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Scientific American. 
ing the cooling of the ingot. It is suggested tqat the 
various defects above mentioned could be remedied, 
first, by using a specific;ttion asking for lower sulphur; 
secondly, by allowing more time between the addition 
of ferro-manganese to the hot metal in the ladle and 
the pouring of the' meta.l into the ingot mold; and 
thirdly, by pouring the metal from the bottom of the 
ladle. Finally, although Messrs. Fay and Wint believe 
that electric refining will remove many of the diffi
culties attendant upon the present method, it must 
1I0t be assumed that this would prove to be a panacea; 
since without competent control bad steel can be pro
duced just as easily in an electric furnace as by any 
other method. 

OUR VANISHING TIMBER SUPPLY. 

When the adventurous navigator!! of three or four 
centuries ago skirted the coasts and entered the bays 
and rivers of this country, they wet.e impressed with 
the.extent and variety ()f the forests which everywhere 
spread their rich mantle over the country. And well 
they might be; for the original forests of the United 
States exceeded in the quantity and variety of their 
timber the forests of any ()ther region of similar size 
on the globe. Nature was . lavish when she laid out 
and planted the ·five great forests of this country; and 

The Editor is always glad to receive for examinatIon illustrated articles lavish she was when she planned its noble water
on �ubjecte of timely interest. If the photographs nre sharp, the artic les courses, smoothed o�t the vast arable lands of its 81w� �ridtl;te facte auUumtLe, the contributions will· receive special . . 
attenjloiJ.-:'.Aceepted .artiCles,will be paid.for at regiilar space rates. 

prairies and wide-spreading valleys, and stored below 
r.'" ",, ·, . '  .. :t , 

the. surface its pricele!!,s wealth of iron ore, coal, 'oil, 
, . . , ,'and precious minerals.· Where Nature had been so prod-

, . '�AQ'A::CA:UjlE �,�:aOlO:in:tAILfj. . . igaIQf her. supplies, it .was perhaps inevitable that The. scientifiii ihyestigati(u('of-the cauBe cit bro�en filan �ho.uld become equally·' prodigal in their use', rai.ls has:·a strongcla4m ,off,.'ifuplpif'interest, · and this 
for the reasons that w� aIlitre mQte,·or less frequent a:t\:d no doubfthe extravagance and wastefulness which 
travelers by rail, and. that .the b�akage of rails., i� have bec�mea national 'Characteristic, are due largely 

.' . . ., . " " . ... .,to natural 'envlronmenC' one of the most fruitful Ca;\1ses ofl!!erlol$"tallroail ie� 
ciuents. The agitation of three ye8:rs aia',' wllich:ful- ,Of all the natural resources of the country, our for-
lowed' upon the publication by the State {!,uthorities , .  ests have "Qei:lll one of the worst, if not the worst, suf
of statistics showing an alarming increase'jn'�e num� ferersfrom e:J(travaga�ce; an¢ this is proved by the , . ,  . ilqIp.le tact that we use (oI";.#-aste) ten times as much ber of broken rails, has been ·pr\>ductive (iJ. �xc-etleni .... . . 
results. It has served to bring fogethe!:,,th� .. l'ai:k ma)lU- ,.}hnber pe� cap.�ta ,as , they do III Franc�, and 'are, con
facturer and the railroad engineer in a J"titit�iLdeav61' ' ,'�lI,uently; �uttIllg our forests,qn;ee tImes as fast. as 
to determine more exactly the causes of riilfan�;e( :; 'they· a��, gro�!ng. The origin!l-l forestS' of the United 
and devise improvements in the methods of mailU- . States lDcfu9.� five gt;eat foreat types'!)Jle Northern 
facture which will give a thoroughly reliable rall forest re�Gl1ed,i1t:01D M�ine tllrCmgh New England, New 
without eJ;1tailing an undue amount of extra cost in York, an� Pennsylvan!a;,,tq �eorgi�, and tl).roug� cen
the�,making. tral and norther!} MIchigan and Wjsconsin to Min-

p.ttring these intervening three years, a most ex- nesota, and c().verep. about 150,o()O,odo acres, mainly 
haustive chemical and mechanical investigation of the' ?f cpne-bearing·�trees. The SO'I':!.theru;fOrest comm.enced 
subjeet has been mad.e, and many l1itherto obscure III New Jersey,'·a,nd reache� from tKe coast far inland 
and �ittle-understood facts have-been b;'ought to light, through Virginia;: the":Carolinas, ·Geo�a, Florida, Ala
regarding the mechanical 'condition and chemical come bama, M1ssissiPl>i, and LOuisiana", and,. portions of 
posItion of fa,ulty'rails;'thecause.s which have p.ro- Texas, Oklahoma" a�d Arltansas.':

"
This i

.
s the great 

duced these conditions� and the best methods of cast. belt of the yellow pme. Its, total. or-iginllol area was 
ing . and working. to 'produce,a . rlloil 'wl1ich .'will stand Jl,bout220,000,000 .. acres ... The Central for. est, which ex
up under· 'its,work" with.out btitraying 'thai, alarming t�nded between. the northern , and sj)uthern forests 
liabi.ijty. to Slidden Jractllre, wIi{ch'-'"lias ,:ciui!led so',', from the, AtlanVc coast to the wesfern P!!J,iries, is .the 
much'Joss of life and· Pi'oll�rt¥:,:(fii:rJng the ;'pasif�·,greatsQurc,e. �f. out s�pply of hard, woods. Originally 
years: .' ':, ;, ,' :" '" >, ;,. .  , .. it included nqt IIlSS thllon 2.�(),00o,OOO acres. Then to 

:One of t�e'Iatest �allers. on the fi!ut}.j�ct'was that pre,,' the westward was'tti.e Rocky;· Mounta.ln forest, e:J(tend
sented . by' 'Messrs: Fay: aIld Wintat·'tbe aJ{nual meet- . ing from Montana and Id.!J,hO to New Mexico. HeBe 
ing of the American SOclety. for Tes.,ting M;�teri;iIs, iii on the high platllaus and mountain slopes is a growth 
which a.ttention was. drawn to" the"l':r�ejll)Y' with. . of coniferous: trees, il1cludint "esiern yellow pine, 
which rail 'breakages. may be ttacea/i() ':'tlH:l;b�ence ,Douglas fir, larch, sp.ruce, axM'cedar.'Its original,ex
of slag. The inve�tigation by� th��, gentlem� ,�f tentwas at le.a:st 110;b�9Do" �eres. Lastly" an"lth� 
rail!! that had broken in

. 
the; �ea� ,�hu�s--".�e·��esence·· .. ' grandest Qt. all, was. the :i>acific.-coast�Jorest,. �tending , 

of exceSsive slag; a, segrega�iOIL,qf1!lJag:Co�9t�c-with tllrough .. Washington, Oregon, 'l!Jl;d Californla, whOse'
the rail

. section; remnants of sl1i,i in the 'liwig�V�plit .... original area' of at· least.90,OOo!OOO acres was,co:vered 
port jon of. the, head; �d sla�tfn those 'ireas w�re flow 'with the most majestic growth af coniferous trees in 
of metal has" di;\cUfredo'r'�where qlictbsCQpk >cracks the world. ,. . 
havedevelo.ped. While ·itl's impossible from the evi- Much ha.s been said �nd Written of la:�about the" 
dence so obtained to state definitely the exact cause destructlon':of oJi.r fore&ts, and un�j.o'r t1,l6:1a�est and' 
of ftacture, it is higiily probable that it ,is due,;to im-, most illuminating pamphlets on'fhe:iubj��tis th�:t;, Qr' 
perfectly welded blowholes or pipes. The investiga- R.'8. Kellogg, Assistant F'?,.ret:1�jin. tqe FOl'�l't Sei'v.ice 
tion showed that at the point of "fracture there is of the Department of Agricn.J.tvre.;;'who 'tellif"m3' that, 
always to be found a large amount 'of slag; that cracks -whereas, at a conservative e&t'1.mllote{ ,these 't\ve' great 
invariably beg-in in' and f01.I0w from one slag area to forests of the United States coyered' originally 850,000,
another; and that cracks within the body of the metal" 000 acres and cqptained 5,20Or b1llion feet of timber, 
produoed by shriJ;lkage strains will follow along the at the preSent time their total area has been· -reduced 
slag areas. Thomas Andrews, in. his paper ",entitl�d ., .to 550;006,.()OO acr!'ls, centainhrg1less. than·' one-half as 
"MicrQscopic Internal Flaws Induc\ng Fracturehi IDuch'standlng ttHtber than they did in .:!helr virgin 
Steel," consIders it to be a most sigIilt\caD:f facttllli:t:c:;· stat�; . ""-/ '.. " 
in the varlouEj. material he exam,ined, almost. withOu,t . '. . The tOtal yearly ·�4raiJl' u{roa":·our forests, not count
ex,ception,-there, was a co,�sid�a� � 3Xlila, in or ' ing losses;�from fire, st�rIlls?ind insects,-is "estimated 
near the fractured E\�rra�; and.;� sa¥Jl. that the, in- to 1?,e about ,20,000,OO�.000 cubic feet. Of' our present 
ternal microscopic flaws' whic .. h 'are alnlQst-invariably forest area of 550,090';000 acres, 200;"000,000 acres· are 
present in steel'forg��gs .oonSfl4It�';;'��ief s�uree of Toughly el!!tim.ated W .'consist of··· tmiture forests in 
initial weakness in axles, rails, shafts,:. heavy "guns, ·wh!c}l the 'annllaI growth is balanced by' d�ath 'and 
etc, ' 

. , .. " 4�cay, and· 250,000,m)0 acres consfstf 9f timber par-
The hard spots which have"been observed in broken tially, cut or burned over, on which �wtth reasonable 

rails are apparently due e,ither to imp\iifect mixing care there is sufficient young·growth to .. produce ulti
and 'solution of the ferro-mangane§ie, or tQ the harden- mately a me.rcha,ntable,. but not a fun C)rop of timber. 
ing ()f the surface of the metal due to slipping of the The remlloining 100,000,000 acres consists of forests so 
driving wheels, or to segregation in steel alloys. _ The completely cut out and burned, that there is not suffi
first and second causes are· not. comIllon,but the third, cient young growth to produce another crop of much 
which, is due to the imperfect melting of the alloy, vllolu��-,.AcCording to this e'stimate, the annual growth 
is more serious. An examination of several nickel- of alf'our :,ior�sts',�ui: not· <rVer, tweive . cubic feet per 
steel rails which had broken in service showed streaks acre, or a total of less than seven billion cubic feet. 
of very hard, medium hard, and soft metal, and it is Since we cut yearly some twenty billion cubic feet 
the belief of the authors of the paper that this lack over and above what is lost by fire and other natural 
of, uniformity is due to segregatio� of the nickel dur- causes, it follQws tl1!lt w� are cutting out our forests 
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three times as fast as they are grown. Just how un
reasonably extravagant this country has been in using 
up its timber supply, is shown by comparison with the 
conduct of Germany and France. In Germany 37 
cubic feet of timber per capita are taken annually 
from her forests; France is able to get along with but 
25 cubic feet; whi1e in this country the consumption 
is 250 cubic feet per capita. Germany, furthermore, 
has applied her scientific methods with such good 
effect, 'that her state forests are producing to-day an 
annual average of 48 cubic feet of ,wood per acre. 

It is considered that the demand for more farm 
land may eventually lead to a further encroachment 
to the extent of 100,000,000 acres upon our present 
forests, reducing the total to 450,000,000 acres. The 
Forest Service considers, however, that it would be 
entirely possible, if the forest land is improved and 
the timber economically cut and completely utilized, 
tv produce on the remaining 450,000,000 acres sufficient 
wood for a population much greater than we now have 
in the United States. 

DEATH OF PROF. LOMBROSO. 

Cesare Lombroso, certainly the most widely known 
if not the most authoritative criminologist of our day, 
died on October 19th, 1909, at Turin, Italy, at the age 
of sixty-four. If Lombroso had never written any
thing else than his "Criminal Man," his name would 
be handed down in the annals of psychology. Even 
though in his later years he was given, without care
ful investigation, to rather hastily fltting into his the
orr any newspaper story or fact that might have met 
his eye, it must be stated that his' contributions to 
criminal anthropology are valuable and lasting. His 
theory that criminals must be regarded as mentally 
diseased persons, although not yet legally accepted 
by society as a whole, nevertheless finds favor with a 
large number of psychologists. No doubt his system 
of criminology is not so far developed that we are 
justified in abolishing prisons and treating criminals 
in insane asylums as Lombroso advocated but at least 
it tends toward a scientific solution of the problems 
presented by crime and its punishment. 

It was while he held the post of army surgeon that 
wmbroso's attention was first drawn to malformations 
of the skull. An executed murderer's cranium was so 

, markedly malformed, that he was induced to make an 
investigation to ascertain whether or not the man's 
crime might not have been o�casioned by his cranial 
defects. The rest of Lombroso's life was spent in 
piling facts upon that original fact. As a lecturer on 
psychology at the University . of Pavia he later had 
abundant opportunity for studying inmates of the in
sane asylum there, and was impressed with the con
nection between nutrition and sanity. As a result of 
that study, he showed that a poor quality of maize 
was responsible for much of the pelagra from which 
Italian peasants were suffering. After a hard cam
paign he succeeded in inducing the authorities to take 
measures to reduce the disease. wmbroso's researches 
were extended also to the study of epilepsy and genius. 
His theory that genius was a form of insanity was 
widely heralded, and attracted not a little comment 
both hostile and favorable. 

. Recently Lombroso devoted much time to the study 
'of spiritistic phenomena. He made an elaborate study 

. of' Eus!lopia Palad�o, and was won over by her to a 
pa'l'tial belief in the physical manifestation of spir
'UuaIism, yet he was never Q,uite willing to accept 
spir.1tllalism in the sense of preservation of personal 
identity after death. 

COUNT .. DE LAltBERT'S FLIGHT OVER THE EIFFEL 
TOWER. 

The most sensational flight ever made in an aero
plane was that accomplished by Count de Lambert with 
his Wright biplane on October 18th, when he flew 
from the aerodrome at Juvisy, where an aviation meet
ing was in progress, to Paris and back, covering a dis
tance of about 30 miles in 49 minutes and 39 seconds. 
After making two circuits of the aerodrome, Count de 
Lambert headed for Paris, and, continually rising, soon 
disappeared from view. He flew over Paris at a great 

. elevation, and by the time the Eiffel Tower was reach
ed, he had risen sufficiently to clear it nicely. He 
passed directly over the tower, which is 984 feet in 
height, turned his machine around, and headed back 
for Juvisy. He arrived and landed safely, and was 
greeted by Orville Wright, who had just arrived from, 
Berlin after making a special flight for Emperor Wil
liam-the first aeroplane flight 'the German Emperor 
had ever witnessed-a few days before.· While in Ger
many, Orville Wright also made. a record height flight, . 
in which he reached an ele�ation of about 1,600 feet, 
as near as he could estimate. Count de Lambert's 
height was visibly demonstrated ·by his passing over 
the Eiffel Tower. At a height of 1,000 feet the prin
cipal sensation he experienced was that his aeroplane 
appeared to be scarcely moving. The time, he said, 
seemed interminable ere he finally reached his starting 
point. His average speed waS about 37. miles an hour. 
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I:.NGINEER.ING 
Work on the last section of the. Jungfrau railway 

has prqgressed so well during the recent summer, that 

it will probably be opened next year from Eismeer to 

Jungfrau Joch. A station at the former place has 

been hewn out of the solid rock at an altttude of 3,153 
meters, capable of accommodating 200 persons. 

BUenos Ayres, the name of which· suggests palm 
trees and sunshine and the transaction of business 
with sub-tropical leisurely haste, is getting suffi.ciently 
busy to demand subways. A bill is pending in the 
Argentine Legislature to authorize the construction of 
underground electric railways operating in connection 
with existing surface lines. 

The Wol"eley Motor Car Company, leading makers 
of "all-British" automobiles, are giving special atten
tion to aeroplane engines and have delivered several 
V-type 50-horse-ppwer machines to intending aviators. 
These . motors, although they weigh only 300 pounds, 
are claimed to be capable"of delivering as high as 75 
horse-power. One of them was recently installed in 
a new Voisin biplane. 

The Austrian govemment appears. to be divided 
upon the "Dreadnought" quest�on, the proposed ex
penditure upon naval construction· for next year hav
ing . been reduced by $5,000,000. A torpedo cruiser 
named "Admiral Spaun" will be launched about: the 
end of this month, the first ship of the Austrian navy' 
to be equipped with Parsons turbines, with an esti
mated speed of 26 knots. 

It appears that the Siberian railroad is beginning 
to show the inevitable results of the haste and cheap
ness with which it was constructed. The sharp curves 
and heavy grading have put serious limitations upon 
traffic, and for great distances the reconstruction 
will involve an entirely new location. The road is to 
be changed from single to double track, and the offi
cials are greatly regretting that the large and costly 
bridges were built to accommodate one track only. 
On the level plains the double tracking will not be 
such a serious matter ; but in the heavy cuts of the 
mountain division, and · where the steel bridges over 
the wide riv�rs will have to be rebuilt, the cost wili 
be very high. 

The rapid advance of aviation to the dignity of a 
science is indicated by the fact that the University of 
London has arranged for a special course on aero
nautics, to be conducted by Mr. A. P. Thurston, one 
of Sir Hiram Maxim's engineers. It will consist of a 
!!eries of lectures followed by drawing office practice 
in the design and construction of aeroplanes. The 
syllabus of the lectures is as follows: (1) The normal 
and inclined plane. (2) Stream-line surfaces, center 
of pressure and resistance of bodies. (3) The pro
peller and helicopter. (4) Calculations apJ.)lied to a 
fiying machine. (5) The biplane. (6) The IIlono
plane. (7) Aeronautical engines. (8) Automatic sta
bility and control. (9) Dirigible balloons� 

During the past. season the old, deep-keel, narrow
beam English cutter "BloodhoUIi"d" has been scoring 
some remarkable wins in races against cutters of the 
most modern design. Commenting on her perform
ances, the Yachtsman of London says that opinion has 
been expressed that many present-day desi�ers do not 
know their business, and adds : "Speaking for our
selves, we say without hesitation that they do not. 
. . . It is not by any means our purpose to eulo
gize the performances of the 'Bloodhound' unduly, but 
we repeat that there is something wonderful in the 
fact that a yacht so antiquated in . shape was able to 
beat two modern cruisers of fifty 'per cent over her 
tonnage." Of course, the feat was performed in strong 
winds and under reduced canvas. It is in light 
weather that the modern yacht is sO greatly the supe
rior to the older craft. 

Tests have recently been concluded by Messrs. Bur
stall and Monkhouse, of London, of a portable com
bined boiler and engine, the economy a.nd efficiency of 
which are so remarkable that we shall hope to describe 
the tests more in detail either in tile SCIENTIFIO 

AMERICAN or SUPPLEMENT in the nea� future, limita
tions of space preventing their adequate. discussion at 
present. The engine is a so-called "locomobile," built 
by the Wolf Engineering Works of Magdeburg-Buckau, 
but it must not be confouniied with the automobile of 
that name, as it is not strictly an automobile engine. 
It 

'
consists of a locomotive type boller, from which 

the steam is conducted through a _superheater in the 
smokebox directly to the high-pressure cylinder of the 
engine, which is tandem compound and mounted di
rectly on the boiler under the same jacket, so that the 
cyUnders are surrounded by the :flue gases. Such is 
the heat economy effected by this arrangement, that 
this commercially constructed "stock" engine and 
boiler, adaptable to threshing, plowing, sawing, or any 
of the ordinary work of a portable engine, develops 1 
brake horse-power with 1.05 pound of coal and 8.81 
pounds of water. The efficiency is very little reduced 
by running the engine with 20 per cent above its eco 
Domieal lead or 30 per cent below. 

Scientific AmedoaA 
ELECTR.ICITY 

A contraot has just been given by the Brazilian 
govertll;nent to a French telegraph company to erect 
a wireless telegraph station on a small island 200 
miles off th.l coast of Rio Grande do Norte, the east
ernmost point of South America. The island is 400 
ll1i1es from Pernambuco. The station wilI have an 
ol'erating radius of 1,000 miles. It will be connected 
by an auxiliary station at Pernambuco with the Bra
zilian telegraph system. 

The city of Baltimore has adopted an ordinance 
which requires the testing of every electric meter by 
the Department of Lamps and Lighting, before the 
meter may be installed. A charge of ten cents is 
made for each inspection. Any consumer who is sus
picious of his meter may have it examined by the 
department. A charge of $1 is made for this service, 
which is borne by the consumer if the meter is regis
tering properly, or by the company if the meter is 
found to be at fault. 

The recent announcement of the British Welsbach 
Company that it has entered the electrical field, and 
is manufacturing metallic-filament electric lamps, has 
caused quite a stir in. England. Many look upon this 
news as a blow to the gas business. Welsbach man
tles have heretofore made it - possible for gas to com
pete with electricity as an illuminant, but the fact 
that the Welsbach Company is taking up the manufR!!
ture of electric lamps would seem to indicate that the 
gas mantle cannot compete with the meta1l1c-filament 
lamp .. 

. Electric raIlways frequently require an extra supply 
of power owing to a holiday rush or some unusual 
event which crowds their cars to the utmost capacity.· 
Some of the roads have built their own portable sub
stations, consisting of cars provided with rotary con
verters or motor generators, transformers and switch
boards. Recently one of the large electric manufac
turing concerns has put· out a stock portable sub
station of this type, which may be moved to any sec
tion of the line and made ready for _ use at a moment's 
notice by connecting it to the high-tension line. 

. The· ammal Electrical Show at Madison Square Gar
den whiQh was brought tQ a close last week waS nota
ble for its decorations. Nearly 40,000 yards of orange 
and white bUnting were used' to decorate the building. 
The-Whole.tlnteriQr of the b)iilding was draped with 
bu�ting .. :. There was a ca:!l.!>py ceiling which was divid-. 
ad into paneis, .and candelabra were, hung from the
intersections of. . the:' panels: EJ!loCh candelabrum con� 
tained a cluster of tw.e�ty-two 25-watt <tungB.ten lamps 
encircfed with amber-colored40-watt lamps. _ �ix l!Lrge 
chandeliers were placed over the center aLthe arena,; 
Thesellhandeliers were ten feet in diameter, made up 
of ,art glass. . Altogether the effect was superior to that 
of any previous exhibition. 

At the recent meeting of the Internationa.l Associa.� . 
Hon _of Municipal Electricians, a resolution was adopt- , 
ed favoring the grounding of secondaries in aIternat
tng.:current systems. The resolution calls attention to 

�:m��g!h��l��:es
an:n 

P:t!��i:;::r�::: !:s:!��:* . 
systems, because of the failure of insulation between 
primarY . and secondary circuits, and that such dangers 

. may be obviated by grounding the secondary, and it '
demands the enactment of legislation requiring all 
alternating-current secondary systems to be grounded, 
when by so doing the voltage between the earth and 
any part of the secondary systems will not exceed 250 
volts. 

A German investigator has found that the insulation 
resistance of coils made from bare aluminium wire 
depends upon the compression of the wire, and also 
on its thickness. The smaller the wire, the less its 
insulation resistance. This he thinks is due to the 
fact that the thick wires are soft, while thin wires 
are hard drawn. He also finds that the resistance_ is 
considerably reduced while the coils. are wet. He 
therefore suggests that in making coils of bare. alumi
nium wire, the windings should !Je separated by non
hygroscopic material. Before winding the coils, they 
should be wet; so _as to oxidize the aluminium. Aftel" 
several days they should be dried in a vacuum, and 
lllcquered� 

The fonowing method of impregnating field coils 
was 

. 
recommended at the recent convention of the 

American Street and Interurban Engineering Associa
tion. The wire is insulated with asbestos, held in 
place by a. cotton covering. The coil is wrapped with 
porous. tape, and then placed in an air-tight chamber, 
and heated. The air in the kettle is exhausted, and 
when the proper· vacuum has been obtained, melted 
asphaltum is permitted to

· 
:flow in, after which air 

pressure is applied, fOTcing the material into the· 
interstices of the coil. When the coil· is nearly cool, 
it is 

. 
brought to proper shape by means of clamping 

plates. When the clamps and tape are removed, the 
coil is covered with an insulation QI varnished cam
bric. 

3It 

SCIENCE. 
Evelyn Briggs Baldwin, the Arctic explorer, recently 

stated that he intended to make another trip to thl1 
Arctic and go on the ice drift over the

' 
apex of the 

earth and return between the east coast of Greenland 
and the west coast of Spitzbergen. It Is a distance of 
two thousand - miles, .and as a progress of no more 
than 

. 
two miles a day can be made, the journey will 

consume four years. 

Certain minerals exhibit the curious optical property 
known as asterism .. That is to say, they show a star
shaped figure when light is refiected from them or 
transmitted through them. Thill is seen, for example, 
in _ the star stone, a sort of sapphire, and in the star 
ruby. A note in Knowledge describes the asterism of 
mic,!-. The photograph of a lamp fiame taken through 
a plate of mica shows a six-rayed star, -with_six fainter 
radiations between. Outwardly star mica resembles 
the ordinary· form, and shOWS the same phenomena 
under polarized light. - When examined under the mi
croscope, however, the star mica Is found to contain 
fine needles of) another inineral, and these are. regu
larly arranged at angles of 120 deg. To these needles 
the star seen by transmitted light Is due.- Star mica 
has been found in the State of New York, and at Bur
gess Hill, Ontario. 

Henry Gannett, chairman of the United States Geo
graphic Board ; Rear Admir.al Colby M. Chester, U. S. 
N., formerly superintendent of the Naval Observatory ; 
and O. H. Tittmann, superintendent of the United 
Statel! COast -and Geodetic Survey, will compose the 
membership of the committee of·· the._ Natlonal Geo
graphical Society whic�. will pass on the records and 
proofs submitted by Robert E. Peary to l!Iubstantiate 
bis claim that he reached the North Pole on April 6th, 
1909. At a meeting of the board of managers of the 
Nationai Geographical Society .o� ,October 20th the 
records and observations furnished .by Commander 
Peary were presented, and Mr. Gannett, who had pre
viously been appointed chairman of the comll1lttee on 
polar res�arch, named Admiral Chester and Mr. Titt� 
mann as the other members of the comIllittee to de
termine Commander Peary's claims .. 

In order to produce a cadmium spectrum of suftl� 
cient intensity for pola:rlmetri� work advantage is 
taken of the favorable properties of the silver-cadmium 
alloys, by Dr. T. Martin Lowry. On account of their iso
morphism the two metals form an excellent series of 
alloys which are characterized by good mechanical 

- properties and very high melting points. (An alloy 
�ith 60 _per cent Cd melts as high as 700 deg. C.) . In 
striking contrast to the behavior of the pure metal, 
the alloy gives a steady arc which can be kept true to 
center by rotating the electrodes in opposite directions. 
The spectrum shows the silver as well as the ca.,.mium 
lines, but these are so far separated that even with a 

·.!ow resolving power the slit of a' speCtroscope can be 
opened to its full width without any overlapping of the 
brilliant ''blocks'' of light which take . the place of the 
usual "lines." 

A,rrangements are being perfected In New York for 
the incorporation of the American Radium Institute, 
to be· devoted to the· treatment of cancer and similar 
diseases. The institute will be conducted much on the 
same plan as similar ones in Paris and London. The 
work will be divided Into various sections, such as 
chemical, physical, medical, and botanical, with an 
expert in charge, and it is believed that for experi
ments tlte laboratories of the Rockefeller Institute 
will be available. Supplies of pitchblende for manu
facture are to be drawn from Colorado and other West
ern localities, where the initial processes of extracting 
the radium will be conducted. It is announced that 
the institute is not in any sense commercial and that 
several of the scientists who are interested in It are 
not- only giving their services free, but are contribu-_ 
ting from their own means to the fund which will be 
required to establish the plant. 

The observatory of Treptow has opened an interna
tional competition for the best photographs of the. 
Leonid meteors taken from the car of a balloon be
tween November 13th and November 16th, 1909. The 
developed plates should be sent to the observatory 
anonymousb-, but accompanied by a symbol which is 
repeated In a sealed envelope containing the place, 
date, and hour of exposure, the name and elevation of 

. the balloon, names of constellations in which meteors 
have been observed, names of camera and lens, with 
focal length and aperture, and the length ()f exposure. 
The plates should reach �he director of the observa
tory, Dr. F. S. Archenhold, before January 1st, 1910. 
The results of the competition will be published in the 
journal Das -Weltall. Three prizes, consisting of a 
telescope and publications, are offered, but it Is stipu
lated that the prize pictures shall become the property 
of the observatory. The competition would have· a bet
ter prospect of success if all photographs of the Leon
ids had been admitted. Balloons are sttlI so rare that 
It is quite possible that not a single plaw will be sub
mitted. 
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THE BRUSSELS POPULAR ELECTRICAL LABORATORY. 
BY DR. ALFRED GnADENWITZ. 

Owing to the ever-increasing importance of the ap
plications of electricity, it is small wonder that elec
trical laboratories should have been founded every
where to afford a means of completing practical in
struction. In fact, technical colleges and schools of 
all degrees are at present equipped with such l'abora-
tories. 

' 

However, the institute recently founded at Brussels 
by Dr. Robert Goldschmidt" the well-known inventor 
and scientist, is of an absolutely novel kind. Realiz
ing the inadequacy of book study and oral explana· 
tion for conveying a thorough understanding of ex
perimental electricity, Dr. Goldschmidt provides an 
opportunity for experiment accessible to the general 
public desirous of observing the electrical phenomena, 
which are so important for modern indust"ry. To at
tain this end he has created a popular laboratory, of 
remarkably clear and simple disposition where lay 
people, by starting from the most elementary facts, 
will be able to acquaint themselves with any scien
tific problems relating to electricity. 

The original intention was. to create some sort of 
museum of electrical invention and discovery, organ
ized on similar lines to the general museums of paint
ing, natural history, and industry; This, however, 
would have been quite insu1ficient, as the object of any 

machines. 
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tion with the Popular Laboratory had to be designed 
and constructed especially for the purpose, and with 
a view to simplicity, safety,' and solidity. 

On the ground floor of the laboratory (which was 
opened on tb.e occasion of the recent twenty-fifth an
niversary of the foundation of the Society of Belgian 
Electricians) are installed apparatus for the funda
mental experiments constituting the basis of modern 
electrical science. These are performed with rela
tively simple'means. Visitors thus pass from the mag
net stone to the properties of electro-magnets and the 
explanation of electro-motors, from the generation of 
static electricity by the friction of glass and wax on 
to the working of Wimshurst machines on similar 
principles and to induction coils; they then proceed 
to familiarize themselves with the phenomena of 'elec
trical discharge in various media (cathode and radium 
rays, etc.). 

In the gallery are installed those apparatus which 
are required for the demonstration of the principles 
of electrical induction, alternate currents, and meth
ods of electrical measurement. 

Each apparatus' installed in these two departments 
of the laboratory is located in a glass case, leaving 
free to the experimenter's hands only the instrument 
required for performing the experhl!-ent, and thus 
avoiding any, unnecessary 'contact liable to endanger 
the apparatus.. In three adjoining rooms are . united 

the apparatus of precision and investi
gation as well as measuring' instru
ments, the handling of which requires 
a thorough knowledge of all the preced
ing, comprising photometers, precision 
bridges, standards of measurement, gal
vanometers, wattmeters, etc. 

On the ground floor in the center of 
the building ,are found such apparatus 
as will allow the visitor to familiarize 
himself with the most important meas
urements relating to motors and dyna-

piece of apparatus exhibited 
would rarely be immediately 
lPparent to the observer. 
What was to be shown was 
not the principle itself, but 
its demonstration, and the 
method of conducting an ex
periment, to demonstrate it, 
and the best means of teach
ing the student this is to let 
him conduct the experiment 
himself. This task was . an 

Apparatus for the study of natural and permanent 
magnets and terrestrial magnetism. 

extremely difficult one, entailing as it did a rational 
�lassification of experiments such as should render 
them comprehensible. In fact, the main defect of 
any previous attempts in the same direction (made 
at London, Berlin, and Munich) had been the lack 
of plan and co-ordination. 
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Apparatus for demoustrating current effects. 

performing it themselves. Should, however, somebody 
sufficiently well instructed wish to experiment him
self, he would be allowed to do so under the super
vision of an experienced operator. 

To the laboratory is connected a lecture hall, be
hind which is installed a projector allowing visitors 
at any moment to inspect on the screen an extensive 
series of hundreds of views relating to scientific nov
elties. This is actuated by a push button. 

A special hall is set apart for industrial men to 
exhibit their products free of charge, and a library 

containing the most important books, 
periodicals, alid bibliographical files en
ables visitors to supplement by theoreti
cal study the practical knowledge ac
qulred in the laboratory. 

A mechanical workshop initiates those 
seeking such information in the con
struction of electrical apparatus. Final
ly, four small laboratories situated in 
the front building are to be placed at the 
disposal of specialists for use in original 
research work. 

Every experiment had to be designed with a view 
to its being accessible to everybody, in addition to 
forming part Of a graduated course of inter-connected 
experiments. Most of the apparatus used in connec-

mos. These two departments are 
different in character from the 
two preceding. In fact, visitors 
here find themselves in a labora
tory where measurements and 
tests are performed by compe
tent men. By watching their 
work, they will be able to grasp 
the mechanism of the experi
ment without being capable of ApJlRratus for the study of radiation phenomena. 

Apparatus for demonstrating attraction and repulsion of cbarged conductors. Electrical measurement apparat1ll. 
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A CURIOUS CO.ICAL·· GROWTH. 

In the course of some experiments in qualitative 
analysis in the High School at Medford, Mass., a test 

CURIOUS CHE.ICAL GROWTH. 

tube containing solutions of several salts to 

which had been added hydrochloric acid and 

ammonium sulphite was set away in a closet 

for a few days. Projecting vertically from the 

tube was a small
-

piece of filter paper. When 

the tube was removed, a peculiar calash·shaped 

hood . of ammonium chloride crystals was 

found resting on the paper. 
... � . 

PLAYING WITH FIRE. 

A can of gasoline can be handled as safely 

as a can of oil, for liquid gasoline does not ex, 

plode. It is the gasoline vapor that is highly 

explosive when properly mixed with air. The 

accompanying illustrations show the safety 
with which burning gasoline may be handled. 
Fig. 1 shows a man pouring burning gasoline 

from one can into another. In Fig. 2 he is 
blowing into the spout of a can of gasoline to 
which a match has been applied. The little 
blue flame that ordinarily plays around the 
mouth of the can is transformed into' a burn· 
ing torch. Fig. 3 shows a pool of burning gaso
line on the floor, and two gasoline cans aname, 
but there is no explosion. 

,. ..... 
.EASURING HOLES BY ELECTRICITY. 

One of the employees of a Chicago firm deal· 
ing in perforated metal to be used in flour milis 
has d-�vised a simple measuring device for 
readily matching sam pies brought in by custom· 
ers. A tapering needle, which is pushed into 
one of the perforations as far as it will go, carries a 
brush that passes a series of electric contact pieces. 
The latter are connected to a set of solenoids, and 
when the circuit is closed by press
ing a button, one of these solenoids 
operates to uncover a' number indio 
cating the correct size of the hole. 

••• 

DIFFERENTIAL SPEED INDICATOR. 

The well-known British naval 
architect Sir John 1. Thornycroft 
has designed an ingenious device 
for use on twin-screw torpedo boats 
to indicate the relative speeds of 
the two propeller shafts. A sphere 
is supported on and rotated by two 
cylinders, whose axes _meet at a 

point below the sphere. The axis 
of rotation of the sphere varies its 
position with the relative speed of 
rotation of the cylinders. A roller engaging the 
sphere tends to find. a position where it does not slide. 
In other words, the axis of the roller moves into the 

DIFFERENTIAL SPEED INDICATOR. 
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plane of the axis of the sphere and a finger connected 
to the roller indicates the position of the axis of the 
sphere, and thereby shows the dU'l'erence of speed of 
the two shafts. 

It(eaaureDlent or Distance by A erial Electric and Sound 
Waves. 

:Qebrix has invented a method of measuring a ship's 
distance from a shore station, by taking advantage of 
the dil'l'erence between the velocities of sound and elec· 
tric waves. A -bell is set ringing and wireless electric 
waves are generated simultaneously on the ship. The 
electric waves arrive almost instantaneously at the 
shore station and there set in motion a stop.:clock. 
The distance of the ship can be computed from the 
number of seconds indicated on the dial when the 
sound of the bell is first heard. The computation is 
facilitated by the use of a table, in which, if necessary, 
allowance may be made for the fraction. of a second 
consumed in the operation of the receiving and clock· 
starting apparatus. In this way the distance of the 

PLAYING WITH FIRE. 

Shlp can be obtained, but not its direction or exact posi· 
tion. If, however, the ship's auditory and electric sig
nals are simultaneously received' at two stations con· 

MEASURING HOLES BY ELECTRICITY. 

nected by telegraph, the exact position of the ship on 
the chart will be found at the intersection of two cir" 
cles, drawn round the stations as centers, with radii 

respectively equal 
to the ship's 
ascertained dis· 
tances from those 
stations. T h e  
general introduc· 
tion of this' sys· 
tem would great· 
ly increase the 
possibility of aid· 
ing ships in dis
t r e s  s.-Prome· 
theus. 

• •• 

ACCIDENT 

PREVENTER. 

Attached to the 
wall at tlie cor· 
ner of a narrow 
street leading in· MOTORISTS ACCIDENT PREVENTER. 

to the market 
place of Woodbridge, Sul'l'olk County, England, 
is a mirror which makes it possible for auto
mobilists coming from either direction to look 
around the corner and thus avoid colUsions. 
The idea is being copied quite extensively by 
othei' English towns. 

..... . 
Castings o� Chloride o� Zinc. 

By.mixing a concentrated solution of chloride 
of zinc, which must be of at least 55 deg. Be., 
with highly heated zinc oxide, we obtain a mass 
that is admirably adapted for the casting of 
various art objects. 

This preparation is at least equal in hard· 
ness to marble and takes a high polish; as re
gards its behavior to exterior influence, it ex· 
cels marble altogether in its power of resist· 
ance, being unal'l'ected by the act�on of severe 
cold, moisture, or even boiling water, and it is 
also fairly indifferent to the el'l'ects of very 
strong acids. 

This excellent casting mass is best· pro
duced by taking 2 parts of zinc white which 
has been highly heated ( calcined), and after 
cooling, kept in air·tight glass vessels until 
needed, and mixing· it with 1 part of chloride 
of zinc solution of 55 deg. Be. To effect the 
mixture, we use a porcelain vessel, in which 
we place first the zinc oxide, then pour in the 
chloride of zinc solution and, by stirring with 
a fiat spatula, produce a uniform mixture. In 
mixing, great care must be taken that no air 
bubbles occur in the mass, for these would 

give rise to imperfect or defective castings. The. well· 
stirred mixture is allowed to stand until it begins 
to become more fluid, and it is then poured into molds 

in which it is permitted to harden. 
If the zinc oxide, before using, is 
mixed with ground glass or with 
colors that exercise no chemical ef· 
fect on zinc oxide (English red, man· 
ganese, chrome green, red lead), 
colored castings can be produced. 

••• 

A SURVEYOR'S· TELEPHOTO. 

The view herewith reproduced was 
photographed at a distance of a 
mile with a surveyor's level set up 
in front of a 4 by 5 camera. The 
two instruments were connected 
light-tight by winding a dark cloth 
around the contiguous parts. An 

exposure of twe,nty seconds was 
made, as the weather was cloudy. It is somewhat sur
prising that no trace of the cross wires of the telescope 
appear on the picture. 

A SURVEYOR'S TELEPHOTO. 



HlGR.oSPEED DEtlTBOYEBi POlt TB:E UNITED STATES 
NAVY. 

There was a time :when the contractors of the 
United States seemed to be' unable to live up to the 
exacting requirements of the government for the con
struction of torpedo boats and destroyers. There is 
no class of naval construction that calls for such high
class work as the building and equipment of a de
stroyer of 30 knots speed or more ; and when our first 
destroyers were built, most of the contractors failed 
to get the contract speed out of the boats. 

These failures, however, belong to the past ; and 
there is every reason to believe that the later de
stroyers built for our navy are fully up to, . if they do 
not exceed, the standard of the best foreign work, not 
even excepting the British. 

Evidence of this is . aftorded by the phenomenal 
speeds that have been realized in the recent trials of 
the "Flusser" and the "Reid," which made respectively 
30.41 and 31.85 knots as the mean of a four-hour trial, 
the contract speed for which was only 28 knots, and 
made their fastest miles respectively at a speed of 
33.67 and 34.55 knots. 

The "Flusser" and "Reid" are two of the five de· 
stroyers, bids for which were opened in September 
1907, and which were awarded as follows : The "Flus· 
ser" and "Reid" to the Bath Iron Works, Ltd. ,  Bath, 
Me. ; the "Smith" and "Lamson" to the William Cramp 
& Sons Ship and Engine Building Company, Phila
delphia, Pa. ; and the "Preston" to the New York Ship
building Company of Camden, N. J. 

The hulls of the "Flusser" and "Reid" were de-

Copyright 1909 by N. L. Stebbins. 
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containing 4,000 square feet of cooling surface, meas
ured on the outside of the tubes. The tubes were 
curved and expanded into the tube sheets, no packing 
being used. The circulating water is provided by 
scoops into which the sea water rushes at great veloc
ity when the vessel is under way, this method prov
ing extremely satisfactory. Small circulating pumps, 
however, were provided for use when ·the vessel is 
still in the water, or in getting under way. There 
are the usual air pumps, feed pumps, fire and bilge 
pumps, and oil pumps, etc., and an evaporating dis
tilling apparatus was also provided with these pumps. 
All lubrication is forced, two duplex oil pumps being 
provided, together with an oil cooler. 

The boilers, four in number, of the Normand return
flame type, are placed in two water-tight compart
ments, there being a smokepipe for each of the four 
boilers. The total grate surface is 346.67, and the 
total heating surface is 16,177 square feet. Normand 
feed-water heaters were also provided for each fire
room, and proved very efficient. In each fireroom are . 
two blowers, designed and built by the contractors and 
fitted with forced lubrication. These blowers give 
most excellent service, and have shown themselves 
capable of delivering air at 9 inches pressure in neces
sary volume. Further than this, each fan, with its 
engine complete, 'Veighs less than 900 pounds. 

The contract specified that the vessels should be 
given standardization trials of not less · than twenty 
runs over the mile, a four-hour full-speed ' trial, on 
which the speed shown should average. not less than 
28 knots per hour ; a twelvechour trial at 24 knots and 
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Both ' the "Flusser" and the "Reid" are equipped 

. with Parsons ' vacuum augmenters, built by the Bath 
Iron Works, which performed very satisfactorily, as 
vacuums were maintained on both vessels, at all 
speeds, of between 28lh, and 29.9 inches. 

The horse-power developed ( maximum ) per ton of 
machinery is the highest we know of, namely, 68 on 
the "Reid" 'and 64.7 on the "Flusser." It should be 
noted the weight of machinery ( 228 tons ) includes 
every part coming under cognizance of the United 
States Bureau of Steam Engineering, namely, the ma
chinery complete, with tools, water in boilers, con
densers, filter tank and piping, floors, gratings, lad
ders, handrails, steam heat, non-conducting corking 
and lagging, and evaporators and distillers. 

• f a  I .  
The 'November Number oC American Home. and 

Garden •• 
The current issue of American Homes and Gardens 

contains many interesting features. Mr. Barr Ferree 
continues his series on notable homes and describes 
Villa al Mare, the country home of George Lee, Esq. , 
at Beverly Farms, Mass. John A. Gade contributes a 
very interesting article on- the beauty and economy of 
stucco in the construction of the country house, or in 
the transformation of ·the old house. This article is 
illustrated by photographs showing the transforma
tion of an old farm house into a habitable dwelling. 
One of the most interesting subjects in the issue is 
that prepared by Francis D. Nichols on a group of 
modern houses costing from $1,000 to $5,000. ThIs 
article is profusely illustrated with photographs and 

Length, lI93 feet 11% inches; beam, 26 feet � inches; draft, 8 foot; dlsplacement, 700 tons; hors6power. 15.140. The motive power consists. of ftve Parsons turbines driving three propellers. The 
.. FIUSSCr "  (sister boat) on her trials reached a maximum speed for one mile of 33.67 knots. 

TB:E " REID," FASTEST OF OUR DESTROYERS, MAKING 34.55 KNOTS ON RER TRIAL TRIP. 

signed by the Bureau of Construction and Repair and 
are of the following dimensions : 

Length between perpendiculars . . .  289 feet 
Length over all . . . . . . . . . . . . . . . . . .  293 feet 10lh inches 
Breadth molded ' at trial waterline . 25 feet � 1 14 inches 
Breadth molded, extreme . . . . . . . . .  26 feet 4,lh inches 
Breadth extreme over guards . . . . .  27 feet 
Trial displacement . . . . . . . . . . . . . . .  700 tons 
Trial draft at this displacement . .  8 feet lh inch 

The contract allowance for machinery is 255 tons, a ' 
penalty -.being assessed if this weight ' is exceeded. The 
machinery, however, with water and spares carried 
on board, weighed 228 tons ; so that the trial displace
ment was reduced by this saving

' 
of 27 tons, less a hull 

overweight of 4 tons, or a net weiglit saved of 23 tons. 
The trial displacement therefore was fixed at 677 tons, 
but on all of the trials of these vessels they were 
slightly deeper than this. 

The machinery was designed by the Bath Iron 
Works and consists of five Parsons marine steam tur
bines on three shafts ; the main high-pressure being 
on the center shaft ; the starboard low-pressure and 
1.  P. cruising turbines, together with th� starboard 
backing turbine, beiI4;' on the starboard shaft ; and 
the port low-pressure and backing turbine and the 
high-pressure cruising turbine being on the port shaft. 
The steam piping was so arranged that any of these 
turbines would run as the initial turbine. All of 
these turbines are in one compartment. 

The two condensers were built up of plate, each 

a twenty-four trial at 16 knots ; and that the water 
consumption per shaft horse-power should not exceed 
25.2 pounds on the 16-knot trial ; 16 .5 pounds on the 
24-knot trial ; and 15.5 pounds on the full-speed trial ; 
all of these guarantees being met with a comfortable 
margin. 

The following table gives the results of these trials : 

"Flusser." 
Speed, fastest mile . . . . . . . . .  33.67 knots 
Mean speed five high runs . . 32.67 knots 
Maximum shaft horse-power 

developed . . . . . . . . . . . . . . .  14,400 
Mean speed four hours . . . . .  30.41 
Speed best 15 minutes four-

hour run . . . . . . . . . . . . . . .  30.85 
Revolutions necessary for 28 

knots _ . . . . . . . . .  _ . . . . . . . . 706 
Revolutions maintained four 

hours . . . . . . . . . . . . . . . . . . .  . 801 
Shaft horse-power four-hour 

trial average . . . . . . . . . . . .  11 ,541 
1. 'P. C. auxiliaries four-hour 

trial average . . . . . . . . . . . .  301 
Total- horse-power four-hour 

trial average . . . . . . . . . . . .  11,842 

"Reid." 
34.55 knots 
33.75 knots 

15,140 
31.85 

32.25 

700 

846 

12,564 

310 

12,874 

No limit was placed upon air pressure on the stand
ardization . trials. The contract provided, however, 
that . an average of 5 inches could not be exceeded on 
the four-hour trials, and the 5-inch average was ,main
tained but not exceeded on both vessels. 

plans, and is particularly interesting to the man of 
modest means who wishes to build a home of modern 
style at small cost. Ralph C. Davison writes on con
cre.te ornaments for the garden and how to make 
them. Kate Greenleaf Locke's article descriptive of 
four California bungalows is interesting, while Fritz 
Morris tells about the American Shetland pony. S.  
Leonard Bastin presents an article on a farming ex
periment , by women. Louise Shelton describes the 
garden of Hamilton House, and Robert Thompson tells 
of the beauties of "Pine Haven," the summer home of 
Thomas B. Van Buren, Esq., at Kennebunkport, Maine. 
Alice M. Kellogg solves some problems in home fur-. 
nishings, and Charles Downing Lay tells about gar
d.en work around the home. 

... t • • • 

PrIze Cor a Sa,fety AutomobUe Crank. 

A French association for the prevention of accidents 
in industrial work h{\s offered $300 in prizes for a 
crank or safety device' for. };rQists, cranes, and all forms 
of lifting apparatus, ' and ' also for explosion motors 
which shall, in the first case, automatically stop the 
descent of the load, or in the second case, throw out 
of gear the driving action when not required. The 
invention remains the property of the competitor, who 
must_ himself be responsible for its due protection by 
patents. Drawings of competitive devices should be 
sent to the office of the Association des Industriels de 
France cc:mtre les Accidents du T'ra¥ail, 4 Boulevard 
Saint-Andre, Paris, France. 



THE INVENTOR OF THE STEAMBOAT. 
To the Editor of the SCIENTIFIC AMERICAN : 

I am indebted to a friend for the information con
tained in a recent issue of your journal relative to the 
Hudson-Fulton celebration in New York, in which 
under Fig. 1 you give a ·  sketch of Jonathan Hulls's 
steam tug or boat, which you describe as being "pro
posed, but never built." With this statement I beg 
to differ, as it is quite contrary to actual facts. 

You admit that the "complete description" is "of 
a practical steamboat," therefore I contend that the 
planning of a practical steamboat constitutes inventor
ship, if� nothing "practical" existed previously. This 
seems only fair argument ; but I go further. I am 
in the position to prove that the boat �as actually 
built, from an official document, viz .. Jonathan Hulls's 
treatise, published in 1737, as in + uis it is stated : 

"Whereas our Trusty & well Beloved Jonathan HuBs 
hath by his petition humbly represented unto Our 
most dearly beloved Consort the Queen, Guardian of 
the Kingdom &c. That he hath with much Labour 
and Study, and at Great" Expense Invented and FORMED 
a Machine for carrying ships & Vessels out of or into 
any Harbour against wind & tide, &c." And "the Peti
tioner hath made oath that he is the Sole inventor," 
etc., and he concludes his treatise by stating : 

' �There is nothing in it but what is necessary to be 
understood by those that desire to know the Nature of 
that Machine which I now offer to the World ; and I 
hope that, through the blessing of God, it may prove 
serviceable to my Country." 

Now to prove practical results. I find in "The His
tory of Progress in Great Britain," published in 1859, 
the following : 

"Thus we arrive at the time when in 1736 Jonatha� 
Hulls' steam boat took a Sailing. Ship in tow, and 
amid the wonder, doubts and jeers of the spectators 
made a great splash, a ioud� noise and a black smoke, 
yet managed to haul the cumbrous hulk along, and 
gave promise that the child, which had distinguished 
itself by such an unheard of feat, would one day be
come a giant of great strength." 

What further or more convincing proof that the 
boat was actually built and proved practically success
ful can be required ? 

I would here mention that I have made a careful 
study of the claim of the many claimants from 1543 to 
1807, a very lengthy period, and , I challenge anyone to 
produce proof that will contr�vert Jonathan Hulls's 
right to the honor of .being the inventor of the steam
boat in 1736. 

My proofs consist of, among many others : . 
1. Jonathan Hulls's specification No. 556 ( 1736 ) 'old 

Law Series. 
2.  Jonathan Hulls's treatise, written by 4imself 

1 1737 ) .  Both still ' in existence at the British Mu
seum and Patent Office Library. 

3.  "History of Progress in Great Britain," published 
in 1859. Etc; 

If you wish to pursue the subject further, I shall 
be pleased to submit many convincing proofs that the 
steamboat existed on this side, as also in America, 
long before the "Clermont," which undoubtedly was 
not an invention of Robert Fulton's but merely the 
outcome of the inventive genius of one of Jonathan 
Hulls's methods of steamboat propulsion. 

I would be pleased to have a copy of your Hudson
Fulton issue if you have a spare one, as I find some 
difficulty in procuring one here, and in return I will 
assist you in reaching the actual indisputable facts as 
to who was the "inventor" of the steamboat. 

Manor Park, Essex, England. 
.. I e  • •  

J. HOOPER HULLS. 

LEDUC'S FIGURES. 
To the Editor of the SCIENTIFIC AMERICAN : 

In the number dated August 14th, 1909, you give a 
description of M. St. Leduc's experiments for obtain
ing plant-like forms. 

I believe I was the first, some thirty years ago, 
when I showed these forms to my friend Sir William 
Crookes, and explained to him how such experiments 
can be conducted. Any of your reaaers having at his 

� disposal some solution of silicate of potash or of soda 
and some metallic salts crystallizedl sulphate of iron, of 
copper, of nickel, etc.,  can reproduce the experiments. 

By filling a glass two-thirds with a solution of one 
of these sil icates, then adding distilled water to the 
very top, and throwing some small pieces of the metal
lic salt ( which will fall to the bottom of the glass ) 
into the solution, he will see, in a short time, plants 
growing in different forms, sizes, and colors, accord
ing to the salt employed. The copper one will give a 
blue, the iron a dark green, the nickel a light green, 
and a beautiful plant will be obtained with chloride of 
cobalt. 

By varying the density of the sllicate solution, dif
ferent effects in form, size, and color will bt.l obtained. 

If the solution containing the plants is . kept well 
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shelte.red from the air by a good covering of the glass, 
these plants will keep any length of time. 

Paris, France. GEORGES FOURNIER. 
.. j . . .. 

WHY DO WATCH SPRINGS BREAK ? 
To the Editor of the SCIENTIFIC AMERICAN : 

The mainspring of a watch does not unwind at a 
uniform rate, but intermittently. It is subjected to a 
sudden jerk at every tick-four times per second for 
my Elgin watch. This makes 345,600 times per day, 
and over 126 million times per year. This operating 
condition is analogous to others discussed in Kent's 
"Mechanical Pocket-Book" under the heads of "Rela
tion of the Elastic Limit of Enduranee uader Re
p€ated Stresses" and "Resistance of Metals to Re
peated Shocks." 

Among other things, it says : "Another long-knewn 
result of experience is the fact that rupture may ·be 
caused by a succession of shocks or impacts none of 
which alone would be sufficient to cause it. Iron 
axles, the piston-rods of steam hammers, and other 
pieces ' of metal subject to continuously repeated 
shocks, invariably break after a certain length of serv
ice. They have .'a life' which is limited." Wohler 
found in testing iron by repeated stresses ( not im
pacts) , that In one case 400,000 applications of a stress 
of 500 centp.ers to the squaTe inch caused rupture, 
while a similar bar remained sound after 48,000,000 
applications of a stress of 300 centners to the square 
inch. ( One centner 

. 
110.2 pounds. ) 

. 

The mainspring of a watch is not only under a con
siderable tensile stress but also under a. bending stress 
when suddenly released, then immediately stopped by 
the escapement mechanism. It is then probable that 
its molecular cohesive power deteriorates in a manner 
similar to those quoted. HENRY GETAZ. 

Pittsfield, Mass. 
• •  I • •  

A MAGIC SQUARE. 
To the Editor of the SCIENTIFIC AMERICAN : 

The appended magic square is remarkable as con
taining the odd numbers in regular progression with-

26 20 1� /1" �4 38 32 
34 2� �5 9 3'-�6 40 
4� �9 23 17 1 1  5" �8 
�3 i"'\: 37 31 25 1 9  13 � 

� �5 39 33 27 27 V8 
10 4' �7 41 3� �2 16 
18 12 6' � Va6 30 24 

!n the Inscribed square. S o  far a s  I know i t  has not 
been published before. WIiLIAM P. DOYLE. 

Los Angeles, Cal. 
• • • I • 

THE BREAKING OF JlAIN SPRINGS ni STORMS. 
To the Editor of the SCIENTIFIC AMERICAN : 

Respecting the breaking of main springs now dis
cussed in the SCIENTIFIC AMERICAN, it may be inter
esting to note what an old French watchmake \ , has to 
say regarding the rupture of springs in stormJ. The 
following is a translation : 

"The influence of storms on the breaking of . springs 
is certain ; many watchmakers have observed it ; even 
ordinary rafus may produce this effect. I have noticed 
it personally in quite a regular manner in the months 
of April and September, which are generally rainy 
months>; thirty per cent of the springs which I change 
in the> course of the year are destroyed in these 
months by the' influence of the rain. This barometric 
inflUence acts much more' on ' neVI{ springs than on 
those that have bee'D. working for a> considerable time, 
and these months are a critical period for testing theIr 
elasticity, I have often been obliged, after a short 
time, to replace a spring that had thus been changed. 
In one case I was obliged to renew the spring three 
times in the same day, though the springs had been 
carefully fitted." 

Many of the watchmakers can cite cases of springs 
broken, not in a couple of pieces, but in ten or a dozen 
fragments, as if they had been divided by a saw. Thus 
we come into the domain of elecfricity, and watch
makers may be supposed to notice the effect without 
determining the cause. 

The quality of steel employed in the manufacture of 
springs and the care devoted to their tempering and 
annealing must be among the causes, and it is for the 
makers of springs to give us information. 

Close observation has led me to believe that the 
contact of benzine or extreme oiling of the springs 
in stormy weather may not be completely foreign to 
their tendency to break. 

Thus, when I change a spring during the critical 
period, I avoid paYing it even rapidly into benzine. I 
clean it by rubbing with a piece of peg-wood and a 
rag slightly wet with fresh olive oil. I do not wipe it, 

and put it in without oiling, as customary in ordinary 
weather. I endeavor to substitute a slight lubrication 
for the oiling. 

This appears to me to be advantageous, but 1 must 
acknowledge that it is not an infallible panacea. It 
is to be hoped that other members of the profess1.on 
will give the results of thEri.r expeiience. 

Brooklyn, N. Y. CHARLES A. BBASSLER, 

• • • • • 
AN OPTICAL PHENOMENOl(. 

To the Editor of the SCIENTIFIC AMEBIC AN : 

In your issue of September 4th, 1909, ,age 156, head
ing, "A New Speed Indicator for Marine Engines," a 
device is necessary to enable engineer to correctly and 
intelligently interpret signals ·from the pilot or cap
tain. The camera device, as described in a re�ent 
issue, used on submarines when partly or wholly sub
merged, would, it seems, put the engineer in a posi
tion which would enOOle him to interpret the signals 
by a visual comprehension of the location. 

The cost of installing one of the cameras on the up
per deck, so arranged as to give a clear front and rear 
view of the ship's situation, with a reflection in the 
engine room, should be inconsiderable. 

We IlJ.ust concede that there are times when the 
camera might be obscured by fog or smoke, etc. At 
that time, if serviceable, its utility might be greatest ; 
but that is a time when attention is tense, and is 
but a small proportion to th.e number of times when 
it would be effectively serviceable. The obscurity of 
the reflection, ipso facto, would be notice to the engi
neer to proceed cautiously, and in case of doubt to 
ring for a repetition of signals. 

This letter is suggested by an experience I once had, 
I was sojourning in the country, in the lean-to room 
of a log house. The protection from the elements was 
a thin weather boarding. As the fleecy flakes beat 
through the cracks and nail holes and with the cut
ting wind discomforted me, I thought of a device 

.whereby, if I could not entirely obstruct, -I could at 
least reduce the force of the wind, Tbe next morning 
1 bought and tacked some white drilling on the up
rights about four inches from the weather boarding. 
I was engaged in a perilous occupation and had been 
warned not to light my lamp without first lowering the 
shade, in order that some unscrupulous "owl meeting" 
participant might not make me the target of a 0.45 
caliber Colt. I neglected to reraise the shade, and re
entering _ my room, my attention was arrested by a 
spot of green ' on the drilling. Close investigation re
vealed in perfect miniature a reproduction in part of 
the landscape outside, but reversed. A small nail hole 
was the medium. Though I have never experimented, 
I conclude the effect might be reproduced by tubes. 
mirrors, lenses, etc" so as to effectively show the sur
roundings of the ship in the engine room, the engineer. 
thus being partly in possession of the same informa
hon as the pilot or captain. This suggestion is given 
for what it may be worth to you. 

Houston, Tex. G. O'C. MACMANUS. 

[This suggestion and the experience from which it 
originates are very interesting. The phenomenon' de
scribed is that of the camera obscura, and can be as 
well produced with a "pinhole" camera as with a lens , 
hence the result from the hole in the roof, A similar 
effect may be obserVed if a sheet of paper be held a 
few feet away on the dark side of a door which is op
pOSite the window of a room, a picture of the window, 
and the scene outside if the light is good, appearing 
inverted on the paper. There are only two objections 
to the use of such apparatus in a ship's engine room ; 
one is that the enginer is unaccustomed to observing 
the effect upon the ship of the speed he is getting out 
of his engines, and the other is that he has enough 
to do in regulating his engines to give the speed de
sired by" the pilot without also having to gage and de
cide upon the necessary speed. Also such a camera 
could hardly be arranged to look forward and aft simul
taneously without complicated piping, with a mirror 
at each bend to avoid the ship's gear, and we should 
say it would not be desirable tc' remove the navigating 
responsibility from the bridge to the engine room, In 
the case of the submarine it is different ; the navigator 
cannot be above deck when submerged. so uses the peri
scope, but he is still responsible for gaging the desired 
speed and instructing the engineer.-ED.] 

Th" Current Supple lllent. 

The current SUPPLEMENT, No. 1765, opens with an 
elaborately illustrated and exhaustive article on the 
recent Paris aeronautic exhibition. Mr. F. W. Har
bord's article on iron and steel and their relation to 
other industries, is concluded. An extract is published 
of an interestiLlg report on the advantages of treating 
the water in swimming baths with electrolytic fluid, 
The mechimicians and especially the watoomakers of 
three or four centuries ago invented many ingeniouE\ 
mechanisms which have been forgotten. Some of 
these are described in the current SUPPLEMENT. The 
dome just erected over the four gl:eat arches of the 
Cathedral of St. John the Divine is -an engineering 
feat of note, and is described and illustrated, 
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HOW G�RJIIANY ltAXES FORESTRY PAY. 
BY FREDERIC BLOUNT WARREN. 

Germany has the highest developed' system . of forest 
management and conservation; It has nearly 35 mill
ion acres of forest, of which 31.9 per cent belongs to 
the State, 1.8 to the Crown, 16.1 to communities, 46.5 
to private perspns, 1.6 to corporations, and 2.1 to in
stitutions and associations. 

For each citizen there is a littie more than three
fifths of an acre of forest ; and though 53 cubic feet 
of viood to the acre is produced in a year, wood im
ports have exceeded wood exports for more than forty 
years, and 300;000,000 cubic feet, valued at $80,000,000, 
or more than one-sixtli of the home consumption, is 
imported each year. 

In forestry, Germany has always led in scientific 
thoroughness ; the sCienti.fl.c knowledge has been ap
plied with the greatest technical success ; and it has 
procured an increasing forest output together with an 
enlargement of profits. !t will be in
teresting at the outset to state the 
European forestry theory, the basis on 
which Germany and other nations 
have conducted their conservation 
work, and statistics and summaries to 
come later to show that there has been 
a profit in the practice of the theory. 

In the cultivated forests of Germany 
the absence of underbrush and de
cayed logs and limbs, the density of 
the forest, and the even distribution 
of the trees, often planted in long 
straight rows, immediately arrest the. 
attention. One can walk with ease, 
or drive anywhere among them, ex
cept where the hills are too steep or 
stony or where the trees stand too 
closely together, this always being the 
case in young woods. The trees are 
not permitted to reach the full limit 
of their life and then, as the result of 
decay, to iall and remain rotting on the ground. They 
are considered as wood capital, which adds interest to 
itself as long as the trees , continue to grow, at first 
slowly when the trees are small, more rapidly when 
they are of medium size, and more slowly again ,when 
they become large. When the trees die the wood in
terest ceases entirely, and as they decay the capital 
is reduced. The forester leaves this wood capital as 
long as the interest continues satisfactory. Then, 
when the growth declines, it is removed, the forester 
taking the trunks and ' limbs, and the peasants gather
ing up the brush and often digging up the stumps, 
although these, too, are frequently taken care of by 
the forester and sold in the market to , pay the COli!t 
of their removal. In some German districts all the 
products are marketed. In Mecklenburg a good layer 
of leaves and moss sells for $16 an acre. In some 
sections a nominal sum is charged for brushwood ; in 
the Spessart, Bavaria, it has long been 
the right of peasants to gather the for
est litter without charge. Sometimes 
this permission applies to the gather, 
ing of nuts, which are used as food for 
domestic animals. 

The United States has 164,000,000 
acres of land in the 165 national for
ests, besides 2,722,726 acres of State
owned forests and 40,000,000 acres of 
woodland in the Philippines. And the 
table below, taken from omcial gov
ernment statistics in a United States 
Forest Service bulletin, is what our 
national forests return as a federal in
vestment, compared with the Saxon 
figures. 

In this statement the American may 
learn the difference between advanced 
European forestry at almost its high
est profit and the lesser profit just be
ginning to accrue to the United States , 
as a result of its endeavor to foster its 
wood-producing ' resources. Saxony's 
total area amounts to 5,789 English square miles, of 
which almost one-half is covered with private and gov
ernmental forest. The last the State treasurer places 
as the highest revenue producer after the State rail
way, and they exceed the revenues from all other 
sources, taxation included. The total quantity of tim
ber cut in 1906 is estimated at 1,231,472 cubic yards 
( 33,250,497 cubic feet ) , re'Presenting woods used for 

fuel and for all other purposes. To this must be 
added a yield in brushwood cut and sold for fuel use 

Country. }�� ����:��: E;q>ended per Net Revenne 
Forests. Acre. • per Acre. 

�--'--- ------ I ---------- ---------

Saxony , . . . . . . . . .  , , $2,299,000 . { 1906-6 12 000* Umted States . . .  1906-7 128,659 
• Represents deficit. 

$2:05 
0.007 0.0093 

$5.30 *0.0001 0.000S6 
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principally of 190,415 cubic yards ( 5,140,906 cubic 
feet ) , raising the total quantity of timber and brush
wood cut and sold to 1,421,887 cubic yards ( 3 8,391,403 
cubic feet ) , for which $3,374,385 was obtained. This 
amount was increased by additional revenues froln the 
leasing of meadows, hunting privileges, and other 
rights to the total ,()f $3,483,616. Deducting from the 
total figures the cost of forest cultivation, with salaries 
and wages of the entire service . inclUded, amounting 
to $1,357,580, the net profit of $2,126,036 was added to 
the treasury in 1906. There is nothing unusual in 
this result, as the ten preceding years show equally 
high figures, a few slightly exceeding the 1906 reve
nues, and others being lower in a very slight degree. 

More and more accustomed to �eighing questions, 
whether national or individual, in dollars and cents, 
there is contained for the American public in the above 
omcial statement the most potent argument for in
creased conservation of forest lands. Systematic state. 

Part of forest tree nursery, ThDringen, Germany. 

forestry began in Germany 150 years ago" when the 
country felt the pinch of a wood shortage, but there 
were also contributory causes, such as the effect upon 
agriculture and stream flow, due chiefiy to erosion. 
Just across the border, France, denuded of its forests, 
was having trouble with its mountain torrents, and 
the Germans opened their eyes to the dangers of floods 
in their own lands. Protective forests were provided 
for by Bavaria in 1852, by Prussia in 1875, and by 
Wiirttemberg in 1879. Now all of the German states 
practise forestry with success. 

In Prussia the forests cover nearly 7,000,000 acres, 
and methods of management adopted call for a sus
tained yield. In consequence, the productivity has 
been multiplied threefold in seventy-five years. In 
1830 the yield was 20 cubic . feet an acre ; in 1865, 24 
cubic feet ; in 1890, 52 cubic feet ; in 1904, 65 cubic feet. 

Saxony has 4 30,000 acres of State forests, and Its 

'FOrest tree nursery In the ThOrfngen Walc1, S�e-Gotha. 
HOW G.ERltANY JUXES FORESTRY PAY. 

yield rose 55 per cent between 1820 and 1904. It is 
now 9 3  cubic feet an acre. 'Olese increases are not 
limited to Germany, since other European nations, 
notably Italy and Switzerland, are now reaping large 
revenues from their timber lands. 

Where Saxon forests are yielding $5.30 an acre, those 
of Wiirttemberg yield a net annual revenue of $6, 
and those of several smaller 'administrations exceed 
this ! There are also a large number of private for
ests managed with great success, whose revenues equal 
or exceed $6 an acre. For 15,600,000 acres of state, 
municipal, and private forests included in a canvass, 
it was found that the average net annual revenue an 
acre--from good, bad, and indifferent land--was $2.40. 

The 'forests are managed largely in compartments, 
each of which, when the mature trees are considered 
ready for removal, is cut clean and planted with a 
new crop. Someti.mes the compartments a�e located 
80 that the cutting proceeds regularly in one direction 
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as a protection against the prevailing winds, and at 
intervals of, perhaps ten years, in which case the for
est shows distinctly ten or twelve "age classes," 
arranged in a series of progressive heights.. If a com
partment is harvested and restocked each year, the 
number of age clasli!es will of course equal the age to 
which the trees are allowed to grow. "Cutting clean" 
is most commonly in use in pine and spruce forests 
of Germany. These trees are mostly started in nur
series where the seeds. are sown. In two years they 
are transplanted when six inches high. They grow in 
two or three years more to be twelve or fifteen inches 
tall, and then they are moved again to denuded fields 
and replanted about four feet apart, so that in a short 
time they will begin to crowd each other. This con
dition compels the trees to grow tall and slender and 
to shed their lower branches, thereby permitting a 
growth of timber free of knots. The trees are usually 
planted in straight rows, and ' in about twenty years 

a thinning is necessary. In spruce 
forests sometimes more than half of 
the trees are removed at the first 
"thinning." These are sold for fire
wood, poles, and various other uses. 
The fuel wood, laid at the roadside, 
brings about $2.25 a cord. Subsequent 
thinnings are necessary about every 
ten or fifteen years. Building ma
terial laid at the roadside brings nine 
cents a cubic foot ; good spruce fuel 
wood, $3 a cord. On the poor sandy 
soil of Mecklenburg a thinning in 
Scotch pine, when the trees are twenty 
years old, yields only about $2 an 
acre ; when forty, $5 ; when sixty, $10 ; 
when one hundred, $30. In the Erz 
Mountains, Saxony, thinnfngs when 
twenty years old bring $4 ; when forty, 
$15 ; when sixty, $80. 

Every product of the forests of Ger-
many and southern Europe finds ready 

utilization. This Is due to the good market, popula
t ion, low wages, and. good roads. The effect of the 
market is everywhere apparen,t in the great economy 
of wood. In hotels heat is a luxury for which guests 
often pay an extra charge. Vl:Ilage and forest houses 
are seldom constructed of wood. Walls . of plaster or 
cement are the rule. Floors are made of stone in 
many cases, and tiles and- iron take the place of shin-

O gles. Wooden fences, board sidewalks, and block pave
ments are uncommon. 

Yet tpe forests, which cover one-fourth of the area, 
f�ll far short of the requirement. Germany imports 
more than 300,000,000 cubic feet of timber, paying the 
duty of .28 cents for every 210 pounds of rough tim
ber or logs and $1.15 for every 210 pounds, or one 
c,ubic meter ( 35.3 cubic feet ) of dressed timber. Ger
many's own production of timber amounts to more 
than 600,000,000 cubic feet. If Germany were to sup-

ply the deficiency from its own soil, 
it would need an ' additional 20,000,000 
acres. The percentage of forestry soil 
would be increased from 26 to 40 per 
cent of its area. It Is doubtful if . 
there are more than 2,500;000 acres for 
this. purpose. If every available spot 
were utilized, and all the waste lands 
that are not well adapted for agricul
ture were planted in pine, spruce, fir, 
and other trees, it would require fifty 
years for them to be ready for mar
ket, and then the supply would not 
equal the demand. Only Bavaria and 
Wiirttemberg . have a surplusage of 
home timber. 

It is the custom to buy individual 
trees rather than forests. There is a 
market unit of volume by which tim
ber is generally purchased, called the 
"festmeter." It is a cubic meter ( 35.3 
cubic feet ) and is equivalent to 1.44 
markets, or 19-inch standards, or about 
288 feet board measure. In America 

large and small logs are scaled and sold together. In 
Germany, when the trees are felled, each one is 
marked with a number stamped in the butt. They 
are then sold by number in five or six classes accord
ing to size. 

Recently in the Hartz, $22.65 a thousand feet, board 
measure, was offered for spruce tree trunks containing 
more than 300 feet ; $18.5,6 for trunks containing from 
150 to 300 feet, and for smaller sizes about $15. The 
live market for wood appears also in the number of 
metal railroad ties, being used ' in one-fifth of the en
tire mileage. The use of wooden ties in recent years 
has been greatly encouraged, however, by the discov
ery of methods of impregnating wood with such pre
servatives as creosote, chloride of zinc, or sulphate of 
copper. 

As the f<?rests are to be lumbered perpetually, the 
roads are made for permanency. They consisi often 
of stone, laid with much expense and not infrequently 
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macadamized. In 1903 Saxony spent $175,000 on for
est roads, and larger sums have been expended since 
by several States in the German federation. The 
roads at Geroldsau, in the Schwarzwald, are especially 
fine for forest hauling. 

Germany's sawmills are usually small. Most .of 
them would not cut more than 25,000 feet, board meas
ure, in a day of ten hours. Almost any fair-sized 
American sawmill cuts 100,.000 feet a day. But the · 
small mill of Germany is permanent, being supported 
by perpetual crops of timber hauled to it by wagon or 
shot down streams. While some railroads carry logs, 
and rafts are still fioated down the Rhine, Elbe, and 
other rivers, the method of hauling is very largely 

A good seed year for Norway spruce near 
Eisenbach, Thiiringen Waldo 
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56 cents an acre is expended, and that most of the 
area is located in the rugged Alps and Carpathians, 
where administration and logging are costly. The 
forest department was started in 1872, and reorgan
ized in 1904 into three departments-administration 
proper, reforestration, and the correction of torrents 
and forest · protection. Forestry is succeSsfully prac
tised on 60 per cent of all the State forests, and on 
82 per cent of the private forests. The most conspicu
ous fruit of the State forestry is the restoration of the 
"Karst," a stretch of barren lands in the hilly coun
try of Istria, of Trieste, Dalmatia, Montenegro, and 
neighboring territory along the Adriatic Sea. it com
prises 600,000 acres. This work has been carried on 

Prince Bismarck's forest at Friedrlchsruh, North 
. PrUSl!la. .I!'ire .lane. 

is but little loss from fires. In Saxony this is rarely 
more than $300 a year.; Wurttemberg, about $650 ; and 
the Duchy of Baden, wi.th 240,000 acres, had only 99 
acres burned in nine years. Fires are started mostly 
by careless smokers and workmen. Locomotives cause 
about ten per cent. 1n many places along the forested 
side of a railroad track there is a ditc

'
h about eight 

feet wide which is kept free of vegetation. Frequently 
a strip of forest about a rod wide, running parallel 
with the railroad, is prepared in the following man
ner : A path along the edge of the woods is spaded 
about four feet wide. In the forest, about a rod from 
this and running parallel with it, a second path is 
made. Cross paths are made at intervals of about a 

City forest of Grabow, Mecklenburg, 
Germany. 

Hauling timber in the Schwarzwald, Geroldsau, near Baden�.Baden. Royal forestry institute, Vallombrosa., Italy. · N1Il'8ery in the backlr1'ound. 

Forest tree nursery near Gerardmer, France. Preparing ground for a forest plautation In the Sptlssart, Northern Bavaria. 

by wagon or by the old-fashioned American "carry
log." Along the Enz River in the Black Forest are 
located some of the largest mills, and to these. the 
stock comes mostly on the railroad in long large logs, 
much of it b'eing brought from Wurttemberg and Swa
bia. For each load of logs two cars are necessary. 

In Austria there are 24,000,000 acres of forest, of 
which 7 per cent belongs to the state. Private own
ers hold 58 per cent. As Austria has been independ
ent of the German Federation only since 1866, its for
estry system, in the main, has followed German lines. 
Private forestry is encouraged by a system of taxation 
which relieves forests in which forestry is practised . 
The total net annual state forest revenue is $5,000, 
000. The net yearly revenue of 21 cents an acre is 
comparatively low, due mainly to the facts that only 
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by the Forest Protective Service, which was first 
created for Tyrol in 1856. 

In Hungary there are 23,000,000 acres of forest, of 
which the State owns 16 per cent, corporations 20, 
other institutions 7.5, and private persons 56.5.  From 
ten to twelve million dollars' worth of wood is an
nually exported, and the State forests yield $600,000 
revenue. Austria exports 3,670,000 tons of wood, the 
greater part of it going to Germany. About half of 
all the Hungarian forests is under working plans, by 
which . the annual cut of 1,000,000,000 cubic feet is 
regulated. Forest planting is encouraged by the State 
nurseries, at which 10,000,000 seedlings are raised 
each year for free distribution, and by bountie's paid 
tor forest plantations on private waste lands. 

Since dead timber is not left in any forests, there 

rod. These paths are free of vegetation, and the 
ground in the strip is raked of leaves and twigs. 

In Germany forestry is a well-established profes· 
sion, for which the candidates must prepare them
selves thoroughly. They must learn the science in a 
forestry school, where the course of study requires 
much hard labor. After graduation they must . prac
tise the science under masters for several years. These 
masters are usually officers having charge of ranges. 
A candidate takes first a position called in Germany 
"Forstniferender," at a salary of about 1,200 marks 
( $286 ) .  In two or three years he is advanced to that 

of "Forstassessor," at 3,000 marks ( $714 ) .  With suc
cessful service be JIlay then be promoted to the posi
tion of "Oberforster," with a salary of 4,500 marks 
( $1,071 ) ,  and a dwelling especially suited to his needs. 



THE BEAVENS IN NOVE.BER. 
BY BlINBY NOBl\IB RUBBELL, PH.D. 

_------_ HE principal astronomical news 
of the past month has been the 
;finding of Halley's comet, which 
was announced by Prof. Wolf of 
Heidelberg, who succeeded in 
photographing it on September 
11th. Faint images of the 
comet were later founll on pho
tographs taken at Greenwich 
two days before, which were 

given relatively short exposures to avoid the danger of 
fogging by moonlight. If the moon had been out of 
the way, the comet might have been observed a week 
or two earlier. 

It is still an extremely Iaint object, a mere nebu
lous disk, wit,h rio trace ot a tail, v-isible only in very 
large telescopils, �n.d : :w!ll remain" faint 'until next 
spring. 

At the time of disC()yery it> was , more than 300 
million miles from both the

' 
earth anll the sun. It is 

now approaching them, and moving slowly ' westward 
in the heavens, on the boundary 'of Taurus and Orion. 
On December 1st it will 'be in opposition, but will be 
too faint for small telescopes ( about the 12th magni
tude) .  It will continue to 
approach the earth until 
December 18th, when its 
distance ,from us will be 
about 125 million miles. 
After this it recedes from 
us, as its motion about 
the sun is retrograde (1 .  e., 
in the opposite direction 
to that of the earth ) and 
passes on the far side of 
the sun about March 24th, 
165 million miles from us. 
Then it advances to meet 
the earth, passes between 
us aD d the sun, about 
May 17th, and , a few days 
later comes very near us, 
within about 12,000,000 
miles. At this time the 
comet will be well observ
able in the early evening, 
and in all probability an 
impressive object. In ' a 
few days morf) i� will dou
ble its distance from us; 
and later it will gradually 
diminish In apparent size 
and brightness till it 
fades from view, though it 
should be telescopically 
visible until , t11,e end of 
1910. 

It is not usual that the 
motion of a comet can be 
so accurately foretold 
within a few weeks of its 
discovery ; but Halley's 
comet has not really been 
discovered at all this 
time ; it has only been re
observed, after an inter
val of more than seventy
three years since it was 
last seen ; and after this 
long interval the time of 
its return was predicted 
with an error of about one 
day. This would be a per-
fectly easy matter if the 

At 1 1  o'clock : Oct. 7. 
At 10� o,c1ock : Oct, 14. 
At 1 0  o'clock : Oct. 22. 

comet moved under the influence , of the , sun's attrac� 
tion alone ; for then it would return at exactly ' eqUal 
intervals. But the ' attraction of all the planets' comes 
in to modify its motion, and may alter its period by 
several �ears, so that the actual ' calculation , !:>:f , a re
turn is no easy pl'oblem, and the success attained in 
this instance by the English astronomers ' Coweli and 
Crommelin ( who have made an exhaustive investiga
tion of the subject ) is one of which science may legiti
mately be proud. They have been no less successful 
in unraveling the past history of this remarkable mem
ber of our system ; but the story of that must wait 
till next month. 

Next among the events of the month, from our stand
point, must be mentioned the observations of Prof. 
Campbell on Mount Whitney, California. These show 
no perceptible difl'erence between the intensity of the 
absorption bands due to water vapor in the extreme 
red end of the spectra of Mars and of the moon. It 
follows that the amount of water vapor in the atmos
phere of Mars must be small compared even with that 
in the rarefied and remarkably dry air above the 
mountain at the time of observation . 

Prof. Lowell's observations, whic�l indicated a per
ceptible amount of water vapor in the Martian atmos
phere, were made under conditions which, though very 
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favorable, appear to have been hardly .as good as 
those on Mount Whitney. What is the cause of the 
discrepancy it is too early to say ; but it is just by the 
investikation of such difl'erences that the art of ob
servation is perfected ; and it is not unreasonable to 
hope that the study of this case may lead us, not , only 
to more definite conclusions concerning the atmos
phere of Mars, but to still better methods of investi
gating the problem in future. 

THE REA VENS. 

Turning to our map of the sky, we find Cassiopeia 
almost overhead. The five brightest stars of this con
stellatilm, forming a group which looks like a badly 
dilapidjLted letter W, can be immediately identified. 

With the aid of the fainter star '" we can see a 
resemblance to a rather less dilapidated chair, with 
its feet away from the pole ; but the conventional ,fig
ure of the "Lady in the Chair" is turned just the other 
way, witli. feet toward the pole ; and our initial illus
tration is one more , example of the large share of , the 
imagination in formillg the constellation , figures. ' 

Several , individual stars deserve notice. The line 
through the Pole .star and fJ Cassiopeire points almost 
exactly toward the vernal equinox. It may therefore 
be used as an indicator t'o estimate the sidereal time 
-remelllberlng that it is above the Pole at sidereal 

At 9� o'clock : October 30. 
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return to the evening sky. At our h,our of observa
tion, Taurus is well up in the east, and Orion is rising. 
Gemini too is on the horizon ; and Auriga is well up 
in the northeast. Perseus, Andromeda, and Pegasus 
extend upward from this to the zenith, and beyond it. 

The southern , constellations are inconspicuous, but 
Mars' and Saturn, the first near the meridian and the 
other east of him, add luster to the otherwise vacant 
region. The variable star Mira ( 0  Ceti) is now near 
maximum. It may easily be found with the aid of 
the map. 

The two bright stars below and to the west of Sat
urn and Mars are fJ Ceti and Fomalhaut, which are 
much more nearly equal in brightness than the map 
would indicate. 

Another group of bright stars lies in the west. 
Deneb, in Cygnus, is highest up. Altair is on the left, 
and Vega, the brightest of the three, below the first. 

The Great Bear is low on the northern horizon" 
alm,ost out of sight. Draco and Ursa Minor are above, 
and Cepheus higher still, close to Cassiopeia. 

THE PLANETS. 

Mercury is morning star throughout November. He 
is best visible at the first of the month, when he rises 
about 5 :  15 A. M. By the middle of the month he has 
drawn nearer to the sun, and rises about 6 o'clock ; 

At 9 o'clock : Nov. 7. 
At 8� o'clock : Nov. I S. 
At 8 0' clock : Nov. 23. 

and soon after this he be
comes unobservable with
out a telescope, with 
which he is best seen in 
broad daylight. 

Venus is evening star, a 
long way from the sun, 
but very far south, so that 
she sets before 7 : 30 P. M. 

Mars, though past oppo, 
sition and 'I"�i».t;" from 

Tis, - i1:r sPfendidly conspicu' 
ous in the evening sky, 
coming to the meridian 
about 9 P. M. at the begin
ning of the month, and 
7 :  30 at its close. ' 

Jupiter is morning star 
in Virgo, and rises at 
about 3 A. M. in the mid
dle of . the month. Saturn 
is in Pisces, about an hour 
east of Mats, and is on the 
meridian at 9 :  30 p, M. on 
the 15th. 

Uranus is evening star 
in Sagittarius, setting too ' 
early to be well observ
able. On the 23rd he is in 
conjunction with Venus, 
being 2¥2 deg. north of the 
laiter. 

Neptune is . in Gemini, 
and comes to the meridian 
aboiIt 4 A. M. ' during the 
middle of the month. 

THE MOON. 
Last quarter occurs at 4 

P. M. on November 4th, 
new moon at 9 P. M. on 
the , 12th, .first quarter at 
n06n on thf)" AOth, ,and full 
moo!!, alT A: M. on the 
27th, d\lflng , the total 
eclipse ' of that date. 
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This ' lunar eclipse is 
visible throughout North 
America and the adjacent 
regions, ' but at an incoIl,
venient time for the ama-

noon, to the left at 6 h., below at 12 h., and to the 
right Jt 18 h. With a little practice it is possible to 
read the sidereal time from this ceiestial ,bow band 
within about fifteen minutes. Then, by recalling that " 
the Sidereal clock agrees with the, mean solar clock on 
March 22nd ( or thereabout) and gains at the rate , , 

of two hours a month, one can pass , to ordinary solar 
time. This is the simplest way to tell the time by 
looking at the stars. , 

fJ Cassiopeire is also notable as a fairly near neigh
bor o! ours, having a parallax of about 0.10 sec. ,  corre
spo�ding to a distance about two million times that 
of the sun, or 32 light years. Two other naked-eye 
stars near by are nea,rer. One of them, ." is marked 
on the map, between a and 'Y. This is a well-known 
binary, with a period of over 200 years and a parallax 
of 0.19 sec., corresponding to a distance of 17 light 
years. 

The other, }J. Cassiopeire, is the southern and fainter 
of a pair of stars which lie near the other corner of 
the parallelogram whose vertices are a, 'Y, and 0. Its 
parallax is about 0.11 sec. and its distance 30 light 
years. It is notable for its great proper motion, 3 .7  
sec. �e.r yee.r, which cOl'resllOnds to an actual velocity 
in space of 100 miles per second. 

' 

The familiar winter constellations are beginning to 

teur, in the small hours of the morning. 
The moon enters the earth's penumbra at 1 : 12 

A. M. eastern standard time, and first reaches the' full 
shadow at 2 :  11. At 3 :  14 she disappears . completely 
in it, and does not begin to emerge till 4 :  37. This 
is an unusually long duration, due to the fact that the 
moon goes almost centrally through the earth's 
shadow, which itself is larger than u!3ual, as the moon 
is near the earth. i 

At 5 :  38 the moon finally leaves the shadow, and 
exactly an hour later she gets clear of the penumbra, 
and the eclipse is over. 

The moon is nearest to us on the 25th, and farthest 
off on the 9th. She is in conjunction with Neptune 
0n the 2nd, Jupiter on the 9th, Mercury on the 11th, 
Venus on the 16th, Uranus on the 17th, Mars on the 
2 2nd, Saturn on the 23rd, an,d Neptune once more on 
the 30th. "

Princeton University Observatory. 
• · e ·  • 

Carbon Safety:lnk.-This ink is really no more than 
a sort of India tnk kept in solution. It may be m�de 
by rubbing dowiu 10 parts of lampblack, 10 parts " of 
gum, 5 parts of oxalic acid, and 200 parts of water, tak
ing at first ,but little water and only adding the re
mainder after the thick mass has become uniform. 
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AN IMPROVED PLANTER. 
Pictured in the accompanying engraving is a planter 

provided with a seed box, in which there are np 
springs to become chocked or gummed by seed or dust. 
The seed-distributing mechanism is adaptable for seeds 
of different sizes, and may also be adjusted to plant 
seeds at greater or shorter distances apart. The · seeds 
leave the box so close to the ground that there is no 
danger of their becoming scattered. The frame of the 
machine is supported on a traction wheel .4, which, 
through the medium of suitable gearing, operates a 
bevel gear B, affixed to a vertical shaft which runs 
through the seed box O. Secured to the forward part 
of the seed box is a share D, which plows a furrow 
in advance of the seed box, while a pair · of hoes E, 
converging rearwardly, serve to cover the seed with 
the earth plowed up by the share. A disk F is secured 
to the shaft which runs through the seed box and is 
adapted to rotate in contact with the bottom plate of 
the seed box. The disk is provided with a series of 
perforations, adapted to be brought successively into 
engagement with an aperture G in the bottom of the 
seed box. A cut-off H bears against the disk F, imme
diately above the aperture G. A rod attached to the 
cut-off H extends through the top of the seed box, and 
is normally pressed downward, by means of a spring J. 
As the disk F revolves, it carries one seed

· 
at a time 

to the opening G, through which the seed falls into 

AN IMPROVED PLANTER. 

the furrow. The machine is supplied with disks, hav� 
ing perforations of different sizes, suitable for seeds 
of various sizes, and the intervals between the per
forations vary in the different disks to provide the . 
proper spacing of the seeds planted. If desired, two 
or more seed boxes may be connected to the traction 
wheel, so that a number of rows may be planted at 
the same time. The inventor of this planter is Mr. 
August Brinkoeter, Floresville, Texas . 

.. . . Ii .. 
SLEIGH-RUNNER AT TACHMENT FOR BABY CARRIAGES. 

\ A patent has recently been issued disclosing a new 
form of sleigh-runner attachment for baby carriages, 
which may readily be applied to an ordinary go-cart 
or baby-carriage or a child's wagon, to permit of using 
it over snow-covered walks. The accompanying en
graving indicates the form of this attachment. The 

, runners, which are made of T.-iron; consist of a hori
. zontal upper and lower member, with the ends of the 
lpwer member curved upward and braced by means 
of plates O. The axles of the carriage are made fast 
in a pair of saddles mounted on each runner. The 
form of the saddle is shown to better advantage in the 
cross-sectional view, Fig. 4. It consists of a yoke .4, 
which' fits . over the horizontal portion of the T-iron, 
and . it is made fast by means of a bolt B on the under 
side. ,A pair of bolts D with flat heads E resting on 
top ,of the runner project upward th'rough the yoke to 
reeeive a strap F, which is clamped down on the axle 
by

. 
means of a pair of thumb nuts. When it is de

s�r�d to attach "the runner to a folding go-cart, a 
sleeve. is preferably fitted over the axle, and this sleeve 
is clamped between the strap and the yoke. Fig. 3 
shows a form of runner used on vehicles which have 
rear whe.els of larger diameters than the front ones. It 
is quite essential to have the rear as well as the forward 
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end of the runners curved, because this enables one 
to Uft the forward end of the baby carriage when 
mounting a curb, or when it is desired to make a 
sharp turn. It also permits of lowering the carriage 
from a step or the curb. The runners may be quickly 
applied or removed by merely tur�ing the thumb nuts, 

SLEIGH-RUNNER ATTACHMENT FOR BABY CARRIAGES. 

and they are applicable to any type of go-cart, owing 
to the fact that the saddles may be adjusted along 
the upper member of the runner, and made fast at 
the desired point by tightening the bolt B. The in
ventor of thIs attachment f6r baby carriages is Fred
erick C. Kengeter, 2656 Pitkin Avenue, Brooklyn, N. Y. 

. .  1 .  
COMBINED FRICTION AND U W CLUTCH. 

The principal advantage of a friction clutch is that 
it permits the shaft under load to be brought grad
ually up to the speed of the power shaft, thus elimi
nating the shock of starting. However, the friction 
surfaces are liable to wear out, rendering the clutch 
useless in a short time. Except for starting and stop
ping, the jaw clutch is better, because it provides a 
positive engagement of one shaft with the other. The 
accompanying engraving illustrates a clutch in which 
it is aimed to combine the advantages of both forms. 
The power shaft is indicated at .4, and the , load shaft 
at B; Mounted on the shaft .4 is a hub 0, formed with 
a flange to which the disk D is bolted. Projecting 
through a central aperture in the disk D is an annu· 
lar jaw E. The disk D at its periphery is formed 
with . an annular flange, which incases part of the 
clutch mechanism. A ·  ring F is fitted within this 

' .  flange and ,  keyed to it. The ring has openings at 
suitable points to receive wooden blocks G, which pro-

. trude from the opposite faces of the ring. Keyed to 
the shaft B is a member H, on which is fitted a sleeve 
I formed with a fiange at its inner end. A series of 
bolts J are fitted between this flange and a ring at 
the opposite end of the sleeve. A ring K is mounted 
to sli<Je on the sleeve I, and the bolts J pass there
through, ' while coil springs on the bolts J bear agai'nst 
the ring K, tending to ' press the latter outward. The 
flange of sleeve I and ring K have annular bearing 
surfaces adapted to engage the blocks G at opposite 
sides. They are pressed into' engagement by means 
of levers ' L fulcrumed to the ring at the end of the 
sleeve . I, and links M .are fitted between the levers L 
and the ring K. The levers L are connected by links 
to a sliding collar N, operated by a lever 0 fitted with 

COMBINED FRICTION AND UW CLUTCH:. 

a split collar in the usual manner. The collar N 
slides on a sleeve P, which at its inner end is pro
vided with jaws R. These jaws are adapted to slide 
in recesses at opposite sides of the member H and the 
jaw E. In operation, when it is desired to separate 
the jaws, the lever 0 is operated to draw the collar 
N back Qn the sleeve P. This serves to press the 
flange I and ring K against the friction blocks G, thus 

taking the ' load off the jawfil ; and when the collar N 
comes into contact with the flange S at the end of the 
sleeve P, the jaws R are withdrawn from engagement 
with the clutch member E, after which the friction 
surfaces are released, owing to the toggle action of the 
links connecting to the collar N. When throwing the 
clutch into engagement, the reverse takes place. The 
friction surfaces are first thrown into contact before 
the jaws R move into engagement with the recesses 
in the clutch member E. It will be understood that 
the frictional engagement is only momentarY, serving 
to bring the load shaft approximately up to speed, and 
thus obviating the shock of starting and the danger 
of breaking the clutch jaws. The inventor of this 
combined friction and jaw clutch is Mr. Charles Stew
art Hook, 79 Victoria Street, Toronto, Ontario, Canada. 

.. . 

A PERFECTED FORM OF LOCK NUT. 

or the many kinds of lock nuts which have been, 
or are at present manufactured, few have the sim
plicity and surety of the one recently patented by 
Mr. William Jacobus, and soon to be placed on the 
market. The accompanying 'engraving shows at a 
glance the extreme simplicity of this invention, which 
consists in cutting from an ordinary nut a smaIl 
wedge-shaped section t,hat, when it is put back in 

.place and the nut is screwed up, jams tightly against 
the thread as soon as an effort is made to unscrew it. 
When it is desired to remove the ;nut, the wedge can 
be released by a pin or piece of wire and the nut can be 
unscrewed. 

Two capital advantages of this new nut are that it 
practically is in one piece, resembling in general ap
pearance any ordinary nut, and secondly, the fact that 
vibration tends to tighten instead of loosen it. An 
excellent demonstration of this latter fact was given 

A PERFECTED FORM OF LOCK NUT. 

us by the fnventor, who placed a nut about half way 
up the thread of a bolt, and by jerking the bolt up 
and down on the end of a string, caused the nut to 
travel to the end of the thread, where it was effectu
aBy locked. 

.... . . . . 
ODDITIES IN INVENTION. 

MOVING' PICTURES FOR SUBwAys.-Moving pictures are 
produced, as is weB known, by a. film traveling with 
intermittent motion before a projector or lantern which ' 
throws successive views on the screen. The same 
result could be obtained if the pictures were stationary 
and. the audience itself were in motion, so as to view 
the pictures successively. An ingeniou� inventor has 

ARTIFICIAL LIVE SCENERY FOR SUBWAYS. 

hit upon this scheme to relieve the monotony of sub
way travel. He proposes to mount a continuous band 
of pictures at each side of the subway, and have these 
pictures successively illuminated, by means of lamps 
placed behind them. The circuits of the lamps would 
be successively closed; by means of a shoe upon the 
subway car' engaging contact plates at each side of 
the track. The accompanyin g  illustration indicates 
the method of accomplishing this result. 

. 1 .  . 
Fluid Siccative.-60 parts of old linseed oil are 

boiled with 3 parts of carbonate or ' manganese until 
viscid. The temperature required is about 536 deg. F. 
( 280 deg. C. ) .  The mass should then be dissolved in 
120 parts or more of oil of turpentine. 
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RECENTLY PATENTED INVENTIONS. provements in extinguishers in which a mix- delivering the articles to be dispensed to the 

Pertaining to A.pparel. ture of sulphuric acid and bicarbonate of soda discharge opening. 
is combined to form carbonic acid gas which COMBINATION HARNESS AND WARP TROUSERS-SUPP?RTER.---os .

. 
LEVIN, New possesses powerful extinguishing properties. STOP-MOTION.-H. ANNER and M. J. MARNEL, York, N. Y. In thIS constructIon an elastic i Means are provided whereby the extinguisher Phillipsburg, N. J. The invention refers to belt is wholly contained within the trousers, may be instantly and automatically recharged looms . and provides motion arranged 'to stop and has wire loops or their equivalent at- I by the returning of the extinguisher receptacle the loom - in case a warp thread . breaks, . the tached to its opposite ends and adapted to to its normal or upright position. .breaking of a warp thread allowing its heddle engage over a button at the front of the . _ 

trousers in holding them in place, The in- TYPE-WR ITER CABINET.-J. D. CLEATON, to drop and close an electric circuit at the 
vention also provides in connection with the Atlanta, Ga. The object of the inventor is to time the heddle ' frame moves into lowermost 
belt, adjacent to it);! ends, drawers supporters provide an office desk of the usual form with a pOSition, the electric circuit controlling an 
which engage with the supporting loops of the "Compartment at one side of the central knee . actuating device for the usual stop motion of 
trousers when the ends of the belt are de- space with means to assist in lifting the type- ' the loom. . 

tached, and prevent the paSsage of the ends writer from the compartment, up through the I . DOGGING DEVICE.-O. M;. KREBS , Mem
therethrough. top of the desk and to dispose It over the knee . phis, Tenn. The logs being sawed are secured 

IDectrieal Device ... 

space to be further shifted if desired to a i by dogs to knees adjustable upon head' blocks. more central position. . I After each cut these knees are advanced on 
NON-REFILLABLE BOTTLE.-J. S. BROM- the head blocks so as to present the log to 

HEAD, New York, N. Y. The invention pro- the saw to saw another plank. .The · log Is held 
vldes a bottle arranged to insure a steady fiow to the knees by dogs. The dogs used In prac
of liquld from . the bottle when tilting the tice do not hold the logs rigIdly on the car
same, and prevents refilling of the bottle by rlage and are apt to become dislodged. '.rhe 
unauthorized persons after the bottle Is once , object here Is to provide a device which will 
emptied of its original contents. It relates to enable the I.ogs to be securely held against the 

ELECTRIC SWITCH .-H . D. GRINNELL, New 
Bedford, Mass. The switch Is more especially' 
designed for turning on or off the gas supply 
for the lamps of an automobile or other motor 
vehicle, and at the same time controlling the. 
igniting devices for said lamps. . The . result Is 
obtained by the use of a man ually-controlled 
switch shaft, having an , arm carrying a pinion 
In mesh with an internal gear wheel formed -of 
alternating insulated and contact-making sec
tions. 

non-refillable bottles, such as shown and' de- knees. ' 

scribed in Letters Patent of the U. S., for-
merly granted to Mr . . Bromhead. 

ELECTRICALLY-OPERATED AUTOMATIC I Hardware. 
SWITCH.-W. A. LACKE, Chicago, Ill. One r- LUSHING DEVICE FOR WATER-CLOSET 
advantage in this device Is the fact that the TAN.KS.-J. F. YOUNG, Owatonna, Minn. The 
solenoids are dead at all times except when purpose of this Inventor is to provide an Inde
In the act of moving the damper in case a pendent automatic locking device, adapted for 
contact closes, and the damper regulating use· in connection wltn the customary fioat 
mechanism is in consequence actuated, the : locking supply valve, and which, although It 
closure thereafter of the same contact will may be used for other purposes, Is especially 
have no effect and will not waste any current. designed to be employed in water-closet tanks. 
It is only when another contact is . closed and SOCKET-PJ:ECE FOR STUDDING, E TC.� 
current Is needed for moving the damper in W. P. RI CE, Lowell, Ohio. The object of the 
the opposite direction that any current what- invention in this case Is to provide a device 
ever is able to fiow. especially adapted for securing the ' beveled 

ELECTRIC-LIGHT BRACKET.-E. I.  DRENT. end of a piece of timber against the side of 
New Orleans, La. The Invention relates more another piece, as, for . instance, in securing the 
particularly to brackets which include a body legs of trestles to the body portion. 
provided with a bulb-carrying socket, clamping RAZOR-BLADE SHARPENER.-D. M. PER
jaws for removably securing the feed wires INE, Pittsburg, Pa. An object of this im
in place on the body, and a ring, the latter provement is to provide a device by which 
serving removably to engage the jaws to fastel2 the blade may be sharpened evenly, such result ' 
the ' same firmly in place. being obtained by disposing the blade holder 

Musleal ))evlces. 

SELF-PLAYING PIANO.-F. B. LoNG snd 
E. A. TAPPE, LOB Angeles, Cal. The intention 
here is to provide an effective conn,ectlon be
tween the pneumatic and the hammer action, 
to allow playing the plano automatically or by 
hand power and without interference by the 
.connection. This Is obtained by use ' of a 
lever, connected at one end with the movable 
member ·of the pneumatic, and ' an auxiliary 
lifter rod for engagement with one of the 
members of the hammer action, to 11ft the rod 
resting on the free end of the. lever. 

SOUNDING-BOARD FOR PIANOS.-F. B.  
LoNG, Los Angeles, Cal .  In this patent the 
purpose of the inventor is to provide a new 
and improved sounding board for pianos, prO'
vided with manually adjustable devices for 
maintaining the original crown of the sound
Ing board and for increasing the singing quality 
and the volume of the tone . .  

Prime Movers and Their Accessories. 
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bl'ing understood that these tUJ!es may be 
made of any sultable material. 

Deslg_. 
DESIGN FOR WINnOW SHADES AND 

THE LIKE.-A. A. BOECK, New York, N. Y. 
Mr. Boeck has designed ornamental patterns 
for fabric ·for window ' shades of three dif
ferent types which display artistic and original 
taste and form of varied and beautiful effects, 

NOTE.-Coples of any of these patents w1H 
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. 

NEW BOOKS, ETC. 
THE POE ClJLT AND OTHER POE PAPERS. 

By Eugene Didier. New York : 
Broadway Publishing Company. 1909. 
16mo. ; 301 pp. Price. $1.15. 

The twenty-three separate articles com
prised in this volume have been published in 
various American magazines during the las.t 
thirty-five :years. Among the subjects treated 
are "The Poe Cult," "Poe : Real and Reputed," 
"The Boyhood of Edgar A. Poe," "Poe's Female 
Friends," "The Loves of Edgar A. Poe," "The 
True Story of Poe's Death," "The Poe Monu
ment," ' ' 'Portraits of Poe,' "  "The' Poe Manta," 
"The Truth about Edgar A. Poe," "Recollec-' 
tions of Poe by the Witnesses of His Life," 
"The 'Discoverer' of Poe," "Poe and the Uni- · 
verslty ot' Virginia," "The Centennial of the 
Birth of Edgar A. Poe." The book is a very 
interesting one, and refiects great credit upon 
the author and shows an extraordinary grasp 
of the whole subject of Poe. 
THE SOLICITOR'S PATENT PRACTICE. . By 

George Frederick Emery. London : 
Ellngham Wilson, 1909. 16mo. ; 245 
pp. 

The aim of this book is to provide a hand
book for ready references on British patent law 
for the use of solicitors, it 'not being the pur
�ose of the author to include subjects which 
would make it of particular value to the 
patent agent. Much general Information Is 
contained in the book but it Is of course im
possible for the author In a little over two or .Interest to Fanners. 

ATTACHMENT FOR RIDING-CULTIVA
TORS AND OTHER AGRICULTURAL IMPL.I!l

MENTS.-C. N. S I MPSON, Bryan, Texas. This 
attachment may with slight chaJiges In the 
implement be placed upon a riding plow, a 
riding cultivator, or a planter, and enable an 
exact control, so that the plows 'proper, or 
cultivator blades may be instantly changed In 
adjustment, 'to lower or raise their points in 
conformity with changes in inclination of the 
surface of the ' ground, thus insuring equal 
proper depth of furrow, or agItation of soil, 
In level and undulating ground, and when the 
Implement is turned at a fence row. 

on a pivot centrally located between two sharp
ening disks. 

STRAP-SEAL.-S: BARUCH and M. DES
SAUER, New York, N. Y. The invention com
prehends a fastening for holding together the 
ends of the strap or straps to be connected, 
and a seal comprising a plate of sheet metal 
bent around the overlapping portions of the 
strap or straps and secured by aid ' of eyelets 
so · as to conceal .ami protect the fastening. 

BELT-GUIDE.-G. H. TENPAS, Sherman, N. hundred pages to treat fully the many ques
Y. The invention relates to belt guides, the tlons In patent law which a solicitor must be 
more particular purpose being to . provide an I informed con cerning. and on the principle that 
efficient form of belt guide for use in connec- a little knowledge is dangerous it would ' not 
tlon with portable engines and including means be wise for a solicitor to place the volume on 
whereby, in a few minutes, various adjust- his shelf except with more comprehensive 
ments may be made relative to the pOSition works. When referred to In connection with 
occupied by the moving belt. some standard work. " Tne Solicitor's Patent 

COTTON-MARKER FOR BALE8.-G. W. 
LoNG and E. OTIDYS ,  Lindsay, ·Okla. In the 
present patent the invention is an improve
ment In cotton markers for use on bales of 
cotton whereby the bale when being tied out 
Will operate to permanently bind the marker 
to the bale by the ties, which hold the bale 
in . compression. 

PADLOCK.-L. A. E. C. BYRNE, Lahor, Pun
jab, India'.· More particularly '  the invention 
relates to a padlock of the kind comprising a 
casing, a rotatable shackle mounted to project 
partly from. the 'casing, a slidable member, 
Which In a predetermined position holds the 
t'lhackLe against , movement, and key-operable 
tumbler levers controlling the slidable member. 

Heating and Lighting. 
FURNACE FOR UNIFORMLY HEATING 

METALS.-W. N. BEST, New York, N. Y. The 
Invellction has reference to certain Improve
ments in furnaces adapteq for use in heating 
. forgings, castings, or the melting of metals, 

Of' General Interest. and the object of the inventor is to so con-
ENVELOP.-N. J. M;ACDONALD, Irish Cove, struct the furnace that the temperature of all 

Nova Scotia, Canada. This invention refers r parts of the heating chamber will be the same. 
to certaln improvements in envelops, and more ' 
particularly to a special fiap construction, Household UtUUles. whereby after the envelop is sealed, it is very 
difficult, if not impossible to gain access thereto� 
without leaving evidence of the fact that the 
envelop has been tampered with. . 

APPARATUS;- FOR THE BACTERIOLOGI
CAL TREATMENT OF S.IlJWAGE AND THE 
LIKE.-G. A. LUCAS , 75 Rue Voltaire, Leval-

. lois-Perret, Seine, France. The Invention is 
an improvement in apparatus for the ' bac
teriological treatment of sewage, fecal matters, 
domestic waste water and the like. It Il)ay be 
Installed in dwelling houses, thus permitting 
the destruction on the spot and in a complete 
manner of the organic germs contained in 
sewage. It is an Improvement over a prior 
patent granted to Mr. Lucas and treats sewage 
successively by anaerobic and aerobic fermen-

STRAINER.-G. F. GRIMM, Evansville, Ind. 
The main object in this case is to provide . a 
device by which a strainer may be supported 
on a coffee pot of ordinary construction with
out changing the latter in the least. A fur: 
ther object is to provide an adjustable support 
which may be applied to pots of different sizes. 

CUSPIDOR.-J. H. GREGORY ' and F. M. 
SHUMWAY, Farwell, Mich. The invention has 
in view a cuspidor having side portions hinged 
at the top to swing outwardly �rom the base, 
and provided with a hopper bottom inclining 
from the center toward each hinged side por
tion, to insure ready discharge and easy 
cleansing. 

tation and oxidation. Machin". and Meehanlcal Devices. 
FURNACE FOR SMELTING ORES.-W. MECHANISM FOR THE PRODUCTION OF KEMP, Tucson, ' AriZ". Ter. This invention re- ' A CONST.A:NT MIXTURE OF GAS AND AIR. 

lates to furnaces, and admits of general use, �F. W. WOLFlJ', 22 Melancthonstrasse, Berlin; 
but is of peculiar value in furnaces provided Germany. This mechanism is for use. for the 
with water jackets and adapted to be used production of a constant mixture for illumlnat
in connection with burners for smelting ores . . ing purposes, with the employment of a suction 
Upon actual test this furnace has proven more and forCing apparatus, the action of which Is 
elHclent than the old style furnaces. regulated in dependence upon the consumption, 

HOLDER.-I. HE'RZFELDER, New Yorlc, N. , Y. and which produces and sucks the mixture ' at 
The object here is to provide a holder or box low pressure, and sends it ' at an increased 
for containing court plaster, postage stamps pressure into the service pipe. 
and like &rtlcles, and arranged to accommo- PHONOGRAPHIC REPRODUCER.-R. B. 
eate a large number of articles in a compara- SMITH, New York, N. Y. Primarily the fu
+ively small space, to allow convenient removal ventlon pertains to phonographic reproducers, 
or an article as required and to - protect them but may also be used in connection with phono
against deleterious infiuences of moi�ture. �aphic records and genera:ily In all relations 

BALE-TIE.-H. O. Fay, Bridal Veil, Ore. where there is a stylus lever controllable by, 
The purpose of the inveJ;ltion Is ' to provide or employed for the purpose of controlling a 
novel details of construction for a bale tie, diaphragm ' in order to record or reproduce 
especially well adapted for holding a wire sounds. 
strand bound tightly around a bundle of shooks, DISPENSING-MACHINE.-C. M.- JEWELL, 
lath, shingles or other material, to adapt such Canastota; S. D. This machine Is partlcula,rly 
material for convenient handling and trans- adapted for dispensing sheets, envelops, pic
portation. tures, cards, packages of ' cards, or similar 

FIRE-EXTINGUI SHER.-D. H. CONKLING, sheet material ,  and relates more particularly 
Fort Pierce, Fla. The invention relates to im- I to the operating and controlling means for 

Railways and Their Aeeessorles. 
RAILROAD-TIE AND RAIL-FASTENER.

J. P. DoNOVAN, Georgetown, Ky. This tie · is 
provided w.ith rall-seats which serve to pre
vent lateral movement of the ralls, and the 
improved rail-fastener prevents vertical separa
tion of the ralls. from the ties. Thus the fast
ener coacts ' with the ties In holding the rails 
secured against both integral and vertical 
movement of the raUs r(-Intlyc to the ties. 

CONCRETE RAILWAY-TIE. -�J. P. DONO
VAN, Georgetown, Ky. -The invention com
prises a tie with raised shoulders on the upper 
side which are separated to provide rail-seats, 
and with transverse openings below thl' seats, 
for receiving rail-fastenings, and reinforcing 
members arranged lOngitudinally of the tie in 
two horizontal .sets, one near the base, the 
other near the top of the tie, and . comprising 
metalllc rods having end disks, wholly im
bedded in the concrete. 

APPARA1TIS FOR MOLDING CONCRE1� 
RAILWAY-TIES.-J .. P. DONOVAN, Georgetown, 
Ky. Mr. Donovan's invention is embodied in 
a box-like body or mold proper provided with 
certain accessories whereby concrete railway 
ties, also fence posts, building blocks, and the 
like may be produced with facility and de
spatch . .  Ten molds may be used for each shift 
so that concrete may take initial set in the 
first of the . series while concrete Is being 
placed in the last. 

Pertaining to Vehicles. 
VEHICLE-WHEEL.-J .• H. SCOTT, JerSey 

City, N. J. This is an improvement in whe.il\s 
in which a resilient connection between the 
spokes and the rim ' of the wheel is effected in 
order that the use of pneumatic or cushioned 
tires may. be unnecessary. To this end a 
wheel Is provided, a hub having .a series of 
radiating spOkes secured thereto, a rim, and 
a cap fitting .over the outer end of each 
spoke having a curved spring attached inter
mediate its length, with its free ends con-
nected to the ' rim. 

. 

ATTACHMENT FOR AUTOMOBILES.-H. 
S. DELA'MERE, Ferndale, Cal. The aim here Is 
to provide an attachment for automobiles by 
means of which one or both of the driving 
wheels will actuate a removable drum upon 
which a line can be wound up, to draw the 
autDmoblle . out of a mnd hole or sand pit, and 
up steep grades or hills. 

. 

WlI'EEL.-A. C. GILLAM, Hicksville, Ohio. 
The object here is t.o provide a pneumatic 
wheel with a punctureless tire. The annular 
pneumatic tubes are protected from Injury, 
being . housed In by an inner ' ring and body 
plates and are Bubject only to pressure strain 
and not to frictional wear. This permit� the 
inventor to make the air" chambers of the 
pneumatic cushioning tubes relatlvely large, it 

Practice" should prove useful. 
STATICS BY .ALGEBBA"IC AND GRAPHIC METH

ODS. By L. J. Johnson. New York : 
John Wiley & Sons, 1909. 8vo. ; 170 
pp. ; 13 plates. Price, $2. 

The form,)r edition of this 'work is 80 well 
known as one of the first treatises on statics 
to include in a complete and practical way 
the valuable graphical method, that · it is only 
necessary now 'to remark upon the additions 
and alterations. These include a detal1ed 
scheme tested by the author in his classes, for 
assigning individual data ·for the exercises and 
a copious collection of practice problems with . 
aJ;lswers. A short syllabus Is also added to 
facilitate review and enforce certain points . 
The author's arrangement is well calculated to 
give a facIlity In appiylng the Subject valuable 
In engineering practice. 
STRENGTH OF MATERIALS. By Arthur Mor

ley, M.Sc. London and . New York : 
Longmans, Green & Co., 1909. 8vo. ; 
480 pp. ; fully illustrated with dia
grams. Price, $2.50.  

This book, like the foregoing, Is  intended 
primarily for engineering students and dlfl'ers 
from ' other works on the subject principally 
in the completeness with which demonstrations 
involving even simple mathematicaf problems 
are worked out : in many books the method is 
indicated and a good' deal then left to the 
imagination, which is sometimes confusing to 
those whose mathematics are limited or out 
of practice. The result ' of Important recent 
research work bearing on strength of materials 
has ' been included, reference being given to 
more complete records of the tests. Other Im
portant subjects are more fully treated than 
usual, such as the strength of rotating disks 
and cylinders, the bending of curved bars with 
application to hooks, links, etc., and the stresses 
and instability arising from certain speeds In 
running machinery, all of which are of prac
tical application and ,valuable to the engineer
ing practitioner. 
RoBERT FuLTON AND THE CLEBMONT. The 

Authoritative Story of Robert Ful
ton's Early Experiments, Fersonal 
Ellects, and Historic Achievements. 
Containing ' Many of Fulton's Hith
erto Unpublished Letters, Drawings, 
and Pictures. By Alice Crary Sut
cUlIe. New York : The Century 
Company, ' Pp. xv, 367 ; 8vo. ; cloth. 
Price, $1.20. 

Among th� many lives of Fulton which have 
been written, this by his great-granddaughter 
is unique, because of the many hitherto unpub
lished letters of Fulton whiCh it contains ; 
letters which throw much new light on the 
work and aims of that distinguished man. It 
also contains reproductions of several ' draw
ings, which are of great interest and even 
future value in establishing certain disputed 
facts about the engines of the "Clermont." 



OCTOBER 30, 1909. Scientific American. 
These drawlligs are from four folios of Ulton's 
original drawings now in the New Jersey His· 
torical Society's possession. The work throws 
much light upon the nineteen years Which Ful
ton spent in Europe, and it brings us into 
intimate touch with the personal life and. the 
private character of the Inventor. Judged from 
the standpoint of strict originality, we consider 
that Fulton's work in the development of sub· 
marines and submarine mining was far superior 
to his work in the development of the steam· 
boat, a fact which the letters published In this 
book and in various magazines of the past few 
months abundantly substantiate. The book is 
a most valuable contribution to historical en
gineering literature. 

THE PRINTING ART. Edited by Henry 
Lewis Johnson. Vol. XIII. March, 
1909-August, 1909. Cambridge. 
Mass. : The University Press, 1909. 
4to. ; 376 pp. 

The Printing Art Is one of the most wel
come visitors to the Editor's table, bringing 
as it does the very essence of good typography 
reproduced In concrete and useful form. 
There is hardly a mechanical process which Is I not adequately represented In the beautiful 
volume before us. The Printing Art has done 
more for American typography than anything 
else which this century has produced so far. 
Each number . is filled with actual examples of 
properly printed llIustrations al!d 

·
text. The 

latter is of the very · best, and tlie illustra
tions are largely taken from work which hall 
been actually executed and is therefore of 
double value. . In the bound volume before 
us all the advertisements Including the cover 
are bound In. This Is a very wise precaution. 
We do . not see . how anyone who is binding 
this beautiful publication would "strip it," as 
a great deal of the practical value of the 
book is in the advertisements and ' inserts. 
There Is no bad printer that this book wlll 
not improve, and there is no good . printer who 
cannot be assisted by it. The printing art 
Is young, and the time is n ot fa·r distant when 
t�e public taste will actu&lly demand the 
very highest resources of pl ate making and 
printing, and this publication wlll go a long 
way toward furnishing a clearing house for 
the dissemination of fairly up-to-date ' ideas. 
We cannot comment too favorably on some 
of the examples of job printing, particularly 
the programme title pages, many of which are 
superb. We shall preserve this volume for 
reference with a good deal of pleasure. 

SHEET METAL WORK. By William Neu
becker. Chicago : American School 
of Correspondence, 1909. Large 8vo. ; 
270 pp. ; fully. illustrated with dia
grams. Price, $3. 

Legal Notices 

INVENTORS are invited to commnnlcatti with 
Munn & Cooo 381 Broadway, New York, or 
6211 F Street, ' Washinll'ton, D. Coo ln regard 
to securing valid patent protection for' tpelr in
v e ll t i O' n s. Trade-Marks and COPyriEhtK 
reglsteren. B e s i E n  Patents and F o r e i E n  
Patents secured. 

A Free Opinion as to the probable . patent8-
bUlty of an invention . will be readily lriven to any 
Inventor furu1sh1np: ns with a model or sketch and 
a brief ' <1escr1ptlon of tb e device in question. All 
communications are strictly confidential. Our 
Ualid-Book on : Patenta will be ' sent free on 
request.· 

Ours Is the Oldest agency for securing patents ; 
It was esta.bllshed over sixty Y8ll1'8 &go. 
MUNN & CO.,  36 1 Broadway, New York 

Branch 01ftce. 62& F· St., Washi n gton, D. C. 

Axle, vehicle, J. V. Hustan . • • • . . • . . . . . • . • .  937,580 
Back band and hook, adjustable iron, G .  W. 

Moores . . . . . . . . . . . .  " . . . . . . . . . . . . • . . . •  937,257 
Bait casting reel, W. �. BronBOn . . . . . . • . • •  · 937, 672 
Baking pan, J. )'. Costa • . . . . . • . . • . . . . . . . .  937,424 
Baling' pre.s. J. Haag . . . . . . . . . . . . • • • . . . •  937, 436 
Banana �hipplng case, G. W. Hoffman . . . . .  937,606 
Barber.' chair., head rest for, R. S. Wal-

lace . • . . . . • . . . . . . . . . .
.
. . . . . . . . . . . . . . • . .  937,343 

Barber's comb, E. J. Sheffield . . . . . . . . . . • .  937,475 
Barrow, hand, W. F. F. Nehls . . . . . . . . . . .  , .  937,632 
Basins, tubs, and the Ilke, wa.te and over-

lIow for, O. F. Longfellow . . . . . . . . . . . . .  937,079 
Bath-tub attachment, E. 111� Shipp . • . . . . . . .  937,476 
Battery. See Electric · batt'lry . .  
Bean picking machine, G.  F .  Crippen . . . . . . .  937,695 
Bearing, ball, O. H. Karcher . . . . . . .. . . . . . . .  937,153 
Bearing tor cars, center, J. O. Barber . . . . .  937,038 
Bed, arm chair, Llndqvlst & Hill.trom . . . .  937,538 
Beet pulling and topping machin�, P. 111. 

Gilbert . . . . . • . . . . . .  ; . . . . . . . . . . . . . . . . . .  937, 592 
Bell, electric, E. A. Graham . . . . . . • . . . . . .  937,594 
Belts, machine a&d proce.s . for treating fab-

ric, F. stone . • • . . • . . . . . . . . . . . . . . . • . . .  937,726 
Bicycle .pring fork, E. Lampe! . • .  ' . . . • . . . . •  937,614 
Binder, loo.e leaf, G. Spence . . . . . . . .  , . . . . .  937,191 
Bindings to sheets of material, machine for 

applying, F. O. 'Lothrop . . . . . . . • . . • • . . .  937,313 
Block core, hollow, M. Outeda . . . . . .. . . . . . . .  937,631 
Block signal system, I,. A. Hawkins, ' 

. 
937,439, 937,440, 937,737, 937,738 

Blowpipe for calCining incande.cent llla- . 
ments, G. Auger . . . . . . . . . . . . . .  ; • . . . . .  937,277 

Bobbin holder; T. F. Roney . . . . . . . . . . . . . . . .  937,468 
Boller, Balley & McFarren . . . • . . . . . . . . . . . • . 937,572 
Boller furnace, steam, H. & G. S.  Gallagher 937,433 
Bolster, J. H. Baker . . . . . . . . . . . . . . . . . . . . . .  937,692 
Bolt· construction, Reeves & Fuller . . . . . . . .  937,716 
Bolt retainer, H. Bauer . . . . . . • . . . . . . . . . . .  937,039 
Bones of the leg, apparatus for setting the 

. fractured, W. Amos . . . . . . . . .. . . . . . . . . .  937,354 
Boot and .hoe, R. J. Sawyer . . . . . . . . . . . . . . .  937,648 
Boot or shoe upper, A. E. Whitelaw . . . .  �. 937,493 
Bottle, non-rellllable, Schmidt & Mackie . . . .  937,473 
Bottle BOaking and rinsing' machine, J. H. 

Klutz"le . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . .  937,444 
Bottle structure, A. F. Callahan . . . . . . . . . . .  937,049 
Bottles, screW capping, A. WUzin . . . . . .  937,401 
Brake hanger, S. M . . Ourwen . . . . . . . . . . . . . .  937,512 
Bread cutter, G. Kawasaki . . . . . . .  ; . . . . . . .  937,611 
Brick �peckllng machine, J. D. Martin . • . . .  937,700 
Brine eooler, B. Walter . . . . . . • . . . . . • . . • . • •  937,344 
BrUSh, 'pemllngton & Witherow • . . . . . . • . . .  , 937,640 
Brush, rotary, T. W. Johnson • . . • . . • . . . • .  937,610 
Bucket, clam shell, C. O. WilUaEs . . . . . . . .  937,496 
BulldlriJlr block mold, M. Outeda . . . . . . . . . . . .  937,542 
B.urulshlng machine, C. Kozisek .. . . . . . . . . .  937,446 
Buttons, etc; , to fabriC, machine for attach-

ing, A. : A . . Havener . . . . . . . . . . . . . . . . . .  937,150 
Cabinet, assorting, F. F. Todd . . . . . . . . . . . .  937,659 
Cabinet for ' holding mllk 'bottles, etc . ,  H. H. 

Choate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,510 
Cabinet, meal, W. T. Grafton . . . . . . . . . . . .  937,067 
Cake tulner, C. H . .  Hacker . . . . . . . . . . . . . . .  937,520 
Calculating machine. H.  Kuentzler . . . . . . . . .  937,249 
Calender, cloth, G. ;f. Potman . . . . . . . . . . . .  937,546 
Call signal, grocer's or other merchant's, A. . 

L. PhIlbrick . . . . . . . . . . . . . . . . . . . . . . . . . .  937,264 
Camera finder. J. A. Robert.on . . . . . . . . . . . 937,266 
Can ' testing . apparatus, ' W. H. Norhaus . . .  937,540 
Candy co..ting machine, G. B. M. Goodwin .  937,698 
Candy spinning and twisting machine, .Uck, 

D . .  T.  19ou : . . . . . . . . . . . . . . . . . . . . . . . .. 937,702 
Canopy, It. K. Hook . . . . . . .  ; . . . . . . . . . . . . . .  937,529 
Car bralie; 'G: M. . Hoadley • • . . . . . . . . • . • . . .  937,068 
Car brake 'connector .upport, rallway, Kelly . & Royer . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . .  937,534 
Car brake, raU.way, G. M. Hoadley . . . . . . . .  937,069 
Car door, grain, J. F. McGlenn . . . . . . . . . . .  937,630 
Car, dump, A. Campbell . . . . . . . . . . 937,14>16 to 937,419 
Car heater, J. M. Coleman . . . . . . . • . . • . . . .  937,361 

""!��������������������� Car platform knee, H. E. Haddock . . . . . . . . .  937;521 :: . . Car, railway, J. W. Slaven . . . . . . • . . • . • . . .  937,106 

tN' VEN.TION"S· Car replacer, M. L. Stombaugh . . . . . . . . . . . .  · 937,655 

This is one of the best publications of the 
American C orrespondence School that we have 
seen for some time. The author ' is evidently 
a thoroughly practical workman but from his 
experience as a teacher has more facUlty for 
telling what he knows than mO"!t good work-

. 
men possess. His · .explanation of the methods . 
adopted especially In' laying out patterns is 
thoroughly practical and clear. . Just as much 
elementary descriptive geolIiet,ry Is Included 
as is necessary for the understanding of the 

underlying principles, . but no apprentice who 
desires to improve himself need be alarmed by· 

that term if he knows nothing of the subject 

as it is given In a dlsguisea and practical 

form on the lines of '�reading without tea:rs." 

Methods are given for the layou t of every 

conceivable form of sheet metal from simple 

stove-pipe bends, joints and changes of diam

eter to the most ornate cornice work, and 'we 

cannot imagine a workman being confronted 

with a problem to which he cannot find an 

analOgy in this book. The form of the book 

Is homologous as to printing and binding with 

the School's library and contains the usual 

foreword with no particular reference to this 

volume, but the diagrams are more than usu

ally 'limited to those essential and applicable 

to .the text. 

INDEX OF 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

Car step, . '1uxlllary passenger, Milliken & 
Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,0 

Carboy package, R. H. Gillean . . • . . . . . . . .  937,235 
Carbureter, F. H. Knight . . . . . . . . . . . . . . . . .  937;536 
Cc.rd case, J. C. A. Fitch. Jr . . . . . . . . . . . . .  937, 584 
Gard clothing, apparatus for making, Esta-

brook & Currier . . . . . . . . . . . . . . . . . . . . . .  937,058 October 1 9, 1 909. 
A N D  B A C H  B B A R I N G  T H A T  

Cart, lumber, G. Streich . . . . . . • . . . . . . . . . .  937,657 
D A T B Carton or bOX, G. A. 'Pfelfl'er . .  , . . . . . . . . . .  937,113 

Cartridge base wad., liner., and. tubes, ma-
[See note at end of list about copies of these patents.] chine for assembling, H. D. Hodge . . . . .  937, 605 
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Abdominal supporter. E. F. Small . . . . . . . . . .  937,724 Cash register attachment, J. E. Cro.by . . . . .  937,576 
Acid compound of aipha-isatin-anllld, mak- Casket caITler, L. H. Montross . . . . . . . . . . .  937,086 

ing sulphurous, Stephan & Rahtjen . . . .  937,194 1 Casting apparatus, I .  Shonberg . . . . . . . . . . .  937,477 
AddreSSing' machine, T. E.  Plater . , . . . . . . . .. 937,543 Casting pipe, D. B. Dimick . . . . . . . . . . . . . . . . 937,582 
Adjusting mechanism, A. II. Wouters . . . . . • 937,134 Castings, ingots, and the like, making , F. 
Advertising device, coin controlled, J. H. . '  E. Mesta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937, 1 63 

Montgomery . . . . . . . . . . . . . . . . . . . . . . . . . .  937 ,318 Ceiling fixture, electric, A. G. Walln . . . . .  937,342 
Aerator, L. E. Leach . . . . .  _ . . . . . . . . . . • . . .  937,159 Cement block machine, Moore & Simmons . 937,627 
Aerial navigation, J. S. Letts . . . . . . . . . . . . . .  937,250 Cement post machine, B. J. Gibler . :  . . . . . • •  937,300 
Aeroplane, D. S. Foster . . . . . . . . . . . . . . . . . . .  937,587 Chain, F. 'VI'. Wakefield . . . . . . . . . . . . . . . . . .  937,663 
Aeroplane, motor driven, A. E.  Mueller . . . .  937,381 Ohair. See Folding chair. 
Agricultural Implement, M. Szarka . . . . . . . . .  937,485 Chair and ironing board, combination, J. L. 
Air brake system, G. Macloskie . . . . . . . . . . . 937,452 HufI't . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937, 701 
Airship, B. F. Seymour . . . . . . . . • . . . . . . . . . .  937,187 Chair attachment, barber'., B. S. Mead . . . •  937 ,625 
Alloy, Craft & Harris . . . . . . . . . . . . .  937,284, 937,285 Chandeller stem, G. M. Beardslee . . . . . . . •  937,407 
Annunciator and advertiser, street and sta- Charging apparatns, Douglas & Thoma • . . .  937, 144 

tlon, Livergood & Donnelly . . . . . . . . . . . . .  937,253 Check, manifolding eales, F. Thoma • . . . . . .  937, 658 
Apparel cutting apparatus, M. E. K"llogg . . 937,214 ChUd'. seat, L. Scott . . . . . . . . . . . . . . . . . . . .  937 ,650 
Apron or robe holder, storm, C. S. Beebe . .  931,222 Chum and. butter worker, combined, D. A. 
Area finding apparatus, A. C. Freeman, Jr.  937,589 Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  937,725 
Armor tired wheel, C. E. Dulin . .. . . . . . . . . .  937,146 Cigar cutter and match vending machine, 
Auditorium seat, B. Wilson . . . . . . . . . . . . . . .  ,937,131 combined, J. Plgnocco . . . . . . . . . . . . . . . .  937,092 
Automobile, H. K. Hoisman • . . . . . . . . . . . . .  931,211 Cigar wrapper cutter and rolling board, S. 
Automobile brake, C.  Todd . . . . . . . . . . . . . . . .  937,557 Ha)'tman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937 ,371 
Automobile braking mechanism, H. K. . Circuit breaker, automatic, N. H. Holland . 937,242 

' Holsman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '937,212 Circuit ' controlling device, E. John.on . . . . . .  937. 442 
Automobile circular receptacle, G. V. Hag- Cllpper, pneumatic, C. Shurtlefl' . . . . . . • . . .  937,334 

" erty . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  937,699 Clock, E; E. Gage . .. . . . . . . . .  ; . .. . . . . . . . . . . .  937,232 
Automobile coupllng, A. Koage . . . . • . . . . . . .  937,537 Closet seat, A. J. Bogart . . . . . . . . . . . . . . . . .  937.046 
Mblmoblle seat, detachable, Graves & Ben- ' Cloth handling machine, O. Weiss . . . . . . . . .  937,398 

son . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,595 Clutch device · Safety appllance, ·  K. J. Smith 937,481 
Awning cords or straps, locking device for, Clutch mechanism', V. Szucs • • . • . . • . • . . • • .  937,l1li6 

S. Asch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,1103 Clutch, wire, O. Sehroder . . . .. . . . . . . . . . . . .  937,097 
Axle, vehicle, D. N. Marler . . . . . . . . . . . . . . . 937,818 Coat hanger, G. G. Gershon . . . . . .  ; . . . . . . .  937,288 

Cock or valve, stop and waste, J. H. Glau- Grinding machine, J. Mllle�, Jr . . . . . . . . . . . .  937,379 
. ber . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,678 Gun cleaning Implement, J. S. Upham . . . .  937 ,729 

Cock to prevent bursting by frost, . self.- Guu sight, J. A. Kennedy . . . . . .. . . . . . .. . .  937,244 
' closing water, G. Muller . . . . . . . . . . . . . . .  937,.629 Gnn, spring, R. N. & H. C. Laudermileh . . 937,078 

Cockeye, O.  Slmle . . . . . . . . . . . . . . . . . . . . .  , . .  937,104 Gutter corner, one piece sheet metal, Fried-
Col1 formtng machine, W. D. Pomeroy . . . . .  937,328 ley & Voshardt . . . . . . . . . . . • • . . • • • . . • •  937,697 
Coin controlled mechanism, H. R. :';toude,· . 937,337 1 Hammock. couch, W. J. McBride . . . . . . . . . .  937 ,258 
Coin sorter, T. F. Galligan . . . . . . . . . . . . . . .  ; 937,517 Harrow, E. Halman . . . . . . . . . . . . . . . . . . . . . �. 937,239 
Collar pad holder, G.  P.  Matllers . . . . . . . . . .  937,082 Harmw, T. W. Robinson . . . . . . . . . . . . . . . . .  937,719 
Comb barrette, A. Burke . . . . . . . . . . . . . . . . .  937,223 Harrow tooth, revolving, D. J •. Hoover • • . •  937,607 
Concrete form., apparatus and prOCESS for Harvester and like draft adju.tment, A. R. 

molding, H. A. Loser . . . . . . . . . . . . . . . .  937,620 · Blewett ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,410 
Concrete mixer, portable, C. W. Overturf . . .  937,638 Harvester attachment, M. Molitor . . . . . . . . . .  937,085 
Concrete structures, producing, C. W. Chap- Hat · fastener, G. Gersthelmer . . . . . . . . . . . . •  937,234 

pelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,142 Hat frame machine, A. �'elnstein . . . . . . . . .  937,296 
Cooling towers and the like, distributer for, Hay rake, J. H. Kobelanz . . .  ; . . . . . . . . .. . . .  937,076 

J. F. Grace . . . . . . . . . . . • . . .  ; . . . . . . . . . .  937,236 Hay rake and loader, Cadwell & Studehaker 937,283 
Core agitator, R. R. Stewart . • . . . . . . . . . . .  937,554 Headache appllance, Gray & Hitchcock . . . . .  937,596 
Corn popper, D. H. Higgins · . . . . . . . . . . . . . .. 937,372 Heating, electrical, W. M. Johnson . . . . . . . .  937,074 
Corn sheller, E. E. West . . . . . . . . . . • . • . . . •  937,668 Heating system, A. G. Paul � . . . . . . . . . . . . . .  937,689 

' Cotton chopper, N. Mabry . . . . . . . . . . . . . . .  937,160 Heel, W. C. Kempton . . . . . . . . . . . . . . . . . . . .  937,535 
Cotton presses, safety dog trip for, J. C. Heel burnishing tool, C. G. Belmer . . . . . . . .  937,355 

Wright . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . . .  937, 135 Heel for shoes, cushion, J. G. Daubert . . . .  ·937,425 
Counting and receptacle filling machine, E. Hinge, fiast, P.  S. Poindexter . . . . . . . . . . . . . .  937,093 

E. Kallenbach . • . . . . • . . . . . . . . . . . . . . . . .  9:17,152 Hinge, gravitating, W. E.  Rape • . . . . . . . . . .  937;548 
Crate, collapsible, T. G. Collas . . . . . . . . . . .  937,422 Hluge, spring, A. Danielson . . . . . . . . . . . . .  93'1' ,053 
Crate reinforcing means, shipping, C. W. Horseshoe, A. D. Cartwright . . . . . . . . . . . . .  937,568 

Smith . . . . . . . . . • • . . . . . . . . . . . . . . • . • . . . .  937,190 Horseshoe ' calks, forming, C. & E. Ludvigsen 937,314 
Cultivator, H. Stripe . • . . • . . . . . . . . . . . . . . . . .  937,268 Horseshoe calks, machine tor forming, A. 
Cultivator attachment, D. B. ' Browning . • .  937,674 T. McCreary . . . . . . . . . . . . . . . . . . . . . . . . . .  937,461 
Cultivator, cotton, W. W. & H. L. Ross . . •  937,470 Hose coupllng,. A. J. Dolder . . . . . . . . . . . . . . 937,364 
Cultivator replanting' attachment, F. M. Hose coupltng, A. W. Abraham . . . . . . . . . . .  937 ,405 

Hom . .
.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,306 Hose coupling, Halstead & Niksch . . . . . . . . .  937,437 
Current controller, F. Andrew . . . . . . . • . . • .  937,201 Hot water heater, G. R. Gallagher . . . . . . . .  937,209 
Current controlllng' means, alternating, D. Hnsking rollers, H. E. purdy . . • . . . . . . . . . .  937,715 

L. Lindquist . . . . . . . . . . . . . . . . . . . . . . . . . 937,617 Hydraullc motor, H.  C. Schaefer . . .. . . . . . . . .  937,649 
Ourtain pole fixture, W. S. Motrat . . . . . . . .  937,457 Ignition apparatus, G.  Hanlquet . . . . . . . . . .  937,522 
Cuspidor, M.  D. Green . . . . . . . . . . . . . . . . . . . . 937,519 Illuminating body, O. Mannesmanll . . . . . . . .  937,161 
Cuspidor, L. T. Pollard . . . . . . . . . . . . . . . . . . 937,645 Incandescent body fastening device, E. Stel1 937,483 
Cutter, D. D. Frothingham . . . . . . • . . . . . . . . .  937,208 Incandescent burner, inverted, W. & H. 
Outting, scoring, and crea)!ing device, J. V. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,571 Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . .' . . . . .  937,331 Indian club and dumb bell, combined, W. 
Damper controlling mechanism, clock-con- H. Burr . • . . . . • • . . . . • . . • • • . . . • . . . . . . . .  937,225 

trolled, R. P. Daubenspeck • • . . . • • . . . .  937,569 Indicator, A. Sundh • . • . . . • • . . • . • . . . • . . . . • .  931,555 
Dashboard .afe for · automobile. and other , Inking mechanism, W. Spalckhaver . . . . . . . .  937,267 

vehicles, D. Barnard . . . . . . • . . . . . • . . . •  937,278 Insecticide, J. R. Martin • . . . . . . . . . . . . . . . •  937 ,061 
Dental apparatus, rotary, Wentworth & Gar- Instep support or arch prop, J. W. Arrow· 

butt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,126 .mlth, reissue . . . . . . . . . . . . . . . . . . . . . . . .  13 ,026 
Derrick bracing means, F. E. Foster . . . . . . .  937,299 Insulat1ilg linings; means for attaching, C. 
Desk and chair, combined school, H. J. D.  Platt . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  937,463 

Siems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,103 Insulator, Rubierschky & Herkner . . . . . . . . .  937,447 
Die press, G.  n; Myers . . . . . . . . . . . . . . . . . . .  937,460 In.ulator, Dumbolton & Franz . . . . . . . . . . . . . .  937,736 
Directory board, C. A. Johnson • . . . .  ',' ' "  937,308 Insulator, non-detacltable, Bartlett & Mac-
Dish waSher, L. H. Desjardins . . . . . . . . . . .  937,363 

. 
Callum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,140 

Display cabinet, rotary, D.  Duncan . . . . . . . .  937,206 Insulator pin, C. J. Dartr . . . . . .. . . . . . . . . . . 937,515 
Display rack, rotatable, H. Krasne . . .  ; • . . .  '1137,155 Insulator., machlne for produciug glass, C. 
Display stand, M. Friedman . . .  : . . . . . . . .. . .  937,366 M. Zurn ; . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  937,137 
·Display .tand, A. Borgzlnner ' . . . . . . • . . . . . .  937,671 Internal combustion and air compressing ea- . 
DlstllIing mercury from gold amalgam, ap- . gine, W. Risley . . . . . . . . . . . . .. . . . . . . . . .  93.7,717 

paratus for, W. E. l!ennett • • . • . • . . . •  937,356 Internal .combustlon engine, Roberts & . 
Door check, A. Rosenberg . . . . . . . . . . . . . . . . .  937,094 James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931,181 
Door construction, W. L. Evans, Jr . . . . . . .  937,430 Internal combu.tlon engine, E. F. Sickell-
Door fastener, · L. Ray . . . . . . . . . . . . . . . . . . .  937,465 berger . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . .  937 , 653 
Door operating mechanll!lll, dump, F. Sea- Invalid's table, Smith & O' Brien . . . . . . . . . .  937,480 

berg . . . . . . . . . . . . . . . . . . . . . . . . . .  937, 100, 937,101 Irontng board, C. Paulsen . . . . . . . . . . . . . . . .  937 ,639 
Door screen, 1. Fink . . . . . . . . . . . . . . . . . . . .  0 ·. 937,230 Jar, can, etc. , adjustable measuring cover, 
Draft appllance, W. F. Gaines . . . . . . . . . . . . .  937,4321 J. SeUfert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,723 
Draft device, H. Barber . . . . . . . . . . . . . . . . . .  937,037 Jar closure ring, G. H. Womelsdorf . . . .. . . .  937,500 
Draft equalizer, W. H. Schultz . . . . . . . . . . . .  937, 185 Jar wrench, ' fruit, W. G. Niemann . . . . .  , . •  937,636 
Draft eqnalizer, H. H. Dunnlhoo . . . . . . . . • . .  937,365 Jewelry arranged for holding Interchangea-
Draft equaUzer, D. Dellwo . . . . . . . . . . . . • . . .  937,426 ble gems or stones, C. H. Allen . . . . . . .  937 ,502 
Draw bars and yokes, fastening device for, Jointer's adjustable table, C. F. Haldeman . 937,240 

Wood & New . . . . . . . . . . . . . ; . . . . . . . . . . .  937,402 Journal box, T. Hlrtzler . . . . . . .. . . . . . . . . .  937 ,603 
Drier, R. K. Meade . . . . . . . . . . . . . . . . . . . . . .  937,255 Kiln, G. Pierboni . . . . . . . . . . . . . . . . . . . . . .. . .  937,644 
Drying and - grating apparatus, Hough & Kinematographlc apparatus, W. Friese· 

. 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937,213 Greene . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  937,367 
Drinking fountain, automatic, I . '  Banmgart· Knife-wiping device, Wallin & Shryock . . . .  937, 664 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,042 Knob, door, J. H. Shaw . . . . . . . . . . . . . . . . . .  937 ,472 
Drinking fountain, sanitary, L. A. Frazee . 937,588 Knobs, forming carriage curtain, F.  Laible . 937, 157 Driving connection, reslllent, G. M. Eaton . 937,291 Knockdown box, J. Kelley . . . . . . . . . . . . . . . . .  937,443 
Driving connection, resUlent, J. E. Webster 937,347 Knotter, B. E. Byrd . . . . . . . . . . . . . . . . . . . . .  937,693 
Dye, azo, E. Ulrlchs .

.
. . . . . . . . . . . . . . . . . . . . .  937,741 'Labeling machine, F. O. Woodland· . . . . . . . . . 937,403 

Dye jigger, F. Sha.w . . . . . . . . . . • . . . . . . . . . .  937,652 Lacing . hook, F. L. Reeder . . . . . . . . . . . . . . . .  937 ,177 
Dynamo inductor, G . .  A. Colman . . • . . . . . . .  937,675 Ladder, fruit picker's portable, E. A. Smith 937,388 
Ebonite and vulcanite, manufacture ot, O. Lamp, . W. H. Thayer • . . . . . . . . . • . • . . . . . . .  937,115 ' 

C. Immlsch . . . . . . . . .. . . . . . . . . . . . . . . . . . .  937,745 Lamp, alcohol, S. Sternau et al .  . . . . .  ; . . . .  937 , 1 1 3  
Edge setting machine, W. Gordon . . . . . . . .  937,434 Lamp, arc, R. H. Pyle . . . . . . . . . . . . . . . . . . .  937 ,386 
Electric battery, ' M. Nicolas . . . . . . . . . . . . . . .  937,32 4 Lamp burner, A. H. Coombs . . . . . . . . . . . . . .  931,362 
Electric contact, overhead, T. W. Small . . . .  937,107 Lamp fiexible cable, E. J. Guay . . . . . . . . . . .  937,435 
Electric machine cooling means, dynamo, Lantern, M.  C. Wells . .  ; . . . . . . . . . . . . . . . . . •  937,125 

W. L. R. Emmet . . . . . . . . . . . . . . . . . . . .  937,429 Lantern, Bignal, Potts & HaUber . . . . . . . . . . .  937.646 
Electric machine, dynamo, J. E. Noeggerath 937,462 Lavatory fixture, D. A. Carpenter . . . . . . • . . .  93'i';1'Rl11 
Electric time .witch, A. Weinberg • . . . . . . . .  937,559 . Lawn edge trimmer, H. P. Dague . . . . . . . . .  937,579 
Electrode bdtery; Wedekind & Poerscke . . .  937,730 Lenses, cUp for connecting temples and nose 
Elevator. See Telescoping elevator. pieces' to, J. W. Woodard . . . . . . . . . . . . .  937,732 
Ele.vator door operating mechanism, F. K. Letter holder, J. W. G'lvens . • . . . . . . • . • . . . .  937,593 

Fassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,696 Level, G. J . .  Ben.en . . . . . .. . . . . . . . . . . . . . . . . 937,357 
Engines, fuel Injection nozzle for oil, H. Level, W. J. Neidl . • . . . • . . . . . . . . . . . . . . . . .  937 , 6311 

Soeldner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,390 Level, plumb, J. E. McMahal . . . . . . . . . . . . .  937 . 631 
l!Ingines, means for starting Internal com- Link, resUlent, G. M. Eaton . . . . . . . . . . . . . . 937,289 

bustlon, W. B. West . . . . . . . . . . . . ... . . . 937,127 Link, reverse, M. A. Fountain . . . . . . . . . .. . 937,677 
Envelop, W. A. Lueneburg . . . . . . • . . . . . . . .  937,315 Linotype magazine rack or support, H. W. 
Env�lop, L. C. Van Riper . . . . . . . . . . . . . . . .  937,490 J. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,378 
Evaporator, T. Suzuki . . . . . . . . . . . . . . . . . . . .  937,114 Liquids, sprinkler or device for spraying 
Excavating and trenching' machine, T. D. and distributing, A. Bryan . . . . . . . . . . .  937,507 

Gleeson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,066 Lock, J. C. Crosswell . . . . . . . . . . . . . . . . . . . . .  937,286 
Excavating machine, W. F. & C. O. Jacohs 937,373 Lock alarm attachment, door, E. E. Lund- . 
Extension bolt, F. H. C'rump . . . . . . . . . . . . .  937,5077 berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937 ,080 
Exten.lon table, S. W. Whonn . . . . . . . . . . . . .  937,350 Log grab, H. M. Rounds . . • . . . . . . . . • . . . . .  937 , 183 
Extension wrench for operating tube ex- Loom, B. F. McGuiness . . . . . . . . . . . . . . . . . . .  937 , 1 65 

panders, etc . ,  F. M. Hawkins . . . . . . . . .  937, 526 Loom, E. H. Ryon . . . . . . . . . . . . . . . . . . . . . . .  937,184 
Fabric folding and pUlng mechanism, But- Loom, terry, H. Bardsley . . . . . . . . . . . . . . . .  937,139 

ler & Flick • . . . . . .  f • • • • • • • • • • • • • • • • • • •  937,566 Loom warp stop motion, H. Wyman . . . . . . . 937 , 636 
Fabric, method and apparatus for handling Lubricant holder, H. A. MacClyment . . . . . .  937,682 

coated reinforCing, A .  Thoma . . . . . . . . . .  937,391 Lubricating apparatu., H. E . . Jordan . . . . . .  937,243 
Fare register, . J. ·F. Ohmer . . . . . . . . . . . . . . . .  937,220 Lumber loader, W. C.  Starr . . . . . . . • . . . . . . .  937,: 92 
Farm gate, J. W. Lyon . . . . . . . . . . . . . . . . . . .  937,681 Mail catcher, B. A. BaIi1nger . . . . . . . . . . . . .  937 . 1&8 
Faucet, E. M. & · M.  DellIer . . . . . . . . . . . . . . .  937,513 Mangle, E. R. Seifert . . . . . . . . . . . . . . . . . . . . .  937,102 
Faucet, W. F. Oden . . . . . . . . . . . . . . . . . . . . . .  937,541 Manifolding pad, Carney & Stine . . . . . . . . . .  937,420 
Faucet, water, W. B.  M. Bashlln . . . . . . . . . .  937,221 Mantle shirring machine, S. Cohn . . . . . . . . . .  937 ,51 1 
Feed mixing machine, T; C. Manning • • • . . •  937,623 Marking gage, G. M. yates . . . • • . . . . . . . . . .  937,352 
Fence clamp, B. F. Nummy . . . . . . • . . . . • . . .  937,260 Masticator, S. M. Kohonke . . • . . . . . . . . . . . .  937,613 
Fence I'0st, cement, J.  F.  McElroy . • • . . . . . •  937,711 Match box, A. J. B�chtel . . . . . . . . . . . . . . . . .  937,408 
Fence, wire, R. B. Hunt . . . . . . • . . . • . • . . . .  937,072 , Match box and Cigar cutter, combined, E. 
Fence wire hO

.
lder, J. H. Lawton . . . . . . . . . .  937

.
, 158 1 Oldenbusch . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  937,688 

FjlrtlUzer distributer, C. C. Atkinson . . . . . .  937,563 Measuring instrument, H. R. Harri • . . . . . . .  937,302 
FIfth wheel, W. True . . . . . . . . . . . . . . . . . . . .  937 ,196 Measuring' in.trument having an elect"o-
File or holder for sales sUpa, E. H. Huber. 937,071 magnetic brake, O. Schulze . . . . . . . . . . .  ml7,099 
File or the like. bill, F. J. Krlstofek . . . . . .  937,247 Meat hanger, E. L. Hite . . . . . . . . . . . . . . . .  937,679 
Fire e.cape, P. Rleseck . . . . . . . . . . . . . . . . . . •  937,552 Meat mangle or tenderer, C.  McBratney . . .  937,322 
Fire escape, R. . W. Schwelmler . . . ... . . . . . . . 937,722 Mechanical movement, J. E. Noepel . . . . . . .  937,169 
Fire e.cape, drop stair, A. C. Mowrey . . . . .  937,710 Metal, hardening and tonghening, H. W. 
Fire , extlngui.hlng apparatus,. .Read & Partin . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  937,263 

Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,549 Metals dis.olved In mercury, oxidIzing, 
Fish , etc .. , apparatus for treating, A. C. Whiting & Burgess . . . . . . . . . . . . . . . . . . .  937,128 

Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937,172 Metals from their ores, obtaining, ElUott & 
Flange finder, broken, J. Jenkins . . . . . . . .  : 937,307 Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,293 
Flow regulating device, N. S.  Twiford . • . • .  987,728 Metals, removing tarnish from, M. H.  Keyt 937,154 
Fluid pressure brake, Turner & Ouster . . . . 937,392 Metallic compounds, . reduCing, F. J. Tone . .  937,120 
Fluid pressure brake, electric, Turner & Metallic surfaces, · finishing, A. Ridd . . . . . . . .  937, 180 

Blackall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,393 Meter. See Pump meter. 
Fluid pressure motor, J. E. Osmer . . . . . . . . .  937,384 Micrometer gage, indicating, 1. Wahlberg : 937;662 
Fluid pressure regulator; E. Schulte . . . . . . .  937,721 Milk reglsbo!rilll' machine, C. F; .Snyder . . . . 937,3811 
Focusing' device, R. Kroedel . . . . . . . .  937,077, 937 , 1 56 MUllug maelliae, 1. �r . . . . . . . . . . . . • . . .  937,0117 
Foldable table or stool, L. Smiejkowski . .  ·. 937,479 Mine, sub� .. , A. P. Broomell : . . . . . . .. . .  937 .673 
Folding chair, W. O. Canout • • • . • • . . . . . . . . .  937,567 Miter box, '1'. )f.' Blri<ett . . . . . . . . . . . . . . . . . .  937,044 
Forge, J. Phlllp.ki . . . . . . . . . . . • • . . . . . . . . . .  937,265 Mixing maChlDe, C. W. Clark . . . . . . .  · . . . . . .  931 ,3119 
Foundation construction, E. Colgnet . . . . . . . •  937,694 Mold IllIlklng machine, H. R. Atwater . . . .  937,0116 
Furnace auxUiary heating device, E. T. Molding, T. iI. PaImer . . . . . . . . . . . . . . . . . . . .  937 ,714 

.Mar.h . . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . . . .  937,624 Motor control apparatus, W. O. Lum . . .  '-:'; . .  937,4111 
Furnace grate, W. J. Thomas . . . . . . . . . . . .  937,487 Mower, lawn, H. Deck . • . . . . . . . . . . . . . . . . .  937 ,143 
Fu.e mounting for electric cut outs, . W. J. MuiIler, J. M. Walton . . . . . . . . . . . . . . . . . . . . 937,665 

Patnode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,326 Mu.lcal Instrument, pneumatic, Ill. de Kleist 937,445 
Garbage burner and water heater, com- Musical Instrument, stringed, N. Turturro . .  937, 121 

blned, d. J. Dube . . . . . . . . . . . . . . . . . . . •  937, 145 Nautical instrument, R . .  J. Hodge . . . . . . . . •  937,441 
Garden tool, H. M. Morrill  . . . . . . . . . . . . . . .  937,219 Necktie retainer, R. V. Townsend . . . . . . . . .  937,339 
Garment har'ger, G. A. Wlllard, Jr . . . . . . . .  937,400 Nut and bolt lock, L. P. Hansford . . . . . . • .  937, 149 
Garment hanger support, F. · Wolf . . . . . . . . .  937,497 Nut, lock, S. Zuchtmann . . . . . . . . . . . . . . . . . .  937,269 
Gas generator, L. Van · VIlet . . . . . . . . . . . . .  937,341 Nut lock, W. H. Faulkner . . . . . . . . . . . . . . .  937,295 
G8S ge.1erators, carbld feed device for acet· Oil burner, J. F. Milton . . . . . . . • . . . . . . . . • . .  937,218 

ylene, J. W.  Weaver . . . . . . . . . . . . . . . . . .  937, 124 Ordnance, telescopic sight for, A. Konig . . .  937,245 
Gas pressure, apparatus for increasing, F. Ore separator and concentrator, H. L. Orr . 937,325 A.' Ray . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  937,464 Packages, information lind identification 
Gas producer, F.  Muller . . . . . . . . . . . . . . . . . .  937,687 means for returnable, P. N. Faller . . . . .  937,059 
Gas producer revolving grate, H. Rehmann 937,466 Packing for surface condenser tubes, W. 
Gas tanks and distributing connections . Quint . . . .  : . . . . . . . . . . . . . . . . . . . .  ' "  . . . .  937,547 

therefor, F. W. Beard.ley . . . . . . . . . . . . .  937,406 Pall, milk, A. Lawrence . . . . . . . . . . . . . . . . . .  937,615 
Gate, D. A. ' Ingersoll . . . . . . . . . . . . . . . . . . . . .  937,609 Pan attachment, cooking, F. L. Benedict . . .  937,574 
Gear, B. F. Sparr . . . . . . . . . . . . . . . . . .  ; . . . . .  937 , 1 1 1  Paper bottle and other container, H. S. 
Gear, marine · reversing, J. Petrelll _ . . . . . . .  937,090 Brewington . . . . . . . . . . . . . . . . . . . . . . . . . . .  937, 141 
Glass molding m�chine, . W. J. Ml11er . . . . . .  937,626 Paper cutting machine, T. C. Dexter . . . . . . 937,51 4 
Governor, explosive engine, H. E. Woolery . .  937,743 Paper hangers' tool, T. J. Olds . . . . . . . . . . . . 937,383 
Grain door, G. R. Dunn . . . . . . . . . . . . . . . . . . . .  937,056 Pasteurizer, L. S. Pfouts . . . . . . . . . . . . . .

.
. . . .  937,327 ' 

Graphophone speed ' changing mechani.m, F. Pea .heIler, A. Alkele, Jr . . . . . . . . . . . . . . . .  937,270 
F. 'Murdock . . . . . . . . . .  ; . .. . . . . . . . . . . . .  937,4119 Pen' {lnd pencil holder, A. M. Moylen . . . . .  - . 937,087 

Grapple, hand, W. Autenrieth . . . . . . . . . . . .  937,564 Pen,· fountain, A. B. Spangler . • . . . . . . . . . .  937,110 
Grate attachment, White & Sanders . • . . . . . .  937,349 Pencil and making same, F. H. Lippincott 937,2112 
Grate, eelt dumping, W. 0. Mlzell . • . • .  , • •  937,685 Pencil sharpener, A. J. Rasanen • • •  ; • • • • • •  1l8'1,176 



Scientific American 
CI if- d Ad - t I Photograph, etc. , attacbment, G. F. Perre-

ass Ie vertisemen s I Phot��t
raphi� ' �j,p'a''';''t;;s', ' 'K�iiy ' '& '  'T�';';;d�li ���:�� 

Advertl8lIljl ln tbls column Is 75 cent . ..  line • .  NO.· le.s Photograph!c 1Il� roll, T. M. K. Overland . 937;262 
than four nor more tban ten line. accepted. Count Photographic plate or film holder, F. Whit-
seven words to the line. A.ll orders must be &ccom- . Phot:.'iraPhi� ' �h;;it��; . ii." K'r;';'d�i: : : : : : : : : :  =g�� 
panled by a remittance. Furtber Information sent on Plano action, G. A. Wheeler . . . . . . . . . . . •  937,560 
request. Picture ma"hlne, moving, B. A. Proctor . . 937,174 

READ THIS COLUMN CAREFULLY.-You will find Pinion .cutting machine, automatic, A. H. 
inquiries for certain classes of articleS numbered In Neureuther . .  , . . . . . . .  , . . . . . . . . . . . . . . . .  937,259 
consecutive order. If you manUfaCture. the.e goods Pipe cap, ground .. P. F., Williams . . . . . . . .  937,130 
write us at once and we will send you .tbe nawe and �H:: ����1f!�n, K;i!y

D.& G
l�����: : : : : : : : : : : :  ���:� 

,,·1dre •• of the party d�.lrlnl< tbe Infurmatlon. .Tbere Pipe section mold, drain, S. L. Simons . . . .  937,105 
,s . no charge for _ tbig service. In every case it is Pipes, devl"" for removing obstacles from 
necessary to gIVe the nnmber oC the Inqnlry. drain, · J. A. Mulherin . . . . . . . . . . . . . . . .  937,458 
Where mannfactnrers dO not respond . promptly the Planers, side head tool holder for metal, 
Inquiry may be repeatea. Meler & Langen . . . . . . . . . . . . . . . . . . . . . .  937,707 MUNN & CO • •  Inc. Planter, T. W. Burk . . . . . . . . . . . . . . . . . . . . . 937,224 

������������������!!!!"!!!!"�� 
Plan:'��:d .�a:.���' . .  

c
.���� . ���: . .  R���.�

r . .  � 937,176 

" St " Foo' ... 
ar Power 

8cJe" OultiDc AUEle Lathes 
FOR PIN!!, ACCUltATB WORlC 

Send for Catalogue B. 
SENECA PALLS MFO; CO. 

695 W.fer SIreet. 
Seaeca Falls. N. Y .. U. S. A. 

E ngi ne a n d  Foot Lathes 
MAC H I N E  S H O P  OUTFITS, TOOLS A N D  
S U PPLI ES. BEST M A T E R I A LS. B E ST 
W O R K M A N SH I P. CATALOG U E  FREE 

SEBASTIAN LATHE CO .. 120 Culvert St., Cincinnati. O. 

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

Planter, cheCk row c o rn ,  T. F. Donham . . . .  937,287 F d p d T L h P Planter, · potato, N. J. Charlson . . . . . . . . . . . .  937,421 oat an ower :r� Shall:-:.e�d'l:rIlY'llre"s':,�-
Plate or pan litter, S. A. Holman . . . . . . . .  937,305 SH EPARD LATHE CO 1aii W. 2d'St Cincinnati 0 

CAPITAL WANTED.-I desire to take out letters 
r:��f�l�gf�'t�N��

o
�J';!�

s
l��i!'ori"t�������:o"e'! 

wbicb .. ill rloe; perpendicular from the 1Il'0UD<l. Will 
f�

v
:a�::�h\:?!!l�l�r�tte�le':'$I;�I':.:,

l
b����E�r.� 

Inqlliry No. 886�.-WRnted to bny nlckelold tor 
buttons. 

W ANTED.-<Japital and business ability for combin&o 
���;:�th�lIr

o
�r' b"a�r-'t�e���U:��i��8 

s
��;� �: $1,000. New Inventions, lnventor, Box TIS, New York. 

PAT E NTS FOR SAL. E. 

FOR SALE -Patent No. 936.R66. The· most useful all" 
tomoblle appliance known. No anto stalled tbat bas 
tbls appliance. Addre •• H. S. Delawere, Room 1 ,  South 
Herkeley Bank Bnlldlng, Berkeley. Cal. 

Platform, self adjusting, J. F. Logan . . . . . •  937,375 .. " , • 
Pocket. protector, P. A. Bendixen . . . . . . . . . .  937,280 
Polishing · compound, W. J. Ochs . . . . . . . . . .  937,170 I YOlll' PATENTS 

Potsto digger, A. W. Cookson . . . . . . . . . . . . . . 937,423 , 
Potato digger, J. M. Herring . . . . . . . . . . . . . . . . . 937,303 1 ncorporate and BUSINESS 
Pouitry fount ; W. E. Smith . . . . . . . . . . . . . .  937,108 ill ARIZONA 
Powder drier, Gebhardt & Hutchings . . . . . .  937,591 Laws the most liberal. Exponse lbe leasL Hold meetinrs. transact Power press, metal working, F. K. Caswell 937,226 bUBiness anywhere. Blanks. By-Lawa and fotDla for maJdnr stock Precious metals, recoverIng, .T. H. Reid . • . •  937,387 full-paid for cash, prop'eny or services. free. President Stoddard. Preservative, . structural, G. D. Coleman . .  937,227 FORM)':R SECRETARY OF ARIZONA, resident l12'ent for Presser foot, G. O. Crompton . . . . . . . . . . . .  937,204 

th d ani Ref A bank In A . Pressure regulating apparatus, T. G. Mouat, many o�n comp es. erences 01 nzona 
937, 686 STODDARD INCORPORATING COMPANY, Box 8000 Priming cup and spark plug combination, A. PHOENIX, ARIZONA Peltier . . . . . . . . . . . . . . . . . .. . . , . . . . . . . . . .  937,690 

Printing attachment for paper tOll holders, 
W. T. Geary . . . . . . . . . . . . . . . . . . . . . . .. . . .  937,064 

Printing press, A. J. Hodge . . . ... . . . . . . . . .  937,527 
Printing press guide, E. O. Anderson . . . . . .  937,271 
Printing presses, type writing attachment 

for nse' on platen , Fraser & Lilley . . . 937,431 
C H I E f  DRAF TSMA N 
wWlDdrtIcSl'enoaaIlTallmltedDumboramblUouamenln 

Propeller, boat, H. Zenke . . . . . . . . . . . . . . . .  937,735 
so}���R�:;'n��.,;;:;,�ro�b:.:re%��f��':t.:'n<l,i Purr iron, J. W; Cook . . . . . . . . . . . . . . . . . . . .  937,229 

lis PnJIey, split, H. D. Walker . . . . . . . . . . . . . .  937,742 
. Practical Drafting, Detalling, Designlng 
I know exactl,. Ut e  quality an� quantit, of practical tr.in .. 
Inc. knowl&d,e and up-$o-date uperience ,ou require 10 
hold a poeiti,?D and advance to bla-hed .alar,. and I �ve 

en . Pulverizer, J. W. Block . . . . . . . . . . . . . . . . . . . .  937,411 
·
FOR SA LE.-Patent No. 863,176. Door knob, to adjnst 

to doors of various tbic!meeses. No small screws . to 
loooen and drop onto Can be made ch�ap. Address 
J. T. Hendeson. Box 2t, Niagara Falls, Canada. 

Pulverizing mills, bearing for; M. Benja-
min ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937,203 

Pump, R. I'. Kreiter . . .. . . .. . . . . . . . . . . . . . .  937,246 
Pl1mp, automatic oiling, Tornwall & Dar-

row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937,488 
IlJ"qniry No �91!i1 For manufacturers of "W dt' PnDip governor, l!.. Conrader . . . . . . . . . . . . . .  937,228 

Elel!tro-Catalytlo Sparkltlll: Plug." . T s Pump, measuring, H; J. Wichman . . . . . . . .  937,198 

FOR SALE.-Patent No. 9il6.Ul. Improvements on alr_blps and aeroplanes. For further Information 
write to A. E. G. Lubke, 852 Clayton Street, San Fran
cbco, Cal. 

Pump meter, C. L. Duenkel . . . .  ' . . . . . . . . .  937,516 
Punching and spacing machine, M. M. Beas-

ley . . . .. . . . . . . . . . . . . . . . . ; . . . .. . . . . . . . . . . .  937,279 
Puzzle, R. W. McMichaeL . . . . . . . . . . . . . . .  937,166 
Quilting - frame, J. Culler . . . . . . . . . . . . . . . . . . .  937,1578 

Inqniry N o. �922.-Wanted the address of Wortb- Radiator, J. A. Miller . . . . . . . . . . . . . . . . . . . .  937,380 
Inl<lon Boller Co. 

Radiator, press, F. E. Voorheis . . . . . . . . . . . . 937,397 

FOR S ALE.-Patent No. 924.296. Electrolier swltoh controlling eacb lamp separately. step.by-step advancteg movement, operated · by a obain or f!limUar meaDS .. 
Address Cbas. Tomschik, 619 W. 61st St., New York. 

Rail, P. Peterson . . .  ; . . . .  ; ;  . . . . . .  ; . . . .  . . .  937,643 
Rail hrace,  . S. M. Whitmore . . . . . . . . . . . . . .  937,494 
Rail fastener, J. A. McMillen . . . . . . . . . . . .  937,167 
Rall jOint, W. P. & S. G.  Thomson . . . . . . . .  937,117 
Rail joint ,  H. Martin . . . . . . . . . . . . . . . . . . . .  937,162 
Rail joint, W, H. Shugart . . . . . . . . . . . . . . . .  937,333 

Inqlliry N o "'966 Wanted the add f tb Rail joint, J. P. Heuer . . . . . . . . . . . . . . . . . . .  937,600 
cOhendet Moto; Co. 

.- ress 0 e Rail jOint, C. ·Parsons . . . . . . . . . . . . . . . . . . . . .  937,740 

OUTRIGHT SALE OR ON ROYALTY. - U. S. Patent 
No. 925,6Il7. Canadian Patent No. 118.362. An apPlU'atus 
���a�

r
�� t�ui:i'�.��

id Io'r
e'�h��r 

i�=ito1; 
write Elmer Engebretson, Devlls·Lake, Nortb Dakota. 

F O R  S A L E .  

FOR SALE.-Ewrtne latbe. swings 9}( In. takes 25 In. 
' between centers. \Jowplete with full set ch!ll!l!� gears 
to cut all size t breads, S to 40 In. Price oilly f4lIJiO. Ad
dress 1.. F. Gramines & Sons, AUentown. Pa. 

Rail joint and brare, A. J. Mahr . . . . . . . . .  · 937,621 
Rail joint ,  Insuiated, G. L. Hall . . . . . .  : . . .  937,369 
Rail joint, Insuiated, Wolhaupter & Bralne 937,499 
Rail joint splice bar, W. P. & S. G.  Thom-

son . . . . . . . . . . . . . . . . . . . 937,116, 937,118, 937,727 
Rail tie and fastening, composite, B. Wol-

hanpter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,133 
Ral! tie, composite, B. Wolbaupter • . . . . . . .  937,132 
Railway accidents, device for the preven-

tlon of, R. Hauser . . . . . . . . . . . . . . . . . . . . .  937,438 
Railway automatic safety appliance, R. D. 

Farrell . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . .  937,294 
Rallway collisions, · apparatus tor prevent-

Ing, T. C. Mason . . . . . . . . . . . . . . . . . . . . .  937,377 
Railway, pleasure, J. A. Miller . . . . . . . . . . ' .  936,456 

t1!en�,!!rfvrn't.:"9�rOds'Ia��'.!!3 ��n����: Railway · tie, J. M. Davidson . . . . . . . . . . . . . .  937,054 
meters. �:N::; We, �. EBU�:�:��: : : : : : : : : : : : : : : :  ���:� 

Railway tie,  J. W. Snedden . . . . . . . . . . . . . . . .  937,654 

;:'����:U::��c�'m='1X:ilv� EqID_'. Bqalpma_ Oom_ (Ino.) Obl_. m. 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT. 181 11. 
A. �'rederlck Colllos describes fully and Clearly with 
tbe help of 1I0od drawlIllls how an Independent multiple 
Interrupter may be constructed tor a lal'Re Indnctlon 
coli. 

ThIs artlcle shonld be . read In connection with 
Mr. Collins' article In t;CIlC>lTU'IC AMERICAN SUPPLE
Al ENT, 1803. " a"w to Conet .... ct a 1 00.Mile 
Wlrele�8 Telegraph Out8t." 

Each SUJlplement coots 10 cents ; 20 cents 10r tbe 
two. Order from your newsdealer or from 
MUNN & CO •• Inc., 361 8roadway, New York 

T H IS .  ____ _ 

GRINDER 
Has no pumps, no valves. No 

piping required to snpply it with 
water· Alway. ready for use. Slm· 

. r���,Jr�n���%\;:'��I:� 
w. F . ... mo. RARNES <ro .. 

Eatabu.hed 1872. 
1999 Ral>7 St., Roeldord, IlL 
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Concrete 
Reinforced Concrete 

-AND-

Concrete Building Blocks 
Sclentillo Amerioan Supplement 1648 contains an 

article on COllcrete, l..Iy Hl'ysson Cuuuiugbaw. 
'l'�e �l'ticle clearly describes the propel' com· 
position and mixture of concrete and "i ves 
results ot elaborate tests. 

Soientiflo American Supplement 1538 gives the 
proportion of gravel and sand to be used In 

concl"t'!te. 

Scientillo Amerioan Supplement. 1567, 1568, 
1669, 1570, and 1571 contain an elaborate dis· 
cusslon by Lieut. Henry J. Jones of the 
v ariou8 systems of reinforcing concrete. COll
crete construction, and their applicutiollB. 
These articles constitute a splendid text book 
on the subject ot reinforced concrete. Noth
Ing better has been published. 

Scientillo Amarican Supplement 997 contains an 
article by Spencer Newherry in which prac
tical notes on the proper preparation of con
crete are given. 

Scienti1lo Amarican Supplements I568 and 1569 
present a helpful account of the making of 
concrete blocks by Svencer Newberry. 

Soientillo American Supplement 1684 gives a 
.critical review . of the engtneerlng value of 
reinforced concrete. 

Soientillo Amerioan Supplements 1547 and 1548 
give a resume in which the 'various systems 
of reinforced concrete CODstruction are _ dis
cussed and Illustrated. 

Soientillo Amenoan Supplement 1564 contains all 
article . by Lewis A. Hicks, In which the 
merits and defects at reintorced concrete are 
analyzed. 

Scienti1lo American Supplement 
the principles of Ielnforced 
some practical illustrations by 
W:ebb• 

1551 contains 
concrete �vith 
Walter Loring 

Scientiflo Amerioan Supplement 1578 contains 
nn 8I'tlcle by Louis H. Gibson on the prin
ciples of · success In concrete block manufac
ture, Illustrated. 

oclentiflo Amerioan Supplement 1574 dlscus ... s 
steel tor reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr., on cement mortar and concf'ele, their 
preparation and use tor farm purp08eS. The 
paper exhaustively ih ....... sses the making of 
mortar and concrete, depositing of cnncrpte. 
facing concrete. ,  wood torms, concrete 8ide� 
walks. details at constrnctlon Of reinforced 
concrete posts. 

' 
Each num lJer of the Supplement coot. 10 

eeftD. 
A ""t of papers containing all the articles 

aboTe mentioned will be mlliled for $1.80. 
Order from your newsdealer or · from 

MUNN m. CO.. Inc. 
36 1 Broadway, New Yorh �ity 

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

COMPLETE L ISTS of mannfacturers in all line. snp
plied at short notice at moderat'e rates. Small and 
���s 

li:i':.�
m

,::!
ed

o�r,.ti;�
er

iJ�t ����.Pr1�dr�:S 
Mnnn & Co .• Inc.. Llot Department, Box 773. New York. 

Railway tie, metalliC, A. Frey . . . . . . . . . . . .  937,063 
Railways, etc. , . sound destroying device tor, 

J. B • .  Strauss . . . . . . . . . . . . . . . . . . . . . . . . . .  937,338 
Range, H. J. Mathias . . . . . . . . . . . . . . . . . . . . 937,455 
Reamer, expansion , · L. C. Woerner . . . . . . . .  937,404 
Recordln·g Instrument, R. P. Brown . . . .. . . 937,047 
Recording lock, H. S. Hallwood . . . . . . . . . .  937,370 

The Logical Way 
Sh�'!:��ru:Of�!'l:e;:�{ �J'.[.

m
:,�

I
�g., 

��� 
are as durable. 

A LIST OF 1,500 mlDmg and COnsulting eIljl\neers on 
cards. A very valuable list tor mrculsrlzlcg, ctc. PrIce $15.00. Addres. Mnnn & Co., lnc., List !Jepart
ment; Box '173, New York. 

IIIQlllry No. S996.-Wanted addresses of manu
facturers of machinery for working orange wood mani-
oure sticks. . 

Inquiry No. 9001.-For the address of progressive 
manufacturers of frllit jars. 

I nqlliry No. 9010.-Wanted to ·bny a " Rector Help..a-Pbone." 
IU'Cllry No. 9012.-Wanted to bny papler macha 

boxes In the shape of water melons. colored to resem
ble melons, etc. 

Inqlliry No. 9014.-l<'or manufacturers of ma
chinery, supplies, etc., to equip a small plant for the 
man�cture of Irldlnm-tlpped 1I0ld nib makinIt :lor 
fountalD pens. 

Inquiry No. 9016.-Wanted. machinery :lecell8Bl')' for an Installativn of a plant for reflcltlll: salt by a 
modiflilBtlon of the Bessemer process.. 

Inqlliry No. 9018.- Wanted the address of parties 
manofacturlng 1I0ld-plated pens tor use In cheap foun
taln pens. 

Inqlliry N o. 9022.-Wanted, to buy a ligbt, small 
motor, �"t exceeding three pounds In weight, Inclnding 
ever, thmg In lIollllt' order. 

Inqlliry No. 90:Z3.-Wanted, to bny silk maohlnes 
from re·reellIljl. twistlDll, doubling, to the Onal prooo811 
of making It Into clothes. 

Refrigerator, W. T. Nicholls . . . . . . . . . . . . . .  937,635 
Relay, mercury contsct, Schuidt & Nichol-

son . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 937,098 
Resilient connection, J. E. Webster . . . . . . . .  937,346 
Reversing mechanism, J. Petrelli . . . . .  , . .  937,091 
Rock drill, Burgess & Hepworth . . . .' . . . . . .  937,048 
Rock drilling machine, J. E. H. Grose . . . . . .  937,237 
Rocking horse, traveling, S. Spain . · . . . . . . .  937,109 
Rolling apparatus, car wheel, C. Mercader . 937,359 
Roof, glass, F. Wessels, Jr . . . . . . . . . . . . . . . 937,667 
Rosette, F. C. de Reamer . . . . . . . . . . . . . . . .  937,427 
Rotary cutter, A. Victor . . . . . . . . . . . . . . . .  937,558 
Rotary gas or oil engine, reversible, A. 

Finch : . .  . .  . . . . .  . . . . . . . .  . .  . . . . . . . . . . . .  937,298 
Rotary reversible . engine, W. Risley . . . . . .  937,718 
Rough rounding and channeling machine , 

E. Bayard . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,51» 
Roundabout driving mechanism , A. W. 

JoneS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937,531 
Ruler and blotter, combined, J. W. Gull-

lott . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . .  937,598 
Ruler, parallel, G. W. young . . . . . . . . . . . . .  937,501 
Sad iron, · hydrocarbon, .  F; A. Hoya . . . . . . 937,070 
Safe , walled, E. C. Kelonge . . . . . . . . . . . . . . . 937,215 
Sand molding match · plate, J. Lewis, et al . 937,704 
Sand screen, Little & Jones . . . . . . . . . . . . . .  937,312 
Sash balance, E. Vanderstegen . . . . . . . . . . .  937,395 
Sash balance, F. La Grotta . . . . . . . . . . . . . . . .  937,703 
Sash cord fastener, B. Sheinberg . . . . . . . . . .  937,1553 
Sash fastener, G. D. Wheelock . . . . . . . . . .  937,348 
Sash lock, H. G. Voight . . . . . . . . . . . . . . . .  937,197 
Saw, metal cut orr, P. W. Pos\. . . . . . . . . . . . . 937,544 
Saw set, . Shaw & Spellman . . . . . . . . . . . . . . 937,651 
Scales, Illnmlnatlng apparatus tor, Bane & 

Crane . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  937,1573 
Scraper, road, C. D. Kinsman . . . . . . . . . . . . . .  937,216 
Screen, F. J. Rembusch . . . . . . . . . . . . . . . . . . . .  937,15150 
Screen window or door, Flanagan & Mul-

Inqlliry No. 9023.-Wanted, address of rubber IInix . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . •  937,1585 
manotacturers In Germany. Screw cap, F. H. Gross . . . • . . . . . . . . . . . . . . . .  937,238 

Inquiry No. 9026.-Wanted, address ot parties who make " lnvar " or other metals having a Jow 00-emcient ot expansion. 
Inqniry No. 902,..-Wanted, the address of manti. 

facturers ot small wooden anlcles. 

Scrubbing machine, H. F. Ackerman . . . . . .  937,353 
Seal, snap, E. J. Brooks . • . . . . . . . . . . . . • . . .  937,575 
SealIng receptscles, fusible tablet for, W. 

M. Brownlee . . . . . . . . . . . . . . . . . . . . . . . . . .  937,565 
Seam for sewed articles, W. Arbetter, 

937,274, 937,275 
Seam or hem, W. Arbetter . . . . . . . . . . . . . .  938,272 

'Il1�qnnle7baNt IOs;ru9n02by8a' -cowll anSp�ng mtootbour.
y a washing Sewing machine attachment, O. Starrord . .  937,112 

achl . ,  Sewing machine, bllndstltch, W .  Arbetter . .  937,273 
InQlllry No. 9029. -Wanted, catalogues and all 

Information on machinery for braiding straw In manu
facturing straw bats. 

Sewing machine lubricating devl"", P. J. 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,045 

Sewing macblne needle, W. F. Lewis . . . . . . 937,310 
Sewing machine thread controlling means, J. 

Inqniry No. 9030.-Wanted. the address of firms Maitland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,705 
mannfacturlng a wood llber bottle and _ made from Sewing machine thread waxing devl"", F. 
eame material. W. Merrick . • . . . . . . . . . . . . . . . . . . . . . . . .  937,708 

Shade and curtain hanger, D. S. Masden. 937,376 
Sharpening means, band knife, W. B. Keigh-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,532 
Shirt, W. M. Wolfe . . . . . . . . . . . . . . . . . . . . .  937,498 
Shock making machine, G. MarshalL . . . . .  937,454 

e"y�t::�nfd0;.,�:J!�i-;;:�o
p�fc:"�;�:;""l. mach1n. Shoe, turned, H. C. Rowe . . . . . . . . . . . . . . . .  937,471 

Sickle bar driving mechanism, M. F. Wat-
Inqniry No.9033.-Wanted.mannfacturers to make klns . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  937,123 

a metallic case somewhat similar to the. " Thermos "  Sign construction, J. A. Wiedemann . . . . . . . .  937,670 
bottle. Signaling devlce, W. P. Smith . . . . . . . . . . . .  937,482 

Silicon carbld, prodUCing, F. J. Tone . . . . . .  937,119 
Inqlliry No. 9036.-Wanted, the address of the Sizing (!9mposltlon, M. R088I . . . . . . . . . . . . : . 937 ,095 

manufacturers Of " Cycle Ball Bearing Su.penders." Ska te wheel , J. Nuttall . . . . . . . . . . . . . . . . . . .  937,261 
Skirt gage, dressmaker's, M. Stein . . . . . . . .  937,335 
Small arm, W. Venier . . . . . . . . . . . . • . . . . . . . .  937,396 
Snow plow, Drowley & McLean . . . . . . . . . . . .  937,428 
Snow road making machine, Alexander & 

Moncll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937,1561 
Soldering Iron, selt · heating, Landells & 

Huckson . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . .  937,449 
Soldering machine, can, E. F. Hartlove . . . .  937,624I 
Sonnd reproducing machine record, R. M. 

Hunte.- . . . . .. . . . . . . . . . . . . . . . . . . . . . . ; . •  937,680 

RUBBER STAMP MAKING. - T H I S  
article describeS a simple method of making rubber 
�=� ��CI�

n
:x.ru�b� :J'=-:��!r w� ���:J'�Z 

perlence In rubber stamp making. One illustration. 

����
n
�� �.��'!�lJl:e��� cents. .·or 

i 

to do �om" 
bined 
writing 
and adding 
1S on a 
combined 
writing · 
and adding 
machine 

The) 
New 
Model ll  

of the : 

Remington 'Typewriter 
with Wahl Adding and Subtracting Attachment 
is the only general writing m�chine which adds. 

It is the only adding and subtracting machine 

which . writes. It is. the only machine which 
affords the maxiinum of labor saving in com

,bined writing. and adding work., 

,Re_mintton. Typewriter Company' 
(I_-.d) 

'N�:Y orlt and EvcrywLere . 

PI_e mention tl:e SCIENTIFIC AMERICAN when writinll to adpertiurw 
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By Rail to Boyville 
'OVERY boy in the country can easily OWN . J.:. an Electric railroad. For C\rristmu time 

our models of Electric LocomotiY�:r rajnol T rolIey Can, Dynamos, Lampo, ' Electrica NOE?e1ti etc., . make splendid preoen"� 
J;:qui with drY batterieo. No &cido or Iiq ' .  Safe and hannI.... Catal� fully 
illiutraied-quoting low prices - oenl tREE. 

T H E  CA R L I S LE &. F I N C H  C O. 
233 E. ClIfton Ave.. Ohio 

W AN TE)).-One third-cl .... ship draftsman at �.OO 
per diem. A competitive examination will be held De
cember ro, 1909 to 011 the above position. For further 
Information ;;adre.s .. U. 8. Superintending Naval Con

. strnctor, New York Sl;'lp Bn1ldlng co . •  Camden, N. J. " 

---- I NV E N TO R S ----
We manufacture all kinds of Macblne Noyelties. Conault US 

as to developin2, perfectinJr and marketinz'yoor patents. 
MACHINE ACCESSORIES AND NOVELTIES MFG. CO. PROVIDENCE, R. I. 

CONSU LT I N G  ENGI N EER. 
ERNEST L. RANSOME 

Reinforced Concrete 
11 Broadway. New York 

SOUTHERN STAMPING. & MFG. CO. 
Manufacturers o f  special and patented articles. 

B. s., N ... hvllle, TeDJlo 

• 
Corll88 En Ine8, Brewers 

and But tlers' MaChinery. '\'HE VI LTEU 
M �·G. CO .• 899 Clinton St .. Milwaukee, Wla 

MODELS '" E X P E R I M EN-TA L W O R K .  
InTentions developed. !!pccial Yachlnery. 

E. V. BAl l lARD CO . . 24 Franklo.r.t Street. New York. 

RUBBER �ert Manufacturers 
Fine Jobbing Work . 

PARKER, STEARNS " CO .. Z88-Z90 Shefllel!! Av., B'klyn, N. Y. 

MODELS .. EXPERINIENTAL. WORK A.nything from a Wateh to as AI,tomobtle 
Chis. Eo Dressler '" Co., Metropolitan Bldg., 1 Madison Awe., lIew York 

DIE M O D E LS SPEC I A L  
W O R K T O O L S  M A C H IN E R Y  
N A TION A l  STAMPING AND EI.ECTRIC WORKS 

"1 6·2 2 6  S Jefferson Sired 'hocago, I I I .  

Models, Novelties and Patented Articles Manufactured by contract. Punching Dies and Drawing Work 
XEW YORK FLATIRON CO. ' Belle Mead, N. J. 

M 0 0 R E SDec ia l  M a c h i ne.  \ .  Oie"'.  Tonh-.  Model,;: ,  
Metal Spec u:! l ( 1t: <.;  I n H!l l l Cl n <.;  perfected .  

& C O .  ,I l I d l l l l ' ;\ I, I � l l l l l h l l " I I I ' I "  I f l l r  .! < ' ,  I ... \ 

Exoer imenta l & Mode l  Work 
Oir • .t tld11lu fru. Wm. Gardam " 80n.221 Fulton St.NY 

� T H ' S C H W E R D T L E  S TA M P  C O  �. S T E E L  S T A M P S , L U T E "' "  I> F I G U R E. S  
� , _B R I D G E. " O R:L CO N N  _ 

1 MACH I N E  SHOP 
Good Work-FilIP PrIce. 

E. D'AMOUR 80 Cortlandt Street New York 

D�n�fo!k��!O��PR�!!!�,�: 
25e, Parlor Tricks Catalogue. free. ... 

MARTINKA � CO . . Mfr ... � Sixth Ave., New Yorl< 

MASO N ' S  NEW PAT. WH I P  HO I STS 
save expense and lIablHl y incident to Elevators. 

Adopt<)d by prlnclpal storehonses In New'York & Roston 
Manfd. by VOLNEY W. MA SON & CO • •  Inc. 

Providence. Ie_ I • •  (;. s. A. 

I S  YOU R RAZ O R  D U L L ?  !. az 0 r i ne w��.fu3 :'dPh:D�1 !U" ,,::,,:":!':U!�anto·:·: �i:� 
mall� 1����f*IE ��.C:8�� -���U�t:�N=SY�:' 

SPARK COILS 
Their ' Construction Simply Explained 

Scientific Amel'l('an Sn pplement 1 60 describes the muking of' li l*inch spark 
coil and condenser. 

Scie ntific .-\ merican So pp�ment 1 5  � 4 �1I8. rou how to make a coil for gas. 
tlngme IgmtIOn. 

Scientific A_erlcan , Supplement 1 522 explainR ful o y  the construction of a 
j , rmp.-spark coil and condenser for gas-engine 19mtion. 

Scientifi c  American Supplement 1 1 24 describes the construction of a 6-inch 
spark coil 

Scientific American S upplement 1 0 8 7  gives a full account of the making of 
nn alternating current coil giving a 50Inch 
spark. 

SCientific American Su pplement 1 5 27 describes a 4.-inch spark coil and con
denser. 

Nclentlfic American Supplement 1 402 gi vps data for the construction of coils 
of a definite length of spark. 
The above-mentioned set of seven papers 

will be supplied for TO cents. 
Any Single copy wlll be mailed for 10 ctS. 

MVNN lit CO •• . Inc.. Publlahers 
361 Broa.dway New · Yos-k 

Scientific ADlerican 
Speed changing mechanism, G. D. Munsing, 

937,320, 937,321 
Speed indicating and distance recording 

mechanism, . T. M. Foote . . . .. . . . . . . . . . .  937,231 
Spigot guard, Davis '& Rablge!· . . . . . . . . . . . . 937,570 
Spinning and doubling' machinery, J. Robert-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  931,641 
. Spinning and twisting machine, C. E. Lom-

bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,450 
Spinning ring, N. Payment .. . . . . . .  . ,  . . . . .  937,089 
Sprinkling machine, E. Tomer . . . . . • • • • • . • • .  937,660 
Square, carpenter's, L. E: Bailey . . . . . . . . . .  937,202 
Stamp, dating, H. E. Liddle . . . . . . . . . . . .  937,251 
Static Induction generator, B. E. Baker . .  937,691 
Station Indicator, C. O. Frick . . . . . . . . . . . . . .  937,207 

. Stamping machine, A. Van Brunt . . . . . . . .  937,661 
Steam generating system, C; Fero . . • • • • • • • •  937,297 
Steam trap, M:. J. Boyle . . . . . . . . . . . . . . . . . .  937,505 
Steel free from protoxlds, producing, O. 

Thallner . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . .  937,486 
Step or running hoard, W. Cairns . . . . . . . . . . 937,415 

' Storage' battery, L. H. Flanders . . . . . . . . . . ," 937,586 
Strainer, W. S. Elliott . . . . . . . . . . . . . . . . . . . .  937,676 
Strainer for teapots, A. Newman . • . . . . . .  937,168 
Sulfur trloxld, apparatus for making; Eschell-

mann & Harmuth . . . . . . . . . . ; . . . . . . .. .  937,148 
Snltnr trioxld, making, E;schellmann & Bar-

muth . ' . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,147 
Surgical splints, material for, S. C. Sims . 937,478 
Switch, H. N. Motsinger . . . . . . . . . . . . . . . . . .  937,709 
Switch rod, E. W. Brown . . . . . . . . . . . . . • • .  937,506 
Switch shifting mechanism, L. Devers . . . .  937,055 
SwiVel connection, G. Guild . . . . . . . . . . . . . . . .  937,301 
Syringe, vaginal, O. S. Elchholtz . . . . . . . .  937,292 
Syringe, vaginal; 0, P. Leyner . . . . . . . . . . . .  937,311 
Table. See Extension table. 
Table slide, L. A. Wiedeman . . . . . . . . . . . . . . 937,731 
Tanning skins and hides, H. Schmid . . . . . .  937,720 
Target holder, C. P. Worrell . . . . . . . .  , . . . . .  937,733 
Teeth, composition for treating, R .

.

. Matwetr 937,683 
Telegraph and ' other poles, protector for, 

R. B. Lamb , . .  ; . . . . . . . . .. . . . . . . . . . . . .  937,448 
Telegraphy, space, S. Cabot . . . • . . .  937 ,281 , 937,282 
Telephone line, tonr party, K. Weman . . . •  937,399 
Telephone repeating system; H. E. Shreeve. 937,189 
Telephone system, H. P. Clausen . . . . . . . .  937,050 
Telescope or field glass, S. Widmar . . . . . .  937,351 
Telescoping elevator, portable, S. B. Min-

nich . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,256 
Telpherage system, Davy & Dauber . . . . . . . .  937,581 
Terminal connector <:onstructlon, O. Cuno. . 937,052 
Tetrabromlndigo and making same, Bauer & 

Herre . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,041 
Thermal protector, S. B. Fowler . . . . . . . . .  937,062 
Thermic controller, E. H. Richardson . . . _ 937,332 
Tire, vehicle wheel, E. A. Seiberling . . . . . .  937,186 
Tobacco pipe, J. A. Irving . . . . . . . . . . . . . .  937,073 
Tobacco stemming machine, F. K. Heupel. 937,602 
Tobacco stemming machine st8mming roller, 

F. K. Heupel. . . . . . . . . . . . . . . . . . . . . . . . . . 937,001 
Tool holder, L. T. Harkness • • . . • . • • . . . . . .  937,241 
Torch and . soldering Iron, blow, F. J. Mann. 937,622 
Torpedo, automobile, H. Maxim . . . . . . . . . . . . .  937,217 
Torque opposing device, G. M. Eaton . . . . . .  937,290 
Torque opposing device, C. A • .  Psllander • •  937,329 
Toy, J. G. McConaghy . . . • • • • • • . • . . . . . . • • •  937,323 
TOY push wheel, J. Hanley . . .. . . . . . . . . . . . .  937,523 
Track sanding device, M. A. Brown . . . . . .  937,358 
Tramways, rope grip for aerial wire rope, 

J. H. Montgomery . . . . . . . . . . . . . . . . . . . . 937,319 
Trap, S. M. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . 937,300 
Tray, candy, A Strand . . . . . . . . . . . . . . . . . .  937,656 
Tribromindigo and making same,: Bauer & 

Herre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,040 
Trimming mechanism, J. H. Michener, Jr. 937,684 
Tripod, H. A. Kircher . . . . . . . . . . . . . . . . . . . . .  937,612 
Trolley guard, S. G. Wilcox . . . . . . . . . . . . . . . •  937,4.95 
Trolley wire coupling, J. W. Kllne . . . . . . . .  937,075 
Trousers supporter, A. Marschner . . • • . . • .  937,4'53 
Truck, piano, S. Bilger . . • • . . . . . . . . . . . . . . . .  937,043 
Trunk or packing box, T. W. Post . . . . . . . .  937,545 
Tubular or hollow bodies, manllfacturin�, 

reinforced, L. H. Rentzsch , . . . . . • . . • 9.37,178 
Turbine driven apparatus, R. H. Rice . • • • . •  937,467 
'l'urbine, reversing, H. T. Werber . . . • . . . •  937,492 
Type writer, J. M. Harris . . . . . . . . . . . . . . . . 937,599 
Type writing machine, B. C. Stickney . . . . . . 937,336 
Type writing machine, S. Nielsen . . . . . . . . . •  937,382 

WA LT E It  C A M P 
A l ittle over a quarter of · a century ago Walter Camp was 

Captain and half.back of the Yale eleven.  Today he is the 
Director of Athletics at Yale and universally acknowledged to be 
the highest authority on college sport in  the United States . His 
writings are the fruit of twenty.five years' of study and experi
e nce, and constitute the last word on any subject he takes up. 
Therefore, THE OUTING M AGAZINE has secured his services 
as expert contributor on und�rgraduate athletics . 

His work begins in the N ovember number with an article on 
HEROES OF THE GRIDIRON. I n  the two succeeding numbers 
will appear GREAT TEAMS OF THE PAST and REVI EW OF 
THE FOOTBALL SEASON OF 1 909. Then will follow two 
great articles on THE NEW IDEA IN COLLEGE ATHLETICS 
-th at a man with an untrained body ill only half educated. 

November OUTI N G  is  for sale on aU newlllltands for 2S 
cents. Three dollars lIent to UII direct will lIecure a year's IIUb
scription for 1 9 1 0. including the 1 909 November and December 
numbers fREE. . 

N EW YO RK 
, 1 F T " " V E N U E  

Type writing machine, E. H. Berry . . . . . .  937,409 
Type writing machine, A. �37,

�[�Wt':; 937,414 ' �;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;--;;;;;;-;;;;;;;;;;;;;;;;;;;;;;;;;�-------�';;;I;;;4.h;:---------
TypeE.w��fe�:����� . .  ��.n.I������� . .  �I����: 937,374 . . ' e, . .  
Umbrella, W; B. Edwards . . . . . . . . . . . . . . . .  937,583 . 
Valve, F. M. Patterson .. . . . . . . . . . . . . . . . . . .  937,088 
Valve and other mechanls", automatic de- Middle W vice for operating, F. W. Waterman . .  937,122 • . " . t Valv;:':ife����u�. 

aw.
rn�:'�l��:���� . ����t:� 937,634 . ' . .

.

. . . 
.
. • . es Valve, blow otr, G. V. Schmid . . . . . . . . . . . •  937,096 . ' 

Valve, check, C. J. Drury . . . . . . . . . . . . . . . . .  937,288 
Valve for aIr brakes, high speed l'educing, N b ValvV;:' 

fO�' 
s'f:::;.�r c��p;���ed ' �i� "o'� . g�;': 937,394 

• . . ' g. m. · . er safety, G.. Grusendor! . . . . . . . . . . . . . . . •  937,597 
Valve gear, J. J. Redman . . . . . . . . . . . . . . . .  937,330 
Valve mechanism, relief, J. Sturgess . . . . . .  937,484 
Valve operatlng means for: closets, flush, 

Links & Irwin . . . . . . . . . . . . . . . . . . . . . . .  937,619 
Vehicle cushion, J. E. Mossman . . . . . . . . . .  937,628 
Vehicle wheel, L. Turner . . . . . . . . . . . . . . . . . . .  937,340 
Vehicle wheel, J. E. Webster . . . . . . . . . . . . . 937,345 
Vehicle wheel, C. A. Lindstrom . . . . . . . . . . .. 937,618 
Vehicle wheel grip thread, F. Holan . . . . . .  937,528 
Vehicles, pole hound attachment for, C. A. . 

Hennecke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,151 
Vent, , ·safety, M. H. Page . . . .. . . . . . . . . . . . . .  937,713 
Ventilator, J. ;E. Maier . . . . . . . . . . . • . • . . . . . •  937,254 
Violin bow screw, W. R. Gratz . . . . . • . • . . •  937,ti18 
Voltage regulation system, P. Rose . . . . . • . .  937,469 
Wagon cleat, W. H. Wheeler . . . . . . . . . . . . . .  937,669 
Wagon Jack, F. J. Feldt . . . . . . . . . . . . .. . . . .  937,061 
Wagon unloading device, S. O. Leonard • • . •  937,616 
Washer. See Dish washer. 
Washer, M. D. Willard . . . . . . . . . . . . . . . . . .  937,199 
Washing machine, A. A. Zachary . . . . . . . . . ·. 937,734 
Washing machines, operating mechanism for 

the dollies of, R. D. Tittle . . . . . . . . .  : . .  937,195 
Water closet sanitary Beat, J. W. McAulitre 937,164 
Water closet seat attachment, G. K. Hashim 937,525 
Water gage, F. M. Ashley . . . . . . . . . . .. ; . . . •  937,276 
Water gate, .J. G. Gladding . . . . . . . . . . . . . . . .  937,368 
Water motor, W. C. Fawkes . . . . . . . . . . . . . .  987,000 
Water wheel, C. C. Wals . . . . . . . . . . . . . . . . •  937,491 CopyrIght, 1909, by �Iuss &. Cu., lue. 
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Waters, preparing potable, J. T. Harris . . . .  937,210 ! 
Weather strip, W. Steger . . . . . . . . . . . . . . . . . .  937,193 

On December t t th, t 909; the Scierl
tific. American will issue . a number 
devoted entirely to the wonderful Milt
die West region of the United States, a 
number which will set forth broadly and 
lucidly not only the agricultural interests 
of that region, but also those. larger en
gineering undertakings which are des
tined to transform the Middle West, in 
part at least, into a manufac.turing ter
ritory. Wave motor, J. D. McFarland, Jr . . . . . . . 937'712 1 ... -----------------------

wea;1�I� .���������' . . •  ���e:.� . . �t:��: . .  �: . . �: 937,008 With that object in view the Middle West Number will publish articles on . the followin� 
Welding machine, fiue, K. Mathers . . . . . . . .  937,083 subj·ects . 
Wheel, Pardridge & Hertel . . . . . . . . . . . . . . . .  937,385 1 • 

Wheel retainel', vehicle, F. O. Patten . . . . . . 937, 171 I. The Chicalfo and GulfWaterway.-An lIIus-Whitrletree, T. S. Motrett . . . . • . . . . . . . . . . . . .  937,317 trated descr iption of Chicago's dralnllj!e canal, an en-
Whip socket, F. T. Wood . . . . . . . . . . . . . . . . . .  937,200 glneerlng wurk which stands wlthout a pamllel in the 
Whistles, . '  electromagnetic means for oper- world. , 

atlng air and other, H. H. Freeman . .  937,500 
Winding machine, S. W. Wardwell . . . . . . . .  937, 666 II. Chicalfo a .. a Railroad Center.-Ohicago ls 
Window, J. W. Cooper . . . . . . . . . . . . . . . . . . . .  937.001 the greate.L fwlroad cent� ln the worHI. 

WindOW, H. J. ' Davison . . . . . . . . . . . . . . . . . . .  937,580 11 1. The Wouderful Grain Trade ot'Chicalfo. 
Window frame, concrete, A. Hitt . . . . . . . . . .  937,700 -Chicago Is an enormous w beat bin, into whICh mucn 
Window screen, E. T. Peters . . . . . . . . . . . . . . . 937,642 of the grain raised In the midd�e West Is ponred. 
Window ventilator, D. O. Davis . . . . . . . . . . . .  937,205 IV. Shippinlf on the Great Lakes.-Most of the Wire and rod coiling and coolIng device, J. Iron ore that Is now smelted In Pennsylvania Is  mined Remmen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  937,551 In the middle West. To transport It to the blast fur-W'ire hat frame making machine, M. naces of tbe East at a oost which will enable American 

Yaeger . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  937,744 steel makers to cOlllJ't'te with forel�n steel makers, lt 
Wire post making machine, H. E. Schnabel 937,474 has been necessary to devise a new kind of lake trans-
Wire straightener, rotary, F. E. Vander- ���atlggiis��:ft�d'r .:g,� a;'�i;y!XXJ

o:gn:t 
b':{��� h

c��t cook . . . . . . . . . ' "  . .  , . . . . • . • . . • . • • . . • • .  937,489 through the Great Lakes, and which are without a Wrench, S. A. Holman . . . . . . . . . . . . . . . . . . . 937,304 1 oonnterpart anywhere In the world. Wrench, p, Anderholm . . . . . . . . . . . . . . . . . . 937,5tl2 Yoke center, neck, S. H. Renville . . . . . . . . . .  937,179 4..a��t.�:�tJ�:Nra�:�lt�n
e
�r�y!!r::d4'f��h-;; 

middle West and smelted in tbe East has neceSSitated 
not only the construction of special frel� ht-carrylng 
steamers. but also tbe desillnlog of special machinery 
for loadlilg and nnloadlJljl the ore from t!>e steamers. 

VI. Frellfhtinlf on the Mi88i88ippl.-Frelghtlng 
on lhe MlsslS.ipJl Is a more important industry than 
mO:Jt of Ul:l may realize. 

stre��la��s
et!f::��:lgy:gii;gl:3. g!.,. t�'!n ��:i 

Gary. 
VHI. The Freia-ht Subway !'ystem of Chi

callo.-ChiC880 oon boast of a rational system of band
Ii)rg freight by means oJ' subways. 

IX. The Water Supply of" Chicalfo •. -Ohlcago's 
80urce of water is Lake MlcbIgan. Tbe city to supplied 
with wal er by means of a tunnel which extends two 
miles out Into the la.ke. 

Xl. Harvestinlf the Grain of the Middle W eHt.-Farms thut cover not acr.s bnt square miles, 
crops tbat RIlgregate not simply bushels. but car-Ioaos, 
bave rendered it necessary to plant and harvest on an unprecedented soole In the middle West. The In. 
genlous agricnltural maChinery which has been de· �� t�:i"&Tn!"l:��rse peculiar conditions I. de· A printed copy of the specification and drawing of any patent In the foregoing list, or any patent 

In print issued since 1863, will be furnished from The Middle West Number will be more than tWI·ce th'e sl·ze of the this office for 10 cents, provided the name and 1 . number of the patent desired and the date be regular SCIENTIFIC AMERICAN. It will be lavishly illustrated. It will given. Address Munn & Co. , Inc. , 361 Broadway, be · t · d ' I ed h· h t '1:' I . 
h' 

. New York. I con ame m a co or cover w Ie s rtKmg y depIcts C Icago's gram Canadian patents may now be obtained by the In- _ 
ventors for any of the inventions .named In the fore- elevators at work. Order from your newsdealer or from 
",olng list, For terms and tnrtlter ' l'articulars ����� .. Mnnn & Co., Inc .. , 361 Broadway, New , MUNN &: COMPANY, Inc., 361 Broadway, New York City 

Pleaae mention the SCIENrrFIC AMERICAN ",I.,,," 



HIgh Wheels Tra vel all Roads. 
Because all Roads 3re made 'to 
be tra veled by HI/lh Wheels. 

Oldest and Ia.rgest makers of high-wheeled 
automobi l es in  tho world. World' s record 
for Hill-climbing and ReJiabilit.f contests in thi s cla.ss. Only all b&-U-and
roller-bea.ring motor made. New friction-cha.i n direct dri"e-nO �ilars. 
Roadlblllty and Reliability 
are the reasons for high wheels anti 
sol i d  ru bber t ires. Send for our 
catalog and learn more about l.hese 
popular. i n tensely practicable vehi
cles and t.heir low cost. 
IWI,S�L \ N  AU'l'Qll O B I I,E l :0. 

Suite 265 �loll;\lliloek BIL": l:h icngo 

COLD GALVAN I Z ING.  
AMERI CAN PROCES 5 .  N O  R OYA LT !ES. 

SAMPLES AND I NFORMATION N APPLICATIO N .  

N I C K E L 
>ND 

E lectro·Plat i n g  
&opmtuB anti Material 

m. 
H a n s o n  & V a n W i n k l e  

Co., 
N e ,,' a t· ii .  N • •  1 . . 
28 &, 30 S. Canal g l .  

C b iCQ2'(). 

Bristol 's Patent Steel Belt lac ing ; 

Write 
for 

The Perfect Fastener for all 
kinds of

l 
Beltsi 

Catalogs 'lEAOY TO A PPLY FINISHED JIlINT 
Waterbury, Conn. THE BRISTOL COMPANY 

S 3 '50 A Backus 
Water Moto r I 
For Polishing, Grinding, 

and Power 

Can be screwed on any faucet 

BACKUS WATER MOTOR CO., Newark, N. J. 

THE INT H:R NAL WORK OF THE 
W i nd. By S. P. LANG I,l!;Y. A painstaking discussion 
�l t�:l�e

:
d

��g a�lU\�l��i::sr�A��°Ur�t�i;S. °lc����li;� 
AME R tCAN SUP PL 1� M }:NTS H4(; and 94'1. Price 10 
cents eacb . by mail .  ]\.1u n n & ('0., Inc" 361 Broadway , 
N e w  York City, and an newsdeaJers. 

bas no 
i��in���nate . Vt'e 
Tanks and Towers. 

N I A O A H A  IIYUIl ' rLle ENGINE co,,  
140 N8!11UW St., N .  Y .  )'adorJ', Chester, Pa. 

U S E  G R I N D ST O N E S  P 
I f so we can suppl y you . A l l  sizes 
m o t l u ted and u u m o u n ted,  al ways 1 

pt in stock. Item embel',  we mnke a 
:.: p�cialtytJf select i l l g  st ones for all spe
ciaJ p u r poses. Send Jor catalogue "Io" 
" ' h e  C LE V E.LA i'i J )  STO :" E  UO. 

6th  Floor. Hickox Bldg. , Clevelan�, O. -------------------"POROX" 
Storage Batteries 

'l.'be best for i�n ition find J i gbt_  
No loss of curren t .  Absolutely 
����W�-n���7.j�sr.a r��t()��.T �n �� ���� 
hour bat \ ery. l'rice $21 . 00. 

sena for cata iom.'" 
ALBERT MULLER 145 West 49th Street, New York 

Palmer Motors and Launches 

Scientific AInerican 

Excelsior 
Missouri 

Springs 
With its improved hotel accommodations and a general better
ment of local cond itions, Excelsior Springs has become an 
ideal health resort. 
The known curat ive powers of the waters of its various springs have 
been of incalculable benefit to thousands of sufferers from Bright' s 
disease, rheumatism, stomach troubles and k in d red disorders. 

Excelsior Springs is located in Clay County ,  M issouri , thirty-three 
miles northeast of Kansas City, on the 

C h i cago 
Milwaukee & Sf. Paul 

Ra i l way 
Excelsior Springs is best reached b y  THE SOUTHWEST 
LIMITED of  The St. Paul Road . Leave . Union Stat ion,  
Ch icago , at 6 :  00  p. m . , daily, arrive Excels io r Springs at  6 :  5 0  
a. m .  the n ext day. Breakfast and dinner served on the train .  

THE SOUTHWEST LIMITED carnes 
servation and standard sleepers, with longer, 
berths, dining car, chair car and coaches. 

Descriptive book free.  

compartment-ob.,. 
higher and wider 

F. A. MILLER 
General Passenger Agent 

C HICAGO 

G. A. BLAIR 
General Eastern Agent 
381 Broadway , New York 

INTERESTED IN AVIATION? 
The propel ler is the principal part of the aeroplane, and is the 

chief essential  in  every model of a irship. My invention, requir ing 
less s peed, is a positive ga in  in power. Has a retain ing flange on 
the rea r curved s ide of each bl ade, compressing the forced air. 
Has all the propulsive power attain able by the pro pel ler motion. 
I s  bound to be adopted for all  future. Fu l l  particulars from 

HENRY OTTO, 8 1 1 W. Locust Street, Bloomington, III. 

T wo and Four C y c l e .  O n e  T w o  and Four 
Cylin d er .  8tation al'Y and �farine.  One to 
'l'wenty H. P .  Catalogue FRE IlJ. N O  M E C H  A fi  I ' l l d hi h l>Al.ll E R  B H OS. , CO$ Cob, Conn, ELECTR I C I A N  A A N l e  tlcl�:e!n lalt;S�;;�ch:l;o

�; eTec���1�;i:�IXul�II��hi'::�c�.mcg����;I����;�;������; 
r::S70:�r8�': J� i;� ��h Phill\(Ielfi�l��:; ;��eE���S�: and working dmwings for making steam and gnsoline engines. dynamos aud motors, furniture, wiring instruction , wirdess telegmphy, mechalli· 

Portl an d ,  1\Ie, : c:t! drawing, etc. Thrce months' t r i :l l ,  t w e n t y  c c n t<.l. *1.01} a yel\r , Catalogue of e l t'ctric31 and mechanical books free , ".... ..... -.-1l\--, I'ortland Pier. ________ ..;;;;S:.:A;::il:.U:.>.::8:;;O;,;N;..;:I�>u;;;.;;n;;:]:;.� .;,;1 S:;.:I;.;I.:;I,:;;N�G�C:.:(�'il:.:l.:;t�· A�N:.;'.;Y:.:.�1:.1.:;5::.:;.I .;;n;e:;;,;.;, e:;:o;:;":..];,;I�u:,.:.I:.:ld:.:l;,:u::.g,:.:.H:.:(::.".;:to::;'::;,.:..;;;M:.:';,:'":::".:... _____ 1 
;legt�l�;t��:�·So. I -
1 600 Powell St. "'" -> 
Vancouver, B C . :  'I .. �. " Simonds Saws ARE the Best " . 

Awarded GRAND PRIZE, Seattle Ex position. 
N o  other make of Saws merited Qr won equal  award. 

SIMONDS' MFG. CO. ,  Fitchburg. Mass. 

OCTOBER 30, 1909· 

Made of  the best wool, 
In the best fi nish, 
By th e  best factory 

in Germany. 
Various Specialties i n  
addition t o  our famous 

Underwear. 

Explanatory Catalogue Free 

DR.. JAEGER'S S. W .  S. CO.'S OWN STORES : New y(lrk� 306 j.jfth A \'e" �:! �laiJen Lan e ; 
Brook l y n ,  5(» Fulton �t.:  Boston, 23.'1 BoylsLon St. ;  

Phil;" 1516 Chestnut St.; Chicago, 82 :;t�te St. 
Au"n ls in aU Principal Cities. I--II!!! III"'''' 

ns for Al l  Purposes 
Perhaps you' re an artist,  

or an engrosser, a book
keeper, a student, or j u st 
an o r d i n ary letter writer
there ' s  a 

PENCER IAN 
STEEl PEN 

for you. Points are deli..:ately adjusted and sm oot hly I,! rouml. A sample ('a"d of ] �  (l i lTeren t  patterns sent for 6 cents postage. 
SPENCERIAN PEN C O . ,  

349 BROADWAY, N E W  YORK. 

C RUDE  AS B ESTO S  .--_--=D::..:I:...:R.:..:E=-=C....:T--:.,F R O M  M I N E S 
P R E P A R E D  R .  H .  M A RT I N ,  

ASB EST O S  F I B R E  O F F I C E .  S T .  P A U L  B U I L D I N G 
for  Man u factu r e r s  use  220 B ' way ,  N ew York.  

4 H. P. Stationary Complete 

Gasoline Motor $6900 
10 H. P .. Complete. $140 -

For FAcrORY USE, IRlUGATlON WORK OR 
ANY KIND OF PUMPING, FAR1IIWORK. ETC. 

Write for full description of 3,  4 ,  

"iSli�Ii�I;I';;Y 
Burning common erosen G the A L A D  D I N  MANTLE LAMP generates gns that gives B l igh' 
more bril l iant thall city gas, gasol i n e  or clec .. tricity. Simple, odorless. clean, s:lfe and dur&
ble ; is  revol u tion iz i n g l i !:"ht i n g  everywhere. Biggest lIIiloney MiLlkei" for' Agents 
Needed i n every llOll1C .  E\"cry lamp gunr:lntced. 
Sel ls i tself. A s h: our n earest office how yon can get a IiUlll) free at· apply for agency proposition. :.TIIE MANTLE LAMP CO. of A.mcrlca, Desk 38 
CbtC!I1'O, Portla.nd, Ore., Waterbury, Conn, WinnIpeg, Can. 

HOW TO M AKE AN ELECTRICAL 
li""urnace for A mateur "s  U se .-'I'he utilizat ion of lit I volt 

�lectric circuitR for smull fUrllace work. By N.  )l onr()e 
Hopkins. 'I'b i t)  val uab l e  urti c l e  is accompan i e d  by d e .  
tailed worKing dl'u,wing-s on u. l arge sca l e ,  a1l d the furna�e can be m: l (le by any amateur w h o  is versed in th e 
use of I;ools. Tbis article is contained in S ( ' J E N 'I l F' I C  
A �natrcAN :::: UP P.L Ii: l\I E N T .  N O .  1 1 R·� . Price 10 cent�.  
F'ol' sale by M O f\ 'r>f & Co., Inc . •  �f;1 Broadway. Nmv Y ork 
Cit y. or by any bookseller 01' n ewMlenler . 

Duryea's Buggyaut 
Air-cooled 
No water to freeze 
Ideal for winter use 
Catalog free 

C. S. DURYEA. R eading, Pa. 

Pipe Cutting and Tbreading Macb ine 
.F o r  E i t h e r J l mul o r  P o w er 

This m:1.chine is the r��ubr h:md maclnne supp l i e d  

wi�h :1. powt:r b:lse, pi Jl iol\� counterS haft, e t c "  :1.nl\ 
can he worked 3.S au oniin!lry power m:lChine or t:1.k i! n  from its bas:'! for lise :"IS :l. h:l.Ilrl mach i n e .  Pipe !4 in . to 1 5  in .  di:1.mder han dleJ e!lSilv lli small room. lll ustmteo eat.'\logueprice list free on application. 
T H E  C U R T I S  & C U R T I S  C O .  

6 Garden St., Brillgeport, Conn. 

----------��:::::::-;-;::=================. For E veryhocly 
I w ishing to bore a holt: in slcel , i roll 

�-� C R O B E T  
;,. � ;1\,_ _ Swiss Files 

..,oJ" . ' '. 
. _ ,,,,,""s'16 , - ?nd other tools shown 

�- =- � ".... In " The Tool·Monger." 
Sent free if you mention this paper when writing. 

MONTGOMERY I'< CO., 109 Fulton Street, New York City _llJBRI(Al(S5f'�: 
I ANYTH I N Ci a��f:l 

• s - a .  s .  C L ' IIWTO N ST. 
C.H. B lS LVa CO fL':lt�ff.U§.4 

WORDY HORN BLOWER 
Honk 

With 
I Your 

i Foot 

I 
I 

Only $2.00 
Fits Any Horn. Tube On Any Car 
E\"en' :tutomobile owner !leeds one. 
IDt.:reascs h .... uk 300 per cent. Throw away the rubber bulb and get :l. "  \Vordy , "  No trouble to put on car. Prac

tkal l y  illdestructibl.,. 
We Gnarantee 

:....!>"" __ �'""'-.l It for 5 Years 

WORDINGHAM AUTO SUPPLY CO. 
Dept. G 803 Grand Avenue, Milwaukee, Wi. • 

'TH E R EASON WHY Hi E 
KRfMEN 
Rolle': Plate 
Collar .Juttons 
Outwear all 
Others 

�." � 
THIS DIAGRAM ILLUSTRATES 

QUANTITY Of GOLD I N  IM ITAT ION BUTTO N S  
Mall dealers. Gold and rolled plate. I nsist o n  the 
Krementz. If  damaeed in any way a new one free. 
Story of Collar Button showinr shapes and sizes free. 
If dealer will not supply, we will. 
Krementz & Co., 77 Cheltnut St.. Newark, N.J. 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 

oj' wood. \Ve ll1:\l;e d d l l s  i n  H >liz.·s. OIlT I:trg� size wi l l  drill a � !/{ bdl hole in stee l . Our Electric 1\l idl!c:i, 

I weig-hr. o n l y  4 POUlhis ,  : L l I { l w i l l  dri l l  
In "ted up to 3-16  i"�h. G r e : l t  f o r  
m a n u a l  tr:l i l l ing- schools. W e  :1.150 
make elect l H  I I I l l en grll1 d � rs. Let 

liS send one on 10 Send for cat-l l O�l Ie ,  

: TilE CINCINN ATI ELEC T I I I C  '1'001. CO. 
6 50 and 652 Evulls S l rect. C l llein nnt i. Ohio. U. 8. A.. 

Salesman Wanfed--large Profits 
Make $300 a month 8ellinr Solar Li£btinf Sys· 
tems for all purposes. Freecataloe-. Writetoday. 

OHICAGO SOLAR LIGHT 00. 
212.21 6 S. Jeft"el'80n St., Vhteaco, U.S.A.. 




