. The 
high price of cellit may prevent its substitution for 
celluloid in all cases, but it will probably take the 
place of celluloid for many purposes, especially as the 
technical difficulties of making hollow blown objects 
like balls, dolls' heads, etc., of cellit have recently been 
surmounted. All · the above-named applications have 
been developed so far that factory work ·on a large 
scale is now pOSSible, and in some cases it has already 
commenced. 

An important field of application, in which the in­
combustibility of cellit is of immense importance, Is 
found in the manufacture of kinematograph films. 

In tests made at the Liesegang works cellit films 
were entirelY unaffected by ten minutes' exposure to 
a beam of light of sufficient intensity to cause celluloid 
films to burst into fiame in three seconds, · the film be­
ing motionless in both cases. Hence the introduction 
of cellit films wWl remove the principal cause of fire 
in moving picture theaters. It is expected that the 
machinery required for the manufacture of cellit kine­
matograph films on a large scale will ba completed in 

a few weeks.-Translated for the 
SCIENTIFIC AMERICAN from the Diissel­
dorf General-Anzeiger. 
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The Destructive Pest oC the italian 

Olive on Plant. 

The cultivation of olive oil which 
constitutes an important industry of 

'HW C�OTO" OA M .  
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Italy is suffering severely from the 
ravages of a virulent pest-the kei· 
roun or oil worm. In the northern 

' - ' "  () 

cure this amount would call for the 
expenditure of $153,000,000. Now, if 
we compare this with the Catskill sys-

DIAGRAM SHOWING RELATIVE ELEVATIONS AND CAPACITIES OF CROTON 
RESERVOIRS. 

parts of the country the oil yield has 
been in great demand owing to its 
low acidity and almost complete lack 

tem of sup.ply now under construction, 
we find that it will be possible to 
bring 500 million gallons daily into 
New York city for a total first cost 
of $161,000,000. Evidently then, an 
attempt to secure any considerable in­
crease in the supply of water from 
the Croton watershed would be a cost­
ly and very extravagant procedure. 
At the same time there are certain 
locations within the watershed where 
a considerable amount of additional 
water could be stored at a reasonable 
cost; and, in view of · the fact that 
the completion of the Catskill supply, 
or even of a portion of it, cannot take 
place for several years, . the policy of 
building some additional storage rei!­
ervoirs in the Croton watershed be­
coures a matter for careful considera­
tion. 

• • •  
Needles, Pins, and Hook. and 

Eyes. 

a 

of smell. 1!p-to-date methods of gath­
ering and grinding the olives togethE'r 
with improved preserving processe!:' 
are being adopted with the result that 
increased demands fol' the product 
from various parts of the world have 
arisen, but the poorness of the crops 
has · considerably depreciated the sup­
ply with the result that prices have 
increased. Outside of Italy the great­
est bulk is purchased by Great Brit­
ain, but for the past few years ex­
porters have been draining upon their 
reserves and as these are now very 
low the oil promises to become a 
luxury unless some expeditious means 
of combating the havoc wrought by 
the oil worm can be discovered. 

According to the census of 1905, 46 
el!ltablishments made a specialty of 
manUfacturing one or more varieties 
of needles, pins, or hooks and eyes. 
These establishments reported a capi­
tal of $5,331,939, 3,965 wage..earner,s, 
wages amounting to $1,595,923, and 

PLAN OF THE CROTON WATERSHED, SHOWING RELATIVE POSITIONS OF THE 
RESERVOIRS. 

The government has granted a sub­
vention for investigating the disease 
and the discovery of an efficient rem­
edy. The oil-worm when in the fly 
stage infests the young fruit and in- . 
flicts widespread injury. Fairly satis­
factory results have been secured .by 
the utilization of a dachicida or larva­
killer invented by Mr. de Cillis. This 
is a solution. composed of molasses 65 
parts, honey 31 parts, glycerine · and 
arseniate of soda each 2 parts. This 
is mixed with water in the proportion 

products valued at $4,750,589. Almost equal numbers 
of men and women were engaged in this industry, the 
numbers being 1,862 and. 1,860, respectively. 

In addition a number of factories produced quanti­
ties of these articles without specializing on them. The 
total output amounted to 1, 766,073 gross of needle!:!, 
valued at $1,518,411, and pins valued 'at $2,632,656, a 
total value of $4,151,067 for both classes of products. 

The · leading variety of needles manufactured was 
sewing machine needles, with a production of 776,542 
gross, valued at 1600,046.  Latch knitting machine 
needles were next in rank in importance, the 310,846 
grol!ll!l of such needles being valued at $422,655. More 
!!pring knItting machine needles ( 332,788 gross) were 
manufactured, but their value was considerably less 
($118,223 ) . 

Large quantities of each variety of pins were pro­
duced-132,632,232 gross of . common or toilet pIns, 
2,550,650 gross of safety pins, and 1,704,900 gross of 
haIrpins. The values of these varieties were $1,129,-
006, $829,386, and $109,245; respectively. 

All other products, including hooks and eyu, were 
valued at $1,542,028. 

Zinc mIning in Mexico has become important only in 
the last three yearl!l. The most importan:; zinc deposits 
are near Monterey. At Calera there Is a large amount 
of mind l!Iulphide ore, while the Tiro General in San 
LuIs Potosi is also producing zinc ore. 

and though other sorts may be kindled, the fiame 
quickly dies out. In cellit, therefore, we have a new 
material which combines the good qualities of glass, 
gelatine, cEllluloid, leather, and India rubber, and which 
may advantageously ·be substituted for these materials 
for many purposes. But cellit will also find entirely 
novel and peculiar flelds of usefulness, as it is the only 
known substance which is at once as transparent as 
glass and as flexible as cloth. 

The lecturer exhibited a great variety of colored 
and colorless sheets of cellit, of every grade of elas­
ticity, some of which were stamped with fine line 
patterns or with deep angular depressions which pro­
duced the effect of cut glass. Of still greater interest 
were papers and fabrIcs coated with celllt and stamped 
to imitate enamel and leather and to produce varIous 
quite novel effects. Among these products were black 
and co.1ored "patent leathers" and materials similar 
to oil cloth and enameled cloth, except that the pat­
terns, instead of being printed in opaque colors, . were 
Noven in the underlying . fabr!.c and yet were clearly 
visible through the transparent coating of cellit. Elec­
trical wires In which the ordinary silk insulation was 
replaced by a much cheaper, thinner and more orna� 
mental layer of celllt, were also shown. 

The new material, in the form of very thin trans- . 
parent sheets, appears to be particularly well adapted 
to the manufacture of ornamental water-tight and air­
tight packages for perfumes, bonbons and the like, 

of 1 part to 9 parts of water and sprayed on the 
trees by means of a hand pump, the application being 
made from four to six times during the season. That 
It is efficacious to a certain degree is borne out by 
experiment, for areas so treated have shown only from 
ten to twenty per cent of olives attacked, while in ad­
joining districts not so sprayed the damage has aggre­
gated as much as 80 per cent of the crop. The rem­
edy, however, is not of an exterminating nature, while 
moreover its appli.cation is somewhat restricted, espe­
cially in those places where the trees grow to a height 
of 60 feet. In order to bring about the complete ex­
termination of the pest it is urg"ed that the govern· 
ment should pass a measure ordaining the collection 
of the crop by the end of March at latest. By such 
means the fly would be starved out of existence. Ob­
servation has shown that the pest always attains alarm­
Ing proportions after .. a plentiful crop when harvesting 
is perforcedly delayed, the fruit remaining on some 
of the trees as late as May or June, when in other 
districts the fruit is just commencing to form. As a 
:o:'esult the fly forsakes the older trees for the young, 
tender fruit, while the mild weather which prevails 
at that period favors its rapid multiplication. By 
legislating the harvesting of a crop not later than 
March, . when other trees are only just sending 
forth the blossoms, the fly, unable to obtain any sub­
sistence durIng the interregnum, would be starved to 
death. 
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casting Out the Nines. 

To the Editor of the SCIENTIFIC AMERICAN : 
Mr. Albert R. Gallatin in the SCIENTIFIC AMERICAN 

for May 2, page 311, asks for · an explanation of the 
"remarkable property" of numbers which is known as 
casting out the nines. Allow me to offer the following. 

Adding 9 to any number (in decimal system) does 
not increase the sum of the digits, as it subtracts unity 
from one place and adds the same to the next higher 
place. 

. 

.Multiplication is rapId addition. 
Any number may be put in the form 9 a + 0, where 

a or 0 may be zero, a any positive integer, and 0 any
' 

less than 9. Thus 0 is the residue on casting out the 
nines (rom the number, for reasons above. 

The product of any two numbers, 9 a + 0 and 9 c + t1. 
is 81 a c + 9 (0 c + a d) + 0 d, whose residue on cast" 
ing out the nines, because of the two statements given 
first, is 0 d, which is the product of the two residues of 
the numbers multiplied. Manifestly this holds for the 
product of any number of numbers, and after the nines 
are cast out of the product 0 d as well. 

Salem, Va., May 8, '1908. CHARLES C. GROVE. 
• .  e . •  

ltIo.-e Cu.-Ious Facts About NUlBben. 

To the Editor of the SCIENTIFIC AMERICAN : 
I have noticed with great pleasure the articles 

printed under "Peculiar Properties of Numbers" on the 
correspondence page of the SCIENTIFIC AMERICAN, and 
would like to add one or two which I have noticed. 

I. Writing the cubes of the numbers 1 to 10, 11 to 
20, or any similar series of cubes, we find the last 
figures of the cubes are the ten digits in the order 
1, 8, 7, 4, 5, 6, 3, 2, 9, 0 ; and writing 1, 2, 3, 4, 5, 
6, 7, 8, 9, 0 under them, we find that 2, 3, 7, and 8 

are in their reverse order, while the others are in tpoi" 
proper positions. 

II. The fifth power of any number has for its last 
digit the last digit of the number, for we have 1, 32, 
243, 1,024, 3,125, 7,776, 16,807, 31,968, 59,049, 100,000. 

III. If the coefficients of ( x,+ y) are added, with 
the units figure of each coefficient in the place corre­
sponding to the term, we have the nth power of 11 for 
a result. Thus, taking ( x  + Y ) ", we have 

1 
8 

28 

56 
70 

56 
28 

8 
1 

214358881 

which equals 11". Or (x + y ) '  = x' + 3x"y + 3xy' + 
y8. We have 1,331 = 118• ' 

IV. A table of any power of successive numbers can 
be written by addition; for instance, the squares of 
which you have already spoken. Each difference is 2 

greater than the latter, even to the minus quantities, 
for we have : (-3 ) � = 9, -5 = 4, (-2 ) ", -3 = 1, 
(-1 ) ", -1 = 0, 02+1 = 1, 1"+3 = 4, 2"+5 _ 9, 32, etc. 
Also in the cubes, but in this case two additions must 
be performed, Starting with 1 - 0 and adding them 
we have 1 ;  add 6 to 1, giving 7 ; then add this to 1, 
we have 8; add 12 to 7, we have 19 ; add this to 8, we 
have 27;  or, in tabular form, 

1 
6 

6 7 

6 12 

12 19 
6 18 

18 37 
6 24 

24 61 

o 
1 

1 
7 

8 
19 

27 

37 

64 

61 

125 etc. 
The difference in the first column is constant, being 

6, therefore the first column may be omitted, the dif­
ference in the second column being taken as six 
greater each time. 

So with any power, the necessary additions for each 
term being one less than the exponent. 

Also the constant difference in the first column of 
each for N- is n J ;  thus for the square it is 1 .  2 = 2 ;  

for the cube, -1 . 2 . 3 = 6 ;  for the fourth power, 
1 . 2 . 3. 4 = 24, and so on. 

I have also known for quite a while that 1 + , + 3+ 

n" + n  

- +  (n - l) + n =----'-- and use it quite often in 
2 

counting tJilngs placed in triangles, as for instance dry 
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batteries tied up in a ,triangle. I usually use it in the 

form of (�) n + 1 when n is even, and 
( n :  1) n 

when n is odd. Thus for pool balls we would have 
6 

5 X  - = 5  X 3 = 15. 
2 

A short cut for multiplying by 11 is to set down 
the last figure, add it to the next last, and set that 
down, carrying if necessary, add the next last to its 
pre.decessor ( and 1 if carried) and set it down; and 
so back to the first figure, which set down. Thus to 
multiply 234,527 by 11 we have 7 ;  7 + 2 = 9 ;  2 + 5 = 
7 ;  4 + 5 = 9 ;  3 + 4 = 7 ; 2 + 3 = 5 ; 2 :  2,579,79':". Or ' 
5,184 X 11 ; 4 ;  8 + 4 = 12, 2 ;  1 + 8 (+ 1) = 10, 0 ;  5 +  
1 1 + 1 ) = 7 ;  5 :  57,024. 

Detroit, Mich, May 3, 1908. BERNHARD DAWSON. 

CONTROL BY SOUND WA YEs. 
BY R. G. BKERBETT. 

Mr. John Gardner, an English engineer and well. 
known inventor, has recently perfected a system of 
distant control by means of sound waves propagated 
sUbaqueously, Mr. Gardner'S initial aim was to secure 
wireless control for a submarine vessel of his own de­
sign-some means of control not easily susceptible of 
"interference" on the part of an enemy. 

From the very beginning, he realized the difficulties 
of effecting his purpose by means of Hertzian waves 
and while he did reduce the chances of "interference'; 
to a large extent, still there was risk enough remain­
ing to discredit control by aerial wireless. Mr, Gard­
'ner then turned his attention to subaqueous transmis­
sion of sound waves, and in order to obviate the chance 
of "interference" by the waves generated by existing 
systems Of submarine sound signaling, Mr. Gardner 
based his control upon a tonal impulse the key of 

E 

Fig. A.-V is a metallic resonator or vibrator which can be tuned to a 
range of several keys. p, Primary circuit controlled by the resist­

ance of the microphone carbons Cl and CIl, which in tum controls 
the position of the tongue which makes and breaks the relay 

circuit R. R' is a second rclay circuit which can be in-
stalled for the control of ot.her functions. 

Fig. B.-Shows in plan the arrangement of the tension screw for varying 
the pitch of the resonator V, and also the manner in which the upper 

carbon of the microphone is held. 

Which could be varied to suit any condition; and to 
make "interference" still less likely he adopted a 
bi-tonal or mUlti-tonal receiver which could be made 
responsive only to the simUltaneous sounding of all of 
the required notes and these- of a definite endurance 
and sequence. 

Mr. Gardner has in his laboratory an apparatus de­
signed to function upon this tonal system, and when 
the voice is properly pitched to accord with the re­
ceiver, it is possible to control the various mechanical 
movements of a small submarine model. Should the 
voice be ever so little out of key, the receiving appa· 
ratus is absolutely unresponsive. While the receiver 
may Vibrate to some extent by reason of other sounds 
or tones of other keys, still the proper amplification 
of the receiving vibrator is not produced which alone 
can bring about the electrical disturbance necessary to 
stimulate the relay circuit actuating the various me· 
chanical operations of the model. 

As most of us know, each musical note has its own 
1ndividuality, which is measured or marked by the 
number of vibrations per second necessary to produce 
that tone in a vibratory substance. Mr. Gardner's 
receiving apparatus consists primarily of a metaIIlc 
reed fastened at both ends and so arranged that a ten­
sion screw can vary its pitch. Upon this reed or reso­
nator is placed near one of the nodal points one of two 
small carbons of a microphone. This carbon is of such 
weight as not to interfere with the free vibration of 
the metallic strip. A second carbon pencil is suspended 
over the tape and so pivoted that it rests lightly 
upon the first carbon pencil in such fashion as to pre­
serve contact, yet without "dalllpening" the free move­
ment of the sensitive resonator. These carbon pencils 
form the variable resistance in the circuit controlling 
the opening and closing of a second and more powerful 
relay circuit. Wben the relJon�tQr is QDdlsturbed or 
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agitated by an improper note, the carbon pencils are 
in sufficient contact to hold the tongue controlling the 
relay circuit in a position preventing the closing of 
the latter circuit. When the proper note arrives and 
the resonator is amplified to .the proper degree, the 
microphone contacts are so disturbed as to destroy the 
balance of the circuit and at once the relay tongue 
swings over and closes the latter circuit arid sets in 
motion the various mechanical movements which a 
prearranged succession of impulses is designed to 
control. 

Although the initial aim of Mr. Gardner's system 
was to give him the power of directing the movements 
of a submarine vessel from a distance, still the princi­
ple has a wide field of application. By the same means 
it would be thoroughly feasible to control the detona­
tion of submarine mines. These mines could be 
planted in groups, and each group designed to be ex­
ploded by the sounding of a particular note, a small 
resonator being placed in the circuit of the firing bat­
tery instaUed 'in each mine. When the required note 
was sounded subaqueously by the observer noting the 
enemy's approach, that group of mines responsive to 
that special tone could be exploded. A system of this 
sort would do away with much of the cumbersome at­
tachments and cables now a feature, and an expensive 
one, in all installations of observation mines. In 
addition to this, gas-illuminated buoys could be lighted 
and extinguished by a similar system of control; and 
there are a great many otller applications possible to 
this method of wireless direction. 

As an amplification or improvement upon the pres­
ent system of submarine sound signaling, Mr. Gard­
ner's invention promises valuable results. It will 
eliminate the personal equation and make the reception 
of the warning signals automatic. The acuteness of 
hearing of the individual will be eliminated, and the 
error due to the difference in keenness of hearing be­
tween the ears of a single person will be entirely re­
moved. Submarine sound signals have already been 
successfully transmitted over a distance of quite four­
teen miles-sound traVeling four times farther mider 
water than through the air; and this projecting of 
sound can probably be sent still farther by means of 
sufficiently powerful generators. By the Gardner sys­
tem, the faintest sound wave of the proper key would 
be sufficient to agitate the resonator and to cause the 
closing of a relay circuit of power enough to move 
indices either in the chart house or on the bridge, and 
by ringing a small bell give warning of approach to 
the range of the admonitory signal. These tell-tales 
would be two in number-one giving readings for the 
port bow and the other for the starboard bow. By 
means of a resistance in the circuit, it would be possi­
ble to give perhaps an approximate indication of the 
distance off and the direction of the source of the 
sound wave. In this manner, the navigator would be 
automatically advised upon approaching the radius of 
impulse or danger zone, and by swinging his vessel's 
head so as to bring the reading of the tell-tales in uni­
son, he would have a visual indication that his ship 
was pointed directly toward the source of sound. If 
each of these otiginating siguals had a definite key, 
the receivers on the ship could be adjusted so as to 
respond to each in turn-this would apply particularly 
when following up the coast; and should it be desir· 
able to make the receivers alive only to some one of 
a succession of such signals, it can be done just as 
readily. 

By using a two-tone or three-tone receiver, it is 
possible to make still more certain security against 
"interference" or mistake; and a little deliberation 
will show that a system of this sort is susceptible of 
well-nigh unlimited expansion. There is no reason 
why sound control in this manner could not be used 
aerially ; but atmospheric conditions would necessarily 
limit the radius of its effective application. 

• I .  I • 
The q,uantlty of Radium In tbe Labo.-atorles of the 

Wol"ld. 

Madame Curie possesses 15 milligrammes of radium, 
Prof. Bordas 10, M. Becquerel 10, Sir William naIl!say 
20, Sir William Crookes 20, Prof. d'Arsonval 20, and 
Thomas A. Edison 20 milligrammes, About 20 milli­
grammes more are in the possession of other profes­
sors. All this is in the form of pure or nearly pure 
radium and its salts, and the entire amount is 135 
milligrammes, or about 2 grains troy. 

Commercial low-grade radiU'm is distributed among 
a great many hands and its strength is very variable. 
Hence exact statistics are not obtainable, but it is 
estimated that the entire amount of commercial radi­
um contains less pure radium than the quantity in 
the possession of scientists, as stated above. 

To these Bupplies must be added the comparatively 
enormous quantity of 3 grammes of radium which 
Profs. Exner and Wien have lately extracted from half 
a ton of Joachimsthal pitchblende, the value of which 
is estimated at $80,000. One gramme of this is to be 
lent to Sir WiUiam Ramsay for experiments on radium 
emanation. 
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:rOREST DESTRUCTION AND THE EROSION OF ARABLE 

LANDS. 
BY DAY ALLEN WILLEY. 

The work of the elements in eroding or eating away 
the surface of the United States al'fords a study for 
the scientists which -is of extreme interest and im­
portallce. So many are the causes of erosion and so 
varied are its effects, however, that 
a series of volumes would be need­
ed to describe the effect of air and 
water merely on the different soils, 
in the various climates, and at the 
various altitudes. 

Perhaps the most familiar effects 
of earth erosion are in the West, 
in such regions as the Arizona 
desert, where the crumbling ' away 
of the surface has revealed the 
petrified forests. The remarkable 
formation in the Bad Lands of Da­
kota and Nebraska and the pictur­
esqueness of the famous Garden of 
the Gods in Colorado are due al­
most entirely to the wearing away 
of the softer formation exposing 
the curious shapes formed by the 
more solid composition. Much of 
this erosion is due to the extreme­
ly dry climate and higli tempera· 
ture, which have caused the earth 
to become remarkably friable. 
Here and there can also be seen 
the effect of water upon the soil, 
but a really wonderful result of 
the power of water is in what is 
now the famous Salton Sink, into 
which the detritus from millions 
of acres Of the States of Arizona 
and Utah has been carried and de­
posited by the action of the Colo­
rado River, the original surface of 
the sink being covered in some 
spots to a depth of no less than 
200 feet. 

Erosion caused by a river or 
creek, however, is seldom beneficial. 
In the case of the Colorado, the 
material carried down in flood con­
tains so many fertile ingredients 
that it has reclaimed a large area 
of the Southwestern desert, making 
it fit for cultivation by irrigation. 
In this respect the conditions reo 
semble the annual inundation of 
the valley of the Nile with its re­
newal of the fertility of the soil. 

Scientific America.n 
character of the soil, the size and number of the 
streams and the volume of water which they carry, 
especially in the flood season. A considerable area 
of the South is composed of the flat, level land adjoill­
ing the seacoast. The descent of the rivers from the 
mountains where they have their source to the coastal 
plains is so abrupt that experts of the Geological Sur-
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and other detritus, m.uch of which is held in solution. 
Unfortunately this material is unlike what is carried 
by the flood waters of the Colorado and the Nile ; for 
it usually covers the land to such a depth that the 
soil is worthless for agricultural purposes_ This dis­
tribution of alluvial material is one of the most seri­
ous destructive effectS of erosion_ Every year large 

areas of the valleys in the Pied­
mont section, as well as of the 
lands of the coastal plain, are in­
undated by the high waters, and 
this deposit left upon their sur­
face. The direct erosion caused by 
the flood water, however, is an­
other great injury to agriculture. 
The soil of the Piedmont region 
consists largely of clay and loam, 
the upper stratum of which is so 
soft and loose that the . contact of 
water causes it to dissolve just as 
a pile of sand will be disintegrated 
by a small jet of liquid. It is this 
quality of soil which is noted for 
its crop production. Upon the "red 
lands," as tJ:tey are called, of the 
Carolinas and Georgia is raised a 
large proportion of the cotton crop, 
some of the planters averaging 
nearly two bales of cotton to the 
acre. This land is also .adapted 
for the growing of fruit, as is 
shown by the great peach orchards 
jn the red lands of central Georgia. 
Much of it is included in the older 
plantations which have been culU­
vated for over a half century_ It 
is in this country, however, that 
erosion from water has done great' 
injury ; for many of the planta­
tions are situated in the foothill 
country where the land is suffi­
ciently rolling to permit a rapid 
flow of water. 

In many other portions of the 
United States, however, the result 
of erosion by ' water has brought 
literal destruction to ,very large 
areas of farm land and of territory 

Brush Dams Which Are Now Being Introduced in the West t.o Hold Back the 
Mountain Torrents. 

The erosion even of a small rivu­
let is of such an extent as to seem 
almost incredible. The writer has 
measured ravines and gullies in 
the plantation districts of South 
Carolina which were actually 50 
feet in depth, yet only two or three 
feet wide at the top. The drain­
age water cut through the soft sur­
face like a knife, and with no hard 
clay or rock to stop its course, had 
eaten its way into the earth. With 
such a formation, it is not strange 
that one can see fields of 50 acres 
or more which have been abandon­
ed because so creviced by the 
water. But even greater damage 

available for agriculture by reason of its advantages 
of climate and soil. In spite of the enormous extent 
of cultivated lands in the various portions of the 
country and the many tracts which can be made avail­
able by the farmer in the East as well as the West, 
this destruction has already assumed such large pro­
portions that it has seriously affected our most im­
portant industry. While evidences of the injury done 
by erosion can be found in New England and in many 
parts ' of the Middle States; possibly the Southern 
States present the most notable illustrations. This is 
due to several conditions, such as the topography, the 

vey who have been investigating the Appalachian re­
gion estimate that nearly 3,000,000 horse-power could 
be secured from the principal wafer courses-more 
than enough to operate all of the industries of the 
South at the present time. 

This flgure illustrates the volume and force of the 
water in the Southern rivers. During the flood sea­
son, when the rivers are swollen by the melting snows 
in the mountains or by heavy rains, and the flow of 
water is many times greater than at other periods, 
some of the streams become literal torrents and carry 
down their course an enormous amount of sand, gravel, 

has been done to plantation and 
other bottom lands in the valleys through which flow 
the mountain rivers. Such may be the 'force of the 
flood torrent that it will carry away the entire earth 
crust, washing it down to the rock itself. As theSe 
bottom farms are usually extremely fertile and pro­
duce large crops of corn and cotton, the loss to the 
farmer is very great. 

The engineering work which has been done in Eur­
ope and other countries shows that much of this de­
struction of farm land in the United States can be 
avoided, if only methods are adopted to confine or 
limit the flow of water. The fact is that America is 

A Hill. Once Wooded, from Which the Earth Has Been Washed by StOl'lD8 Beeaue 
tt Was Unprotectecl. 

Aa Example of the Destruetfon of Farmland by Erosion. A Field 
Washed Out, Caused by Failure to Ditch. 

:rOBBIT DEITRUCTION AND TKB EROIIOll OJ' AlUlII.:I LANDS. 
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very tar behind such countries as Switzerland, Italy, 
and France, where systems have been employed which 
have a verted much of the erosion that formerly pre­
vailed in the mountainous sections. The investiga­
tions by the experts of the Geological Survey as weH 
as the United States Forest Service proves beyond 
question that the floods are due largely to the indis­
criminate cutting of timber along the head waters 
of the southern streams. It is needless to say that 
the industry has been so wasteful that entire tracts of 
woodland forming the watersheds of some of the .prin­
cipal southern rivers have been stripped of their 
trees, so that the country is practically denuded of 
forest growth. The result of this � is that" the bare 
watersheds do not hold the rainfall and melted snow, 
the water flowing directly into the river channels and 
thus forming floods. The forest cover, as it might be 
called, really acts like an enormous sponge, absorbing 
the precipitation of moisture, which gradually drains 
off . . The work of the timberman, however, as already 
stated, has so stripped many of the watersheds that 
this sponge has been destroyed. An investigation of 
floods in North and South Carolina shows that the 
worst ones have been in watercourses from which the 
woodland has been thus removed. The history of the 
Southern States also proves that the connection be� 
tween great floods and the destruction of the forests 
is very close.; for prior to the inroads made by the 
timberman in the Appalachian region, the volume ot 
water coming down the rivers durIng the so-called 
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How Farm Lands Are Ruined by Erosion Cansed by Freshets. The Fertile Bottom Land Is Here 
Covered by }'loOO Sand. 

considerably lessened by the erection of dams ann 
other diversion works, and thus an extensive area of 
cultivated country has been protected from further 
damage of . this kind. Condilions in Italy, however, 
a re quite similar to those in some portions of the 
South. One-third of its surface is unproductive at the 
present time, a large proportion of this consisting of 
�loping country, from which the earth has been wash­
ed. away down to the bare rock by the unrestrained 
mountain rivers. It may be added that the great 
fioods which periodiCally occur in ' China have been 
traced to the fact that this is one of the few countries 
which thus far have taken no steps to preserve or re­
new the forests. As a result, some of the mountain 
ranges, forming a source of its greater streams, have 
been stripped of every tree, and the precipitation from 
rainfall . and snowfall drains directly into the water 
courses, .thus forming the floods which have become 
fa.med for their extent and the disaster which they 
have produced. 

Alluvial Bottom WhIch Has Beeu Destroyed by Flooding. The Small Area In the Center Shows the 
Con41ition of the Bottom Before the Floods Came. 

This description of the situation in the Southern 
States, can be applied to ' many other portions of the 
,country where the conditions are similar. The neces­
sity for restoring the forests at the headwaters of 
western ' rivers has been realized to such an extent 
that . some of the most important work of the Forest 
Service has been to plant watersheds denuded by the 
timberman. This is really the main solution of the 
problem in the South, and unless steps are taken to 
regulate the rivers in the manner referred to, the 
tra.cts of worthless land caused by erosion will be 
greatly increased in the near future, since year by 
year the damage by freshet is greater throughout the 
PIedmont section as well as the coastal plain. 

flood ' season averaged far less in volume than it has in 
recent years_ 

As already Intimated, the work which has been 
di;lne in European countries to prevent land erosion 
of this character indicates what can be accomplished 
by the United States. As is well known, southern 
France is extremely mOUIitainous. It has been state d .  
that more than one-half of the Alpine rivers are with­
in the borders of the French republic. It is a fact 
that there are nearly 1,500 brooks and mountain 
streams which are considered dangerous, owing to the 
force of their flood currents and the volume of water. 
They have endangered nearly a million acres of fertile 
land· on the hillsides. Since 1860, however, the French 
government has " been pl'anting the lands near the 
shores of these streams with suitable trees, and up 
to the ' present time about 250,000 acres have been 
forested, with the result that the floods have been 
c!)Dsiderably checked, and a large portion of the area 
referred to protected from further possibility of dam­
age . .  The work is considered so important, however, 
that about $50,000,000 will be expended before it is 
completed ; for a half million acres of lands are to be 
reforested. 

Switzerland affords the best object lesson. The pro­
tection of cantons and other settlements from the 
mountain streams has ,been prosecuted for over six 
centuries, although systematic forestry has 'only been 
in vogue about fifty years. Considering the size of 
the country and its popuI!ttion, Switzerland ha's ac­
complished really great results, fot' it has reforested 
neatly 20,000 acres of land around the sources of its 
mountain streams at a cost of about $1,000,000. While 
the conditions are such that it is impossible to prevent 
torrents in , the flood season, the flow ot water has been 

A Scene Which Shows How the Earth is Washed trom the Surface Where It is Not 

Protected by Trees. 

FOREST DESTR1JCTIOll AND THE EROSIOll 01' ARABLE LANDS. 
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EXTBACTIlfG TlIE nlfOX nox & LAlfCElIEAD 

SNAKE FOB XEDICIlfAL USE. 
About eighty years ago Dr. Constantine Hering was 

sent by the King of Saxony to Dutch Guiana to study 
the animal and vegetal;lle life of that colony. Hering 
was a follower of Hahnemann, perhaps his most bril­
liant disciple, and the founder of homeopathic medi­
cine in this country. From the Arrowackian Indians 
of Guiana, among whom he effected many a noteworthy 
cure, he heard blood-curdling stories of a 'deadly snake 
called "suru kuku." It had long been an idea of his 
that animal substances might prove just as valuable 
in medicine as vegetal extractives, contrary to the 
general belief of his time. It occurred ' to him that 
perhaps the venom of this deadly serpent might be 
endowed with properties of pecu-
liar medicinal virtue. After con­
siderable, persuasion the natives 
were induced to capture a "sum 
kuku" for him. The snake that 
they brought to him had been criD­
pled to the point of helplessness ; 
yet it was alive. Of his manner 
of extracting the venom .from the 
serpent, Hering has given a lively 
account in the Archiv fuer die 
Homceopathische Heilkunst, which 
was published in 1831 in Leipsic 
under the editorship of Dr. Ernest 
Stapf. 

Hering's LachesilJ trigonocepha­
lus (the zoological name ' of the 
lancehead serpent which the In­
dians called "suru kuku" ) was ten 
feet long, an exceptionally large 
specimen when it is considered 
that the average length varies from 
five to seven feet. According to 
his own account, he seized the ser-
pent, and forced open its mouth. He found that the 
venom could not fiow because the vents were blocked 
by a muscular sheath. One of the natives was ' in­
duced to hold the snake ( much against his ' will) 
while Hering slipped a forked stick into the mouth 
to hold the jaws apart. He laid back the obstruction 
of the fang and cleansed the creature's mouth of the 
adhering saliva. His next step was to , squeeze the 
poison glands. The drop of venom that fiowed out he 
collected on a little' heap of sugar of milk. By re­
peated squeezing he succeeded in gathering ten such 
drops. 

This minute quantity of venom, so carefully col­
lected, was triturated with 100 grains of sugar of milk. 
Every 10 grains of this mixture was again triturated 
with 100 grains of sugar of milk. 

Like a true scientist, H�ring determined to experi­
ment on himself with the lancehead venom. In the 
publication previously mentioned, ,he gives a terse 
scientific account of his sensations. As a homeopathic 
p'iu'sician he believed that disease could be cured by 
administering small doses of drugs that could induce 
the disease. By noting what ills woUld be induced 

The Lancehead Struck Through a Meinbl;ane and 
Jijected Its Venom Into a Glass Beaker. 

Scientific American 
cordingly, a New York firm of homeopathic pharma· 
cists, Boericke & Runyon, decided to renew the sup· 
ply. A lancehead 'viper' was imported from South 
America and intrusted to the New York Zoological 
GardeJ;ls for safe keeping. On May 10 last the venom 
was extracted by Mr. Raymond L. Ditmars, in whose 
charge the snake was placed. 

The method of gathering the new supply differed 
from that employed by Dr. Hering. The · snake was 
not a cripple, and therefore exceedingly dangerous. 
Its head was pinned down with a forked stick, in 
which position the reptile was seized back of the head 
and at the tail by Mr. Ditmars, A glass beaker cov· 
ered with a tightly-stretched membrane was presented 
to the snake. The viper struck at it, pierced it with 

The West Indiau Fer-de-Lance. 
its fangs, and deposited a drop of venom in the beaker. 
Three times the serpent was allowed to strike. In all 
17.75 grains of yellowish ' poison were obtained. Fol· 
lowing the method laid down by Dr. Hering so long 
ago, this was triturated with 99 parts of sugar of milk 
for every part of venom. Eventually it w111 be so far 
triturated that it will last the world for half a cen­
tury. Less than one-millionth of a grain is the homeo­
pathic dose of the poison. 

Of the lancehead itself, it may be safely said that 
it is the most deadly serpent of the western hemi· 
sphere. A native of South America, it was introduced 
in the ill-fated island of Martinique to rid the planta­
tions of rats. It did this effectively enough, but be­
came itself a pest even more formidable. The island, 
ers then imported the mongoose to rid themselves of 
the fer-de-lance, as they call the snake. Whether the ' 
mongoose succeeded in this task or not, the lachesis 
was all but exterminated on the island by the erup­
tion of Mont Pelee. The serpent may be regarded as 
a yellow viper of the Crotalidre family. ' When in put'­
suit of its prey, the lachesis is said to be capable of 
making considerable -leaps. Its bite is tatal, how 

The Jaws of tha Lancehead, Showing the Poison 
}'angs. 

MAY 23, IgoS. 
GUftuod'. Pro_ of MaldilC RJ'uopn for Balloo_. 

At the Aero Club's ground in the suburbs of Paris 
is to be set up an apparatus for making hydrogen for 
balloons by I). new process. The idea was brought out 
some time ago by the French scientist Giffard and it 
co�sists of . passing water vapor over red-hot iron, 
in which case the water decomposes and the oxygen 
combines with the iron, leaving the hydrogen free. 
To recuperate, we pass carbon monoxide gas over the 
oxide of iron which was formed, absorbing the oxygen 
and setting free the iron in the metallic state. But it 
required the apparatus recently invented by the Eng­
lishman, Mr. Howarn Lane, in order to secure prac­
tical results for balloon work. The plant at the Aero 
Club consists of two gas generators, one of these be-

ing for producer gas, designed for 
heating purposes only, while the 
other gives a high-grade gas, a mix­
ture of hydrogen and carbon mon­
oxide. , The latter is used to re­
duce the oxide of iron in the re­
cuperating process and set free the 
metal. A boiler for prodUcing the 
steam and a set of retorts to hold 
the iron turnings make up the rest 
of the essential features, besides ' a 
scrubber for purifying the result· 
Ing hydrogen. The present gas 
producer for the low-carbon gas, of 
the Wilson type, gives a mixture 
which contains a large amount of 
carbon monoxide gas and also nitro­
gen, with 15 per cent of hydrogen 
and also different hydrocarbon� 
such as formene and etllylene, with 
carbonic acid gas. It is, however, 
sufficient to be used as a fuel. On 
the contrary, the second producer 
gives a high quality of gas which 

Is rich in. hydrogen ( 42 per cent) and the carbon mOll­
oxide enters into it for 37 per cent. The gas has thus 
a high reducing property. To carry out the process, 
the retorts containing the. iron are heated to redness. 
When water vapor is projected upon tl�e iron the 
hydrogen is set · free and the iron is changed to mag· 
netic oxl�e. In the second place, the redUCing gas is 
sent over the oxide, freeing the metal with a resulting 
product of carbonic - acid gas. The excess of high· 
grade gas which must be. employed passes tlience into 
the pipes and is mixed with the producer gas tor the 
heating of the apparatus, The furnace which sur­
rounds the retorts containing the iron is built of fire 
brick hollowed so as to gite canals for the circulation 
of the hot air from the furnace, witli a resulting econ· 
omy of heat. 

The present system as described is used In England 
and also in Russia. I� the aerostatic work which is in 
charge of General Kovanko. The resulting gas is said 
to contain 97 per cent hydrogen, and where coal is 
very abundant it can be made for $0.02 per cubic 
yard. In France thIs price will 00 doubled, but in any 
case it wID be quite low. Where gas is compressed in 

How the Serpent Was . Held During the ,Extraction 
of the V cnom. 

EXTRACTING THE VENO][ F;RO][ A LAl'{CEHEA]) SNAKE FOB lIIEDICIlfAL USE. 

In himself by the lancehead venom, he would know 
for what ills it would be available. So it happens 
that whatever therapeutic value lachesis venom may 
possess, was discovered by the very man who first 
took the risk of gathering it. 

For eighty years that small quantity of triturated 
venom, collected and compounded in Dutch Guiana by 
one of the most remarkable physicians of his time, 
has been prescribed the world over by homeopathists 
for the treatment of septic conditions of · the blood, 
such as pyremia or septicremia, erysipelas, carbuncle, 
gangrene, malignant scarlet fever, diphtheria, and dis­
orders of the nervous and mental system. Although 
the dose prescribed is small, this sole source of tri­
turated lachesJa venom has been fast dwindling. . Ac-

fatal may be gathered from the oft-quoted statement 
tlmt "if by some chance you encounter in the island 
[of Martinique] a person who has lost an arm or a 
leg, you can be almost certain that you are looking at 
a victim of the fer-de-Iance--the serpent whose venom 
putrefies living tissue." 

• •  I I  • 
The twelve locomotive manufacturers in the United 

States and Canada built 7,362 locomotives in 1907, of 
which 6,477 were for use at home and 885 were ex­
ported. This is an increase of six per cent compared 
with 1906. These figures, do not include locomotives 
built in shops ' of the railway companies. . There were 
330 electric locomotives and 240 compound locomotives 
built, as against 237 and 292 respectively in 1906. 

steel cylinders for transport, the cost will be about 
$0.05 per cubic yard. 

. .  , .  
The passenger traffic through 

. 
the Simplon Tunnel 

has fiuctuated greatly and was largest in August, 1906, 
the third month of its operation. In that month 
42,622 passengers . were . carried through the tunnel. 
The number fell to 14,545 in November . of that year, 
and to 10,106 in the following January. The largest 
number in any month since has been ' 34,500. The 
freight traffic has grown rapidly but is still small. The 
largest in 1906 was 5,658 tons in October. For the 
first five months of 1907 it was about 44,000, swelled 
by a blockade of the Mont Cenls route. In the ftrat 
year the ' gross earnings were some $190,000. 
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So much has been said of the great clOcks of Eur· 

ope, that if asked to find · the largest clock in the 
.world, one's first Impulse , would be to look for it 
among the cathedrals abroad. A number.- It! years 
ago, the Philadelphia City Hall clock 'with its 25.foot 
dials wrested the laurels irom London's Westminster 
clock, which ..nas 22lh.�foot dials. Only the other 
day . it was reported that a 25,foot dial clock would 
be placed in the tower of the MetropoliU!,ll Life Build· 
ing ; and now a neW record has just been made by the 
clock which sur-
mounts ' Colgate 
and Company's 
soap and per­
fume factory at 
Jersey City_ Not 
only is this 
clock 1 a r g e r 
than any other 
in the . world, 
but it has es­
tablished a class 
of its own, be­
cause its dial 
area . is more 
than twice as 
large as that of 
its nearest com­
petitor. Possibly 
m e n t i o n  
should be made 
of the great 
clock of Mech­
lin" .B e 1 g i u m, 
which is said to 
have a dial of 37 
f e e  t diameter, 

Scientific Alnerfcan 
that there can be no reflection of light to confuse the 

observer in reading the time. To lessen the ' wind 
pressure, the dial is m.ade of 6-inch pine boards spaced 
three inches apart. In place of numerals, coffin-shaped 
·strokes of black 5lh feet long are used. In large 
tower clocks it is found unnecessary to use the usual 
Roman numerals, as they cannot be read at any great 
distance. It is probablE! that few persons who have ' 
looked at the Westminster clock or that at Philadel- ' 
phia are aware that the dials bear no numerals. At 
night the dial face will be illuminated by a ring of 

375 
The Colgate clock will be driven directly by a me· 

, chanicaI clock train. The clock mechanism comprises 
two separate movements ; one, the "time train" or 
master clock, serves to keep accurate time, while the 
other, knOwn as the remontoir train, is controlled ­
by the time train, and acts to drive the hands of the 
clock. 

The two trains are mounted on a bed four feet 
long. In our illustration of the movements the time 
train is shown at the right, and its office is to re­
lease the re��ntoir train every 30 seconds. The 

time train ro­

. but it is hardly 
'fair to :tnake ' 
any comparison 
between t h i s  
crude mechan· 
ism, with its 
single hand to 
mark off the 
hours, and the 

p e r  f Ii c t tima­
pieces �f to-day. 

The Hands lIla-
minated. 

Testing the Clock at the 
Factory. 

The Enormous Hands of the Clollk, Minute Hand 20 Feet 
Long, Hour Hand 1 5  Feet Long. 

tates a crown 
wheel, indicated 
at A. The ra- ' 
montoir m 0 v a­
ment carries a 
lever B, formed 
with a tooth at 
its outer end, 
which is adapt· 
ed to b e a r  
a g a  i n s t  the 
teeth of t h e  
c r o w  n wheel. 
As the I a t t e r 

r e v  0 1 v e s, the 
lever B enters 
b e t w e e n  the 
t e  e t h of the 
crown w h e e l, 
and s t r ik e s 
against the in­
ner face of a 
t o o  t h at the 
opposite side of 
the crown wheel. 
Here the lever 
is held in check 
for fifteen sec· 
onds, until tho 
crown wheel reo 
volves suffiCient· 
ly to permit it 
to pass 0 u t. 
This releases the 
r e m o n t o i r  
movement, a n d 

But even the Mechlin clock is surpassed by the Col. 
gate clock. '1;'he dial of the latter measures 38 feet 
in diameter by day and 40 feet by night, that is, the 
lights which serve for the hour marks at night are 
set beyond the periphery of the daytime dial, and 
form a circle of 40 feet extreme diameter. 

Some conception of the enormous proportions of 
this clock may be had from the accompanying photo· 
graphs of the hands. The hour hand, which Is shown 
supported by sixteen men, measures 15 feet from end 
to end and is 3 feet 10 inches at its 'greatest width, 
while the minute hand has an over-all dimension of 
20 feet, and with its counterpoise weighs 640 pounds. 
Every half-mInute the tip of this hand m.oves lllh 
inches, and in the course of a day it covers a distance 
of more than half a mile. The hands · are ma:de of 
copper sheet metal, secured to a brass frame and 
stiffened by means of brass trusswork. The copper 
sheathing is painted black with a sanded surface, so 

· The .Tlme and RemontOlr Movemeaa 
., �e Clock • .  

incandescent lamps. Each minute mark will be indio 
cated by a 4-candle-power lamp, and at the hour mark 
96-candle-power will be used in red lanterns. The 
hands will be outlined with electric lights, forty 4-
candle-power lamps being used on the minute hand, 
and 34 on the hour hand. The current will be sup­
plied to these lamps by means of carbon brushes bear­
ing against copper contact rings. 

The making of a large tower clock involves more 
of a problem than mere proportions. As the dial will 
not be incased in glass, the hands are exposed to all 
changes of the weather, and yet they must keep time 
with the precision of a chronometer. The Seth 
Thomas Clock Company, which is making this huge 
clock, guarantees that the gigantic, unwieldy hands, 
weighing. together more than half a ton, will not vary 
six seconds a week from the correct time, and it is 
probable that even this accuracy will be far ex· 
ceeded. 

the lever swings 
around on its axis until it strikes the under side of 
th.e crown wheel again, where it is held in check as 
before. Every half-minute the remontoir train is thus 
released, and at each release the hour hand is moved 
half a minute. A fan a serves to govern the motion 
of the remontoir movement and prevent the lever B 
f�om striking the crown wheel with a sharp blow. 
This fan causes the lever to occupy about seven sec­
onds in making its sweep from the release position 
back to the under side of the crown wheel. 

The advantage in having two separate movements to 
drive the clock is that one acts as a relay for the 
btber. The remontoir movement, which drives the 

. hands directly, ' is operated by a weight of over 1,100 

pounds. This heavy weight should b� enough to over­
come any jar or vibration of the hands caused by a 
hIgh wind. The time train or master clock is operated 

- by a weight · of but 600 . pounds, and this permits a 
more delicate movement. In case of accident to the 

Detalla of t1le 
.�eat Mecham... 

8b.teeD Ilen Catning the Enormous 
Hour . Hand. 

fD u.uDT GLOB IJI' TO YO:&LD. 



hands, if, for instance, they should be frozen fast 
together, or if the lights should need repairing, they 
could be stopped without disturbing the master clock, 
which would continue to keep perfect time, and after 
the repairs were made, the hands could be reset to 
correspond with the small dial of the master clock. 

The form of escapement used on the Colgate clock 
is similar to that invented by Sir Edmund Becket for 
use on the famous Westminster clock, and is known as 
Denison's double three-legged gravity escapement. It 
consists of two very light arms or gravity pallets, which 
alternately give the pendulum a gentle push and thus 
keep it swinging. The arms are partly withdrawn be­
fore the advancing pendulum by the clock train, and 
when overtaken by the pendUlum they are released; 
and falling with the pendulum on the return stroke 
serve to give the- latter the necessary impulse. The 
accompanying diagram will give a clear idea of the 
operation of this escapement. The two gravity arms 
are indicated at D, sus;Jended on separate pivots E, and 
fitted with roller beat pins F. at their lower ends. The 
clock movement operates two locking plates G, each 
formed with three legs. Three pins H connect the two 
plates, .and are adapted to engage the projecting fingers 
J of the gravity arms D. Our illustration showS one 
of the gravity arms just after it has been pushed to 
the left by one of the pins H. The locking plates 
are prevented from further rotation by a stop K on 
this arm, which engages one of the legs of the plate. 
The pendulum rod is swinging in the · directioh of the 
arrow, and as soon as it strikes the gravity arm at the 
left, it will swing it far enough to release the locking 
plate, permitting the latter to rotate and push the oppo­
/lite gravity arm D toward the right. In the meantime, 
the pendulum on its return stroke will swing with the 
added impi\llse of the gravity arm just released. In the 
Colgate clock the pendulum is eight feet long, the rod 
weighs 76 pounds and it carries a bob weighing 330 
pounds. The impulse given it by ' the gravity arm is a 

slight touch of less than two ounces at each stroke. 
ThIs incredibly small pressure is ample to keep the 
pendulum swinging. The advantage of the gravlty 
escapement is that the pressure of the clock' train is 
not exerted on the pendulum, but merely acts to ralse 
the gravity arms, and as 'the weight of theSe arms is 
constant, there can be no variation in the impulse 
given to the pendulum, no matter how the pressure of 
the . clock train may vary. To prevent the locking 
plates G from rotating too rapidly when released, a fiy 
is provided. 

The penduluIlL of the clock is of the compensating 
type. The steel shaft carries a zinc cylinder, from the 

. top of which the pendulum bob is suspended. As the 
shaft increases in length with a rise of temperature, 
the zinc sleeve expands and raises the pendulum bob 
sufficiently to compensate for expansion of the steel. 
The top of the pendulum bob is hemispherical, so as 
to prevent the accumulation of dirt or particles, which 
might disturb the weight and balance oJ: the pendu­
lum. The remontoir movement serves to drive the 
shaft M, to which is coupled the shaft which runs up 
to the dial works. The dial works are placed directly 
behind the dial, and consist of gearing necessarY to 
make the minute hand move twelve times as fast as 
the hour hand. 

Before setting the clock up in Jersey City, the move­

ment was carefully tested at the factorY 
'
Of the Seth 

Thomas Company. One of our illustrations shows the 
clock hands mounted on their arbors, which project 
through a window of the factory. In this illustration, 
the two counterpoises of the hand are shown. 

When in service the clock will be wound everY 
day by an attendant, though it may run for four dayS 
without winding. It is expected that before this num­
ber issues from the press, the Mayor of Jersey 
City will have pressed the button that will 
start the gigantic hands on their endless 
journey. 

A NEW TYPE OF FILTER. 

Scientific AlIlerican 
purlties, and to further purify the water and k11l 
off the germs, an electric current is passed through 
the water between the aluminium cups. It will 
be observed that tlie cups are screwed into a 
hard rubber top plate and make contact, respective­
ly, with the terminals G and H. The electric 

GATHERIlJG AND LOADING FORK. 

current used consists of eight dry cells, which 
by means of an ingenious switch are thrown 
into circuit with the cups only when the water 
is running into the filter. The effect of the elec· 
trical current is to break up the water . tempo-

A COMPUTING CHEESE CUTTER. 

rarily into hydrogen and oxygen with a large propor­
tion of ozone. This acts to kill olI germ life. Outside 
of the cup B is a glass reservoir, in which the puri­
fied water is contained. At the lower end of this 
reservoir there is a mechanical filter of the ordinary 
type, consisting of a small chamber K filled with car­
bon and quartz sand. This serves to trap any impuri­
ties that might possibly enter the glass reservoir. 

MAY 23, Ig08. 
The cost of operating' this filter is verY slight. In 

practice it has been found that the battery need not 
be renewed oftener than once a month. A patent on 
this improved filter has recently been secured by the 
Electr�c Perfect Filter Company, of 111 Broadway, 
New York, N. Y. 

. ' . '  . 
GATHERING AND LOADING FltRK. 

Pictured in the accompanying engraving is a dump­
ing fork of ingenious construction for gathering and 
loading such material as manure, hay, and grain. The 
fork is so designed that an operator may conveniently 
release the load-sustaining section of the fork from its 
locking device while the fork is elevated, and the 
weight of the load will then automatically carry the 
fork to dumping position. At the same time a scraper 
will automatically pass over the load-sustaining sec­
tion, cleaning the fork and assisting in' the dischiuge 
of the load. The fork comprises a series of parallel 
tines, which are curved upward at the rear and are 
inclosed at the sides by means of metal walls. This 
constitutes the load-sustahiing s�ction of the fork, and 
it is provided with two rearwardly-extending handles, 
which are indicated at A in the illustration. The 
scraping device consists of a plate B of L-shaped cross 
section, which bears. against the tines. At each side 
the scraper is provided with studs 0, which project 
through slots in the side walls of the fork, and en­
gage the slotted curved arms D of a pair of opposite 
levers. Hooked to the opposite ends of these levers is 
a bale F. The levers are pivoted to the sides of the 
fork at E. The rear end of the fork is also provided 
with a bale G. When loading the fork it is dragged 
along by means of a. bale F, and the parts are then in 
the position indicated by Fig. 1, with the scraper at 
the extreme rear end of the fork. A catch H engages 
the scraper, and serves to hold It in this position. 
When raising the fork and moving it to the dumping 
position, the two bales F and G are hooked together. 
The load-sustaining section will then assume a horl· 
zontal pOSition. Whea the operator desires to dump 
the fork, he releases the catch H by drawing a cord, 
and the parts will then slide to the position shown in 
Fig. 2, owing to the weight of the material on the 
tines. As the levers swing on their pivots E they draw 
the scraper along the tines, clearing the latter and 
assisting in dumping the . load. The inventor of this 
fork is Mr. Marlus A. HelIner, of Arenzville, Ill. 

tii I • • • 

A COMPUTING CHEESE CUTTER • .  
Illustrating the accompanying article is a cheese 

cutter of th,e type adapted to cut , a  predetermined 
amount of cheese and automatically compute the price 
of the slice cut. In Fig. 2 the mechanism may clearly 
be seen, because the cheese table and an operating 
board have been removed. To the circular base of 
the cheese cutter a bracket is secured, on which Is. 
hinged a bladE;! A. Hinged to the base near the bracket 
is a lever B, provided with an offset to clear the pivot 
pin on which the cheese . table is mounted. The short 
end of

' 
the lever B is connected by a .  link to a plate 

0; the latter is secured to the under side of the oper­
ating board, so that when the lever B is swung on its 
pivot, it will rotate the operating board through a lim­
ited arc. Over the operating board the cheese table 
is mounted, and this is provided with lugs, which are 
adapted to be engaged by spring pawls carried by the 
operating bo-ard. A spring pawl carried by the bracket 
prevents a return motion of the cheese table. Thus 
when the lever B is operated, the operating board will 
move back and forth with it, but more slowly than the 
lever, whereas the cheese table, owing to the arrange­
ment · of the ·Pawls, will move only in one direction. 

The cheese table is provided at its upper face 
with concentric circles, which enable one to 
center the cheese on the board. Projecting 
lugs D serve to retain the cheese in such 
position. The operating handle B swings 
along on arc N, on which two stop pieces F 

,are secured. These stops may be adjusted 
to any desired position. Mounted on the lever 
is a spring pawl G, which may be temporarily 
turned inward to engage the stops. On the 
arcuate plate E graduations are marked; 
which will permit the operator to determine 
in advance the sIze of the slice he is cutting, 
and also the price of such a slice. The in­
ventor of this improved cheese cutter is Mr. 
J. W. Isler, of Goldsboro, North Carolina. 

.. . . . . 

A verY simple and efficient filter has re­
cently been devised for the purpose of filter­
ing small quantities of water for use in the 
house or office. The filter when continuously 
running will purify five gallons of water per 
hour. One of our illustrations shows how the 
filter may be applied to a water cooler. The 
details of . the device are shown in the other 
illustration, in which the parts are broken 
away to reveal the interior details. The 
water enters the filter from above, and is 
first caught in an aluminium cup A. Thence 
it passes out into a second cup B. Fitted in 
the inner aluminium cup Is a thick layer of 
felt. The outer aluminium . cup is similarly 
provided with a felt sleeve D. The water 

passes out of cup A into cup B through a ring 
of perforations :11, and it issues from cup B 
through a second ring of perforations F, 
which are at a higher elevation than the 
perforations E. The two layers of felt act 
merely to remove 

. 
the mechanical Im-

A NEW TYPE OF FILTER 
APPLIED TO A WATER 

CJOOLER. INTERIOR DETAILS OF THE fILTER. 

Remarkable expansion has taken place in 
the Indian manganese industry, statistics 
showing that while the total quantity of man­
ganese ore shipped through the Kidderpore 
Docks during the whole of the year 1906 was 
14,587 tons, the shipments up to end of octo­
ber last year amounted to 40,349 tons. The 
Carnegie Steel, Company, of Pittsburg, has 
acquired large manganese properties in India, 
and it is expected that t-bese figures will be 
yet further increased. 
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RECENTLY PATENTED INVENTIONS. 
perta:ln1ng to Apparel. 

PICTURE -SUPPORTER. - E; F. BRADT, 

Schenectady, N. Y. The invention pertains to 
picture hangers and easels, and the principal 
object is to provide a support for pictures, 
which can be adjusted to fit pictures of dif· 
ferent sizes. Another object is to provide a 
support which can be adjusted so that it can 
be hung on the wall under different conditions, 
or be supported with legs and a standard, as 

steel plates and the like, and without the use I .cles, indispensable for the
. 

needs of an infant 
of skilled labor, carried a distance in the vehicle having the 

VALVE-LIFTER.-D. ROHEN and D. E. improvement. 
COLLAR.-G. F. McMANU S ,  New York, 

N. Y. In the ordinary fold collar, .it is very : 
difficult to tie a bow tie, without rumpling the ' 
vertical p ortion, and yet tight enough to re- , tain the bow hodzontal and in proper position 
on the collar. This tie can be tied loosely 
enough to prevent rumpling and . �he siits will 
retain the bow horizontal and in »roper posi· 
tion on the collar_ 

Electrical Devices. 

CHOKE-COIL.-L. 0_ LANGWORTHY, B rad­
ford, Pa. The entire absence of hea.t ;  Perfect 
adjustment of voltage and Clearness of light : on a picture ; economy over all forms of rheo­
stats ' freedom from excessive current on short . 
eircuit ;  and the indestructibility of the coil ' 
under actual conditions of service, are the 
advantages in this invention for use on alter­
nating arc lamps, especially those used with 
moving picture machines. 

APPARATUS FOR PRODUCING ELEC­
TRIC DISCHARGES THROUGH GASES.-A. 
SCHNELLER, Ginneken, near Breda, Nether­
lands. An object of this invention is to pro­
vide new and improved apparatus whereby 
electricity is discharged through gases, in su�h 
apparatus a fluid dielectric being utilized. 
Many former diffie'lIlties are overcome by the 
present improvement, a fluid being utilized 
which is highly resistent even at the high 
tensions employed. 

or Interest to Farmers. 

HAY-PRESS_-E. W. KELSEY, Colliersville, 
Tenn. The invention operates the plunger 
shaft from a projection extending downward 
from the under side of a main cam, said pro­
jection being in position to act upon th'l. short 
arm of a lever, the long arm of said lever 
being attached to a plunger shaft, so that as 
soon as this shaft is released from the main 
cam the plunger returns to its normal position 
after hitving completed its rearward stroke. 
It is an improvement on the press for which 
Letters Patent were formerly granted to Mr, 
Kelsey. 

WEEDER AND CULTIVA'TO�. � O. J. 
GONZ.ALEZ, Palms, CaL One purpose here is 
to provide a type of implement, that will com­
bine in one device the functions of a culti­
vator and weeder, and to so construct the 
device that while cultivating the ground over 
which it is drawn it will destroy all weeds in 
its path without stopping or clogging, whether 
the weeds be one Inch or two feet high, or 
growing scattered or thick and matted. 

or General Interest. 
PROCES S  FOR EXTRACTING METALS_­

D. R. ROBERTSON, Denver, CoL The Improve­
ment relates to the extraction of metals from 
substances containing them, and more particu­
larly to the separation of so-caUed precious 
metals, and particularly to the separation of 
gold, silver, and copper from their ores. The 
process requires no special skill. 

UMBRELLA.-T. A_ STOMBAUGH, St. Marys, 
Ohio_ The construction permits the outer 
half portions of the bows of the frame to tele­
scope within the remaining portions thereof, 
and provides means for holding the bows ex­
tended full length, under stress of a distended 
coveriilg when ' the umbrella is raised ; it auto­
matically closes all the bows . when collapsed, 
and folds the stretcher rods by same move­
ment, permits the outer sections of bows to be 
telescoped, and permits. ,the frame to be 
bisected, whereby the length of the folded 
umbrella is reduced one-half, and a neat, com­
pact package is provided. 

BAG OR PURSE FASTENER. - L. B. 
PRAHAR, New York, N. Y. One of the pur­
poses of the inventor is the provision of a 
fastener particula rly adapted for bag frames 
and which comprises but few parts, the latch­
ing member having rocking movement to and 
from the keeper or keepers It is adapted to 
engage_ I t  may be effectually applied to any 
bag frame. 

an easel; 
MASSAGING DEVICE. - K C. JOPLING, 

Memphis, Tenn. The aim of this invention is 
the provision of a device, by means of which 
toilet preparations can be effectively applied to 
the skin of the body, which has means for 
intermittently ejecting the preparation, and 
which is controlled in a simple manner by the 
hand of the user. 

Hard_are. 

FORTON, Evart, Mich. This lifting device for 
foot or check valves is for use in tubular wells, 
and is especially designed to be employed in 
connection with sand pumps, wherein it forms 
a permanent and detachable part of the same, 
and is adapted not only a s  a means for grab­
bing and lifting the valve, but also to bore or 
drill to loosen the sand in the well-pipe in 
order that it may be readily pumped out. 

TRANSMI SSION MECHANISM. - L. E. 
MAHOUT, 10 Rue Leopold Robert, Paris, 
France_ The invention permits the following : 
Pertect equilibrium and absolute gripping of 
the belt in all its positions on the cones_ 
·Direct drive on diO'erentials at all speeds_ 
Clutching the engine progressively when start­
ing, positive transmission of power after start­
ing. Changing from forward to backward MICROMETER - GAGE. - C . . A. KE�LEY, running without declutching_ Utilizing engine Spring Lake, Mich. The pu�pos� here IS to for braking vehicle. Throwing 'rear axle of provide a caliper or galIe, WhICh IS graduated transmission out .of gear when running \lown in such man�er that it may b� read more easy gradients to run free and rotation of easily and qUIckly than others in Its class, the I transmission mechanism to no purpose be graduations bei?g most conveniently expres

.
sea avoided; Increase in range of vibrations of in 64ths of an mch upon the r?tatable thimble speed afforded by cones with a less crowded rigidly connected with the mICro�eter screw arrangement of the mechanism. 

?onstituting one Of the gaging pomts of the 
BOOKB INDER'S STRIP-APPLYING MA-mstrument. 

CHINE.-C. J. DUGGAN, Chicago, Ill. The STIRRUP.-W. D. MILI,ER, Saco, Mont. mechanism 'enables the . joining of the leaves to The invention embodies a stirrup-frame having be accomplished by the aid of a single roll of a cross bar or bolt and an auxiliary frame for ribbon or muslin to which glue or liquid paste securing the stirrup to the stirrup strap, is constantly applied ; enables the leaves to be having a hook normally engaging under the j oined while stationary and flat ; enables the bolt ; the auxiliary frame being movably seated glue or other adhesive material to be heated in the upper portion of the stirrup-frame, with before being applied to the joining striP . or to its hook so positionM that it will disengage the leaves or sheets. the bolt when pressure is brought to. bear on 
MOLDING-MACH INE.-J. P. COSTIGAN and the front of the auxiliary frame. 

J. F. J. COSTIGAN, New York, N. Y. In this WRENCH.-H. C. MOORE, New York, N. Y. patent the invention has reference to molding This wrench is intended for use by machinists machines, the more particular object being the and handy craftsman, or pipe fltters. The ob- production of a machine for molding pipe ject of the invention is to produce an imple- coverings and the like, in semi-cylindrical sec­ment which is simple in construction and tiollS_ The machine may be used for molding which will have Improved means for controlling pipes either in the form of cylinders or semi-the amount of opening between the jaws. cylinders as desired. 
COMBINATION-TOOL.--'--J. M. KIEHLE, Con- MACHINE FOR WRAPPING GRAFTS.-W. dersport, Pa. This improved tool comprises a H. BELL, Huntsville, Ala. In this instance the nail puller, a chisel or screw-driver, a hammer, invention relates to graftIng, and its object is a staple puller, and a claw, and is adapted to the provIsion of a new and improved machine be used for a variety of different purposes, for wrapping twine or the like around the such as repairtng fences, opening boxes or stock and scion, with a view to quickly and loosening siding. securely fasten the scIon in place on the 
NAIL.-W. HORNER, Reed City, Mich. More stock. 

particularly the invention relates to that type 
for use in blind naillng through the tongue of 
matched boards used for ceilings, floorings, and 
the like_ The inventor's object is to provide 
a nail which will not split the wood, which is 
rigidly held in proper relationship to the grain 
of the wood, and which may be readily driven 
into place so as not to interfere with the edge 
of the adjacent board. 

Household UtUltles. 
STOVE AND FURNACE.-W. R. FENERTY, 

Louisville, Ky. The invention relates more 
particularly to that type of stove or furnace 
in which there is provided a fire chamber sur­
rounded by a suitable casing, and the object 
is to so construct the parts that the lower 
portion of the chamber, which ' often becomes 
burned out and requires replacing, may be reo 
moved and a new one inserted without dis­
mantling the entire construction or removing 
the major portion of the casing or the upper 
portion of the chamber. 

CURTAIN-POLE.-J. KRODER, New York, 
N. Y. The object of the present invention is 
to provide a pole arranged to permit of con­
veniently engaging the knob with the end of 
the tubular pote, and in the case of telescoping 
tubular poles to allow of readily engaging one 
pole section with the other. It relates to 
curtain poles such as shown and described in 
the Letters Patent of the U. S" formerly 
granted to Mr. Krodel', 

Machines and Mechanical Devices. 

Prlille Movers and Their Accessories. 
ROTARY ENGINE.-T. A SHLEY, 8 Cemetery 

road, Louth, Lincoln, England. By the present 
invention there Is an adjusting device for ac­
tuating a steamtlght device at the side of the 
revolving piston, and the sliding abutments in 
the cylinder walls are provided with steam 
tight packlngs which are also capable of being 
taken out of the cylinder · through the side of 
the cylinder cover. 

DAMPER-REGULATOR.-C_ C. KOSTER, New 
York, N. J;, The aim of this improvement is 
to produce a regulator for use on steam boilers, 
furnaces, heaters, and the like, and ' arranged 
to accurately and automatically adjust the 
damper with a view to control the burning of 
the fuel and the generation of the steam in 
the boiler. It relates to regulators such as 
shown and described in the Letters Patent of 
the U. S., formerly granted to Mr. Koster. 

RaU_ays and Their
, 
Accessories. 

AUTOMATIC RAILWAY-SWITCH.-I. A. 
CALL, Bancroft, Idaho. The switch is adapted 
to be operated from a train or engine while 
in motion, and the inventor's object is to 
provide a switch of the stub rail type, which 
will not be apt to clog from snow, dirt, or 
other cause, nor from contraction or expansion 
of the rails at the switch. The Illechanism is 
located above ground o r  on a level with the 
track and not subject to disadvantages of un· 
derground or sunken parts. 

Perta1ni1lll: to Recreation. 
SODA-FOUNTAIN.-H- K. SMITH, Union, 

S.  C. The inventor seeks to provide improve­RACK_-J. BOYLE, New York, N. Y. The ments in the means for exposing a portion of invention refers to improvements in racks or the jar so the height of its contents will be railS adapted to be secured to the back of a made visible, also to arrange the filling means chair, to the wall, or to any other suitable so th!, jar.  may be filled from front of foun' stationary body and serve to support coats, tain and without necessitating the removal of wraps, or other garments and the like. It the jar, and further, improvements in the dis­may be normally left in Its lowered position pensing mechan,lsm whereby the quantity of so as not to obstruct the passage, and for use syrup dispensed may be gaged, and whereby may be readily moved to an extended position the syrup In the discharge tube will be drawn and firmly support garments. back by the readjustment of the dispensing 

AMUSEMENT-RAILWAY.-J. H. DEWEY, 
New York, N. Y. This invention has for its 
purpose the provision of means causing a car 
in its travel to rise and fall and to cause the 
body of the car to revolve and rock from ' side 
to side, simulating the rolling and pitching of 
a boat_ There are no points in the car at 
which passengers will not experience its mo-
tions. 

Pertaining to Vehicles. 
CUSHION ATTACHMENT FOR AUTOMO-

Designs. 
DESIGN FOR OIL�CLOTH.-A. HUNSICKER, 

Weehawken, N. J. In this ornamental design 
for oil cloth the pattern is in imitation of 
beautiful lace work. Mr. Hunsicker has also 
designed another ornamental 011 cloth com­
prising a prominently dotted band under which 
runs a branch on which appear at close inter-· 
vals leaves in pairs, making a plain yet very 
effective arrangement of plant figures. 

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

uerze8� 
HINTS TO CORRESPONDENTS. 

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

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

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

Buyers wishing to !'urchase any article not adver­
tised In our columns will be furnished with 
addresses of houses manufacturing or carrying 

specl�f .wJl.��n Information on matters of personal 
rather than general interest cannot be expect�d 
without remuneration. 

Scientific American Supplements r�ferred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
MIn!�fs

e. 
sent for examination should be distinctly 

marked or labeled. 

( 10765 ) J. S. M. asks : Will you kindly 
answer in your column of Notes and Queries 
the inclosed questions relative to Roman com­
putation ? I suppose the matter is simple 
enough, but I have never come across any 
work explaining it, nor any person whom I 
have asked who could throw any light on the 
subject. A. Very little is known concerning 
the method by which the Romans used their 
very inconvenient notation for performing the 
ordinary calculations. They are supposed to 
have used the abacus for all except the most 
simple problems. This instrument Is in com­
mon use now by all Chinamen, and it is not 
difficult for any one to see it used wherever 
these men may be found. A description of the 
'abacus may be had from any encyclopedia. 
There was a rod for each denomination of 
numbers to millions, seven rods each carrying 
five balls_ Another set of short rods corre­
sponded to these, and had one ball sliding on 
each. They could thus count by fives and 
carry by tens. Other rods supplied their need 
for calculating ounces. Further than this 
their business did not require them to go ; 
they never needed to divide the distari.ce of 
the- sun by the velocity of light_ They died in 
total darkness in regard to both of these data 
of the universe. As we said at the outset, we 
do n ot know the detail of the method by which 
the Romans made their calculations. Their 
mode of writing numbers was not like ours 
by placing like denominations in the same col­
umn, but each letter had its significance, and 
each number could be added by itself on the 
abacus, since each rod meant a denomination. 

( 10766 ) N. L. asks : What causes the 

FIRE-CURTAIN_-A. M. FULLER, St. Louis, devices to normal position so as to avoid drip 
Mo. In this case the invention relates to the from the syrup tube. Mr_ Smith has secured 
automatic fire-proof protection of openings in a patent for another soda-fountain, in which, buildings, and comprises a fire-proof curtain of in connection with the syrup holders and the asbestos or other suitable material, arranged devices for dispensing syrup therefrom, he to automatically cover doors, windows, and piovides electrically operated means for actu­other openings, upon the temperature in atlng the devices, and provides In connection proximity thereto reacliing a predetermined with lhe indiv:idUal devices in the respective degree. syrup holders electrically operated means for 

SEALING-CAP FOR B OTTLES. - E. D. actuating the respective syrup dispensing de­
B�]TTS and E. VANDENBERG, Laneaster, N. Y. vices. 
The object of this invention is to' provide a · ENGRAVING-MACHINE.�R. TURNER, New sealing cap for bottles, that may be readily Canaan, Conn ., and B. R. CORLEY, New York, applied to the open neck of a bottle, and N. Y. The invention relates to plate engrav­hermetically seal the broached receptacle for ing, and its object Is to provide a machine, the preservation of any contents of the bottle arranged to permit of conveniently, accurately, that may remain after the bottle has been . first and quickly producing sunken letters, signs, opened and a portion of the liquid therein re- - numerals, characters, and ornaments, and any 
moved. ' I desired combination thereof, in copper plates, 

sparks between the trolley wire and trolley 
of an electric car in motion, also the sparks 
which occur sometimes between the wheels and 
rails ? A. A spark occurs whenever there is 
an �ir gap between the trolley wire and the 
trolley, or between the wheel and the rail. 
A little gravel on the rail will produce the 
latter as · the wheel strikes it, and a jarring 
will cause the trolley to leave the wire. 2. 
Please give the colors In succession that show 
upon steel In tempering, from the lowest to the 
highest temper. A. . The colors upon steel 
vary from deep blue to a high straw color. 
The blues indicate low, and the straw colors 
indicate a high temper. The tempering is an 
individual matter which cannot be taught by 
a book_ 3. Is the United States superior to 
all other countries In mechanics ? If not, what 
country ranks first, as a whole ? , A. We think 
that mechanics in the United States are among 
the most skillful of any in the world. 4. Do 
either the inside or outside wheels of a rail­
way car slip in going around a curve ? If not, 
how is this difficulty overcome ? A. Both the B ILES.-J. E. MARRINER, Newton, Mass. One insIde and the outside wheels may slip in going purpose of this invention is to provide a around a curve. 5_ In your estimation, In cushion body support for automobiles and what field are the opportunities better-me­other vehicles of like type, cars, car-seats, etc_,  chanical or electrical engineerin g ?  A. Both which device is capable of convenient and ex- mechanical and electrical engineering are good pedltious application_ Also a purpose to pro- fields for any young man. Each one should vide a safe sunport for a vehicle even should follow his preferences. Every one who would all of the pneumatic cushions become de- enter either profession nowadays should be flated. highly educated. Both mechanical and elec-

COMBINED CARRIAGE ROBE, CUSHION, trlcat engineers pursue very nearly the same 
AND ATTACHMENT FOR HOLDING TOILET studies at first, and toward the last of the 
E SSENTIALS.�KATE . A. WERLE; Nazareth, Pa. course take different work. An electrical engi­
The Invention provides a novei combination I neer may soon learn mechanical engineering, 
with an infant's carriage robe or blanket and and vice verBa. 6. Is it a fact that 99 per 
an attached cushion, of pendent pocket attach- 1 cent of the energy In a ton of coal is lost in 
ments to the .cushlon, which afford . convenient I transforming ·that energy into incandescent 
means for the compact stowage Of toilet arti· electric lights, that is to say, is only one per 



Scientific American. MAy 23, 1908. 

NEW BOOKS, ETC. cent of the energy utlllzed in electnc lighting 
when coal is used as the source of energy ? 
A. It is not true that 99 per cent of the energy 
of the coal is lost in transforming it Into 
incandescent electrical light. In small steam 
plants 85 per cent may be lost, and In the 
large powers, where 1 % pounds of coal pro­
duce one horse-power, the loss drops to near 
80 per cent of the coal value. 

( 10770 ) O. B. P. asks : I am greatly ' 50 pounds. If the cask was n ot full of water 
. t re ted in the articles published in the. when the fish was put into it, and if no water � e P:EMENT on experimental electrochemistry. ' overflowed when the fish was · put Into the cask, 
I�P

has occurred to me that the part water I the weight of fish, water, and cask will be 65 
I . promoting chemical reaction be- pounds in the . case you specify. The whole �::e� ��mpounds would also furnish an ex- I turns upon whether the fish is alive and 

planation why water thrown on the flames. I' whether the cask is co�pletelY filled with 
of a burning building appears to aid combus- . water. If a person is weIghed after a meal, 
tion in some cases. Does it play the part of a he wlll weigh as much more than he did before 
dissociant ? A. It Is not obvious to us that , the meal as the .weight of the . food he has 
there is any connection between putting a mine I eaten_ Common sense teaches thIS. If a per

.

­
ute quantity of an electrolyte into a large son puts 1 % pounds of food in�o his pocket 
quantity of water and putting a small quan- and gets upon the scales he WIll weigh 1 %  
tity of water upon a large fire. In the pounds more than Wit?out the food in his 
cas of dissociation It Is not possible to use pocket. Write stomach In place of pocket, and 
the

e 
dissociated substance as ' separate chemical you will have the same fact. Or put nails in 

. substances. Thus, you cannot get hydrogen place of the word food. It will be equally 
and chlorine by dissociating HCI in water. true. 

MEDICO-PHYSICAL WORKS. Being a Trans­
lation of Tractatus Quinique Medico­
Physici. By John Mayow. Chicago, 
111. : The University of Chicago 
Press. 12mo. ; cloth ; 331 pages ; il­
lustrated. Price, $1.35. 

( 1076 7 )  W. A. G. asks : 1. Kindly show 
a circuit of three or more gas jets as wired 
for electric gas lighting. A. To light three 
gas jets with one coil, and at the same time 
run the circuit of the secondary coli through 
each gas burner, connect to the wires of the 
igniter on the jet, and carry the circuit back 
to the coil again. This will make a com­
plete circuit from one pole of the secondary 
around to the other pole. Connect the bat­
tery to the primary of the coil, and the switch. 
This makes another circuit complete. On clos­
ing the switch, a series of sparks will be 
thrown across the gaps at the burners, if the 
work has been properly done. 2. How should 
a R uhmkorff induction coil be connected to 
the· circuit-the primary or secondary being 
used, or both ? A. The battery and switch are 
in the primary circuit of the coli ; the igniters 
in the secondary circuit. 3. Is there any dan­
ger in the wiring, except where It is near the 
gas pipes ? A. There is no danger except where 
a spark is produced_ 4. A re there any liabili­
ties from fire due to the high current ? A. 
There should be no fire set by a battery cur­
rent. 5 .  Do the batteries have to be switched 
in, or is it not necessary ? A. The battery is 
brought into action by closing the switch. At 
other times it Is not In action. 

( 10768 ) M. L. T. asks : 1. In the so­
called "Highlow" lamp, is the small loop . of 
filament which Is used for the small candle­
power of a greater resistance than the large 
one? If so, what is its resistance in com­
parison with the large one ? A. We do not 
know the resistance of the filaments of the 
"Highlow" lamp, but the resistance of the 
&ide which gives the least light must be much 
greater than that of the side which gives the 
brighter light. 2.  Is a silk watch chain any 
protection to a watch from its being magnet­
ized when being carried in the pocket ? The 
first person claims that he wears a silk watch 
chain while working about a machine (which 
by the way Is a 150-kilowatt rotary converter, 
550 volts direct current) so that if it should 
hit the field casting, hts watch would not re­
ceive the magnetism by its traversing the 
chain as It would if it were gold. I claim 
that the material of the chain would not af­
fect the watclr becoming magnetized, . but If 
brought near enough to the . machine, the 
watch would receive the magnetism, even If 
it were in the pocket. I have always read 
that magnetism had no inSulator ; according to 
this, I believe the silk chain to be no protec­
tion from magnetism. Wfll . you please state 
your opinion of this ? A. Your friend and 
yourself seem til be a little mixed in ref­
erMIce to magnetism, silk watch chalns, etc. 
You are right that magnetism passes through 
space. ' It has no insulator, excepting Iron. 
It does not traverse a wire at all. It whirls 
around a wire In which a current of electricity 
is fiowing, and causes the current to move a 
magnetic needle, and thus makes voltmeters 
and ammeters possible. Silk on the other 
hand is an insulator of electricity, not of 
magnetism. Electricity cannot get off a wire 
covered with silk. Gold is a conductor of 
electricity, and if a gold watch chain touched 
any uninsulated metal which was carrying a 
current, a man who might touch the chain in 
that position would receive a- shock. If such 
a chain should touch the field casting only, 
nothing could happen, since the field casting 
is  not carrying a current of electricity, but is 
only magnetized. 

( 10769 ) H. S. N. asks : I have been a 

There are H ions and CI ions in the water, and ( 10775 ) J. L. C. says : Which of either 
yet no free H, nor any free Cl. Water is not brass, iron, tin, steel, copper, or aluminium 
the substance which Is dissociated, but electro- is the most affected by temperature, and what 
Iytes are dissociated when a small quantity is will its expansion be with a change of 60 deg. 
added to· water. on a Fahrenheit thermometer ? A. Tin has the 

( 10771 ) G. A. D. asks : Would you highest co-efficient of ex�ansion of the met�l s 
. you name. A bar of tm 100 . feet long WIll kindly inform me whether it Is pOSSIble to : expand 0.87 inch if the temperature Is in-build a brick smokestack or chimney 150 feet 1 d 60 d F L d ' Il d 1 14 . 

d h ' h ' 11 1 crease eg. . ea WI expan -
high, either square or roun , w IC WI )e I inches and a mixture of one part tin and two strictly plumb from top to bottom ? A. In , 

parts 
'
lead (white solder) will expand 1 Inch reply to your question as to . whether it would 

under the same circumstances. be possible to make a brick smokestack or I chimney 150 feet high, either square or round, ( 10776 ) A. S. L. asks : Will you kindly 
which would be 8trictly plumb, we would say : explain the following peculiar weather condi­
tha1J of course it is impossible to make any- : tions ? There was a fall of 2 Inches of fine 
thing mathematu:ally straight or phi�b. The I' snow In this vicinity recently with the ther­
difficulty of obtaming proper foundatIOn for a mometer at 36 degrees, or 4 degrees above 
tall chimney, and the possibility of unequal : freezing, wind from the south, and the snow 
settlement, make It especially difficult to have . did not melt after fallinll' Last year we had 
such a structure come as near to the absolute ! a rain storm from the northeast, with the 
plumb line as many other structures WOUld. i thermometer ;"t 23 degrees, or 9 degrees below 
It is customary to give the outer wall of a tall freezing, an d the rain freezing after falllng. 
chimney a batter, making the chimney smaller In the latter case the thermometer rose 
at the top than at the bottom, both for rea- slowly. A. The fall of snow when the tem­
sons of economy and stability. perature at the surface of the earth is above 

( 10772 )  J. N. P. says : 1. Why and freezing is due to the fact that the tempera­
how does water put out fire ? Why doe$ the ture at the altitude of the clouds is below 
water have the same effect whether hot or freezing. That the snow did not melt after 
cold ? A. Water puts out a fire by reducing falling was due to the cooling of the air so 
the temperature of the flame below the point ' that the temperature was soon at freezing. 

The fall of rain when the temperature at the of ignition, and is especially efficient for this 
surface of the earth is below freezing is due purpose because of the large amount of heat 
to the opposite state of all'airs ; the tempera­that Is required to tum it into steam. It is 
ture in the clouds is above freezing, warmer almost as effective when hot as when cold, be-
than it Is below.. That the temperature rose cause of the great amount of latent heat in 

the water. 2. Does the sun shining directly on after the fall of rain took. place may be ex­
a cooking stove have any effect upon the cook- plained by the heat which the rain gave off 

ing ? Does . It lessen the baking in _any way ? in cooling to the freezing point and freezing. 
If when shining on a flre In an open grate, 
does it reduce the heat ? A. The sun shining 
directly on a stove or lire in an open grate 
tends to increase the temperature slightly, just 
as it tends to increase the temperature of any 
other object. The bright sunlight, however, 
may make the fire appear less brilli8nt, and 
therefore appear to give out less heat. This 
effect, however, is deceptive. 

( 10773)  J. B. E. says :  What will be 
the approximate cost of Installing an electric 
light plant to furnish 1 ,000 16-candle-power 
lights and run one elevator (exclusive of light 
charges ) ?  The approximate amount of fuel, 
coal, for ten-hour run ? What horse-power 
steam outfit required ? Is direct or alternat­
ing current better for private hotel plant ? Is 
gasoline outfit practical for this purpose from 
standpoints of economy and reliability ? What 
would be the difference in cost of fuel between 
steam and gasoline with coal at say $2.50 per 
ton ? Is it practical to use exhaust steam in 
radiators for heating house ? Do you con­
sider underground tank with air pressure 
preferable to elevated gravity pressure tank 
for private water-works ? A. An electric light 
plant furnishing 1 ,000 16-candle-power lights 
and running one elevator will require an en­
gine which will develop from 100 to 120 horse­
power and a generator which would generate 
from 65 to 75 kilowatts. Such a plant will 

( 10777 ) H. W. says : Kindly answer 

reader of your paper for several years, and require from three to six tons of coal per ten 
always enjoy reading It. I should like to sub- hours, according to the type of engine and 

the following questions in the . column of your 
paper entitled Notes and Queries, viz : 1. 
How is the power of a gasoline engine calcu­
lated ? A. It  Is very difficult to accurately 
calculate the power of a gasoline engine. The 
horse-power is equal to the area of . the piston 
in square inches, multiplied by the length of 
the stroke in feet, multiplied by the number 
of working strokes per miaute, multiplied by 
the average pressure per square inch behind 
the piston, divided by 33,000. All of the 
quantities are easily determined excepting the 
average pressure in the cylinder. This wlll 
vary very greatly, according to the character 
and design of the engine and the richness of 
the mixture, the degree of compression and 
the time of ignition. As a general average, it 
would vary between 50 and 150 pounds. 2. 
To what temperature Is the air in the cylinder 
of a gasoline engipe heated by the combustion 
of the gasoline ? A. The · temperature in the 
cylinder of a gasoline engine Is even more 
difficult to determine than the average or maxi­
mum pressures. It would also depend on the 
richness of the mixture, the degree of com­
pression, the · size and shape of the cylinder, 
the efficiency of the cooling jacket, if there be 
any, and the · time and character of the Igni­
tion. The maximum temperature probably 
varies between 1 ,500 and 2,500 degrees ; but 
all parts of the mixture might not have these 
temperatures at the same time. 

mit a problem for solution. The problem is boiler that are installed. Direct current Is 8S ( 10778 ) R. M. G. says : 1. Can you in­
this : Several years ago I took a picture v( efficient and more simple for your purpose than form me what coefficient of friction to use In 
a fast train while running, a Michigan Central alternating current, and is perhaps more eco- figuring the power of multiple-disk friction 
fiier, at a point about two . miles east of De- nomlcal and .reliable than gasoline. It Is per- clutches ? Surfaces to be cast iron to cast 
catur. On development the plate showed a fectly practical to use exhaust steam in the Iron, running in oiL A. We know of no pub­
blur of 1/32 Inch, i.e., the pilot did. I used a radiators of a heating plant, and if the in- IIshed data giving the coefficience of friction 
Vive extra rapid plate ; the focus of the lens stallatlon is properly made, this will give sat- on friction clutches. For a clutch running 
was 6 inches ; the distance of the engine, the isfactory results and be a great saving in ex- in oil, we should n ot consider it safe to use 

John Mayow was born in May, 1643, and 
after due course of study was graduated B.C.L. 
from All Souls' College in 1665 , and D.C.L. 
in 1670. He studied "physic" and became 
noted for his practice of it, largely in the city 
of Bath. In 1679, he died, aged 36. During 
this shart life he wrote, in Latin, five treatises, 
the first two of which were published at Ox:_ 
ford in 1668, and the last three, together with 
a revised edition of the first two, at the same 
place In 1674. Mayow's .works received but 
scant notice in his own generation, !\nd it was 
not until the great revolution in chemical 
theory some hundred years later that those 
who came across his writings in libraries, were 
surprised to see that Mayow foretold the dis­
covery of oxygen, and that the new cheml�try 
was to a great extent found in his work. 
These quaint old writings are translated in a 
manner · to retain the naive spirit of the 
original. This volume of the Alembic Club's 
reprin ts deserves no mean place in all libraries 
where attention is paid to the history of chem­
istry. 

USEFUL INFORMATION FOR PRACTICAL MEN. 
Compiled for E. I. du o Pont Nemours 
Powder Company; Philadelphia : 
Dando Printing and Publishing Com­
pany, 1908 . .  32mo. ; 216 pages. Price, 
$1. 

This is one of the best technical handbooks 
that have recently come under our notice. As 
it is printed on a high quality of thin paper, 
the pocket book is unusually small for the large. 
amount of information is contains ; and this 
compactness is gained . in spite of the fact 
that at the end of the work there is inserted 
a memorandum book consisting of 50 pages of 
finely ruled section paper suitable for sketching 
to scale and making the necessary notes. The 
book opens with a set pf general tables. This 
is followed by chapters on rock drllllng, in 
which the three types, hand drills, machine 
drills, and percussion machine drllls, are 
treated. There are chapters on rock-crushing 
machinery ; on · earth work, with rules for cal­
culating quantities and weights ; on cement, 
lime mortar, concrete and plaster ; on masonry, 
containing complete tables of weights of stones 
and allied materials, and on bricks. Particu­
larly good, though brief, is the section devoted 
to boilers and that on pumps, fans, and blpw­
ers. There are chapters devoted to hoisting 
engines, tramways, and light locomotives. 
Some twenty pages are devoted to iron and 
steel. Then follow chapters on ropes, cables, 
and hawsers, and on roofing. Naturally; in a 
handbook brought out by a great powder com· 
pany, the final chapters on explosives will prove 
particularly valuable. The nature of high ex­
plosives Is explained, and directions are given 
for their handling in the various uses to which 
they are put. 

GAGES AND GAGING SYSTEMS. Design, 
Construction and Use of Tools, 
Methods and Processes Involved. By 
Joseph W. Woodworth. New York : 
Hill Publishing Company. 8vo. ; 
cloth ; ·249 pages, 258 figures. Price, 
$2. 

A reference work and text book for all 
practical men who are engaged in the manufac­
ture of precision tools and interchangeable 
parts. In the en tire work, all obsolete prac­
tices and methods have been eliminated, and 
the treament has been confined to the design, 
construction, use, and adaptation of the nu­
merous tools and systems illustrated. The de­
scriptions have been made as brief and concise 
as possjble, always of the most up-to-date and 
approved methods of construction, yet at the 
same time, the fundamental principles involved 
have not been neglected. The majority of the 
tools taken and methods described, have been 
selected from the columns of "The American 
Machinist" and "Mac'hlnery" ; however, a great 
many of the articles are original. This work 
should assist the present day mechanic In the 
design, construction, and use of expedient and 
economical gages and gaging systems. 

pilot, from the camera, 50 feet ; the length pense. Either an underground pressure tank a coefficient larger than about 0.05. 2. Exam- METHODS FOR EARTHWORK COMPUTATIONS. 
of exposure, 1/100 of one second ; camera was or gravity pressure can be satisfactorily used pie : How many surfaces would be required By C. W. Crockett. New York : John 
placed at an angle of 15 deg. with the track. for private water works. Nothing is superior to transmit, from rest, a torque equal to Wiley & Sons. 8vo. ; cloth ; 114 
What waS the speed of the train ? The camera to the gravity pressure. 1,000 pounds pull on a 3 3/16-inch radius ( i.e., pages. Price, $1.50. 
was a Vive, 4'\4 x 4 '\4 ,  meniscus lens. A. The radius equal to the effective radius of the In this book a series of rules has been formu-solution of your problem of the speed of the ( 10774 ) H. A. says : A cask of water disks ) ? Clutch disks ' 8 inches diameter, lated by which the terms necessary for the train is not difficult, at least so far as a is placed on a pair oj' scales. It weighs 50 4-inch hole = 37.69 square inches effective area. numerical computation of �olumes, either by sufficiently' close approximation is concerned. pounds. If a fish weighing 15 pounds ( sal- R = about 3. 3/16 Inches. Pressure on clutch the prismoidal formula or by the average end Start with the fact that the image of the mon ) i s .  placed in the water contalned in the pL ltes, 1 00 pounds. A. Assuming the coefficient area method, may be written directly from the pilot moved 1/32 Inch during exposure. Since cask, will it raise the weight of the cask or of friction on the clutch you mention, it would notes. In each of the first three · chapters a the lens is 6-inch focus and the pilot is 50 not ? It is argued by some apparently smart require 200 surfaces. 3. What is the better · general rUle, applicable to any case, is first feet away, the pilot moved across the line men, but I want to lay down. your word to way to increase the power-by increasing the 2tated ; and then special rules, applicable to the drawn through the center of the lens, 100 them as proof. I contend that the cask then area, the number of surfaces, or the pressure ? cases that most frequently occur in practice, times 1/32 inch, or 3.125 inches, since 50 feet weighs 65 pounds. A person weighs 140 A. The best way of increasing the power of are given, these rules gaining in simplicity as is 100 times 6 inches_ And since the camera pounds before dinner, does he weigh any more a friction clutch is first by increasing Its diam- their application becomes more and mo·re lim­made an angle of 15 deg. with the track, we after a hearty meal, say of 1 %  pounds ? It is eter, thereby increasing the lever arm through ited. Tables and diagrams have been issued in must divide the 3.125 inches by the sine of generally contended here that he does not. I which the force acts ; second, by increasing large numbers, · each prepared for a special case 15 deg. to find the distance the pilot moved say he does. Who is. right ? A. If a: cask the pressure ; third, by increasing the number and necessarily limited in extent, and many of during the exposure. This gives 12.07 Inches full to the brim with water has a live fish put , surfaces in - contact. Increasing the area them are valuable in their separate fields. But as the distance the train moved in the time into it, as much water as the fish displaces of the surfaces without increasing the pres- the slide rule has been coming into such gen­of exposure, or 1/100 second. In one second it will overflow. As a fish weigbs the same as sure has no effect. 4. Can you refer me to eral use in recent years that the author has moved 1,207 inches, or 1 00 feet 7 inches. This � the water it displaces when floating in water, some work that treats of this subject fully � deemed it advisable to prepare one; described Is II "peed of somewhat over 71 miles per hour . ... it fOllOWS . .  that the cask full of water and fish A. We are sorry that we cannot refer you t<1 in Chapter VI, that may be used for earthwork As we said above, this is an approximate solu- weigh the same after the flsh has been put inti) any work that treats of this subject. We dete�'minatlons. The adopted arrangement of tion, but stlll not far from the result which an the water· that the cask and water weighed think you will find of Interest an article on the scales makes the instrument general In exact solution ,!ould give. before the fish was put into the water, that is, clutche!! in SUl'l'LIIIMIIINT No. 1448. application, so much so that it will enable the. 
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computer to determine the volu:ne in any 
considered in this book. 

case � With the lantern projection ·of still pictures. area than the United States, her climate Is ex- INDEX OF INVENTIONS 
RUBBEB TIBES AND ALL ABOUT THEM . 

Pneumatic, Solid, Cushion, Comb ina­
ti{)n. For Automobiles, Omnibuses, 
Cycles, and Vehicles of every de­
scription. By Henry C. Pearson. 
New York : The In lia Rubber Pub­
lishing Company. 8vo. ; cloth ; 282 
pages. Price, $3. 

Rubber is not, as is almost universally sup­
posed, the sap of a tree. It Is a thick, milky 
juice exuded by the' 3pongy bark of certain 
tropical trees when they are punctured. Al­
though many hundreds of species produce this 
sap, but a few are of commercial value. The 
best rubber comes from Peru, but since Para,. 
in Brazil, is the port by which it ·reaches the 
markets of the world, Peru gets no credit for 
its production. The process of making crude 
rUbber into the commercial article is largely 
one of baking, with the addition of sulphur. 
In Inferior grades certain cheapening sub­
stances are added, but In first-class automobile 
tires the utmost care is maintained that no 
adulteration should take place. The major 
part of the work treats of tires, tire . tools, 
inner tubes, and the relative advantages and 
'lisadvantages of the varioUs forms now manu­
factured, both in this country and abroad. 

WHAT ROME WAS BUILT WITH. A De-
scription of the Stones Employed in 
Ancient Times for its Building and 
Decoration. By Mary W. Porter. 
London and New York : Henry 
Frowde. 16mo. ; cloth ; 108 pages. 
Price, $1.40. 

. 

A delightful little hand-work of the stones 
used in the building of ancient Rome. In It, 
anecdote and historical fact are mingled with 
petrology in a very agreeable mal).ner. The 
craze for rare stones for building purposes was 
more marked In Rome under the emperors, 
reaching its height with Augustus, than in any 
other country at any time. It was Augustus's 
boast that he found Rome of "brick and left 
it of marble." The stories of these mere Inert 
building materials are so entangled with the 
records of greater deeds, that it is impossible 
to speak of the one without recalling the other. 
THE MATHEMATICAL THEOBY OF ELEC-

TBICITY AND MAGNETISM. By J. H. 
Jeans, M.A., F.R.S., -Professor of Ap­
plied Mathematics in Princeton Uni­
versity. Cambridge : At the Uni­
versity Press, 1908. Cloth, 61h x 1014 
inches ; 536 pages ; 137 figures. Price, 
$4.50. 

Electromagnetism is founded upon many ob­
servations, experiments, and theories, yet its 
growth can be traced back to two facts-the 
property of becomirig electrified when rubbed, 
p'ossessed by amber, and the attraction that 
lode-stone has for iron. The observation of the 
first of. these phenomena is attributed to Thales 
of Miletus (640-548 B. C. ) ,  while the second of 
them is mentioned by Lucretius. We now know 
that these two peculiarities are not isolated 
from each other, but are closely joined links 
in a great and intricate chain-work of mani­
festations. Of electromagnetism there are 
thr�e branches : electrostatics ; magnetism, or 
more correctly magnetostatics ; and electro­
dYJIamics. Electrodynamics deals with the 
motion of magnetism and electricity, and in 
tJui development of this branch it was that the 
two groups of magnetism and electricity were 
;(O\lIld to be related. The rehition is a recip­
rocal one ; magnets in motion producing the 
same etl'ects as electricity at rest, and elec­
tricity in motion producing the same etl'ects as 
magnets at rest. The - treatment of the work 
is mathematical, and while rather awe-inspiring 
at first glance, is not as severe as It appears. 

It is as com,pl<lte as the present state of the ceilent, and her resources enormous. For her 
art .permits, imd contains a number of recipes commercial development, however, capital 1s 
and. formulas that should prove useful, necessary. We Americans should look into this 

CLIMATE CONSIDEBED ESPECIALLY IN RELA- matter, for under her stable government, pro-

TIi)N TO MAN. By Robert De Courcy tectlon for all sorts of enterprise is to be 

Ward. New York : G. P'
- Putnam's found. ,!,he Germans bave realized this, and 

Sons. Illustrated ; 8vo. ; cloth ;  372 have fiocked to this rich region in numbers, set­

pages. Price, $2. tling there, and aiding materially in the bulld-

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 12, 1 908. 
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 list abont copies of these patents.] Cl1mate is ' based on a collection of notes ing up of the trade and prosperity of the land. 

which . the author has been accumulating for That our neighbor wishes to be better known 

the past , ten years. It does not attempt to Is shown by the publication of the translation 

present any very new or original material, per- of , "The Brazil of To-day," a full description Abdominal supporter and truss, B. F. Lacy 887,200 

haps, but I·t does aim to co-ordinate and to of the country, which is illustrated profusely. A.cid, concentrating nitric, H. Pauling . .. . . .  887,266 
Advertising device, E. H. Lawton . . . . . . . . . .  887,104 

set forth clearly and systematically the The same thing may be said of Brazil that Agricultural implements, riding attacbment 

broader facts of climate' in such a way that can be said of almost any other of the large Agri�'::'itu�al If�p�!�:.'.t�: ' �t��;i�g ' n;��h�;': 887,305 

the general reader, although not trained in the South American countries : We should turn Ism for, M. Goodfellow . . . . . . . . . . . . . . . . 881,624 

"technicalities ' of the science," may find It easy more o-t 'our attentiOn to them. . Air comprelOlor, F. B. Babbe . . . . . . . . . . . . . .  887,671 
Air inlet, fresb. Fruin & Crotty . . . . . . . . . .  887,322 

to appreciate them. At the same time, the DBEDGING FOB GoLD IN CALIFORNIA. By Alloying tungsten, molybdenum, etc. ,  witb 
needs of the teacher and stUdent have been D'Arc. y Weatherbee. San Francisco : iron and steel, P: Kemery . . . . . . . . . . . . .  887,648 

Amalgamating apparatus, F. D. �'enn . . . . . 887,319 
kept 'constantly In mind, and the subject mat- Mining and Scientific Press: ' 8vo. ; Amalgamator, F. B. Sanford . . . . . . . . . . .  , .  881,699 
tel' has been arranged In such a way as seems cloth ; 217 pages, illustrated. Price, Amusement device, E. M. Fraser . . . . . . . . . .  887,()82 

$ 
Animal catcber, S. A. Buxton . . . . . . . . . . . . . 887,460 

to best adapt it for the purpose of thorough 4. Animal trap, H. L. Mainland . . . . . . . . . . . . . .  887,675 
study. The section devoted to tropical diseases There is much diversity as to the merits of Arcs, apparatus for producing voltaic bigb-
sh Id ' th . f tt ti f h h 

current, H. Pauling . . . . . . . . . . . . . . . . . . 887,220 
ou prove wor y 0 a en on rom t ose t e various !dnds of drills, owing to the youth Aormature winding macbine, C. H. Lewis . . . 887, 106 

who intend to travel In warm countries . . In of the industry. Mr. Weatherbee can be given -Asparagus cutter. C. F. Davis . . . . . . . . . . . .  887,466 

fact, much information of vital importance to full faith both m' J'udgmen' t and in experience. 
Assl1Y furnacp., L. Baudendlstle . . . . . . . . . . . . 887,057 
,Assembler, automatic, W. L. Ainslie . . . . . .  887,731 

travelers is contained In this work. To the TELEPH, ON, E CONSTBUCTION, INSTALLATION, 
Autograpblc register, W. Maass . . . . . . . . . . .  887,208 

person who desires to be well Informed, and WIBING, . OPERATION, AND MAINTEN-
Automobiles and otber, vebicles, alr-cusbion 

and air compressor for, Nelson & Gal-
have an intelI!gent knowledge of , the world In ANCE. By W. H. Radclitre and H. C. loway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,505 
which we live, the many interesting elements Automobiles, dust removing and exbaust de-
of climatology expressed in the pages wI'11 pro-

Cqli!hing, Jr. New York : The Nor- vice tor, P. N. Ramsey . . . . . . . . . . . . . . . .  887,227 

man W Henley P bI " h" C Antomobnes, transmission gearing for, E. 
vide reading of a very high order of interest. " , ' . . U IS Ing ompany. G. Ho1fmann . . . . . . . . . . . . .  . . . . . . . . . .  887 093 

161110. ; cloth ; 125 illustrations ; 171 Axle, selt lubricating veblcle, ·B .  F. Willett 887'561 
PRACTICAL EABTHWOBK TABLES. By' C E "'''ges Price $1 Baling press, D. Hendersbot . . . . . . . . . . . . . 887:635 .' . . . ..,., . , . Balloon, dirigible, R. Tbayer . . . . . . . . . . . . . 887,443 Honsden. London and New York. The purpose of this book is to furnish a Bank, savings, H. St>llin . . . . . . . . . . . . . . . . . 887,531 

16mo. ; ·  cloth ; 44 pages, illustrated. WMk Ul-at 4I nQ way confilcts with other pub. Barrels for reuse, preparing cbarred wbls-
Price, 90 cents. lications on telephony either of encyclopmdic Bars�y 

;"':ier�::
d
�� gaii,{i ' i��t;,{';'��'t' 'io'r: 

887,375 

The main object in estimating for any pro- or less pretentious scope. Intended for the T. A. H\)arson . . . . . . . . . . . . . . . . . . . . . . .  887,092 

ject whatever is to secure Ilcccuracy in prepara- amateur, th.e wireman, or the engineer who de. 
Basket, C. E. Miller . . . . . . . . . . . . . . . . . . . . . . 887,411 

I 
Bearing, M. Jobn . . . . . . . . . . . . . . . . . . . . . . . .  887,397 

t on, and reduction of labor In gettir.g at cost.- ' sires to establish a means of telephonic com- Bearing, ball, · W. Nice, Jr . . . . . . . . . . . . . . . . 887,265 
Earthwork . tables have , been prepared with a mimication between the rooms of his home, 

Bearing, ball, J. L. Straub . . . . . . • . . . . . . . . .  887,356 
Bed, collapsible coucb, J. Klewlcz . . . . . . . .  887 198 

view to reducing work necessary in the prepa- office, or sJ;top, it deals only with such things Bed spring, J. McPb .. rson . . . . . . . . . . . . . . . .  887: 1 1 1  
ration of estimates for roads, railways, canals, as may be of use to him rather than with ' Bedstead crib .attacbment, W. G. Scbnee . .  887,52) 

earthen dams, and the like. theories wjIich would have place only in theo· t�i°';f;. �,;/·:r�p: ·c�mbi-';e·d: ·Ji:."C: · FI�h�� ��+:�}� 
CONVERSATIONS O N  ELECTBICITY. By retical works. The reader I s  assumed to know Belts, cross stay for, J .  A .  Wangsness . . . . .  887,153 

b I t I thin f h 
Beveling machine, E. H. Slick . . . . . . . . . . .  887,350 

Joseph G. Branch. An Elementary a so u e y . no g 0 telep ony, and no Intri- Binder attacbanent, J. E. Bobb . . . . . . . . . . . . 887,271 

Work Written Especially for Engl- cate mathematics are used nor Is mention made Binder, loose leaf, A. E. Cbatterson . . . . . . . . 887,462 

f 
Bit brace bandle, S. H. Stearns . . . . . . . . . .  887,108 

neers and Students. First Part. Chi- 0 any apparatus, cl'rcuit, or system which Is Blind operating device, window, D. F. Lon-
cago : Rand, McNally & Co. With 105 not thoroughly illustrated and described with ergan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887,670 

illustrations. 12mo. ; cloth ; 282 respect to its construction, installation, wiring, �����
e
:.

, 
b����!:initt;;S,

J
· E�°Re"'ini�gt�';' : : � : : : :  �+::�: 

pages. Price, $2. operation, and maintenance. The ' equlpments Blowpipe, metal cutting, C. Delcampe . . . . . .  887,467 
and the Ijlethods of wiring presented have been nobbin, B. Gause . . . . . . . . . . . . . . . . . . . . . . . .  887,621 

A highly to be recommended work upon the selected With . great care from 
'
those which have 

Body loop ,,. banger, C. Druck . . . . . . . . . . . . . .  887._ 
elementary principle of electricity. The type Boiler furnace. P. Swanger . . . .  : . . . . . . . . .  887.440 

Is large and clear, and the illustrations numer- been in use for a sufficiently long time by the Book, etc. ,  scrap, M. Wminger . . . . . . . . . . .  887,448 

B 11 d '  d d t I f th I 
Bottle, F. N. Flsber . . . . . . . . . . . . . . . . . . . . .  887,320 

ous. A sUght error appears on page 90. Re- e an m epen en compan es or e r prac- Bottle, slpbon, M. Levin . . . . . . . . . . . . . . . . .  887,667 

ferring to Fig. 26 on the 'precedlng page, the tical value to become thoroughly known. Bottle stopper, W. B. Reilly . . . . . . . . . . . . .  887,229 
Bottle stopper, L. S. Flatau . . . . . . . . . . . . . . 887,619 

letter E is spoken of, although no such letter THE METALLUBGY OF THE COMMON METALS, Bottles and glasses, Wire lever lock for, R. 
appears in the fignre. The meaning, however, GOLD, SILVEB, IBON, . COPPEB, LEAD, AND Veeck . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,293 

BoWling aUeys, pin spotting device for, W. 
is quite plain in spite of this mistake of the ZINC. By Leonard S. Austin. San Josepby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887 399 

t Francisco C 1 Th Mi ' d Box cover holder, G. W. Van Dressen . . . . .  887' 1 53 
prln er. , a . :  , e nlng an Box rack, cracker and cake, C. F. Igelmann 887:329 
PRACTICAL HYDRAULIC TABLES. Water Scientific Press. 8vo. ; cloth ; 407 Brace and brace frame, corrective flexible, 

S I d D . B C E pages ; 171 illustrations. Price, $4. G: W. Haas . . . . . . . . . . . . . . . . . . . . . . . . .  887.389 
Upp Y an ralnage. y . . Braldmg macblne, J. Lundgren . . . . . . . . . . .  887 259 

Honsden. London and New York. This outline of the metallurgy of the com- Brake mecbanism for mine cages, skips, ' 

5 $ 5 mon metals gold sll I I d and lifts, safety. A. M. Newman . . . . . .  887,264 
16mo. ; cloth ; 10 pages. Price, 1.2 . " vel', ron, copper, ea , Brake sboe, J. D. Gallagber . . . . . . .  887,243, 887,244 

These :tables and diagrams were originally and zinc, is devoted to the description of the Brake sboe, Rosing & Gordon . . . . . . . . . . . , .  887 274 
processes of winning the metals from the'r Brake slack adjuster, M. W. Hibbard . . . . . 887:6.37 

prepared for personal use. They are designed 1 Brick and blo<!k mold, C. W. Jones . . . . . . .  887 398 
to be serviceable in a practical manner, and ores, and to the refining of these metals, ex- Bricks, means for drying green, A. J. War-

' 

their application is upon simple lines. With cept iron, the metallurgy - of which is given Brid�':,�, ��'u',{t�"'j,�i����' f��' iift: 'r.: ·ii. ·  si,;';': 887,294 

their assistance It Is possible to quickly and only to the point where pig iron is obtained. maker . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  887, 131 

easily ascertain the sizes and cost of pipes re- Following the description of ores, as well as Bridie blind, F. T. Moore . . . . . . . . . . . . . . . .  887,338 

qulred in a complicated water.supply system. of the tools used in treating them, and the Brusb, blacking, A. S. Vaugban . . . . . . . . . .  887, 155 Brusb, . flour bolter, E. E. Tinker . . . . . . . . . . 887,545 
materials of w:hich the furnaces are composed, Brusb, tootb, E. D. Barnes . . . . . . . . . . . . . . . . 887,181 

SAFE BUILDING CONSTRUCTION. A Treatise we come to their sampling for the determlna- Bucket dump, weU, H. R. Anderson . . . . . . .  887,566 
Giving in Simplest Forms Possible tion of their exact value before treatment. A ����:�: ��e:t.

r
� t. WJ':!��n; : : : : : : : : : :  :+:&�� 

Practical and Theoretical Rules and chapter has been devoted to the subject of Building block mold, F. M. Sawy"r . . . . . . .  887,432 
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Clotbes pin, G. F. Brock . . . . . . . . . . . . . . . . . 887.719 
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Coup1ing, M. F. Richal'dsoll ..... 
Co\'er 'alld strainer, combintltion, G. & H. 
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lines of ma.chine shop and tool-room service. .Ask for Catalog" B." 
SENECA FHLS lIIf·G. CO. 695 Water .st., S�neca Falls .. N. Y. 
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B HJf� � Mil' �. L � 
.n:�-ye", gu.r.nte;::ompr���{!h:;����: °or12r �i':: ( :1. 5 =rr.fti Belle We Motor Co., Dept. 18, Detroit, Mich. 
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catalog SI or :Motorcycle catalog C. 

Motorcycle Equipment Co., Hammondsport, N. V. 

A MONEY MAKER _. �. 
: . 

_ �';' . ' Hollow Concrete Building Blocks 
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Macbine. Fully guaranteed. 
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615 N. 6th Street. 'ferre Haute.lnd 

PAT .. ENT·S 
Our.Hand Book on Patents, Trade-Marks, 
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Munn & Co. receive free notice in the 

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

TOOls I Tools I Tools I 
We keep all kinds. Send your name 
on a postal and get our 88-page Booklet 

Absolute Reliability and Easy Starting? 

CUSHMAN 

Our 1908 Models will contain 
more real motor value than 

has ever before been 
incorporated in one 
small motor. 

They are made es­
pecially for the man 
who wants the best. 

MOTOR COMPANY 
202& N. St •• Lincoln. Neb •• V. S. A. 
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thane, F. Funcke . . 887.620 Their Or�g-�n and �evel.opment.-An important series of 
Dyeing machine, PaYl1£' & SVnlluce . 887 , 511 papers IZ:lvm� a blstorJcal r�sume of tbe rotary pump 
}ljar drum, HI·titicial. C. II. \Vilsun ...... 887.'5();3 TH IS !1nd engm� from 1588 and Illustrated with clear draw-
Easel, adjustable, J. B. 'l'il.nberlake ...... 887,152 - mgs showInll tbe construction of various forms of 
Elastic webbing, S. Kops .................. 88"7,G54 GRINDER pumps and engines. 38 illustrations. Contained in 
Electric apparatus, vapor, A, i\f. Jllckson 887, 642 SUPPLEMENTS 11 on, 1 t 10, 1111. Price 10 cents 
l£leetric interrupter and intermitter, J. R. each. For sale by MunD & Co. and all newsdealers. 

Kelley . . . . . . . . . . . . . . . . . . . . . . 887,006 
Electric light fixture. !-1. A. BUliN' . .. 887,455 
Electric machine, dynamo, I-I. G. Reist .. 887,521 
Electric milchine, dynamo, L. R. Hornung 887,639 
Electric systems, app"ra tus for the regu-

lation of, G. A. SVells, jr., reissue.. 12,793 
Electric \"'I'ire hanger, D. S. Beyer ...... 887,578 
Electrical cut out, P. T. McNally ........ 887,501 
Electrical switcb, Hilliard & Parsons .... 887,723 
Electrode for electric furnaces and making 

tbe same, Price & Tone .............. 887,]23 
Eleva to .. , J. Van Vleck .................... 887,154 
Elevator snfety device, SV. J. Kern ....... . 887,G51 
EmbroideJ'Y hoop, L;-'. E. l\:ohle1' .......... 887,403 
Engine, M. l"scbimpel'le............. 887,549 
Engine driving mechanism, traction, \1'. 

P. Mathews................ 887,410 
Engine starter, C. J. Coleman ... .. "... 887,067 
Engines, meal.tF; for operating reverse le-

vers of, C. R. Smith..... 887,132 
Envf'lop, safety, S-\7. l". OlivE't' . ......... .... 887,509 
I!;tciling or engraving milchine, II'. r.... O. 

Wael_wortb ... ...... . .... 887,553, 887,554 

Has no pumps, no valves. No 
piping required to supply it with 
water, Always ready for use. Sim­
plest in con3truction, most efficient 
In operation. Price 'will inu'l'est you. 

w. J<'. & JNO. BARNES CO., Est:lblished 1812. 
1999 Ruby St., Rockford, Ill. 

MOTORCYCLES 
New Single and Doulle Cylin· 
der Modeln for 1908 ll0W ready. 
Diamond M e d aL, Hi g h e s t 
Award, National Endurance 
run, won on a Curliss. t:5end 
for Cl1talogue H and Booklet 
U Achievements." 

G. H. CURTISS MFG. CO., Hammondsport, N. Y. 
RACINE 

IGNORANCE of the laws of set.. and 
sex will not excuse infraction of Na­

tures decree. The knowledge'yital to a 
happy successful life has been collected 
in •• SEXOLOGY:· 

A Book for Every Home 
(Illwtrated) 

BJ William H. WallinE. A.M .• M.D. 
It contains in one volume: 

Knowledge � Young Man Should Have. 
Knowledge a Yout!g Husband Should Have. 
Knowledge a Father Should Have. 
Knowled� a Father Should Impart to His Soo. 
Medical Knowledge a Husband Should Have. 

Knowledge So Young 'Vornall Should Have. 
Knowledge a Young Wife Should Have. 
Knowledge a Mother Should Have. 
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professors :md lawyers throughout the country. BenJaml)) ............................. 887 ,7J 7 Operator can see his work without obstruc-Eyeglasses, W. H. "Teaser ................ 887,364 1 tion, with absolute protec-

FalJric bolder. Galloway & Sweet. ......... 887,386 tion from accident. 
Farm gate, W. A. Aste ................... 887,177 ilIA NTTFAVTURERS-
11'astenel', A. M. l'\Jattson .................. 887,209 Protect Your Operator. 

Rich Cloth Binding. }i"ull Gold Stamp. 
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rOiller, .T. A. Cutter ........................ 887,069 
Filter, E. J. Swcetlal'd .................... 887.285 
Filter element, C. Sellenscbeidt .......... 887,349 
11'ire escape, .1. J. Vun Broekhovcu . . . . . . • •  887,350 
Fire extinguisheL', L. A. Har!;;el' . . . . . . • • . •  887,392 
I1'ireanus, automatic sbell ejector for, A. 

J. Aubrey ................. ............ 887,569 
Fireul'ms, fore stock fastener for, A. J. 

Aubrey .................. . .. . 887,568 
Firing mechanism, autom!ltic, K. Voller . • • •  887,713 
J,'ish trap, J. H. Cro'yson ............... .. .  887,232 
l"isbing rod rcel clamp. J. L. Smith ..... . 887,437 
Flangc lubricating devicf', J. C. Mnrtin . •  887,680 
Flue !'attlcr, W. H. V. H Osing ............ 887,273 
Flushing apparatus, E. E. Dickson ........ 887,600 
Folding box, O. E. Kirmse ..... , .......... 887.729 
li'orging and riveting fUl'nace, W. N. Best 887;182 

Oan't��'�rJK 
-the fastest and safest boats built. Made of pressed steel plates. with air 
c.hambers in each end like a life boat, they are absolntely safe. Faster. 
hghter and more bnoyant than wooden boats-practically indestructible­
they don't leak, c rack. dry out or wear out. and every boat is absolutely 
guaranteed. The ideal boats for pleasnre, summer resorts, boat liveries. etc. 

'Send for catalog of Motor Boats-Marine Engine" -Row Boats-Hunting and Fishing Boat". 
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I
Ige, Viut�:r�os�t,� 'I.�' 'F[�l;;t: 887,17,5 

887,724, 887,725 S · t Yl A · 
FlII'nace feeeling apparatus, II. E. Smytbe .. 887,535' Clen l lC mel-lCan Furnace fucl feeder, G. nT. Gardner ...... 887,085 \ I I 
Furnace grate rocking and locking device, 1------------'------.... 

Index 
Fustbl�k, ��e�7�i'l;g' ;';;lliipi�:' E'.' \V�st�'r: 887,523 of Manu' +'acture r co 

dabl ................. 887,559 ,� J' I J 
Fuses, tool for connecting up electJ'ic, � 
Gam!' ��i)ft�:�I��S A·.·�'icbi,;�:.... ���:l1:� 
Came apparatus, S. E. Crcasey .......... 887.464-
Garbage destructor, G. W. Parker ........ 887,219 
Garment c10sing device, I. J. Calhoun., .. 887,586 
Garment supporter clasp, S. I\:ops ........ 887,655 
Gas analysis :1pparatus, Simm311ce & Abady 887.706 I Gus IJUl·tll'1', T. L. Willson............... 887.297 
Gas engine, I-I. T. Dunbar....... 887,237 
Gas engine. I!'. A. Sharplwck. ... 887,703 
Cas generator, acet.r1f'nc, C. "Y·. ME'tcalf. 887,401 
Gas producer, C. J. Atkinson ...... , ..... ,. 887,300 
Gas pl'oducers, poke bole for, H. E. Smythe 887,536 
Gas, prodUCing, F. Ballke ................ 887.058 
Gate, E. P. Malone ...................... 887,616 
Gcal' contl'o1Jin,; mechanism, re\'el'sing, J. 

W. H.'IUh .............................. 887.518 
Gear, reversing, .T. W. Raub .............. 887.517 
Geal', transmission, E. J. Sf'llE'Y .......... 887,276 
Glass, apparatus for the manufacture of 

plate, E. Gobbe ....................... 887.623 
Glass 01' stone. glazing. G. B. NOI·grave .. 887.507 
Glass tube cutter, C. Dorn ... ............. 887,004 
Globe, !<eograpbical. I,. H. Phillips ...... 887.7 40 
Globe boldel·. A. W. Kerber .............. 887,650 
Grading and excayating machine, S. H. 

Bloomer ....................... ....... 887,459 
Grain cleaning apparatus, Janney & Gl'uhnm 887,196 
Grain hulling or cleaning mnchine, U. 

Wedge .............................. . 
Grain separator, Blflc1\: & Kipping ....... . 
Grip c1utch mecbanism. M. W. O'Brten ... . 
Hair pin, C. B. "Thocler ................. . 
Harne, adjustable, B. H. Stover . . . . . . . . . •  
Harne fastener, G. A. Miller ... ...... . ... . 
Hammer, vacuum power, L. Golly ....... . 
Hand strap, J. S. Doyle ..... . ......... . .  . 

Scientific .Ilmerican I 
. Index . 

of Manuf.acturers 

Fint Edition 1:5,000 Copies 

NEWLY REVISED EDITION of 1908 
64 PAGES, 2500 ENTRIES. FREE 

SOME ten years ago the publishers of the 
SCIENTIFIC AMERICAN issued an 
index of leading manufacturers. This 

book has proved so popular that the demand 
has warranted an entire new edition. This 
invaluable list tells where to buy almost any 
article, and buyers who fail to find the in­
formation they desire can have their wants 
specially looked up without charge, and if 
necessary we will advertise their wants in 
our inquiry column without expense. The 
first edition of this index is only 15,000 
copies, so that early application is necessary. 

MUNN &. CO., Publishers Scientific American 
Office 361 Broadway, New Yorh 

MA Y 23, 1908. 

H'arvesting machines, dumping mechanism 
fol', J. A. �lcNeal ................... " 887,3-13 

Hay, machine for cutting bnled, G. E. Rich-
mond ..... . . . . . . . . . . . . . . . . . . . .. 887,693 

Headway recol der, uutomatic, Buchanan & 
Johnsou . . . . . . . . . .. .. ... . ... 887,309 

Heat, burning oil for generating, T. C. 
Mason .......................... . 

Heater. Sec SVater IlC'ntpl'. 
887,400 

Heating elf'metlt, electric-aI, F. KIllin. 887,R:�R 
Heating Systt'lll, steam, \V. n. Pearce . 887.51;{ 
Heddle, W. S. Lacl�l',\"... 887,11)2 
Heel, 1\1. n. Crossman..... 887,5!):3 
Bides, skins anti Jeatlwl', m:whitte for 

treating, Perkins &. �lll1th . . . . . . . . . . . •  887,121 
Hinge, C. B. TI'IIIUl.Jle .................... 887,5-t8 
HOisting dcvice, "T. 11. & J. P. Ih't1dl'll .. 887,228 
Hoisting device, portable, 1'11.tTay &; ltithey 887,4t)5 
Hoop die, beau, \V'. n. l'ottel' ............ 887,51G 
Bop jack, G. E. LaIlLwnheimpl' ........ , ... 887,202 HorseShoe attachment, J. E. 1THtTison ...... 887,730 
Horseshoe calk, Lt'. B. Gal'dltel' .......... 887,2-10 
Hose coupling, R. M. Dixon .............. 887,23-1 
Hose supporter u ttucbmcnt foL' (,OL'sctS, nb-

dominnl, J. E. Doolittle ................ 887,601 
Humidifying apparatus, 'V. J. K('II(':') ... ... 887,720 
Hydrocarbon engine, A. Scbipfel'stf>in ...... 887,3.,17 
Hydrocarbon engine, 1," A. lil1scl\\':tlldpl' .... 887,393 
Incrustations, rcmo\'il.tg, H'. B. CaUltH·� .... 887,062 
Ink weBs, device for filling self fceLliJ,g, J. 

McCloskey ... . ........................ 887,215 
Insole, spring, 'Y. \" illet .................. 887,368 
Insulator, J. W. Rehling .................. 887,520 
Insulator, electric, H. l\lieth .............. 887,336 
Insulators, wire fastcoE'l' fOI', F. M. Locke 887,107 
Internal combustion engine, 11. A. &. J. C. 

Prescott .............................. 887,345 
Internal combustion engine, 'V . .1. Mc Vicker 887,502' 
Internal combustion engine, S. II., I". H., 

and W. G. HegilllJottom .............. 8S7,033 
Knife for topping trees and shrubs, C. Dun-

bar ............ . .. , . . . 88 •. 23G 
Knife hundle, C. E. ]\.E'Hllf'd.\-. 887,:�:�2 
Knockdown case, .1. F.X\,illllOt, 887.:H:)!) 
Lnce fastenel', S. Lt)<'................ 887.GDO 
Lacing book seUing lll;I('llil1(,�, <:Iut"f.:h nWt'lt� 

anism fol', S. No rJ.'aft ............ . 
Lamp, R. M. Dixon ................. . 
Lamp, \V. S. Rynn ...................... .. 
Lamp, classifica tiOH and mnl'ker l'H i l\nl}', 

H. L. Piper ................. , ....... . : . 
Lamp, electric arc, Riley & l1.o\\'ing ..... . 
Lamll stand, wooden. J. W. Hnley ....... . 
IAlntern, A. Trevino ...................... . 
Lathe, tUI"lling, K 'J':t1HH'wit·:t. ...... ,., .... . 
Lathing, sheet m<'tal, rl'. \V. i\iacintoSh. 
Latten (yellow lJt'Uss), R. Stl'iilE'ck .... . 
Leading de\'ice, M. A. DCJtllH'.Y ..... , .. . 
Leather skiving machines, etc., f�'etl I'lIll 

fol', R. I'. Grant ................. . 
Levee protector, I'. Mcl'l illan .... , . 
Life presel'ver, L. J. O '�h"IUghItPssy 
Lifting jack, D. D. Cooke, ......... . 
Lifting jack, J. H. BurkholdJ'J' .. . 
Lightning arrester, J. l'l'HrSon, .......... . 
Lightning anester, D. B, RlIShlllot'�, ..... . 

887.5-1-1 
S87.�GS 
8�7,GD8 

887,122 
887.1 �7 
887,001 
887,5-JG 
8�7.H8 
887.GH 
887.5-10 
�87,072 
887,G2J 
887,-J!)!) 
SS7.11G 
887.1!)() 
887 .7:l� 
887.221 
8S7,G25 

Lightning rods, machine fol' making callie, 
W. C. Sblnn .......................... 887.277 

Linotype machines, wide sparillg il ltach-
ment for, G. E. "\\'nlIin ... , ...... . ..... 887.G7S 

Liquid dispensing nppal'u tus, II. S. COl'll i�h 887 .;_�12 
Liquid heating, cooling, and pnstelll'ildtlg 

apparatus, F. T.rson.. .•. . . . . . . . . . . .  887.712 
Load raising and lowel'iug apparatus. L. 

K A. Dufton....................... 887.008 
Locl� and lutcb, F. S. }\.Ii.lnn .............. �87,UG:{ 
Locomotive draft regulator, �Idllnet· & Cain 887.278 
Loom,' G. H. Leit"cl· ...................... 8S7.�8-1 
Loom, dobby, G. Sch\\·alJe .......... " ... 887.702 
Loom, filling changing, n. CI'OlllptOll...... 8S7�-16G 
Loom take up mecbanislU, G. 1I. Leitnel 887,48G 
Loom Wfll'P stop motion, A. �. Rhoades., .. 887,425 
Looms, thin place detecting mechanism for, 

C. H. Warren . ........................ 887,44G 
�ubr�cating device, C. J. Gust:1fson. 887,0!)tI 
Lubl'lcator, C. Dorn .............. , ....... 887,003 
Magnetic blowout for mal;;e amI break de-

vices, S. D. F'ield................... 887,737 
Mail bug catcber, J. P. Hendrix .......... 887,30-1 
Mail bag catcber nlll! d('li\'l'l'el', n. Asl�C'Ii. 

et al ..... .......... ................... 8S7,17G 
Mai1 bag catcher and delh-en'r, S. B. 

Stover . . ....... , ............. , ........ 887,3GG 
Mail delivery for railway (':1I'S, flutonltltic, 

C. E. Tener ...... , . . . . . . . . .  _ ,  . . . . . . .  . 
Mailing carel, H. E. Smith... , . , 
Manuole locking dc\'icC', .1. n. Cook, 
Manure spl'eaelC't' , B. Syncl;; ........ " ..... . 
Marine llHvigntion, S. A. Rt'I'\'C'. l'pissU<, ... . 

887.202 
8S7,:{GI 
887.r.nl 
887,:1[;9 

12,701 
Mm';.���g Sl;i��� 

.. ��I�·�;�����". ,
"
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I�'�l�I�� .. ��l'
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C. 
MaSk. electl'ocosmotic faee, LHlllllwrs 

& 887,J37 

Bennett ... 887,482 
Massage machine, C'lprtl'ic vihl'aling, A. 

'1'. Roevet ........ 887,:128 
i\fatl'ix ('Iump, allterior, .J. \C In)!'."... 887,-178 
J\[cas1tI'i1�g and. windiltg l.lt:l('ilitl{,. lact'. R. 

D. Wight ......................... . 
Ment cutting machitlC'. E. \V. HlI:-:k. 
!'I.letal, producing road . .T. F. BlIl't I, 
1\lilkel', cow, O. A. i\loldE'ltil:tlll'r. 
MIlling cutter, T. l�ynOH, .. 
M!n�r's cagE', IT. lipilillg., ..... . 
MIX.ll1g mnchine. V. I\.nlllIl.lPI't"I' .. . 
Mold stripper, ,Yo .1. gy;lHS., ... . . 
Mop wl'inger, A. II. �hot'll1aker. 

887.4·W 
887.52G 
887.J8S 
887.2.12 
887,070 
887.1'):l 
887.25 � 
887.Gll 
887,70� 

Motion transmitting l.IlC'chanism. 11. E. 
\VnlTC'Tl .............................. , 887,7 14 

MOt Ol' contl'olling nl\'an�. aiternnting' cur-
rent, A. H. Everest ... , ...... _ ....... 887.612 

Mowel', T. 1\[, & R. SV. CI'('I"':n ... " .... , .. 887,[)!J2 
1\'1oweT8, toppel' attachment for 13\\'1.1, J. 

W. Card .............................. 887.461 
l'[nltiple switch, r.;E'ril's, n. R. S<ll'gcnt. 887,527 
1'Iusic leaf turner, A. n, Lamb .......... 887.33-1 
Mus�c lenf tUl'1lel', F. R. Harlllan ........ 887,629 
MUSIC players, means for controlling the ex­

pression of automatic, C. P. Bt'<1nd .... 887,376 
Music, system of instl'llction in the pro­

nunciation of foreign \\-ords in vocal, 
C. Thurwanger ......... , ............ 887,151 

Musical instl'uments, expression device for 
pneumatic, E. De Kleist... 887,1!J!) 

Nailing strip, n. B. Shennan. 887,532 
Necktie holder, C. T. Mntson., ..... , ... 887,] 08 
NiCk61;a l;I�Ol� .. S.

i�i.C.
i��I� .. �

t:{�s.' .. 
1:���\�(:I�i�1�: .. � .. 

Nitl'og'(>Il. Hppnl'atus for electric oxidizing 
887,735 

. of atmospheriC, D. RellJig .............. 887,47G 
NItrogen hy meitllS of electricity. oxi<la-
N07.z\��

n s��.'n.rr�g,Il�}�ig.�:. 'B;;;';l��:"""'" SS7.32G 

Nut locl<, H. E. Sehnrz... ���:jg� Nut Jock. J. fr. B<11T .. .. . 887,57-1 
Nut making lUachine, U. C. Dadf-;,. 887,5D7 
NutsDi�lci�k

bOl��, 
.. ���1.

1� .. 
f
.O.

l· .. ].O.C.I�i�l� ... �: . :J .. 
Onion cleaner and sorter, S. S. \"\'ngnel·. 
Ore washing machine, II'. H. 1\[e\,(' I' ..... " . 
OutlE't box covel'. G B. McBean 
OVf't'alls, .T. L. Cheshire ........ . 
Ov£'rf:low gate, B. 'V. Blnisdell. 
Packing, vH1ve, F. Loedigfl ... 
rnd. S(>e Collar sweat pad. 
Pnds, apparatus for the I II a 11 II fnchll'e of 

SS7.�82 
887.445 
887.�!)O 
887.�!)r. 
887.58� 
887.451 
887,405 

pncking, H. J-Tayssen............ 887.250 
Padlock, permutation, C. L. Romnn ........ 8S7,G!J5 
l'nint removing npPfll'iltus, J. n. Stol'm, 

JI·. . .................................. 887,743 
Panels or plntf's of materinl to fr:1J11f'S, 

mC'an� for holding, Ii'. A. vrinsln\\' .... 887,170 
Papel'. Dwchine for sul'facc finishing. C. 

W. Gny ............................... 887,622 
Pastelll'izing appnmtus, continuons, .T. 1;-'. 

Mende ......... .................. . .... 887,335 
Pattel'n plates, vibratoI' frame�. g-ated pat· 

terns, and cope flasks. aeljuF-;tnble guide 
plate fol', Blau & Kelly ........... : .... 887.458 

Peanut dig-ger. R. F. Moss .. _ ............. 887.:1-10 
Phonogra pb l'ecol'fI ca hi net, J. norey ...... 887 602 
PhotographiC de\"'·cIoping appal'atlls, Barnes 

' 
& Pun nett ............................. 887,055 

Pict¥-£: JfncJ�!;���il.�l.� .. '�'�1��1��· .. 
f:�· .. I�]��'.

i�l�� 
PIn. A. E. Bal<er ... ...................... ���:6�� 
Pipe casting mold, metal, R. A. Custel' .. 887,070 
Pipe coupling, automatic train, N. E. Mar-

Harmonica, mouth, E. Koch . . . . . . . . . . . . . •  
Harrow, L. F. Wheeless . • . • . • . • . . . . . . . . . .  
Barve.ter, beader, M. W". Cbarlton . . . . . • . •  

887,556 
887.580 
887,11 4 
887.365 
887,146 
887,110 
887,388 
887,235 
887,402 
887,164 
887,311 I PlpeVl:1"';';di�g' ;';��bi�e: 'i:' r;: 'R�bi,i�s:::: ���:i�� 

... ___________________________________________ 1 Pipe., wall .upport tor, H. J. Rohln.on . . . •  887,272 - Plant IUpport, G. L. Kline . . . . . . . . . • . • . • . •  887,6113 
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Get the Real facts 
About Rapid Cars c�"t$) .� �e"tc'\J " How do I know if a Rapid Commercial Car Co� will make money for me?" a business man may 

say to himself. 
You need not be long in doubt. 

Just write to me about the kind of service you 
reqUire, and I will personally analyze your 
conditions, as you present them to me, 
and recommend the car best suited 
to your needs. More than that, 
I will tell you what Rapid 
c a r  s a r e  doing for 
others, and show 
you beyond the 
shz.d.)w of 
a doubt 
that 

Rapid 
Commercial 

1)1otor Cars 
are practical, assured money 

earners for their owners. 
For Passenger Service, Rapid cars are 

an excellent investment, in many cases pay­
ing for themselves during the first season. They 

find ready demand at summer hotels and resorts, 
country clubs, for sight-seeing service, and as a means of 

rapid transit between villages and suburban communities. 
For Delivery Service, they take the place of from two to five 

wagons with horses. We make trucks, light and heavy de-
livery wagons, also busses, hose wagons, hospital ambulances, 

and anything special desired. 

B. P. HENRY, Sales Manager 
RAPID MOTOR VEHICLE COMPANY 

.135 Rapid St., Pontiac, Mich. 
We have some excellent open territory for agents who own a garage 

Plan���ge�nd ... ��r.t.i�I.Z:� . . . ���pp��, ... �: ... H: 887,247 'Ij:=========================================jl Planter, cotton, C. L. McMurphy ........ 887,500 

0 B k D t t, 

Saw dl'essing devicc. T. W. Ronch .. ...... 88 7, GD-t 
Saw set, J ohns t on & Cl'flh:III. .. . . . .... . ... t:iS7.1Ui 
Saw set and straight (>(Ige, COl.IIlJillPtl, .1. 

l'lantcr murkel', COl'll, G. J. G ouker ...... 887,47,1, Dr 00 epar men Plaque holder, suspended, J. ll. Timber-
lake .................................. 887,144 

Plastic materi<ll, machine for molding, J. 
L. Campbell ........ . ............. ... . 88 7, 720 

Plating apparatus, movable, G. !'. Stevens 8 8!:, 5:.m 
Plow J. H. S.rlvestel' scn ... .... ........ ... 88 t,141 
Plungers, packing bux for, G. '1'. Stnplcs .. 887,]30 
l'ocket, detucbalJlc, D. L, 

.
J O I1(·s • •  : • . . .  : .. 887,479 

l'olbbillg composition can, L. 1\1. h. l'e;;ellUs 887,101 
Post, \.y. A. Olipban t ., ....... ... .......... 887, 2] 7 
l'ower tnllls111iSsiulI, sectional wheel for, S. 

StolId . . . . ��g60 
��f,���,l' i\

l
f�\�,(:I'p;,��el�

a
:��'I�: 

. 
·�;I;tt;I.;I�I·ti�: 

. '0.' . C: 
L .. c ................ ... .... 88 7,7 3 0 

Printing ami decoratin g .irl'eg'l.":.l�· ..£lll·filces" 
di:qHll'agm for, H. \\'. Dellir, l c lc .... : .. 887,315 

Printing press, automatic cal'ti, \V. A. Blll-
887,7 33 
887,156 
887,486 
S87,4U-l 
887. :;+1. 
887,572 

nHln ., . . . . • . . . . . . . . . .  , . . . . . • . . . . . . . . . .  
PropeliL"1' wheel, L. J. H. Voss ... , .. ........ . 
l'ropellillg dedce for ships. \V. LOVIS . • • •  
Pruning sliea I':;';, C. N. .\( �del't,.;. 
Pulley, lucldug, l'. A, �el :o;ulI ...... . 
Pulllpiu ..... jark, A. B. B:lIh·y . .' . .. . " .... . . 
Pumps, e cons tru ction of celltrifugal, F. \Y. 

Krogh ... .. .. ' . . ........ . . 

�����
b

�;lt��\��
k

el�'trrc, Ll�
l
.
sn

�·�; ill;�l�l;::::: ... 
Puzzle, I'. \V. Cohrs .. . 
Puzzle, A. I1enderson ............. . .. . 
Hail, C. l'eill'ce... . . ... .. . ... . 
Uail chl.lil' \V. H. J. Clifton ...... . 

887,658 
887,GG5 
SS7. 1GU 
887,500 
S�7,G:lG 
887.5J2 
887,7:lG 

R�lil \\'ay ):nd like rails, chail' fol' street, 
W. Strong . . .. ... ... . ....... 88 7, 5H 

Railway chait· Hid mil fastener, comtHIlt'd, 
Malik & Cook.. .. . ... ........... 88 7.�88 

Railway Signal, S. Ba,Yas . ..... . . .  ,. 887.57 G 
Railwa;' switch. A. Bilek .............. 887,J83 
RaiJ wu�r switch tbrowing mechanislll, J. _ 

N. QUilltl ....... .... ... .. .. . .... ... .... 88t ,22G 
Railway switching apparatus, J. D: Taylor 887,�8,! 
Railway tie, A. Holton . ... .... . . . .. .... , .. 88! .. {G,J 
Railway tl'uck cleaner, '1'. Develer ........ 88!.,5�9 
Rake, C. I. J. Barker ....... .... . . . ...... 88/ , ?o-l 

Range, gas, ,,"T. J. Hallarn ............ .. 88! . .:.�?! 
Rat killing device, H. Reese .......... , .. . 88t,1:ln 
Razor blade stropping device, safety, J. 

�'. Medbery ................... 
: 

....... 887,G82 
Reaper fJlld binuer, platfol'lll, 1'1. ,.\. Charl-ton . . .......... ........... .... .. .. .... 887,378 
Reclining cbalr, N. Petry .. ... . ......... ... 887.2G7 
Rectifier system, O. O. Krull .............. 88�,g�Z Reel holder, S. Olop ............. ....... .. 8 8 . 
Regenerative furnace, N. L. Uein,.; ... ..... 88Z,!f)� 
Register claml), H. S�·moll(ls., .... ..... ... S81 ,o�.� 
Ribbon attachment, H. C, GalUllletel' .. .. .... 887,.Jj2 
Ribbon bows and the likC', hoWeL' Hnd fas,. 

tening devi�e fol'. G. E. T arnow ........ 88!.�4!) 
Rock drill, G. D. Walren . ... . ..... . 88/ ,363 
Rods and plungers, ghll l U  for, G. H. Rob-

inson ................. . ..... .. . .... ... 8 87,1 2 8 
Rolling flanged sbapes, nPPlll'otus foJ', E. 

E Slick ......... . ... . .... .. ....... . . . 887 ,5�4 
Rolllllg mill fced mechanism, Bray & Peut 8S7,582 
Rotnry engine, J. "T. Cooper ............ , . 8�7 ,4G3 
Rotary engine, Tuttle & Kent ............ 887,711 
Rotary kiln, C. Ellis ............. . ... . .. 887,318 
Rotary molor. P. J. Darlin gton ... . . . . . . . 8 87, 595 
Rotary motor, A. Sauer .................... 887,70 0 
Rule, structural slide, J. L. Hall . .. ....... 887,390 
Ruling machine, paper, Taylor & McC lellan, 

reissue .. ..... .. ........... ... ... . 
Sack hohler, W. C. Fail·os ... .. . ....... .. . 
Saddle, h:ll'ness, G. 'W'. '.rl'ego ....... . 
Safety pin making machine, G. L, Hoxie., 
Sample taking machine. A. Ff'llstermakel' .. 
Sand mold making apparatus. C. Morgan .. 
Sand molds, mnking. C. Morgan ......... . 
Sasb fastener, S. E. Stf'rrett ........ ..... . 
Sash fllstenrr, L. Pparce.· ....... .... . .. , . 
Sasb lock. F. T. Fischel' ...... , .... . ...... . 
Sash lock, H. Neumann ... ...... .. . . ... ... . 
Sasb lock, window, J. B. Snyder .. .... . . . . 
Sash, metnl wlndotV. E. Flngg, 

887,240, 887,470, 

12. 702 
887,613 

887,44� 
887.640 
887, 615 
887.410 
887,415 
887.354 
887.690 
887,1121 
887.420 
887,135 

887,738 

.�� �E OFFER our patrons and subscribers the advantages of a long 
established and widely experienced department, devoted to the 
publication and distribution of modern, up-to-date books pertaining 

to all branches of Engineering, Mechanics, Chemistry, Science, Industrial Arts, 
Trades and Manufactures. We shall be glad to aid our patrons in the proper 
selection and purchase of books on the subject in which they 
are interested. Our lIZ-page catalogue of general, scientific 
and technical books will be mailed free 
to any address upon application. 

Some of the Scientific American Publications 
The Scientific American Reference Boole, compiled by A.A. Hopkins, 12mo, cloth, 

516 pages, illustratt>d ........................................................... : ............. $1 50 
The Scientific American Boy, by A. R Bond, 12mo. cloth, 317 pages, 320 Illustratlons 2 00 
Home Mechanics for Amateurs, by Ceo.M. Hopkins, 12mo.c1oth. 370 pages. 326 iIlus. I 50 
Experimental Science, by Ceo. M. Hopkins, 2 volumes. II 00 page�. 900 .iIIustrations... 5 00 
The Scientific American Cyclopedia of Receipts, Notes and Qyenes. edited and com-

piled by Albert A. Hopkins, revised edition, containing 1 5 ,000 selected formulas. 
734 pages.................................................................... ................. 5 00 

Magic. Stage Illusions and Scientific Diversions, by A. A. Hopkins. 8vo. cloth, 5 56 
pages. illustrated ......................... ...................... ;.............................. 2 50 

The New Agriculture, by T. Byard Collins, 8vo, cloth. 374 pages, 106 illustrations. . . 2 00 
Industrial Alcohol, Its Manufacture and Uses, by John K. Brachvogel, 8vo, cloth, 516 

pages. 107 illustrations....................................................................... 4 00 
Practical Pointers for Patentee •• by F. A. Cresee, 12mo, cloth, 144 pages............... I 00 
American Estates and Cardens, by Barr Ferree. quarto, II x 13 y. inches, 340 pages, 

275 illustrations .. .............. ....... ......... ........ ............ .......... ..... ...... ..... 10 00 
The Design and Construction of Induction Coils. by A. Frederick Collins. 8vo, cloth, 

400 pages, 125 illustrations. (In Preparation) ...... ............ ....................... 3 00 
TheTechnological Dictionary, Spanish-English. t Vol. I. Ingles-Espanol, $8.50 j Two 16 00 English-Spanish, by N. Ponce De Leon. f Vol. II, Spanish. English. 7.50 1 vols. 

Full descriptive circulars of the above booles will be mailed free upon application 

MUNN (8}, Co., Publishers, 361 Broadway, �Jew York 

Stockton .... ...... .... ....... .... . ... 88 7.700 
Saw set gnge, J. S. Scott . . ...... . .. ..... 8S7,7-12 
Sawmill feed mt'challi snI, lifting skill ful', 

H. G. D ittueIIIlPI· ......... . . .. . ..... ... 887. 0iii 
Scissors or shea I'S, l\" iser & Ha sli ugel· ..... . 887,.JOO 
Screen. See CJI.I,Y �cl'een. 
Screw drivel', automatic, \Y. i\I. Pmtt ..... 887"'2� 
Seal, cal', G. BrYIlI' ... .. ....... , ........... S87.1Si 
Sectional bit 01' Clltt"I', C. C. l Ianst 'n ..... . 887,:l2� 
Seed linting machillt,:o;. V;Jl"i:lble float shllet 

beari ng for cotton, .J. L. R():;'::o;oll... 887,GD(; 
Sewing machine for o\'(,>I'ptige :;.:tih:liillg, K. 

I-1clLvoigt ........ . 8Si,4 7 7  
Sewing mnchine tnbles, work hox for. A .  11. 

& R. P. Duniel . .... .. ... .... . .. ....... 887,5!)'! 
Shade uracket and curtain pole SllPl)Ortcl', 

J. D. Johnslon......... SS7.6�7 
'heet feeding lLtlcbinc. F. L. Cmss ... , .... 887,31-1 Sheet metal utensils, expander fut', '1'. A. 

Kelly . . . . .. ....... ....... '" . ........ 887. 7 27 
Shipping case, h SOChlll·,'k .. . .... . ... ..... 887,1:16 
:-:;hock absorber, 'V. Pnrfl'e,r .............. 8 87, 1 17 
Shoe, F. A. Beal ................ , ., ... .... 8 87,-:l5G 
Shutter fnstenel's, ca tell hl':lcl�et fol'. 11. 

Zimmel'mun .. .. . ........... ..... 887.17-1 
Sieve adjuster. J. G. Keith........... SS7 . .J80 
Sign, G. L. Mnson....... 887.408 
Sign board, J. 11'i shel' .................... 887.-:lG9 
Signal hlade clnsp, \V. F. & L. 'V. HO:;':f.l,('>l't 887,30G 
Signal 01' switch Ilpparatus and :=.;ign:lling 

s,Ystem, A. J. Wilson ... . .. . ...... . .... 887,lG9 
Signa ling and switch i Ilg" app;lI':1 tllS, pl('>c-

tl 'icul, R. H. l\iall son .... ..... .... , . . . .  887,2G1 
Signaling, electric, F. "'. & 1;', 'V. 1'lux-

stadt, JI· . . .. . ....... ..... ............ . 887,681 
Skin s 01' bides from lime pits or tnn pits. 

machine fOl' lifting , W. J. Fl"flllk ... . 887.2.J2 
Sldrt. Cohen & EI)stein . . . • . .  , . .  , .......... 887. 589 
�kil't, W. & S. Epstein . .. ...... .. .. . . .. . . .  887. 610 
Sleet cutter and scraper, Ii'. L. D.\·c ........ 88 7,0 77 
Sound recording and reprouucing apparatus, 

L. Rosenthal ......................... 887,429 
Speed Ilnd power controlling mechanism, 

L. J. MonahHn ... .... ..... . .. ..... . . .. 887.4 13 
SpeC<! Indicator, J. G. I�icld ...... .......... 887,G.lG 
Spike extl'3ctor and rail lifter, comiJined, 

Armstl'Ong & li'it,.;genlld .......... . .... 887,374 
Spinning and twisting s pindl e, 'Yestcott 

& Allen .............................. 88 7, 1 62 
Spring. See Bed spring. 
SI}I'ing, M. H. Nabcl· . ..................... 887.112 
Spring suspensIOl�, J. C. Whittle........ 887,1G5 
Springs. frame for supporting and conUnill� 

coiled, J. P. Leggett. ................. 88 7.664 
Sprinkler bead, V. Lapham . . . . . . . . . . • . . . . .  887.201 
Staple, �'. R. W1]ltc .......... . . ... . ... . .. 887.�G7 
Starchilll! fabric, H. C. Miller . .... . .. . ... .. 887.683 
Station indicator, C. F. Billings . • • • . • . . . .  887. 57D 
Steak shl'eddel', n. F. Lawson . . . . . • . • . • . .  8S 7, GG 2 
Stemning appal'attls, J. HaiL ............. 887 .628 
Steel ingots and the like, treating, B. Tal-

bot ... .. .... . .... ...... ... ........... . 887.28G 
Steel, pr(>plll'illg orN� for usc in the mallll-

fneture of, E. B. Clark ................ 887. �7f) 
Stee l'ing ge:lI', C. ,T. Schoening ......... . , . &'S 7.701 
StencJlillg machine, S. �f'. Smith . .11' ...... 8 87,4 38 
Stcreot.\·pe plates, arplll'lltus for custing 

curved, R. C. Annanel ................ , . 88 7,372 
Stereotype plates, cnsting of curved, R. C. 

Annand ................ ....... . .... .. 887.732 
Stcl'eot.vping machine, R. C. A nnanel . .... . S87. R7 3 
Stilt, O. Schercr ................... 887,4�·1. 88704:15 
Stll'rup attaching device, A. Molnsh ... ... 887.492 
Stlrl'up, safety. W. H. PHI·ks......... 887.510 
Stocking protector, TJ. Ducey . . .. .. ........ 88 7,3 84 
Stonn posts, mold for forming artifiCial, .T. 

ID. Logan .......... ... .. . .. .. . .. . .. 887,2OG 
Stovc. W. H. Hefnol·.................... 887.251 
Stl'nlght edg�, A. J. Perks .. .... .. . . . . . ... 887.515 
>;m'l!lcnl screw bolt. A. Depage .. .... .... .. 887.07+ 
Suspender end. R. A. Moore. Jr .......... 887 . 414 
Suspensory. shIrt. W. S. Wootton .... .. . . .. 887,450 
Switch, Chamherl ln & Harrington .. . . .. .. 887.064 
Switch mechanism. C. F. Gay .. . ...... .. ... 887,324 
Switch operating apparatns, safety con-

troller tor electric, J. D. Taylor ..... . 887,291 



Classified Advenisements 
Advertislnll in tbis column is 75 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. AU orders must be accom· 
panied by a remittance. Further iuformation sent on 
request. 

READ THlS COLUMN CAREFVLL Y.-You will 1\nd 
inquiries for certain classea of articles numbered In 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desIring the informatiOn. There 
Is no charge for tbis service. In every calle it ill 
necelllla� to give the nnmber ot' the inqnl�. 
Where manufactnrers do not respond promptly the 
Inquiry may be repeated. MUN N & CO. 

B U S I N ESS O P P O RTU N IT I ES. 
PATTERN LEl'TERS A N D  FIGUREI'! (White Metal 

and Brass) for use on patterns for caatlnlCs. Lalje va-

���hl&oWg�, ��:re'::\.�I.,SJ��. for catalog. . W. 

sp����rofo, 8:J94.-Wanted spring suitable for 

WANTED.-Useful Novelties, praetical tools. labor 
::��f. dern�

S i� u'::i·li�I=�
i
��r!t. ':l1J �:'�l�t�e��r; 

ping. packing or branding goods. Address B. & S. Co., 
Box 773, New York City. 

Inqniry No. 8:J96.-Wanted to buy printed pillow 
tops for sofa plliows. 

WE HAVE A LARGE FACTORY and are 100kinJ{ for 
sometbing to mlO1lufactnre. Prefer to buy an establish­
ed business at a reasonable price. Louls ' Rastetter & 
Sons, Fort Wayne, Ind. 

Inqniry No. N:J97.-Wanted to furnace to heat a hot water system. 

PAT E N TS F O R  S A L E .  

AUTOMATIC ELEVATOR BRAKE �'OR SALE. 
Prevents from fallinlt down. Patent No. 874,339. Inspect 
the workino: model at U6 E. 74th Street, Hinkel. 

Inquiry No. 81S98.-Wanted to buy water turbines. 

H E L P  WANTED. 
DRAFTSMEN WANTED.-Looking for opPOrtnni-

���e}�ea��:e
c
8� 

O
��f:�o����t��Fn:·e:���g:::. �::: 

goods, 30'> Broadway, New York. ' 
Inqni� No. 8:J99.-Wanted to buy II 12-lnch cop­

per cylinder head. 
W ANTED.-Man. Must be willing to learn and cap­

able of acting a8 our local representative. No canvass­
Ing or soliCiting. Good mCome assured. Nat'l Co­
Operative Realty Co., Dept. E. V. E . . Washington, 1>. C. 

ba�i���!��fi,�
R

!�i:;tr:.�:�;
o ru'f:'''o�: o�Wr��D 

everywhere bemuse of Its usefulness. Mirror attaches 
to the user. permitting free use of hands. Iilnables 
user to move anywhere desired to secure better lillht. 
Quick!:!' attacbed or detacbed. Patent pendIng. Address 
B. L. Harris, P. O. Box 14{», Los An�eles, Calif. 

A G E NTS WANTED. 

Scientific American 
Inquiry No. S6��.-Wanted to buy automobile ! Switch operating device,> T. W. Rich • .• • • . • 887,426 : 

"ngines aud supplies. I Tab making macbine, I .  P. Barthol . . • • . .  887,056 .. - . -,. Tables, .securing device for writing, O. " 
Inquiry No •. S623.-Wanted to buy electr

. 

ic cook· Steiner . . . . . . . . . . . . . . . . . .  , . . . . • . . . . • . .

. 

887,141 \ng stoves with battery attached. Tablet holder, W. E. Rhodes . . . • . . . . . . • .  887,126. 
Inqniry No. S6:J4.-Wanted to buy portable rivet Talking machine sound box, T. Kraelller 887,651 

hellters. �:�:: d�O;lce,
G
pi�:

i
Vi� ·ii."B: · ii�Y�'; : : : :: �a� 

Inquiry No. 862ll.-Wanted to buy small sized Telegraphic apparatus, F.' G. Creed . . . . • .  81>7,313 
cbannel lron. also leaf springs for experimental work. Telegraphy and other purposes, electrical 

Inquiry No. S626.-Wanted to buy lacquered and plain slieet steel for sign making, also Paraffining out­Ot for signs, Ilresses for wood signs and sheet rubber. 
Inqniry No. 86�7.-"7anted to bny an alternating current lCenera¥lr of 2 K. W. capacity, or smaller. 
In�niry No. S6�8.-Wanted to buy paving block 

machllles for use with partly lInid substances. 
Inqni"y N�. 8629.-Wanted te bny rubber spe­

cialties and �oiled brass spriDl<s. 
Inqui� �o. S630.-Wanted addresses oOeadlng novelty manpfacturers. 

condenser suitable for use in wir�less, 
L. H. Delloye . . . . . . . . . . . . . . . .. .. . . . . . . . . . 

Telephone receiver, W. Gibson . . . . . . . .  ' . . . . . 
Telephone system, . W. W. Dean . . . . . . . . . . .  . 
Telephone systeICs, call register for, W. 

887,59S 
887,473 
887,071 

Tele��nen;;����: . bp�;�iJ�'�' ��i�cti��' 'ri�k: , , 
ing key for, R. H. Manson . . . . . . . . . . . . 887,260 

Telephone transmitter, E. R. Corwin . . . . . .  887,231 
Telephone, wireless, N. B. Stub\llefield . . . •  887,357 
Telephones, antiseptic lining of talking and 

hearing tubes for, H. Jankelowltz . . . . 887,645 
Telephoning, etc. , apparatus fo.r, F. Sinding� 

christensen . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,583 
Inqui� No. 8631.-Wanted to buy fruit eVllpor- Telescope, scale and level hand, A. Konig . .  887,256 

ators. . Temperature control system, H. G. Geis- � 

Inqul� No. 8632.-WlIDted to buy machine for The!':,��te�: ' �i��t�i�" .ii��';'·, · 'w: . W''':ltj,�� .�fr;m perlorating music rolls. J Thermometer, oven, A. E. W'hittier . 0" • • • • •  887,447 
Inqniry No. 8633.-Wanted to bny show cases. Thermostat, closed circuit, G. H. Bowen . . 887,061 

Thermostat, electric, H. G. Geissinger. . . . . .  887,087 
a;,�n�n�:ei��4.�Wanted to buy brass. bronze ������� m�;'����es�' �;'n��

yn
��;";'igj,te';�� 

887
;63

2 

Inqniry No. 863:J.-Wanted to buy mica chim- Thre�'t'"{ng
Hina�h�:,

ll
:i�.i�j,;';�';t 'id 'th� ' �.ip�

887,555
· neys and smoke tops. of wind stackers of, Voth & Siebrasse 887,360 

Inqniry No. 8836.-Wanted to buy household Tie. See Railway tie. . 
brushes. Tie plate driver, E. H. Bell . . . . . . . . . . . . . . .  i '887,377 

Inqniry No. 8637.-Wanted to bny lawn mower �:::,�����!��,
g
p�t..':-l:��

u
�ur�· E�' l

r
�����y ��;gfs grinders� : Tire, automobile, W. Weidling . • . .  .- . . .  � . . .  887,295 

'Inquir� No. 863S.-Wanted to purchase mIca: o� Tire, detachable, P. McDermott . . . . . . . . . . . .  887,341 
porcelain IDBulation. Tire, vehicle whee-I, H. H. Mo'ore . . . . . . . .  - 887,684 

Tobacco pipe, R. D. Gates . . . . . . . . . . . . . . 887,323 
Tongs, J. Veno . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8&7.,552 
Tool, fluid pressure operated, C. H. John-

Inqniry No, 8640.-Wanted to buy alcohol lamps �son . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  887,095 
for llghtiUJ< purPOses. ����'s, 

a
':-!h�1�;: et�. , �lOlJ�r ������i���;,�� �g�� 

Inqniry No. 8641.-Wanted to buy a self·lightlng Toy railway systems, roil jOint for, W. R. gas burner. ' ' Haberlin • . . . . . . . . . . • . . . . . . . . . . . . . . . . .  
Inquiry No. 8642.-Wanted to bny a gasoline motor inspection car standard gage. 
In�niry Nc!. 8643.-Wanted to buy concrete post 

machInes. 

Toy wagoD, H. L. Ferris . . . . . . . . . . . . . . . . .  . 
Trace securing means for swlngletrees, T. 

Morcom • . • . . . . . . . . . . . . . .  , . . . . . . . . . . • •  

Track laying machine, C. O. Westcott .  . . .  
Track laying machine, C. E. Drummond . .  

Inqni� No. 8644.-Wanted address of glass tube :g:f!��n 
a��rrr':,

e
tu:' f�r' .!!���Yff�e';h� ' p�'s�: , . '  manufacturer who does hend1rur. age of, J. D. Taylor . . . . . . . . . . . • . . . .  '.887,289 

Inqniry No. 864:J.-Wanted to buy . pans for Transmitter mouthpieces, voice screen for, 
curling irons. R. H. Ralston . . . . . . . . . . . . . . . . . . . . • . . . .  

Inquiry No. N646.-Wanted to buy cheap small motor from !14 to 1 horse power, single phase 60 cycle, UO volts. 
Inqniry No. 8647.-Wanted to buy steel hat pins 

8 Inches POintlld at both ends. 
Inqnj� No. 8648.-Wanted to buy small steam saw mill using lumber waste for fuel. Western manu-facturer pre1erred to save frel\lht. . 
Inqniry No. S649.�Wanted to bny non-inllamma­ble celiuloid. 

Trap, C. B. Trumble . . . . . . . . . • . • • . • • . • . . . •  

Trap, P. Ayres . . . . . . . . . . . . . . . . . . • • . . • • . . . .  

Tea veUng bag, M. S. Ellis . . . . . . . • . . • . . . • • . .  

Treadle, Lovett & Coe , . . . . . . . . . . . . • • . . . . •  887,672 
Trees, machine for stripping leaves from, 

H. L. Reed • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,519 
Trestle, M. White . . . . . . . . . . . . . . . . . . . . . . . .. 887,560 
Trolley lInes, automatic switch for, J. Nel-

son . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,504 
Trolley wheel for electric cars, G. C. Strat-

ton . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  887,439 
Truck, O. O. Hopkins . . . . . . . . . . • . . • . . • • . . •  887,195 

Inq.uiry No. 86:J0.-Wanted to bUY 1I1e cutting ����� lo'"c'1:�
w
J.YJ. ��I:"����� : : : : : : : : : : : : : ,: ���::� machmery. Tube head, F. F. Nickel . . . . . . . . .  ' 

• . .  , • . . . .  887,113 
Inqniry No. 86ll1.-Wanted to buy apparatus for Tube mills and similar grinding and .crush-

making gas from. 011. Ing machines, honeycomb lining for, H. 
Inquiry No. !S6:J2. -Wanted 'address of ,manufac- TurJ'';e, �����iC" ·ti�id: 'Iii: 'P: 'W�g';��: : : : :  : : :  -���:m turers of drop forged wrenches. ' Turhine, elastic fluid, C. W. Dake . . . . • . • .  887,380 

InlsnhqeUetirYe.�,oN·.eSw6y:J03rk·-C\I' ;Vty
al1p.�.eetde

a
rrde

ddr.esses of dealers 
AGENTS W AN'f'ED In every county to sell tbe Trans- st. � • 

��,:t ,�a�gl�og:�t
m��lte

'c�
og� �.::t�

iS
�':ft1'1g; 

Turbine, elastic fluid, W. Kieser" . • . . . . . . .  887,728' 
Turbine, gas, L. A. Haines . . . . . . . • . .  : _ . . . .  887,627 
Type and means for securing the same, J. 

terms. Novelty Cutlery Co., No. 2 Bar St., Canton, O. 
Inquiry No. S601.-Wanted an incandescent lamp 

burner for kerosene lamps. 

B O O K S A N D  M AGAZ I N ES. 

BUILD MISSION FURNITURE. Send 20 cents for 
three designs of easily made pieces of furniture for 
hal l .  den or library. �'ull directions for making and 
puttinj( togetber. Furniture can 'be made by anyone 
who can handle a saw. List of books on home bandi­
crafts free. Ask for free sample copy of Electrician 
and Mechanic. IInely illustrated maJ{azine written in 
popular style. devoted to

. 
all kinds of mecbanlcal w

.
ork. 

Sam,pson Publishing Company, 1151 Beacon Building. 
BostOD, Mass. 

Inquiry No. 8602.-Wanted to buy machinery and 
materials for Incandescent gas mantle manufacture. 

G R E-SO LV E N T. 

pi1�rr'?k� ';,���..J::tg!�ds.di�S.;'�!��i�fob��i��r��1l'.; 
like wildfire to every mechanic. AJlents wanted. B� flt'hll�t ::'V. f1t��

le. Do it now. Utility Co., 646 • 

wln�'::IJa�?';el}�:)��"r��c
t
gi::6ti';��.l

ng and 

H O U S E H O L D  N E EDS. 
BUTCHER'S BOSTON POLISH is the hest IInish made 

for 1I00rs and inierior woodwork. Not brittle ; wlli not 
scratcb or deface like shellac or varnish. Send for free 
booklet. For sale by dealers in Paints. Hardware and 
House Furnishings • .  The Butcher Polish Co., 356 At. 
lantic Avenup. Bolton. M88S. 

Inqniry No. 8607.-Wanted to buy an electric 
incubator. · . 

B U N G A LOWS. 
THE M A Y  NUMBER of American HQtnes and 

Gardens contains photoATaphs and plans of blj( and 
little. costly and Inex-pensive bungalows, as well as 
articles on tbe furnisbiDl< of bungalows. Double num­ber. Price, 50 cents. Order from your newsdea1er or 
from Munn & Co., 361 Broadway. New York City. 

Inqniry Xo. 8608.-Wanted to buy broom ma­chinery. broom corn, broom handles. 

Inqniry No. 861 0.-Wanted addresses of manu­facturers of collapsible tube machinery • •  
Inqniry No. S6 1 t .-Wanted to buy springS for 

light power purposes. 
Inquiry. No. 861�.-Wllnted to secure locomotives 

propelled by vapor engines. . 
Inqniry No. 86 1 3.-Wanted to buy smoke con· 

sumers for house beaters. 
Inqniry No. S61 4.-Wanted to buy pearl button machinery. 
Inqniry No. 8613.-Wanted to buy a macblne for 

breaking the hull of the aImonl1 LUt withont breakillll 
the fruit. 

Inqniry No. 86t6.-Wanted to buy for export to Porto ltico perforated metal shelving. 

P��'lli�� :'�p��! t.id�,,:r:gt ��r 
b
l&lY�a���<:r:il� 

Inqniry No. 861 S.-Wanted to buy for export to 
Porto Rico elevator or lift worked by band or m,otor, 
MpBcity one ton. 

Inquiry No. S61 9.-Wanted to buy for export to 
fx��%!

i
���g:tt':f;:

t
I�a':::��'ingy.;'l�n:t�g

o
:.'�i1�12, 

Inquiry No. S620.-Wanted to buy aluminium 
cans. 

Inctuiry No. 8621 .-Wllnted to purcbase coal bri­,utWlil DIIIChIIUI!"J. 

InQniry No. S6:J4.-Wanted addresses of case­
hardeners in New York. 

Inqniry No. 86ll:J.-Wanted to buy leather for motor cycle mud guards. 

McNaughton . . . . . . . . . . . . . . . • . . . . . . . . . .  887,216 
Typewriter, Hazen & Uhlig . . . . . . . . . . . . • . . .  887,192 
Typewriter attachment, J. O. Stevenson . . . .  887,143 
Typewriter attachment, G. J. Jeszmant . . • •  887,646, 
Typewriting machine, Fuhlendorf & Grothe 887,083 

Inquiry-N o. 86:J6.-Wanted to buy parts of models Typewriting machine, H. S. McCormick . . . .  887,419 ' and gear wheels. . Typewriting machine, A. T. Brown . . . . . . . •  887,584 
Inquirv No . • 86:J7.-Wanted to buy a small water Umbrella, W. A. Moore . . . . . . . . . . . : . . . . . .  887,493 

motor. " Umbrellas or other portable articles, name 
holder for; W. N. Reynolds . . . . . . . . . .  887;692 

Inqnlry No. �6�S.-Wanted to buy cooking stoves Union suit, J. E. Richards . . . . . . . . . . . . . . . .  887,346 
and lamps usiug denatured aloohol as fuel. ' Universal joint, C. A. Brewer . . . . . . . . . . . •  887,184 

I • N 6119 W Valve, check, A. Eisenreich . . . . . . . . . • . . . .  887,238 
cOb��::I�Jge �';a�tities:-

anted to buy ground corn Valve for �nterual comt,ustion engines, mix. 
Inqniry No. 8660.-Wanted to huy creosote mak­ing maChinery. 
Inquiry No. S�6i.-Wanted to buy machinery for making cutlery. . 
Inquiry No. 866�.-Wanted to buy small macbine for drawing thread frop:t cotton and machine for malt. ing lozenges. 
Inqniry No. 8683.-Wanted to buy IIle cutting 

machines. 

. ing, J. J: Power . . . . . . . . . . . . . .  : . • • . . . .  887,422 
Valve .for steam, engines, reversing, . J. 

Gardiner . . . . . . . . . . . . . . . . . . . . : . . . . . . . . 887,245 
Valve operating mechanism, W·. B. Jackson 887,253 
Valve, pressure regulating, S. ybarra . . . • .  887,564 
Valve, safety, Densmore & Gorey . . . . . . . .  887,3l!1 
Valve, stop, Hopkinson & Kilburn • . • • • • • •  887,638 
Valves, etc. , operating mechanism for ra-

diator, W. H. Pearce . . . . . . . . . . . . . . . .  887,514 
Vapor apparatus, starting device -for mer-

cury, O. O. Kruh . . .. . . . . . . . . . . . . . . . . . 887,660 
Vapor burner, incandescent, Blanchar<l & 

Wood . . . . . . . . . . . . . . . " . . . . . . • . . . . . .  : .• 887,304 
Vault light, C. H. Paschall . . . . . • . . . . . .  , . . .  887,119 

Inqniry No. 866ll.-Wanted to bUy comb making Vegetable cutter, M. S. Locke . . . . . . . • . . . . . .  887,205 machinery. Vehicle brake, H. M. Vanderbilt . . . . . . . . . . 887,551 

Inqui� No. 8664.-'Wanted to buy game boards. 

Inqni� No. 8668.-Wanted · to buy screw making Vehicle brake, automatic, J. Stevens . . . . . .  887,283 
machinery. Vehicle, electrically driven, W. B. Potter 887,691 

Vehicle, electrically propelled, J. Ledwinka 887,483 
pelnnmaqUch

irYn
Ne'ryo •• S867.-Wanted to buy needle, pin and Vehicle, motor, R. HUII' • • • . • • . .. • • • • , • • . • • • .  887,004 

II Vehicle wheel, M. L. Williams . . . . • . . . . .  887,562 
Inqniry No. S668.-Wanted to buy water power Vehicle Wheel, lIexlble metalliC, G. Auber-

washIng macJ.hlne. Un . • . . . . . . . . . • . . • . . . . . . . . • • . . . . . . . . . .  887, 567 
Vehicles, odometer mounting and lock for, 

m!I',Qn'!irirYeNb· oar' rSe61·s6 •. 9.-Wanted to buy, machinery for A. J. Smith . . . . . . . . . . . . • . . . . . . . . . . . . . . . 887,279 
� "  1\, Vehicles, stalk cutting attachment for, R. 
Inqniry N .... 8670.-Wanted to buy a low-cost or second-band lathe to be operated by foot power. 

B. Human . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,641 
Ven

��fth
ma

�����
, 
. .  ��� .������I�:�, . .  �����:. � 887,203 

Vending machines, fraud preventive deviee 
for, H. J. Wlsilng . . . . • . . . . • . . . . . . . . . .  887, 172 

Ventllator, M. Dorn . . . . . . . . . . . . . . . . . . . . . . . 887,722 
m!���!�f f�r;..�Jl8a-;,.,!�ted to buy welting and 

g.!���!'i�av�ff�Sc�ln�:-wanted to buy 2,ooo.pound 

Inqniry No. S6"3.-Wanted to buy foldlng um­brellas. . 

Vessel, turret or simllar, C. D. Doxford . . . .  887,076 
Vlrometer, C. L. Dobrick . . . . . . . . . . . . . . . . . . 887,383 
Vise, hand, W. Kuss . . . • . . . . . . . . . . . . . • . .  887,661 
Vise, pedally operated, H. E. Fuller . . . . .  ·. 887,471 Voltage and power factor -of generators oper� Inquiry No. 8674.-Wanted to buy machinery for ating In multiple, means for automatic-cultivating rice and making Yuca starch. ally controllfug, J. Pearson . .. . . .. . . . . . . . 887,222 

Inqniry N$ f;67ll.-Wanted to buy machinery for Wagon, dump, G. A. Post . . . . . . . . . . . . . . . . 887,225 
making sll\Vdust into bricks for fl1el. Wagon; dump, H. F. Langreder . . . . . . . . . . 887,4()4 

Wagon racks an� boxes, fixture for, W. 
Inqniry N .... 8676.--Wanted to buy flat Irons heat­ed by denatured alcohol. Louden . .  , . . • . . . . . . . . . . . . . . . . . . . . . 

'
" 887,258 

Wagons, device for loading and unloading racks from running gears of, J. H. Inquiry No. S677.-Wanted to huy model safety 
razors. Abrams . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  887,371 Wall hracket, G. F. Swortllger . . . . . . . . . . , .  887,358 

Inquiry No. S67S.--Wan:ed to buy cheap seWIng Wall, lIexlble ccrrugated, W'. M. Fulton . . 887,084 
machlnes. Warp thread detecting device, W. Gross . •  887,475 

Inqni� No. S679.--Wanted to buy cheap gnus. Washboard, G. Mittinger, Jr . . . . . . . . . . . . . . -887,412 Washer making Uiachine, H. C. Hart . . . . . .  887, 630 
Inquiry No. 8680.-Wanted to buy cheap watches. Washing machine, W, F. Blake . . . . . . . . . .  887,457 Washing machine, F. W. Kranz . . . . . . . . . . . .  887,481 Inqni� No. 8681.-Wanted to buy envelope mak- Water cl')set seat, J. Morrison . . . . . . . . . . . . 887,686 lug �ines. Water color for celiings and the like, A. 
Inqniry No. 868�.-Wanted to huy model of old C. Anderson . . . . . . . • . . . . . . . . . . . . . . . . . . .  

battleship " l1aine." Water heate� electric, O. Johnson . . . . . . . •  Water purifier, electric, J. F. Lester . . .  . 
Inqniry No. �6S3.-Wanted to buy plant for mak- W'ater wheel, G. S. Stevenson . . . . . . . . . . .  . ing cassava starch. Water wheel governor, J. Pearson . . . . . . . . .  . 

Inquiry No 8684 Wanted t b 'f tal Watering device, A. G. Leonard . . . . . . . . .  . 
in quantities. 

• .- 0 uy oun n pens Weather strip, I. L. Hall . . . . . . . . . . . . . . . .  . . 

887,452 
887,331 
887, 666 
887,142 
887,223 
887,204 
887,249 

Weed cutting ud root destroying device, 
NIo.nlqntoi

rlYtNemo'Pered868:Jsp'r-lngw
as
n
teeteld. to huy 1� to 2-inch J. Rumpel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887,215 LS .8 Well attachment, tubular and drive, G. 

Inqniry No. S6S6.-Wanted to huy machine for W. Stancllll' . . . . . . . . . . . . . . . • . . . . . . . . . .  887,138 
dusting taloum on sheet". Wheel. See Car wheel. 

Wheel, J. Kennedy . . . . . . . . . . . . . . . . . . . . . . .  . 
Inqni� No. 8687.-Wanted to buy motor plows. Wheelbarrow, Gler and Verplanck . . . . . . . . . . 

Inqni� No. 868S.-Wanted to buy for eXj>ort to 
Whe"l tread, jointed, L. T. Knowles . . . . .  . 

887,649 
887,387 
887,100 

Cuba a producer gas plant for supplyiug 800 16 C. 
p. Wind cage and elevator, combined, W. J. 

lampJ. C. Downey . . . . . . . . . . . . . . . . . • . . . . . . . . . .  887,605 Wind shield, Barndt & Johnson . . . . . . . . . . . .  887, 179 Inqni� ]\0 0. 8689.-Wanted to buy alcohol en- W1ndow cleaner, O. Caesar . . . . . . . . . . . . . . . .  887,585 gines for same amount of power liS 8688. Window frame, A. Y. Lee . . . . . . . . . . . . . . . . . . 887,105 
Inqt:i� N 8690 W t d to b  . d Wi Window frame, O. F. Mann . . . . . .. . . . . . . . . 887,407 

(No. 7) in len;l;illl l3to ii61n�e:' tbrea'a�d
c
gg�'i:": end:

e Wire bound box, J. J. Miller . . . . . . . . . . . . . . 887,337 
I I N S6 1 W d f Wire coiling and weaving machine, W. J. 

B :t� cJYi o'a) 
g r'-

t ante to buy or export to Pine . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  887,224 n . u ana CO 0 mo ors. Wire furniture, W. H. Thomson . . . . . . . . . • . .  887,150 Inqul� No. S8W.-Wanted to buy kerosene oll Wire shaft, flexible, H. W. Webb . . . . . . . . . .  887,160 lRotol1l fOl expon. I Wl� 1IIIatU, mak1q lIezlble, a W. Webb . . 887,169 

Costs Kerosene. 
,Bums 90% Air 10% Gas 

AI • •• tree. The Lamp ........ l1li 
� C�ti'� ure white, steady, 
safe light. 'l. W .... I N0 6 ........ 1 
ll,,"!mokeJ No OdorS Hang orSet 
it anywhere. Over 100 8tyl .... 

AGBNTS WANTED 
'1'HE BESt LIGHT CO .. 

8T B. Ith 8t., Clant.., Ohl .. 

Racine 'Power Hack Saw 
will cut 6-inehround steel bar in 7S minuta. 

i:�n:ac��ts
in Jba m�::t:J�e:VWo;'t:t 

will it take your maChine to make a 6-tncf 
cut ' Our ina.chln6 will save -,its cOst in a 
short time, by saving time, material and 
blades. Ask. -your -machinery dealer for 
prices and particul&nI. It will surprise you, 
or write our Department No. 8. . 
RACINE CAS ENCI·NE CO. 

RaCine, Wis. 

W· . E L' . ··L DRIL�.I.G 
Mach,nes 

Over 70 sizes and' styles, for driIllng eithetzideel\ O! 
shallow wells in wiy kind of soil or rock. �nn¥<1 
on w.heels or on Sills. With engines or horse powers. 
strong, simple and durable. Any mechanic can 
Operate them casUy. Send for cataloc. 

• WILLIAMS BROS •• ltnaca. l'f'-V. 

Goncrol0,RuiuforcudUoncroto 
AND 

Concroto Bnillling Bl�cis 
Soientillo American Supplement 1648 co��alns an 

. article on Concrete, by Brysson CunJ1!Ilgham. 
The article clearly describes the prop� CJim. -
position and mixture of concrete anu-; gt't'es 
results of elaborate tesis. 

Soientifio American Supplement 1538 gives the 
proportion of gravel and sand to be used in 
concrete. 

Soientifio American Supplements 1567, 1568, 1569, 1570, and 1571 contain an elaborate dis­
cussion by Lieut. Henry J. Jones of the 
-various systems of reinforcing concrete, �n­
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. N oth­
Ing better has been published. 

Soientifte American Supplement 997 C
.
o"tlilns an 

article by Spencer Newberry In which prac­
tical notes on the proper preparatlQn of con­
crete are given. 

Scientific American Supplements -1568 .pd 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newbe�ry. 

Soientiflo American Supplement 1584 gives a 
critical review of . the engineering vah... of 
reinforced concrete. 

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

Soientific Amencan Supplement 1564 contains an 
article by Lewis A. Hicks, In which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientifio American Supplement 1551 contains 
the princIples of reinforced concrete with 
;';%'b.

praCtical illustrations hy Walter Loring 

Scientific American Supplement 1578 contaln8 
an article by Louis H. · Glhson on the prin­
ciples of success In concrete block manufac­
ture, Illustrated. 

Scientifio Amerioan Supplement 1574 discusses 
steel , for reinforced concrete. 

Soientiflo Amerioan Supplements 1575, 1576, and 1577 contain a paper by Philip L. Wormley, 
Jr. , on cement mortar and concrete, thefr 
prP.paration and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar and concrete, depOSiting of concrete, 
facing concrete, wood forms, concrete side­
walks, detans of construction of reinforced 
concrete posts. 
I!lach number of . the Supplement cost8 10 eeIItII. 
A set of papers containing all the articles 

above mentioned will be mailed for $1.80. 

Order from your new.sdealer or from 

MUNN ®. CO. 
861 Broadway. New Yorl\ City 



MAY 23, I908. Scientific AInerican 

N of ewo r t  h y Acti (( e s 
ON TIMELY TOPICS 

Each number of the Scien�c American 

Supplement costs 10  cents by mail. 

SEWAGE A N D  ITS DISPOSAL. A 
review of modem methods. By H. I,EM­
MOIN - CANNON. SCIENTIFIC AMERICAN 
SUPPLEMENT 15 51. 

W1re stay, J,. A. Staples . . . . . . . . . . . . . . . .  887,353 
Wire stretcher, P. F, Louy . . . . . . . . . . . . . . . .  887,671 
Wire' twisting machine, L. Swank • • • . • • . .  887, 441 
Woodworking clamp, J. H. Lane . . . . . . . . . . 887,103 
Wrench, J. A. Jackson . . . . . . . . . . . . . . . . . . . .  887,643 
Wrench, H. N. Rothweiler . . . . . . .. . . . . . . . .  ' 887 , 697 

DESIGNS. 
Belt clasp, ' F. E. Mann . . . . . . . . . . . . . . . . . . . . 39,299 
Belt shield, F. E. Mann • • • • . • • • • • • • • • . . . .  39,303 
Comb, back, F. E. Mann . . . . . . . . . . . . . . . . . .  39,301 
Dish, covered, A. Parautaud . • . . • • . . • • • . • •  0 . " 39 ,305 
Game board, W. B. Clark . . . . . . . . . . . . . . . . . .  39,306 
Hat pin, F. E. , Mann . . . . . . . . . . . . . . . . . . . . . .  39,302 
Match box, G. W. Battles . . . . . . . . . . . . . . . .  39,304 
SUck pin, F. E. Mann . . . . . . . . . . . . . . . . . . . . 39,300 

TRADE MARKS. 
69,022 
69,004 

A U TO M O BIL E S  $ 1 00 A N D  U P  

S. C R AH A M  A U TO M O B I L E  CO. 
Establisheq 1 7  years, 60 1 ·603·605 Madison St.,  C H I CAGO, I ll .  

News 
2 1 4  Broadway, New York ELECTRIC LIGHTING F O R  AMA_ 

TEVRS. How a small and simple experi­
mental installation can be set up at home. 
SCIENTIFIC AMERICAN SUPPLEMENT 1551. 

Almond rings, G. Boerner . . . . • • • • . . • • • • . . • .  
Automobile springs, Spring Perch Co • • • • . . • •  
Baits, tiuted spo(·n, G. M. Skinner . . . . . . .  . 
Beer, Freiherrlich von Tucher'sche Brauerel, 

69,003 The leading week.!! Engineering paper of the world, devoted to �he interests of Civil. Mechanical. 
69,010 Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. ' 

CHEMICAL AFFINITY. Simply explained 
by SIR OI,IVER I,ODGE. SCIENTIFIC AME­
RICAN SUPPLEMENT 1547. 

C A S  E _ H A R D E N  I N' G. By DAVID 
FI,ATHER. SCIENTIFIC AMERICAN SUP­
PLEMENT 1547 . 

ELECTRIC IGNITION SYSTEMS. A 
comprehensive article by E. W, ROBERTS. 
SCIENTIFIC AMERICAN SUPPLEMENT 1546. 

CONCRETE. A general article on its merits 
and defects, SCIENTIFIC AMERICAN SUP­
PLEMENT 1543. 

REINFORCED CONCRETE. Some of 
its Principles and Applications with practi­
cal Illustrations. SCIENTIFIC AMERICAN 
S'J'PPLEMENTS 1547. 1548. 1551. 

ELECTRONS AND THE ELECT RO­
NIC THEORY are discussed by SIR 
OI,IVER LOD GE in SCIENTIFIC AMERICAN 
SUPPLEMENTS 1428. 1429. 1430. 1431. 
1432. 1433. 1434. 

THE PANAMA CANAL is described from 
the engineering "tandpoint in ScIENTIFIC 
AMERICAN SUPPLEMENT 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1425. 
1426. 1427. 13 86. 1388. 1389. 1383. 
1381. 1327. 1328. 1329. 1431. 

HOW TO CONSTRVCT AN EFFI_ 
CIENT WIRELESS TELEG RAPH 
APPARATVS AT SMALL COST is 
told in SCIENTIFIC AMERICAN SUPPLEMENT 
1363. 

SVBM ARINE NAVIGATION. An ex­
hanstive review of the subject is published 
in SCIENTIFIC AMERICAN SUPPLEMENTS 
1414. 1415. 1222. 1223. 

SELENIVM AND ITS REMARKABLE 
PROPERTIES are fully described in 
SCIENTIFIC AMERICAN SUPPLEMENT 1430. 
The paper is illustrated by numerous en­
gravings. 

THE IN TERNAL WORK OF THE 
WIND. By S. P. I,ANGLEY. A painstak­

ing discussion by the leading authority on 
Aerodynamics, of a subject ,of valne to all 
interested in airships. ScIENTIFIC AMEB ICAN 
SUPPLEMENTS 946 and 947. 

LANGLEY'S AERODROME. Fully de­
scribed and illustrated in SCIENTIFIC AMERI­
CAN SUPPLEMENTS 1404. 1405 and 1546. 

STEAM TVRBI NES. Their Construction, 
Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306. 
1307. 1308. 1422. 1400. 1447. 1370. 
1372. 1521. The articles have all been 
prepared by experts in steam engineering. 

PORTLAND CEMENT MAKING is de­
scribed in excellent articles contained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433. 
1465. 1466. 1510. 1511. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip. 
tions of actually-built dirigible balloons and 
aeroplanes , will be found in SCIENTIFIC 
AMERICAN SUPPLEMENTS 116� 1149. 1150. 
1151. 1404. 1405. 1413. 145 ". 

THE TANTALVM LAMP. A full iIIus­
trated description of a lamp having a metal­
lic filament and burning at once without 
preliminary heating appears in SCIENTIFIC 
AMERICAN SUPPLEMENT 1523. 

THE WATER PROOFING OF FABRICS 
is thoroughly discussed in SCIENTIFIC AME­
RICAN SUPPL EMENT 15 22 by an, expert. 

THE SPARK COIl-" ITS CONSTRVC_ 
TION AND MJU,NTENANCE. is the 
subject of a , painstaking article in SCIEN­
TIFIC AMERICAN SUPPLEMENT 1522. 

ELECTRIC IGNITERS FOR GAS EN­
GINES are discussed in SCIENTIFIC AME­
RICAN SUPPLEMENT 1514. 

CARBVRETERS. a subject of immense im­
portance to automobilists and the users of 
oil engines, is we 11 treated in SCIENTIFIC 
AMERICAN SUPPLEMENT 1508. 

EPICYCLIC T RAINS. which play an im-, ���b�Ji� S��E���I�d Af.:'i.a,::��!;. �;P:�Z 
MENT 1 524. 

Each number of the ScIentific American 

Supplement costs 10 cents by mail 

MUNN ca COMPANY 
361 Broadway New York 

A H ome Made 
Alternating 

Current Motor 

AktiengeselL(haft . • • • • . • . • • . . • • • • . • . . .  
Beer, H. Koehler & Co . . . . . . . . . . . . . . . . . . . . .  , 69,012 
Beer, Dirch, Augusta Bra-wing Co . • • . . • . . . .  69,007 
Belt

�fy ��:te 
l
��ft�ng 

f
060. ���

i
.
n
.�

, 
. . .  

l
�����:: 69,021 

Blackboards, P. Belvin . . .  , . . .  , . . .  , ' ,  . . , . . . .  68,975 
Boots and shoes, leather, Endicott Johnson 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  68,952 
Candy. , M. M. Johannsen Candy Co . . . . . . . .  69,031 
Canned fruits and vegetables, Griffith-Durney 

Co. . . ,  . . . . .  , . . . . . . .  " . . .  " . " . . .  . .  . .  . . . 69,011 
Canned fruits Bud vegetables, Oneida County 

Canning Co. • • • .  : . • • . . . . . . • • . .  , • •  69,028, 69,029 
Canned fruits, vegetables, and oysters, T. 

J. Myel' & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  69,027 
Canned salmon. 'GriIfith-Durney Company, 

68,977, 68,979 
Cantaloaps, Pea Ridge Cantaloupe & Truck 

Growers' Association . . . . • . . . . . . . . . . . . . . .  69,014 
Car trucks and parts thereof. E. H. Benners 68, 989 
Chocolate and candy. Pennsylvania Chocolate 

Co. . .  . . . . . . . . . . . . .  " . .  " " . . . . . . . . . .  " .  69,015 
Cigars, Rodriguez y HermaDo . . . . . •  68,984, 68,985 
Cloaks and suits, E.  J. Wile & Co • • • • • • . •  68,974 
Coffee, Arbuckle Brothers . . . • • • • • • • • • . . . . . .  69,006 
Co!!'ee, Seven Day Co!!'ee {;o . . . . . . . . . .  " . . . .  69,018 
Curling irons, Cassady· Fairbank Manufactur-

ing Co . . . . . . . . . . . . . . . . . . . . . . . , . . .  , . . . . .  68,990 

g��:: �:JI�
ta

1 �i���d'':;'n
B

IC�,�
r
.
s
::::68,962: �:� 

Effervescent salts, granular, Lange Bros . . . .  68,954 
Enameled kitchen and household utensils, 

Actien-GeselIschaft Adolph H, Neufeldt 
Metallwarenfabrik und - Emaillirwerk . . . .  68,968 

Fertilizers, American Fertilizer Co . . . . . • • . . .  68,940 
Fertilizers, Coweta Fertilizer Co . . • . . . . . . .  68, 941 
Fertilizers, Georgia Chemical Works . . 68,942, 68,943 
Fertilizers, Union Guano Co • . . . . . . . . . . . . . . .  68,944 
Fertilizers, Virginia-Carolina Chemical Co. , 

, 68,945, 68,948 
Fire ,  extinguishing apparatus, certain, Globe 

Fire Apparatus Co . . . . . . , . . . . . . . . . . . . . . .  68,976 
Flour, wheat, Wells Flour Milling Co . . . . . •  69,030 
Food, prepared dessert, Siegel Cooper Co . .  69,019 
Foods, certain, Ridenour-Baker Grocery Co. 69,017 
Foods, certain cereal, ,Fayetteville Mill Co. 69,024 
Footwear. certaen. A. A. Cutter Co , . . • . . . .  68,949 
Games, card, John Jaques & Son . .  , . . .  , . , .  68,997 
Herring, preserved or canned, A. ' Watson & 

.co. . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  69, 02 0  
Hosiery, Shaw Stocking Co . . . . . . . . . . . " . . .  68,973 
Knitted mumers, Phoenix Knitting Works . .  68,971 
Lamps, incandescent electric, Tungsten Elec-

tric Lamp Co . . . . . , . . .  " . . .  " . . .  , . . . . . .  69,005 
Lamps, lanterns, and burners therefor, C. 

T. Ham Manufacturing Co . . . . . . . . . . . , . •  69,008 
Machinery and parts thereof, certain, Pat-

terson, Gottfried & Hunter . • • . . • • . . . . . . •  68,983 
Medicinal plaster and paint. J. E. Garratt 68,953 
Medicine fOr leucorrhea, W'. & B. Chemical 

Co. . . . . . . . . . . .  " . . . . . .  , . . . . . . . . . .  , . .  " .  68,961 
Metals and metal manufactures, certain, Pat-

terson, Gottfried & Hunter . . . . . . . . . . . .  68,970 
Milk, condensed, Kenneweg Co . . . . . . . . . . . • . .  68,998 
Nuts and nut meats.�, K. M. Boyajian . . • . . .  69,023 
Paper, writing, J. W. Butler Paper Co., , 68,980, 68,981 
Perfumes and perfumed toilet powders, E. 

Palm" . . . . . . . . . . . . . . . . . . . . . . . . . .  68,956, 68,958 
Pianos, Palmer Piano Co . . . . . . . . . . . . . . . . . . .  69,000 
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, soil" ,AblIDdroth Brothers . . .. . .  , , 68,965, 68,967 
plumbing 'supplies, certain, C. A. James . . . .  68,982 
Remedy" certain, Sodeltzer Co . . . . . . . . . . . . . .  68,960 
Remedy 'for 'certain diseases, W. Q. Bowman 68,951 
Remedy for indigestion, Wright's Indian 

Vegetable Pill Co . . . . . . . . . . . . . . . . . . . . . . .  68,964 
Rubber boots, shoes, and soles, National 

India Rubber Co . . . . . . . . . . . . . . . . . . . . . .. .  68,955 
Sawmills, Gaar, Scott & Co. , . . . • . . . . . . . . . .  68,995 
Silk piece goods, Cheney Brothers • . • . . • . .  68,991 
Soap, perfumed toilet, E. Palmer . . . . . . . . • •  69,032 
htationery, certain articles of, E. Faber, 

68,993, 68,994 
Steel bars, sheets, and plates, Colonial Steel 

Co. . .  . . .  " . . . . .  " . .  " . " " "  . . .  , ,  . . . . . .  68,969 
Stoves and ranges, heating and cooking, O. 

K.  Stove & Range Co " . . . . . .  " . . . . . .  ; .  69,013 
Stoves, ranges, heaters, and furnaces, Port· 

land Stove Foundry Co . , . ,  . . . . . .  , . . . . • . .  69 ,016 
Tea and co�ee. Haas, Baruch & Co . . . . . . . .  69,025 
Telescope.s, prismatic., Rathenower Optische 

Industrle Anstalt vormals Emil Busch, 
A. G . . . . . . . . . . . . , . .  , . . . . . . . . . . . . . . .. . . .  69,001 

Tickets, pin, A. Kimball Co . • . • . . . . . . • • . . . •  68,986 
Tobacco, plug, Eagle Tobacco Co • • • . • . . . . •  68,992 
Tobacco, smoking, ' L. Rees . . •  ' • • • • • • • . . . . . .  68,972 
Toilet preparations, certain, A. C. Aydelott 68,950 
Tonic and stimulant, nerve, Rio Chemical Co. 68,959 
Tools, certain, Ashcroft :Manufacturing Co. 68,988 

' Tools, certain. J. FaE'ssler Manufacturing Co. 68,996 
Trf;lp.8, animal, Oneida Community . . . . . • • . . •  68,999 
Varnfshes and stains and sets of the same, 

, B. L. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  68,987 
Wine, California Wine Association • • •  , • • • • •  119,009 

LABELS. 
"American Malted Fruit,"  for II filling for 

pies, layer cakes, and' �dessert, J. l}. 
Lsverty . .  , . . . . . . . .  " . . . .  . .  . . .  . .  . .  . .  . . .  14,190 

"A.ppe9.1 _ _  to Reason," for cigars, Girard 
Manufacturing Company . . . . . • . • . . . . . . • . •  14,183 

"Bouquet, "  for cigars, G . . Dottling . • . • . . .  " .  14,185 
"Cellulose 'Soap, " for soap, Whitney Chern-

, I"'al :Co " . . . . .. " . .  " . . . . . . . . . . . . . . . . .  " 14, 193 
'!.E and S . "  for California olive oil, Ekman 

Stow Co . . . . .  " . . . . . . . . .  " . . . .  " . . . . " . .  14,189 
uEI Contrario," for cigars, C. C. R6denbeck 14,184 
'�I-Need-A Rubber Roofing and' Paint,"  tor , rubber rooting and paint, I·Need-A Rub- , 

. ber Rooting and Paint Co . . . . . . . . . . . . . .  14,194 
'�McBrady's American Beauty Face Powder,"  

fQr face powder . . . . " . .  : . . . . . . . . . .  ' . . . . .  14,192 
·�Perro Non-Intoxicant Beverage," for a bev-

erage, H. E, Knaust . . . . " . . . . . . . .. . . . . .  14,188 
"Regalia, "  for cigars, G. Dottllng . . . . . . . . .  '. 14,187 
"Snpel'lores;" for cigars, G. Dottling . . . . . . . .  14,186 uVolgt ToRsted Wheat -Flakes," for a cereal 

tood, Voigt Cereal Food Co . . . . . . . . . . . . 14,191 

PRINTs.. R,EAP SUPPLBMENT I688 for a good, clear'article 
by F. E. WARD, It.E., on the making of a 
� horse power alternating current motor. "GllIette Safety Razor," for safety razors, The motor can be constructed by allyone of'(l,rdinary' ' ''Th' 
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skill in the nse of tools, wh'll has-access'to a screw-
cutting lathe 'with a swing Of 9 inches or more. ' , olled clothing . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  2.272 
'the motor is designed to run on the 100 to 120 volt, 
5o.cycle, single. phase alternating current circuit', A printed copy , of the -specification and drawing 
now in widespread use for ' the lighting of ,dwell- ot, 'any ,patent in the foregoing list, or any patent 
ings. The motor will drive a I6-inch brass fan, a In ' print issued , since 1863, will he fnrnished from ' 
small lathe, or a -so.;watt 'dynamo for 'gel1eratitig tbls 'omce for 10 cents, provided the name llnd 
d· f h . t b t ' d in nnmber of the , patent deslr!ld "and the date be lrect current or c M'glUg S orage a tenes" an Itlven, Ad1!ress ' Munn & Co. . , 361 :t!roadway, New 
fact Will do almOst any, kind of,worktJiatc:an be Yorl<. ' . 
done , by :one-man power. Orde'r fr6m YoUr news- Canadian patent. may 'now be obtained ,by �the In- ' 
dealet or ,from ventors for any ot thli inventions named lu tbe fore-, ' " , , :  ' " " ' , " going list. , For terms and further particulars 
aVNN . .s, CO •• ,361 Broadway. New York . address Munn & Co .• 361 Broadway. New :York, 

LET  U S  B E  YO U R  FACTO RY �' Chemical Analyses 
, Industrial prodncts examined and working Y formulas provided, processes improved, coun­

eel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors,asslsted; Instructiollo 
Established 1882. Monadnock Laboratory. Chicago. 

S T A M P INGS ,  M O D E lS ,  E X P E R T  W O R K  
"l IH. C . L'H I E  �I A "' I l "  " " I) , /' \ lI P " "  ( 0. :J ';' t) Jlum1 l t u n  ""t . • • ' I t' '" 1' J 1U 1 l1 .  H. 

• 
Corliss En Ines, Brewers) and Bottlers' Machinery. �HE VILTER 

M FG. CO., 899 Clinton St .. Milwaukee, Wis. 

MODELS &; EX P E R I M E N TA L W OR K .  Inventions deveioped. Special Machinery. 
E. V. BAI LLAR D .  24 Franklort Street. New York. 

�TEL·ESCO P E �" .  , II C A T A-U 1 C, U E.  
w. &  D .  M O  G [ Y. 

B AY O N N E  C I T Y N J 

HAVE A CleAR-N IT RUBBER. EXpert Manufacturers 
FlUe Jobbing Work 

Treat Y01ll' �'rlend, then watch,hlm laugh. New Trick. If yo .. enjoy fnn, send for one. 12 cents postpaid. 
C. JAMES, � Mills Building, St. Louis. Mo. PARKER-;-STEARNS & CO •• - 228.229 Soutb Street, New York 

Experimental & Model Work �gLL.r OWN FIRELESS COOKER 
and save two-thirds the coat .  No matter where you live .. �"'ej:Q' 
or country. Simple, easy. inexpensive. Only ordinary tools 
required and you probably have most of the materials on band. 
Family sjze. Simple pla�8. Specially prepared. Lei US '$ell 
you all sbou,t it. Just send your name and address. 

Oir. & adiJ1Ic. free. Wm. Gardam &; Son. 221 Fulton St,N.Y 

E L EC T R I C  G G O D S.-Blg Cat. 3 cts. Want Agents. OhiO lillectrlc Works. Cleveland, O. SIMPUCITY COOKER CO. 
Dept. 2. Kansas City. Mo. 

DRAWINGS 
MADE 

Rough sketches of  new inventions or designs worked up 
in�o finished dJ?lwings properl� proportioned in every de­

'taIl. Also tracmgs and blue prmts. Large;staff of experts. 
George W. Fowler « Co., Engineers, 30 Broad St:, New York 

DRY IN'G MACH INES Fo, all kinds of "",n' 

_ _ ular mau-ri&ls. S. E. 
. Worrell,Hallnibal,Mo. 

MODELS '" E X P ER I M E N TAL WOR K  , 6ears.-Dles. Toofs, Novelties manufact'd� Tel egraph,y ����'::.�lo��he�O��:;I�! 
•• np. OMNIGRApH co . •  Dept. 52, 89 Curt­
landt St., New York. M. P. SCH E L L ,  1759 Union Street, San Francisco 

Do Your Own Printing 15 press prints cards, Jabel., etc. Circular, 
hook, newspaper pre •• $18. Money saver, 
maker. All easy. Rules sent. Write factory 

WIRELESS TELEGRAPHY.-ITS PRO-

for press ca�}rl'pWrss E��e�e�fS�n, CoDD. 

II 
gress and Present Condi tion are well discussed in BcrEN­
TIl<'IC AMERICAN SUPPL"MKNTS l 4...:�. 14.26, 1 4.2,., 13S6, 1 3SS. 1 3S9, 13S3. 13S1, 13":,.. 13":S, 1329. 1 4.31 . Price 10 cents each , by mail. Mnnn «­
Co., 361 Broadway, New Y o!k City. "nd all newsdealers. 

Astro nomy with th e Naked Eye 
By Garrett P .  Serviss. It enables the casual observer of the 
night skies to appreciate the scheme of the constellations and to 
enj oy the knowledge gained by his vision. Every fact and every 
principle have been made concrete and specific. With Charts in 
Color. Crown 8vo. Cloth Net, $ 1 . 40 

Hand book of t h e  Trees 
By Rorneyn Beck Hough. B.A. For Northetn States and 
Canada. Over 800 plates. A complete, authoritative, and beauti­
ful guide-a new idea in the literature of nature. The book is 

- photo-descriptive. Two pages are devoted to each , tree, and in 
most cases four pictures : ( I )  The leaves, fruits, twigs, etc. , on an 
ingenious scale, showing , their exact size. ( 2 )  The t;e�-trunks 
showing average size, dimensions, bark, etc. ( 3 )  Cross-section, 
magnified, showing the wood structure. (4) Map indicating locali­
ties where the tree grows. Large 8vo. 470 pages. 

. Price Buckram, net, $8.00 ; Half Morocco, net, $10.00 

Hypnotic Th e rape utics 
By Dr. John D. Quackenbos. A.M. Mental healing is 
one of the most vital problems to-day. Assistance, both careful 
and authoritative, will be found in this book. It is in direct line 
with the great movement for mental treatment and suggestion. 
Cloth. ' 8vo. 333 pages Net. $2.00 

T h e  Ch e m i stry of Co m m e rce 
By Robert Kennedy Duncan. A graphic narrative of the 
wonderful work of applied chemistry in the industrial world to day. 
It affords an engrossing story of. the invention and manufacture of 
commodities that are close to the business or home interests of each 
one of us. It is packed with infonnatiol1. Illustrated. Net, $2.00 
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Scientific AInerican 

Fial-San Giorgio, Lid. 
Garden Hose Shipyard in Muggiano, Gulf of Spezia (Italy) 

Rubber Belting 
Steam Packing 

Rubber Specialties 
N. Y. BELTING & PACKING CO. 

LIMITED 

91 and 93 Chambers Street 

NEW YORK 

WRITIE FOR CATALOGUIE 

8 1 All varieties at lowest prices. Best Railroad 11rack and \Vagon or Stock Scales made. 
Also lGOO useful articles, including �afes, CaB S SewinJr Machines. Bicycles. '1'0010. etc. �ave 

Money. Lists �'ree. CH1CAGO SCALE CO .• Ohicago. 1lI. 

DECARBON IZER 
cbemically removes carbon from cylinders, piston rings and valves. 

INCREASES POWER 20 PER CENT 
Volatihzes carbon. in wbich form it passes out thrn exhaust. Injul'Y to nleto.l 
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General Accumulator « Battery Co 
128 Sc<:ond Street, lUtlwHlIkee, 'VII!!. 

Everything for the Automobile 
SUP PLIES AND PARTS 

AT LOWEST PRICES 
Our 1008 Catalog just out - 200 pages, 1 ,000 i ll u s t r a t i o n  •• 5.000 

de8c��t��e W��e:' 
NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 

393Z Olive Street, St. louis. Mo. 

COERZ 
RHOTO LENSES 

SHUTTERS 

ANSCHUTZ CAMERAS 

RIFLE TELESCOPES 

TRIEDER BINOCULARS 
Send 9 cents for beautiful de luxe 

general catalogue. 

C. P. GOERZ AM. OPTICAL CO. 
52 E. Union Square, N. Y. City 
1514 Heyworth Bldg. Chicago III. 
703 Call Bldg., San FranCisco, Cal. 

Would You" Make the Round 
Trip" Without Uncertainty? 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 
"SHOW YOU" 

Send for va I ua hie facts 
about l\1aril1e Motors. 
THE HILDRETH MFG. CO. 

703 SbetJdnu, L.'l.Dsing, l\lich., U.S.A 

LV'K'� 
TAPES AND RULES 

ARE THE BEST. 
"'or sale everywbere. Send for 

Catalog No. 16. 

LUFKIN RULE CO. 
Saginaw, Mich •• U. S. A. 

New York and London. 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS cle. 
Anyone sending a sketch and description may 

qutckly ascertain our opinion free whether an 
invention Is probably patenta.ble. Communica..­
tions strictly confldentlal. HANDBOOK on Patents 
sent free. Oldest agency for securtng.-.pstents. 

Patents taken through :Munn & Co. recelve apecial notice. without charge. In the 

$titntifi( Jlmtri(an. 
A bandsomel,. \Ilustrated weekly. Lal"lfeet .clr. 
culatlon ot any sclentlflc Journal. Terms. � a 

Mau:N'f &oCO�3�� B�:��:;'INewdf�eik 
Brancb Omce • • I' 8t.. WublDlrtoo. D. c: 

Submersible To edoHoats 
of our own type, according to the English Patent No. 11419 

LAURENTI"S TYPE 
CI. Italian Submersible "Narvalo," 14 knots, 670 H. P. Fiat Motors. 

The fastest submersible torpedo boat in existence compared to all others 
of the same tonnage. 

Absolutely safe devices against explosions both from fuel vapors or elec­
tric accumulator gases, and against poisonous fumes from th� exhaust motors. 

Great radius of action, steady submerged course, rapid driving, 
great reserve of buoyancy. 

Contractors for the supply of submersible torpedo boats to the Italian, 
Swedish and Danish Navies. 

Read the Scientific American Supplement, May 23, 1908, for a complete description of these laurenti submarines 

Technical Director: Ing. C. Laurenti, Major Constructor, R. Italian N. R. 
Telegrams: AUTOSCAFI-PERTUSOLA 
Letters: FIAT-SAN CIORCIO-SPEZIA <ITALY> 

A B C  Code (5th Edition) Used 
Lieber's Code Used 

L TAYLOR'S PALLS POWER HOUSE AND DAlIt 

VVATER POVVER 
This power house and dam on Ihe St. Croix) River. Wisconsin. develops 12.000 H. P. for use in the city 01 

MinneaROlis. Minn. aboul lorty miles distant. The concrete dam is 750 It. long. 50 It. high and 40 It. wide at the 
base. "l"his w,holedevelopment was designed by us and built under the supervision of our engineers and construction corps. 

We are prepared to design and construct similar water power devdopments and power stations, either new work or 
extensions. OUf service begins with the making of preliminary reports and estimates and ends when we turn over the 
finished plant, completely equipped, ready for operation. We provide for and supervise every detail. 

By our form of contract-cost plus a fixed sum or cost plus a percentage-we become our client's agent, guarding 
and promoting his interest at every stage. 

It you have water power work in prospect write us for Taylor's Falls Booklet. 
STONE &. WEBSTER ENGINEERING CORPORATION 

CONSTRUCTING ENGINEERS 
147 Milk Street, Boston 

'Ve are prepared to drslgn Rnd constru ct power developments, power 8t3.tions, lndustri3.1 bllildine:s, r3.ilwar.s, electricsl 
tr':LIlsUlission lines nnd distributing systems, t!ltber new work or extensions. Correspondence inVited. 

A Startling Discovery in Photography 
THE ISOSTIGMAR LENS 
The Prodnct of a New Idea. 60 per cent. cheaper than any other anastigmat. 
�6ti�:e�. 8�l�8tt7g��!�s fi�:�� ��d�k�: and British Governments and many 

BY OUR LIBERAL EXCHANGE SYSTEM 
onr cnstomers may change their old..style Photo Lenses for the Isostigmar, the best of all anastigmats. Describe your lens and we will,offer libernl tenus. 

Our Reflecting Lantern lor Opaque Objects 
��s�N����� ��Tg�s.B��J�t�tr��ig��yr��l'��:�!.r:�ec���:!����Qr:T���e���\V��:}f1a�t������i: now in use at Harvard Cornell, Univ. of Pennsylvania, Leland Stanford, etc. The IJost Card )J rojector, on same principle�simpler and inexpensive, for showing post cards and other illustrations in Natural Colors. Send for lists of rrojectol's, Stereopticons, It:loving PIcture Machines, and Qur Latest (llearo.nce List of Jllcroseopes, Stereopticons and X.Ray apparatus. 

WILLIAiUS, BROWN & EARLE, Dept. 6, 918 Chestnut Street, Philn.delphia, PRo 

TWICE-TWO CYCLE MOTOR 
New Era in construction-Higher efficiency; greater reliability; more 
compactness; simpler. No gear wheels or cam shafts, no smoke, 
no odor, no compression in crank case. Single cylinder. 5-inch 
bore, 6-inch stroke, 600 R. P. M. Gives 12 Brake Horse 
Power. Rating gnaranteed actual horse power delivered on the 
brake at speeds indicated. Write for illustrated catalog. 

TWICE-TWO CYCLE ENCINE CO., Inc., 22 South Canal 

Two-cycle simplicity 
with more than four­
cycle efficiency. 

Street, Chicago, III. 

CHEAPER THAN A STEAM PLANT 
ou���·;:gD���R300 GAS ENGINES & SUCTION GAS PRODUCERS �:�:I,il

l
�",�<;'g�;,�,':tr���·I;;. 

PurgOle,. are IUl>plaDtiDg Iteam in all part, of the world, Fuel t'o!oDomy, labor ('conomy, Awartled Gold �feJal at the St, Louis J.'oir One pound .If rut:! to thf' horst'·po"·er hour i, the record. \\'rite for 1.:3.l3.lo)!ue 21. 
WEBER CAS ENCINE CO., Box 423, Kansas Clty,-·U. S. A. 

The Hoisman Automobile 
Rides 

like a 

1907 Sales Over $600,000.00 
THE STANDARD of high-wheeled automobiles 

and the pinneer of this type. '!'be only hIgh­wheeled automobile mar.ufactured thl1t bas a record in a public contest-and Holsmau reco�d8 date back to 1902. Every part of every machIne guaranteed. 
Repairs Average Under $3.00 per Month 

High wheels allOW solid rubber tires to be uS,ed witbout affecting ridIng qualities. and t�is 111-sures "going the journey." A blacksmlth, or wagonmaker call make all ordinary repans. Splendhl bill-climbing power. Send for complete free illustrated catalogue. 
The Oldest and Lnr�e8t l\ianuf"neturerll or 

Carriage Automobiles in f·he 'Vorld 
THE HOLSMAN AUTOMOBILE CO. 

RQom 489 Monadnock Block, Chicago, III .. U.S.A. 

COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES. 

.5AMPLE5ANDINFORMI,\TION ON APPLICATION. 

NICKEL 
Electro·Plating 

ApparatuS ana Material 
THB 

Hanson & VanWinkle 
co., 

Ne'�·fl.1·1i.. N. J. 
28 & 30 S. Canal St. Cblca"o. 

BAUSCH ra LOMB 
Stereo Marine Glasses 

First made for the U. S. Navy. have the greatest 
light gathering and high magnifying power. so that 
feebly illuminated objects can be readily distinguished 
under unfavorable conditions of light and weather. 

Send for Booklet describing our Various Field 
and Marine Glasses. 

Bausch & Lomb Optical Co. 
Carl Zeiss. Jena . George N. SaegmuUer 

Of f i c e s: San Francisco 
New YOlk Washington 

Bo s t on Lo n d on 
Chicago F r.nlJor! 

ROCHESTER, N. Y. 

EFFICIENT POWERS 
THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 

I. 11. C. GASOLINE }:NI;INES 
Ilre built on stron�. simple lines. A\,'CeSSlbiht,y of parts, perfect 
control nnd operatl1lg eCOtlollly are dislilljZ"uishing feftluJ"t!s. These 
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the full rnted hfn5e power because they are tested st ihe factory 

�h�;'l��tr�;.
sen

ilf����,�
i
I f�l�f�:���������rf: 17:0 C!�:u

i
�edx�;�h! 

factory test. 
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��J'St:rion:lrY) in 4, 6, 8, 10, 1�, 15 and 

2O·horse power. 

�:�t�O���ri;dl�
i
;f-I� �1.1c��:'l�,;!�i" Call on them 01' write 

the Home Office for catalogs and pnrt.lculars. 
I N'fImN.4..'rJON,H. IIAUVES'J'EIt COIUPANY OF A�IEUICA 

• ____ tiJ IIarn�ste(�"J��IW�i:I�,tlblteugo, III. ____ • 

Special High Grade 2 Cycle 
2 H. P. Marine Engine $43 
With complete outfit ready 
to install in your Launch, 
Rowboat or Canoe. Larger sizes at 
proportionately Jow prices Prompt 
delivery and satisfaction guaranteed. 
Catalo£ FREE. 

'i'lIE INVINcnn,E nlOTOR co. 
162 Wnshlngton Street, Uhlengo"Ill. 

Draughtsman's 

�_e� 

Protractor 
No. 50 

'J.1his is a tool for every drnugbt�­
man, The arc is graduated in de· 

grees with a vernier reading to flve minutes. Bind­
iu� Screw holds it rilZid at any aUjZle. All parts flush on the underside. Ask us about it. 
GOODELL-PRATT C() •• nreellfieltl, III ass. 




