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TO KEEP THE PEACE. 

There is a growing sentiment throughout the world 
in favor of arbitration with its concomitant disarma
ment. The enthusiastic promoters of the peace move
ment call for the immediate institution of an inter
national tribunal and the immediate reduction, if not 
entire abolition, of armament� and milItary forces. 
These good people, however, lose sight of the fact that 
an international tribunal, if its findings I\.re to be of 
any value, must qave behind it some strong physical 
fOrce wherewith to back up its decisions; put down 
with a strong hand any opposition thereto, and per
manently pieserve the world's peace. The mere reduc
tion ot nav�l and military forC88 until each nation 
mai!l.t��nl! only what· ill judged to be suml)i.ent for the 
support of its own government in the administration 
of its internal affairs, would not meet the case; for 
the several armies would be relatively as strong as 
they are in their present overgrown con.dition. More
over, shoul� any nation disagree with a decisio� of 
the international tribunal, it would be in a position 
to repudiate the findings of the court; and it is con
ceivable, nay, even probable, that the parties in dis
pute would resort to the final arbitrament of war. 
The possession of their several armies, "even in a de
pleted condition, would breed distrust, and would cOli
stitute a standing menace to the peace of the world. 

The institution of an international court of arbitra
tion carries with it, then, as an illse:p�ra�le corollarr, 
the abolltioll of independent national armiell and 
navies, and the substitution therefor of II.ll inter
national army, lIubject to the internationl!,l court of 
arbitration, and maintained solely for thl) pUI1'ose of 
enforcing its decrees, It  iii! l,lndel!iable that in the 
recent discussi()n of disarmament and arbitration, rec
ognition ot the necessity for the maintenance of. an 
international for�e of some such character all this lias 
become increasingly evident. In a discussion Of tJte 
problem by Arthur H. Dutton, 'late of the Vnited 
State navy, in a contemporary journal, the writer out· 
lines. the character of the force which wOuld be neces
sary for this purpose. lIe J;lroposes that an inter
national army be formed ; a "compact, thoroughly 
trained, well-equipped and mobile force, to the person· 
nel of which each �ivmzed nation would contribute 
its quota in proportIon to tl1e population." It would 
be the international police force, and would stand in 
the same relation to the nations of the world that the 
United States army does to the Statel! of the Ameri
can Union. AIQpng the civilized nations' to-day there 
are taken from

" 
industrial PUl'Suits, . during peace 

times, no . less than 4,250,000 able-bodied men, whose 
maintenance costl!. nearly $2,000,000,000 annually. 
These many miUion.s would beo returned to .peaceful 
occupations, and their place would be taken' by p.n 
international army of arbitration �f 500,000 men, cOst. 
ing annually about $15Q,000,000. To co-operate with 
thia iJ,rmy tl1ere would be an international navy, in 
which there ,would be no battleships, consisting 

"only 
of �rulsers, gunboat!!, and tr�sports for the moving 
of the troops. The intmatlonal army would be con
centrated in three divisions of 100,000 each, one in 
Europe, one in North America, and one in the Orient, 
with the remaining 200,000 scattered in smaller de
tachments. The decree of concentration of the three 
great armies would be a matter for decision of the 
strategists. All the permanent fortifications would be 
abandoned, and the nationa, having disbanded their 
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national arm ies, WOUld. depend upon their civil police 
for the execution of their own local laws. Each na
tion would agree to maintain l!0 individual military 
force whatever ; and the intelligence bureau of the 
international army would see that this obligation was 
fully lived up to. Military training would be restricted 
to international schools, the manufacture of arms and 
munitions of war to international factories. 

Although the time may not be fully ripe for' the 
sweeping change advocated by Lieut. Dutton, it can
not be denied that the alarming growth of the cost 
of our present methods of maintaining the world's 
peace, is driving the nations into an impasse; the 
readiest escape from which would seem to be by the 
broad and honorable road of disarmament and tumed 
arbitration. 

STATIOli AliliOUliCEBS Oli TRAIliS. 

One of the greatlY needed improvements for rapid· 
transit se"ice is somE) form of automatic station an· 
nouncer placed in a cpnspicuouEi position on the car. 
The present method, under which the name of the 
next station iEi called out by the guard, is little bet
ter ilian a farce. On some lines, and this is particu
larly tru e  of the surfa�e trolley roads, the name is 
frequently never announced at all; and on other roads 
the din and confusion of traffic is so great, that thE! 
station name is inaudible to the greater part of the 
passengers on the car. Add to this the fact that many 
of th:l conductors and guards drawl out the names 
with a pronunciation, or' rather a mispronunciation; 
which renders them completely unintelligible, and it 
will be understood that, while the present system is 
confusing to the .regular patrons of the line, it is 
"confusion worseconfoun,ded" to the "stranger within 
our gates. " Since the vocal announcement of sta· 
tions is a failure, the question arises whether some 
other' more satisfactory system cannot be devised. 

The simplest so1ution of the problem would be to 
place in soine conspicuous position on the car a visual 
announcer, �n which, immedil!,tely upon the car leav· 
ing a station or street crossing, the name of the next 
following station or crossing would appear in clear 
and easily readable letters or numbers, the c;lhange of 
sign being made by the conductor'ol' guard, or, prefer
ably, by means of ' some automatic trip or other form 
of contact arranged between the car and tbe several 
stations or stOpping places. That the idea iEi mechan· 
kally pra,cticable is pfoved by the many very credit-. 
able devices of this kind which' have been invented, 
a large number of which are recorded in the files of 
the Patent Office. The advantages of station announc
ers are so many and obvious, that these devices began 
tlo make their,apllearance early in the development of 
the trolley ca�; . At first they were operated merely 
by. mechanical means ; but later, with the advent of 
electrical traction, the many advantages of electricity 
for the purpose led to the invention of electrica,lly
operated signs. 

In view of the conspicuous usefulness of this sys
tem, it is a matter of surprise that it was not univer
sally adopted long ago ; and there is little question 
that its failure to come into general use has been 
due not a. Httle to the reluctance of the. tra�sporta
tion companies to go to the expenlle and trouple inci
dental to the operation and maintenance of the neces
sary .apparatus. A notable instance of this occurred 
<1Ply a few years ago: at the time of the opening 
of one of the most important subways in .this coun
try. The managem,en,t instructed its engineers to 
work out an automatic, electrically-coiitrolled an. 
nouncer, which was to consist of an oblong case, de

·pending fr_om the foof at the center of the car', which 
would display on each side of it the name of the next 
station at which the train stoppliiJ.. The scheme would 
have been an immense convenience to the traveling 
public ; but at the ele�nthhour objections were raised 
on the ground that it would interfere with the adver
tising. ,signs in the car, obsCuring them or' detracting 
public attention from them, and the system wall never 
installed. That the objection was altogether absurd 
and puerile is shown by the fact that a device' of this 
general character has recently been installed in a car 
of the Hudson and Manhattan tunnel, which, accord. 
ing to the latest reports, is working greatly to. the 
satisfaction of the public. The new indicator consists 
of an oblong glass box, attached at the center of the 
car, A-lettered sign bears the words "Next Station. " 
Below this is a blank space, in which the name of the 
station following appears in brilliant letters. Un
doubtedly "the Public Service Commission will observe 
tl1e . operation of thil! device with close attention. 
Should it prove to be thorough1y practical, as we have 
no doubt it will, ilia Comt;nission would add one more 
to its many valuable services rendered to the public, 
by ordering the equipment of all rapid-transit cars 
w ith devices of the same general character. 

CO)[PARIBOI OF STEAK AID PRODUCER-GAS )[ARIIE 

PLAITS. 

One of the most instructive comparisons, showln 
the relative advantages for marine purposes of a steam 

plant and a producer-gas plant. that has yet bee. 
made, is contained -in a paper presented at the last 
meeting of-the American Society of Mechanical Engi· 
neers by Mr. C. L. Straub. For the purpose of com
parison, the writer �kes a modern lake freighter, 
built last year, and shows what would be the weight 
of and how much space would be occupied by an in· 
stallation of producers and gas engines capable of 
driving this ship at the same speed of 12 knots. The 
freighter. is 306 feet in length, 45 feet beam, and 24 
feet deep, and is driven by a single-screw, tt:iple-expan
sion engine . . which indicates 1,050 horse-power. Steam 
is supplied by two single-ended Scotch boilers of a 
working pressure of 180 pounds to the square inch. 

In the gas-driven ship the place of ilie steam en
gine is taken by a 4-cyIlnder, 4-cycle, double·acting gas 
engine. The length, fore and aft, between bulkheads 
necessary to contain this engine is 19 feet 6 inches, 
and the engine room weights are 105,000 pounds. The 
length between bulkheads in ilie steam engine room 
is 22 feet, and the engine-room weights are 182,000 
pounds. The boiler·room weights, with the water in 
boilers and no fuel, of the steam plant are 170,000 
pounds. The weight of ilie two down·draft gas-pro· 
ducers with no water and no fJIel is 82,000 pounds. 
The length of the boiler' room, including bunkers, 
·which is 30 feet in case of the steam plant, is cut 
down to 15 feet for the producer-gas plant. For sup
plying the'boilers of the steam plant, bunkers of 340,-
000 pounds capacity are necessary ; the bunker capac
ity for the producer-gas plant is 160,000 pounds. The 
total weight of machinery and fuel in ilie steam plant 
is 692,000 pounds, and the total length of the mach.in
ery space 52 feet ; the total weight of machinery and 
fuel for the producer-gas plant is 347,000 pounds, an!! 
the total length of the machinery space 34 feet 6 
inches. The value of this comparison is enhanced by 
the fact that it is made by Babcock &; Penton, the 
firm which built the steam·driven ship; and as they 
guarantee one horse-power for one pound of good bitu· 
t;ninous coal, the estimate of the engineers who have 
been working on this problem would seem to be not 
unreasonable, that the saving in fuel due to the fuel 
economy, and the increased cargo ' carried due to the 
saving in space and weight, would pay for the cost 
Of the complete J;llant in two years of operation. If 
only a sister ship to tbe steam freighter could be 
built and operated in the same service, an ideal oppor· 
tunity '¥ould be offered for obtaining valuable data 
as to the all-round emciency of the present, and what 
we believe to be the coming, motive power of the 
freight steamship. 

DEFEISE AGAIIST DIRIGIBLES. 
The Krupp guns for defense against dirigibles., a 

detailed description of which appears in the current 
SUJ.>PLEMENT. have attracted much attention, as might 
have been expected, from military experts of other 
countries. 

The Revue Militaire Suisse and other periodicals 
present some pertinent criticisms, coinciding with 
the view uniformly held by the SCIENTIFIC AMERICAN. 
tbat the only ade9uate means of defense against dirigi
bles lies in oilier dirigibles. 

The chief value of balloon guns rests on the fact 
of the well-defined limitations of the field of use of 
the balloon, namely, for scouting purposes. Thus 
dirigibles wlll be mainly employed in determining the 
regions of concentration of troops and their lines of 
march, the position of lines of railway and of navi
gable rivers, the fortification of frontiers and ports, 
and the movements of fieets. Hence, the problem of 
placing ordnance for defense is greatly simplified. 

As for the automobile gun, most experts agree that 
its only value would be for scouting and for rapid 
movement to any desired. point of defense. Even on 
first·class and open roads it would have great dim
culty in following the course of a dirigible ; whereas 
rapid and unfettered movement across a country when 
the roads were not only indifferent, but blocked by 
the movements of cavalry, of infantry, of provision 
trains, as well as by the disordered fiight of terrified 
inhabitants, would be unthinkable. 

The only formidable foe of a dirigible. then, is a 
better dirigible. And in direct combat between two 
airships, the two factors of speed and lightness would 
doubtless determine the . victor-speed, because it 

. would enable its possessor to determine the moment 
of attack, and lightness, or' '''lift,'' because an abso
lute advantage must rest with the crew which can 
open the attack from above. Such attack .would con
sist in the dropping of fire balls, the piercing of the 
lower craft .by volleys of scattering shot, the lower
ing of scythes with toothed blades to tear the envelope 
of the enemy's balloon, etc. 

In this connection a French critic notes the singular 
psychological phenomenon that troops are quickly de
moralized by the sight of a novel and unexpected 
method of attack, or evidence of being observed by 
spies. Unless they, feel that they can meet such 
attack with similar wealtons, they lose confidence in 
their omcers and become panic·stricken. 



ENGINEER.ING. 
It is gratifying to learn that the application of 

IIlock signaling on the railroads of the United States 
is increasing; although we could wish that the rate 
of progress were more rapid. The last report of the 
Interstate Commerce Commission showS that the total 
length of road operated under the block system at the 
lIeginning of the year was 59,548 miles, a Ilet increase 
over the previous year o� 879. The comparatively 
small increase is attributed to the financial depression. 

The special commission appointed by the Canadian 
government to prepare plans for a new Quebec bridge 
fa having made an extensive series of tests of the 
Itrength of riveted joints in nickel·steel plate.. The 
tests, which are to be made at the Engineering Ex· 
periment Station of the University of Illinois, require 
the testing to failure of about one hundred joints, in 
which any movement of the joints will be measured 
to one-ten-thousandth of an inch. 

That the speed of battleship constructioll Is liable 
to be 'delayed by the failure of the governmel!lt to ,de
liver material ali! fast as it is called for, is shown: by 
the case of the "North Dakota." On May 1st, whl!n 
the ship was 81.5 per cent completed, �. bul1de� 
were still lacking armor for three turrets. andeigh· 
teen plates of the upper casePlate armor. which had 

been rejected by the government and wldCh 'Wftl hate 

to be rem�de. It had· been hoped ··to : complete the 
trials of this battleship during the· present ·year. 

The trees which are used in the government work 
of reforestation are grown at eight government nur· 
series in the Western Forest Reserves. The prelim
inary stage of forest planting has been passed, and 
the eight stations now contain som� 9,000,000 trees 
from one to three years old. Several··planting stations 
have produced, already, trees of sufficient growth for 
planting on the permanent sites, a'ild about;Oo,OOO 
of these were planted during the winter and .pring 
of 1907. 

The advisability of making the overhead trolley 
line of specially strong construction, on such stretches 
of electrified. road as are used jointly by steam locomo
tive and electric trains, was illustrated last week on 

the Long Island Railroad at Far Rockaway, when a 
wire from the overhead trolley broke from its fasten· 
ing alld struck the engine. The shock threw the engi
.eer from his seat, and the broken wires, coming in 

contact with the gas piping, ignited the gas tallks 

beneath the cars and started a confiagration. 
According to a dispatch from Berlin, the Krupp 

arm has contributed $2,500 per year to enable Prof. 
Weichert of Goettingen to prosecute hill experiments 
with an aerial or "fiying" torpedo, for which extra
ordinary speeds are claimed. The object of Prof. 
Weichert's present investigation is to work out a sys
tem of wireless cOlltrol. Although such details as 

have been made public are so confusing as to scarcely 
warrant repetition, there can be little doubt that ex· 
perimental work of this character is being seriously 
undertaken. 

The Public Service Commission i8 to be credited 
with inaugurati:qg a most valuable improvement in 
rapid-transit travel in New York city, by securing the 
illtroduction of the center-door type of car on the New 

York Subway. This is the type of car preferred by 
the operating company, which has built an experi· 
mental train that has given good results. To pre
vent passengers on the train from blocking these new 

doorways, the entrance space is bisected by a railing, 

which extends from the door sill nearly to the middle 
of the aisle. With the space thus divided, an obstruct
ing passenger would be swept into or out of the car 
by the rush of trafDc. 

The United States Reclamation Service announce!!! 
the completion on May 1st, 1909, of the Pathfinder 
dam, which has been built on the North Platte River, 
Wyoming. It consists of a vertical, concre�rubble 
arch, 215 feet in height, Which closes the river where 
it fiows through a narrow gorge. The length of the 
dam on its crest is only 500 feet, yet the storage 
capacity is 1,025,000 acre-feet or 358.000,000,000 gallons. 
Its great capacity is shown by a comparison with the 
largest reservoirs in the East, of which the Wachusett 
dam has a capacity of 192,000 acre-feet, the new Cro
ton dam of 92,000 acre-feet, and the ABhokaR dam 
now under construction of 368,000 acre-feet. 

That the British government places great value on 
the maintenance of friendly relations with the private 
si1ip-building establishments is shown by the following 
statement of the First Lord of the Admiralty at the 
receilt launch of one of the "Dreadnoughts," when he 
said: "1 am glad to have the opportunity of saying 
how much we prize the good feeling that exists be

tween the Admiralty and 'the great flrms which sup
ply us. Unless we could rely Oil these flrms, and 
know that in any emergency they would be ready to 
put everything within their resources at our disposal, 
we never could answer to Parliament and the COUBtry 
for the necessary supplies to maintain the supremacy 
of the fieet. I regard the existence of the flrm which 
buUt uu. ship as a. great national asset." 

Scientific Amertca� 
AERONAUTICS. 

The fil1lt meet and fiight exhibition of the Aero
nautic Society at Morris Park has been postponed to 
Saturday, June 5th. An additional prize of $150 has 
been offered for the machine having the best points of 
design and construction. 

Amlouncement has just been made of the formation 
at Berlin of the Wright Flying Machine Company, Ltd. 
This company has a capital of $125,000 and is backed 
by the Krupps, the Allgemeine Elektricitaets Gesell· 
schaft and the Ludwig Loewe Company. It is to pur· 
chase the exclusive rights for the Wright aeroplane 
for the German empire, its colonies and protectorates, 
as well as for Sweden, Norway, Denmark, and Turkey. 
The arrangement wUl extend over a period of flfteen 
years, the company to be entitled to all improvements 
made by the Wrights durhig this time. The brothers 
have also made arrangements with the Italian govern· 
ment, whUe in England they are · building a half dozen 

inachines for private sale. No less than forty Wright 
aeroplanes are said to be under construction in France 
at the' present time. 

The first national balloon race of the Aero Club of 
America wlll start from Indianapolis in the afterno!)n 
ot JUDe. 5th. Six balloons are entered in this event, 
mOlit of them being new ones constructed for this 
race. Mr. A. H. Forbes, the acting president of the 
A. C. A., and Mr. Charles Walsh wlll be the only rep
resentatives of an Eastern club. Particular interest 
attaches to Mr. Forbes's new balloon "New York," con
structed by Capt. Baldwin, since the envelope has no 
less than 20 films of rubber laid upon and vulcanized 
to two· layers of cotton fabric, whereas eightJiImS of 
tubber is the greatest number that has-heretofore been 
used. Mr. Walsh will go up in the balloon "Hoosier." 

President Taft Is eager to witness an aeroplane 
flight by Orville or Wilbur Wright, and if possible ar
rangements will be made for one or the other of the 
broflhers to make an exhibition fiight at Washington 
on June 10th, when the President will present ·them 
with the medals of the Aero Club of America at the 
White· House. A special train will convey the mem
bers of the Aero Club to Washington, and it is ex
pected that fully 100 will make the trip especially to 
witness the presentation. On May 20th M. Paul Tlss
andler, one of Wilbur Wright's French pupils, made 
at Pau a fiight lasting one hour and· ten minutes. 

OIl the 18th, instant Wilbur R. Kimball, the secretary 
of·the Aeronautic ·Society, tried his new aeroplane at 
Morris Park. This machine has eiglit 4-foot propellers 
arranged in line between the two planes. The pro· 
pellers are driven from a 5O-horse-power 4-cylinder, 

2'cycle motor by means of a small wire cable. The 

test was successful as far as the propellers were con
cerned, as they operated satisfactorily and developed 
sU1licient thrust to send the machine along at good 
speed. Unfortunately it could not be steered when on 
the ground, and it ran off the track and damaged the 
horizontal· rudder. 

. 

PftIfo Henry a. Olaytou, who for sixteen years has
�upled, the position· Of- meteorologist at the Blue Hill 

ObservatOry, expects to· ct08S the Atlantic ·In the near 
fJltu..e in a balloon •• He believes there' are upper air 
currents flowing . constantly eastward, which would 

make it. possible to do this In three or four days. He 

expects to use a verY large balloon, of about 230,000 
cubic feet capacity. He w at present ia San, Fran· 
cisco, from which point Le· in';ends to make a preliml. 
nary iest fiight acroSS the continent. Prof. CIaytcm's 
proj�t is similar to that proposed lately by JO!!Ieph 
Bruckner, who expects to perfonn the same feat In 
an airship by malf,ing uae of trade winds which blow 
to the eastward during a ce: tain part of the year. 

A. Gastou. Dauville, asserts that aviators. make a 
mistake by practising soaring fiight iu a horizontal 

plane. This method makes use of air resistance to 
overcome weight .. and iIi. ibis way excludes· all de
velopment of progress. He adds that the proper 
course would be an undulating flight, which would 
flrst use air. resistance to 07ercome weight and theD 

use· weight to overcome ail" resistance. In support of 
this view he c1te11 the experiments of C8pazza and 
Lilienthal. According to this view, In undulating 
flight gravity would furnl-m a motor destitute of 
weight, using no fuel, and of unlimited power, the 

only motor able· to produce speed comparable to that 
Of birds and to .overcome the action of the strongest 
winds. M. Dauville criticises aeroplanes hitherto cori� 
structed in that their construction is too light to re
sist BUdden gusts. 

• t.a • 

Chmese Ink is made by carbonizing a mixture of 
colza or sesame oil, varnlsh,.and lard, and mlxlBg the 
product with gum water and a UWe camphor aad 

musk. .. The paste thus obtained Is beaten with steel 
hammers ori a block of wood. A metallic luster is 

given to the ink by adding from 25 to. 140 leaves of 
gold to each pound. The ink is then pressed and 
dried in wooden molds. 

SCIENCE� 
Por several years past the sheepmen of the South· 

west have suffered serious losses from a disease 
lmown among the Mexican herders as "pingui3." 
"Pinguti" is popularly supposed to be caused by eat
ing either the leaves or roots of a plant which has 
in the last few years been quite prominent in the 
public eye as the rubber plant or rubber weed. Hot 
water and salt is an e1licacious remedy. 

The value of X-rays in superficial carcinomata is 
well established. But their value in deep-seated ma
lignant diseases is doubtful. Dr. G. F. Phaler. has 
published an important paper based on the treatment 
of 35 sarcomata and 304 deep-seated carcinomata. The 
results are encouraging, considering the hopeless char
acter of the cases. In over fifty per cent of carcino
mata he obtained recoveries. 

A tribe of Brazilian Indians, .living on the island of 
Pacoval.at the mouth of the Amazon River, clothe 
themselves ip nothing more nor less than a piece of 
pottery. The "tanga," as thi.s piece of earthenware 
clothing or more properly apron is called in Portu
guese, is sfllnly a curved piece of earthenware tri
angular in ltour, the convex surface of which is 
,elaborately ornamented. It is surmised that the first 
tangas were Simply pieces of broken earthenware. 

A large plot of ground in New Yor'k city has been 
given by Mrs. C. ·P. Huntington to the American Geo
graphical Society, on the condition that the society 
raises money for the erection of a building on the site. 
The.society has accepted the condition. It may be of 
interest 'to-note that the society is the oldest in the 
United States, having been founded in 1852, when 
there were but twelve similar associations in the 
world. 

The oarbon diozide recorder is a welcome addition 
to the modern boiler house equipment. It is the func
tion of the recorder to take samples of the fiue gases 
at intervals of two to four minutes, to analyze them 
for the percentage of carbon dioxide which they con
tain, and to record the results on a clock-driven chart. 
The record shows whether proper conditions for main
taining complete combustion have been preserved, and 
enable the fireman to stoke properly. 

The very special subject of heredity of hair color 
has been exhaustively considered by Gertrude and 
Charles Davenport. From their investigations it fol
lows that there are probably two main types of pig· 
ment in human hair-one a reddish yellow an!l the 
other a sepia-browD-and that "two parents with clear 
blue eyes and yellow or flaxen straight hair can have 
children only of the same type,· no matter what the 
grandparental characteristics were; that dark-eyed 
aDd dark-haired, curly-haire!l parents may have chil
dren like themselves, but also of the less developed 
condition." 

What is known as the Greenland Society, of Copen
hagen, has been formed for the purpose of developing 
the natural resources of Greenland. The annual re
port states that interesting results have been obtained 
from the explorations made for a large Danish syndi
cate during the years 1903-1907 in Greenland, by Nor
wegian and German engineers. Up to the present 
about the only products known were cryolite, which 
deposits are now extensively worked, and coal de
po!!!lts. The recent explorations ahow that there is to 
be found graphite of a very good quality, besides as
�sto8, mica, and copper. It appears that copper is 
abundant iB Greenland. At present it is already taken 
out at the Alangossak mines. 

lp Brussels an investigation has been made of the 
effeCt of ventilating fans in restaurants and other pub
lic . places. Some of· the ventilators simply agitated 
the'air, while others were connected with openings iii. 
th& . wall. The experiments were made by determin
Ing ,the number of bacteria in a cubic meter of air 
before the ventilator had been started and after it 
had �en running an hour or two hours. The results 
mat be summarized as follows: In a number of 

cafl1S aad restaurants the number of bacteria in a 

cubic meter of air, in the morning before the venti
lators were started, ranged from 10,000 to 22,000. 
After an hour's running the number ranged from 
17,000 to 48,000; after two hours' running the num
ber ranged from 27,500 to 85,000. Another experiment 
was made in a labOratory where remedies for tuber
culosis were prepared. Here the number of bacteria 
rose from 8,500 before the ventilator was started to 
45,000 after one hour's running and to 75,000 after 
two hours' running. Another experiment was made 
1. a private parlor. The number of bacteria pel" cubic 
meter, 650 before the starting of the ventilator, rose 
to 2,500 in one hour and t� 4,000 in two hours. The 
ventilator was then sto-pped. Two hours later the 
number of bacteria per cubic meter had fallen to 700. 
These flgures are so eloquent, that :8.0 further discus
sion Is needed to show that the ventilators used in 
all these cases did far more harm than good, by cre
ating a livElly current of air which stirred up ,lLDd 
carried with it dust containing bacteria. 



THE NEW KNIPPELS BRIDGE AT COPENHAGEN. 

BY OUR ENGLISH CORRESPONDENT. 
Improved facilities for communication between Co

penhagen and its suburb of Christianshavn on the is
land of Armager, which is divided from the city by 
the harbor channel, have recently been provided by 
the construction of a handsome new bridge of the bas· 
cule type. The present structure offers an interesting 
and convincing example of the possibility of carrying 
out a bascule bridge upon 
Ornamental lines. In the 
preparation of the designs, 
due regard was given to 
the picturesque character 
of the neighboring build
ings, with which the new 
bridge is in pleasing har
mony. The bridge was 
constructed under the su
pervision of Mr. H. C. V. 
Moller, the chief engineer 
to the Harbor Board of 
Copenhagen, to w h o  s e 
courtesy we are indebted 
for the accompanying il
lustrations and particulars 
contained in this article. 
It was completed and 
opened for traffic at the 
end of 1908. 

It is thrown across the 
waterway at a point di
rectly north of the struc
ture it superseded, and the 
hanks of the channel had 
to he regulated and the 
bridge set at the correct 
angle to the current, so as 
to insure navigation on 
the· river being completely 
satisfactory. 
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circular wall, witb transverse walls serving as but· 
tresses and with locks between. This work was 
carried out while the pier was fioating; and, as 
the mass gradually sank under the superimposed 
weight of the masonry, the sheet-iron lining was con
tinued upward, a height of about three feet thereof 
always being maintained above water level. When 
the pier had been continued in this manner to the 
requisite height, the top was corbeled to receive the 

Tbe fixed spans are of the ordinary plate-girder pat
tern, and the movable leaves are constructed in accord
ance with the well-known Strauss trunnion bascule prin
ciples. The counterweight, when the spans are down, 
rests in a position high above the· roadway in the tow
ers, being pivotally carried on two legs on pins in the 
tail ends of the leaves, the movement of the counter
weight above being controlled by the usual links con
stituting the characteristic parallel motion of the 

The channel which the 
new bridge spans has a 
total width of 257 feet 6 

Width of opening, 92 feet 6 Inches. Width of bridge roadway, 22 feet 7 Inches. Width of each sidewalk, 10 teet 3 Inches. 

Strauss design. As the 
leaf rises the counter
weight descends toward 
the roadway, finally dis
appearing into a pit, when 
the limit of the upward 
travel of the span is 
reached. The equipoise of 
the leaf and its counter· 
weight during this move
ment is dependent on the 
four axes of rotation, viz.: 
the axle of the platform; 
the counterweight leg's 
point of support on the 
tail end of the leaf; the 
axis of rotation of the 
guiding member on the 
counterweight; and fourth
ly, the fixed axis of ro
tation of the guiding 
member on the tower 
structure, lying in the 
angles of a parallelo
gram. The advantage of 
this arrangement is that 
the length of the tail ends 
may be considerably re
duced, and space rendered 
available for a large heavy 
counterweight. The leaves 
of the Knippels bridge 
each weigh 146 tons, and 
tbe respective counter-

inches, with a depth of 
25 feet 6 inches. The drawbridge itself spans a chan
nel of 92 feet 6 inches clear width. The bridge is of 
the double-leaf type, the total length of the movable 
section being 109 feet 2 inches between centers. These 
are carried on two piers built in the channel, access 
thereto being gained from either bank over a short 
fixed span. The roadway of t4e bascule section has 
a clear width of 22 feet 7 inches, and carries two 
tracks for the electric surface tramway. On either 
side is a sidewalk 10 feet 3 inches wide on the bas· 
cules, opening out to 13 feet 8 inches wide at the 
approaches, w h e r  e the 
whole bridge widens out 
funnel wise for the con· 
venience of the traffic. 

The erection of the 
work entailed the sur· 
mounting of several diffi
culties incidental to the 
heavy traffic on the water
way at this point. This 
was especially so in con
nection with the piers, 
the greater part of the 
building of which could 
not be done in situ, but 
had to be carried on at a 
cOllvenient point in the 
harbor and subsequently 
towed into position and 
set upon the foundations: 

The new bascule bridge at Copenhagen. 

granite masonry forming the superstructure of tbe 
pier. To insure the pier maintaining an even keel 
during the attachment of the masonry, building was 

.carried out symmetrically, and the parts filling out 
at the ends were subsequently removed. 

This method of construction was .carried on until 
the bottom of the piers had- sunk to a depth leaving 
only a space of about 12 inches between the under 
surface of the bottoms and the face of the foundations 
which were ready to receive them. The piers were 
ultimately towed into pOSition above the foundations, 

weight 247 tons. 
In order to eliminate 

all vibration arising from traffic, the bridge has been 
constructed in sucb a manner that the leaves are 
locked against each other by hinges in the upper part 
of the top chords, while the pressure is transferred to 
abutment hinges on trestles in the piers. 

The first operation in raising the bascules Is the 
lowering of . the counterweights upon the tail ends, 
so that they counterbalance the weight of the leaves. 
This Is carried out hydraulically. The leaves are then 
raised by means of electrically-driven gearing. EacIi 
of tlie leaf girders carries a spur gear meshing with 

a series of fixed pinions, 
and vertical shafts extend
ing through the columns of 
the towers. 

The piers, which have 
an over-all length ef 78 
feet 8 inches and a width 
of 26 feet 6 inches beneath 
the bridge, are provided 
with chambers into which 
the tail ends of the leaves 
with their counterweights 
descend, when the bas
cules are raised, and they 
also contain a large pro
portion of the hydraulic 
machinery. 

They were constructed 
on slips and were provid-

Note the treatment of the !"chitectural features of the bridge to harmonize with tbe neighboring buildings. 

�hen the bascules have 
been lowered again to 
their correct position, the 
pressure of the counter
weights on the tail ends 
of each leaf is removed 
by hydraulic p i s  t o n  s, 
which lift the legs of the 
counterweights until tbey 
cease to bear upon the 
tail ends of the span. The 
mechanical action of rais
ing and lowering each 
leaf is carried out by 
means of two 54-horse
power electric motors, one 
In each tower. About 13 
kilowatts is expended in 
the raising and lowering 
of both leaves, and the 
time occupied In either 
raising or lowering the 
bascules is about 25 sec
onds, the same time being 
occupied in removing the 
pressure of the counter
weights from the tail 
ends. � h e n  a s m al l  
steamer passes the bridge 
the traffic Is stopped for 

ed with strong water-
tight bottoms, built up of 
a ring-shaped iron girder and transverse members, to 
tbe under side of which the bottom plates were riv
eted. To the outside of the ring-shaped iron girder 
was attacbed the vertical sheet-iron plating forming 
tbe wall of the caisson. For purposes of launcbing 
tbis was only carried up to a beight of a few feet. 
Launching was carried out in the usual manner. Con
crete was tben laid on the bottom to form a founda
tion for tbe masonry. wbic;\l wa!l so built as to form a 

Pol'tal view of Copenhagen bridge with bascule l'aised. 

THE NEW KNIPPELS BRIDGE AT COPENHAGEN. 

and tben slowly lowered until the iron ring girder 
of the piers bore upon tbe surface of the foundations. 
Divers then descended to see that the piers were in 
correct position, and drove wooden wedges between 
the rims of the plates of tbe bottoms and the founda
tions, and completed tbe clay packing all round to 
secure a water-tight joint. �hen this was done,· the 
bottom of the pier was attached to its foundations by. 
grouting with pure dis1301ved cement. 

about two minutes, this 
interval Increasing pro
portionately to the dimen-

sions of a larger vessel. The construction of the whole 
bridge has entailed an expenditure of approximately 
$286,000. 

••• • 
The United States government has given permil3-

sion to Horace G. Herold to remove a 12-ton meteorite 
wbich be discovered in the �ashington National For
est in December, 1907. Tbis is said to be o�e of the 
largest, if not the largest, meteorites in the world. 



FLUID COllPRESSION OF STEEL INGOTS. 
BY J. F. S. SPRINGER. 

In the older days, when railway rails were made of 
wrought iron, the casting of ingots does not seem to 
have been attended with the grave disadvantage of pip
ing so common to-day. It would appear that the tend
ency to pipe is clearly traceable to the carbon content 
of the metal, and that steels having higher percentages 
of carbon are more subject to this defect than the 
milder varieties. Conse-
quently, with the high car
bon percentages prevalent 
and necessary to modern 
rail steel, the piping of in
gots has come into especial 
prorrnnence, on account of 
the breakages of rails at· 
trihuted largely to this 
cause. 
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However, the contraction which took place upon solidi· 
fying has the effect of withdrawing the sides of the 
ingot from the mold. Moreover, the mold, expanding 
from the influx of heat, increases this separation. By 
the Harmet process, the bottom of the mold, which is 
movable, is forced upward by hydraulic means, bring
ing the ingot and the sides of the mold again into con
tact. The forcing of the bottom upward continues, 
however, and this results in the sides being forced in 

steel. The cross pieces are cast iron. The plunger G 
passes up through an opening in the cross piece BB, 
and projects above the surface during the operation 
of the press. Within the upper cross piece AA is the 
cylinder K, containing a double-acting piston L. 
These are the main essentials of the press proper. 

When it is desired to compress an ingot, the car 0, 
which runs on a suitable track, is brought over the 
lower cross piece into an exact position mechanically 

determined. Upon this 
car is the mold ' H, rein
forced by the metal bands 
JJ. This mold contains 
the freshly-cast ingot K. 
The double-acting piston 
L, controlling a plunger, 
may be let down until the 
plunger rests on the upper 
surface of the molten 
metal. Tte piston or 
plunger N forms a mov
able bottom for the mold. 
However, in order to pre
serve the surface of this 
piston, the removable piece 
M is inserted. 

A pipe is a cavity-of 
the form of an inverted 
cone-which forms in the 
upper part of the ingot as 
it cools subsequent to the 
pouring process. This 
cavity is sometimes short; 
at other times it extends 
downward 30 or 40 per 
cent of the length of the 
ingot. Apart from special 
methods of treating the 
steel, it is necessary to cut 
off this unsound portion in 
order to get perfect steel. 
In fact, it is really neces
sary to discard more than 
the portion actually piped 
in order to eliminate a 
further evil. This is the 
segregate. It is a locality 
where the carbon, sulphur, 
phosphorus, and other com· 
ponents of the steel are 
found in excess. This de
fective steel is usually 
found near the bottom of 

A 3,oOO·ton fluid-compression press capable 
of taking a 22-ton ingot . 

An 1 8-ton ingot sawn in two to show absence 
of piping. 

The tie bolts may be 
hollow. This permits of 
one ( D )  being used for the 
purpose of conducting the 
water to the cylinder E, 
by the pipe P. The hollow 
space in the other ( 0) af· 
fords a conduit for two 
cords attached to the pis
ton F. These are not 
shown, however, in the 
diagram. Both of the 
cords pass through to the 
upper part of the appar
atus, where one is con
nected with a recording 
device, while the other is 
connected with the ac
cumulator. 

In operating the press, 
the pipe. To eliminate it, 
::oomewhat more than the strongly piped portion of the 
steel should be cut off. 

Now, the great expense of securing sound steel by 
reducing to . scrap such enormous percentages of the 
ingot as cast, long ago induced inventors to seek a 
more profitable solution of the problem. 

Some few years ago a new process was developed 
in France, which seems to be exceedingly effective in 
eliminating the pipe imd reducing the tendency to 
form segregates. This is the Harmet system of fluid 

Group of three 1 ,OOO-ton presses. 

u pon the fluid interior. The tapering form of the 
mold is the controlling factor in this compressing 
process. As It goes on, the internal mass feels the 
effects, and any cavity-forming tendencies are counter· 
acted from the outset. This method has been termed 
a "wire-drawing" process. This is scarcely correct, 
seeing that, although a wire is passed through a re
ducing plate to which the tapering mold indeed cor· 
responds, still the ingot is pressed from behind while 
the wire is drawn from the front-an essentially dif-

In front of these are the three recording drums and the controlling 
apparatus. 

Section through a Harmet 
fluid·compression 

press. 

compression by "wire drawing." It has been rather 
extensively adopted in E1urope. The ingot is cast in a 
tapering mold, the smaller end being up. As the mold 
is at a much lower temperature than the molten metal, 
and is quite massive in addition, the freshly cast in· 
got soon solidifies upon its base and on the sides. 
While this -shell-like portion goes on contracting as 
cooling proceeds, still it is at a slow rate. It remains 
of approximately the same size as when first formed. 

FLUID COllPRESSION OF STEEL I NGOTS. 

ferent procedure. In the diagram, we have a vertical 
sectional view of a Harmet press. There are two 
cross pieces, AA and BB. These are kept separated by 
the tie bolts, 0 and D. The lower cross piece may be 
sunk below the surface of the shop floor. Within this 
cross piece is arranged a hydraulic cylinder E, which 
is served by the pipe .P. Within the cylinder is a 
piston, F, containing a well in which lies the plunger 
G. These three pieces, E, F, and G, are of. forged 

the upper piston and 
plunger do not serve as compressors. They may rest 
idly, however, upon the top of the molten ingot. The 
lower piston F is the compressor. It is actuated by 
hydraulic power. As it is thus forced upward, it car
ries with it the plungers G and N, forcing the ingot 
upward into the tapering mold. 

The 'compressing process is continued slowly from 
the moment a sufficient shell is formed until the en· 
tire ingot is solidified. This is a period which varies 
greatly on account of the difference in size of the in-

View of large Harmet . press at St. Etienne. 

View from the operating platform . •  bowing the stripping cyliuder. the 
cross·head. the massive tie holts, and the' upper part of  reinforced mold . 

gots. An ingot of thirty tons would require about 
five hours, while the tiny block of 100 pounds would 
probably, "freeze" in a very few minutes. Of course, 
form enters here, but the extremes given will afford 
an idea of the usual conditions. 

When the ingot has been compressed to the moment 
of solldiftcatiqn, the upper piston and plunger are op
erated to discharge it from the mold. However, it is 
of advantage-if the press be of sWlicient power-to 



continue compression until the ingot has fully cooled 
to some reasonably low temperature. This latter pro
cedure is, however, scarcely applicable to the large 
ingots, on account of the enormous pressure requisite 
to maintain compression after the solidifying point 
has been reached. But for the small blocks this pro
cess is said to produce freedom from these defects 
arising from the internal stresses set up by contrac
tion of the solid mass. 

In carrying on this compression, it is important to 
go neither too fast nor too slow. The effort is just 
to exceed the continual contraction, . thus producing a 
compressive effect. But to do this is not so simple II,S 
might at first blush appear. The molten mass lies 
within the solidified shell, and . the purpose is that 
.compression shall proceed just fast enough to have 
the fluid continually on the point of overflowing. The 
top of the ingot is, however, down within the apparatus 
and not favorably situated for observation. So, in 
order to determine the precise rate, the upper piston 
and plmiger are removed, and a mirror fitted at an 
angle of forty-five degrees at the top of the press, in 
such position as to reflect to the eye the conditions 
at the top of the molten ingot. In this way one or 
more experimental ingots may be compressed. These 
may, indeed, be split open and examined. In the 
meantime, a record has been made through the agency 
of one of the cords running from the lower piston. 
This is kept in tension by a small drum and spring 
coil. The cord controls a pencil which slides up and 
down, in a vertical direction, in accordance with the 
rise and fall of the lower piston. While the pencil 
moves thus vertically, it traces a line on paper wound 
upon a drum which is rotated by clockwork. In this 
way a curve is drawn recording the movements of the 
piston in compressing the successful experimental in
got. In practice, this curve is duplicated, an attend
ant keeping watch during the operation of the ma
chine. 
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ate battery consists of eight 45-caliber 8-inch guns, 
mounted in four turrets on the main deck, in the po
sitions shown in our photograph. The axes, both of 
these and of the 12-inch guns, are about 26 feet above 
the water. On the gun deck is a battery of eight 7-
inch guns mounted in broadside, two of which can be 
trained dead ahead and two dead astern. They are 
protected by side armor of 7 inches of steel and by 
circular gunshields fitting snugly in the opening, which 
are 6 inches in thickness. For torpedo defense a 
dozen 3-inch rapid-fire guns and fifteen smaller gullS 
are mounted in various suitable positions throughout 
the superstructure and bridges. There are two sub
merged torpedo tubes for firing the new 21-inch tur
bine-driven torpedo. 

, So far, so good. The powers of defense and attack 
as represented by the guns and armor are very for
midable for a ship of this size. When we come, how
ever, to the questions of speed and coal supply. there 
is a. serious falling off as compared with the "Con
necticut," the bunker capacity being reduced from 
2,275 tons. to 1,800 tons ; and the speed, which in the 
case of tbe "Connecticut" was 18.78 knots on her 
trials, falls to 17.11 knots in the "Mississippi." It 
is when we consider this question of coal supply and 
speed that the folly of Congress, in arbitrarily limit
ing the displacement to 13,000 tons. is evident. In 
these days of 19, 20. and 21-knot battleships, the 
possession of only 17 knots speed practically relegates 
the "Mississippi" to the position of a second-class 
battleship. If she took her place in line with our 
own "Dreadnoughts," theIr speed 'in battle would be 
limited to the 15 or at most 16 knots, which would 
probably be the ' best that the "Mississippi" could be 
depended upon to do, if called upon suddently during 
the long period of wear and tear incidental to a 
naval campaign. As a matter of fact, she would: prove 
to be something of a handicap to the average bat
tleships of the pre."Dreadnought" per! :.U:, such as the 

Two of the very largest presses are now in opera· 
tion in Great Britain-one capable of compressing a 
34-ton ingot being- in Scotland, the: other competent 
to handle an ingot of 40 tons being in England. 
There are, scattered over Europe, thirty-two Harmet 
presses in actual operation. 

It may be sufficient to say in reference to the qual
ity of the steel that the French government accepts 
Harmet ingots with only a 5 per cent discard from 
the top of the block. 

. "Connecticut" and "New Hampshire," or the 19-knot 
vessels 'of the "Georgia" class. It is quite conceivable. 
that in some critIcal maneuver of a sea fight, in which 
the possession of a knot or two of additional speed 
was of vital importance, the 17-knot "Idaho" and "Mis
Sissippi" might prove to be a decided handicap upon 
the remainder of the-fleet. 

• • • • • 
THE NEW UNITED STATES BATTLESHIP " :MISSISSIPPI." 

On March 3rd, 1903, Congress authorized the con
struction of two battleships, which were to be of 13,-
000 tons displacement and carry the maximum armor 
and armament and have the maximum speed compati
ble with this limited displacement. In the previous 
year two battleships, the "Connecticut" and "Louis
iana," had been authorized ; but in their case the dis
placement had been set by Congress at 16,000 tons. 
On that more generous allowance the naval construc
tors were able. to. provide an armament consisting 
of four 12-inch guns, eight 8-inch, twelve 7-inch, and 
twenty 3-inch. The protection COnsisted of a, water
line belt from 9 to 11 incbes. in thickness, 12 inches of 
armor on the 12-inch gun turrets and 6 %. inches on 
the 8-inch gun turrets, and the speed, . with 16,500 
horse-power, was 18 knots. Coal bunkers were pro
vided with a capacity of 2,275 tons. 

With a ship of the above characteristics before 
them, the naval constructors were presented with the 
problem of seeing how many of its effective elements 
they could retain in a ship of:·, :},OOO tons less dis
placement. The result Is seen in the two sister 
ships, "Mississippi" and "Idaho." Their length Is 
371" feet, beam 77 feet, and mean draft 24 feet 8 inches, 
as against 450 feet length, 76 feet 10 inches beam, and 
24 feet 6 inches mea¥ draft in the case of the "Con
necticut." The distributi(}u of thee armor is as fol
lows : There is a waterline belt 9 inches in thickness 
amid�hips, which extends from stem to stern, and 
gradually reduces to a thickness of 4 inches at the 
ends. Above the belt the sides of the ship are pro
tected by 7 inche& of armor to the level of the gun 
deck, .alld the 'l-inch guns mQunted upon the gun deck 
are a'lso protect�d by 7 inches of armor. The pro
tective deck, which is located at the level of the top of 
the main belt armor, is 1% inches thick on the flat 
portion, . and 3 inches in thickness where it slopes 
down to a junction with the bottom of the armor belt. 
The 12-inch gun turrets are protected by 12 inches of 
armor on the front plate and 8 inches on the sides and 
rear. The 9·inch gun turrets carry 6% inches of armor 
on the front plate and 6 inches elsewhere. 

The battery for a ship · of 13,000 tons displacement 
is unusually powerful. It consists of four 45-caliber 
12-inch guns, mounted in two turrets f�rd and aft. 
These guns are of great length, measuring 47 feet 
from breech to muzzle ; and although the bore is 12 
inches, they are so long that, in the deck view of the 
(T,Uns on our front page, this length, assisted by: the 
fore-shortening of the photograph, makes the gun 
look like the proverbial "pipe stem." The intermedi-

This, however, is pure theorizing, and the chances 
are that if the "Mississippi" were ever called upon 
to cast loose her guns for an engagement, she would 
be able, at least with vessels of her own pre-"Dread
nought" type, to give and take the hard knocks of a 

sea fight with credit to herself and the flag she flies. 
Particular , interest attaches to the "Mississippi" at 
the present time because of her voyage up the noble 
river of the same name. 

The contract for the "Mississippi" was signed Janu
ary 25th, 1904 ; her keel was laid May 12th, 1904 ; she 
was launched September. 30th, 1905 ; and she "lent 
into commission February 1st, 1908. 

• • • • •  
Sir WOllam Ramsay on the Transformation of 

the Elements. 

In the. course of his recent presidential address be
fore the Chemical Society, London, Sir William Ram
say said, as reported in the London Times, that his 
subject was the hypothesis that the genuine difference 
between elements was due to their gain or loss of elec
trons. The question was whether, to take a concrete 
example, an atom of sodium by losing or gaining elec
trons remained an atom of sodium, or whether the 
loss or gain of electrons did not cause it to. change' 
into some other element or elements. HavIng, stated · 
some theoretical arguments in favor of the possibility 
of transformation, he went on to describe some experi
ments bearing on the question. He first mentioned 
the transformation of radium emanation into helium, 
which had been amply established. He next referred 
to his experiments on the action of emanation on solu
tion of copper sulphate and nitrate. Four experiments 
were made, and with each exactly similar duplicate 
experiments were tried ' in which no emanation was 
employed. A larger residue was obtained in each case 
from the emanation solutions than from the dupli
cates, and while the residues from the emanation solu
tions showed a faint trace of lithium, those from the 
duplicates failed to give spectroscopic evidence of the 
presence of that element. -"The fact of the experiments 
having been carried out in duplicate rendered in
applicable the criticism of Prof. Hartley that acci
dental contamination with lithium was probable. As 
regards the alleged repetition of the experiments by 
Mme. Curie and Mlle. Gleditsch, who, using platinum 
vessels, obtained no greater residue and no trace of 
l(thium, there were two possible replies-either the 
conditions were varIed, or conceivably a trace of lith
ium from the glass vessel employed ( which, however, 
had been tested for lithium with negative result) was 
dissolved in presence of emanation and copper but 
escaped solution in absence of copper or of emanation. 
A research on the action of emanation on solution of 
silver nitrate contained in a silica bulb yielded nega· 
tive results, but he had stumbled across a case of appar-
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ent transformation while working in a totally different 
direction. On December 20th, 1905, 270 grammes of 
purifled thorium n�trate was dissolved in about 300 
cubic centimeters of water, and the flask in which 
the solution was contained was repeatedly evacuated 
by a mercury pump until no gas could be pumped off. 
The stopcock attached to it was then closed, arrange
ments being made so that if any leakage occurred it 
would be detected. After the flask had stood for. 168 
days the gas in it ( 5.750 cubic centimeters ) was 
pumped out and exambHid for helium with doubtful 
results. The flask was again closed, and on August 
3rd, 1907, after 173 days, the gas in it was again ex
amined. Again the presence of helium was question
able, but 1.08 cubic centimeter of carbon dioxide was 
found. At the next examination, on :March 30th, 1908, 
there was distinct evidence of a helium spectrum, and 
the gas contaIned 1.209 cubic centimeter of carbon 
dioxide. It was then thought possible that the car
bon dioxide had been produced from the grease of the 
stopcock, and therefore a little mercury was intro
duced into the capillary tube leading to the stopcock 
so that the latter was protected from contact with the 
thorium solution. After 310 days the gas was again 
withdrawn. Instead of three or four cubic centi
meters, no less than 180 cubic centimeters was col
lected ; it was almost pure nitrogen, but in all 0.62� 
cubic centimeter of carbon dioxide was separated from 
it. 'l'hese experiments, Sir William Ramsay said, ren
cered it at least probable that thorium engendered 
carbon dioxide, or, in other words, that carbon was 
one of its degradation products. Experiments further 
indicated that the action of radium emanation on 
thorium nitrate solutions was also attended with the 
formation of carbon dioxide, and the same was the 
case with an. acid solution of zirconium nitrate. An 
experiment with lead chlorate proved blank, but with 
bismuth perchlorate the formation of carbon dioxide 
appeared certain. In conclusion Sir William Ramsay, 
after mentioning that every precaution which could 
be thought of was taken to exclude foreign gas, said 
that while these were the factf;, no · One was better 

' aware than he how insufficient wa.':! the proof, and 
that many other experiments must be made before it 
could be confidently asserted that certain elements, 
when exposed to . "concentrated energy," underwent 
degradation into carbon. 

• • • • • 
Oxygen and Water, Vapor on Mars. 

After a careful study of the spectrum of Mars, 
Director W. W. Campbell of the Lick Observatory has 
decided that oxygen and water vapor in the atmos
phere of Mars do not exist "in sufficient quantities to 
be detected by the spectroscope as . available." Prof. 
Campbell refers to the study of this subject by such 
eminent scientists as Sir William Huggins and Vogel 
and others in the sixties and seventies and by him
self in 1894 and 1895. Prof. Campbell quotes the words 
of MI'. Slipher of the Lowell Observatory at Flagstaff, 
Arizona, whose observations' of the spectrum of Mars 
show no selective absorption not found in that of the 
moon photographed under the same conditions. This 
conclusion from the Lowell Observatory, confirming 
the- visual observations of Prof. Campbell in 1894 ·and 
of his photographic work in 1895, and of Prof. Keel· 
er's photographic work of 1897, is opposed to the well
known theories of Huggins, ' Vogel, Maunder, and 
others. 

,- ( . . . 
Transatlantic Record Reduced. 

The transatlantic record from Queenstown to Sandy 
Hook was again reduced on the last trip of the 
UMauretania." She left Queenstown on Sunday, and 
anchored at Quarantine on Thursday night, reaching 
her dock in New York at 7 : 30 Friday morning, May 
2 1st. The time of the passage from Daunt's Rock 'to 
Ambrose Channel lightship was 4 ·  days, 16 hours, and 
53 minutes, and the average speed ,for the whole trip 
was 25.62 knots. 

. - . e- . ..,' 
Another victory for the air-cooled Franklin engine 

was in the third annual Harrisburg endurance con
test recently concluded. The contest included four 
days of touring, covering 694 miles of very varIed 
and often very bad roads, fonowed by Ii minute ex
amination of all parts of the competing machines by 
a committee , of experts, marks being . deducted . for 
wear or any dislocation of ,  working and other parts 
after the trials as well as for any stops for repair 
during the run. The fact that not a single perfect 
score remained at the end of the third day shows 
the severity of the conditions ; and the combination 
of this with the fact that not a single complaint or 
protest was made by contestants, is a tribute to the 
tact and justice with which the officials conducted the 
trial. The winning Fr3.llkl1n car was a 4-cylinder 
28-horse-power driven by C. S. Carris ; a 30-horse
power Pullman, and a 50-horse-power 6-cylinder "Pe.er
less" were second and third, only two marks apart ; 
and a 20-horse-power White steamer car was fourth 
out of fourteen cars, of which only two failed to 
finish. 



AN EARLY HELICOPTEB. 
To the Editor of the SCIENTIFIC AMERICAN : 

I send you a brief account of the experiments in ·  
flying machines made about fifty years ago by my 
father, the late George W. Dow of Brooklyn , N. Y. He 
always had great faith in aerial navigation, and fre
quently asserted that when an engine should be con
structed light enough and with sumcient power, it 
would be accomplished. His experiments were re
cently recalled to me, when I discovered among his 
papers a wood-engraving block , which was used by 
your valuable paper about fifty years ago in publish
ing his original idea, which was that of lifting screw 
propeller.s that working verticaiJy raised the car, 
and by inclining the shaft or shafts in any given direc
tion, would carry it forward or steer as desired. I go 
back in memory to my childish distress when he cut 
one of my humming tops iT. two ; and my subsequent 
delight . when, after fastening blades or whigs at an 
angle on the surface and using the spinl"ling handle 

:. inversely. 1I:e caused· it to soar gracefully into the air. 
F'()"lIowing this experiment he made a mall . model 
with foul" propellers on vertical shafts in the corners, 

. and which easily flew about the room by means of 
. clockwQrk . m{lchinery-. it was shortly after your pub
" lication of my father's first crude idea that the flying 
top appeared from France, and I remember his ques, 
tioning whether this toy was suggested by that publi
cation or if, as not infrequently happens in the world's 
inventions, some Frenchman had been working at the 
same time on similar lines. At the present day en
gines light enough and strong enough having been 
made, my father's prophecy seems about being ful
filled ; and it is not improbable that the l ifting and 
steering will be accomplished in the manner which he 
conceived , perhaps in conjunction .with some kind of 
an aeroplane, these having more recently come into 
successful prominence. 

Wakefield, N. H. ABBoT Low Dow. 
• · e  . •  

SLIPPING OF WHEELS ON CUBVES. 
To the Editor of the SCIENTIFIC AMERICAN : 

I am a constant reader of your paper, and consider 
it one of the best publications in America, bu t have 
noticed one or two errors recently. OIi"e of them is 
in your 'description of the Alaska-Yukon Exposition 
thatds to be, in which it is stated that Mount Rainier 
is the highest mountain in the United States. Cali
fornia can lay clalm ' to that distinction in Mount 
Whitney, which is 14,501 feet above sea level. Tbis 
is the highest outside of Alas)!:a. I live in the shadow 
of this mountain, and like all other residents of this 
community feel proud of our Mount Whitney. 

Another is the often-asked question about the train 
gOing around the curve, and the outside wheel being 
compelled to travel faster than the inside one, etc. 
Your answer has been that the inside wheel would 
have to slip. I beg to differ with you, for the follow· 
ing reason : When the train is going around the curve, 
the momentum ·to go forward is inclined to cause the 
wheels to hug the rails close to the flanges -Of one 
wheel or one side, while the rail on the other side or 
inside curve is nattlrally away from the flange of the 
wheel . The wheel is larger near the flange than away 
from it""consequently the diameter of the wheel on the 
outside Mil while going around the curve is greater 
than on the inside, and consequently travels faster. 
I think you will have no trouble in seeing the point. 

Visalia, Cal. B.  F. LIGGETT. 
[When a train is rounding a curve, the resultant of 

gravity and centrifugal force inclines toward the outer' 
rail .  This produces an increased frictiofiaI resistance 
between the outer wheels and the .Gu1;er i'ltil, both on 

, the tread and the flange,: As the resistance to slip
ping is, other thlii gs being equal, proportional to the 
pressure, the inner wheels will be the first to slip. 
Theoretically, there is something in the suggestion 
that the outer wheel can travel a longer distance than 
the inner without the latter slipping, because the outer 
wheel rolls on a larger circumference of the coned sur
face, but in practice the taper of the . wheels is not 
sumcient to make the' difference, and has in recent 
years been reduced.�ED.] 

• · e  . •  
BOllE IIOBE LUNAB SUPEBBTITIOKS. 

To the Editor of the SCIENTIFIC AMERICAN : 
Reading your article, "Lunar Superstition and Pota

toes," calls to mind many other equally as supersti
tious and uncalled-for ideas. Many farmers plant corn 
in the moon, kill hogs in the moon, deaden timber, 
build a fence, and do almost everything by the moon. 
As a basis many refer to the Scripture, Genesis,  first 
chapter, fourteenth and sixteenth verses. But few 
people realize that the moon is as large when it is 
new as it is when it is full, and that the sun shines 
on the same amount all the time ; and it is owing to 
position that makes the different phases of tbe moon. 
Some semi-scientific men claim that if corn is planted 
in the dark of the moon, when it comes up the nights 
are light and cause it to grow faster. . Many regard 
the moon as 'a  weather indicator. If it is on its back 
when new, it will rain within the first quarter. If 
it is on its point, the water has all spilled out and it 
will be a dry moon. Being north or' south of an east
ern or western line , indicates cold or warm weather, 
not realizing that it has its regular path , and is ap
proximately in the same position at the same' time of 
the year each year. 

McKenzie, Tenn. W. R. CBAWFORD. 
. "  . .  " . ..  

SIGNA.LING To iuB8 WITH
' .IRMBi. 

To the Editor of the SCm:iriF�C A�K'J.ln . . 
In the SCIENTIFIC AMEB-(C'"AN of .aY:l$" Jb. an arti

cle on "SIgnaling to Mars," are these,cilWements : 
"A correspondent of the New Yor'k' Sun, who states 

that he is a practical heliograph man, cal1s attention 
to a fact which seems to have been overlooked. 
The heliograph man points out that a pocket mirror 
two 'inches square will do as much work as a mirror 
that is ten feet square. All that any mirror can do 
is to reflect a single image of the sun. He states tliat 

Scientific American. 

The (Jorren' Stipple lllen'. 

A new departure in locomotive cOilstruction is de' 
scribed in tbe opening article of the current SUPPLE
:MENT, No. 1743., The locomotive fn question is fired 
with liquid fuel, and can be reversed wUhout the use 
of any intermediate gearing, both the power and speed 
behig controlled by altering the steam charge in the 
cylinder, without resorting to the expedient of differ
ent ratios of transmission; George P. Floyd, an old
time railway conductor, describes most interestingly 
the life of early conductors, men who were usually 
recruited from the ranks of stage-coach drivers. A 
Japanese engineer, Wadagaki, has made the sugges
tion of tislng the exhaust · steam from the main en
gines in a turbine Which shOuld drive a tlirbo-com
pressor; taking the steam. from the boilers and deilv
ering' it" td the main engines in a compressed and 
sUpet-heated condition. .A ' critical comment on this 
scheme· ill- puhlished. The successful management of 
it modei'fi. farm depends upon the emciency of the 
equipment with'.  whic'h the work IS performed. The 
l'epaiz:' of the equipment is, a vital consideration. Mr. 
W., R. Beattie tells how the equipment can be kept in 
good order. James Arthur writes on ancient charlot 
wheels, and shows that the Wheel can be traced back 
3,500 years. Herbert Chatiey's splendid paper' On aero 
problems ls, concluded. Prof. F. H�nri�h reviews re- . 
cent work iIi radio-activity. The pearl-button industry 
is' described at length. Mr .. C. H. Clark illuminatingly 
writes on magnetic ore separation and the electrical 
operation of mining machinery. The usual engineer
iag notes; trade notes, ilild science notes will be found 
fa their accustomed places. 

.. .. . . . 
The gasoline tank shouid be filled through a hOse 

connection from the . pump, or if, as in the largest 
garages, it is impracticable to run the cars to the 
PUlBPi a portable tank on wheels, of a capacity of 
about ftfty gallons, fitted with a pump to which is 
attached 8- hose; should be used. The portable wheel 
tank is r1in to the pump and filled, and can then be 

. m'oved from car' to car. Either of these methods of 
mUng tanks reduces the fire risk to a minimum, as 
thEf gasoline is not exposed to the air. and cannot 
vaporize. These methods do ,away with the excuse for' 
open pailS and buckets partially filled with galloline, 
and constantly giving off explosive vapor. The work
men shoUld not be allowed to use gasoline for washing 
their hands or cleaning the cars. In either case the 
gasoline is pumped or poured on the floor and allowed 
to evaporate. To prevent this, the pump should be 
equipped with a lock, and the key kept by tbe fore
man, or man in charge, so as to prevent the pumping 
of gaapline on the hands, 

THB XANUFACTUBE OF FRENCH POSTAGE STAIIPS. 
BY JACQUES BOYER; 

AlI of the postage stimips, postal cards, letter cards, 
money orders, and pneumatic cards and envelopes 
which are used in France

" 
and the French colonies 

are made in the national factory in the Boulevard 
Brune, Paris, by 320 employees, men and women, who 
are appointed. by ' the Secretary of Posts and Tele
graphs. With the aid of the improved machines 
which are shown at work in the accompanying pho
tographs, this small ' force of selected workers turns 
out the' immense quantity -of matter detailed below. 
The figures are for the year 1907. 

Postage stamps ( of which 1,500 millions 
are of the denomination of 10 centimes, 
equivalent to 2 cents) • • • • •  , . . . . . . . . . .  2,700,000,000 

Postal cards . . • . . • • • • . • • • • • • • . . . . . . . . . . •  20,000,000 
Letter cards . . . . • • • • • • • • • . . . . . • • • • • • • • •  45,000,000 
Pneumatic cards . . . . . . . . . . . . . . . . . . . . . . .  4,000,000 " , 
Pneumatic envelopes • . . . . • . . . . . . . . • • . . •  400,000 
Domestic money orders bound in books 

of 50 or 200 • • • . • • • • • • • • • •  , • • • • • • • • • • •  
International money orders . . . . . • • • • • . • •  
Colonial stamps . • . . . . . . . . . • • • • • • • . • • • .  

45,000,000 
2,000,000 

50,000,000 

In making postage stamps, the first step Is to order 
from a celebrated artist the design of the engraving. 
The design is drawn on a. large scale, and reduced by 

, photography to the exact dimensions of the stamps. 
The reduced image is given to a skllIful engraver; 
who engraves it upon wood or steel . When this en
graving has been approved by the artist, it consti
tutes the original" plate. ' From this plate, which does 
not bear any mark of value, an impression is taken 
in wax, if ·  the plate is wood, or in lead if the plate is 
steel, and from this impression electrotypes are made. 
The electrotypes, having been carefully retouched, go 
back to the engraver, who inserts the figures of value. 
Thus is obtained a series of plates corresponding to 

. the different denominations Of stamps. From each of 
thes� plates impressions in lead are taken. These 
are grouped in lI.ft1es, and thus electrotyped. In order . 
to strengthen the tbin sheet Of copper, which forms 
the "shell," . or electrotype, its edges are turned up, 
and Ii backing of melted type metal is poured upon it. 
The plate ' thus obtained, lifter being further retouched 
. by the engravers, 1s ready tor printing. . 

()ne �f our . photographs shows ,."artists ex�mining 
shells with a lens, and erasing' smail defects with the 
buriIl. 

The printing iii done by the usual methods · but, 
naturally, with very great care. Each sheet of stamps 
contains 300 or 600 stamps, and the operator must 
assure himself that 'every portiofi of the six or twelve 
engraving plates shall be subjected to exactly the 
proper degree of pressure. In this way it sometimes 
happens that several days elapse between the arrival 
of forms at the press and the actual impression. 

The presses are of two different types, platen and 
cyJinder. The former work less rapidly than the 
cylinder presses, and are used particularly for print
ing stamps in several colors. In order to facilitate 
the control of the operation, the edge of every sheet 
has impressed upon it the date, the number of the 
press, and the letter d(lBignating the pressman. We 
I:'hall not go into details conceirihig the presses, most 
of which resemble those found in otlier modern press
rooms, but we . shaH de�cribe more particularly the 
new rotary . press designed by the Marinoni firm, for' 
the purpose of printing money orders and postal notes, 
and purchased by the government at the commence-

. ment of 1908. 
Previously, French money order'S and postal notes 

had heen printed on flat presses of various types, not 
capable of print1�g more than 1;000 per' hOur, and 
their manufacture included five impressions ( the ' 
safety background, the main design, the numbers in ' 
color, the serial numbers In black, and the black in 
black ) .  The new Marinoni press performs all these 
operations at once, and delivers sheets of teil money 
orders, completely 'printed a.Ii.d numbered, at the rate 
of 6,000 Or 8,000 sheets per hour. The operation 6f 
the machine is shown in one of the photographs� A 
continuous band of paper, running from a reel, re
ceives a lI.rst impression from a cylinder which . car
ries the- plates of the safety background, and a seC' 
ond · impression on' the face from another cylinder 
carrying the engravingS of the main design. Simulta
neously a series Of printing drums carry numberlJ ot 
three figures, which change at each turn of the press 
cyJinder and are printed in color on the paper. On 
another series of drums are the numbers of six fig • .  

u res, which change for each lI.fty or ·one hundred 
sheets. A special mechanism . allows . this numbering 
fo be done without any shock, despite the great speed 
of rotation. The serial numbers in black are im- ' 
pressed as the band unrolls, and at the same time the 
back receives its Impression from two other cylin
ders. The printed blank is then cut into sheets, each 
containing ten postal orders, which are automatical1y 
arranged' in piles of five and placed on a table which 
moves once for each one hundred sheets, so that the 



money orders which are to form a book are properly 
arranged and numbered and need only be cut from the 
pile of printed sheets. In order .to arrange conven· 
iently all these sheets by the old system. it is neces
sary to have an assembling table, behind which stand 
men who take a sheet from each pile as it passes 
befor'e them. When the revolution is accompiished , 
the book of money orders is complete. It is then taken 
to the binding machines. which fasten it 'with three 
wires and put on the cover. 

To return to postage stamps : The printing finished, 
they are counted and go to the gumming machine, 
where an operator places the sheets on a cylinder 
which presses them against the gum roller. After 
this the sheets are seized by claws and carried by a 

long chain Into the drying apparatus, which is formed 
of a series of vertical shafts of metal containing gas 
burners for the purpose of heating the air. whicb 
is kept in motion by fans. In these machines the 
sheets travel 350 to 400 feet in about ten minutes and 
are then dry. The two boys who receive them from 
the gumming machine have only to pile them regu· 
larly on the table. The gummed sheets, after being 
again counted, go to the perforating room. where they 
are perforated very rapidly by a machine. The sheets 
are cut in two or four pieces according to size, and 
are presented in piles of five to the machine, which 
instantly punches out thousands of minute disks. The 
600 stamps are perforated in less time than it takes 
to describe the operation. The stamps then leave the 

Fig. 1.-GulDming sheets of postage stamps by machine. 

Pig. B.-The drying apparatus. 

Scientific 
factory for the storehouse of the responsible agent, 
where they are again counted. 

In addition to postage stamps and money orders 
the government factory makes pneumatic envelopes, 
pneumatic cards or "petits bleus," stamped newspaper 
wrapperS, letter cards, and postal cards. The en
velopes and "petits bleus" are cut out by hundreds 
from the printed sheets. Then a girl inserts the pieces 
separately in an apparatus which folds and fastens 
them. The flap is then gummed by another machine. 
A workman lays the envelopes on long strips of can
vas which, moving continuously, carries them to the 
gum roller and then to other endless bands arranged 
horizontally over a distance of 130 feet. At the end 
of this journey the envelopes, now dry, fall upon other 

Fig. i.-Machine for gnmming 8 

Fig. i.-Engraving the plates from which posta, 

T H E  MANU FACT U RE OF FREI 



herican 
ands of canvas moving within reach of a man who 
lies the " envelopes on a table. The stamped wrap

,ers are made more easily. After printing they are 
ut out by a cutting wheel, arranged on tables, 
ummed with a brush operated by hand, and placed 
n racks to dry. The letter card department requires 

complicated apparatus and long operations. The 
ards must be printed, cut, folded, gummed and per
orated_ The perforation is for the purpose of facili
ating the opening of the cards after they have been 
ealed. The folding is done with a small machine 
'perated by a boy, who lays each card on a plate, over 

slit, into which the card is forced by the descent of 
dull knife moved by a treadle. In this way one boy 

:an fold from 4,000 to 10,000 letter sheets in eight 

od drying letter cardS. 

the revolving table. 

re stamp. are printed. 
illeR POSTAGE STAMPS. 

hours. The gumming is done in the same way as in 
the case of the envelopes. The operator in charge of 
the perforater has nothing to do but to present the 
folded card to the teeth of the machine. 

Postal cards are printed on "fiat presses from cop
per plates and are then cut out with a wheel, counted, 
and packed. 

It should be observed that with a selected but very 
small force of workers, whose dally wages are about 
40 cents for boys, 65 cents to $1.05 for women, and 
$2 at most for men, the government manufactures 
postage stamps at the extremely low cost of about 20 
centimes or 4 cents per thousand ; thus the 10-centime 
stamp sells for 500 times its actual value. These are 
advantages that are scarcely found to-day in the most 

prosperous manufactories, but they serve to suppOrt a 
vast administration which extends its ramifications 
to the smallest villages of France, and when it is re
called that the annual receipts of the French postal 
telegraph and telephone services amount to about 300 
million francs or $60,000,000, it must be admitted that 
this money is employed to good purpose. 

. ,  . . .  
It seems that bacteria of different species can be 

separated by employing what may be termed "bait." 
Thus, bacteria concerned in the process of " putrefac
tion may be attracted or separated from the rest by 
offering them oxygen. Many organisms are allured 
by the salts of potassium, while others find asparagin 
or the sap or juice of raw potatoes irresistible. 

Pig. S.-Prlnting money orders on the Marinoni cylinder prelll. 

Fig. S.-The perforating machines. 
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THE HEA YENS IN roNE. 
BY HENRY NORRIS RUBSELL� PH.D. 

N the month of June the , most interesting 
events for the amateur astronomer are two 
eclipses, both of which are visible in the 
eastern United States. 

The first is a total eclipse of the moon, 
which occurs on the evening of the 3rd. 
The earlier phases of the eclipse take place 
before the moon rises ; which, since she is 

exactly opposite the sun, happens as the lat�er sets. 
By this time she will be fully half immersed in the 
earth's shadow, and at 7 : 58 P. M. eastern standard 
time the last ray of direct sunlight will leave her 
disk, and she will be totally eclipsed. 

In the strong twilight that will still be present she 
will be invisible ; but as the darkness increases, her 
full disk may be faintly seen, shining with a dull 
and reddish light, which is due to sunlight- refracted 
through the earth's atmosphere ( as through- a lens ) .  
How bright this will be d!lpends on th� weather in 
t.he part of the earth where the light Ifiust pass ( in 
this case above Norway, Greenland, and Hudson's 
Bay ) . If the air is full of clouds there, the mOOn will 
be very faint ; if it is clear, she will look brighter'. 

Totality lasts a little more than an hour. At 9 P. M. 
the moon's edge begins to 
come out of the shadow. 
The illuminated portion 
'rapidly grows, and at 
10 : 14 the whole m oon is 
visible, though the west
ern edge will still be 
darker than the rest, be
cat,lse it is ijiiU partly 
shad�d by the earth. 

It is �ot very of ten- that 
a lunar eclipse happens at 
such a convenient hour in 
the evening, and in so 
gellial a season, so that 
this is a very good chance 
to ' see one, especially for 
the youthful amateur. 

It may be remarked ' III 
passing that an intelligent 
interest in eclipses need 
by no means be confined 
to adults ; with no more 
apparatus than a tennis 
ball, a golf ball, and any 
'sort of lamp the affair can 
be explained and. illus
trated by the aid of a 
working model to . any
body: 

At the new moon fol
lowing this eclipse there 
is another-this time of 
the sun, of cours�n the 
17th. , 

. As seen from t he East. 
ern States this is a rather 
small partial eclipse, just 
before sunset, the sun set
ting before the greatest 
phase is reached. It '  will 
be somewhat better visi
ble in the northwestern 
part of the country, where 
the lunar eclipse can hard
ly be seen at all. 

This eclipse is total, 
with very short duration, 
along a track which 
passes from Siberia to 

At 11 o 'clock : 'May 7. 
At 10Y2 o 'clock : May 15. 
At 10 o 'clock: May 22. 

Greenland, and is practically inaccessible ;  passing 
right across the unexplored polar' region and within 
a hundred miles of the North Pole itself. 

THE HEAVENS. 
Turning from these passing shadows to the unchang

ing stars, we find due south' and very high up, at 
our accustomed hour in the evening, a great red 
star that must attract even the most carelesS eye. 
Thi,,? is Arcturus, the ' brightest star' in the north
ern hemisphere of the sky, and also one of the most 
remarkable. 

Though to the naked eye it s.eems quite fixed
among its neighbor stars-modern telescopic observa
tions would show within a few monthS that it was 
moving southward. Since the days of Ptolemy', it has . 
moved over a distance equal to fully twice the moon's 
apparent diameter, and, even to the naked eye, it no 
longer fits the alignments with otlJ,er stars ' which 
Ptolemy described. . 

Its real moti<)ll is very rapid-about 100 .miles per 
second, according to the latest measures of its dis
tance, which put it rather nearer than the previous 
determinations, and show that its light takes forty 
or fifty years to reach us. On the same data, it is 
about 150 times as bright as our sun ; so that it is 
altogether a very imposing luminary. 

Scientific ADlerican 
The other stars of Bootes are shown on the map, 

and also in our' initial, which shows the' figure of the 
Herdsman, who, with the Hunting Dogs before him, 
is carelessly pursuing the Great Bear round and round 
the P�le. The stars E and 1T ( shown on the map ) are 
fine doubles, separable with a three-inch telescope. 
Below these is Virgo, with the bright star Spica; 
and lower' still, to the right, are Corvus and Crater, 
resting on the back of Hydra. 

Due south, very low down, is the upper part of Cen
taurus. The two brightest stars of this constellation, 
which lie to the eastward of the Southern Cross, and 
whose line points toward it, are only well visible 
from points south of 25 deg. north latitude. 

f:;corpio is well up in the southeast, and the tangled 
mass of Ophiuchus and Serpens is above and to the 
left. 

Altair has just risen, almost due east, and Cygnus 
is low in the northeast. Higher up is Lyra, :with' thEi '.:' 

great blue star Vega. "Between this ,and Arcturus are 
Hercules and the semiCircle of the Norther'n Crown. 

The Great Bear is almost ovei\head; northwest of 
the zenith. Draco and UrSa Minot are above the Pole, 
and CaSsiopeia and Cepheus below il 

Auriga and Gemini are �etting iii the northwest, 
and Leo . .is due west, still pretty well up. 

N I C H T  S KY : M A·Y AND J U NE 

THE PLANETS. 
Mercury is evening 'star until the 14th , and after 

that morning star.. He may be seen just after sun
set during the first few days of the month and just 
before sunrise at its end, but for the most of the time 
he is invisible. 

Venus is evening star, best visible at the end of the 
month ( when she sets at about 8 : 4� P. M.) . but not 
yet conspicuous. 

Mars is in Aquarius, and rises about midnight in 
the. middle of the ' IIionth. He is steadily growing 
brighter, but is twice as far' away as he will be in 
September, and on.ly one-quarter as bright. 

Jupiter is evening star' In Leo, and sets at 11 : 30 
P. M. ' on the 15th. He is by far the brightest object 
in the western sky. 

Saturn is IIiorning ' star in Pisces. riSHlg about 1 
A. M. toward the: end of the month. 

-Uranus is in SagittariuS,: and comes to- the. meridian 
at 2 A. M. on the ·12th. He wili be more. Mnvenlently 
observable after opposition next month. 

Neptune is unobservable, setting but two hours 
after sunset. 

THE MOON. 
The moon is full on the 3d at the middle of the 

eclipse, in her last quarter at 10 P. M. on the 10th, 

MAY 2q, rq<X). 

new during the solar eclipse of the 17th, and in the 
first quarter at 2 A. M. on the 25th. She is nearest 
us on the 12th, and remotest on the 25th. 

She passes near Uranus on the 6th, Mars on the 
10th, Saturn on the 13th, Mercury on the 17th, Venus 
on the 18th, Neptune on the 19th, and Jupiter on the 
23rd. The conjunction with Venus is close, but moon 
and planet are too near the sun to be easily seen. 

At 9 A. M. 011 June 21st the sun reaches his great· 
est northern declination. This will therefore be the 
longest day of the year-how long depends on the ob
server's latitude. 

At New York the day, from sunrise to sunset, is 
almost exactly fifteen hours long. 

Princeton University Observatory. 
. 1 .  I • 

Effect of SIlicon In Iron. 

The effects of silicon upon the physical and chemical 
properties of iron include Jhe following : ' 

L Magnetic Properti�s::""The magnetic permeability 
decreases . as the proportion· of silicon Increases. IIi . 
addition'to- the gradual diminution SUdden falls of per
m eability decrease when t�6 weight of silicon amounts 
to 1/5, 1/3, and 1/2 of tlie tnixture. These proportions '
correspond to the formuloo Fe2Si, FeSi, and FeSf2, alid 
the peculiar phenomena observed indicate that these 

At 8Y2 o 'clock : June 14. 
At 8 o 'clock ; June 22. 

'three are the only possibl� 
definite compounds Of iron 
and silicon. These results 
Were obtained with iron 
free frOm carbon. The 
combined effect · of carbOn 
and silicon on the IIiag� 
netic properties remains 
to be studied, 

2. Chemical Properties. 
-The more silicon the 
iron contains, the smal.Ier 
is the proportion of car
bOn which the metal can 
combine with or dissolve. 
In presence of silicon, the 
carbon separates as graph
ite in the act of solidifica
tion. 

The characteristic chem
ical effect of silicon is a 
greatly diminished sus
ceptibility t6 attack by 
acids. The alloys which 
are best attacked are those 
which contain more than 
1 part of silicon to 2 parts 
of iron, alid' Which ;ue prO
duced. in the electric fur
nace. 

Sulphuric acid can be 
concentrated to 66 deg. 
Baume in vessels made of 
such an alloy without pro
ducing the slightest cor- . 
rosion. An alloy contain
ing 21 per cent of silicon, 
immersed for two months 
in hot sulphuric acid of 22 
deg. Baume, lost less thali 
1/16 per cent in weight, 
while ordinary east irOn 
lost 46 per cent in two 
hours. A larger tlfOPOr'
tion of silicon is required 
to resist nitric acid, which 
can be concentrated, in 
vessels of a suitable alloy, 
to 48% deg. Baume. 

Less satisfactory results 
were obtained with hydrochloric acid. Ferr'o-silicon is 
less affected by acetic acid than any tomIIion metal 
alloy,. except tin. 

• • • • 
The. p,erfection which has been reached in the man

ufactllre and adjustment of automobiles is well shown 
by the exhaustive' examination of all the working 
and other parts,. in the laboratory of the Massachu
setts Institute of Technology, of the Maxwell car, 
which has recently completed a 10,000-mile non-stop 
run: After' the engine had been officially stopped at 
the end of ·  twenty-five days' continuous running ' the 
Cllr was driven for ten miles for the observation of 
its general running condition, starting and stopping 
on the steepest grades in the neighborhoo� , and 
shOWIng perfect control by both brake and clutch. 
The engine Was then taken apart, all bolts and nuts 
with one minor exception were found set up tight, 
as well as the radiator and water connections;  piston' 
dngs and' cylinders were bright and smooth, and inlet 
valves and seats clean ; the main crankshaft bearings, 
connecting-rod boxes, and wristpins were measured 
with micrometer caliperS and no wear detected ; the 
push rods, valve stems, and guides were round and 
smooth, showing no sign of wear, and even on the 
gear teeth wear was hardly noticeable. 



IMPROVED WINDOW CONSTRUCTION. 
The window which is illustrated in the accompany

ing engraving, is so arranged that the sashes may be 
raised or lowered in the usual manner or, when de
sired, may be swung inward into a horizontal position 
for cleaning or repairing purposes. The window frame 
is provided at the sides with the usual guideways for 
the sashes A. and B to slide in in a vertical direction. 
The sashes are provided at each side with fixed stiles, 
forming an integral part of the sash, and sliding 
stiles a and D, complementary to the fixed stiles and 
hinged thereto at their lower ends, so as to permit 
the sashes to swing. The sash cords pass in the 
usual manner over pulleys at the upper end of the 
frame, and thence run down in grooves back of the 
sliding stiles, and through grommets therein to the 
fixed stiles of the sashes. When the sashes are swung 
up into vertical position, the fixed and sliding . stiles 
may be fastened together by means of a pair of 
latches. The sashes will then operate vertically, after 
the manner of the ordinary window sash. If it be 
desired to clean the window, the latches may be re
leased, permitting the sashes to be swung inward to 
an approximately horizontal pOSition, as indicated 
in the illustration. It will be observed that the 
stiles a are somewhat narrower than the stiles D, 
to permit the upper sash to swing freely inward. 
The stiles are preferably rabbeted, to permit outward 
swinging of the sashes, and at the same time render 

IMPROVED WINDOW CONSTRUCTION. 

the sashes air and moisture proof at the joints. The 
sliding stiles are fitted with guide plates E, which 
extend into a recess formed in the parting strip. It 
will be observed that in swing'!ng the sashes into the 
room, they do not interfere in the least w ith iron 
guards or fly screens placed outside of . the window. 
A patent on this improved window has been secured 
by Messrs. L. W. Penzer and J. A. Kain, of Rich
mond, Va. 

. .  ' .  
CAN-FILLING MACHINE. 

Pictured in the accompanying illustration is a ma
chine which is adapted to fill cans 01' similar recepta
cles with material such as ground or whole coffee, 
breakfast cereals, and the like. The machine is pro
vided with a weighing attachment, which will weigh 
accurately a predetermined amount and deposit this 
in packages w ith no waste of material, and with�ut 
noise or dust. The m�chine comprises a hopper A. 
provided at its lower ends with a circle of spouts B 
which are adapted to feed the material from the hop
per into a set of pockets O. Below these pockets is 
a shelf on which a tray may be placed carrying the 
receiving cans · or receptacles D. The lower end of 
each pocket is provided with a door E, which is nor
mally kept in closed position by means of a spring F. 
A horizontal slide rod G connects with each door E 
and it may be operated whenever desired to open the 
doors and permit the material in the pockets to drop 
into . the receptacles below. In order to prevent the 
m.aterial from choking the spouts B, an agitator is 
provided in the hopper A.. This consists of a plate P 
to the lower side of which a series of curved blades J 
are affixed. The plate H is secured to a vertical shaft 
K, which by means of suitable gearing is driven by a 
pulley L. A clutch is provided by which the mechan
\sm may be coupled to the pulley L and this clutch is 
operatlld by an arm M. The latter may be connected 
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with any suitable weighing apparatus operated by the 
shelf which supports the cans. The plate H is of 
smaller. diameter than the interior of the hopper, leav
ing an annular space through which the material that 
is to be fed into the cans may pass. As the agitator 
revolves, the blades J will scrape the material into the 
openings B. It will be observed from the upper sec-

CAN-FILLING MACHINE. 

tional view that the spouts B are arranged in a 
circle, but that their lower ends are bent inw'ard so 
as to deliver the material into the pockets a which are 
arranged in parallel rows. From time to time as 
the pockets become filled with material the operator 
throws the lever G, which permits them to discharge 
into the receptacles D. The inventor of this can-fill
ing machine is Mr. George H. Mallett, of Copake, Co
lumbia County, New York . 

• • • •  • 

POULTRY-PICKING MACHINE. 
A machine for picking poultry has recently been in

vented which possesses many admirable features, chief 
of which is that it does not require an operator to 
hold the fowl against the pickers. The fowls are at
tached to a belt which travels through the machine, 
arid the picking is done automatically. The endless 
belt on which . the fowls are hung is indicated at A. in 
the engraving and it passes upward through the ' pick
ing chamber B. Within the latter are two types of 
pickers. The loyer pickers are of the form indicated 
in Fig. 2.  They consist of a tubular member a flexibly 
connected with a tubular spindle which passes through 
a frame arranged within the picking chamber. The 
picker may be moved out of its normal position in any 
direction required by the passage of the fowl through 
the chamber. The member a is provided with a comb 
D and a· slot E adjacent thereto. Air may be fed from 
pipe F through the spindle and the slot E. The spin
dle carries a double grooved pulley G by which it is 
connected to an oscillating mechanism. · The upper 
series of pickers are of the form indicated in Figs. 3 
and 4. They are also flexibly connected to spindles 
whereby they may be oscillated and at the same time 
be moved in any desired direction. The tip of each 
picker H is of annular corrugated form, this form be
ing produced by means of rings J which encircle the 

POULTRY PICKING MACHINE. 

flexible tips and rings I of larger diameter which are 
situated within the :O.exible tips. The pickers H com
municate with an air supply and an alternate com
pression and vacuum is produced In them, causing 
them to expand and contract like a cylindrical bellows. 
The feathers and down on the fowl are grasped be-

4 1 1 

tween the folds of the bellows and pulled off as the 
fowl is fed upward by the belt. In order that all 
parts of the fowl may be brought into contact with the 
pickers, the belt is given a half turn as it passes 
through the picking chamber. A small compressor K 
is . used In connection with this machine and supplies 
a compressing chamber L and exhausts the air from a 
vacuum chamber M. A three-way valve N serves to 
connect pipe P :O.rst with one chamber and then with 
the other. This valve is operated by a pitman which 
connects with a wheel O. The latter is oscillated by 
means of a continuously revolving wheer R with which 
it is connected by a pitman. The pipe P communi
cates with the pickers and operates the bellows II in 
the manner just described. The pickers a are ar
ranged to seize the feathers by means of the combs D 
and at the same time the suction through the slot E 
serves to hold the feathers fast to the · pickers and 
causes them to be torn from the fowl. Immediately 
thereafter a supply of compressed air passes through 
the picker, causing it to release the feathers, which 
are then blown out of the top of the chamber by means 
of a continuous draft of compressed air from the sup
ply pipe Q. The pickers are all belted together and are 
rocked back and forth by means of belt connection 
w ith the oscillating wheel O. Mr. Theodore G. Griggs, 
of 101 North 15th Street, East Orange, N. J .• has just 
secured a patent on this poultry-picking machine. 

. ' . '  . 
SELF:CLEANING BRUSH. 

The device which is illustrated in the accompanying 
engraving is · particularly adapted for use as a bath 
brush, although with slight modifications it may be 
used as a scrubbing brush for :O.oors, windows, and 
similar articles. The brush is provided with an inner 
revoluble part arranged, like a water wheel, to be 
revolved by a stream of water which is supplied from 
a faucet, through.-the brush handle. The water serves 

SELF-CLEANING BRUSH. 

to keep the bristles clean. The outer ring A. of the 
brush is formed with a spider B in which the inner 
ring or wheel a is journaled. The ring A. is fitted 

. with two rows of bristles arranged to form a continu
ous brush surface. The spokes of the inner wheel 
also carry bristles, the ends of which are at the same 
level as those of the outer ring. Formed on the peri
phery of the wheel are a series of buckets D which 
open through the rim. The hollow handle of the 
brush communicates by means of a branched pipe E 
with two nozzles F and G which are arranged to di
rect streams of water against the buckets and thus 
rotate the wheel O. The water passes through the 
buckets to the inner side of the wheel and is dashed 
against the radial rows of bristles . .  The bristles are 
thus kept continually wet, and the water flowing over 
them serves to keep them clean. The top of the brush 
is covered by a casing which prevents the water from 
splashing upward. A patent on this improved brUsh 
has been · secured by Mr. M. A. Dickison, of Phrenix. 
Ariz; ( Box 275 ) . 

. . . ' . 
A1kaJlne Sl1lcates. 

The alkaline silicates are usually made by fusing 
silica with the caustic alkali or its carbonate_ The 
product dissolves in water with difficulty and it must 
be treated with water at a high� temperature and pres
sure in order to convert it into a salable article. The 
solution thus obtained requires t1ght packing for 
shipment, and the expense of carriage is further in
creased by the large quantity of water which must be 
transported with the silicate. By a recently devIsed 
process silicates of the alkalies are produced in th� 
dry state and are easily soluble in boiling water. This 
result is obta.ined by forcing steam or air through the 
fused mass and thereby converting it into a fibroulf 
form simil:J,r to that of cotton wool. This operation is 
much cheaper than treatment with hot water under 
pressure. 
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RECENTLY PATENTED INVENTIONS. 

I
.belng strong

.

, durable and exceedingly flexlb!e 
In every direction. It relates to metallIC 

Of General Interest. 
belts such as shown and described In the ap-

DI SPLAY A PPARATUS.-E, F. CANNON, plication for Letters Patent of the U. S.,  
Portland, Ore. The object of the . 

Invention formerly filed by Mr. Canne. 
is to provide a simple and Inexpe�slve appar- I BUNDLE-FORMING MACHINE,-A. J. 
atus which has shelves for carrymg and ex-

CHESSON Suffoik Va. The machine facilitates 
hibiting wares and merc�andise, 

.
whl<;h are 

the forming of bundles or packages of boards 
movable In dltrerent directI��s and n:' dIff«;rent 

of short lengths, or similar articles. It faclll
ways, to display the exhIbIted artIcles m

. 
a 

tates the forming by providing a bed upon 
plurality of fashions. Mr. Cannon h a s  m-

. which t h e  articles a r e  laid a n d  t h e  device in
vented another display apparatus ?y means of II 

cludes means for bringing the different articles 
which merchandise and other artIcles can be

, or members which form the bundle Into ailne
advantageously exhibited and ca?- be moun�ed 

I 
ment longitudinally and transversely. 

upon traveling shelves moving m a pluralIty 
of directions and which Is portable s o  that It CHAIR.-A . . H .  CLARK, Denver, Col. The 

can be mov�d from place to place as desired. invention relates more particularly to chairs 
or seats for theaters and the like. An object 

BARREL-bHELF. - A. H UGHES ,
. 

H o uston, 
Is to have a movable seat held by resilient 

Texas. The purpose �ere Is to prOVIde a
. 
port-

control ling mechanism In an elevated position 
able barrel sbelf WhICh can be co�veD1entJy 

and which can be depressed, locked In a par
applied on a barrel to bear the w eIght of a 

Ually depressed position and released from 
sack and Its contents In fi l l in g  the sack, and 

this by a further movement of the seat. 
which can be conveniently folded Into compact 
form and stored In a small space when n ot BURGLAR-ALA R M .  - H . SPENCER, RIdge-

In use. field Park, N. J. More specifically the In

FOR CA M- ventlon pertains to that type of alarm w hich 
ENLARGING ATTACHMENT 

employs a bell whlcb rings automaticall y when 
ERA S.-C. F. A DLON, Las Veg�s, New �exlco. 

its plunger Is pressed, and the Improvement 
One purpose of the Invention IS to prOVIde an 

concerns Itself especially with the construction 
attachment whereby large prints may be �ade I of means for pressing the plunger of the bell 
upon sensitized paper from small negatIves, 

and for disengaging the operating mechanism 
and to so construct the attachment for 

.
t�e en-

when desired. larging camera that It can be expedItIously 
and conveniently set up and applied to an AUTOMATI C

. 
REGULAT I NG-VA�VE.-J, C. 

ordinary camera and as readily and quickly SM ITH, Loulsvllle Ky. The subJect ot the 
removed therefro�. Invention is Intended for controlling the

. 
flow 

of weak liquor to an absorber. This lIquor 

Hard_are. l eaves the generator under a pressure of ap
proximately 1 5 0  pounds, while the gas ad-

CONVERTIB L E  LADDER .-S. S. GROVES, mltted to the absorber is under a pressure of 
Loraine, Ill .  This invention Is an Improve- from 5 to 15 pounds. The returning fluid ab
ment in ladders and especially In l adders which sorbs 27 t o  29 per cent.  of ' Its weight of am
may be extended or may be converted Int o  monla gas, a n d  f o r  this absorption t o  take 
step ladders as desired. A hinge joint Is place It Is necessary that the pressure of the 
movable to a point below the guides on the incoming fluid b'e equal to that ot the Incom
main section w hen the parts are adjusted, so In g gas. 
that when the ladder Is extended the ext en-

PHOTOGRAPH IC-PAPER.PR INTING MAslon Is firmly secured and braced by the guides 
C H I N K-E. N. KERa, Rock Island, II I .  One on tbe main section. 
purpose here' Is to provide a construction of 

ADJ USTAB LE CASTER .--J. B'HARON, Cana- machine for printing photographic paper, 
seraga, N. Y. � The Invention has for its ob- especially designed for use in connection with 
ject to provide a stove leg to which Is pivoted the so-called gas-light paper, wherein the time 
an arm having a wedge-shaped flange which of exposure is under tbe complete control of 
is adapted for engaging snugly converging the operator and may be made to vary as de
sides of the stove leg, there being a caster sired from a second or seconds to a minute or 
pivot�d to tbe fI,� ge and mean s being pro- many minutes. 
vlded for holding the arm off the fl oor. 

ADJUSTAB LE WRENCH .-O. C. CALDWELL, Prime Movers and Their Accessories. 
Klamatb Falls,  Ore. The wrench Is ot the 

ROTARY EXPLOSI ON-EN G I NE.-W. A. 
sliding jaw type, and consists of but two sec- i SM ITH, Lo's Angeles, Cal.  There Is provision 
tions, each cut from plate metal as flat blanks 

In this Invention of an improved rot",ry ex
into proper form and

. 
completed by l apfoldlng , 

plosion or gas engine, arranged to u tilize the 
members of each sechon upon other portions 

force of the explosive mixture to the ful lest 
thereof, the two sections when completed be-

I advantage by giving a plurality of Impulses 
Ing adapted for slldable engagement and lock-

t o  the rotor at each revolution thereof, thus 
Ing adjustment at desired points of separation 

Insuring an easy and steady running of the of tbe jaws. engine. 
NUT-LOCK.- H .  W. WORTH I NGTON, Rlch- REVERSING-VALVE.-J. W. B ELL, Shenan-field, Kan. The nut l ock devices forming the 

doah, Pa . When this valve is closed It com
subject of this patent Include a washer of a pletely shuts off all communication hetween 
specia I <orm. The washer is provided with a 

the pressure chamber, . back of the valve and 
tooth which is bent out of tbe p lane of the 

t b e ,  cylinder, with the exha ust ports leading washer and is adapted to engage a ratchet from the chambers at the ends of the side piece In the nut to be locked. The washer is va lve, thus preventing a l oss of power from 
distinguished by an ell iptical opening which

. the cylinder through a reverse valve cham
permits the washer to be driven In the direc- ber, which stops all Interference with the 
tion of the major axis of the opening and operation of the slide valve and auxiliary 
out of engagement with the nut. plunger therefor when used by reason of 

M I TER-BOX.-J. F. WINK LER, Marquette, counter pressure leaking from the back of 
Mich . This box comprises a rocking trough th e  reverse valve. 
for secu ring the w ork, means for Indicating 

on Its vertical axis, and by centrifugal action 
moves the passengers from the bottom seat 
to the side seat, where they remain suspended 
at right angles to the natural seating posture. 

SNELLED-HOOK BOX.-M. M. SCHANEY, 
Dubois, Pa. In order to carry out the in
vention a cylindrical box Is provided, having 
therein a spring-actuated reel, on the periphery 
of which is arranged a moistening pad. The 
reel Is provided with grooves whereby the 
hooks may be. protected, together with devices 
for keeping the snells taut and always ac
cessible and In a condition to be used Im
mediately. 

Pertaining to Vehicles. 
DUMPING-WAGON. - T. WRIGHT, Jersey 

City, N. J. The object of the Invention is t o  
produce a construction I n  which t h e  body of 
the wagon or cart may be raised and inclined, 
but in which the center of gravity of the body 
and Its load will remain In substantially the 
same plane as when the body Is In Its normal 
position on the track. 

ROTARY WHEEL-GUARD.-F. E. H UTCH
INGS, New York, N. Y. The special object 
of the Invention is to so construct and mount 
the guard that It will be at the minimum dis
tance from the wheel , and the possibil ity of 
any person or object falling behind the guard 
and In front of the wheel will be el iminated. 
It relates to Improvements shown In a prior 
application filed by Mr. H utchings. 

VEHICLE-WH EEL.-G. R. WILLIAM S ,  Little 
Rock, A rk. One purpose of the Invention is to 
provide a wheel for carriages, automobiles, and 
like vehicles, that will possess efficient resil
Ience w ithout detracting from its supporting 
qualities, and t o  provide a construction wherein 
a resilient tire Is combined w ith compensating 
spokes. 

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

Legal Notices 

TRADE MAqkS 
DESIGNS 

COPYRIGHTS &c. Anyone sending a .ketch and description may 
quickly ascertain our opinion tree w bether an 
Invention Is probably patentable. Communica
tion. stricti:!, conlldentlal_ HANDBOOK on Patent!! 
sent free. Olde.t agency for .ecurlngJ'atenta. 

Patents taken through Munn '" Co. receive 
epecial notice, without charge, In the � 

$titntifit Jfmtrltan. '. 
A handsomely lIIu.trated weekly. Largest cIro 

. culatlon of any SCientific journal. Terms, ell • 

iiJ;Nfr&CO�3��B::�::NewTnfk .. _n .... 0lIl08. 6'.16 I' at.. Wuhi1llrtOll. Do v: 

Boat, submarine or submersible, C. Laurent! 922,298 
Boliers of tbe locomotive type, superbeater 

for, W. Scbmldt . . . . . . . . . . . . . . . . . : . . . . . . 922,200 
Book � covers, making fiexlble, J. McKIbbin . .  92 1 , 873 
Book mark, A. Eberle . . . . . . . . . . . , . . . . . . . . . .  922 , 1 1 0 , 
Boring bar, D. H. Sbattuck . . . . . . . . . . . . . . . . . 922,346 
Boring bars, expansion cutter head for, C. 

M. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,252 
Boring macbine, R. Winkler . . . . . . . . . . . . . . . .  922,371 
Bottle and jar closure, O. Becber . . . . . . . . . . . 922,244 
Bottle, antlrefillable, J. Riviere . . . . . . . . . . . . .  922,335 
Bottle casing, vacuum, P. O. E. Frledrlcb . .  922 , 1 25 
Bottle closure, F. C. Stockel . . . . . . . . . . . . . . . .  921 ,908 
Bottle, non-refillable, J. C. Davis . . . . . . . . . . .  921 , 809 Bottle sealing cap, L. Kalling . . . . . . . . . . . . . .  922,286 
Bottle, vacuum, J. G. Lyman . . . . . . . . . . . . . . . 922,174 
BottIe, vacuum Insulated, G. P. Van Wye, 

922,363, 922,364 
BottIe, vacuum nursing, P. O. E. Friedrich . 922,413 
Bottles and Uke vessels, closure for, P. 

Lelnhrock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922, 167 
Bottles containing aerated liquids, stopper 

for, D. Landau . . . . . . . . . . . . . . . . . . . . . . . . .  92 2, 1 58 
Bowl, sugar, J. T. McLellan . . . . . . . . . . . . . . . .  922,31 5 
Box corner stay and reinforce, H. C. Tufts. 922.066 
Box lid fastener, G. C. Frazier . . . . . . . . . . . . . 922. 1 22 
Bracket, R. W. Huhbard . . . . . . . . . . . . . . . . . . . .  921 ,704 
Brick and tbe like and producing tbe same, 

composition of matter for use in firt', L. 
Houze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 .838 

Brick glazing compound, H. & J. Oblsen . . . .  921 ,879 
Broom bolder, A. Marko . . . . . . . . . . . . . . . . . . . . 922,008 
Brusb , rotary, W. F. Wegner . . . . . . . . . . . . . . . 922,225 
Bucket, clam sbell, Frazier & Fox . . . , . . . . . .  921 ,821 
Buggy curtain, G. W. Atkins . . . . . . . . . . . . . . .  922,073 
Buildings and apparatus therefor, construct-

Ing, A. & E. W. Foster . . . . . . . . . . . . . . . .  921 ,820 
Burner, J. N. Leacb . . . . . . . . . . . . . . . . . . . . . . . .  921 ,850 
Cabinet, dispensing grocery, R. F. Ballard . .  921 , 941 
Cabinet, filing, A. Gaul , Jr . . . . . . . . . . . . . . . . .  921 , 822 
Calcination, process of, J. C .  Heckman . . . . .  922,425 

�:���:r
fog��f:�u

:ha��:-;;��t �.H¥.SbF�I���: ���:�?r 
Can feeding apparatus, E. M. Burr . . . . . . . . .  921, 672 
Can filler, E. E. Scbultz . . . . . . . . . . . . . . . . . . . .  921 ,898 
Can heads or other Sheet-metal bl anks. cut-

ting, F. Rudolpb . . . . . . . . . . . . . . . . . . . . . . . 922, 1 94 
Can opener, W. T. Favorite . . . . . . . . . . . . . . . .  922 , 1 1 7  
Car attacbment, street, J. N. Nixon . . . . . . . .  921 ,877 
Car coupling, M. C. Ironside . . . . . . . . . . . . . . . .  921 , 707 
Car door, grain, N. Hoople . . . . . . . . . . . . . . . . .  921 , 701 
Car door lock, C. H. Lewis . , . . . . . . . . . . . . . . .  922 . 1 68 
Car fender, H. M. Lambert . . . . . . . . . . . . . . . . .  921 ,71 6 
Car fender, I. B. Crane . . . . . . . . . . . . . . . . . . . . . 922.092 
Car fender or guard, T. F. Hayes . . . . . . . . . .  921 ,831 
Car fpnder or guard , railway, G. A. Par-

menter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Car, frelgbt, H. W. Klrcbnel; . . . . . . . . . . . . . .  . 

921 .882 
922.293 
921 , 829 
921 . 848 
922.395 
922.430 

Car, mine • .T. M. HaDsen . . . . . . . . . . . . • . . . . . .  
Car, passenger, F. Koch . . . . . . . . . . . . . • . . . . . .  
Car, passenger, S. M. Curwen . . . . . • . . . . . . . .  
Car, passenger, H. Howson . • . . . . . . . . . . . . . . .  
Car platform arrangement, street, P. N. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,285 
Car, revolving matte, J. C. Kilker . . . . . . . . . .  921 ,999 
Car seat backs, adjustable seat back support 

for reversible, R. L. Mangan . . . . . . . . . .  . . 
Car, transfer, C. E. Dinkey . . . . . . . . . . . . . . .  . . 
Car wheel. S. H. Lanyon . . . . . . . . . . . . . . . . . .  . 
Car window cinder guard, railway, C. W. 

Kennon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Carbureter, A. Howarth . . . . . . . . . . . . . . . . . . .  . 
('ards, playing, F. D. Windell . . . . . . . . . . . . .  . 
Carrier. See Trace carrier. 
Casks .and other vessels, means for venting. 

L. E. Saunders . . . . . . . . . . . . . . . . . . . . . . . .  . 
Caster, adjustable, O. Bopp . . . . . . . . . . . . . . . .  . 
('attle guard. J. A. Lee . . . . . . . . . . . . . . . . . . .  . 

!l22.303 
nn . l 03 
922 , 1 61 

922.290 
922 . 1 45 
922 . 370 

922 . 1 98 
n22.381 
922 . 1 65 CeU for electrolytic or other purposes, H. 

S. Blackmore . . . . . . . . . . . . . . . . . . . . . . . . . .  922 . 079 
Cellulose acetatf's, manufacture of objects 

from. A. Scbloss . . . . . . . . . . . . . . . . . . . . . . . .  922.340 
Centrifugal.drler, O. Keef"r . . . . . . . . . . . . . . . .  922J 49 
Centrifugal separator, B. A. O. Proll!"" . . . .  922.037 Centrifugal separators, l iner for, B. A. O. 

Prollius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922 .038 
Chain, cutter, R. E. Noble . . . . . . . . . . . . . . . . .  921 . 728 
Cbain clasp, H. E. Kerley . . . . . . . . . . . . . . . . . . 921 . 64 6  
Cbalr, 'J. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 . 9()ij 
Cheese cutter, J. Purcell . . . . . . . . . . . . . . . . . . .  922.039 
Cbeese cutter, L . •  J. Kunlck . . . . . . . . . . . . . . . .  922. 1 56 
Cblmney cleaner, G. S. Stuart . . . . . . . . . . . . . .  922. 353 
Cburn, L. C. J;,ewls . . . . . . . . . . . . . . . . . . . . . . . . . 921 .851 
Cburn, M. W. Beemer . . . . . . . . . . . . . . . . . . . . . .  922,076 
Cigar retainer and inner seal, A. H. An-

drews , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 .938 Clamp, J. Rivers . . . . . . . . . . . . . . . . . . . . . . . . . . . 922 , 330 
Cleaning apparatus, pneumatic, Boegel & 

Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 . 669 Clock gong. W. C. Morgan . . . . . . . . . . . . . . . . .  922.021 
Closet fitting, W. M. Weatberly . . . . . . . . . . . .  922.222 Clotbes line. J. M. Peterman . . . . . . . . . . . . . . . 922.032 
Coal and tbe like, apparatus for trimming 

and elevating, R. Brown . . . . . . . . . . . . . . .  922.387 Coal from vehicles, device for unloading and 
delivering. G. E. Cbalfant . . . . . . . . . . . . . .  922.390 Coal-gasifying furnace. H. Rles . . . . . . . . . . . . . 922.042 

INDEX O F  
Coat and bat book, R. W. Hubbard . . . . . . . .  921 ,703 

E T ONS Coating with tin or allied metals, electric-( NV N I ally, J. C. Beneker . . . . . . . . . . . . . . . . . . . .  921 . 943 

For which Letters Patent of the 
United States were Issued 

tor the Week Ending 
May 1 8, 1 909, 

Coke oven, C. Schroeter . . . . . . . . . . . . . . . . . . . .  922.201 Co\lar, coat, M. Kopnelman . . . . . . . . .  � . . . . . .  922 . 434 Combination bench , H. S. Maynard . . . . . . . .  922 , 01 1  Compressor, F .  A .  Rider . . . . . . . . . . . . , . . . . . .  921 ,890 Compressors. controlling device fa l' two-
stage, R. Conrader . . . . . . . . . . . . . . . . . . . . .  921 ,803 Concrete blocks for buildings. machine for 
making, W. G. Bailey . . . . . . . . . . . . . . . . . . 921 .659 

the angle of Its inclination, a saw guide ar
ran ged transversely of the trough, and 
mounted for swinging movement In a hori
zon tal plane, and means for indicating the 
angl e of lucllnatlon of the guide w ith respect 
to the trough, 

Concrete reinforcing means, E. G. du Mazuel 922.305 
Railways and TheIr AccesllOrles. A N D E A C H B E A R  I N O T  H A T  D A T E g��������s 

r����:to�: �. �rn��t : : : : : : : : : : : :�J:m 
RAILROAD CASH-FARE RECEIPT.-G. [See note at end of list abont copies of these patenti!.] Convertible table and settee, B. Katzenberg. 922. 21l7 

Household Utmtles. 
FLAT-IRON STOVE.-E. L. HEGAIITY and 

H. L. MOODY , Waterville, Maine. The Inven
tion b'elongs to that class of stoves or heaters 
in which an inverted flat-Iron, generally 
electrical l y  heated, constitutes the heating ele
ment, and has for its purpose a holder which 
will firmly support any ordinary sbaped Iron 
In an Inverted position, and a member for 
protecting the p ressing face of the Iron, ex
tending beyond the edges tbereof. 

AWN I N G .-W. SULLIVAN, New York, N. Y. 
The more particblar purpose of this improve
ment Is the production of a type of awning 
suitable for stores, dwellings, and the like, 
such awning being provided with means 
whereby It may be connected at one of its 
ends witb one of the sashes, and at Its other 
end with a frame pivotally supported upon 
the window jamb. 

Machines and Mechanical Devices. 

H AMMER.-H. ,J. A UGUSTINE, Mooreland, 
Okla.  The construction accomplishes an In
c rease in tbe mobility of the hammer so tbat 
i t  may be shifted in a number of independent 
d irections for the purpose of applying it to 
different portions of work, or readily placing 
It out of the way a moment after it has heen 
used ; and to more evenly distribute the weight 
of the hammer and mechanism immediately 
connected therewith relatively t o  its support. 

META LLIC BELT.-H. L. CANNE, Dingman 
Township, Pa. The object of the present in
vention is t o  provide a belt for use In power 
transmisslou or for use as an over-shoe for 
veblcle wheels and for other purposes, the belt 

McN. ROSE, JR., Nashville, Tenn. The Inven- g��� �����i :"c���o�:��;'i��"n'� : : : : : : : : : :  ��U�� tlon comprises more particularly an arrange- Abradlnf macblne, O. W. Brenizer . . . . . . . . . , 922,382 Corner sbleld . J. H. Jennison . . . . . . . . . . . . . . .  922,146 
ment of lines Incl ined relatively to each other ACldBe:e�a!s 

e����� . �� . .  ":'���:���� . :.I��i.C: . .  �: 921 ,944 CottW. 
��P-r.�It��� . .  �

o
.� . .  

C.I:��::: . �����:�: 
921 . 886 lind to the sides of the ticket or receipt, and Acid from gas mixtures containing odds of Coupling, E. H. Gold . . . . . . . . . . . . . . . . . . . . . . . 92 2 . 1 32 

b I I and other Indications of I nitrogen, obtaining nitric, L. Glaser . . . .  921 ,975 Coupl ing bead, J. S. Sbeafe . . . . . . . . . . . . . . . .  922,347 ear ng numera s Acid, recovering bydrocyanlc, W. Feld . . . . . .  922,409 Couplings, safety cbeck for automatic. S. dltrerent amounts In dollars, dimes, and cents. AddreSSing or mailing macblne. C. Owens . . 922,324 T. Sbroyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922.348 
Whe the receipt Is used a portion Is torn otr Adjustable bracket, T. Smitb . . . . . . . . . . . . . . . 922,204 Cover, metallic, O. R. Fowler . . . . . . . . . . . . . . . 922,270 n , Aerating machine, H. Pearce . . . . . . . . . . . . . . . 922 , 1 83 Covers to vessels, means tor securing, A. T. corresponding to the amount paid by the Air brake system, E. J. Newton . . . . . . . . . . . .  922,318 Leib . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l22. 1 AA 
passenger for fa re and the Inclined l ines In- Air for purposes. of ventilation, apparatus Crane, J. A. Suess . . . . . . . . . . . . . . . . . . . . . . . . .  922 .

20R ' . b t th t b for dlstrlbutmg compressed, Arndt & Crate, G. J. Mulzer . . . . . . . . . . . . . . . . . . . . . . . .  922.020 dicate the steps of diVIsion e ween e s u Nurnberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,236 Crate, folding, P. J. Baker . . . . . . . . . . . . . . . . .  92 1 .7R!l and the portion given to the passenger. Alrsblp, B. H. Tingley . . . . . . . . . . . . . . . . . . . . . 921 ,915 Culinary vessel, J. H. Ressler . . . . . . . . . . . . . .  921 . 888 Alrsblp, M. H. Wbalen . . . . . . . . . . . . . . . . . . . . . 922,228 CUltivator, J. A. King . . . . . . . . . . . . . . . . . . . . . .  922.000 RAI L-BA SE AN D META L CROSS-T I E  FOR Ammonia, making, C. Krauss . . . . . . . . . . . . . . . 92 2,003 Cultivator, E. M. Heylman . . . . . . . . . . . . . . . . .  922,427 
RAILWAY TRA C K 8 .-M. A .  TE MPLE, Berlin Amusement device, O. F. Peck . . . . . . . . . . . . .  922. 1 84 Current motor, alternating, W. E. Golds-Ancbor, M. W. Hall . . . . . . . . . . . . . . . . . . . . . . .  922.137 borough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,826 H eights, and H. C. TE MPLE, Cleveland, Ohio. Animal exterminator, electric, B. S. Ames . .  922,377 Current variations. producing ampl ified .  
T h e  Invention provides a resilient continuous Anvil, W .  E. Andrews . . . . . .  I · · · · · · · · · · · · · · 921 ,787 Weintraub & Latour . . . . . . . . . . . . . . . . . . . .  921 ,930 ' Aralkyl para amlnopbenol , P. Reblander . . . .  922,040 Currycomb attacbment. R. W. Hamler . . . . . .  921 , 695 rllil base for the ralls of a railroad track and Armor or deck plates, treating, S. S. Wales 921 ,925 Curtain pole, R. Deucber . . . . . . . . . . . . . . . . . . .  922 .1 00 
angle iron tee bars therefor, dispensing wlth� !��inn:���ng

c.
aPl.

ar
�l���e�: . .  ����b��I . .. .. .. .. .. .. .. : :  ��H� Curtain pole, J. M. Wiedeman . . . . . . . . . . . . . 922.22 9 

wooden cross ties and atrordlng longitudinal Automatt'c swltcb, C. H. Bierman . . . . . . . . . . . 921 , 666 g���g�� ��I�.;;�nll�. FV. BI:
t����hl!� : : : : : : : : : :  ��N�� and transverse supports beneath the rails that !���:::�MIe 

s
;:�!��igl� L�j'u�t�';,

el£: ti. aL�;�b: ��k�� Dams, dikes, etc . .  and in simul taneously 
a re very durable, adapted to bold the rails Automobile vehicle, L. H. Dyer . . . . _ . . . . . . . . . 921 .96.3 i������Si��O�idt��ns

W�ftf.��fi��� a��:tl��t 
from spreadin g or creeping, and prevent a de- Automobile wbeel, .0. A. Ha'!'re . . . . . . . . . . . .  922,278 layers In ,  A. Strauss . . . . . . . . . . . . . . . . . . . 922.207 
railed car from leaving the road bed, thus ob- Aut'J�o��es

& ��x���v,.O�����I�.� . �:�.I�� . .  
f
.�
r
: 92 1 .995 g:��j�;i��p'i.��tu��n����\��I'ii. So.

syX�:';� : : ���:��� viating accidents. Automobiles, rear axle for, F. C. Miller . . . .  922 . 308 Display rack, J. Danziger . . . . . . . . . . . . . . . . . . .  921 . 956 Automobiles, etc., spring for, C. A. Lleb . . .  922 , 1 69 Display receptable. E. W. Carnes . . . . . . . . . . . 92 1 . 673 

Pertaining t.o RecreatIon. 
TOY-PI STOL.-M. D. GREENWQOD, Hoosick 

Falls, N .  Y. More particularly the invention 
relates to tbat type of pistol In whicb a resili
ent band Is so arranged that when released a 
p rojectile, such as a ma rble:'�'stone, or bean, 
may be thrown. It holds the projectile in the 
barrel and adjacent the plunger while the pistol 
Is bein g aimed and to release the prOjectile 
simultaneously with the release of the plunger. 

AMUSEMENT DEVICE.-W. P. HAYES, 
New H aven, � C onn. In a bowl-shaped body tbe 
Inventor provides a central circular seat at 
the bottom, and a circumferential seat at the 
side, arranged' at or near the top at approxi
mately right angles to the bottom seat. Pas
sengers enter the bowl th rough an opening, 
and when this LI closed the bowl Is revolved 

Babbittlng device, J. M. Maynard . , . . . . . . . . . 922,012 Distilling gase. and vapors. retort for, P. Bag. See Tent bag. A .  Emanuel . . . . . . . . . . . . . . . . . . . . . . . . . . .  922.407 Baking form, E. Scbmldt . . . . . . . . . . . . . . . . . . .  922,050 Distribution system, Hall & Knlgbt .  . . . . . . . . 921 . 693 Balance wbeels, apparatus for adjusting, F. Domestic boiler, J. Woods . . . . . . . . . . . . . . . . . . 921 . 776 R. Cunningbam . . . . . . . . . . . . . . . . . . . . . . .  922,095 Door attacbment. B. J. Aufl'art . . . . . . . . . . . . . 922.378 Ball plays, device for, B. Jirotka . . . . . . . . . . . 92'2 , 432 Door bolt, multiple. W. J. Parle . . . . . . . . . . . .  922. 325 Ballistic plate, S. S. Wales . . . . . . . . . . . . . . . .  921 . 924 Door bumper and bolder. J. A. Pocbe . . . . . . . 922.328 Banding or winding macbine, C. Boderck . . .  921 . 668 Door check and buffer. J. C. Peterman . . . . . .  922 . 1 85 Barrel fastener, G. R. K ing . . . . . . . . . . . . . . . . 922.292 Door fastener, Smitb & Davis . . . . . . . . . . . . . . . 922 .352 Barrel support, H. K. Loskamp . . . . . . . . . . . .  921 , 855 Ppor retaining device . . J. Whitaker . . . . . . . . . .  921 . 765 Barrette, C. H. Howe . . . . . . . . . . . . . . . . . . . . . .  921 .702 Door. sliding. E. R. Jackson . . . . . . . . . . . . .  ' "  921 . 708 Basket, desk, U. K. Hall . . . . . . . . . . . . . . . . . . . 921 .694 Dough mixing machine. C. Cbambers, Jr�  . . .  921 .796 Batb tub footbold. J. H. Pugb . . . . . . . . . . .  ' "  921 ,734 Drier, Wallace & Meyer . . . . . . . . . . . . . . . . . . . .  922.070 Batb tub rims, band hold for, J. H. Pugb . . .  921 , 733 Drilling macblne, R. M. Downie . . . . . . . . . . . .  921 , 680 Battery box or tray and bandle tberefor, J. Drop ligbts, adjustable support fof', P. N. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,808 FrRntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 . 970 Bearing. roller. H. W. Alden . . . . • • . . . . . . . . .  921 .656 Dye and making same. antbracf?ne. M. Isler. !l22. 2R2 Bearing, roller, F. M. Freeburg . • • • . • . . . . . .  922, 124 Eers seur or castr:tting instrument. J.  Sldnr .  922. 350 Bearing, roller, S. Kaye . . . . . . . . . . . . . . . . . . . .  922.288 Eleetric connector, separable, F. C. De Rea-Bearings, latbe attacbment for turning. C. mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l21 .67R Pbllipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922, 327 Electric c'Irrent regUlator. T. Spencer . . . . . . . 922.01\7 Bed side rail , W. B. Munn . . . . . . . . . . . . . . . .  921 ,869 Electric cut-out, W. B. Potter . . . . . . . ' �" . . . , 921 . 732 Blanks, making ornamental , G. U. Meyer . . . 921 .722 Electric devices, multiple oneration of vapor, Bleacblng apparatus, W. B. Lewis . . . . . . . . . .  921 ,853 R. E. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,893 Blower tor peas or the like, A. H. Wheeler 921 .764 Electric distribution system, E. F. W. Alex-Boat for sballow waters, A. C. Larr . . . .  ; . . .  921 .849- anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,786 Boat rowing macb1ne, C. B. Clifton . . . . . . . . . 921 , 951 1 Electric IIgbt key socket, W. C. Clark . . . ' "  921 ,800 Hoat, .ubmarlne. I;, Y. Spear . . . . . . . . . . . . . . 922,056 ElectrIc ligbtlnl': system, C. Feldmann . . . . . . . 922,4 1 0 



" St " Foot and 

ar Power 
Screw Cutting 

AU���IC Lathes 
FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. Y .. U. S. A. 

E n g i n e  a n d  F oot Lathes 
M A C H I N E  SHOP O U T FITS, TOOLS A N D  
S U P P L I E S. BEST M A T E R IALS. BEST 
W O R K M A N S H I P. CATA LOG U E  F' R E E  

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

1$54.00 per day Th:�:h:rd CAMERA-SCOPE 
And we can prove it . .  Anyone can operate 
It. Makes 6 finished button pbotograpbs a 
miuute. Price of Camera·Scope, with sup· 
p�:s 

f��
r t'f::ki�Jm�t�iC�uu"iJt)(e$2'!f.M� �xtra buttons $1 per hundred ; ext.ra frames $1.50 per gros.. Be Independent and make 

money for yourself. Write today. 
W. S. MOUNTfORD, 100 Maiden Lane, New York, N. Y. 

I Your PATENTS ncorporate �d BUSINESS 
m ARIZONA. 

Laws the most liberal. Expense the least. Hold meetinfs. transact 
business anywhere. Blanks. By-Laws and forms for maldn£' stock 
full-paid for cash. property or services. free. President Stoddard, 
FORMER SEC RETARY OF ARIZONA. resident a�ent lor 
many tbousand companies. Reference : Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 

Musical Tubular Bells 
Highest Mechanical and Musical Art 
Have you .. taste for MUSIC? 

!�!:�:���rt3�t[:gdin�?t{�r
l
lo:;;� 

people bave had their salary In. 
creased five told by using our 
Music,,'! Novelties. Can be 
1earned in hours where ordinary 
instruments takes months. 

Send for our new loo-page Illustrated 
catalog free. Also 24 pages standard and 
popular sheet music arranged for one or two 
people, showiD� how to play our inslru. 
ments, for 24 cents In sumps. 

J. C. DMAGAN 
215'1' No. ()lnrk St., Chlcngo. IlL 

THE " BARNES " 
p����ve Upright Drills 

1 0  to I)O-lllcb Swiug 
S""d jor Drill CatalO{1Ue. 

W. F. & JNO . BARNES CO. 
(EstabUshed 1872) 

1999 'Ruby S t . ,  Rockford, I I I .  

The Eledro.Lytie Defeetor is the most sensitive 
responder invented. \Ve caD prove this Rtalemellt by 
referri ng to Electrical �'I!l.g:lZInes and Ted Books. 

Commercial and Government stations 200 
miles "way cnn be heard very di5tinctly when 

our detector Is connected witli IL few 
other Instrllm�nts costing a mere trifle. 

Send 2c. stsmp for our catalogue. 

ETIIEnrc EJ.ECTIlIC CO. 
11 narelny Street, New York CIt.,. 

Castings-Motors 
l� H .  P. - • •  - $8 • .,0 
2� H . P. - - _ .  12.00 
<1 H . P. - • •  - 22.50 
5 H. P. (2 cylinder). 25.0" 

Suitable for air sbips, raHway 
velocipedes. bicycles 01' launcb
es. Largest l)10tor supply bouse 
in America. 

IIAHItY U. GF.EH. CO., Dept. C 
851 MeI.nt·cn AnHlue, St. I,Ollis, lUo. 

Pipe Cutting and Threading 
For Either Jlund or Power 

ThUi machine b t.he regular b.9.nd machine supplied 
with a power base, pinion, coonterSbafl, etc., :lDd 
can be worked ss an ordinary power 
machine or taken from its b3Se for 
use as a hand Ill!lcnine. Pipe � in. 
to l5 in. diameter handled easily in 
small room. Illustrated catalogue
price list free on application. 

THE CURTIS & CURTIS CO. 
S Garden St., Bridgeport, Conn. 

6th Floor. Hickox Bldg., Cleveland, O. 

MOTORCYCLES 
Bicycle Attucbmelltla. -a.lotor@, 
Acces8orle8 for all Mot.orc),
clel!. Send stamps for Catalog ot 
what you are Interested in. 

llIo'rOU('nl,E EQUIl>�IEN'l' CO. 
lbmmondsport, N. Y. 

free 
Catalogue of 
Scientific and 
Technical Books free 

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

MUNN & CO., Publishers of Scientific Americau 
361 Broadway. New York 

Scientific 
l!;lectric tnflchille, commutator type high-

speed dyuamo . C. J. Yntes . . . . . . . . . . . . . 922,230 
Electric machine , dynnmo, A. H. ',rimmer-

me . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Elech'jc macbine, dynamo, J. D. Firmin . . .  . 
Electric machine, dynamo, B. A. Behrend . .  . 
Electric machines, brush rigging for dynamo, 

G. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Electric Signal , P. I.  Chandeysson . . . . . . . . . . . 
Electric switch , \Y. V. Steiger . . . . . . . . . . . . . . 

921,914 
922,1 1 0  
922,245 

922,107 
922,391 
922,443 
922,034 Electric switch, push button, J. G. Peterson. 

�lectl'ic switches, movable contact for, J. G. 
Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922,033 

Electrical devices, wire attachment fol', B. 
Trumbull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,360 

Electrical distribution system, M. O. Troy . .  921,018 
Electrical ground connections, irrigating de-

vice for, B. J. Jones . . . . . . . . . . . . . . . . . . . 921,844 
Electrical switch . J. G. "'aterman . 921,761 
Elevator, F. J. Feldt . . . .  . . . . . . . . . . . 921,685 
Elevator central device, automatic, L. J .  

Milke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,016 
EmbOSSing die, interchangeable letter, M. 

Ginsburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,974 
Embroidery macbine, C. Georges . . . . . . . . . . . .  921.825 
Engine. See Gasolene engine. 
Engine bed for dories, portable gasolene, l\(. 

D. Thompson . . . . . . . . . . . . . . . . . . .  921,913 
Engine stal·tcr, D. C. Wilgus . . . . . . . . . . . . . . .  921,933 
Engine starting device, gasolene , 'Vhite & 

Polo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921,769 
Engine timing gear mechanism, explosive, L. 

D. Hubbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921,705 
Engines, controll ing the exhaust from inter-

nal combustion , '1'. B. Doolittle . . . . . . . . .  921 , 679 
Engineering instrument, R. V. R. Reynolds. 921 ,889 
Engraving macbine, pantograph , Ra \\'stborne 

& Pryke . . . . . . . . . . . . . . . . . . . .  921,736 to 921 ,738 
Envelop fastener, J. S. Applegate . . . . . . . . . . . 02 1 .939 
Excavating device, W. C. Weeks . . . . . . . . . . . . 921,928 
Excavator. R. P. McCormick . . . . . . . . . . . . . . . .  922,a14 
Explosiyes by percussion caps, apPl1ratus for _ firing, L. H. Broadwater . . . . . . . . . . . . . . . 921 . 6 1 0  
Eyeglass spring, G. W. "" ells . . . . . . . . . . . . . . 922,227 
Fan fol' mines, ventilating . 'V. D. Scott . . . .  921,744 
Feed wa tet· beater, R. L. Vosburgb . . . . . . . . .  921,756 
Feeding mechanism. Swanger & Hueber . . . . . 922,355 
Fence post. J. D. Rodgers . . . . . . . . . . . . . . . . . .  922,193 
Ferro nickel and nickel steel, making, F. R. 

Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92'2,388 
Fertilizer distributer. J. Boda . . . . . . . . . . . . . . . 921 .667 
File, paper. W. E. Davies . . . . . . . . . .  . .  921 .0:;7 
I!�ilillg register, document, A. 'Veizenback . . .  921,931 
�'ilter, Perry & Finch . . . . . . . . . . . . . . . . . . . . . .  922,326 
Filter beds, etc., apparatus for discbarging 

liquids from and to. C. H. B. Brown . . .  922,386 
Filter crib, S.  Diescher . . .  922.101 
Fire alarm, A. T. Newman .  . . . . . . . . . . . . . .  921 .875 
I!'ire alarm system . automatic, F. Baln . . . . .  921,6(,)ij 
Fire escape, P. O·Tbayne . . . . . . . . . , ' . .  922,323 
Fire extinguisher tanks, constrl1ctlOn of, C .  

F. Fife,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922 , 1 1 8  
Firealms, Single trigger for douDle-bilrreled, 

A. A. Stutzman . . . . . . . . . . . . . .  . .  
Fireplace, T. J. Barper . . . . . . . . . . . . . . . . . . . . 
Fireproof partition, reinforced, J. COlllerma .  
First aid package, J .  E .  Lee . . . . . . . . . . . . . .  . 
Flask, J. L. Bulier . . . . . . . . . . . . . . . . . . . . . . . .  . 
Floor conduit and detacbable covel' therefor, 

C. W. Wachtel. Jr . . . . . . . . . . . . . . . .. . .  
Floor waxer and polisher, K. I{ari,\'u . . . . . . . 
Flue cutter, J. T. Fuhrmann . . . . . . . . . . . . . .  . 
Flying machine. C.  H. Culver . . . . . . . . . . . . . . 
Folding table, L. Nolan . .  . . . . . . . . . . . . . . . .  

922,354 
922,422 
922,393 
922,435 
921,949 

922,368 
922.148 
922.127 
922:264 
922,179 

Force feed lubricator, C. B. & F. W. 
Bodges . . . . . . . . . . . . . . . . . . . . . . .  922,141 

Forging press, A. Cbrlstianson . . . . . . . . . . . . . .  922,392 
Foundations for compressible. submerged, or 

moist g'round, system of, F. J. :M. M. 
Ducastel . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . 

Foundry flask, E. P. Power . . . . . . . . . . . . . . . .  . 
Fruit cutter, M. G. Troxell . . . . . . . . . . . . . . . . 
Furnace door operator, C. A. Andersoll . . . .  . 
Furnaces, means for running off slag from 

blast. Marsden & Pearson . . . . . . . . . . . . . .  . 
Furniture, combination. N. J'. Cote . . . . . . . . . . 
Fuse, L. & J. Scbulman . . . . . . . . . . . . . . . . . . .  . 

922,106 
922,187 
921,917 
922,234 

922,304 
92] ,952 
922,343 

Gage wheel and colter, combined, B. B .  
Dreyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,405 

Garment hanger, W. C. Morris . . . . . . . . . . . . .  922,31 0 
Garment supporter, C. P. Meyer . . . . . . . . . . . . 922,176 
Gas analyzing apparatus, Cheney & Nicker-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922,086 
Gas apparatus. water. L. D. Carroll . . . . . . . .  922,389 
Gas burner. alcohol, W. E. Cocbran . . . . . . . . . 922.445 
Gas burner fastening means. C. T. Fuller . . . 922,128 
Gas burner heate rattacbment, G.  Yoerger . . 921.778 
Gas burner, Incandescent, W. S. Stapley . . . . 921,748 
Gas burner. safety. B. Martelli . . . . . . . .  922.010 
Gas cut-oil', automatic. L. & B. Schmidt . . .  921,897 
Gas from liquid hydrocarbons, apparatus for 

producing, J. M. Willard . . . . . . . . . . . . . . .  921 ,934 
Gas generator. acetylene, W. W. Cozins . . . . 922,090 
Gas Igniter, electric, W. D. Brackett . . . . . . . 922,081 
Gas01ene engine. G. H. Marquard t .  . . . . . . . . .  922,009 
Gear, compensating. E. J. Gould . . . . . . . . . . . .  921,978 
Gear, sel f·locking drive. F. Bendler . . . . . . . .  922,138 
Gear, variable speed and reverSible, ]nnes & 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921.994 
Gearing, F. J. Zecher . . . . . . . . . . . . . . . . . . . . . . . 921,937 
Gearing, transmiSSion, Van Dyke & Rowel l . 921,754 
Glass beveling machine, F.  Cotterell . . . . . . . .  922.087 
Glass blow ing macblne, Schnelbneb & Schatz 922.342 
Glass cutting machine, J. E. G l'ayblll . . . . . . . 921 .979 
Glass, teeming . F. L. O. Wadswortb . . . . . . .  921.923 
Glass tube cutting macbine, .T. E .  Gmybill. 921 . 828 
Glass-working apparatus, A. E. S()in3sse . . . .  921 ,747 
Glassware, mold for machine for making 

hollow, J. Wolff . . . . . . . . . . . . . . . . . . . . . . .  922.071 
Glazier'S insil'ument, J. "" .  Tucker . . . . . . . . .  922.361 
Glove, cotton picking, N. J. Baggett . . .  922.237 
Golf club, .J. Youds . . . . . . . . . . . . . . . . . . . . . . . .  922.444 
Governor, marine engine, L. D. I{lssock . . . . 921 ,7 1 4  
Graduating mnchlne. A. Geiger . . . . . . . . . . . . .  921 ,824 
Grain door and car door, combined, J. S. 

Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922.380 
Grain immel'sin1; machinp. S.  T .  He-Ige-son . .  921 .697 
Grnin screen, H. E. Wack . . . . . . . . . . . . . . . . . . 922.220 
Grain-shocking imple-me-nt. R. J. G roves . . . .  922. 1 �6 
Grain tank. metal .  C. M. Porter . . . . . . . . . . .  922.329 
GI'USS catcbe,', J. E. Coult . . . . . . . . . . . . . . . . .  921 .804 
Grass destroyer. quack. C. C. Nelson . . . . . . .  922. 1 78 
Grinding machine, A. B. Landis 92 1 .7 1 7  
Grindstones, hub construction for, G. S::II1-

fa son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922.049 
Guard, D. D. Ogilvie . . . . . . . . . . . . . . . . . . . . . . .  922. ] 80 
Gun, automatic. C. D. Lovelace . . . . . . . . . . . . . 922,173 
Guns, electrical transmitting apparatus for 

controldng tbe sigbting of, Da \\"�on &. 
Bnckham . . . . . . . . . . . . . . . . . . . . . .  922,098. 922.399 

Hair tonic, Waterman & Brown . . . . . . .  921 .927 
Hammock suspension device, W. J. McBride. 922.023 
Bandle. See Tool handle. 
Barmonlca attachment, H. J. Fraser . . . . . . . .  922,121 
Harness line support, Beidlngsfeld & Bam· 

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Harvester, beet. J. T. Carroll . . . . . . . . . . . . . . 
Hat brim curl ing machine, C. E. Sackett .  . .  
H a t  fastener. W .  Haraden . . . . . . . . . . . . . . . . .  . 
Hat guard. P. M. M. Loubrie . . . . . . . . . . . . . . 
Hat holder, E. C. Dailey . . . . . . . . . .  . 
Hay gatberer and loader, E. Lovelady . . . . . . 
Ray press, A. F. W. Diamond . . . . . . . . . . . . . . 
Heating, low pressure, E.  H. Gold . . . 
Heel cushion for shoes. L. E. Cummings . . . 
Hinge. door. Keith & Lister . . . . . . . 
Hoe, E. Senn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hog ringer. W. F. Barnhardt . . . . . . . . . . . . . . . 
Hoisting apparatus. E. N. Drew . . . . . . . • . . . .  
Holder 01' support. Hespe & La !'sen . . . . . . . " 
Hold ing device. B. T. Eppet'soll . . . . . . . . . . .  . 
HOOk. A. K. Lovell . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hoop fastener, W. Mosher. £It Ill . . . . . . . . . .  . 
Horn, sound augmenting. A. R. Cunnius . .  . 
Horse releaser. J . . J. Harper . . . . . . . . . . . . . . . 
Horseshoe. J. H. Fawkes . . . . . . . . . . . . . . . . . .  . 
Hose coupling. C. L. Friday . . . . . . . . . . . • . . . .  
Bot water boiler . .  J .  E. Peck . . . . . . . . . . . . . . .  
Hot water heater. T. J. SbE'arman . . . . . . . . .  . 
Bub boring macblne. S. A. Taylor . . . . . . . . . . Bub, wbeel. W. C. Tbede . . . . . . . . . . . . . . . . .  . 
Hydrocarbon burner, T. Muehlelsen . . . . . . . .  . 
Hydrocarbon engine. J. Brons . . . . . . . . . . . . . .  . 
Ice cream fl·eezer. Hoefler & Scbantz . . . . . . . 
Ice tongs, G. P. yeakle . . . . . . . . . . . . . . . . . . . . 
IgnitIon timers, safety adjuster for, B. N. 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Indexing mecbanlsm. B. M. W. Hanson . . .  . 
Indicator. A. V. Ballin . . . . . . . . . . . . . . . . . . . . . 
Ingot mold, E. Ga tbmann . . . . . . . . . . . . . . . . . . .  
Ingot stripper. B. W .  Bead . . . . . . . . . . . . . .  . . 
Insulator, L. McCarthy . . . . . . . . . . . . . . . . . . . .  . 
Internal·combustion engine, B. M. Aslakson. 
Ironing macbine, collar, J. T. Snelson . . . . . . 

922.279 
922.084 
922. 196 
921,830 
921 .856 
922.267 
922.301 
921,961 
922.131 
922.094 
922.289 
922.202 
921 .790 
922 . 1 05 
921 ,83� 
922 . 1 1 5  
921 . 7 1 9  
922.<f22 
921 ,676 
921 .987 
922.408 
921.691 
922.442 
922.051 
922.358 
921,912 
922.018 
922.383 
921.837 
922,376 

921 ,958 
921 . 983 
922.238 
921 .972 
922,424 
922,313 
921,6:17 
921,906 

American 

Important Books 
Hydraulic Engineering 

By GARDNER D. HISCOX. M.E. 

P R I C E  $4.00 

A practical tl'eatise of 3 1 1)  1>Rlres and con
taining 30� illustrations on the propel'ties, 
))O'wel' nnd resources of ,vater for all ))ur
))oses, including the lueasurellu"ut of stl'canlS, 
. hc  Oo,v of water ill pipes or conduits : the 
!tol'se-po,,'er of falling watfH' ; tUI'biDe and 
l Inpa ct ,votel'-,vbeels ; wave-)uotors ; ccntri. 
f��r.:;li��

c
�

r
:�tl�ulinbl:8 ':1l'bl:'�i�,::n�s�tf:gi: 

A comprebensive and 
modern buok on Hy� 
draulics covering the 
wbole sullject and free 
from the intricacies of 
higher mathematics. A 
most excel1ent treatise, 
full of facts Hud solid in� 
struction in ever"fthJn� 
' tbat wi l l  ordinarily be 
required by the practical 
man. 'l'be author's style 
is SlmpJe and attractive i 
Ibis explanationA are clear 
and to the pOint: bis ar
ran�ement of subject 
matter IS pleaSing-, SYS' 
tematic and practi('al. 

Ail wbo are interested 
in water-works develop
ment will Hnd this book 
a useful one. because it 

, is � entirely practical treatise upon a subject of preAent 1m portance. and cannot fail in having a far-reaching influence, and for tbls reason shonld have Ii place in the work in" library of every englnet:r. 

Electric Wiring, Diagrams 
and Switchboards 

By NEWTON HARRISON, E.E. 

272 palres. 101) illustl'atious. Price $1.50 
'l'his work 1s a thoroughly 

practical treatise o n  ElectriC 
\Virlng in all its branches. be· 
ginning with the simple circuit 
:��r��J:i

n
��J����eaf{

a
��� 

fl���
e
t
n
�
e
a��e� 

stogl: :r�&��rl� 
al!d simple algebraiC formulas 
are used In the calculations a·nd 
explanations. Orl�tnahty is 
sbown by the author in the 
metbf)d of preseoLation of the 
matter, the liberal use of tables 
helping to a clear understanding 
of t.he subject. 

� 
. ELECTRIC WIRING 
, DIAGRAMS ·' 

AND '. ' 
SWITCM BO�OS 

-, . .....---- '", 
HARRISON ' 

--
While more than balf tbe work 

is devoted to wirmg and related 
subjects, there is a �ood deal of 
other information that will he 
found generally useful. '1'here 
is a chapter on I ncandescent. _ 
lamps, wtlicb lncludes Latmlated data on this topic. 
Switchboards Of tlJe vaJ'iou� types. tbeir desllZll, etc., 
�f:�

C
(���

d
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d 
�fe��r:

e
e�����:�8·a��

d 
���l�

c
����:s���n!. 

r:J.'he lematniog cbapters briefly review tbe nature and 
characteristics of alternating currents. and tbeir prac
tical application is described. It is in every respect a 
bandy, well-written. instructive, comprehensive volume 
on wiring for the wireman, foreman, contractor or 
electrician. 

Practical Steam & Hot Water 
Heating and Ventilation 

Ry A LFRED G. l U N G  

P R IC E  $3.00 

<102 Pages. Containing 30<1 detailed illustra
tions. 'l'be hu'gel' pnl·t of them baving 

becn Iliade froll) original dilllll'am8, 
specilL l ly drawu for the book. 

.An Orig/mal and Exhausr.ive Treatlse, Prepared for the Use 
of A II Engaaed in the Bmmess of Steam. Hot 

Water HeaUng and Ventilati"". 
rl'he Standard and 

latest book publisb
ed. �'e1J8 how to get 
beating contracts. 
bow to hlstall b·?aL
ing and ventilatl11� 
apparatus. DescribeB 
all of the principal 
systems of Int:urn. 
bot water, vacuum, 
vapor and vacuum
vapor heatint-:. tlJ
getber with the new 
accelel'atecl systems 
of hot watp!, circula
tion. incJudin� chap
tel's 011 Up- Lo-daLe 
methods of venti/a
tioll ; fan Qr blower 
�ystem of heating' 
and v e n t i l a t. i on ;  
rules nnrt data for 
estimating radiation 
und cost. aad such 
ot I I  er table� and in· 
tOl'mation as make 
it an indispensable 

work fOI' Heating contractors, Journeymen steam 
fitters. Steam fltters' apprentices, Architects and build
ers. rl'bis work represents tbe best practice of the 
fl�����:ti���. 

a
V�I�Satf:��St�

v
:n �

n 
t:gf:s' �����B e��� 

matln2". installing and testioll of steam and hot water 
and ventilatinll appara.tus are �iven. 

Telephone Construction, In= 
stallation, Wiring, Opera= 

tion and Maintenance. 
By W. H. RAOCLIFFE, E.E • •  and H .  C. 

CUS HING. JR .. E. I':. 

PR I C E ,  $ 1 .00 

A Practical Book of 1 80 Pn.ges and Contain. 
ing l �5 Jl1ustl'll.tions, lntendc(l for J£lee-
���i:i�:ct�\·���ll·�f�1;e:.;:¥:�e�?���t�3Ii�':-.�!Oli:� 
stal lation of 'J'elepbone Exchanges in A c
COl'nnncc ,vilh StaudRl'(1 Pl'llcticc. 

Tbls book gives the prinCiples of 
cl'lnstructioD anel ope-ration o f  bOlh 
the Bell and lndepenoent instru
ruents ; approved methods of in· 
stalling and wirinlZ them i the 
means of protectin.l! them from 
lightning and abnorrnq,) Cll!'l'entR; 
tbeir connection togb .. ,Jer for oper
ation as serJes or brldg-ing stations; 
and rules for their inspection and 
maint€'nance. Line wirmg and tbe 
wirin� and operation of special 
telephone sys1 ems are also t reuted. 

Lntricate mathmnattc� are avoid
ed, and alt aPPU1·atus. Circuits and 
�rb

s
!
e
�p

s
p:��t�

h
���l�;fJ: 3:3�np;�s 

of units and terms used in tbe text. 
Selected wiring tables. which are 
very helpful, are also included. 

MUNN & COMPANY, Publishers 
361 Broadway, New York City 

Pleaae mention th. SCIENTIFIC AMERICAN II1h.n II1ritin. to ad"."u." 

Jam, sugur, 01' tbe l ike on or in biscuits 
anel like eonfcrtions, a pp:1 I':ltlls for de
positing or dropping, McVitie & G rn n t . 92] .874 

Jar closure, J. E. Blll'l'ang€'I' . . . . . . . . . . . . . . . .  922.240 
Jar bolder, J. L. Dahl�lIi si . . . . . . . . . . . . . . . . .  922.097 
Jewelry, H. Tropin . . . . . . . . . . . . . . . . . . . . . . . . .  922.212 
Joist banger, J. 'l'ut€'uI' . . . . . . .  . . . . .  . 922.215 
.Journal beHl'ing. anl"ift·iclion. O. C. Knipe . . . 922 . ] 54 
JOlll'Dlli box, P. A. Clllllphell . . . . . . . . . . . . . . . . 922,083 
Journal boxes, wnste supporting: a l tnchment 

for, R. A. Bill ingbum . .  . .  922.249 
Keg, powder, M. C. O'La ugil lin . . . !l2 1 . 880 
Kettle covel', C. J. ScbroJ idt .  022.341 
](ey socket switcb, H. Hubbell . . .  . .  .. 921 .839 
Keyboard, practice, A. J. DanieL . . . . . . . . . .  fr2 1 .806 
l\'inetograpbic apparatus, C. A. Lumiel·€' . . . .  922.30'2 
Knnpsacli', R. S. Royce . . . . . . . . . . . . . . . . . . . . . 922,046 
KnH ting macbines, latch opening device for, 

H. SwinglehuJ'st . . . . . . . . . . . . . . . . . .  . 
Knob a ttacbment, door, B. Revoir . . . .  . 
l-\:nob compensator, door, 'V. S. Trask . 
Lace macbine, twist. C. Hickton . . . . .  . 
Ladder, extension, G. G. Crabb . . . .  . 
Ladder, step, E. C. Mend . . . . . . . . . . . . . . . . . .  . 
Lamp, B. F. Smith . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, arc, B. Monnscb . . . . . . . . . . . . . . . . . . . . . 
Lamp for automobiles, automatie swivel. J. 

O. Spang . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp holder, H. L. 1�l'landsson . . . 
Lamp socket, wen tberp l'oof, f l .  T. 1·locll-

922.064 
922.041 
!)22.R59 
921 . 698 
022.091 
922.306 
921.904 
921 ,866 

922.055 
921,815 

hausen . . . . .  . .  . . . . . . . . . . . . .  921,836 
Laml) socket. i nca ndescen t, A .  L. Wil l ia tllS .  921,935 
Lamp switcb ing dev ice , electri c , C. A. 

Elmer . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  022.40G 
Lamp testing mac-hillE', ineundescent. T. 'V. 

Frecb, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,123 
Lamps. lock in::! de\'ict' fut' miners' . O. i\L 

Mulier . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,868 
Latch, O. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921.852 
Latch, C. A.  Mil l ig'an . . . . . . .  . .  . . . . . . . . .  922,177 
Lathe, Davis & Pllrsons . . . . . . . . . . . . .  021 . 807 
Latbe tool rest. W. C. MncBa in . . . . . . . . . . . .  921,858 
Latbe, turret. B. M. 'V. l-lansOIl . . . . . . . . . . . .  921,984 
Lathes, mecbllllislll for �hifting the CI'OSS-

slides of, B. M. W. Ha llson . . . . . . . . . . . .  921.985 
Lea(l matrix, H. Schimansl�y . . . . .  . .  922. 1 99 
Leather working mnchille, F. I\. . R lIs�ell . . . .  922,195 
Lettering or· stamping frame, H. Eng1111 . . . .  921 .682 
Lifting jack, G. F. F'·eNI . . . . . . . . . . . . . . . . . . .  922,412 
Lineman's combination tool. R. H .  Brown . .  921,792 
Liquid purifier and sepa l'lI tor, II. E .  Decke-

bach . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  921 ,81 1 
Liquids, apparatus for determining 1he 

depth of.  J. W. Jones . . . . . . . . . . . . . . . .  922.284 
Loader, V. Landbolm . . . . . . . . . . . . . . . . . . . . . . .  922,159 
Lock. See Car door lock. 
Lock, T. B. J'eil'er.\' . . . . . . . . .  . . . . . . . . . . .  . 
Lock, H. P. Townsend . . . . . . . . . .  . 

921 .7 1 1  
9�2,065 

Lock for drawers of cabinets, etc., E. G. 
Saocpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 . 895 

Locomotive, articulated, G. \V. I-lelll'�', .J I' . . 922,426 
Locomotive sanding apparatus. S. n. Dun-

ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922,109 
Locomotive superheater, S. M. Vnucla in . . . . . 922.R65 
Loom, �'. Taveila . . . . . . . . . . . . . . . . . . . . . . . .  922,357 
Loom. automatic weft replenisbing. )J. r . .  

Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 ,909 
Loom sbedd ing lllechanism. A. & S. \Vidmf'l' 921,772 
Looms, pile cutting device for cnrpet. F. 

Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921.818 
Lnbricator, A. A. Webster . . . . . . . . . . . . . . . . .  922,223 
:\[achinery lubricator, stearn. G. W. Ed· 

wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922. 1 1 3  
:\[Ilg'nE't. pol arized . E. A. BUl'ling':.lUle . . . . . . .  921 .794 
�Iali bag catcher. J .  S. Shepberd . . . . . . . . . . . 922.203 
Mail box, W. H. Johnson . . . . . . . . . . . . . . . . . . . 922. 147 
Mail hox, leHt·,· anu package. C. Oblson . . . .  922 . 1 81 
Map case, A. S. Smith . . . . . . . . . . . . . . . . . . . . .  921 ,901 
Musk for remoYing HIlU preventing wrinkles. 

facial. E.  Hnnllig' . . . . . . . . . . . . . . . . . . . . . . . 922.420 
Massage apral'ntlls. v ibra tor·r . f' I"! C. Brown . 921 . 671 
Must. H. B. De Groot . . . . . . . .  :\ .. . . . . . . . . . . 922.400 
�tat('11 box, EVI'f'tt & �I('QIlf'l'I':V . . . . . . . . . . . . . 921.683 
1\Jatch box. self-ign iting folded. P. F.. Gonon !-J21 .827 
Match machine, W. I f .  Parker . . . . . . . . . . . . . .  921.731 
Mattress fil l ing df'vicp. Dettmnn & Conl't& . . 922.401 
Measuring apparatus. G. W. Chamberlnin . . .  922.085 
Measuring gage, A. A. Kent . . . . . . . . . . . . . . . .  922,152 
Measuring instrument, H. L. Van Val ken-

burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,362 
Measuring. mixing. and dispensing appal'l1· 

tus, liquid. J. P. Mntb . . . . . . . . . . . . . . . . . 921 .870 
Meat suiter, Hackm<lnn & Chi lds . . . . . . . . . . .  921 . 980 
MC'cbal1ical movE'ment. nass & .Jflckson . . . . .  92] .971 
!\Tecbflllical movement. r. T. McNll l ly . . . . . . . 922,316 
Metul disks, device for straighten ing . O. G. 

Hieske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Metal forming machinf'. J. UI.lI"i . . . . . . . . . . . .  . 

921 .739 
922.217 
921 ,986 Metnt reducing machine, B. M. V\T. Hn n�on . 

Metel1 shearing machine, F. W. l\1nttb ie�sen . 
Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921.861 

l\fetal 1vorking machines, t:.In-stock for, B. 
M. W. Hanson . . . . . . . . . . . . . . . . . . . . . . . . .  921 .982 

Milk, trC'3ting. J. L. Goucher . . . . . . . . . . . . . . . "tIl2.134 
�fill. J. L. Terwi lliger . . . . . . . . . . . . . . . . . . . . . 921.911 
Mining buckets. etc . . automatic catcb for, 

T. C. Wrig'bt . . . . . . . . . . . . . . . . . . . . . . . . . .  922,375 
Mixer, T. B. Hood . . . . . . . . . . . . . . . . . . . . . . . . .  921.991 
Mixer and vaporizer. G .  W. Wl'ight . . . . . . . .  922.37-4 
IHixing machinf'. R.. F..d.mondgon . . . . . . , . . . . . . 922 . 1 1 2  
Molder's snap flask. H. G. Voigbt .  . . . . . . . . .  921 .922 
Mone.v box. J. Nnll·)' . . . . . . . . . . . . . . . . . . . . . . .  922.321 
Monkey' wrpl1c11. J. 1\fasoll . . . . . . . . . . . . . . . . . .  92] .860 
MortiSing machine. G. W. C<lmnhell . . . . . . . . . 92 1 .795 
Motor control system. B. E. White . . . . . . . . . 921 .768 
Motor starter. automatic, V\T. F. Hpndr:v . . . !l21 .!l8!l 
Mower, H. Norman . . . .  . . .  . . . .  . . .  . 922.319 
Mowers, fender I"od fOI" . . J. Dnin . . . . . . . . . . . .  921 .955 
Napkin holder. H. H. lcrlck . . .  ' . . .  921 . 690 
Necktie. J.  '1'. Cowen . . . . . . . . . . . . . . . . . . . . . . . 922.089 
Nut lock. J. C. Crowson . . . . . . . .  921 .805 
Nut lock. F. A. Beard . . . . . . . . .  922.24� 
Nnt lock. P. Clny . . . . . . . . . . . . . . . . . . . . . . . . . .  922,201 
Oil or grease cups. att"acbnwnt fOI" pIngs of. 

.T. Towers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922.211 
Oil tank cut-off. automatic, B. G. Jewf'II . . .  921 . 7 1 2  
Optometer, J. E .  Goodmnn . . . . . . . . . . . . . . . . . . 922,276 
Ordnance, breech-loH(ling, Dnwson & DlIck-
Ordn
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921 ,960 

lng, Dawson &. Buckbam . . . . . . . . . . . . . . .  922,268 
Ordnance Sighting apparatus. Dawson & 

Buckbam . . . . . . . . . . . . . . . . . . . . . .  V22.�97. 922,398 
Ore concentruting jig and coal washer, G. 

C. Backstail' . . . . . . . . . . . . . . . . . . . . . . .  " 922.419 
Ore separator, W S. La SheJis . . . . . . . . . . . . . 922.163 
Ore separator. H. M. Clark . . . . . . . . . . . . . . . . .  922,259 
Ores. removing sulfur, arsenic, an(. Othf'l' 

like impurities ft'om refactory, F. Cot-
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Oven bottom, K. Webb . . . . . . . . . . . . . . . . . . . .  . 
Ozonizer, E. W. Smith . . . . . . . . . . . . . . . . . . . .  . 
Package bolder. F. M. Southwick . . . . . . . . . . . 
Packing. F. Goetze . . . . . . . . . . . . . . . . . . . . . . . . 
Pails. bail ear and cove' holder for . . T. 

922.088 
921 .762 
921.903 
922.054 
922.130 

Distel' . .  . .  . . . . . . . . .  . . .  922.104 
Paper box 01' carton. E. T. Gowin,!! . . . . . . . . . 022.277 
Paper cabinet 01' fixture, toilet, G.  '1'. John· 

SOn • . . . . • • . . . . . . . . . . • . . . . . . . . . . . . . . . .  
Paper cutting macbln€'. D. T. Wadbams . .  . 
Passenger eontro1. F.. Linhardt . . . . . . . . . . . . . . 

921.843 
921.757 
V22.170 
922,004 Pastry making mach ine. Lanif'r & Drlesbach 

Pencil sharpener and cigar cutter, combined, 
.H. Eichler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,964 

Pencil tips , spring protector for India rub-
ber. S. B. Crocker . . . . . .  . 

Percolator. F. JI. Sta,vtoll . . . . . . . . . . . . . . . . . .  . 
Photograpb mount. postn l C<l1'(l. G. N. Pifer. 
Pbotograpbic plate boltlCl'. O. H .  Talbott . . .  
Pbotogl'apbie PUl·POS(>S. pOl'tahle dark room 

922.09� 
921 .907 
V22.035 
922,356 

for. Burr & Tbomas . . . . . . . . . . . . . . . . . . . .  922.254 
Pianissimo deviee, "" .  G. Betz . . . . . . . . . . . . . .  922.247 
Pinch bar. 'V. B. Hendrix . . . . . . . . . . . . . . . . .  022.280 
Pipe attacbment. \V. E. BII'h . . . . . . .  . V21.n�8 
Pipe clamp or coupling ('ol l a r  . .  J.  T Everett. 921 . 8 1 R  
Pipe conduit . steam. S. 'V. He-rsey . . . . . . . . .  921.832 
PII}e cutter. H. Eck . . .  . .  . . . . . . . . .  922 . 1 1 1  
Pipe cutting U1f1 chinC's. reaming attucbmeHt 

fot·. E. M. Buck ills . . . . . . . . . . . . . . . . . . . . . 922.082 
Pipe joint. dredgiug. L. W. Bates . . . . . . . . . .  922,075 
Pipe l i nes. device fot' coupling' and uncoup-

ling sectional metallic. G illett & Ulrey . 921.973 
PII}C tbreadinr machine. C. M. Foster . . . . . .  922.120 
Pipes. cigar and cigarette holders. mouth-

piece tOl·. E. Lichtblau . . . . . . . . . . . . . . . . .  922.007 
Pitcher, G. R. Paalen . . . . . . . . . . . . . . . . . . . . . .  921,729 
Planter and fertil izer distributer, combined , 

W. B. Parrlsb . . . . . . . . . . . . . . . . . . . . . . . . .  922,028 
Plaster. structural surface for receiving and 

holdlnl!'. A. White . . . . . . . . . . . . . . . . . . . . . .  921.767 
Plow, A. Pankey . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 .730 
Plow and attachment, sulky, A. �f. BeldIng. 922.246 
Plu>Ilb bob, W. Loeven . . . . . . . . . . . . . . . . . . . . .  922.171 
Plumbing fitting, F. B. Morton . . . . . • . • . . • • . 922,311 
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Classified Advertisements 
Advertising In this column Is 75 cent8 a line. No less 

than four nor more than ten . lines accepted. Count 
,eeven words to 'tbe Une. AU orders must be accom
panied by a remittance. Further Information sent on 
request. 

READ THIS COLUMN CAREFCLLY.�You will find 

InquirieS for certain classe8 of articles numbered In 

consecutIve order. If you manufacture these goods 
write U8 at once" and we will send you the name and 

addre"s of the party desiring the Information. Tbere 
.8 no charge for this service. In every case it is 
necessary to give the nnmber. of tbe inqniry. 
Where mannfacturers dO oot respond promptly the 
inquiry may be repeated. MUNN k eo. 

Plumbing trap, p, F. Mnrphy • • . . . . • • . • . • . .  922,312 
Pocketbook saf�ty attachment, S. W. Wilson 921 ,775 
Pocket knife, J. R. Beath . . . . . . . . . . . . . . . . .  921,988 
Polisher, I. L. Dunn . . . . . . . . . . . . . . . . . . . . . . .  922,108 
Post. See Fence post. 
Powder pulf box, P. I. Shenberg . . . . . . . . . . . .  921,899 
Power appliance, White & Duryea, reissue . .  12,957 
Press box, R. Carlin . . . . . . . . . . . . . . . . . . . . . . . .  922 ,257 
Printing plates to type beds, fastener for 

securing, B. F. Upham . . . . . . . . . . . . . . . . . 921,753 
Propeller, ship, G. A. Schlotter . . . . . . . . . . . . . 921 ,896 
Propulsion, boat, G. Gays . . .  c • • . . . • • • . . . . • .  921 ,823 
PropulSion, system of boat, J. Rivers . . . . . . . 921,891 
Proteids and amins, thermoplastic compound 

for, B. B.  Goldsmith . . . . . . . . . . . . . . . . . . . 922;133 
Pull socket, M. J. Flynn . • . . • • . . . . . . . . . . . . .  921 ,969 
Pulley, L. Whitcomb . . . . . . . . . . . . . . . . . . . . . . . 921,766 
Pulling-over 'macl1ine, J. Armbruster . . • . . . . .  922,235 
Pulp board, apparatus for producing rein· 

forced, W. W. Clark . . . . . . . . . . . . . . . . . . .  921,674 
Pnlverizer, O. C. Beach . . . . . . . . . . . . . . . . . . . .  922,242 

���������������������I Pump, W. Patten . . . . . . . . . . . . . . . . . . . . . . . . . .  921 .883 
- Pump, L. L. Pratt . . . . . . . . . . . . . . . . . . . . . . . . .  922,189 

Pnmp, M. Still . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922,206 
B U S I N ESS O P P O RTU N IT I ES. 

W A NTED. -Address of makers of IIrst class tire ben
ders. Hoopes. Bro. &; Darlington, Inc.,West Chester,Pa. 

inquiry No. S8tiS.�Wanted to bny nlckelold for 
bnttons. 

W ANTED.�Bole agency for patented article. Quick 
aeJler for little money. Address O. Knehn. 442 Central Park, W., New York. 

PATE NTS FOR SALE. 
FOR SALE.-· Patent No. 'I87,968.-Typebar for IIrst

class visible typewriter that Is cheap to manufacture. 
Carries its own golde. furnishing perfect and perma
nent alignment under heavy manifolding. Address 
Jobn Winsor. 146 Mott street, Corry, p,., 

Inquiry No. �SS9.-Wanted to bny a machine 
which breaks and divides apricot stones. 

FOR SALE.-Patent No. 113,788. A simple, practical =nfl:::' 8D��!.. dWI�r�plJ fJ:.,�·:lI��:!�ent��� Address O. K. Mfg. Co., Clyde. Ohio. 

H E LP WANTED. 
MECHA�ICAL ENGDIEER wanted 'to take charge 

of outside construction. Give experience. Address 
Construction, Box 773. New York. 

Inquiry No. SS94.-For mannfactnrers of an auto
matic camera for making photographs on pin trays. etc. 

MECHANICAL ENGINEER wanted for charge of 
�'i::�ln

'bI��
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773, New York. 
Inquiry N o. 8904.-Wanted to buy new orBeCOnd 

hand machinery for makina h bow type." mouse and 
rat trap springS and wire parts, single machine or fnIl 
ontHt. 

M I SC E L LA N EO U S. 

WANTED N AM I!J OF FIRM that mann facture patent 
pour out for ink bot, Ie tops, screw or otherwise. For 
further parUculars address Reliance, Box 778, N. Y. 

Inquiry N o. 890N.- For a dealer In tapes aud oordli 
tor Venetian blinds. 

L I STS OF M A N U FACTU R E RS. 
COMP.LETE LISTS of manufacturers In all lines sup. 

plied at short notice at moderate rates. Small and 

�r,:;�t:s Ii:t��
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t a'd��::.Prl':t�dr� 
Munn & Co., L1Rt Department. Box 773, New York. 

Inquiry No. 8909.-For a machine to paint sbade 
or blind rollers. 

A LIST OF 1 .500 mmiIllf aud consnltlng enlllneers on 
cards. A very valuable list for CIrcularizing. etc. 
PrIce $15.00. Address Munu & Co., List Department. 
Box 773, New York. 

Iuquiry No. S918.-For manufa<.-turers of "Wydt's 
Electro-Catalytic Sparking Plug." 

Inquiry No. S921.-For tbe manufactnrers of gilt 
paper. 

Inquiry No. S9�!I.-Wanted the address of Wortb
ington Boller Co. 

Inquiry N o. S928.-For the mannfacturers of a 
steam rotary excavator as deserlbed in the ScientiHo 
American of December 12. 1lXl8. page �7. 

th�
n
-\l'!!rlm �ruJi:f!,.;;;IgJ g=s.'f�:

�nufacture 

Inquiry No. S93ti.-Wanted machinery used to 
��cir� '::':i:..x:.per pencils In tbe manner that. paper 

Inquiry No. S941.-For manufacturers of ma
chinery for making fiy screens. 

Inquiry No. S91S1).-For a machine to extract the 
small kernel from the pea-nut. 

Inquiry No. S91S 7'. - Wanted mannfactnrers of 
angle bars either malieable steel or sheared. 

so��&�R�;.,.�Ur��
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cutrs. 
Inquiry No. 8961. -For the mannfactnrers of 

imitation pearls. 
IBquiry No. S9titi.-Wanted the address of the 

Cohendet Motor Co. 
Inquiry No. S969.-Wanted machines that make 

accordion d1'e88 plaiting (steam). 
Inquiry No. 897'�.-Wanted to buy complete outfit 

for making meat hooks. 
Inquiry No. 897'4.-For address of firms Inter

ested In fishing reels. 
Iuquiry No. S9'11S.-Waute(l the address of the 

builders of moving stair cases. 
Inquiry No. "'9'1'1.-For manuj-actnrera of me_ 

ehinery for manufactnrlng denatured alcohol. 
Inquiry No. 89' S.-Wanted the address of mann

facturers of dry pans or crushers to grind sand for 
plastering and cement works. 

arW,?:Ii.fl :�·e;!fJ�·;,t'.ri';I��rI}��:bgf"':O%��
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stamped papler mache or otber plastic material. 
Inquirv N o. S9S0 .-For the address of mannfac

turers of mortars and pestles that are used hy drnggist .. 
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board. lmpregnattng the silt or laminated . edlle with a 
waterproof material and compres.inll the edge atter 
treatment. Tbe object of the proces. ls to produce an 
edge tbat shall be waterproof and whicb shall not fray 
or split when In use. 

Inqull'Y No. 89S4,-Wanted the address of the 
aanufacturers of Cypress wash tnbs. 

) .qulry No. S9Sti.-Wanted to buy crown and flint 
glasses for telescope objectives. 

Iuqnlry No. S98'1.-Wanted. the mannfacturel'!! of 
the Van Winkle, Woods &; Bons. and the Weber power 
meters. 

Inquiry No. S98S.,..Wanted to buy " large bulld
Inl( or abandoned mannfacturlng plant having a large 
water power in a populous town. 

Inquiry �o. S9S9.-Wanted a machine for mak\njlc 
cocoa H ber maUl. 

Inquiry No. 8990.- For Information regardllljr 
sboes not made of leather but similar to the same and 
are as durable. 

Inquiry No. S991.-Wanted to communicate with 
manUfacturers of large straw hats for every-day wear. 

Inquiry No. S992.-Wanted to buy cheap glass 
eyes snltable for Images of animals, etc. 

Pump, W. S.  Doble . . . . . . . . . . . . . . . . . . . . . . . .  922,269 
Pump, steam vacuum, W. R. Emerson . . . . . •  921,967 
Pumps, cut-oft valve for centrifugal, S. V. 

Trent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,916 
Pumping plant, sand, M. Swlntek . . . . . • • • . . •  921,910 
Puzzle, Koehler & Butler . . . . . . . . . . . . . . . . . . . 922 ,002 
Rack, A, S. Walley . . . . . . . . . . . . . . . . . . . . . . . .  921,926 
Rack, W. M. GlImore . . . . . . . . . . . . . . . . . . . . . . .  922,Z14 
Rall anchoring device, T. A. Welchel . . . . . . . 921,929 
Rail chair and fastening, L. R. Garrard . . . .  922,Z11 
Rail clamp, J. C. Crowson . . . . . . . . . . . . . . . . . .  922,394 
Ran drilling machine. Weimer & Wallace . .  922,226 
Rail end angle bar, W. C. Ellis • • . • . • . • . . . •  921,900 
Rail joint, Foulkrod & Moltz • . • • • . . . . . . • . . . 921 ,689 
Rail joint, Peluso & Sack . . . . . . . . . . . · . . . . . . .  922,030 
Rail joint, J. B. Weever . . . . . . . . . . . . . . . . . . .  922,224 
Rail joint, W. R. Barney • • . . . • . . . . . . . . . . .  , 922,239 
Rail, sectional, O. P. W. Michael • . • . .  , • • . .  922,439 
Rail splice and brace, R. L_ Abernathy . . . . . 922,231 
Rail stay, J. M. VaiL . . . . . . . . . . . . . . . . . . . . . . 921 ,919 
Ralls, track fastener for, R. B. Robinson . . . 922,043 
Railway, electric, W. G. Roome . . . . . . . . . . . •  921,740 
Railway for parks, etc .• observation, J. B. ' 

Strauss . . . . . _ . . . . . . .  0> . . . . . . . . .. . . . . . . .  921,750 
Railway, pleasure, A. G. Sherk . . . . . . . . . . . . . 922,062 
Railway Signaling system, J. M. Waldron . .  921,758 
Railway structure. Reinoehl & Weaver . . . . .  921 ,887 
Railway system, tube, . E. W. C. Kearney • .  921,845 
Railway tie, F. D. Rathbone . • . . . . . . . . . . . . .  921,735 
Railway tie and rail fastener, D. N. Myers. 921,871 
Railway tie and rail fastener, combined, C. 

F. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,746 
Railway tie plate, A. Morrison . . . . . . . . . . . . .  921,724 
Rakes, hoe attachment for, P. Fairfield . . . . . 921,968 
Ratchet drill, J. Petterson . . . . . . . . . . . . . . . . . .  922,186 
Razor blade holder, J. Kaufman . • • . . • . . . • . .  921 ,998 
Razor blade holder. safety, J. W. E. Laker. 922,296 
Razor, safety, L. B. Prahar . . . . . . . . . . . . . . . .  922,188 
Razor stropping machine. J. R. Dlevendorf . .  922,102 
Reaping, mowing, and like machines, knife 

blade of, J. Squalr . . . . . . . . . . . . . . . . . . . . . 922,058 
Receptacle, collapsible, M. J. Shalfer . . . . . . . .  922.345 
Reclining chair, F. C. Tate . . . . . . . . . . . . . . . . . 922,209 
Registering mechanism, device for the pro-

tection of, T. Muller . . . . . . . . . . . . . . . . . . .  922.01 9 
Relay, H. C. Rice . . . . . . . . . . . . . . . . . . . . . . . . . .  922.192 
Relay, polarized. R. L. Dean . . • . . . . . . . . . . .  922,099 
Resin and turpentine. extracting, G. Walker 922,369 
River power, means for ntlllzlng, B. Flynn . 921,687 
Rivet, E. B. Stimpson . . . . . . . . . . . . . . . . . . . . . . 922,059 
Rocker, removable and adjustable, C. A. 

Druhman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 .813 
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Roof flashlnl(. Ulrich & Cublne . . . . . . . . . . . .. . .  921 ,752 
Roost, movable poultry. C. Stoner . • . . . . • . • •  922,061 
Rotary engine, A. J. Ruth . . . . . . . . . • . . . • . . .  922,047 
Rotary explosive enl(lne, S. H. Conkey . . . . . .  921,802 
Rubber, gutta perch a , and their artificial 

substitutes. agglomeration and regenera· 
tlon of India. E. A. L. Rouexville . . . . . .  922.339 

Safety pin. W. H. Farmer . . . . . . . . . . . . . . . . . 921.684 
Saucepan lid, L. S. Hlne . . . . . • . . . . . . . • . . • . •  922,281 
Saw, metal. H. G. MllJer . . . . . . . . . . . . . . . . . . . 921,723 
Saw mounting, gang, A. Jones . . . . . . . . . . . . . .  922,283 
Scale, O. O. Ozlas . . . . . . . . . . . . . . . . . . . . . . . . . .  921,881 
Scale, platform. A. A. Van Meter • • . . . . . . . .  921.920 
Scarf holder. H. A. Bateman . • . . • • • • . • . . . • .  921,663 
Scissors, pocket cll,ar, H. Clauss . . . . . . . . . . .  921,801 
Score card, baseball, P. Meaney . . . . . . . . . • . .  921 ,863 
Scow unloading apparatus, J. W. Reno . • . . .  922.190 
Screw, A. C. Alchman . . . . . . . . . . . . . . . . .  ; . . . .  922,072 
Serew driver, micrometer. G .  W. Bowers . .  _. 922,080 
Screw driving machine. E. P. Wanner . • • . . .  922,221 
Scythe snath , H. B. Hewitt . . • • . • . . • . . . . • • • 922,139 
Seal. car. J. W. Bowers . . . . . . . . . . . . . . . . . . .  922.251 
Sealing machine, envelop, D. G. Butts . . . . . .  922.255 
Seat spring, E. L, . Bean . . . . . . . . . . . . . . . . . . . 921,942 
Separating solids from liquIds, centrifugal 

machine for. A. G. Ericsson . .  ; • . • . . . . . •  921,814 
Setting, H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . 921 ,759 
Sewer plug. W. J. Gleason. et al . . . . . . . . . . .  922.Z15 
Sewing machine, V. SandahL . . . . . . . . . . . . . . .  922 .048 
Sewing machine apron. L. C. Matt�II . . . . . . . 921,720 
Sewing machine, glove and fur, J. F. Wil-

helm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921,774 
Sewing machine hemmer. W. R. Parsons . . . .  922.440 
Shade and curtain bracket. B. C. Hepler . . .  921,990 
Shade holder, L. H. Bopton . . . . . . . . . . . . . . . .  921 ,992 
Shade roller, movable. G. F. Kelsey . • . • . . . .  922.1 51 
Shaft allner, A. G. Holmes . . . . . . . . . . . . . . . . . 922. 143 
Shaft or journal lubricator. O. C. Knille . . . . 922-;155 
Sharpenlnl( chuck, drill steel, J. H. & H. L. 

SInclair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922.349 
Sheet metal tank, C. H. Zwermann . . . . .  · . . . . 921.780 
Shelf. book, Petersen & Ekedahl . . . . . . . . . . . •  921 ,884 
Shingling gage, adjustable, W. H. Smothers. 922.053 
Shoe, j. W. Leach . . . . . . . . . . .. . . . . . . . . . . . . . .  922,164 
Shoe and shank piece therefor, W. H. 

Baynard • • . . . • . . . • .  , . • . . • • • • . . • . . . . . .. . .  922,379 
Shooting gallery. O. R. Paine . . . . . . . . . . . . . .  922,182 
Shoulder brace, J. Dorf . . . . . . . . . . . . . . . . . . . . . 921 ,812 
Shovel. See Steanvshovel. 
Shutter bower. B. ZImmerman . . . . . .  921,784. 921,785 
Shutter bowers, sill plate for, H. Zimmer-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921,782 
Shutter fastener, H. Zimmerman . . . . . . . . . . . .  921 ,781 
Shuttle thrower. V. Bachman . . . . . . . . . . . . . . . 921 ,658 
Sickle bar. W. J,. KIbbe . . . . . . • . .  ; . . . . . . . . . .  922.291 
Sign. multiple. R. A. Miller . . . . . . . • . . . . . . . •  922.015 
Signaling and telephone system, comhlned 
. automatic, E. E. Salt.bury . . . . . . . . . . . . . . . 921 ,894 
Signaling apparatus, J. Mel vin . . . . . . . . . . . . . . 922,014 
Signaling system, composite. H. B. Stone . . .  922,206 
Signaling system, electrical, A. D. T. Libby. 922,006 
Signaling system, electrical. j. G. Nolen . . . .  922 ,320 
Signaling svstem. electrical, R. H. Manson . 922.436 
Sill plate, H. Zimmerman . . . . . . . . . . . . . . . , . • .  921.783 
Skid and truck, comhlned, R. M. Pearce . • . . 922.029 
Skiving machine, J. S. Turner . • • • . . . • . . • . • •  922,214 
Sleigh and sled, J. Rantasa . . . . . . . . . . . . . . . .  922.332 
Slicer, fruit, A. J. Curtis . . . . . . . . . . . . . . . . . .  922,266 
Small arms, adjustable wind gage rear sIght 

for, W. Bennett . . . . . . . . . . . . . . . . . . . . . . . .  922,077 
Smoke, etc. . ftnparatus for condensing and 

purlfytng. S. I. C1aw"on . . . . . . . . . . . . . . . .  922,260 
Sodium sulfate, makIng, J. D. Pennock . . . . . 922,031 
Sofa or settee and pool or billiard table, 

comhlned, J. N. McIntire . . . . . . ; . . . . . . . .  921,725 
Soles. d�vlce for size marking boot and shoe, 

W. F. Essick . . . . . . . . . . . . . . . . . . . . . . . . . . . 922, 1 1 6  
Spanner wrench, F. H .  Caven . . . . . . . . . . . . . .  922,258 
Speed 01 prime movers and motors, means 

for regulating the. E. Meckelhurg . . • . . •  922.175 
SpIndle machine, multiple, G. Melils . . . . . • . .  921 ,721 
Spinning frame attachment. C. N. Childs . . .  92 1 , 797 
Spinning yarn. mule and twiner for, P. B. 

Whitehead . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 .770 
Spot. S. W. Reynolds . . . . . . . . . . . . . . . . . . . . . . 922. 191 
Spout. S. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . .  921.696 
Sprinkler bead. automatic. G. E. Hlbhard . . •  922,140 
Stackers, hay retainer for hay, Daln & Jack� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921,954 
Staple driving mechanism. W. A. Kilmer • •  922·.153 
Steam shovel. G. E. Turner . . . . . • . . . . . . . • • •  922,213 
Steam superheater, L. B. Nutting . • . . . . . . • •  921 ,878 
Steam trap, Miller & Ryer . . . . . . . . . . . . . . . . .  921,965 
Steering apparatus. vessel. S. yeager . . . . . . .  921.777 
Stone crusher. J. M. Stone . . . . . . . . . . . . • . . . .  921,749 
Stove top plate lift, C. Hofmeister . . . . . . . . . 922.428 
Suit case or box, one-piece folding, J. 

Regensteln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922.334 
Superheater, S. M. Vauclaln . . . . . . . . . . • • . • . •  922,366 
Supply and waste apparatus, combination, 

W. Bunting, Jr . . . . . . . . . . . . . . . . . . . . . . . . . 922.253 
Swingletree safety socket. W. G. Graham . . . 921 .692 
Switch operating. mechanIsm. A. B. Allen . . . 922,233 
Switches. actuating lind lockIng mechanism 

International Auto Bug 
The Most Advanced 
Example of Dependable 
Motor Buggy Design 
and Construction 

THE INTERNATIONAL AUTO BUGGY is a reliable and economical 
car f�r city or country use, in any kind of service-pleasure or business-over 

. a�l. kmds of.roads. We would be glad to show you the power, simplicity, 
acceSSibility of all Its parts, easy control, comfort and usefulness of the International 
Auto Buggy-tbe highest type of motor vehicle. 

Body-piano bo", two _'" or one, with lop or withoul. Molor-2 cylinden o�, 4-cyde, 5" bore, 5" stroke. Horse Power- 1 4  by blake test, equivalenl 10 1 8  or 20 in Aulomobile ratina. Suspemion - Steel aub.frame under � equal distribution Of weiKht. T ralllllliooioo-Two forward. . bne revene, aU openl<d by one lever. 

Prive-Chain 10 counlershafl. counlershaft 10 each rear 
wheel. Wheels-40-inch fronl. 44-inch rear with 1 *  
inch solid rubber tir... Sprinas--36-inch full elliptic. Brakes-Iolornal expaodina. Capacily- Four _osen', or 800 pounds beivhl when rear _I is removed. Speea 
-2 to 20 mil.. per hour 

Write for International Auto BU66Y Catalo6ue. 
INTERNATIONAL HARVESTER COMPANY OF AMERICA 

100 Harvester Building (INCORPORATED) CHICAGO, U. S. A. 

THIS DIAGRAM IUUSTRATE$': QUAImTY Or GOLD IN I 
IMITATION BUTTON$ 
- Malt dealen, -Gold � rolled plate. Insist on the 

Kremcntz.. If damaeed In any way a new one free. Story of Collar Button ahowinr shapes and aizes free. If dealer will not supply, we wilL 
&: 

BE TIME-WISE� 20 Years a Fav()ritel 
I.� ...... M ...... Stamp time, date, etc... Furniture manufacturers reaUze the lin"tat advan-
indisputably on orders, tele�ams. letters, tae'e in perfecting drawer work of the time and 
cost, time 8Ild delivery tickets, etc., wilh Iabor ... vin. 

the Automatic. Time Stamp. Durable. Dodds' New Gear Dovetailing Machine �o rubber. or soft stuff. Accurate, ra- which cuts dovetails In gaDp of 9 to 24 at on. 
liable. Wnle for booldeL Ac"eab Wuted. �peratlon. Cuts them true and perfect Jitt;ng. 

AUTOMATIC TIME STAMP CO. Does away with b,11s and save. much power. 

161 Congress St •• 808toB, M�. EsL 1880 Occupy but little space. Free catalog. 
Ori�onl of the art of printinr time I ALEXANDER DODDS, Orand Rapids, Mk:h. 

The Scientific American 
Cyclopedia of Receipts 
N o t e s  a n d Q u e r i e s  

REVISED EDITION 
15,000 Receipts 734 Pages Price $5.00 

MAILED TO ANY PART OF THE WORLD 

THE SCIENTIFIC A M E R I C A N · CYCLOPEDIA OF RECEIPTS, 
NOTES AND QUERIES has had an unprecedented sale. It has 
been used by chemists, technologists, and those unfamiliar with the 

arts, with equal success, and has demonstrated that it is a book which is 
useful in ' the laboratory, factory or helme. It consists of a careful compila
tion of the most useful receipts and information which have appeared in the 
SCIENTIFIC AMERICAN for more than half a cen
tury. Over 15 ,000 selected formulre are here collected, 
nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry re-

. lating to formulre will be found answered. It is more 
than a receipt book, as in most cases it gives all 
the standard and special fo;mulre, thus enabling the 
reader to find a receipt which fits his peculiar need. An 
alphabetical arrangement with abundant cross references 
makes it an easy work to consult. Those who are en
gaged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formulre for the 
mauufacture of salable articles which will be . w�rth many times the cost of 
the book. The Appendix contains the very latest formulre as well as 4 I 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 

MUNN 

Send for Full Table of Contents 
M a il e d  'F r e e  o n  R e q u e s t  

& COMPANY, 
363 BROADWAY, NEW 

Publishers 
YORK 

Inquiry No. S993.-Wanted to buy producer gas 
plant&. 

for tonl(ne. Dlivennort & Relgart . . . . . . . . 922,396 I' Switching device, J. B. Bostwick . . . . . . . . . . . 921,945 Il. ________________________________________ .. � 

Pletue mention the SCIENTIFIC AMERICAN when writing to adverlaer. 



Scientific Americat\ 
:),rrilJge. bY lJutlL'l'mic. '1'. :\1. Quarles . . . . . . . .  022.331 \ �::=======================================� :t:a l k!ng WtH.:h � II(>. H. l J iuks-�J a l'tilJ.  et al . . . ?�.1 .�?5 

'1'anuing LLHtclJiue. automatic bide. C. J .  STYLE 
N EATN ESS 

COM FO RT 

l a l klllg w a d l l n\!. J. � J .  LUllduu . . . . . . . . . . . , '  U:l:l.:lU7 \ 
Glascl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D22.41 G \ 'I

.
'apPi ng ulachille, U. HilgTHm . . . . . . . . . . . .  922.248 

Teeth upou 1J1'iugewol'k. a t t achment for arti- IT Both Writes and 
Adds at I ticiaJ. \V . 1\1. Jackson . . . . . . . . . . . . . • . . . .  921 .709 

T H E  I M PROVED 

DU,STUN 
GARTER 

L I E S  FLAT TO T H E  LEG
N EV E R  SLI PS, TEARS. N O R  

U N FAST E N S  

Worn A l l  Over The World 

GEORGE FROST CO. 
I" Boston, Mass. 

INSIST ON HAVI NG THE GEN U I N E  
REFUSIl ALL SUBSTITUTES 

THE MOTORCYCLE 
has "arrived." It is perfectly practicable 
for any man capable of riding a bi
cycle and will carry a single passenger 
as fast and as far as an automobile. 

The Greyhound 
is as good as the best in material, workmanship 
and reliability, and is absolutely the simplest 
and most comfortable motorcycle in the world. 
Correspond with us about any motorcycle 
matter that interests you: either as rider or dealer. Catalogue free. 
THE AUTO·BI CO., 1450 Niagara St .• Buffalo. N. Y. 

Oldest American Motorcycle Makers 

Rider Agents Wanted 
in each to

. 

wn to ride and exhibit sa!D"p1 e 
1009 model. Wrd$:01' Special 0.0 ... . 
')'lnes' G uaranteed 10 t $27 1909 Models 0 

with Coaster-Brakes and PUDcture.Prooftires. 
1901 '" 1908 Model. $7 t $12 
all of best makes 0 
SOD Second-H.nf/ Whee'. 
All malus ana modtls, $3 to $8 ll(}Od as 1trtu . . . . . . . • . . . .  

Great Factor� cleariDl S a l e .  
W e  ShIp On Appro". un't"""t a 
cent deposit, pay tJu /rdl!ht and allow 
TEll DAYS' FREE TRIAL. . 

Tires. coaster .. braJ£es� £arts. te
pairs and sundries, half usual prices. Do Dot 

buy tm you get our catalogs and offer. Write mnu. 
MEAD CYCLE CO •• Dept- l,115. Chlca,,-" 

"Gel 

"POROX" 
Storage Batteries 

The best for i/;rnition and IiJZbt. 
.No loss of CUfI'ent. Absolutely 

�6�i�W1;fl���r::.
ar

�����:�,a������ 
huur battery. Price 827.00. 

Send for catalogue 
ALBERT MULLER 

145 West 49th Str"et. New York 

6 HORSE POWER COMPLETE 8950lMMEDIATE 
�.2' S 3 C,linders. 3 t. 30 Horse ',wer = DELIVERY. 

Price-SSG .nd upwlrds. Write (or oolor aatalog today-wtth beau· 
tllul oolor print or,aeht Grt.yllnl--r ... talt orul,lng motor boat of ita 
longth and beam In the world· .. molt oOllolflleUl marine catalog over 

publl,bod. GRAY MOTOR CO" 11 Leib St.. Detroil, Mich. 

Telegrapb)', l .  Kitsee . . . . . . . . . . . . . . . . . . . . . . . 921 .7 1 5  
Telephone, �. Koeble r . . . . . . . . . . . . . . . . . . . . . •  922.001 
Telephone pay stution. '1', l l .  Rotund . . . . . _. 922.045 
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'Tennis court marker. Bangert & Oak )p"" . . . _. D22.074 
Tenoning and bOl'ing machine, COll1iJillU tioll, 

A. E. ltoot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tent bag. combination, Stl'awn & Spencer . .  
Tent wiudow. 'V. E. \Vl1lsh . . . . . . . . 022,007. 
Tent, window. \V. E. Walsh . . . . . . . . . . . . . . .  . 
Textile fabrics. SchreIner finish of. P. M. 

922.�� 
fl21 .7GI 
922.06D 
()22.0US 

L\:L'ais . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  922.29G 
Ticket holder, F. J. Garrod . . . . . . . . . . . . . . . .  922.272 
Tie and rail fastening. W. N. Baring . . . . . .  022.421 
Tie pIa teo J. R. Kel ler . . . . . . . . . . . . . . . . . . . . .  922. HiO 
Tile. moldin)? W. '1". NicholIs . . . . . . . . . . . . . .  921 .727 
Time controlled apparatus. J. T. Callaway. 922.25G 
Tin plate, etc . . boWel' fO!' sbipme.nt of. ,T. 

G. Hodgson . . . . . . . . . . . . . . . . . . . . 921 . 699 . 921 .700 
Tin plate, bolder for shIpment of, Rudolph 

& Carnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 1 ,743 
TIn plate or other tbln metal sheets. paek· 

age or bolder for shipment of, Rudolpb 
& Carnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tire. pneumatic. G . .Jacobs . . . . . . . . . . . . . . . .  . 
Tire rim. d('monntable. A. Dow . . . ' . 922.402. 

021.742 
921 . 7 1 0  
922.404 

Ti re A�iID�'w l���i.n.� . ���.
i?� . . 

f�� • •  �����I.
n
.
t
.
a
.�

l
�: 922-.403 

Titaninm ox-ids, proo uction of, Fib Gerald 
& Bpnnie . . • . • . . . . . . . . . . . . . . . . . . . . . . . . .  

Tongue df'l}reSsor. C. B. Benf'on . . . . . . . . . . . . .  
Tool, comhinat ion . .T. F. O ' Malley . . . . . . . . .  . 
Tool bandle. detacbable extension, F. M. 

021.686 
922.078 
922.322 

Ja cobs . . . . . . . . . . . . . . . . . . . . . • . • .  , . . . . . .  921 .840 
Tool bolder, C. L. (loodricb . . . . . . . . .  " . "  . . . 921 .977 
Tool holder . .  T. D. Thompson . . . . . . . . . . . . . . . .  922.21 0 
Tool holde,· securing device. G. H. Hollrn . . . 922.429 
Tool . valveless pneumatic. F. S. G rnh:1m . . .  922.135 
Tooth c'·own . .T. L. Benson . . .  , . , . ,  . . . . . . . . . n21.791 
Torcb. C. W. Akers . . . . . . . . . . . . . . . . . . . . . . . .  922.232 
Tow-bont and system of to\'vage. Lane & 

Matbpws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l22. 1 60 
Toy, G. W. KIng . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 .847 
Toy. Glaser & Myers . . . . . . . . . . . . . . .  , . . . . . . .  n22.41 6 
Traee attachment . .T. 'Vtttner . . . . . . . . . . . • . .  !l22.373 
Trace ca ITiel'. R. W. Brooks . . . . . . . . • • . . . . . .  922.::t84 
T" oln order signal .  W .  T. Gates . . . . . . . . . . .  922,273 
Trains and Signaling the engineer i n  

char�e. apparatus for automatically 
�topping steam anel electric. G. P. 
BU I'ke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Training mn('il lne. mechnnical. T. Volk . . .  . . 
Tramwa.v. el(\vated. W. C. Lawson . . . . . . . . . . 
TI·flmwa�'s. construction of electric. S. G. 

Bf'nnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trnnsfe,' tnb1e. J. M. Elder . . • . .  , . . . . . . . . . . 
Tmnsplanter. E. E. Husted . . . . . . . . . . . . . . .  . 
1',·op. See Plumbing t,·a p. 
Trap. N. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tra",l setter. A. �{. Smith . . . . . . . . . . . . . . . . . 
Troney. C. Rnkpf . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trolley switch . C. P. N ncllod . . . . . . . . . . . . . .  . 
Trough . F. O. Nelson . . . . . . . . . . . . . . . . . . . . . . 
T'·l1ck. A. r.. Cl ark . . . . . . . . . . . . . . . . .  fl2 1 .7fl8. 
Truck. Lewis & Mnnsfif'ld . . . . . . . . . . . . . . . . .  . 
TI·uck. tonguE' . W. R. Exline . . . . . . . . . . . . . .  . 
Tube bende r. l. S. Dement . . . . . . . . . . . . . . . .  . 
Tube�. fl Dpn rfltlls for making spil'ally wound. 

C. F. Jenki ns . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tl1nnp-lin� annal'lltns. H . .  Ja pps . . . . . . . . . . . .  . 
'rnt·hine. W. F. Uhl . . . . . . . . . . . . . . . . . . . . . . .  . 
Turbine. hydraulic. E. F. CasseL . . . . . . . . . .  . 
T.vpe mold . S. C. Gaunt . . . . . . . . . . . . . . . . . . .  . 
T.vpe settln)? fi nd prInting machine. J,�. H. 

921.7()� 
921,755 
921.718 

921 .665 
922. 1 1 4 
921 .993 

922 . 1 2R 
921 .902 
921 .661 
922.024 
922.�17 
!l2 1 .7!ln 
922.00" 
fl21 .81 7 
921 .077 

!l21 .842 
922.4�1 
922 . 2 1 6  
921 .9fiO 
922.1W 

Brown. et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . ()21 .946 
1'ypewritinJt machine. F.. 'R. Harney . . . . . . . . . !l2 1 .flfl2 
Typewl'it l n g  machine. n .. A. Seib . . . . . . . . . . .  921.745 
T.vpewrltln� mflchine. F. A. young . . . . . . . . . .  !l2l .77!l 
Typewriting machine. A.  W. Hewitt . . . . . . . .  921 .8�4 
Typewriting maf'hinp. C. F. Lllndeberg . . . . .  921 .8:')7 
Typewriting m:H:hinE:>. L. Npy . . . . . . . . . . . . . . .  921 .87f1 
Typewrftin)? mnf'hine, T. OlivPt' . . . . . . . . . . . . . 922.027 
Typewriting machinE'. A. T. Brown . . . . . . . . . 922 .::t8G 
Typewriting machine m a rgin lndicntln� dp-

virp-o C. E. McNftmnrn . . . . . . . . . . . . . . . . . .  n2 1 .72f1 
Umbrelln �ll pnorting devicp. A. E. Shnster . .  !l21 . !100 
Valve, F.. Hallpy . . . . . . . . . . . . . . . . . . . . . . . . . . !l21 .981 
Valve. r,. .T. Milkp . . . . . . . . . . . . . . . . . . . . . . . . .  n22.0 1 7  
Val ve, . T  . .T. �torkdon . . . . . . . . . . . . . . . . . . . . . . . 922.060 
Valve. W. R. Cul ver . . . . . . . . . . . .  922.205 
Valvp. 3utomntic pipe line suction, Fl. B. 

Ho!!;: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l22 . 1 42 
Valve bag. A. M. Bates . . . . . . . . . . . . . . . . . . . .  fl21.664 
Valve. combIned emergency nnd tlll'ottle . W. 

'.Fobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  921 .997 
Valve. combIned stop and emergency. W. . Kieser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922.4�� 
Va lve. electrIca l l y operated. I.  G. Waterman 921.760 
Valve for pulp digesters, escape. G. F. 

Rowe . . . . . . . . . . . . . . . . . . . . . .  . nZl .741 
922.262 
922.250 
922.0�G 
921 .867 
!l21 . R64 
922.294 
921 . 892 

Val"e for sewp-rs. chf'ck. F. Clemens. Jr . .  . 
Valve gear. E. TJ. BOw£l'Il . . . . . . . . . . . . . . . . . . . . 
Valve gear. engine. C. F. Prescott . . . . . . . . .  . 
Valve mechanfsm. I·elipf . .  T. L. Moyet· . . . . .  . 
Valve motion for gaf' motors. G. Mees . . . . .  . 
Valve, non-Ien kinl! . .T. Kohus . . . . . . . . . . . . . .  . 
Valve, ring. F. W. Ro!!"Ipr . . . . . . . . . . . . . . . .  . 
Valves. devlcp for indicating tbp condition 

of, .T. A. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . !l21 . R75 
Veblcle hrake. R. P. BaIrd . . . . . . . . . . . . . . . .  92 1 .788 
Veblcle cbar!!,lng wQIl socket and plug. clec· 

One Operation 

IT Either Writes or 
Adds as the 
Operator Wills 

The New 
Model 

of the 
1 1  

Remington 
Typew'riter 

With Wahl Adding and Subtra(ting Atta(hment 
presents a new and makhless combination-the latest 
model of the greatest writing machine with the only 
adding and subtracting attachment ever placed on a 
typewriter. 

This combination means the doubling of the field 
both of the writing machine and the adding machine. It 
opens new opportunities for time and labor saving in . 
every kind of billing and general accounting work. 

Il lustrated descriptive booklet sent on request. 

Remington Typewriter Company 
( Incorporated ) 

New York and Everywhere 

Boats Like Mullins Boats If.:::;!n Ple .• -,u.,._1 
They are Ll6hter. S tron •• , and Eas'." to Row 

Built of steel. dod fitted with air cha.mbers like life boats. 
leuk-crack-dr.v ollt-:warp-or sink-last fL lifetim�. The 

huotina:-fishillg-Summcr resorts-boat liveries. etc. 
boats, hunting boats, :fishing boa.ts, launches, motor boa,t. "nd m,,,,lnel 

engines tells you all about Our 1909 Models and their low 
Better write for a copy k>day. 

DON't' [,E'l' YOUR PA'l'EN'J: LIE I DLE. We'll make 
-dies and tools and manufacture your article ready for 
market. Write now-don't deJay. Southern Stamping 
& Mfg. Co., R. S .. Nasbville. Tenn. 

W. H. Mullin. Co., 1 1 8  Franklin St. Salem, O. 

A SUMMER VACATION 
I N  

Del'aware and Hudson Territory 
trlc, ,T. N. Dovi . . . . . . . . . . . . . . . . . . . . . . . !l21 .959 MODELS &: EX P E R I M E N TAL WOR K .  

Inventions deveioped. Special !IJacbtnery. 

922.�m E, V. BAILLARD CO .. 24 Frankfort Street. New York. 
922.251 

Vehicle ilrivin,t!' mechanism. motor drIven. S. 
M. Va uclaln . . . . . . . . . . . . . . .  , . . . . . . . . . .  

Vel·lde frame. C . . T. �Iater . . . .  , . . . . . . . . . , . 

is a joy. The large number of renowned summer resorts 
superb botels. and unrivalled beauty of the diversifled 
panorama of lake. forest and mountain a' test the appro
pri atenes8 of its sub-title •. A Summer Para<1tse." 

Vphi('l p propf'l li ng- mech anism. motor dri ven. 

Vehl�!
n
���t.

&
L�',,����"� ·�f·pc�miis.·.·.·.·.·.·:,·. ·.: ���:m RUBBER E�:�tJ.%�i.:'ia����rs 

���1�1: ��::\��: �: �: ���':nbe�'�:::::::::::: : :  m:�n PARKER. STEARNS 6: CO., 288·290 SbeflieldAv •• 8'klyo. N. Y. 

]n tbrough P ul lmans or on lake steamers you may 
travel i n  comfort to Saratoga Springs. Lake George. 
Lake Cbamplaln. Au �able Chasm, Lake Placid and 
otber Adirondack resorts-highest standard of tram 
service : meab on train or on steamer ; luxul lous and 
moderate-priced houses tbroug:bout this rellion. 

Fishermen can 1'111 t heir baskets with trout from Lake 
Georlle. with bass or pickerel from Lake Chumplain. Vebiclp Rteerlng mecbanlsrn. A. F. Rock· 

well . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . !l22 .044 
Vendin)? mnchine. F. Jendrzejpwski . . . . . . . . . 921 .841 
Vendin)? Il1nchioe. coin controllf'(l. J. L. 

WeN1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 .76� 
V{,lltilnting anparatus. j. H. Elward . . . . . . .  921 .966 
Voltagp l·eg'1I1 a tor. automatic. H. L. Vnn 

Vali<enhll l'g . . . . . . .  , . . . . . . . . . . . .  !l22.21 8. !l22.21 !l 
Wag-on hrake. automatic. A .  C. Fhll'rymn n . . 922.42� 
Wnt'oin)? and hpaming machinf'. N. A. Hm'pr n22 . 1 44 
Washing maphlne. R. J. Polla,·d . . . . . . . . . . . .  !l21.8R!'i 
Watch. W. B. Meb I .  . . . . . . . . . . . . . . . . . . . . . . .  922.01� 
�Vntch bnml removpr. F. R. Cl1nninghnm . . . . D22.0�f1 
W"tch mpcbanlsm . R. L. MA'·sball . . . . . . . . . . 921 .R!'i9 
Wntch movement. H. Sandor. . . . . . . . . . . . . . ' "  922. 1 97 
"'atpr clof'f't hflRins. removable hiil{'t for. 

D. M. Don Jlnn . . . . . . . . . . . . . . . . . . . . . . . . 921 .962 
Watpr ('loset valve for carR. C. W. Pf'arsalJ. �22.441 
,\Vn tf'r hen tel'. plprtl'i(,fl l .  D. R. Rnwson . . . . . !)22.::t�!'l 
'Y:l tf'l' heater. Rol:u. r. T. 0Inss . . . . . . . . . . . 921 Jl7f1 
Wntpr pOWf'r whf'PI. .T. W. A t kin�on . . . . . . . . 921 .fl40 
�'fltpr n1trifylng appflrntll�. l\L F. N(lW1T1 n n .  922.025 
Water t h t'ough fl Wf dE'1' f' ..... f'tpm. mf'anf' for 

oreventin)? the flow of. R. G. Linden-
berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922. �no 

Water trap. R. Fock . . . . . . . . . . . . . . . . . . . . . . .  !l2 1 .688 

H O E  FT &. C O M P A l'l Y a�lb�b�l'�r����e':,':.�� ".}?�Ii'i,s gr:c���r�f gfoZ���octam. lJie Makers, Model Dlakers, llIaebinerr Builders, pQneh Presses, plain will be elaborately celebrated in July. I.igbt aDd Ueavy StampiDgw. 120 l\Hcblg-sn St .. Chicago, Ill., U.S.A. iiOO-plLJ?e illustmted guide wi.th fnn i nformation sent 
---------------------- ! free on receipt of 6 cents postage. New folder witb his· 

THE BEST EQUIPPED SHOP 
ror Mechanical and Electrical Manuiacturinl/: 
Special Machinery, Jigs, Tools, 
Repairs, Experimental Devices 

Jh· .. lgulll&t uncl "'OJUUlc)·l·lnllzlng n �]ICt'llllt) 

THE ROWI.ANII TELEGRAPHIC COMPANY,Baltimore, Md, 

DIE MODELS SPECIAL 
WORK TOOLS M ACHINERY 
NATIONAL STAMPING AND ELECTRIC WORKS 

153· 159 S. JeffersoD Street, Chicagn, III. 

I torical maps on request. 
Summer schedules etfectlve June 27. 

I
N, Y. City Iniorml\tion Office 13M Broadway. 

��:e�� GB� ;MiTH: In::�'t
N�: 

Wheel. JenkIn. & Hromnn . . . . . . . .  " . . . .  , . .  921 .996 Everybody Wbeel . B. C. Spn ton . . . . . . . . . . . . . . . . . . . . . . .  922.�44 
Wheel antlskl�din" oevice. R. 1If. Winscll . . 921 .9�6 
Wind motor. F'. W. Draper . . . . . . . . . . . . . . . . . 921 . r.Rl 

For Experimental & M.odel Work 

Maker of the Australian Model of the fam. 

ous Strasburg clock, which was illustrated 

in the Scientific American of May 22nd, 
1 909, is desirous of meeting several influen

tial gentlemen with the object of forming a 

company to exploit a number of his patents 

and inventions pertaining to the phono. 

graph. Address all communications to S, 

Box 773, N. Y. 
wishing to bore 11 hole In steel, Iron 
or wood. We mnke drills in 9 sizes. 
Our I:nge size wi l l drill a '1�.lncb 
bole In steel. Our Electric l\'lidget 
wei�hr, only 4 pounds, nnd will drill 
in stet'l up tQ 3·16 Inch. Great for 
manual training KChools. We also 
make electric driven grinders. Let 

us send one on 10 Send for cat . .'lIogue. 

TilE  {J1NCINN ATI ELECTRHl TOOl. CO. 
650 and 652 Evans S t reet. Cincinnati. Ohio. U. S. A. 

W E LLCO M E'S 
PHOTOGRAPHIC EXPOSURERECORD 

AND DIARY, 1909 
MAKES EVERY AMATEUR EXPERT 
IN EXPOSURE, DEVELOPMENT. ETC. 
50 c. from your 
Dealer. or mailed 
free, on receipt of 
coin, by publishers 

BUUOUOHS WEllCOME& CO. 

45, u.,AnnE STREET, MEW YOaK CITY 

Window fastener. C. H. Gedel . . . . . . . . . . . . .  922.4 1 4  
Window ventilntor. W. Lindpmann . . . . . . . . . .  �21 .�!l4 
Wire bpnding 'tlf'vi('P-. F. FR rmer . . . . . . . . . . . . fl21 .�1!l 
"'ire connector. ('lectric. F. Morp . . . . . . . . . . . 022.30!) 
Wit·f' fahrlcf'. floparntus for weavin� tll hn-

l a r. P . . T. Martin . . . . . . . . . . . . . . . . . . . . . . . 922.4�8 
Wire ropp, T. Gore. . . . . . . . . . . . . . .  !l22.41 7  
WIre rope. fiher c1"d. T .  Gore . . . . . . . . . . . . . .  n22 . 4 1 R  
"Tiro? strpt('her. W. M('(�owen . . . . . . . . . . . . . . . fl21 .R72 
Wood. trPflting. F. Y. NiRhimllra . . . . . . . . . . . !l22.0'1fl 
Wrencb. T. A. Powel l . . . . . . . . . . . . . . . . . . . . . .  022.330 

A printed eopy of the specification nnd drawing 
ot any patent In tbe foregoing list, or any patent 
In print Issued since 1863, will be furnished from 
tbis office for 10 cent., provided tbe name and 
number of the patent desIred and tbe date be 
"Iven. Add ress Munn & Co . •  361 Broadway, New 

Y�;;'adian patents may now be obtained by tbe In· 
ventors for any of the inventions named In tbe fore· 
going lIot. For term. and turtber partlcula", 

I oddre •• !IIunn " Co . . 361 Broadway. New Yort. 

ViT. & adVice f .. e<. Wm. GardBm & Son. 221 Fulton 8t.NY. WOULD YOU I N VEST 
TO M A K E  S I X  O N E  DOLLAR ? DOLLARS . 

MODELS1CHICAGO MODEL WORKS 
17.9 E. MADISON s r  CHICAGO IL L 'STASL/SHED 1867 W,lirT[ fOR CAT.t.l(l(,uf Of !oJ!(\O[L S U P P'Ll E S  

DRYING MACHINES 
For �;'::����:��t"rIRb 

H:lnnlbal, Mo .• U. S. A. 

IlTWe furni�h all cQuiVlnent to start. you in the Rig 
-'loney Makin� Concrete Business. Sand. water and 

�1��
l
p�t�;joe�1� °c!i.:16�t��·t���i�ql�����·H���.e[��: 

M OORE �p{'�lUl Ma(lllnery. Dle�. 'rools. Model!\ 
Mt>tlll ""j .. H'"t,:1alttt>:-4. IllVl:"ntwlIB perfecfed. 

a. co. IUUuI,a, .... Ild hnnklln Streeh, ( blrogo, t. S. A. 

� Magical Apparatus. M0c?"��f�' .�\,.���E:":-:��o��: WORK ��:t!I Grand Book Catalollue. Over 700 en�raVtn�s CHAS. E, DRESSLER & CO., 141·143 E�st 23d Street. New York City 
25c, Parlor Tricks CatalOgue, free, 

�I A RT I N K A  & CO . . M frs .. 49.3 Sl xtb Ave .. New York MASON'S NEW PAT. WH IP  HO IST 
THE  S C H WE. R D T L E.  S TA M P  C O . � STEEL STAM P S ,  LETTERS '" fiGURES 

� B R.I D G E- P O RT C O I'I N .  

for Outril:!ger boists. �"'aster than F.levators. and bOi!"t 
direct from teams. Saves handling at le�B expense. 

�IRnfd. by V O LNEY  W. �' ASON & CO .. Jnc. 
ProvIdence. I�, I .. U. 8. A. 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 



Hleh Wheel. Tra vel all Roads. 
Because all Roads ar. made to 
b. trll veled by Hlllh WheelS. 

Oldest and la.rgest makers of high-wheeled 
automobiles i n  the world. World' s  record 
for Hill-climbing I\ud ReJiahilitv con
tests in this class. Only all beJl-a.nd. 
roller-bea.ring motor ma�e. New 
friction-chain direct drive-no gears. 
Roadlb",ty .nd Rellab",ty 
are the reasous for high wheeh and 
IOlid rubber tires. Send for our 
tata,loC .od learn more about these 
popular. intensely practicable vohi
ties and the;" low cost 
liOLSMAr AUTOMQJlJLE CO. 
Suite 180 lllonnduoek Blk Chicago ':�&II.w.y"'w.l1iill1iI 

COLD GALVAN I Z I NG. 
AMERI CAN PROCE S S .  N O  R OYA LTIES. 

SAMPLE5 ANDINFORMATIOA N APPLICATION .  

N I C K E L 
.,.» 

Electro· Plating 
Apparatu8 ana Material .... 

Hanson " V a n W i nkle 
Co., 

N e,Yn.I'li. Pf. J .  
28 & 30 S .  Canal 8 t. 

C bicallo. 

BRISTOL'S 
Recording 
Instruments 

For PRESSURE 
TEMPERATURE 
& ELECTRICITY 

Writ' for Cata/oEUei 
THE BRISTOL CO" Waterbury, CODD. 

Save Money-Save Tire TrOUbles.,. 
EQUIP YOUR BICYCLE WITH . 

G&JIIR'ES ._ 
The best bicycle tires made. The most sati.

factory to ride. The easiest to repair. The most 
economical to use because they last the longest. For sale by all bicycle dealers and supplied on 
new wheels when you specify them. Insist on 
having your new bicycle equipped with Orillinal 
Indianapolis � TIres if you want � 
service. 

Accept 1}2 imitations 2r � 
b22l! f,2! � G & J T rade � 

Write for Free Cataloll 23 � 
G & J Tire Co., Indianapolis, Ind. V 

LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute 

Hor���;l�� r.if:���em 
Formerly P:\n;ons Hotol�IC!\1 Inst. 

Larges .. and nest Wllteb Sehool 
in .\meriCI\ 

V.'·e teach W:ltch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board :lod 
rooms near 8('hooJ at. moderate r:ltes. 
Send for CaL"Iioe- of Infotm3tion. 

CRUDE  ASB ESTOS 
D I R E C T  F R O M  M I N E S  

I 
P R E P A R E D  

ASBESTOS F I B R E  
...... 1�! a n Ufacturers use 

R .  H .  MARTI N ,  
OFFICE, ST. PAU L .BUILDING 

220 B'way, New York. 

Low · Far:es 
to Seattle · 

$6· 2 for round�trip between . 
. t  .

.
. · Chicagp. ' and · Seattle . 

for" the Alaska·Yuk 0n· Pitcific 
Expo·sitiQn·-via the 

" . · CHICAGO 
.. MILWAUKEE . & ST . . .... _ .... "'" 

· R-AILWAY 

$62 also for the �o.u�d.hip 
.between Chtcag·o and 

Tacoma. Portland, Victoria or 
··Vancouver. · · 

. 
. . . Tickets on sale May 20' to 
. Se·ptember 30; Retirn · 

. October 3 J .. Stop.ove 
Descrt'ptive ·fot.1e'·'lI-eel!:..i:' 

Scientific American. 

We W ant Factories 
Ft. Smith, A rkansas, offers to capital seeking investment in 
factories, to individuals or corporations having manufacturing 
plants and looking for new locations with greater opportuni
ties, the best proposition possible to-day in the United States. 

t] Fl. Smith i! !ituated in the center of almost fabulous!:!} undeveloped IDealth of semi-anthracite 
smokeless coal; the largest gas field in the United States ; vast deposits of splendid building 
stone ; in the close neighborhood of approximalely twenty billion feet of commercial hard and 
sofl wood timber. 

� Fl. Smith has forty thousand population-nine railIDays-and is the natural and logical 
center for the manufacturing and wholesale market for the Southwest. 

fj Ft. Smith has no city debt, has splendid homes, fine schools and churches, beautiful parks 
and public buildings, and elJery street in the city is being paved. It presents magnificent oppor
tunities for botl> labor and capital. Jobbing trade now $40, 000, 000 annually. 

fJI We want factories of every kind and character, in metal, 
wood and textiles, and will make every reasonable concession 
to parties desiring to locate here. 

fJI For further information, address the 

COMMERCIAL CLUB 
Ft. Smith, Arkansas 

Model Fony·fo�r. 3i H. 1' .. !2.lfO. 
Spare Wheel. with Inftated Tire. Bracket. and Tools. �4. Ma�neto, $150. 

Quality in the Rambler 
quality of refinement in workmanship and material which 

dominates every detail of the new Rambler is most apparent when it 
is compared, part for part, with cars costing hundreds and thousands of 

dollars more. 

The perfection of every detail in the making of this automobile can be 
attributed to that infinite care and pride in his work which every Rambler 
mechanic brings to his individual task. The selection, indifferent to cost, of 

the materials used and the finished skill applied to fashioning each part 
stamps the Rambler as a car of character. 

The Rambler Spare Wheel, Offset Crank-Shaft, and other exclusive Rambler 
features are but evidences of our constant effort to provide for the comfort 

and satisfaction of Rambler owners. 

T H E  

May we send you the new Rambler catalog or a free copy of 
the Rambler Magazine, a monthly publication for owners? 

Rambler automobiles, .$ 1 , 1 50 to .$2,500. 

Thomas B. Jeffery & Company 
Man. Office and F aclory, Kenosha, Wisconsin 

Branc/tes and Distributing Agencies 
Chicago Milwaukee Boston Cleveland 

New York San Francisco. 
Representatives in all leadinz cities. 

C A R  O F  S T E A D Y  S E R V I C E  

S3 -50 A Backus AUTOMATIC 
Water Motor CARD PRINTER 
For Polishing, Grinding, 

and Power 

makes larger profits than any slot 
machine ever invented. So simple 
a child can operate it. Attracts large 
crowds who watch the movements 
of the mechanism inside the glass 

Can be .crewed on any faucet case. Can set up name - insert '---
M

-
O 

....... 

TOR CO., Newark, N. J. b�
i
�.;;.

n
�r���� ��111:;'i��r�.

g or 

WE WILL l)'IAKE ��rgi�e
O��� . estimates on 

Big Profits to Owners 
At Euclid Beach. Cleveland. one 

machine averaged $26.00 profit a 
week. One machine in New York 
took in .$ 1 4.00 in one day. 

manufacture of any metal novelty. Automatic ma
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK « EYE CO., Hoboken, N. J. Write Quick for full information. 

and circular before some one else 
gets exclusive privilege in your ter
ritory. Machines sold outright. 

United Vending Machine Co_ 
815 HuroD Road Cleveland, Ohio 

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

1 00  to 1 25 pages, 9' x 1 3', weekly. Send ten cent. for nmple c0P,y-
If you cannot locate desired engineering equipment write our .. Readers Want ' departmenL 

THE ENOINEERINO NEWS PUBLISHINO CO, :Z14 Broadway, New York 

Plea.. mention th. SCIENTIFIC AMERICAN when writin, to atlpertiler. 

Highest 
Standard Horse 

Power 

This !! Quality In 
!- High Wheel Car 

Automobile experts appreciate bow much k costa 
118 to make this car tbe very bizbest standard of 2t' 
type. If you are not an expert on materials and 
construction you should read our cataloe: before buy
lor any bizb wheel solid tire runabout. To make 
this simple to operate and permanently satisfactory 
car costs us more per car in thousand lots than 
others ret with Jarfe profit on one car sale. 

But find out where you ret your money·wonb at 
a reasonable price in 
The Only S h h t  Invincible c a e 

r - - - - -- -T�-R;"-;ind -yo� - - - - - --I : Schacht Mfg. Co. I 
1 2700 Sprinc Grove AYe., Cincinnati, 0_ : I Sfnd me yoor Automobile Catalo£,. poet paid. free. I : Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 
1 I 1 Address . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . .  _ . . . . . . I 
I
I Town . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . . . . . I 

(Cut out and mail thif> to us. ) I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  J 

can 
touch 
you 

PARIS is the onl;!} garler that 
fits so perfectl;!} you wear it un
consciousl;!}. 

25 and 50 cents at dealers, or direct if he is out. 

A. STEIN & CO., 182 Center Avenue, Chicago 

BOOKS ON WIRELESS 
Making Wireless Outfits. By Harrison. Tell. how to 

make inexpensive wireless sending and receiving outfits. Fully 
. ilIu.trated. Ooth. Price. 50 cents. 

Wireless T elegraphr for Amateurs. By R. P. How· 
grave-Graham. Gives ful explanation of the construction and 
working of apparatus for short-distance transmission. 1 60 
pages. 51 illu.tration._ 1 2mo. Cloth. Price, $1.00. 

Wireless Telephone Construction. Harrison. The 
latest on the subject. FuUy illustrated. Paper cover. Price, 25c. 

Sent postpaid on receipt or price, or set of 3 books (or $1.60 
SPON & CHAMBERLAIN 

123 S_ A. Liberty Street, New York City � CROBET 
_ . . . ,- Swiss Files ;.a "»l! ' :md other tools shown 

r � ¢ .  ID catalog 27. Sent 
free if you ojjJention thiS paper when writing. 
MONTGOMERY It CO .. 109 Fulton Street, New York City 




