
IENTIFI£ MERI£AN 
[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1909; by Munn & Co.] 

A POPULAR ILLUSTRATED WEEKLY OF THE WORLD·S PROGRESS 
Vol. OL,-No. 14 . •  J BBorAllLDlWlD l84II. NEW YORK, OCTOBER 2, 1909. 

The " Zeppella III." alrabl, salling over Berlin after Ita lona-dlstance trip from Frledrlch8bafen. 

Front Tie". of the Zeppelin a, ... bl.,. Ibowtnlf It about to lan' at the parade ..-ollDd at'1'epL 
'!'D DmDI,!a'JU.ra·IIUnr ILlen 01' TD II DnIJa· JltH-C .... pare .".] 

[10. OENTS A 00.P11 fa.OOA.. YEAR. 



SCIENTIFIC AMER.ICAN 
EST ABLISItED 1845 

MtlNN & CO .. Inc •• Edito1'8 and Proprietors 

PuhUsheci Weekly at 
No. 361 Broa.dwa.y. New York 

CHA.RLES ALLEN MUNN, Prtrident 
361 Broadway, New York. 

FREDRRICK CONVERSE BEA.CH, Sec'wand Treaa. 
361 Broadway. New York. 

TER3fS TO S UBSCRIRERS.· 
One copy, one year, for tne United States or Mexico • • . . . . . • • • • . . . .  $3.00 
One copy, one year, for Canada • • . • . •  . • . . . .  •• • • . . . . . •  • • • •. • •• .•••• 11.,5 
One copy, one year, to any foreign country. postage prepaid, ISs. 6<1. 4.50 

THE SCIENTIFIC AM£RICAN PUBLICATIONS. 
Scientitic American (established 1845) •.••.••• ; ................ $3.00 a year 
Scientific American Suppiement (Il8tabJi8hed 1876) ... . .. . . .. .. 5.00 " 
American Homes and Gardens . ... .. : ........................ 3.00 .. 
Scientitic American Export Edition (estabJi8hed 1878). . . • •• •  3.00 " 

The combined subscription rates ana rates to foceign countries, Includ· 
ing Canada, Will be furnished upon application. 

Remit by postal or express money order, or by bank draft or check. 
MUNN & (,'O., Inc., 361 Broadway, New York. 

NEW YORK, SATURDAY, OCTOBER 2nd, 1909. 
=========-============�=== 

The Editor is always glad to receive for examination illustrated articles 
on subjects of timely Interest. If the photographs are 8oorp. the articles 
short, and the facts authentic. the contributions will receive special 
attention. Accepted articles will be paid for at regnlar space rates. 

TRUE SIGNIFICANCE OF THE B11DSON-FULTON 
FESTIVAL� 

The splendor of the Hudson-Fulton festival stan,ds 
for greater things than the mere exploitatiOll of two 
individuill meti. Back of the music and the shouting, 
the 'blaze of color, the roar of saluting guns, and the 
blended laudation of press, pulpit,and platform� 
back; indeed, 'of the two men whose names are in 
every mouth and before' every eye, are two cardirial 
facts 'of world-wide and age-long import and endur­
ance, to which we must look for an explanation ·of the 
stuP'lndous scale of this festival and the universal inc 
terest which it has awakened. 

Why do we give Henry Hudson such pre-eminence 
over 'Gomez 'and Verazzano, and place Fulton above 
Fitch, 'Symington, :and 'Stevens? 

The transcendent iinportance of Hudson's voyage 'to 
New York Bay and up the river which 'be�rs his name, 
is due to the fact",that he explored 'and opened up to 
the world the great, highway of travel which nature 
had laid down from 'the 'Atlantic seaboard to the heart 
of ilie, /American 'continent. ' Gomez and Verazzano 
dropped into New York Bay:as they did into many 
another inlet, and probably 'gave it value as one of 
several convenient watering places encountered on their 
coastal voyage. 

Although Verazzano made mention of a great river, 
it is evident that he made no exploration to ascertain 
whether it was a river or an arm of the bay. Indeed, 
the fact that it was saline and tidal must rather have 
suggested a closed arm of the sea than a noble fresh­
water river. Henry Hudson, on the other hand, not 
only sailed through the river for its whole navigable 
length, but he noted its flora and fauna, the appearance 
and habits of life of the' inhabitants, and every,,:here 
appears to have made free use of the sounding lead, 
not only throughout the river, but in his exploration 
of New York Bay. 

And just here we venture the suggestion that, when 
so astute a man as Hudson had reached the head of 
navigation, he probably made such investigation as 
sign language and other means of intercourse with 
the Indians allowed, of the nature of the 'country which 
lay beyond. It is not unlikely that from the Indians 
he learned of the extensive Mohawk Valley beyond the 
Hudson; of the chain of lakes to the north; and of 
the westward route through which by canoe and 
portage, the travel, ay.d trafilc of the Indian tribes 
were maintained from the Atlantic Ocean to the inland 
seas of fresh water that we now know as the Great 
Lakes. 

Bitter, indeed, must have been 'Hudson's disappoint­
ment when the shoaling of the water just beyond 
Albany proved to him that his hope of ,finding a north­
western strait leading to the Pacific was merely a 
dream; but his regret was mitigated to no little degree 
if he realized that he had found a great natural high­
way into- a vast continent, of whose extent the Indians 
probably were able to give him a ·not unworthy esti­
mate. 

But, setting all mere conjecture aside, it is certain 
that Hudson's careful and intelligent exploration of 
the :Hudson River; as distinguished from the cursory 
'an-d unappreciative glimpses obtained by Verazzano, 
and possibly by Gomez, produced immediate 'results 
among the ·enterprising Dutch traders, and led to the 
early founding of a city and colony destined to be-, 
come the most famous and powerful on the whole of 
the new continent. To the veni, vidi of G01'l'lIlZ and 
Verazzano, Hudson added the viei ot one of the most 
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successful and, in its effects, momentous voyages of 
t'xploration that, the world has ever known. Right 
worthily does HeD,ry Hudson bear his hi:m()Ts; 

The work of Robert Fulton, two hundred years later, 
was the natural complement of that of Henry Hudson. 
Because of the inadequate means of transportation the 
new colony was unable, for fully two centuries, to reap 
the full fruits of Hudson's di\?covery of this great 
highway to the West. It is difflcult for us to realize 
the crude condition of travel prior to 1807. There 
were but few really good roads; thC3 majority were not 
much better than cleared tracks through the primeval 
wilderness. Travel by road was laboriously slow, and 
sail1!1g up or down the Hudson in the cumbersome 
sloops of those days was little; if any, better. But 
the beat of the paddle wheels of the "Clermont" ush­
ered in an entirely new method of transportation, 
which was destined to do more for the development of 
the country in a few decades than had been achieved 
in the two centuries pJ::eceding. The success of the 
steamboat was one of the causes which led to the 
construction of the EI'ie Canal. The rapid opening up '
of the country which followed upon the superior means 
of transportation thus afforded was exceeded only by 
that even more swift and complete settlement and 
exploitation, which followed on the institution of steam 
railroad travel. This in turn followed the same great 
highway through the Hudson and Mohawk valleys to 
the Great Lakes imd the far West. 

Hudson in 1609, and Fulton two centuries later, may 
have had some glimpses of 'the ultimate outcome of 
their respective achievements; but in their wildest 
flights of imagination, did they dream that a thousand 
ships would join with a city of �,500;000 souls to grace 
the scene of their early'labors, and renderthein the 
present stupendous tribute? 

ONE B11NDREDYEARS OF THE J[ARINE ENGINE. 

Reminiscence and comparison will be rife during 
the week of the Hudson-Fulton Celebration, and never 
will they be more active,surely, than when that curi­
ous marine craft, the "Clermont," slowly creeps, under 
the impulse of her antique engine, over the waters of 
New .York Bay and the Hudson River. 

' 

In the "Clermont" engine, as in all the Watt engines 
of that day, the low steam pressure 'of four 'or five 
pounds· above the atmosphere, was made necessary by 
the weakness of the copper boilers, The pressure being 
low, the condenser was, necessarily, 'of vital import­
ance; yet the vacuum could scarcely be called satis­
factory, for'during the trial trip of 'the replica 'of the 
"Clermont," we noticed that the vacuum stood 'at 'about 
22lhinches. Wood was used for fuel; and probably 
the consumption per horse-power per hour was equiva­
lent to not less than five or six pounds of coal. 

The marine boiler and engine are greatly 'indebted 
to the activity of the Hudson River steamship builders 
for their early improvement. We know that compound 
engines were used on this river as early as 1824, and 
that they showed satisfactory results. Furthermore, 
steam pressures of as high as 50 pounds to the square 
inch were used on the Hudson River long before the 
middle of the last century. 

The marine engine made slower progress in ocean 
navigation than on the riverS, 'and particularly on 
the Hudson. The earliest transatlantic steamers, say 
of the period from 1845 to 1855, 'used boiler pressures 
of from 10 to 20 pounds to the square inch, and the 
approximate consumption of fuel was Jrom 4% to 3� 
pounds per horse-power per hour. From 1855 to 1865, 
when the paddle wheel gave place to ,the 'screw pro­
peller, the approximate boiler pressures were from 
20 to 35 pounds, and the consumption of fuel waS 
reduced from 3'h to 3 pounds per horse-power per 
hour. In the ten years, from 1865 to 1875, of the 
development of the transatlantic marine engine,' the 
compound took the place of the simple engine, and 
steam pressures rose from 35 to.60 poUnds, while fuel 
consumption was reduced from 3 pounds to 2.2 pounds 
per horse-power per' hour. With the introduction 'of 
triple-expansion engines during the period from 1875 
to 1885, the boiler pressures were doubled from· 60 
pounds to 125 pounds, and "the approximate consump­

'tion was reduced from 2.2 to 1.9 pounds per horse­
power hour. Then, in tltat notable period from 1885 
to 1895, came the twin-screw quadruple-expansion 
engine, with boilers using forced draft and carrying 
pressures of from 125 to 225 pounds per square inch. 
The resultanteconoroies were remarkable, the fuel 
consumption per horse-power per hour' falling . from 1.9 
to 1.4 pounds per horse-power per hour. 

Then . came the most radical improvement in the 
marine engine in all tlie hundred years since the days 
of Fulton, when Parsons introduced the steam turbine, 
whose advantages ultimately proved to lie not so much 
in a further reduction of fuel' economy, as in. econo­
mies of weight, engine room space, consumption of 
oil, the great reduction oj' the cost of repair'S and gen­
eral up-keep, and above all in a great increasing· of 
speed. Strange to say, boiler pressures, which had 
been . mounting steadily upward, fell from the maxi­
mum of 225 pounds, as used with multiple·expansion 
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engines, to about 150 or 160 POUilds, which was found 
to be the most economieal pressure for a turbine. The 
fuel consumption in high-speed turbine vessels is ap­
prol.imately the same as that of the very best recipro­
cating engines using all the modern contrivances of 
forced draft, superheaters, etc. Such. are the conditions 
which obtained during the period from 1895 to 1905. 

The present decade is being devoted to the develop­
ment of the marine turbine, by the. removal of certain 
defects, which at present seriously limit its usefulness. 
As matters now stand, the turbine drive gives its best 
results only when applied to comparatively hfgh­
speed vessels, and when they are driven at their maxi­
mum power. As the speed decreases, there is a loss 
of efficiency. Furthermore, the economical speed for 
the propeller is an uneconomical speed for' the turbine. 
The present development is in the direction of com­
bining the reciprocating engiIle with the turbine, ,using 
the former for the higb,er ranges of expansion and 
the turbine for' the lower ranges. This combinatioD 
gives an engine which can run economically at a low 
or cruising speed; that can reverse; and that can 
show as good eConomy on a cargo steamer as an all­
turbine engine on a high-speed vessel. 

Figures have recently become available of the first 
ocean-goiIig installation of this kind, which was placed 
in the cargo steamship "Otaki." Since her delivery 
in November, 1908, this ship has completed a voyage 
to New Zealand and back. She is a sister ship, except 
in her engines,' to two other vessels, the "Orari" .and 
"Opawa," fitted with reciprocating engines. The 
"Otaki" is driven by two sets of triple-expansion l'ecip­
rocating engines, 'One on each wing propeller, and a 
low-pressure turbine driving a center propeller. 

.A comparison of the relative performance of the 
two ships shows that at the full-speed trial, the "Otaki" 
developed '5,S80 horse-power, as against 5,350 horse­
power shown 'by the "Orari." Her coal consumption 
between Liverpool and Teneriffe waS 11 per cent less 
when 'steaming under similar conditions and at prac­
tically the same speed. A comparison of the coal con­
'sumption for the whole of the voyage shows a gain 
for the "Otaki" of 8 per'cent, or 500 tons of coal. 'The 
engines 'made a non-stop run from Teneriffe to New' 
Zealand of 11,669 miles. The coal consumption, on 
the run from the Clyde to Liverpool at about half the 
power, worked 'out at 1.387 pounds per ,horse-power ·for 
:allpurposes-a most satisfactory result. 

In the steam turbine we have· apparently reached 
the limit of 'efficiency in the history of the steam 
marine engine. 'The tndications are that the develop­
ments of the future will be in the direction of an 
internal-combustion engine" using either oil or pro­
ducer gas. 

COJ[BATING IN1URIOUS INSECTS WITH THE AID OF 
THEIR NATURAL ENEMIES. 

An interesting instance of successful warfare waged 
against injurious insects with the aid of their natural 
enemies is reported from Hawaii, where the sugar 
plantations have in recent years been threatened with 
annihilation by the ravages of a small cicada, little 
more than lh inch long. Prof. Kirkaldy, the director 
of the Honolulu entomological station, has described 
the little insect and named it Parkinsiella saccharicida. 
It pierces the stem of the sugar cane and extracts the 
sap, causing the plant to wither and die. The formid­
able character of this insect pest is due to the amazing 
rapidity with which it multiplies. Six generations are 
produced annually and, on the assumption that 20 fe­
males of each brood live to reproduce their kind, it 
is estimated that the progeny of one female, produced 
in: the ·course of a single year, numbers 64 millions. 
The 'insect was undoubtedly introduced with the sugar 
cane 'from other countries into Hawaii, where it has 
multiplied enormously, as its natural enemies, which 
limit its numbers elsewhere, do not appear to have 
been imported with it. Entomologists :were, therefore, 
sent abroad to discover the original home of the little 
cicada, to find its natural enemies, and to bring thes.e 
to Hawaii. It was necessary to extend these laborious 
and costly investigations to every part of the world 
from which sugar cane plants had been imported. Tne 
home of the insect was finally located in Australia, 
where two of it/!! most formidable enemies were also 
found. These are two species of ichneumon fly, of the 
genera Paranargus and Ovetertastiehus, which lay their 
eggs in the eggs of the cica1a. The first-named spe­
cies destroys only the cicada eggs in which its own 
eggs are deposited, but the other species pierces only 
one egg of each cluster of cicada eggs and its larva 
destroys 'the, entire cluster. Both species have been 
successfully �oi"6ilized in Hawaii and the prodigious 
increase of tii� sugar cane cicada has thus been 
checked. 

. . . ' . 

·The flrst steel steamship ever built in the maritime 
provinces of Ganada is under construction at Yar­
mouth, Nova Scotia. A great development is expected 
in this' industry, which, in the days of wooden vessels, 
was such an important factor in, the prosperity of the 
provinces bordering on the Atlantic c'oast. 
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ENGINEER.ING. 
The Canadian government has deci!Ied to advise the , 

board of engineers to call for tenders for the new Que­
bec bridge, to take the place of the ill-fated one which 
collapsed during construction. The span has been re­
duced from 1,800 to 1,715 feet, and plans are to be pre­
pared for bridges of both cantilever and suspension type, 
the style adopted �epending upOn cost and . speed of 
erection and general usefulness as compared with ex­
penditure. 

,Two suotion dredgers built by Messrs. William Si­
mons & Co. for use in reclamation work by the Bombay 
Port Trust, which will add a square' mile of land to 
Bombay" have given remarkable results in their ac­
ceptance trials. They are equipped with powerful 
spiral cutters at the end of their suction pipes, and 
eat their way into solid blue clay at the rate of 2,700 
cubic yards an hour, discharging it 4,500 feet away 
through a pipe'line half of which is fioating. One of 
them has made a cut 300 feet wide at the bottom, 21 
feet deep, and 1,000 feet long in 85 actual dredging 
hours. 

Blds have been opened on the U. S. battleships 
"Arkansas" and "Wyoming," and announcement of 
the letting of the contracts is expected. These will be 
the largest battleships in the world, the plans calling 
fpr 26,000 tons displacement, 545 feet over-all length, 
92 feet beam, 29 feef draft, and 33,000 horse-power en­
gineS, giving a speed of 21 knots. Since the British 
"Dreadnought" 'set the fashion in 'all-big-gun battle­
ships, the size and gun capacity of each new ship o'f 
the U. S. navy have been steadily increased; but these 
will be the first two ships to exceed all records of 
foreign navies. The Cramps made the lowest bid of 
$4,450,000. 

The steamship "Otaki," built by Messrs. Denny of 
Dumbarton, is' the first merchant vessel to be fitted 
with "combination" engines, consisting of two sets of 
triple-expansion reciprocating engines driving wing 
propellers and a low-pressure turbine driven by their 
exhaust steam driving a central propeller. The act of 
reversing the reciprocating engines closes their con­
nections with the turbine, which is not reversible; and 
diverts their exhaust to the condenser. Otherwise 
the ."Otaki" is identical with the stster ships "Orari" 
and "Opawa" of the same company, fitted with recipro­

,eating engines. On a recent round trip to New Zea­
land the "Otaki" made the same average speed as her 
sister vessels with a coal consumption of 11 per cent 
less than their

' 
mean, and a water consumption nearly 

2() per cent less, their boilers being ide�tical with hers. 
She also made a non-stop run of 11,669 miles, probably 
the longest continuous run yet made by a marine tur­
bine. 

Some interesting tests of timber under long-con­
tinued loads by Mr. H. D. Tiemann of the Yale Forest 
School were described by him in a paper read before 
the American Society for Testing Materials. The test 
specimens were continuously loaded in some cases for 
a year or more; and their defiections under load, re­
covery under partial release of load, and other be­
havior automatically recorded. As in the case of duc­
tile metals a curious effect due to plasticity is noticed, 
which, while allowing the timber to be distorted and 
even to take a set, does not affect its ultimate strength. 
The deflections or recoveries due to immediate addi­
tion or removal of loads are independent of the de­
flections or recoYaries due to time effect of dead loads. 
A remarkable relation between the moisture absorbed 
and the strength of the beam was also shown, increase 
of moisture in the atmosphere causing the test speci­
mens to increase in deflection and decrease in strength 
to the point of failure. 

Engineering and building construction for e,arth­
quake countries is discussed in an interesting and au­
thoritative manner by Prof. W. H. HobbS in the cur­
rent Engineering Magazine. The article summarizes 
the results of a number of investigations resulting 
from the California, Italian, Japanese, and other earth­
quakes, showing the lessons learned from practice in 
localities especially subject to earthquakes as well as 
from laboratory experiments with materials. It has 
especial interest in reference to the suggested liability 
to damage by earthquake of the Gatun dam and locks 
at Panama. Whereas it is shown that alluvial filled 
and other unconsolidated formations, especially when 
marshy, afford more dangerous building sites than 
solid rock near the surface on account of the tendency 
of the latter to dissipate a shocli, it appears that con­
siderable displacement of underlying rock will hardly 
appear at the surface of overlying loose material if the 
latter is sufficiently deep. It is further shown that on 
such loose material rigid buildings, especially when 
supported upon massive monolithic foundations, are 
less liable to damage than more elastic structures. It 
would therefore appear that the deep alluvial deposit 
in the old river bed under the Gatun dam, much talked 
of as a danger spot in the construction, represents as 
safe a foundation as possible in an earthquake coun­
try for the massive monolithic sttucture of the locks 
"-nfl flam. 

AER.ONAUTICS. 
On September 2lat, Hubert Latham attempted a 

flight with his "Antoinette" monoplane at Berlin. One 
wing touched the ground twice with considerable 
shock;' then a wheel collapsed and the propeller was 
bJ;oken. After repairs had been effected, however, he 
!:ucceeded, on September 24th, in making a splendid 
flight of 1 hour and 3 minutes' duration. 

In addition to the World's $10,000 prize for the 
quickest fiight by an aeroplane or dirigible from New 
York to Albany, the American has offered a prize of 
$1,000 for a circuit of Manhattan Island by an aeto­
plane. Three airships are ready to start in the ftrst· 
mentioned contest, these being the dirigibles of Capt. 
Baldwin, John 1toeder, and George L. Tomlinson. The 
start will be made from 119th Street and the Hudson 
River. 

The flights of Wilbur Wright and Glenn H. Curtiss 
above New York Bay and the Hudson River during 
the present week are to be the leading feature of the 
Hudson-Fulton Celebration. The flights will be an­
nounced by flag signals displayed from the Singer and 
Metropolitan towers, and by bombs, as follows: White 
flag with red center-weather favorable, flight wUl 
probably take place in the afternoon. Black fiag with 
white center-weather unfavorablei no flight to-day. 
White fiag with red center over red flag with white 
center-fiight will probably take place within the hour. 
Red fiag with white center, over white flag with red 
center-flight will take place' within 15 minutes. The 
same with black fiag with white center below both­
flight has started. 

At Morris Park late in the afternoon of September 
23rd, Charles Crout made a short flight of 60 feet 
at an elevation of about eight feet with a new biplane 
built by Fran!)ois Raiche, a member of the Aeronautic 
Society. This is the first aeroplane built by a mem­
ber to succeed in getting off the ground. It was run 
a.long the track at a speed of 15 to 18 miles an hour 
against a 12 to IS-mile wind when the flight was ac­
complished. The balancing planes were not operative, 
and the aeroplane tipped in alighting and damaged 
one end of the lower plane. Exhibition flights will 
be made soon with this machine throughout the coun­
try. Th� aeroplane has been acquired by the Scien­
tific Aeroplane and Airship Company, which will con-, 
duct the exhibitions with it, and also with several 
monoplanes which the company has produced. 

In the oourse of his exhibition fiights recently at 
BerU_, Orville Wright made several new records. On 
September 18th, with Capt. Englehardt as passenger, 
he flew 1 hour, 35 minutes, and 47 seconds, thus beat­
ingo- by 23 minutes and 11 seconds his ptevious record 
with a passenger. During this flight he sent his ma­
chine beyond the limits of the Tempelhof parade 
ground and soared over 'the railrood tracks and houses 
in the vicinity. In a subsequent attempt during th� 
same day to beat the speed record, the water circu�­
tion of the motor gave out, and he Was obliged to 
descend after a flight of 1 hour and 24 minutes. A few 
days before Orville Wright flew" at an esthnated height 
of 50 meters above a balloon ailChored at a height of 
175 meters, thus making the alt�tude ,he reached prob­
ably over 750 feet. Rougier, on the 20th ultimo, at­
tempted to break this record at 

'
B�escia, Italy, with 

his Voisin bipla'ne. He succeeded in making an official 
record of over 198 meters (650 feet). Mr. Wright will 
probably fly ,at the aviation meeting at Berlin during 
the present week, after which he will go to England, 
in order to test, the first Wright aeroplanes built there 
for the British gov�rnment. 

The day following his arrival from Europe, Glenn 
H. Curtiss, the winner of the Bennett, aviation trophy 
and the pr�sent holder of the SCIENTIFIC A:MERICAN 

Trophy as well, was given a luncheon at the Lawyers' 
Club by the Aero Club of America. Among the dis­
tinguish�d guests present were William Marconi, the 
inventor of wireless telegraphy, and St. Clair McKel­
way, editor of the Brooklyn Eagle. The lattet told 
of a trip to Goshen, N. Y., back in 1867 in Andrew's 
dirigible, an account of which was subsequently 
published in the SCIENTIFIC AMERICAN. This airship 
(which was made to travel in any desired direc­
tion by means of long inclined pianes between the 
triple, parallel, cigar-shaped gas bags, the planes caus­
ing the balloon, as it rose from the buoyancy of the 
gas, to ascend. upon a long incline) on this occasion' 
traveled as far as Goshen" N. Y. (50 miles), whence 
it was blown back by the Wind across Long Island 
Sound to the eastern end of ,Long Island, where a suc­
cessful landing was accomplished. In vi�w of his 
exploit 42 years ago in this, the first dirigible balloon, 
Mr. McKelway believed himself to be the oldest aero­
naut present. The mayor of Baltimore, Md., read a 
telegram announcing the fiight of Lincoln Beachy from 
that city to a point in the Blue Ridge Mountains, 125 
miles away-a flight which is probably the longest 
ever made in America with a dirigible balloon. The 
aeroplane with which Mr. Curtiss won the Bennett 
trophy will be exhibite,d at Wanamaker's store in 
New Yotk this and the coming week. 

239 
SCIENCE. 

The record of altitude in aeronautics has been 
attained by Sig. Placenza and Lieut. Mina, in an allcen­
sion made from Milan on August 10th. 1909. Their 
great spherical balloon, the "Albatross," cartied 2,600 
pounds of ballast at the start and reached an ele­
vation of 38,700 feet, or more than 7 miles. The aero' 
nauts experienced a temperature of -25.6 deg. F. and 
landed near Milan 3¥.a- hours after they Iltarted. 

' 

The great tidal waves observed at, Marseilles on 
June 15th, 1909, appear to' have been caused by the 
unusually high electric charge of the atmosphere 
which Is known to have existed during the period of 
the earthquakes which devastated the south of France. 
The powerful attraction 'exerted on the surface of the 
earth by, this electric charge caused e8.1'thquakes on 
land and tidal waves in the Mediterranean. 

Pro.f. PeroivalLowel1 has noted at his Flagstaff 
Observatory that the antarctic canals of Mars are dis­
appearIng. This waning of the much.discusse(l canals 
seems to be a well-recognized phenomenon. Long ago 
Prof. PickeriJig suggested that we see not really the 
canals, but rather the vegetation which fringes their' 
banks. The waxing of the canals in spring and sum­
mer and their waning in autumn and winter is not 
unreasonably attributed to the growth and decay of 
�his vegetation. 

In aocordanoe with the resolutions of the last Inter­
national Congress of Mining and Metallurgy, Applied 
Mechanics, and 'Practical Geology held at Liege in 1905, 
it has been arranged that the next Congress shall 
meet at Diisseldorf during the last week of June, 1910, 
l1nder the auspices of the Rhenish-Westphalian Mining 
Industry. An influential committee of organization has 
been formed, which is charged with the making of 
the arrangements for the reading and discussion of 
papers, visits to places of technical interest, and social 
entertainments. 

A letter has been received at Harvard Observatory 
from Prof. E. B. Frost, director of the Yerkes Observa­
tory, stating that Halley's comet was observed visually 
by Prof. S. W. Burnham with the 40-inch telescope, on 
September 15th; 21 h. 39�. G. M. T., in app. R. A. 
S h. 18 m. 51.1 s. and app. Dec. +17 deg. 9 min. 44 
sec. The comet followed B. D. +17 deg. 1232 by 12.7 
min., north 4 min. 12.1 sec. The comet was also pho­
tographed with the 2-foot reflector on September 15th 
and 16th by Mr. Oliver J.' Lee. A second letter re­
ceived at this observatory from Prof. Frost states that 
the comet 1'I'as also observed visually by Prof. C E. E. 
Barnard on September 17 d. 21 h. 1 m. 30 s. G, M. T., 
in app. R. A. 6 h. 19 m. 0.9 s. and app, Dec. +17 
deg. 9 min. 0.8 sec. The comet followed A. G. 2122 
(= +17 deg. 1232) by 0 min. 22.55 s., north 3 min. 28.9 
s. Description: 15%1 mag. 12 s. diameter, with possi­
bly a faint nucleus or indefinite fieck of light in it. 
The comet was also photographed by Mr. Lee at the 
£Jame time. 

The astronomers of Lick Observatory have been 
making some spectroscopic studies of Mars from the 
top of Mount Whitney. This peak is the highest in 
the United States, its altitude being 14,501 feet above 
Sf,a level. The instrument taken by the observers 
'was a 16-inch horizontal reflecting telescope, to which 
a suitable spectroscope was attached. Of the seven 
nights spent by the men on the summit, only two 
were clear enough for observation. The spectrum of 
Mars was compared with the spectrum of the moon. 
H is known that there is no water vapor on the moon, 
certainly in no appreciable quantity. If no difference 
can be detected between the spectrum of Mars and the 
spectrum of the moon under these most favorable con­
ditions, it ean be said with safety that water exists 
on Mars in negligibly small quantities. The results 
of this expedition have not as yet been published. 
Readers of this column of science notes wi1l doubtleSs 
remember that Mr. Slipher of Prof. Lowell's staff claims 
to have obtained spectroscopic evidence of the exist­
ence of water vapor on Mars. 

On July 26th, 1909, the Singles coal mine, in the 
Fr�mch district of Puy de Dome, was the scene of an 
r.ceident similar to that which occurred some time 
ago in the Gard mines. At the Singles' mine an in­
terior shaft was being sunk for the purpose of deter­
mining the depth of the deposit. This shaft was sunk 
from a horizontal gallery which led from the foot of 
a shaft, 1,000 feet deep. The explosion of a powerful 
blast shattered the rock and caused the disengage­
ment of great volumes of carbon dioxide, which fllled 
the gallery and both shafts before all the miners could 
take refuge in the safety chamber. This mine pos­
s€ssed no oxygen life-saving apparatus and the man­
ager was absent at the time of the accident. The life­
saving corps of several mines in the vicinity re­
sponded promptly to appeals by telephone, but no 
effective work. could be accomplished until several 
hours had elapsed, Of twelve miners who, had been 
entrapped, seven had passed the day in terror in the 
Safety shelter, but the remaining five ,were found suffo· 
cated in the gallery, 



HOW WE GET STAKDAlm TIKE. 
BY HAl\LAN T. 8TBT80N. 

Although it may be generally known that the de­
termination of time is the work of the astronomer, yet 
doubtless few people stop to investigate the precise 
methods employed in the correction and distribution of 
standard time. It is a. system in itself quite indis­
pensable to the success of the industrial world. 

The' great universal timekeeper is the earth itself. 
So uniform is the earth's rotation on its axis, that the 
length of the day according to Newcomb has not altered. 
the l/100th,' and probably not the 
l/1000th part of a second since 
the beginning of the Christiimera. 
The direct eirect of· this rotation 
is. the apparent revolution of the 
celestial sphere, or the daily mo­
tion of the sun, stars, and planets 
across the sky. As places on the 
earth are determined by' latitude 
and longitude, so stars are located 
by right ascension and declina­
tion. Every .conspicuous Iltar has 
its position carefully determined, 
and from a star catalogUe the 
astronomer knows at once the in­
stant of culmination or _meridian 
passage of any given star. If 
then with' a suitable ' instrument 
an observation of a star's transit 
across the meridian can be ob­
tained, and the time of its occur­
rence be noted by a clocJ!: or 
chronometer, a comparison with 
the catalogue will disclose the 
amount by which the clock or 
chronometer is fast or slow. Such 
an operation of finding the clock 
error is always what astronomers 
understand by the expression 
"obtaining time." The instrument 
used for making these observations is known as the 
transit instrument, and consists essentially of a tele- . 
scope so mounted as to be capable of swinging about a 
horizontal' axis in the plane of the meridian. The ac­
companying illustration shows such' an instrument 
ready for the observation. In the eye-piece of the 
telescope is placed the. reticle, comprising a number of 
spider webs, of which the attached diagram shows five 
to be stretched vertically and two horizontally across 
the fieM of view. The instrument is so adjusted that 
the middle one of the vertical threads coincides as 
nearly as possible with the imaginary circle in 
the sky called the meridian. 

. 

When observations are to be made for deter­
mining time, the astronomer first turns to the 
Ephemeris or some catalogue of stars, and se­
lects a star which is soon to culminate, then 
from the declination he mentally calculates the 
altitude at which the star will transit. By 
means of a reading circle attached to the instru­
ment he sets the telescope at the proper angle, 
so that the star will pass through the field of 
view. Either of two methods may now be em­
ployed, in making the observations. The first 
and older of the two' is known as the "eye and 
ear" method. This consists of watching the 
star pass through the field, and while listening 
to the half-second beats of the chronometer, esti­
mating to the nearest tenth of a second the time 
at which the star crossed each thread of the 
reticle. In the "chronographic method," now 
much used, the mind has less to do, and hence 
more accurate results can be obtained. Here 
as before the astronomer watches' the passage of 
the star across the threads of the reticle, but in-. 
stead of esstimating the time of transit, he 
presses a telegraphic key at the proper instant. 
The key is in electrical cO,nnection with an in­
strument called a chronograph, and an auto­
matic record is made of each observation: 
Either' method . will leave a record for the five 
threads . similar to the following, tIie Roman 
numerals designating the number of each thread 
in order of observation: 

I . ............................... 16.7 
II . .. : .................... ,.... 2 5.5 
III. . ................. ..... . .. 34.3 
IV. 
V. 

43.0 
'7h, 9m. 51.7s. 

Mean .... . . . . . . . . . . 7h. 9m. 34.24s. 
The above is the actual result of a set of observa­

tions made by the writer, using the eye and ear 
method. The figures in the "seconds" colunlD were 
written immediately after the transit of each thread;. 
the hour and minute were filled in at leisure after the 
last observation. 

The mean of these observations will give a more 
precise· result for the transit over the middle thre!Ld 
than a single obBervation could afford. The exact 
right ascension at the star we wlll suppose to have 
been known as 6h. 58m. 35.95s., which equaled the cor-
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rect time of the star's transit. The chronometer, how­
ever, recorded the time of transit as7h. 9m. 34.248., 
and was therefore fast by the amount of 10m. 58.29s. 

Were the instrument in perfect adjustment, and were 
there ne personal element to enter into the result, such 
a set 'Of observations would be quite sufficient. As a 
matter of fact, however, there are always small errers 
in the instrument, which must be determined and ap­
plied as a correction to the final result. The astrono­
mer therefore does not rely wholly upon a single record 
like the above, but will usually repeat the observation 

STANDARD TIJ[E BELTS OF THE UNITED STATES. 

with a number of different stars on the same night. 
From these numerous records he is able to deduce the 
necessary corrections, and thus obtain a more accurate 
value for the chronometer error. Time thus deter­
mined, ordinarily correct to within one-tenth of a sec­
ond, iS8idereal time; and though very useful to the 
astronomer, is quite unsuited to the use of the world 
in general, whose activities are governed by the' rising 
and setting of the. sun, and not the stars. Sidereal 
time:Q:lUst therefore be converted. into 80lar -time. 
T.bis is easily effected by a simple calculation constant-
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proximately fifteen degree!!' in width. The "Eastern" 
belt, exten4ing as far west as Buffalo, uses the time 
of the 75th meridian, which is very. nearly that of 
Philadelphia, and is five hours slower than .Greenwich 
time. CrOSSing into the "Central" belt, watches are 
set one hour earUer, as the time" employed is that of 
the 90th meridian, six hours behind .Greenwich time. 
Similarly, ,"M()untain" time uses the 10 5th meridian, 
seven hours behind; and the "Pacific" belt adopts the 
120th ,meridian time, just eight hours slower. than 
that of, .Greenwich. Such a system is quite Indispens-

able to railroad lines, and hence 
standard time is sometimes called 
"railroad time," At present al­
most every civilized coun.try is 
using some system of standard 
time, usually under the control of 
its own government. 

The chief. source for standard 
time in the United States is the 
Naval Observatory at Washing­
ton, D. C. Here high-grade clocks 
are carefu�ly regulated by obser­
vations of the stars at night, and 
all necessary corrections applied. 
For the' five minutes preceding 
noon of each day, eastern time, 
the Western Union and Postal 
Telegraphic companies suspend 
all ordinary business, and throw 
their lines into connection with 
the Washington Observatory. It 
is so arranged that the s.ounders 
all over the lines make a stroke 
each second during the five min­
utes until noon, except the twenty­
ninth of each minute, the last five 
seconds of each of the first four 
minutes, and the last ten seconds 
of the fifth 'minute; then follows 
the final stroke at exact noon. 

This affords many opportunities for. the correction 
and setting of timepieces throughout the country. The 
Western Union Company also operates a system of 
some 30,000 clocks, which automatically set themselves 
by the noon signal each day. 

In addition to the Washington signals, many smaller 
observatories determine and distribute time in a simi­
lar way to jewelers and local railroad 'Unes.

· 
In most 

of the larger seaports, time balls are dropped at noon, 
and give mariners an opportunity to correct their 

. chronometers. Fire-alarm companies aid in the dis­
tribution of time in many localities by sounding 
bells at certain specified times each day, thus 
affording the public a convenient source of "cor­
rect time" with a reasonable degree of accuracy. 

... - . 
The De8tructlou of Rat8 with Carbon 

Dl8ulphlde. 
M. de Kruyff, of the agricultural bureau of the 

Dutch Indies at Buitenzorg, Java, .has published 
an interesting article on the destruction of rats. 
The varIous contagious diseases which have been 
recommended for this purpose have been found 
useless in the tropics and

' 
have not always proved 

effective, even in the temperate zone. Hence De 
Kruyff's experiments will be of general interest. 
After working four years' with numerous vi­
ruses without succeeding in creating an epidemic 
or even killing a single rat,' De Kruyff obtained 
more encouraging results by employing carbon 
disulphide in the following manner: All visible 
ratholes were first stopped with earth for the 
purpose of ascertaining which holes were in­
habited, for the inhabited holes were found re­
opened on the following day. Half a teaspoonful, 
or less, of carbon disulphide was poured into 
each of these holes and, after waiting a few sec­
onds to allow the liquid to evaporate, the mix­
ture of vapor and air was ignited. The result 
was II. small explosion which fiUed the hole with 
poisonous gases and· killed all the rats almost 
instantly. A pound of disulphide, costing about 
10 cents, is sufficient for more than 200 ratholes; 
131 dead rats were found in 43 holes which were 
opened after'the operation. In two cases,10 rats 
were found in a single. hole. 

AN OBSERVATORY TRANSIT INSTRUJdNT FOR DETERJ[INA· 
TION OF STANDARD TIXE. DIAGRAJ[ SHOWS 

RETICLE OF TRANSIT. 

The process is, therefore, very cheap and its 
results are immediate and absolutely certain. 

• Ie· • 

Iy employed by the astronomer .. Havhig then obtained 
solar time, there remains only to distribute it to the 
outside' world. 

-Until within the last twenty-five years each commun­
Ity' used its own local time, but as. travel became more 
extensive it was found quite inconvenient to alter one's 
watch and system of time reckoning for every feW' 
miles of traveling east or west. Accordingly, in the 
year 1883 the United States adopted the presen� system 
of standard time. The whole country from the At­
lantic te the Pacific was divided intG time belts. of ap-

It is calculated, states a contemporary" that 
the United States is producing the following per week 
for fifty-two weeks in the year for every man, woman, 
and child of the population of ninety millions: Three­
quarters' of a pound of wire, more than three..quarters 
of a pound of rails, half a pound of structural shapes, 
three-quarters of a pound· of plates, one-third of a 
pound of sheets,' three..quarters of Il. square foot of 
tin-plate, two and a halt pounds of bars, hoops, etc., 
four PQunds of iron castings. These and other fin­
ished iron and steel products make a total 'Of twelve 
to thirteen pounds each week per head. 
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CORRUGATEIt SYSTE)[ OJ' BlIIP CONSTRUCTION. 
The

, 
interest of the shipping world has been aroused 

by a new departure from the ordinary lines of ship 
construction, as exemplified in the steamship "Moni­
toria," which recently left the Hylton shipyards of 
Messrs. Osbourne Graham & Company of Sunderland. 
This vessel of 3,300 tons marks a new development in 
shipbuilding desigD, being built upon what is known 
as the Monitor or corrugated system. For several 
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The very ' ImpoI:tant result is obtained in this de· 

sign , that the projections give considerable increase 
in the hogging and sagging strength, 150 that the stress 
on the material is reduced at both keel and gunwale. 
The construction of the sides of the ship , with these 
corrugations is rather an addition than ' a vital altera· 
tion of the main structural system, and it can be ap­
pUed to any type of steamship. The builders claim 
that the extra' cost is slight; and the dead weight 

columns. In the ex;perlnlents on the banks of the 
Seine endeavors have been made to control the tor­
pedoes , from a small boat about 100 weters ( 328 feet ) 
distant frOm them, containing a plant for producing 
Hertzian waveS. 

The torpedo motor was started and stopped at wlIl, 
and the rudder turned in every direction at the will 
of the man in the boat. 

The improved Gabet torpedo , consists mainly of a 

large cylinder terminating in two cones and 
for�ing the lower part of the, apparatus. Some 
distance above, about 1.5 m,eters ( 5  feet) , there 
is another similar cylinder, only smaller and 
intended to fioat. The lower shell is 9.5 meters 
long (31 feet). 

The two tubes are fastened together by a 
series , of very strong steel tube ' frames. Be- '  
sides these two other shafts, rather large in 
diameter, start froni the lower body, extend be-, 
yond the fioat, and form two rather. short, ver­
tical masts. Each one of these carries an 
acetylene light. Tbey �re connected by a cop­

per wire. 

years past experiments have been carried 
out by the Monitor Shipping Corporation of 
Newcastle-on-Tyne, to ,determine the best 
met�od of increasing the longitudinal 
strength of a ship without any correspond­
ing increase of weight. To this end the 
underwater part of the hull between the 
light and load lines was ' corrugated for al­
most the entire length of the vessel. Con­
tinued investigation ' and experiment re­
sulted in ascertaining the ' definite form ot 
this corrugation, and at last it -was resolved 
to test the system practically in a full-sized 
vessel., The Ericsson Shipping Company, of 
Newcastle-on-Tyne, undertook to build a 
craft on these lines, and the "Monitoria," 
now on her first trip, was the outcome. The 
vessel measures 279 feet in length by 40 

Theee oorrugatiODS incre8/!6 the &tl1lile1s an4 longltudlna.l strength of the vel!ll8L 
THE ic KON.ITOBIA " -1. CORRUGATED 8YSm OJ' 

Let us now examine the parts composing, the 
lower shell, which is the most ' important. It 
is divided into several compartments, having 
each its particular use. 

feet 1% inches , normal extreme breadth, in-
creased by the Monitor projection ' to 42 
feet, with a molded depth of 20 feet 7% inches� 

In the accompanying illustrations the forms of con· 
struction of the corrugation are clearly ,shown. ,The 
shell plating is swelled out , in two places on either 
side longitudinally, the curve being somewhat fiat, 
and the upper and lower edges curving gradually .into , 
the fiat side of the normal vessel. The main frames 
measure 8 '  inches by 3 incl;1es, and the dellth of the 
corrugation is 11% inches at the crown. Plain angles 
are attached to each main frame and a con-ugation 
gusset plate at each frame. There are no side 
stringers. 

SHIP OOhTRUCTIOlf 

carrying capacity is increased from three to four per 
cent. The coal bill is reduced from 12 to 15 per cent 
for the same speed; or, if the coal consumption is 
maintained as before, the speed of the ship with the 
extra dead weight ' is increased from 0.25 to 0.5 knot 
according to the size and class of the ship. 

.. .. . . . 
'tHE G�'l W'IQLE88LY�.'lBOLLBD AUTOXATIC 

TORPEDO. 
On ' We.dn�r,'. June 23rd, experiments were made 

wlth the witelesaly-controlled torpedo of Gabet, to 
whicb reference " haS already been made in these 

The first " compartment Is situated in the 
fore part of the lower shelL It contains tbe 

�xplosive charge and controls a warhead similar to the 
warheads of all present-day torpedoes, which produce 
the explosion of the charge Instantly on contact with 
a hard body, sucb as the hull of a vessel. 

While all ordinary torpedoes carry only 70 to 100 
kilos of explosive (154 to 220 , pounds ) ,  the Gabet can 

take 900 kilos . ( 1,98() pounds) with correspondingly 

greater destructive effect. 
The Gabet torpedo contains an internal-combustlon 

motor operated ' by gasoline, a decided noveity. , Com­
r·ressed air as now used in torpedo , motors may sup­
ply powerful engines, '. but the radius of , action is very 

Lauchha« uae Improved Gabet wIrele881)'OCODtroll� torpedo. '!he .aTe-transmlttinl' apparaw ., up la a IDI&l1 bOa" 
Ta GUlIT WDlB.UlJ.y-oo.noUD AUTO •• TrO TOBftJ)O, 



limited. The s,eed, of torpedoes tbus operated reacbes 
30 knotS, or about 50 kilometers_an hour. 

It is manifestly verY 'dangerous to shut in a gaso­
line motor in a confined space or nearly so, as is the 
case here, where communication with the , outer atmos­
phere takes place only through the upper part of the 
'foremast. 

Ventilation is effected by means of a large blower, 
situated aft, btitween the motor and the chamber con� 
taining the storage, batteries. The precautions taken 
seem sufticient to dispel all fear of serious accidents. 

The motor is l�ated in the compartment aft of the 
torpedo. It is therefore entirely separated from the 
explosive charge, with which it cannot communicate 
by any manner whatever. , ' 

, 
�he torpedo Used for the pr�nt experiments devel­

ops 30 horse-power. It has a. motor with eight cylin­
ders arranged in V :shape. But the compartment Is 
large enough ' for, ' a , 300-horse-power multiple-eyl1nder 
motor, which IS he<iessary to Impart to the ' torpedo 
the estlinated 'sii� of '20 knoiS, or ab�ut 36 kilo-
met�rs aD ho�i. ' " " " , " , , " 

, Regarding weight, every necessary margtn Is 
al!owed, sinc� th.e t(;rpedo Ca� carrY 1,)00 kilOs (3,96,0 
}'i(junlls) 'of ballast uRder , llresent cOnditions, ¢iLt Is 
to " say, with '8. SO-horse-poWer motor. This, , ballast 
r�preSent� th� diffe�eDce �tween the weight of an 
electrl� �otor with it� stor�g� ,batterieS and 'the weight 
6l,tlie internal-eombustion motor developing this Power. 
� 'Gabet expects 'to 'att�in 'a to-knot Sp6ed with the 30.. 
ho�ifu�ei- 'motor wblch h� will , 'use " in , hiB , ?preUmi­
n;:nr , trialtl, '�fore _ puttiilg in , the 200:horse-power 

motor, on which he relies to 'obtain the 20 kiiots that 
, he . c�nsid�rs sumeieD.t speed. , 

Endeavors h�ve been ' made to 'obtain for this dlrigi-
, ble torpedo all , the adv!J,ntages that 'COUld be had on 

a real. vessel. In particuiar, 'it was Sought to fit ' it 
with the means for maneuvering and altering the 
speed. _ Th�s 'problem seems ' strogf11y difticu.lt of solu­
tion. , The tr01ibie 'hil.s been overcome by using a re­
versible screw, with which it is only �ecessary to turn 
the blades so as , to , diminish their effectiveness on 
the water : this promptly ' reduces the speed. BY- this 
means a propeller is obtained that act$ as well mov­
ing forward as backward wheR given the same sPeed 
of rotation. 

There was another great dlfticulty to surmount be­
fore' this screw , could be used. The power exacted 
from the motor varied considerably with the speed" , It 
became neeessary, therefore, to find a way of reducillg 
the, power developed by tIie motor and of providing 
,against its running away as the resistance of the , pro­
peller tended to diminish. 

To attain this end the spark is retarded, as' the 
' speed of the torpedo is reduced. The motor speei( ijl 
thus gradually changed by the v.ariation of the pitch 
of the screw. ,This variation of pitch of the propeller 
has been availed of to act upon the, timer of the. motor. 

For that purpose the pitch-eontrolling mechanism 
has been connected with the timer by a join�ed rod, 
so that the spark advance is at its maximum when 
traveling full speed forward or backward� The pltch­
controlling mechanism is also connected to the throt­
tle valve, in order to simultaneously diminish, in cer­
tain proportions, the volume of gas admitted� 

The third compartment of the torpedo contains a 
small storage battery. This is not ' intended to drlve 
the torpedo, but to oPerate a relay that helps mJ!,­
neuver the boat under the b111uence of the Hertzi'an 
waves acting on special devices. 

The compartment, baclt of the explosive charge con­
tains the Hertzian controlling instruments. They are 
srifticiently effectiv� to act, even at as great a distance 
as 8 to 10 ,kilometers ( 5  to 6 miles) from the tranS" 
mittlng station. This distanee is a conveideni oDe at 
the present time, for wa�hips get into aCtiOn ' at least 
at 7 or 8 klloilieters, (8.lIout '4 miles) away. 

We ,have ,said that the two masts of the Wrpedo car­
ried aCetylene liglits. ' These serve to ' show the , pOsI� 
tion "of the torpedo at every mODlent, ' arid 'indiCate 
clearly eVery change in ' its ,cou�. 

[t 'SS: absol:utely D;6cessaOdo kn,o:w , what Is ,gOing on 
tnSlde �the ' to�o : �rl.1iat i��UeDceB ' may act 'Upoil 
It.. :FOr ',altiod'gh 'the ' receivt�g ' InJli��nts , of ,  the 
Herittan wa:v.' have ' � macie'.:peifect .aS Poss11>le. 
they may 'come :under ,tha 'ntlu�Ce of >other , wa'9'eS 
th&n those sent froin the traasm.ttlng station. ,In 
this � . the ' torpedo , wOqld .Obey, other . agencies : and 
wQ1ild"4evlate rrOiD its Cotp'iJ8� , 

To remedy this serious Ob�on lanterns have ,beell 
disposed about ' to ft�h, sigDaIs In' such � manner tbat 
the ' op�rator, plac8d on,. shon! o� on a' sbl», may recog­
nize the nature of t)le dlretltions �Iftd by the , tol" 
pedo. In �ort, evet'1 tlme the �rpedo recelveS waV$'i ��� , by Its Instruments, the �ter&B slto'W sig� 
nats to .I�dtcate, th. direction of t� t�o. }f th� ��.q� Jead ,th� ,: 9JM1�tor ,:p>� be1ieve that the -'!Jlv911 
oome trom the enemy, , he does what is necessary to 
rectify the course of the torpedo, and be nlllUfies the 
dIsturbing waves. 

We pr9llume that the wireless control of the torpedo 
remains as we have previously descrlbed- it. Tbe 
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reader interested In that phase of the construetSoil Is 
referred to SCIEN'J.';IFIC AMEBrCAl'i SUPi>LDDIlM No, 1660. 

• , a t . 
'lBE " ZEPPELD' IiI." AIB8JIIP AlID IU 'ImP 

'10 lIE:&LIJr. 
The large photograph8 of the , latest ZeppeUll dirigi­

ble reproduced on our' frontispiece this week give &Il 
excellent idea of this new leviathan of the air, which 
made its first long�istance fiight from Friedrlchshafen 
to Berlin a little more than a month &gO. 

The start of this memorable journey 'occurred Itt 
4. :  35 A. M. on August 27th. The airship Started against 
a light northeast wind. Besides Engineer Durr and 
young Count Zeppelin (the nephew of the. inventor) , 
only three mechanics were carried. The crew was 
reduced to but five men because of the uncertain 
weather and in order to reduce the weight carried as 
much as Possible. The airship arrived at UIm '  at 
6 : 45 A. M., having made the 80 kilometers ( 49.7 miles) 
ii1 two hours and eight minutes, at an average speed 
of abOut 23.3 miles an hour. , This speed 'was main­
,�lned up , to Heldenheini., '3 ' place located (}n the 
frontier Of Wurtemburg and Bavari&. WhIch was passed 
at 7 : 30 A. M. Soon after Glng& waS reached. The 
aIrship reDlained here :about an hour and describElji 
circleli, while alUhe time it ,was 'fighting against ' the 
'contrarY wind blowing from 'the ' dirE)Ction ' of ,  Wut­
temburg. Soo. after Engineer Dflrr sent a tel�aln 
'stating thl,i.t the airship wc>uid be '  forced to 10d l1t 
Nuremberg, on 'acCount of 'Ii. ,cracked. cylinder ill olie 
'Of the forward -motors in the forWa.rd car. On accoriD,t 
of this mishap, the , speed W8.s reduced con81derabl,., 
the airship finally arriving at Osiheim, near Gunzen­

hausen, 21 * miles from Nuremberg, at 11 : 46 A. M. At 
this point a brokea propeller..:-which w,as Immediaiely 
replaeect by an old olie that was ca:rtied on bo&rd�made 
it , neoossar,y to land. Advantiige was ta,ken of the 
landing tO reriew the water ballast. After a delay of 

'. 2¥,; hours, the airship started again at 2 : 10 ,P. K. 
for Nuremberg, which waS reached at 4 : 4 5 P. M. A ,landing was effeCted 8gatnst a strong wind. Befote 
1anding the , 'dlrtgible described several circles, in order 
to give tite 120 soldiers of the Fourteenth, infantry 
regim811t . time to make preparatlon8 for , anchOring it; 
When , the  'airship' 'alighted, ' the. crowd brok� bounds. 
a� It Wis  feared that they '  wOllld damage it. For­
tUnately, however, this fear was not realized. 

'The start fi-om NUremberg waS , made the following 
day 'at 1: 15 A. M. At 4 A. M.' it P3SSed above Bay­
reuth, where it was buffeted . by the wind for three 
hours. ' Engineer Durr dropped a card at 7 o'clock 
stati1ig �that 'all was well on 'board. ' At '8 O'Clock the 
.,1i'Sbip.; ;iItfu :battling against the wind, return.ed to 
Ba)'t"e1!.tIi. • It then resumed '  its journey, but was able 
to IQiLke- 'a nJe&n � of only '14 kilometers ( 8.7 
JIli1es) an hour. It passed Munchberg at 9 : 40, Hof 
at 10 o'cloclt, and pI8.ueb at 12 : 10 P. M. 1t ,was mak­
ing oniy 30 kilometers ( 18.64' miles) an hour. Werdau 
was ,paded at 1 : 45 P. M., and although the' wind had 
completely died out, the speed of the airship grew 
lellB and less. It was hQped that it would reach Leipzig 

by 10 P. M., when another accident occurred. One of 
the blades of the propellers broke, and it waS only 
with the greatest diftimilty that ,the airship was able 
to reB!lh . Bitterfeld. It arrived' at, this place at 6 : 46 
P. M., having been driven from Etlemburg by a single 
motor. A successful landing was effected. , 

Repairs were made during the ' night, and the next 
morning at 7 :  30 A. M. the airship left Bltterfeld in 
a heavy fog. The fog dissipated rapidly, however, and 
when the airship arrived above the Tempelhof parade 
ground at Berlin at 12 : 30, P. M., the weather was clear. 
The Emperor and the other members of the royal 
family ' were , on hand to ' receive' Count Zeppella, who 
had , goue aboal'd ius airship at Bitterfeld. Emperor 
Wl:tUiun int�duced him to '  Oi'vllle Wtight, and this 
meettllg of the two champion. of the hea.vler�than..atl­
and 'the ligbter-than-air type of lI.ylng machine ' was 
l1ecidedly ' novel. The landillg ' of the ', ainmlp, oCcurred 
above th(j parade ' ground at Tegel, 8.ftel' Jt Iuid ' first 
pertOOJled evolutions above the Tempelhof Parade 

' gl.oti�d ' an!! 8.tt,�rWard fiown , o�r ' the , city of Berlin. 
One ·ot.our phj,tographs shows the aliBhlp ' abOve the 
'city/;fud : the oth�r shows it JU8t ' before ' allghting. ' 

The 'retUrn 'voyage was started ' at , 11 : 30 ,P. M. the 
same ,d&1. The' 'airsllip followed the ' Wftten�.Ju:et­
et1Kig' railway liDe for a considerable distaDce; when 
lt agaln met with another accldent, llue to the � 
ing of a proPeller. The blade tore- throUgh the envelope 

of the airship,',and punctured one of the balloons. The 
accident happened n-ear BulZig, about GO, mlles :tr� 
Berlin, and �tth the aid of soine farin�rs, the ail"8hip 
was inlmediatelj' brougbt to land in a field near tbe 
raI1� traek. The speed up to tbe .tlme of the aOOt. 
dent 'was extremely slow;' and " ba,ret, reached " 20 ,ki�O:' 
meters ' ( 12:43 'mUes) an hour. Count , Zeppelln ;waS 
not . on ' bo.t� ad: the ' time of : this' aOOtd�t, he' Iiavin3 
returJi�d ' to ; 1l'rl84rlchshlifen by ·.-ail. The ' atrehiP was 
obliged to remain at Bulzig for nearly three days. It 
was not until 10 : 53, A. M. on the morning of Septem­
ber 5th tba.t another start was made. Ulm wl\ll passed 
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at 7 : 4S P. M., and 1S1beratiJi at & : 26 P. M. The airshlp 
ftilally arrived at Friedrichshafen at 9 : 30 the following 
mornhlg after a contlnuolllJ voyage of 22 hours and 
37, ml.utes. , The average sPeed maintained from Bul-
zig therefore was only 14.3 , miles per hour. 

' 

After the "Zeppelin III." had been repaired, an 
effort was made to sail It , to  Hergentheim, 120 miles 
from ' Friedrichshafen, to take part iJi the maneuvers ; 
but the repairs wer� not finished in time, and the , 
airship was unable -to ' reach its place until the maneu­
veri were over. ' considerable excellent work was done" 
h'owever, by tIle "Gross U." military dirigible at these 

' maneuvers. ' This ' dirigible was able to reconnoiter 
from a great height and ,to send messages to the rear. 
Emperor William was greatly pleased at the work done 
by ' this airship at the maneuvers. 

The "Zeppelin IlL" Is the largest and mOst powerful 
airship which Count ZeppeUn has yet built. It has 
two 150-horse-power motors, each of which drives, by 
means of belts, ,two two-bladed propellers. These are 
located one on each side , of the airship about a third 
of the way up from ·the bottom. They are , held upon 
brackets projecting out from the rigid frame. The 
driving of the prC?pellers by belts ' is a new arrange­
ment, as heretofore they have been driven by shafts 
and .bevel gears; The stabllidDg fins near the rear 
end are somewhat duferent , from before, there being 
two upon each side pI8.ced 'abOve the center horizontal 
line of the airship. The up and, down steering is 
accomplished bt quadruple horiZontal rudders on 'each 
side of the airship at the , front and at the rear� Be­
sides this, 'water ballast ''is carried in a long tailk" con-
necting the , two cars. , 

It is planned to use this airship for ciarrymg,  pas­
sengers In di1ferent ciUes in Germany In the near 
future. 

. . . , .  

The Current SUpplelDeat. , The opening article of, the current SUPPLElDIiNT, No. 
1761, discusses the '  San Salvatore mountain railway 
of Italy. Beautiful views of this picturesque road are 
pubUshed. The clasSification of chemical elements, in 
the light of Mendelejeff's great generalization, and in 
the light of the electronic ' theory, is considered by 
Prof. H. E; Armstrong in a thQughtful paper. A 
critical resume of Prof. Wood's ' experiments wlth 
rotating liquids used as mirrors is' presented. A per­

petual clock Is described by Charles E. Benham. , A 
new system for the electrical transmillBion of picturea 
is described by Dr. Robert Schoenhoefer. Prof. Albert , 
F. Gan" s paper OIi reCent electrical progress in the 
artiftcial lighting field is concluded. The great rise 
which is announced, .in the price of India ' rubber tires 
directs attention once more to ' the varioufs and con-' 
fiicting problems , presented by the wheels of motor 
cars. These are critically considered. Prof. William 
H. Pickering presents his view of the origin of meteor­
ites, and advances the theory that meteorites are of 
terrestrial origin. The disappearance of ,the Bosgoslav 
Islands is described. Sir Norman LockYer, the well­
ltnown English B!Jtronotner, has made a speclal , studY 
of the astronomical value of ancient temples. The 
reSult of ' 'his researches is presented ' in an article 
entitled "The , Uses and Dates of Ancient Temples." 

e . • . • 
The Death. ' oC Roben Hoe. 

Robert Roe, senior member of, the well-known firm 
of R. Hoe .t Co., printing-press manufacturers, of New 
Yo1'k city, died iil LOndon on September 22nd, at the 
age of seventy. Mr. Jioe was for years ,the head and 
front 'of the extensive business ' founded by Robert Hoe 
in 1803 . His devotioB to the enormous enterprise with 
which his nalDe was connected, was exhibited not only 
ta an ' administrative capacity, but also in the sug: 
gestion of ' lDany Improvements in printiag presses. 
HIS InventioD of the rotary Dtulti-colOr and half-tone 
web PrilsSes, noW 'found ' llt eVMr -neWsP8.Pel- :iuia job 
printing piant. ' iR 'PertulPs .,JiIS , lDOst �itnpOrtatit : con. 
trlbution to the priDtiD.g arl. lt:ir. HOe w� the' author 
of ' several , bookS. tti�'st ' of ' them 'dealing with 'prlntin&: 
Among the� ' is a ;  hiStOrY of t� ' de'VeiOpineUt :� ;tb� 
pr:inting ' press ' from the time 'of 'G\tteirw;g/d(j� to 
the present ' day. 

--�--�--.. �' .�I �.--�-------

. 1'JIe., railway from tbe Pineus ' to the Turltlsb. fr,on�ier 
(2ttt miles) ', may, be .  satd to be practically ' completed, 
the 8eCtion from. Bralo to Larissa . having ' been Ojiened 
to traffic since October last, �nd trains now ' tun in 
twelve ' h,ours from AtheD:!I , tO IArissa. The ' construc.­
tion Of the firuil section of 28< mUes to the frontier is 
in an advanced state.. There remains, ,then, ' in" order 
to release' Greece from the ,isolaiion ' 'Which she ' is the 
.. t of European Sia� to suffer, but 70 mn� lietween 
the troD.tier and 'the 'nea�t ' station ' on ,' the ottoman 
railway system; , �. ilp�rs no indlc�tion, bow­
ever; of any (11s�ltion on the Part of �e, Ot.toJllan 
govetnm�i 'to faC�te the� ConstI'1lCtiOn Ol ;�)UDc.­
tioo Une; and It will be regrettable If the - reformed 
government ot Turkey continues to oppose a project 
so ' evidently appertaiaing to , an era of Clvilization and 
})r!)gress. 
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0. 'WaterproofiDK CoDerete. 

On, account 'of the number of inquiries recei.ved from 
correspondents as to methods of waterproofing cement 
blocks or monolithic eoncrete, the SOIENTD1'IC AMEBICAN 

has been investigating what is being done hi the way 
of improvement of existing methods. 

. .  

The Concrete Association of America has conducted 
a valuable series of experiments and distributes its 
findings free of charge in a public·spirited manner, 
but the results obtained are largely negative. 

Some preparations are found to be e1fective under 
certain conditions, but none hitherto has been found 
to be equally reliable with all mixtures and under aU 
circumstances. 

The need and requirements of external paint fo! 
c('ncrete, if only to counteract the variable porosity 
which cannot be avoided unless the personal equation 
in concrete mixing is eliminated, is so well put in a 
paper read before the recent convention of the Ameri­
can Society for Testing Materials, by Mr. G. D. White, 
that we quote a part of it by permission. 

. 

"Unless extreme care is exercised in the preparation, 
mixing, and workmanship of concrete for solid or re­
inforced work, which is not always commercially possi­
ble, the resultant concrete is not impermeable, or at 
least not uniformly impermeable to water or moisture. 
Where perfect materials hav.e been used with perfect 
workmanship, we have another. diftlculty:, another 
problem to solve. Concrete is ,a non-condRct!lr of heat. 
It is, naturally, a cold-blooded animal. ·The difference 
in temperature between the concrete wall and the at­
mosphere ( the warmer the day the greater . the differ­
ence in temperature) causes . a  condensation of mois­
ture on the surface. This is annoy.ing, and a detri­
ment to health in living and o1Jj.ce rooms ; a loss of 
room or loss by damage in storerooms and ware­
houses ; an objection in any building, no matter what 
its nature or purpo!l8. . . - " , ' . ' . . . .  

"Hollow concrete :blocks, . tiles, �brick, .etc., have vari­

,ous defects. They ar� �ot o�ly porous but capillary 
positive, and thus abs9rb moisture fro� . 5 tp 40 per 
cent of their own we,gh!.- Due to rain and snow, walls 
built of these mat�ria;ls bec�e water-soaked, and re­
nlain soaked for ��i,n,g .lerigt)j.s' of iime. During .cer- · 
tain seasons of the �y�r, and e!3pecially in some se.c­
tions of our country, th�y reIJ)ain soaked ·for .months. 

"The fact that .dry walls are essential to health a.nd 
comfort is gener.�liY kitow.n·, .and · .. M .-weli ,appr�iat6fl 
that the question of dampness has been a restraining 
agent to a much larger and more extensive use of con­
crete by the building trades of this and other. coun­
t�ies. 

"The tendency to stain, the frequence of e:Illores­
cence, and difference in color due to difference in ma.­
terials and to intermissions in concrete, are defects uf 
a less serious nature. 

"A drawback that in�ludes concrete in all forms 
is the uninviting, unattractive color. Replace our 
buildings of marble, of terra cotta, of granite, of wood 
hnndsomely decorated, with buildings. of concrete, and 
nnte the contrast. The dirty gray:. of',ordhiary cement 

· or conCJ;ete ':beComes monotonous · t!) the . observer evep 
where :th,er.e ,is 1.but · a  sprinkling ,of . .(j9!icr,ete among 
buildings Qf ,IPore plealiiing constructi�n. ' 

- "If to : the �4"eI!gt:ll; .cheapI).ess, durability, and fire­
resisting !prop.erti�8 ."f concr.ete . can .be , added ' imper­
meability ,to -moisture and d�r:ati()n, we will have a 
building . material as nearly .perfect as .the worId 'has 

, ever seeI!-, and this ,within · the , means of . every . bullder. 
. "ln recognition , of th,is fact, various co,neerns - and 

indi.viduals have ·pla.ced on -the market, and recomlJ1end 
all � a  solution to : the problelp, various treatuH�nt.s .and 

. coatings. 
"For the sake of convenience, ,I , will divlde ,thes.e 

· into four classes. In InY investigation of the various 
treatments and materials included in ' these classes, I 
have . e�deavored to be unprejudiced, and to give to 

' each its true worth and full value. 
"I. WATEBPROOFING COMPOUNDS I:!f LIQmD OB POWDl1:� 

FOBM, MIXED WITH THE OONCRETE IN ITS PBEP ABA.TION. 
"This is a help in that it lessens and retards, ' in a 

measure, the moil!!ture-absorbing tendency of concrete. 
It faHs in the desired (attainment for the following 
rl1asons : .', ',,' 

"Improper distribution, whi�h is diftlcult of . regu-

lation. ' .  

"When properly ·diiltributed, it dQeB not render , co�-
crete entirely impervio11S to moisture. . . ." 

"It has a tende,ncy : t9 wea�n . the . tensile stre��;h 
of concrete. 

"It does not decorate. 
"The increase in .value · is .; not proportionate ·with 

t;ht' iIlQl"e(Ule in eost. . . ' ' . 
_ .. , 

" �It �et�r�tEls wit;h . age, �!lt � is, a 
• contaln;lng : t� '. w3terproo1l.1l� " c', Hl;l' pollln«l, 
' aI'plication . 9f .  water will vg·rvln ... 
: Utie" . . 'Qn subsequent 
, to <dry in eaeh, In�<:e,. 

"II. TBEATME� ¥JU�.A.lWr. 
Oll. t' AINTS. 

. . '  ' .. . ' . .  "Treatments in . v.arioos·_�s have been advanced 
and recommended by some of our leading master 

. Scientific American 
painters, and indorsed by most able research chemists_ 
F6T tb.e sake of brevity, 1 have included in my paver 
but three of these treatments :  

" (a) Hydrochloric or Imiriatic-acid wash. 
," (b) A wash consisting of a solution of zinc sul-

phate and water. . 
" (c) . A wash consisting of ammonium carbonate 

and water. 
"Fl"om a chemical standpoint, muriatic acid, no 

matter in what strength, nor what the character of 
the concrete, is .not only useless as a remedy; but 
detrimental in its action. Master painters who have 
endeavored to put it in practice have discovered tQ 
their sorrow a confirmation or a demonstration of "the 
chemical theory� 

"Theory favors and practical tests confirm as the 
best adapt¢ to the purpose, the former of the two lat­
ter .methods." 

The author proceeds to give the .chemical reaction'S 
of these various washes with the concrete ingredients, 
and shows ' in . a convincing manner the reasons why 
they fail in their desired object. He .adds : 

"The treatment with zinc sulphate or ammonium 
carbonate, even though successful, does not offer a 
solution to the problem, because a linseed-oil paint is 
un.suited for ' either .exterior .or interior painting of 
concrete, Tb� gioElI:! robs th.e surface of the appear­
ance of . .  stone .or IXlasonry. Linseed oil has water-ab­

sorbing and lackf? w!1ter-resisting properties. It can­
not be applied .oyer a damp or wet Burface, which 
means that following a rainstorm or rainy season, a 
painter must wait weeks and perhaps months before 

. h� can commence work on or complete a contract 
already begun. 

"III. c9J:.0,B.LEss LIQUID OOATINGS. 

"Certain, of ·.,thesEl. ma.y be .of some value or 'service 
in retai-di�g moisture ' absorptio�' and eftIorescence, 
but they are all alike found lacking in .the following 
r�spects : 

"They serve to emphaSize ' anY defects in, or differ· 
ence in coi()r of, concrete construction. 

"They 'impart to concrete a soggy, water-soaked ap­
pearance. ' 

"They do not render imper:o:neable tlJ moisture for 
any length of time. 

"They do not decorate." 
Under his fourth heading Mr. White summarizes 

·rlllints for concrete, .wIth the practical �onclusion that 
there are none' wh'ich fulfiil all the requirements of a 
Severe 11st which he gives. The principal of these are 
that it must be applicable to a w et surface and at 
the same time waterproof when set : it must be appli­
cable to the concrete without previous treatment of the 
latter, durable, economical, and pleasing to the eye, 

· must act as a ·bo�d between concrete and a plaster 
coat, and remain hard in the presence of water, in 
addition. i'o possessing all the quaIifications of ordi­
nary paint such as working well · under the brush, fill­
ing v.oids aLd leveling up irregularities of surface. 

Althou�h Mr. White - did' not say in his paper that 

he knew of any satisfactory paint, we have reason to 
believe that he has been instr,umental in the produc­
tion of one, or at least that it has been developed 
with a special view to fuJfilling the requirements out. 
Ilned in his paper . .  

We have ' recently seen tests, and the results of 
lcng-continu.ed tests, of a paint called Cementhide, 
which se�ms · to fulfill all the exacting condItions above 
referred to. 

At .a 'cement-block factor)' in Newar1t, N; J., a p8.rt 
, of the process consists . of the curing of the , newly­
made blocks by subjecting them to Bteam for thirty­
six hours, accelerating their setting and providing a 

. much more co-ns�t ' and  ,uniform supply of moisture 
to the c�ment than . can be obtained by spraying. 

For tllis purpose two curing rooms are used, each 
of which is opened to be emptied and refilled on alter­
nate days, the steam being turned off in the morning 
and on again at night. The steam is therefore con­
tinuously applied to the interior of the walls for 36 
b.ours out of every 48. The rooms themselves are 
built of ' concrete blocks, and were formerly constantly 

• SEl.turated with moisture. It was evIdent from the 
outside which room , was filled with steam from a thin 
film of moisture ttickling down the exterior of the 
",a.11s, which had to· be drained away. Six months ago 

'. thE; - interlor was ' painted . with . two . coats of Cement­
hide" and now there is no evidence of · moisture . on the 
outside . of . the walls; whlle the interior haS a smooth, 

· hard surface differing little from ' ·  that of well-finished 
, cement except in its · pleasant color. 

. · Blocks made as · · idimtically as possible from one 
batch of concrete have , been tested ' under varying con­
ditions, one plain and the other painted. The un­
painted block was found to vary in weight with the 
water, , absorbing it accordIng to the amount present 
in . the atmosphere , or , from the ground, while the 
weIght of �e painted block vatied not at all. Blocks 
painted · in · a  variety of pleasing colors have been left 
exposed to sun, rain, and wind for months without 
beIng appar�tly - affected. Concrete painted witli. this 
material takes , a plaster cOat better than natural con-
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crete, both concrete and plaster adhering to the paint 
more firmly than they do to each other. It has even ' 
been .shown that the rise of moisture by capillarity in 
monolithic concrete set In moist ground. is stopped by 
a coat of Cementhide between the top of the under· 
ground concrete and t� masonry or otlier concrete 
continuati()n upward of ' the wall. The paint has a 
dull fintsh not unlike the concrete itself, but smoother 
and of any color desired, and ap�rs to remain hard 
and to preserve the surface of the concrete indefl­
nitely. One cannot ilnagine a more severe test in any 
ordinary building than that imposed at the block fac­
tory above mentioned, and it would seem that this 
paint should have widespread pOssibilities when it is 
stCIiciently introduced on the market. 

• •  e ,  • 
THE KODERN ICARUS. 
BY JOHN 'ELl!'BETH WATKINS. 

Tradition asserts that the first to sacrifice himself 
to the problem of tiying was Wang Tu, a Chinese 
mandarin of about 2,000 years B. C. who, having had 
constructed a pair 9f large, parallel and horizontal 
kites, seated himself in a chair fixed' between them 
while forty-seven attendants each with a candle ig­
nited forty-seven rockets placed beneath the appar­
atus. But the rocket under the chair exploded, burnt 
the mandarin and so angered the Emperor that he 
ordered a severe paddIing for Wang. 

Then there is left in stone a partial account of ex­
periments by Man-U, an Assyrian priest who attempted 
to fly from the temple of Baal. The next victims of 
aviati-on whom we find are certain criminals whose 
arms and legs the ancient Leucadians annually ooed with wings of various design and who were . then 
hurled from the "Rock of Sappho's Leap," a boat await­
ing them in the sea below to give them liberty should 
they succeed in solving the problem. 

The first fatality of the kind in our era seems to 
. have been ' a Roman who during the reign of Nero at­

tempted to fiy high in the air over the Eternal City. 
During the Dark Age. one Dante while trying to fly 
with a pair of wings, at Perouse, fell lipon the top 
of St. Mary's Church a,nd broke his leg. The Prior of 
Tongland in 1510, before thEl' Court of Stirling donned 
feathered wings and, leaping from a tower of the 
castle, fell into the "mydding" (dunghill) .  Allard , a 
tight-rope performer, was crippied by a fall while try-

, lng to fiy before Louis the ' Grand, at Parm, about 1660. 
Thus far all such accidents were results of attempted 

avtation, .  for the balloon was not invented until 1783, 
"rhen this new vehicle of the air met with an accident 
in Philadelphia. during ' some experiments by Ritten­
house and Hopkins who, ' after sending up dogs and 
cats in a cage carried by a captive bunch of 47 hydro­
gen balloons, persuaded James Wilcox, a carpenter, to 
trust himself in the cage. After floating over the city 
he found himself drifting toward the Schuylkill River 

. and, becoming terrified lest he should descend into it, 
punctured some of the balloons. COIl!.ing to earth 
with a thump he broke his wrist. 

The . next victims, Pilatre de Rozier and M. Romain, 
set out from Boulogne in 1786 in a car supported by a 
fire balloon underneath a hyqrogen balloon with which 
compound arrangement they expected to cross the Eng , 
Ush Channel. In a quarter hour, when at a height of 
3,000 feet, the apparatus took fire and the scattered 
fragments were found upon the seashore along with 
the awfully mangled bodies of the aeronauts. Next 
Olivari, ascending from Orleans, hi N"vember, 1802, 
also met death by his balloon catching fire . 

Tn April, i808, M. M.osment ascended at Lisle wav­
ing a 1I.ag decorated w1th the imperial eagle of France 
and the assembled spectators shouted with delight. He 
dropped an animal attached to a parachute and it 
came safely to the ground. Later a murmur of horror 
rolled over the crowd which learned that in one of the 
ditches outsid� the citY M. Mosment had ' been found, 

' lifeless and coVered with blood. The · same day the 
balloon Came down seventy miles away. 

In July, four years later, the corpse of Bittorff, after 
his balloon had caught fire, was fonnd stiif and cold 
upon the roof of a house outside Mannheim. Shortly 
afterward Count Francois Zambeccari tried, like Roz­
ier and Romain, to combine' the· fire and ' gas balloon 
but after adding 1I.ame to powder he crashed down 
from the heavens, his body, charred and mutilated, 
being picked up near Boulogne. 

. Mime. Sophie Blanchard, widow of a French aeronaut, 
made an ascent July, 1819, in the presence of !I. vast 
crowd, from the Tivoli Garden, Paris, setting off fire­
works as she rose. Suddenly a great 1I.ash was seeri 
above her basket and the crowd, tliinking this to be 
a p,art of the display, shouted : "Bravo ! "  But the 
1I.ames were seen to spread and the balloon to come 
down. Her basket caught against the projection of a 
roof and spilled her o,ut upon the pavement, . where she 
was picked, up dead. . 

The first military martyr was Lieut. Harris, of the 
British navy, who, in May, 1824, while studying the 
strategic v�lue of batloons attached to warships, was 
dashed "to earth and' killed by the brealdng of a valve 
in . his balloon. And in September of �he same year, 



Windham Sadler, going up frem Blackburn, England, 
was dropped to his death near Bolton, his balloon hav­
ing collided with a chimney. 

When John Wise, greatest of all American balloon­
ists, abandoned his muslin balloon, in 1836, for the 
".Meteor," wrought of silk, he went up in it from Lan­
caster, Pa., on a showery day in May. He sailed to 
the southward and was soon lost in a big black cloud. 
That night he descended near Port Deposit, Md., and, 
mooring his balJccn near a farmhouse, aroused the 
family. It was drizzling and he was discharging the 
gas from the upper valve when someone brought a 
light, exploding the gas in the heavy atmosphere. 
Wise was thrown back ten feet, severely scorched, and 
some of those gathered round were badly burned. 
Wise was taken to Phila.delphia, where he recovered. 

In July, 1837, an immense, crowd gathered in Vaux­
hall Gardens, London, to see an aged savant, Robert 
Cocking, test his new parachute. It was of Irish 
linen, had a circumference of 10 7 feet and was fast­
ened below the basket of a balloon, wherein two aero­
nauts wer.e stationed. Mr. Cocking got into the smaller 
basket of the parachute and the big balloon, after tak­
ing him slowly up, drifted gracefully away_ But a 
rider following on horseback, arrived at a field near 
Lee, in Kent, jnst in time to find the dead body of 
Cocking; who had fallen through the atr a mile in the 
collapsed parachute. 

Another victim of the parachute was Leturr, Idlled 
in 1854 while attempting a descent, and soon afterward 
Arban, of France, while rising in a balloon from Barce­
lona was blown into the Mediterranean and lost. 
Then in 18 50 Gale made a fatal ftight, while in 1863 
Chambers was suffocated by balloon gas, in England. 

In 1873 at Ionia, Mich., the populace cheered as the 
brave aeronaut, Mountain, rose from their midst in 
his big balloon. Re floated gaily aloft at first but sud­
denly the fastenings of his basket gave , way and he 
feU from such a height that his body penetrated the 
earth for some distance. 

And next .came the first recorded fatality from 
winged flight since the Dark Ages. Vincent de Groof, 
renowned as the "flying man," while giving an exhibi­
tion at London, in July, 1874, feU suddenly to earth 
Where his corpse was picked up with the stilled wings 
attached. • 

In 1875 J. Croce-Spinelli and Spivel, two French 
savants, while attempting to break the record for aIth 
tude in their balloon "Zenith" rose so high abovt­
France that the Intense cold depriVed them of power , 
to descend. Wben the "Zenith" came down they were 
found frozen to death i:o. the haSket. ' During the 
siege of Paris two ball09ns with escaping passengers 
drifted off to sea never to be heard ot: and in 1888 the 
corpse of Simmons, who had ascended from. Olympia, 
came to earth near Malden. 

Hiram Maxim, a few years later, spent $10Q,OO() on 
two immense heavier-than-air flying machines, the last 
-which weighed 8,000 pounds-making a false start, 

in July, 1894, when the machine ran off the guard raiJ.s. 
Maxim gave up in disgust and turned to other problem,s. 
. Then, in 1896, Otto LiUenthaJ, of Berlin; after a quar· 

ter century of tedious experimenting, brought . forth a 
double-decked aeroplane in which he soared througl1' 
the air at rac�horse speed, sixty or seventy feet abOve' , 
ground. Prof. Robert W. Wood, of Johns Hopkins UJil, 
versity, went over to Berlin to test the apparatus �nd . 

made the snapshot used herewith. A few days after 
this picture was taken Lilienthal fell from the sam"; '  
apparatus, in the same spot, and was picked up dead. 
Shortly afterwar

.
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rimenter Pilcher. , who h. ad . . .. ,: 

been continuing Lilienthal's methods in Engla:od, tne 
death in much the same way. . 

The same year S; A. Andree of SWe9,en; accompanied 
by Nils Strlndberg and. Dr . .  Eckhoim, two other ad, 
venturous Swedes, stllrted in ' his balloon fron'l SpItz.' 
bergen in search of the ' North Pole; and no trace . of 

, them bas since been found. 
In 1896 the hope of science was renewed by LaJ).gleY; 

our grea� astronomer and physiCist, who after a decade 
of the most careful experimentation, flew a steam aero­
drome three quarters of a mile over the . Potom�. 
This not lK!lng large enough to carry its engIneer the 
army allowed. the inventor $50,000 with wblch to per· 
fect a man-carrying machine. T.he quarter-size n'lodel 
of the latter also steamed succeflsfully over the Potomac 
in tQ.e face of the wind ; . but when the full-size aero­
drome wa.s about to leave the launching track a de, 
fective part of the launching ' apparatus caught it and 
precipitated it-engineer and ' all-into the water. • AI· 
though . the big . aerodrome never had a chance to try 
its wings, the press ' so ridiculed the enterprise that 

, appropriation for repair was refused and Langley, de­
spite his other great contributions to science, died a 

, disappointed man . 
. Count . Zeppelin's new craft, 443 feet 10ng, Was mak. 

ing a ' long official test splendidly in August, 1908, when 
the balloon caught flre. 

And ftna.Ily comes Orvllle Wright, riding to victory 
in , his heavier-than.-air machiJ).e, which is scarcely in· 
side the goal when it dumps him out ,with a broken 
thigh and several fractured ribs : and with him spills 

False start ot Lang!py " aerodrome." 1908. Otto LilientW 

John Wise. ottCJ Luteutbal. 

Lieal Tboma8 B. lJt,Uridge. ToWinc . wreek ot .tatlgltr ".aeh)drotlle " back to houseboat, 1":: 

Lefeb�s · machl •. tt ,  after ,  tile aecIdeat. Letebvr., wbo wu ·lJIleC bt p� 
. .. , ,. . " THi" ,,_ 
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to earth young Lieut. Selfridge, whom soldiers solemn­
ly bear on a litter to the military hospital where oc­
curs, three hours later, one of the , more recent of the 
many 'fatalities of our chronicle of tragedy. 

The two fatal accidents which have occurred in 
France with . the motor-driven aeroplane within the 
last few weeks, ' have , further dampened the en­
thusiasm of many would-be aviators. The tirst of 
these, which happened on September 7th, resulted in 
the death almost instantly of Lefebvre, who was one 
of the newest and probably the most daring of all 
the French aviators. The second one, which occurred 
only last week ( September 22nd ) ,  snuffed out the life 
of Capt. Ferber, who was probably the best-known 
theorist and practician in the art of aviation in France. 
Both of these accidents occurred while · the men were 
trying out new machines. In the case of Lefebvre, he 
was making his tirst ftight with a new Wright biplane. , 
The machine rose in ' the air without difficulty, and 
fl ew ' for some distance in a straight line. Lefebvre 
made an· excellent turn, and was tiying back again in 
a straight line when suddenly the machine dived to 
the ground, striking its' head on with territic force. 
The m.otor fell upon the aviator, who was crushed and 
had his skull fractured. 

Capt. Ferber, on the other hand, was experimenting 
with a new Voisin aeroplane. He had flown half a 
mile at a height of about 25 feet and was making a 
turn when the machine tipped a great deal, and also 
dropped on the turn, so that the end of the lower 
plane struck the ground. The machine reared on its 
nose, and Ferber was thrown to the ground, the motor 
falling upon him. He managed to extricate himself, 
and was able to walk io the . grandstand with the aid 
of some spectators. He said that he had flown too low, 
'and that he had been bothered by the wind in making 
'the turn. He was not seriously injured to all appear­
,&.nces, but in a few minutes a hemorrhage set in, and 
,he died before a doctor arrived. The machine waf! 
badly damaged, and it was a wonder that the aviator 
was not instantly killed. Capt. Ferber probably did 
more than any other man to bring the art of aviation 
to its present advanced point. He was much of a 

tlieorlst, and : only lately he published an article in 
which he deplored the. weight of th,e present-dIlY ma­
chines. �d gave it as his opinion that no progress 
h� been made . . 1n perfecting these during the past 
'sl:1: months. The fatal accident, which occurred at 
Boulogne, was preceded by another bad smash less 
th&n . a ' week befdre. In this instance the machine 
broke a rudder and one of the planes. 

... � I -I • 
Ilate oC Bellum Produetlon. 

In . a recent issue of Nature Mr. R. J. Strutt con­
trlbutes 8 CQmmunlcation on "Rate of HeUum Produc­

Uoti' frotn the COmplete Series of Uranium Products." 
' A.  kno-wledge of this constant Is essential to the esU­

matlon of the ages of min eta Is from their helium con-, 
�nt. ' In a paper published ill Proc, Roy. Soc., July 
28th, 1905;- Mr. Strutt gives the ages of some minerals 
provlaionally

' 
on the assumption that the rate was 

:9.13 KlOoS cU1)ic centimeters per gram�e U.O. per an­
' nuin. This rate was calculated from Rutherford's in· 
direct data.

' It has rece1ved much support from Sir 
�J. ,Dewa,r's determination of the . rate of production by 
·tadium with its immediate products. Mr. Strutt Is ' :n:Jw 'in a position to confirm. it further by an e�peri. 
'ment on the rate �t growtl). of helium in a solution of 
pitchblende. He speaks of a solution, but It has been 
found Impracticable to take up all the constituents by 
one solvent. Two solutions were necessary. 

Th,e pitchblende solutions contained 115 gram.mes 
of U.O.; and yielded in sixty-one days a quantity ·of 

"lleliuIn. which was measured as ,  2 X 10-0 cubic centi· 
JIleters in the capUlary of a McLeod gage. This gives 
the rate as loA X to.!" cubic centimeters per gramme 
U.O. per annum. No stress can be laid on' the close 
agreement with .Rutherford's estim.ate in view of the 
very small gas volume measured. ' The experiment 
proves, however, that that estimate is or the right 
order of magnitude. Larger scale expeflments are hl 
progress, and dUlse, in conjunction with 'simUal' experl� 
ments on thorianlte, will, it ill ' hoped, enable data on 

the ' quantity of helium in minerals to be translated 
'-to , estimates of time with full conflderlce . 

. . � ,  .. 
Rallwa,. Tree Plantlnc. 

The Pennsylvania Railway is ' planning to set out 
wore than 1,000,000 trees. This wUl make a total of 

3,430,000 trees planted itl the last three years to pro­
vide for ·some of the company's future requirements 
in . timber and sleepers. This conslitutes the largest 
forestry plan yet undertaken by any private corpora­
tion. Heretofore the . compllny's forestry operations 
have been contlned to a limited area between ,Phila­
delphia and Altoona. This year, however, 65,000 tr�es 
are being set out on tracts of , land near Metuchen and 
New Brunswick" N. J. In addition there are to be 
planted within the next month 207,000 trses near �ne­
wago, Pa., 186,000 in the vicinity of Van Dyke, 334,GOO 
at :Lewistown JUJlction, 7,000 at Pomeroy, and 205,000 
at Denholm .. 
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HAT astronomical problem has 
been so much before the pub­
lic during the past mORth as 
this : How can a man .. deter­
mine ,when he is at the '  north 
pole ? 

As many incomplete or mis­
leading answers have come to 
the writer's notice, it may be 

appropriate to give a brief review of the matter 
lIere. 

An observer standing ai the earth's nortb pole ,would 
bave tbe celestial pole ( not the pole star, wldch is 
114 deg. distant) in his zenith. The stars, during the 
long night, would appear to circle round the sky 
from left to right always at the same altitude , above 
t.he horizon ; the sun to circle similarly, riSing IiIlowly 
from the horizon to its maximum altitude of 23lh deg. 
between March and June, and sinking again untU its 
d�sappearance in September. The cbange in the sun's 
altitude from day to day ( which equals that in · its 
declination ) is accurately known, and can be taken 
from a small and easily portable table. 

For an observer near but not at the pole" tbe celes­
tial pole would be dis-
placed from his zenith­
toward tbat point of the 
horizon where the earth's 
pole lay-by one degree 
for every 60 nautical miles 
of distance. The stars­
or the sun after allowance 
is made for its change of 
declination-w 0 ul d still 
appear to ciTcle round the 
heavens, but would be 
lowest when due nortb­
i. e. , toward the pol�and 
highest when due soutb. 
The whole change in their 

, altitude would equal twice 
the observer's distance 
from the pole. For lati­
tudes up to 80 deg. or 
more ( that is, more than 
five or six hundred miles 
from the pole ) this change 
in altitude is very con­
spicuous, and observations 
can easily be made when 
the sun is highest (at 
local noon ) in tbe manner 
familiar to mariners. But 
for an observer within a 
few miles of the pole, 
these changes in altitude 
would no longer be per­
ceptible to the eye, and it 
would not be obvious in 
which direction the pole 
really was. T 0 In a k e 
quite sure, it would be 
necessary to observe the 
sun's altitude at intervals 
duriIlg the day, and also 
its compass bearing. ( The 
compass, of course, which 
points toward the earth's 
magnetic pole, 2,000 miles 
away, would be as good a 
guide there as here, but 
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pracwcally independent of the refraction corrections, 
and idso of any "constaat errors" of the Instrument. 

If the conditions of obeervattoa were as good 'J.I,lI. l.'e· 
gards teiDperature and comfort as lower latitudes, 1lI). 
observer of moderate capacity, with portable lI).stru� 
menfs ( sextant, artificial horizon, .and chronometer) 
should ' be able from two days' observations. to find 
beth" his position and rate of drift .'with an uncer­
tainty of only a few hundred feet. Under ·the actuJU 
cond'itions at the north pole, everything W()llld depend 
on the experience and skill of the observer ; but in 
any 'case, he could fix his position with an error which 
wouid he quite imperceptible on even the largest-scale 
maps of the polar regtons. 

THE HEAVENS. 
Our map shows the aspect of the evening skies ; and 

t:.hows, too, at a glance how dull , the southern and 
eastern skies would be, were not Mars and Saturn 
there to brighten them. 

The most prominent constellation there is Pegasus, 
w hich 'lies high up, south and east of the zenith, It 
may be instantly ' recognized by the Great Squar� 
about 15 deg, on a Side, composed of second-magni­
tude stars, and standing decidedly alon�which is one 
of tlie prinCipal landmarks of the sky for the begtnner, 
as it !Jail no counterpart in . the heaveas. One of its 

.At 9Y;1 .o'clock : Septembe, �9. 
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the map. The whole constellation extends over more 
than ' 40 .deg. and is one

'
pf the largest, though not 

the most conspicuous, in the sky. Above these con­
stellations are the · dullest of the zodiacal ones-Capri­
cornus, AquariuII, and P1aces. The second of these, 
:however, now contains . the splendid Mars, and the 
last the le88 brilliant but still conspicuolls Saturn, 
which both far outshia.e any stars within a long dis-
tance. . 

Tbe ll'e:e .of .$rs running to the left from Pegasus, 
begtnnlng a.t the northeast corner ()f the �eat square, 
contaiIjs the principal sta�s of Andromeda. Above the 
midcUe one ,of the ' three. near the second of two · small 
stars, is th� Great Nebula, the brightest in the . heav­
('ns, concerning whose constellation, and the problems 
which it still preseni:$, we spoke a few months agQ. 

Below this is ' the , 1ncoIlspicuous but ancient group 
of Triangulum, �nd . the smaller .and brighter one ol 
Aries. The Pleiades ' are visibie · north - of east, and 
Aldebaran is just rising. 

, . 

Auriga in the northeast is a little higher up. Above 
it, in the ' Milky Way, we come in succession to Per­
seus, Cassiopeia, and Cepheus; then passing the zen· 
ith, to Cygnus, Aquila, and SagittariUS (just setting) . 
Ophiuchus a.ad Serpens are also disappearing, due 
west. A little to the right is the Northern Crown, 

At 9 o 'clock: Oct, 7. 
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' with the "keystone�' of 
Hercules above it, and the 
steel-blue Vega still high­
er. . The Great Bear swings 
low on the northern hori­
zon, and the Little Bear, 

, enfolded by the Dragon, 
. is higher up. 

THE PLANETS. 
Mercury is evening star 

until the 12th, when he 
'paases on this side of the 
sun, and becomes a morn­
tng star. He reaches his 
greatest ' elongation west 
9f the sun on the 27th, 
about which date he rises 
lI. little before 5 A. M., and 
ls easily visible before day­.�r�k; being Situated iu 
YitlJo, a few degrees above 
the bright star Spica, 
which however is not ' as  
bright a s  h e  is. 

. Venus is eVen ing star, 
and is very bright, but 
not very conspicuous, be­
cause. she is so far south, 
DuriIlg the month . she 
passes from Libra through 
Scorpio into Sagittarius. 
and at ' its end she . is 26 
deg. south of the celestial 
equator. In one latitude 
she sets a little after 7 
P. M. ; but for observers in 
the . · aouthern . hemisphere 
she �ains in sight thr� 
hours longer, and .is reo 
marll;ably prominent. 

of no service at all · in 
finding. the geograpbical ' .NICHT 8KY : SEPTEMBER .ND OOTOBa:R 

MarEJ is on the bo.rderEJ 
of 

. 
Aqulldus . and .. . . · Pl�S, 

rishlg before suDJJet, . - and  
:Visible almOl!lt , the. Wl!.ole 
ntiht. ,H� moves · , west­
ward among the starEJi ever 
slower and slower, ' untO 
the : 26t1!.� when he begtns 
the eastward . march. 

pole. ) It would then be 
necessary to march toward that compass bearing in 
which the sun had the lowest altitude � corrected of 
course for changes in declination ) .  The distance to 
the pole 'in sea miles . would be half the ' difference of 
the greatest and least altitude in minutes of arc ; ,  so 
that lt would' tl1en be easy to advance to the right 
spot '� 'ili 'theory at · least! 

This cilscussion tacitly assumes that the obseJ;Ver 
ia on firm land. On the drifting polar Ice, the chaRge 
in his position during · the daY . would complicate mat­
ters. But by making observations for a secoIld day, 
the amount and direction of the drift co.uld i be deter­
mined ; for the sun's altitude (still . corrected for 
(hanges of declination ) would be greater in the direc­
tion of the drift, and less in the opposite 'direction, 
than on the previous day, by the amount of the drift. 
The explorer would then have all the ia,ormaUon 
neCe88ary ' for his purpose. 

One other pOint may be mentioned. Th.e sUil's alti· 
tude must of COUrEJe always be corrected for ' refraction 
in tbe usual way. But since the sun's altitude is 
practically the same all day long, the refraction will 
be constant (except changes due . to weather condi­
tions, which would probably be very, small) : Tbe ob­
server's position and drift, which are determined from 
differences ()f tbe observed altitudes, will therefore b� 

four corners now belongliJ to Andromeda ; but it was 
Conce grouped with the other three, and evidence of this 
suh remains, for the letter Delta, . whl� it bore as 
a.' niember · of the constellation, is now lacking from 
tli� li�t of the stars of Pegasus. The rest of the con­
stellati()Il, · extending westward from the Great Square, 
CUI).j:aifui some remarkable double stars ' ( observable 
oIlH with great telescopes ) , but nothing to detain us. 
Our initial letter shows how tliis constellation, large 
as' it !s. Is supposed to represent but . a part of the 
'winged . s�eed . of classic mythology. . Any ' .  actual resem- " 
bla.nce would indeed be difficult to trace. , , 

The western edge of the square, continued far soutb.� 
ward, po lIlts out the isola.ted bright star Fomalhaut. : 
The remaining stars of the , Southern Flllh" though ' too 
faint to be shown on the map, a,..e easUy ' viSlble on a 
clear night, forming a horIzontal line . just ,below ,the ' 
l:�ight one. . . 

' 

The 'equally lonely star some distance :ea.st oLFo IIUU­
haut is l3eta • CeU. The rest 'of . the constel]ation fol­
lows this to, . the eastward. First comes 'a ' :quadl'ilat­
era( of which the southemmost star _ r .is , one af ' our 
nearest neighbOrs, " Then comes · the >notable ' v�rlable 
Mlra---,:iilso not far from us in space, and now brIght. 
ening up, and viSible to the naked eye ; and lastly a 
group, only the briKhtest two of which appear OIL 

which will take him over 
more than a whole round of tbe zodiac befqre another 
opposition. . .  . 

Jupiter is morning star,Jn VlJ.'go, ri!\ing abput 5 : 15 
A. M. on the 1st, and 3 : 40 on the 31st; that Is" aoout 
an . hour earlier thaB Mercury at the time the latter is 
best seen. . . '. 

saturn is . in Opposition OIl the 13th, and is .well ()� 
, llervable all through the ,month. His wings are by- this 

. time pretty wid�lY' opened out, and . he , is , a Very beau-
tiful telescopic object. . . ' . ' 

Uranus is ' in ' quadratur�i :east of· tile , sun, on . the 
:lOth, and south at .6 P. ,�: , NePtune, il1 ; ahIl�t the 

' opposite quarter · of the " "ky, Js , in . quadrature, . west . ()f 
the sun, on the 13th, 'and . .  crosses the ' meridian �at 

6 A. M. 
. . THPJ �()()'lr. . '  

The moon is nearest, l1$ on t;),I.e ' 2'ltl)., atld, farthest .. oj! 
on the 13th. She ' ls in, oohjuJUitlo� with : 1'Jeptune , on 
the 6th, Jupiter em the ' 12th, Merbury on the - 13tl1; 
Venul! on th� 17th, Uraaus Qn the 21st, M'arEJ OIJ. ;�e 

. 26th . ( early . in ttlie \mQI'Blng) , and ' SatUTu , on th.e :,,2.'1tlL 
, On  the even$giof_the 20th , she occUlts�:t�;brff;�t�� 

Sigma �agittarii (in the Mtlk DipperH 'As' seen>ftom 
WaSli.hlgtl)n, the star diaappears . behind · the moon's 
dark 11mb at 7:01 P. 'M. and reappears on ,the bright 
side euctly at 8 o'clock. 
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SELF-CLEANING ASHPANS FOR LOCO.OTIVES. 
A patent has been recently granted on an ashpan 

for locomotives, which is provided with novel means 
for cleanillg out the ashes. Our illustration shows a 

SELF-CLEAND'G ASHPAB'S FOR LOCOJ(OTIVES. 

locomotive ash pan fitted with the improved apparatus, 
and partly broken away to show the details. There 
are, in reality, two ashpans, one placed before the 
other, and each provided with hoes attached' to a pis- ' 
ton, which may be operated to . hoe the ashes out of 
the pans. The for�ard pan. is provided with two hoes, 
A and B, while the rear pan hali but one, o. Between 
the two ashpans is a cylinder, D, which is . fed with 
steam through two pipes E, that enter at opposite ends 
of the cylinder. The piston in the cyHnder : is pro­
vided with a rod F at each 'end, to which the hoes are 
attached. The 'cylinder . D is Bupported between the 
pans. by means of a pair or brackets G. The forward . 
end of each pan ' is provided with an outlet, normally

' 

closed by a damper. The rear of each pan is . also pro­
vided with an opening, through wblch the ashes may 

. be discharged, and the rear ends of the hoes B and O' 
are of such form as to enter and close these openings, 
when' they are forced back to. the. position shown in the 
illustration. When the hoes are moved forward, the 
dampers above referred to are opened by 'means .  of for­
wardly-projecting blades on the hoes A and O. -The . 
bottom plate Of . the forward asbpan is alllG . provided 
with a discharge openfng, which is intermitt�tlY ' 
opened and closed as the hoe A Pll$es over it . . The' . ' 
steam pipe E leads up to a thr�way ' valv.e, :' IO�iM' . 
at the boiler bead in a convenient position for opera- , '  
tion by either the engineer or the fireman, who may ' 
by this means reciprocate the hoes in the ash pan, and 
thus cause the discharge of the ashes. TbIj' 1nventor 
of this improved locomotive ashpan is Mr.

' 
James S. 

Downing of 185 Cooper Street, Atlanta, Ga. , 
.. . . . .. 

SANITARY REFUSE . RECEPTACLE . .  
The ordinary refuse receptacle� used in public places 

are · merely open cans in which garbage, ashes, or 
other waste material is placed. The fact that. these 
cans are open is a ' serious objection, because Lt permits 
the . breeding 'of germs which may be infectious . . Fur­
thermore, it is a temptation- to throw lighted matches 
or cigar or . cigarette stumps into .the can, and set fire 
to the contents. To obviate these dimculi:i.es, a new 
type of refuse receptacle has recently b�n devised, 
which is illustrated in the accompanying" engraviIlg. 
It is so arranged that the opening through' which the 
refuse is introduced a�tomatically closes ; �nd in addi� 
tion to this, the can is provided with a receiver fOr 
disinfecting material, which will keep the hQntents, in 
as nearly a sanitary condition as possible. Fig. 1 

SAlllTARY REFUSE RECEPtACLE. 

Scientific American 
shows the receptacle closed. The top or lid of the 
receptacle may _ be swung open, as indicated in Fig. 2, 
to' permit of dumping the contents of the can. The 
cup of disinfecting material will be 'observed at the 
center . of this lid. Fig. 3 shows the receptacle, with 
the inlet door open to permit of introducing refuse. 
A spring is attached to the door at the inside, and 
serves to draw the door shut as soon as it is re­
leased . . Wben the top of the can is open, as in Fig. 2, 
the lld ·. 1s fastened Ito a catch at the froBt of the re­
ceptacle, and this prevents the inlet door from being 
swung open while the receptacle is being inverted to 

remove the contents. The inventor of this 
. refuse receptacle is Mr. Vblcent Azzara, 24 

Washington Street, Morristown, N. J . 
. ..  � . 

CONVENIENT BOOK BOLDER. 
Pictured in the accompanying engraving is 

a holder for magazines and other books, de­
signed to hold the book open at any desired 
point and support the book at each side. The 
cover supports of the holder are adjustable to 
support the . book either fully open or closed, 
or to support the separated portions 'of the 
book in an intermediate position. The con­
struction of the device is shown in the frag­
mentary detail view. It consIsts of a spring 
clip or gripping device A, in the form of a 
relatively long trough-like member of sheet 
metal, which grips the bound edge of the maga­
zine or book. Within the- clip is a tlibe B, 

which extends beyond the ends of the cUp .A: At 
. the upper end of the tube B a plug is fitted to 

snugly: ell gage a rod O. This rod is provided with 
a head at the lower end, as shown in the . detail 
view, which is adapted to contact with the inner 
end of the plug, and prevent the rod from being 
withdrawn entirely from the tube B. The rod 0 is 

. bent upon .itself into a U form, whUe the outer extrem­
ity · is turned up to prevent it from digging into the 
book. The cover . supports D consist Qf wire wings 

CONVllNIENT BOOK KOLDE:B. 

. hinged to the �xtremities of the tube B. A wire 'Clip 
is bent over the hinged ends of the · wings, 'and acis' as 
a .  stop to prevent them ' from being opened too' far . . In 
application the. clip A is 'pallsed endwise over the �und 
. edge of the book, and ' the wings are slightly separated , 
t(l admii the b90l\ between them. ' The bOok is oPened 
to ,the de.!!ired� vohit, : moving the wings outwardly on 
their hinges, and tb-im the rod 0 is withdrawn from its 
tube, to the p6sition shown by dotted Unes

' 
sUpped 

over the .open book, and pressed back to its norn}al 
pOSition, !l.S indicated by full Uaea. In this position the 
two portions of the book are pressed against the wings, 
and the book may 'be conveniently held with one hand, 
by grasping the clip A, which serves as a handle. The 
hinges of the wings are sumciently sti1f to hold them 
in any position in which they are set. Mr. Albert F. 

Stone, Jr., of Callahan, . Cal. , is the 
inyentor of this improved . bQ.ok 
holder, 

'III . . .... , 
IJ(PROVED CUTTER DAD. 

The cutter head whic� is illus­
trated in the accompanying engrav­
ing . is so designed that the cutting 
toois maY be readily attached or 
detached at will, ' and may be ad­
justed as desired, without removing 
them from tbe cutter head. The 
body of the device, which is indi­
cated at A, consists of a cyUndrical 
barrel

' 
having substantially the 

fOi"Dl of a cup, with a fiange formed. 
thereoIL The driving spindle is 
adapted ' to enter the barrel, and 
the cutter head . is adjusted thereon 
by turning tbe end screw. . A  Set 
scre", O '  serves to hold the cutter 
head to the shaft; · A  series of coni-

247 
cal apertures . D are formed in · the flange. They ara 
adapt�.d to receive the split BUts E, through which 
the screws F are threaded. The screws F are pre­
vented . from turning . by means of set screws G, which 
enter ll(eyways therein ; but by means of nuts on the 
end . of the screws, the conical Duts E may be snugly 
seated in the openings D. The upper end of each 

IJ(PROVED CUTTER BEAD. 

screw · F is provided with a tool holder ' H, adapted to 
receive a tool or bit I, which is held iB place by' means 
' of a se� screw J. Each conical nut is formed with teeth 
at its ' outer end adapted to engage a pi,nion ,K OB the 
end of ' the key L. By inserting this key through the 
apertures ftom the rear of the cutter, the bits may 
be adjusted at will, without removing the cutter head, 
and t.hen the ' SCrews F are made fast by tightening 
up the nuts at the rear. The bits may be cut from 
air-hardening steel of any shape. The inventor of this 
cutter head is Mr. John F. Stedman of Newberg, Ore. 

BAlL l' ASTElfElI.. 
.The usual method of fastening a rail to the ties, 

has this disadvantage, that the base flange ' of the rail 
acts like the claws ' of a hammer under ' a nail head, to 
pry the spike out of the wood. A better construction ,  
would seem to . .  be one in which the axis of the spike 
lay. at right angles to the pull of the rail base. With 
a .view to I1l'OVlding such a construction, a new type 
of rai� fastener -has just been invented, which is shown 
in the accompanying engraving. The fasteners may be 
applied or removed without the use of a hammer, and 
are adjustable to. compensate for shrinkage in the ties. 
Fig. 1 shows a Cr08S section of a rail fastened to a tie 
by -means of two of the improved. rail fasteners A. The 
raU fasteners, as indIcated in Fig. 2, are formed with 
hook$ , 'at . the lower end, adapted to engage a pipe B, 
preferably' of · cast metal, which is fitted into a hole in 
the, tie. The upper end of each fastener is provided 
with a threaded aperture, in which a bolt 0 is tl.tted . 
'I'he hoIt Is adapted to be screwed down 011. the base 
flange of the rail. Fig. 3 shows a ' slightly modified 
form of the .fastener. For street railways a different 
constructio.n is required, as indicated in Fig. 4. Here 
the . fastenets E ire formed with threaded sleeves ' F. 
Screw plugs G '  are adapted to be screwed into the 
sleeves F, so as to bring their' lower points into eontact . 
with 

-
the base fiange of the rail. The rail and fasteners 

are imbedded in concrete, or the street paving material, 
with only the upper ends of the sleeves exposed: It 
is merely necessary to tighten Ule screw plugs a once 
in .a �hile by inserting a key wrench in the sockets H. 
The inventor of this rail fastener 'is Mr. George Dor1fel, 
Fruitvale, ' Cal. 
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BBCDTLY PATDTBD IBnNTIONa. Macblne. and Mechanlcal Device.. I Armatures of dynamo e1ectrlc machines, Coop or crate, folding. Z. P. Carneflx . . . . . .. 934,282 wtudlng tor, B. G. Lamme . • . . . . . . • . . .  933.765 Copper reflntug apparatus, F. 1.. Antl8e� 
Of" General In&ere.&. 

PULP-REFINING E N G  I N E . - F. W. Attaching dence, D. Hoyt . . . . . . . . . . . . . . . . 933.757 reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 13,o:ao 
QUANTZ, V:incennes, Ind. The main object of I AA
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'ObPDBlles
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'oth
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e'r ' Em·ac
W
htu· e.

e!.;,·, · tr"a' n· sm· "I·8-· 
934,029. Corn thinner .and weeder. hund, G. M. 

SWIVEL AND EXTENSION CONNECTION in t i t id h U fiUin hich - J  Hanger . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . .  933.753 the ven or s ,  0 prov e a s e . g. w ,  
I slon gear tor, L. T. Rhoades . •  ; . . . . . • •  934,016 Corset. G. H. Cooley . . • • . . . . . . . • . . . . . • . . .  934.044 FOR , SUCTION-PIPES OR " HYDRAULIC has the corrulPlted surface necessary '  for the Automobiles. su.pen.lon sprtug . system for, Corsets. hlp reducing attachment tor. J. . . DREDGES.-'-J. W. SACKETT, Jacksonville, reduction of the pulp, but which obviates ' a I Axle

C' co%e!tl:.':. 'io"r" T�hi�I;'B: ' ·irm.t:· 'A: ' i: 933
.
997 eoon¥,ir �::e!aebfu;': ' ii.: 'catii; : :  :. : : : : : :  :::m Fla. This . connection is to take the place former objection, in that aU of the pulp is Go,-ette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 934,067 Coupltug, Sarr .... In . . & Perreault . . . . . . . . . . . . .  933.924 of the ordinary suction hose and the ball and forced into repeated and intimate contact �: ��f�;o/�������� �!�st!ctt!!�t;�f. 934,033 Coupltug, J. 1.. Walker . . . . . . . . . . . . . . .  ; . . . .  934,Q2S 

socket joint now used. and arranged to per- with the ·revolving plug, thereby rendering the Wilcoxen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933,806 g�:�:, H�
a

ID�
r

GtkO:· . . ����: : : : : : : : : : : : : : :  �:�l mit the drag to readily accommodate Itself product of uniform texture. . Bait, arll1lclal tlsh. N. W. Moran . . . . . . . . . .  934.087 Crate, J. E. Mahoney •.. , . . . . . . . . . . . . . . . . . . .  933.911 
to irregularities in the bottom of the water- Bait holder, J. F. Beatty . . . . . . . . . . . . .. . .  933,818 Crate, C. B. Burw(!ll . . . . . . . . . . . . . . . . . . . . . 934,280 

A T  T A C H M E N  T FOR LINOTYPE-MA- Barrel, J. W. Denmead . . . . . . . . . . . . . . . . . . . 934,,051 Crate, foldtug. R. H. Goddard . . . . . . . . . . . .  934. 100 way to be dredged, and to change Its relative CHINESI.-A F WELLING New York N Y Bastus, etc. , stopper for wash, C. Meldau • • 934.330 Crate, shlpptug, J. E. Neeb 
. . . . . . . . . . . • . . . .  934,337 

posltion � with respect to the dredge as the 
More particu"lar,·jy the inve'ntlon relat� to

' 
de: �:!��g

g' �:t 8g�n
balJrllr.: ��,

ke ri�';is" ' & 933,974 Cream ripener, T, 1.., Valerius .. . . . . . . . . . . . 933,934 
demands of the practical work require. and 934 29 Drosa head, A. Dubuque . . . . . . . . . . . . . . . . . .  934,141 

vices for determining the number of quads I Bozard . . . . . . . . . . . . . . . . . . . . .. . . , . . . . . . .  • 1 Cutr holder, W. J. Neefs . . . . . . . . . . . . . . . .  934,091 without causing any undue stresses on the b ' 11 d f 
. 

th th t Beartug, roller. 1.. J. Aldridge . . . . . . . . . . . .  933,'735 Cultivator; N. Tripp . . . . . . . . . . . . . . . . . . . . . .. 934.238 
suction pipe or the hull of the dredge. to .e a owe or a cut, so at e opera or Bed, J. W. Fuller . . . . . . . . . . . . . . . . . .  : . . . . .  933.971 Cultivator, cotton, J. J. Green . . . . . . . . . . . .  933.977 wlil be enabled to assemble the proper num- ! Bed rail notching machtue. A. McLean . . . .  · 934.090 Cultivator, gravity hand, J. E. Hosmer . . . . 933.986 

HEAD-REST.-E. C. LEAHY, Sydney, :r-<ova ber of matrices having intelligible characters ��:te�st!rtal'!;kU!� . ·cOOii.ii:· · appj,:ri,tiIj,: 9
33.81

0 Current transformer regulator. alternating, 
Scotia, Canada. When used in connection to fill the space at one side of the irregular W. Wenzel . . . . . . . . . . . . . . . . . . . . . . . . . . 934.877 curr!nt.f·m��:;ry·" s;.t�iY· d""..1��"t��· "Poi;': 933.

7
67 with 'reclining chairs the Invention consists of outline of a picture or design and then insert Bell, signal, H. W. Eden .
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.. 
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. . . . 
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. . . . . . . . • 93493A,829096 phase. J. M. S. Fontecha . . . . . . . . . . . . . 934,063 h d bl k t d I I '  int . . 

. Belt attachment, Dalmar an er. . . . . .  . �. Curtatu trame, W. Sleekmann • • . . • • . . . . . •  934.364 a ea .- oc suppor e on a un versa JO the proper number of quads or blanks to fill Belt fa.tene .... J. W. KidwelL . . . . . . . . . . . . . 934,321 Cut otr, automatic, C. M. Brown . . . . . . . . . .  933.(!80 an
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��t�;': · Jr: : : : :  ��:� Cycles . and Ilkil. vehicles. toe clip tor the 

oc g e o n
. 

suppo s a us a e 
NUR"''''RY-CHAIR.-P. S. C H A N  D L E R ,  . Bilge water discharger, C. A. Curry . . . . . . 933.891 . pedals of, H. Frankenburg . . . . . . . . . . . .  934,064 

itl d 111 th I ""'" Bilil d I G 934 162 Cyltuder head, F. 1.. Seas!0IlII. • • • • • • • • • • • •  933.789 pos ons ; an as a p ow, e same genera M t i t T Wh th h i ls ar ene, . A. ormon . . .  . . . . • . . . . . . .  • Cylinder nurling apparatus, Nahm .& O·Brien. 934.335 construdion Is employed and Is supported on oun p easan , enn. en e c a r 
I Billiard .cue tiP. I. A. Gormon . . . . . . . . . . . .  934.163 DecoY. Oliver & .Westcott . . . . . . . . . . . . . . . . . 934,342 , set up and the frame is placed in position Block tormlng machtue. C. R. Walter . • . . . .  934. 11 2 Delivery apparatus • . H. B. Murray. Jr . . • . . . .  934.202 t�e top of a casing vertically adjustable rela- I enCircling the chair the 'rear ends of the ' Block machine. W. L. Keller . . . . . . . . . . . .  934.320 Deposit and collec.tlon receptacle, C. F. tIvely to the casing body. It is for use by d d 

'
. th h 

. . � Boat, F. M. Thompson . . . . . . . . . . . . . . . . . . . .  �.313 Bryant . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 933,883 
barberB parlor cars, 'dentists etc and as a ' arms are epresse so at t e plUS engage Boat and vell8el. P. Igatz . . . i ' " 

ii · ·f..; · ·  
'A' .905 Die stock, R. H. Burke . . . . . . . . . . . . . • . • • .  933,884' . , - , � . , ' the enlarged portions of the slots, thus pre- I Boller cleaner and teed wa er ea r. . Dipping tank, Ylktor & J'ohn . . . • . . • . . . • • • . •  933,935 pillow for campers, patients, etc. . N. Jones . . . • . . . . . . . . . .. . . . . . . . . . .  " . . .  ' 934,314 Ish shtu htu A' L P M A  346 . venting disengagement of the tray from the , Boller furnace, locomotive. F. F. Gaines . . . . 934,157 D .' wa g mac e, • . earce . . . • • • . •  """ . HOLDER FOR AB SO�BENT COTTON.-W. undercut notches until the rear ends of the Boller hanger. C. E. Lingenfelter . . . . . . . . . .  933.909 Dispensing receptacle. K. C. J'opllng . . . . . . . .  934,182 

, . . Boilers. system of washing and filling loco- DIsplay case and nlise, combined, C. BIll-J. DURANT, Spencer, Iowa. The invention re­
lates to a holder adapted to receive a roll 
of cotton, and which is adapted to enable the. 
cotton to be withdrawn as desired, whlle 
at the same time It is fully protected from 
dust and dirt. It is especially useful in the 
offices of surgeons and pharmacists, and in dis­
pensaries and hospitals. 

NON-REFILLABLE BOTTLE.-J. BURN­
'STEIN, St. John's, Newfoundland. The object 
here Is to provide a bottle arranged to ef­
fectively close the bottle when not In: use, 
to aUow convenient pouring of the contents of 
the bottle into a glass or other receptacle, 
and to prevent unauthorized persons from re­
filling the bottle with spurious goods. 

PAVING-BLOCK.-D. ATHERTON, Philips­
burg, Pli. The aim in this case is to provide 
a block. of which a series can be conveniently 
assembled to interlock with each other and 
to form transverse' Interlocking courses or 
rows, with a view to prevent transverse shift­
ing of the blocks in the roadway even if the 
roadway is without curbs. 

COLORATION PROCESSI.-B. D. AVIS, JR., 
Wallace, W. Va. In .the present patent the In­
ventlon ' has reference to coloration process, 
the inventor's more particular purpose being 
the provision of a simple and inexperisive 
metllod of producing iridescent tints and .col­
orations upon glass or upon opaque surfaces 
requiring comparatively little prepal'ation. 

Hardware. 
ICE-SHAVER.-A. M. . PRESTON, Broxton" 

Ga. The lriventlon consists Or a body formed 
to receive the shaved Ice, and carrying a shav­
Ing biade aDd a movable member constituting 
a lid for the body and operable to force the 
shaved' Ice from the body, the latter having 
preferably a plurallty of compartments which 
are �Imultaneously filled wIth the ice. 

SHOE-POLISHER.-F. VAUGHN, Sali Fran­
cl.(:o, Cal. The invention relates particularly 
to tliat type of polishers adapted to . hold and 
inclose the polishing fabric. An object Is to 
provide a device which will hold the fabric 
tightly, and. the stronger the pull on the fab­
ric the tIghter will the device grip it. 

GAS-IGNITING DEVICE.-W. GRIX, ScM­
jll'berg, nellir Berlin, Germany. The device con­
sists of ' an  ' Igniter proper, such as a platinum 
pilule, an electric spark former or an incan­
descent wire, which Is -carried directly or 
tlfrough . the agency of suitable parts by a I 
compensation rod, so that, after the gas is 
Ignited, the said rod Is bent by the heat and 
moves the igniter out of the zone of hot 
gases. 

HOUllebold UUIlUes. 
REFRIGERATOR.-O. M. CAMPBELL. Van 

Buren, Ark. The purpose here ls to provide 
details of construction of a refrigerator that 
wlll render It very convenient, insure proper 
circulation ' of cold, dry air throughout the In� 
tertor of the refrigerator, prevent sWeaty de­
posits of moisture on the waf\\ within the re.­
frlgerating ' eba� • . . aDd alroi-d .lierfect drain­
age for: water formed by meltlng" ol lee. 

RENOVATOR.-J. H. BROWN, New York, 
N. Y. This invention has in l'lew a '  manually­
operated device for ' hoU�hold use in Which 
the dust and dirt are removed by liuctton. It 
consists of two · up�lght . wheel-8uppo�ed frames 
<rIgidly connected to�ther at . the bottom by . a 
platform, and at suItable points . thereatlove ;' 
11 receptaele seated Ql'l the pl8.tform ; a noz­
zle applied to the part to be . cleaned ; a rotarY 
pump having Its Jnlet connected with the. noz­zle and discharging iilto the receptacle, and 
a driving mechanism for the pump, journaJed 
on the frame. 

EGG-TESTER.-EVIilLYN LIIJISS, Dron'xvtlle, 
N. Y. The invention belongs to that class of 
testers which ,conSiSts of a ·  bOx . .  havJng op�. 
ingS in the top ID whlch eggs are adapteG· to 
be seated, in combination with a mirror In the 
box under the openings, for refiecting such 
Ugbt as passes through the eggs, the same 
&Jeing observable through a slght-openlng ·100 
cated. at a point convenient above the .mlrror. 

arm are again lifted to disengage the pins. motive, W. White . ; . . . . . . . . . . . . . . . . . . .  933.937 burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933.81'1 
FRI·CTION-CLUTCH.-M. Book. blank, scrap and .lmllar, E. F. Ho- Display rack. J. Romshe . . . . . . . . . . . . . . . . .  933,8111 

S. SLA-GT and T. berg . . . . . . • . . . . . . . . . . . . . . • . . . . • . • • . . . . . 934.311 Door adjusting device. A. Hollmann . . . . . . . .  933.1185 
J. KELLY, Everett, Wash. One purpose here Book. loose leaf. T. C. Bruhn . . . . • . . . . . . . . .  933.882 Door eheck and closer, O. Anschutz . . . . . . . .  934,261 

. h Book rest. D. Dutr . . . . . . . . . . . . . . . . . . . • . . .  934.148 Door opentug device. A. S. Flowers . . . . . . . . 934.163 is to provide details for a cl utch, w hiC are Boot or sboe C Pease 933 648 Door stop, S. P. Croswell. . . . . . . . . . . . • . .  934.3IJe 
simple and quick in operation, not liable to Botti S Rolf Sch ·ilit· 

. . . . . . 
· 934 358' 934'359 Dough dlndlng maChine. T. W. I{alser . . 934.183 

slip, and that will positively lock together Botti:' cap. G. Ew:nStah'f. . . . '::::::: . . , .' . • .  : 933:796 Draw . bar . carrier •. . C. H. Tomlison , . . . . .. . 934.375 
Bottle cap lifter and cigar cutter. E. C. Drawer pull, C. B. Adams . . . . . . . . . . . . . . . • 934.2118 

two parts of a machine they are connected Hunt . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . 933,988 Dress suit cases, traveling bags. and the 
with, so that said parts will co-operate or re- Bottle obolder. J. F. Parker . . . . . • . . . . . . . . . . .  934.344 like, handle cap for. F. Waldschmltt, 

Bottle mat. milk. C. A. Steluman . . . . . . . . 934,230 Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 963.936 lease them instantly when this is essential Bottles, jars. and the llke receptacles, Drill steel coupling • . C. C. Han.en . . . . . . . . 934.009 
for the proper operation of the paTts connected closure tor. A. F. White . . . . . • . . . . . . .  � 934,252 Drills or other apparatus. carriage for port-

th I t h Bow separator. C. E. Tltchener . . . . . . . . . . . .  933.933 able pneumatiC, R. H. Roblnson . . . . . . . . 934.418 by e c u e. . Bracket, F. J. Moran . . . . . . . . . . . . . . . . . . . .  934.414 Drlvtug mechanism. N. Smelansky . . . . . . . . 934.224 
GANG-EDGER.-D. C. LEONARD, Columbia, Brake. See Load brake. Dropper. See Trellls wire dropper. 

Brake ilystem, fluid pressure, W. H. Dye, . .... 0. Jansen & Neelmeler . . . . 933.841, 933;842 
S. C. The main object of this improvement Is Sauvage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.019 Dye, brown 8ultnr. Gley & Dieterle . . . • . . . •  934.302 
to provide a machine which has movable mem- Bridle Irons or stirruD or 10lst hangers, Dye. olive sulfur. Gley & Dieterle . . . . . . . . 934.303 

machine tor shaping. ,  W. IIansen . . . . . . 934.168 Eaves trough strainers or protectors. fast-
!Jers constituting part of the frame of · the Brooder, A. Noble . . . . . . . . . . . . . . . . . . . . . . . . 934.206 ener for, W. Feyler . • . . . . . . . . . . . • . • . • . .  933,969 
device, whIch can be swung up out of the Brnsh. bottle and like cleaning. G. A. & Illlectric apparatus. ventllattug plate and 
way to permit easy access to the saws and C. C. Farrar . . . . . . . . . . . . . . . . . . . . . . .. . 934,058 spactug block tor. J. A. Baird . . . . . . . . . .  933.737 

Brush hook and ax. combined. C. E. Olson 934.008 . Electric furnace. T; F. Bally . . . . . . • • • • . .  933.8111 
thereby enable the operator to file them Bucket for concre.te building material. N. . Electric beater, C. E. Johnson . . , . . . . • . . . . .  933.989 
whlle they are on the arbor. C. Newert . . . . . . . . . . . . . . . . . . . . • . • • • . . . 934.092 llllectric light cluster tlxture. J. H. Cald-

Buckle, Cro88 ltue. A. F. Carlson . . . . . . . . . .  933.745 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 933.887 
CALCULATING-MACHINE.-C . . L. NELSON, Burglar alarm, ele�trlc. M. Trautmann . . . .  934,108 Electric machine. dynamo, W. D. Pomeroy 934.210 

ttl W h Thl in tl . 1 t t l Bust reducing attachment. J. M. Bodensiek 933.739 Electric machine. dynamo. A .. H. Wouters . .  934.256 Sea e, as . s ven OIY re a es 0 m- Calcium slllcid. producing. Wilson & Hatr . 934.379 Illlectric machtue, dynamo. L. J. Hunt . . .  , . .  934,405 provements In machines of that type in which Calculating machines, setting device for. J. Electric Signal, W. K. Howe . . . . . .
.

. . . • . . . .  933,7118 
the keys are operated in acc' ordance with the Graber . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934:401 Eiectrical apparatus. ventilating plate and . Calk. removable. G. S. Meyer . . . . . . . . . . . . . 934. 1 97 spacer for. H. D. Summers . . . . . . • . . . • •  934,369 number to be listed. and mOl"e particularly to CalkS on horseshoes. machine for. tormlng Electrical energy on any circuit. arrange-
that type disclosed in a previous patent granted and sharpening. Snover & Palmer . . . . 933._ ment tor Indlcattug and, recording per-
to Mr. Nelson, ' aithough various features of Cam::k m.e��.���: . �.���o

.�
r
.����c.' . .  V:.: . .  :.e:� 933.801 ¥::k't�tl>& �������; .  ?����? . .  

t
��: 933,8411 

the present invention might be emvloyed ' Jn  Can cloamg machine. C. M. Symonds . . ... . . . .  934,371 Electrical switch, F. H .  Butrehr . . . . • . • . • .  933.9118 
other calculating . machines than that shown Can covers, apparatus '  tor cleansing, ster- mentor, D. Corcoran . , . . . . . . . . . . . . . • . . . • 934,141 

1llalng. and drying milk. C. H. Hood . .  9lf4.404 Engines, adjustable crank for tuternal com-in said patent. Can feedtug and ' righting ' machlne, . M. D. bnstlon, C. J'. Gotti . . . . . . . . . . . . . . . . . . . . 934,lM 
PAPER-CUTTING MACHINE.

" 
". M. FARN- Blakeslee . . . . • .  ; . . . . . . . . . . . .  . . . . . . . . . . 934,134 Engines. gearing for traction, A. W. Aitken 933.1141i 

..-u Can heading machine, single. Adriance & i!lnJ'ravlng . machine, A. Rostad . . . . • • •
.
• . • • •  934,216 

HAM, South Brewer, Me. This invention re- CailellOn . .
.

. . . . . . . . . . . .. .. . . . . . . . . . . . . . . 933.812 JIlnvelop 'Opener, W. L. Barber. ;  . . . . . . . . . . 934,082 
Candle gsthenng 'Implement C B Man- lilXcaTator, bydraullc, C. B; Askew . • . . • • •  : 934.031 fers to , certain improvements In machines for . beck · . . . . . .. . . . . . . . . . . .  : . . .  : . . .

.

. . . . . . .  934.196 ExplOSive. O. · F  . . von Schroetter . . . . . .. . . . . . .  934,020 
cutting paper into diB,gonal strIps, and . more I Candy making machtu" HoollOn & Camp . .  933.987 iOyeglall8es, W. H. Weaser . . . . . . . . . . . . . . .. 934.�13 
particularly to that type of machine in which Candy. mold, E. J. nedrlck. , . . . . . . . . . . . . 934.810 llIyeglall8es, conn."tlng guard tor, M. B. 

: ' .  . . Car. G. G. Frye� . . . . . .. . . . . . . . . .. . . . . . . .  934.398 Korman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  933.763 there is employed a cutter disposed at an an- Car body. J. M. Hopkins . . . .. . . . . . . . . . . . .  9��.M� iOyeletlng machine. «. Goddu . . . . . . . . . . . . . 934.066 
gle to the 'roll of paper to be cut, and . ad- Car chockL !aIlway, J. Kezon . . . . . . . . . . . . .  933.760 Fabrics, apparatus tor removing lye trom, . .  h t Car couplmg, W. L. Wright . . . . . . . . . . .. . 933.941 O. Venter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.110 justable to vary t e angle at w II. Car coupling, R. B. Chaimers . . . • . • . . . . . .  : 933.969 Fastener. K. Green . . . . . . . . . . . . . . . . . . . . . . . .  934.1� 

NOTE.-Coples ·  of any of these patents will 
be furnished by Munn '" Co. for ten cents each. 
Please state the name of the patentee, title ot 
the invention. and date of this paper. 

Legal Notices 

IIIIYBN'l'OB.S are IDnt.ed to ClODlBlUll19ate wltb 
MllBJull; Co., 381 BrGa4lwa,., �ew York, or 
8�1S F Street. \Va.lItaato .. D. C., In reprd  
to II8mIr\njJ mid patent pt"Oteetton for their ta­
Te a tl 0 a .. 'trade-Mark. and Cep,rl.lIts 
l'eIIfstered. D.eBl . a  Pate.tII and F o r e t aa 
Pateats eecured· 

A Free OPIDI81l 81 to the probable patenta­
b1HtT of aD luventlon wm· be ....ul7 IIIven to any 
Inventor tarntahlnlr Of WIth a model or sketch and 
.. brief cleaOl"11ItIon of the deTlCe tu question. AIl 
oommuloattoDll . .  are lItrIuIb' OODftdentlaL Our 
RQd-Beok on ·  Patents wID be sent free on 
request. 

. . . 

On .. II tlte Oldes. _oy for ll8mlr\njJ patentsl 
It _ ast&I)lt.AAQ over lIXtJ.yean .... · . 

;J1UNff &. CO�t_ 8rotU1WaY,'"t� YurIt· 
. •  Ilraaeh OIIce. 12t f St •• WUlt!ngton, · D. C. 

Car. drop bottom dumn. H. C. Brunker • . . .  934.279 Fastener .for hinged closures. adjustable. 
Car, dumpiJlg. A. Becker . . . . . . . . . .  934.261. 934.268 J'. Jenks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934.180 
Car tender, E. Barrett . . . . . . . . . . . . . . . .. . . .. 933.950 Faucet, J. J. Smith. et al .  . . . . . . . . .. . . . ; .  934,101 
Car tender, C. Gardtuer . . . . . . . . . .. . . . . . . . . . 933.973 Feed water heater. J. W. Currie . . . . . . . . . .  934,393 
Car, passenger. Curwen " Smith . • . • . • . .  934.142 Feeding live stock. apparlltus for. D. W. . 
Car. passenger, C. K. Pickles . .. . . . . . . . . . . .  934.350 Wrlgbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933,940 
Car satety .toP. W. Gunter . . . . . . . . . . . . . . . . 934.166 Ferrule, R. S. Gladding . . .. . . . . . . . . . . . . . . .  933,700 
Car ""at. H. White . . . . . . . . . . . . . . . . . . . . . .  934.121 F\!rtllizer distributer. S. E. Jones . . . . . . . • . •  934.317 
Car underframe. A. Becker . . . . . . 934.382. 934,383 Filtug cabtuet, E. C. Holland . . . . . . . . . . . . . . 933,755 
Cars. drop door tastenlng tor. Furgeson & Filter cell. G. M. Kneuper . . . . . . . . . . . . . . . . 934,076 

Wheland . . . . . . . . . .  , . . . . . . . . . . , . . . . ; .. . .  ' 934,299 Fire and temperature alarm or Indicator, 
('ars, drop door · operatlDl' mecbanlsm tor C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . • . •  934,2211 

bopper bottom. A. Becker . . .. . . . . . . .. . 934.269 F'lre bar. A. Esplen . . . . . . . . . . . . . . . . . . . . . . .  933,967 Carbureter, M. Steel, Jr . . . . . . . . . . . . . . . . . . . 934,367 Firearm, repeating. W. H. Gates . . . . . . . . . •  934,15$ 
Cards, electrical pattern for the manutac- ' Firearm ' satety mechanism. W. H. Gates . .  934,0611 

ture ot jacquard. P. Weissenborn . . . .  933.8011 FiBbing device. Evans & Heisler . . . . . . .  · . . . . . 934.100. I Carpet sweeper. G. B. Deacon . . . . . . . . . . . . . . 933.893 Flexible material, device for teedtug. F. Caster attachln2 bearln« box. V. C. Lup- 1.. Cnmlllings . . . . . . . . . . . . . . . . . . . . . • . .  11.'13,890 perl . . . . .. . . .. . . . . . . .. . .. . . . . . .. .. . . . .. . 933.999 F'lue-cntter, � Pope & Hanten . . . . . . . . . . . . . . 934.351 Caster, furniture, G. E. Nellberlb . . . • . . • . . .  �.004 Fluid controller, C. J. Mackery . . . . . • • . . .  934.001 Caster, leg mount, G. E. Neuberlh . . . . . . . . ....... 005 Flying machines, screw propeller tor, P. 
Ca.tlng rolls. J. L. Lewis. , . . . . 'Le" . . I .. . . . .  · ��'419960 F. Degn . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  934;394 
Casting rolls. mold for •. J. L. w S·. . . . . .  ....... Fodder-cutter, J'. W. Halstead .. . . . . . . . . . .  933.901 cement bloek, W. L. Kell..r . . . . . . . . • . • . . . . .  • 934.319 Folder. sectional. S. B. Hutehtuson . . . . . • . .  934,073 Cement blocks. waterproof. J. A. Flneke . 934.061 Folding box -collapslble, Boweu " Cotrey . 934.273 Cement . clinker, process , and apparatu8 tor I�Orglng ma�hlne, G. Pelseler . . . . . . . . . . . . . .  933.788 making, C. ElU . . . . . . . . . . . . . . . . . . . . . . . 934.01!6 rk attachmeut, Ill. B. Manasek ' . . . . . . . . .  934.002 Centrltugal ·machlne, H. Schmitz . . . . . . .

.

. . . 934'

.

221

. 

Fuel. , domestic or steam
.
· -Po roduclng. G. Gri. f-Chain tighten"r, C. H . . Peterson .. . . . . . . . . . .  934.� . .  fIths . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 934,307 , Chain tightener and lock, F. A. Fox • . . . • .  934.1.... Furnace, R. Rouse, J'r . . . . . . . . . . . . . . . . . . .  934,018 

g�::�: J�M�Um�t�����· . . . . . . . . . . .. . . . . . .  934.28Ii Fu�=d d
���� . ��� . ��?��! . �� . . �: .�: .�: 934,2711 Check bit. T. Tippit . . . . . . . . . .. . . . . . . . . . . . 933,864 Fuse receptacle. Rowe & Ktutner . . . . . . . . . . 933.767 Cbeese cutter. O. O. Ozl as . . . . . .  j ' ' ' 'i.:ii ' '  934,208 Game apparatu., W. H. Ell . . . . . . . . . . . . . .  934.055 Cblna, etc.. apparatus for cast ng 0 ow 23 Game apparatus. D. A. Jackson . . . . . . . . . . . .  934.179 I and other ware ot, W. Stubbs . . . . . . . . . .  934. 1 Game dence. O. A. Hotchld88 . . . . . . . . . . . .  934.175 Chlorln. separating and concentrating, Gold- Garment taclng .trlp. J. I. McDonald . . . .  934,204 I schmidt & Spitzer . .. . . . . .. . . . . .. . . . . . . .  934.400 Gall and air supply to large chambered Chuck. W. G. Sanborn .. . . . . . . . , . . . . . . . . . . .  933.923 ovens. H. Koppers . . . . . . . . . . . . . . . . . . . . . 933.933 Chnck drill. J, Brad�ey . . . . . . . . . . . . . . '.' . . . . •  933,471 Gas apparatus, acetylene, C. K. Sober. . . . . .  933,193 Charn. J. ' T. Armstrong . . . . . . . . . . . . . . . . . . •  933.948 Gas, ap.Jlllratus for recovering light oils from Churns. lever construction tor. R. M. Rowe . 934.217 natural, J' . . L. Gray . . .. . . . . .. . . . . .. . . . .  933,976 Chute package. P .. rplguan &. Rlebelman . . . .  934,347 Gas burner, combtuatloa, H. · Williams . . . • . .  934.120 Cigar lighter, '  F. J. Wlldemann . • . . • • .  ; . • . •  934.119 Gas. compo.ltion of matter for manllfactur-Clasp, G. N. Hall . . . .. . . . . . . .. . . . . . . . . . . .  933,752 tug hydrogen. Brindley " Bennie . . . . . . .  9M,036 Cle�nlng apparatus. F. J. Seeley . . . . . . . . . . •  933.926 Gas cut olr aad Batety dence. automatic, Clock. eleetrlcally operated. H. Gillette . . . .  933.899 ,  M. · F. Nichols . . . . . . . . . . . . . . . . . . . . . •  934,389 ClUTer hUller, J' .

. 
C. ' 

. . 

Kist 
.. 

Ie

. 

r . .. . . . . . . . . ... .

.

. .  '
. 

934,406 '�'.G. as . ge
.
nera

. 
tor. J" .  Darling . .

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

.
. 933.828 

I Clntch driving mechanism. coatrolilag IDeRDB . .. . as producer. F. Weldeueder . . ; . . . .  : . . . . . . . 933,804 tor el�rie8l. ' ... ;t.. " ·�"r .Steeke1 . . . . '. ' ; ,' .. '934,104 . as 8Cl'Dbbtug apparatus. J. J. Nix . . . . . . . . 9113.1106 1 Cllttcb mecbanlsm .for ntomoblles and f� .. .. cOaS ' washing apparatus, O. H. Enslgu . • •  '; . ,  933,96Q' other applications, . frkltlon, A. Balioca 934.264 Gate. T. S. Harp . . . . . . . . .. . . . . . . . . . . .. . .  934.070 Coo washer, F. R . . WUIlOll, :I" . . . . . .. . . .. .. . 933.808 hat(>. w. Cros..,r . . . . . . . . . . . . . . . . . . . . . . .  934.288 

INDEX OP 
Coat, G. W. Dans • . • • . . • . . • . • • . • . . • . . . . • . . 934.049 Gearing. G. A; Steinle . . . . . . . . . . . . . . . . • . . •  98f.l00 
Cock, quick aetlng bib, L. S. Sj>mmer, J'r . • • .  933.!1fi9 neartug, change speed. A •

. 
M . . Wolt. , • • • • 933,970 

IN'V' ENTIONS Cocks, locking air, 1. S. Sheafe . . .  · . . . . . · .. 934.099 blass and concrete construction. · W. I). . 
• . Cotree percolator 'bIIg, I. Norwood . . . . . . . . .. 933'917 : . Bradley . . . . . . . . . . . . . . . . . . .. . . .. . . .  ; . ; .  934.136 Cotree router, L. Rre,.er .. . . . . .. . . . .. . .. . . .  934,137 Glass. decorating, W. J. Peterson .. . .. .. . .  934.ilIHo For wbJdt Letters Patent 01 the· 

United Statu wen Iuued 
for the Week Badlac 
September 1 4, 1 909, 

CoIl winding apparatas, H. B. SmIth .. . . ... . 983.792 Glassware tormlng machtu .. , T. W. Wood' . 938,989 
ColI 'wlndlng machIne, . I'  • .  Mueller . .. . . . . . 99S;'1V8 Gold separatlng anparatns. J . . D. Luttl!!il. 933,'112 
Coke drawing apparatus, III. D. Ratutr . . . . . . 934·215 Grain chutes. electromagneUI! ""parator for, 
Colander, M. A. Balllll' . ; ... .. .. . . .. . ... . .  , 933.9411 . : D. !II. Sypher .. . .. . .. . . . . . . . . . . . .. .  ; • .  , . 933.930 Mamn. wooden. C. A. N1ckenon . . .. . . ; . .  933.915 Grain conditioning appantllll, C. D. Stephens 91\4,026 Comb, III. Jennison .. .. . . . . .. . .. . . .. . . . .. . 934,181 Grapbltt>, ,maktug pure uaetnous. E. G. Compollin&' machines, means for jnstlfylng . Acheaon . . . . .. . . .- . ,  .. . . . . . . . . .  , . . . . .. . . , . • .  938.1N4 tabular matter In typographical. Hol- Griilder. aC1'\'enlng, a & m. O·Brien. Jr, . 938.780 A N D  B A C H  B B A R I N O  T H A T  D A T B  hourns '" Longhurst .. .. . . . . . . 933.8311. j)34.(()3 Gun; ..,If lqadtug recolI" R .. Lehmann . . . . ;; .  934.82Ii Composltiou of Blatter,

. 
n. w. �g& . .. .

.
. . .

.
. .  933. ,876 G1u>, . wllter, lll. De I(l1nlln, . . . •  ; . . . . . ' 

.
.

.
. .. . 938.961 [See note lit end of nst about copies of these patent8.] CompoBltlon of matter, C. J • •  & . . F . . . G. . Gl1U8' . trona behind ' CQOfe' on targets. · a1>-

Marius . . . . . . . . . . . . . . . . ... : . . . .  • • . • .. . . • .• 934.412 parattlll for ll1.vlng. 1... It .. Scott • . • . .  ; . .  ; .  934.2.23 
Adh ..... -e fluids. de-'oo fo; -ppl-'ng, .Wlndle Concrete bridge. n. B. Luten i • • C . . . . .. " :. ; .  933;711 Hammer. power" 1'. R.a� . . . . . . . .. . . . . . .  934.355 .,,,.,, .. "" ". Concrete building IIDd boldin, mech)lnl8m" HalIIml\clt stand. J. B. Patterson . .. Ollerenshaw . . . . . . . .. . . . . . . . . . . . . . . . 933,938 A. N. Doud . . . . . . . . . . . . .. . . ; . .. . . ·., . • .  934,294 " . ' . ' . 933,919. 933,920, 9113,921 ,l41nstable trap, J'. H, Brady . . . . . . . . .. . . . . . 984,035 Concrete ll!hlmDeIY constructlon, G. ,¥!l� ' Harne..,· 'M, B, GoeIJlg .. . , . . . . . . . .. .. . . .  � . . 98f,304 'Alr:-brake meehllllisnJ, supplemenW, A. chino . . . . . . . . . . .. . . . . . .. : . . . . . . . . . . . .. . ·933.714 11al:Dess banger, :  W .  L. Taylor . . . . . . . . . . . 983.931 . Doan • • • • . • • • • • • • • • • • • • • • • • • . • • • • . . • • • •  934,293 Concrete-mixers. power charging de .. Ice' ,for, : Harrow attachment. Jackson & Bristow" . 934.813 ' Air compressor governor. KIoer '" Lellvell 934.323 E. · B. Symons . ,  . . .. . . . . .. . .. . . . ; . . . . .. . .  934,23f l'Illt oog, W. �. Shannon . . . . . .. . . . . . . . ; . ;  . 1184.� Alarm or time ebeelt, R. Tnrck .. . . . . .. .. . . . 934.241 Concrete reinforce. H. E. W1tfte , :  .. . . . . . .  934.378 Ba� bdm l'ress . to tprm· welt edges. C. llI. Album, .po.t card, H. P. llorrla, . . .. . .. . . .  934,333

1 
Concrete structure. retutoreed, .' Eo' McCul" '  . .' . Sackett . . . . . , . . .. .. . . .. .  ; . . . . . . . .  , . . .. .  934.219 Alkl\ll chloride, apll8.ratu" for the . elee· . loug:h . . . . . . . . . . . . . . . . . .. :"" . . . . .. . .. . .  11:14.089 Hat ptn ll'Uard. F. R. Greenwald . . . . . . . . .. 934,306 troly81s of, J'. Bll1ltzer .. . . . . . . . .. . . . . .  934.385 Condenser. G. B. Petzebe .. .. . . . . .. . . . .. . . . , · 9:1 .. 1.849 Head . re,t, M. G. Worlh . ;  . .  ' . �  . . . . ;; . . . .  988,811 AmuBeJllent denee. Liebling '" Schmidt . . . .  9BS,78S Condenser. metallurgical. -VV, M., JohJlIl(ll!" . .. • .  933,843 IJeater. annnley & JllarBbaU .. . · . . . .. .. . . . . . 938,879 

Am118ej11ent dance. H. A. Shaules . . .  , . . . .  938,790 Contslnlng ean,. C. 1I. SynIOIidii . . . . . . . . . . . . 934,310 Htur' A. F. Englerth .. . . .. . . . . . . . . . .. . . �149. Armature. bockdown, lIJ, W. l'reIbre;y . . . ; 984,212 Controller haJlQle, III. W. Stull . . . . 934,182, 934,283 Roo and eye, O. S. Llehten.teln . . . . . . . . 984,1811 



OCTOBER 2, 1 90Y. Scientific AInerican 

" St " FooL anti 

ar Power 
Screw Cutting 

Au��t Lathes 
I Horse det achJllg device, ' N . M .  BoUeudeck .  034·,171 

Horseshoe calk, G. S. Meyer . . . . . . . . . . . . . . 934,199 
Horseshoe culk,  removable, G. S. ,Meyer, 934,198, 034 ,200 
Hose ruck, illdoset.l, "V. D. Alleu . • • . • • . .  033,0-:1.7 
Buller. See Clover huller. Hydrallt, J. D. Mart ill . . . . . . . . . . . . . . . . . . . .  934 , 082 

FOR FINE, ACCURATE WORK Hydraulic motor, Anderson & lWudock . .  934, 128 
Hydrocarbon bU1'll er,  G .  A .  Scboche . . . . . . . . 933 , 853 Send for Catalogue n: 

SENECA FALLS MFG. CO. 
695 Water Street, 

Seneca Fal l s ,  N. Y . . U. S. A. 

Ice shaping' lllachiue, I. Boyd • . . . . . . . . . . . . .  gg:,'M& 
Incuba tol', J. L. N i x . . . . . . . . . . . . . . . . . . . .  .., 
I ncuba tors, hygrometer fOI', G. 11. Lee . . .  034, 409 
Ingots and other c a stings,  m a k ing sound 

E n g i n e  a n d  
metnl,  R. A .  Hud!ield . . . . . . . . . . . . . . . . .  933,751 

F t L t h In i t i a t ion step, E. L. 'Voodman . . . . . . . . . . . . O�4 , 1 2"2 

00 a es Inseam trimming machine, W. II .  Kei ghley 934, 1 86 
Insulator, section brea k ,  T. Val'lI f'.r . . . . . . . .  0:13 , 800 M A C H I N E  S H O P  O U T F I T S ,  T O O L S  A N D  

S U P PL I E S. B E S T  M A T E R I A LS. B E S T  

W O R K M A N S H I P. CATA LOG U E  F R E E  
S E BASTIAN LAT H E  C O  . . 1 2 0 C u lve rt St . ,  C inc i n nat i .  O .  

I n tel'mi ttent l i ne swItcb, E. 1 1 .  F. Cre i gh-
ton . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  933, 826 

Illtel'nul combustion Cllg1l le,  D. H. Coles • .  033 .960 
I roning m a c h i ne, G .  I I .  Spansa i l . . . . . . . . . .  033 ,928 
Irrigating dHches, ulurm for, Shotwell  & 

I . Y PATENTS McComb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0!l3 , 8:;6 t our Jar opener, C. A. TollllUD • . . . . . . . . . . . . • . .  934 ,237 ncorpora e and BUSINESS Jur or vessel closlll:e ,  G .  S.' tulInton . . . . : . . .  934, 1 03 

in ARIZONA i Jou l ' l lal  beoring.  n n t l fl'lction, W. V. Sei fe r t  934. 021 
Journal box ,  ,"V. 1\{. Duncan . . . • . . . . . . . . . .  934 ,052 

Laws the most liberal. Expense the least. Hold meeting's. transact Juice extraction by diffusion, continuous, K. 
business anywhere. Blanks. By·Laws and forms for making' stock I Philipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934 ,349 
full-paid for cash, property or services. free. President Stoddard. Kinemntogl aph feed mechani�ll1 . C. Urban . . 934,242 
FORMER SEC RETARY 0 1"  ARIZONA. resident agent lor Knitting machine, cam cylinder, P. Ah-
many thousand companies. Reference : Any bank in Arizona ! bot t , " . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 933 , 81 4 
• Knockdo wn case, G. M. Blalse r  . . . . . . . . . . •  934,033 
I) TODDARD INCORPORATING COMPANY, Box 8000 Knotter, B. E . Byrd . . . . . . . . . . . . 934,388, 934, 389 

PHOENIX ARIZONA I Lace fubric und the like, prnducillg arti-, fi c i n l ,  H fl t i� n i e r  & Perv ilha c  . . . . . . . . . . • •  934 ,21 4  
Lace m a k i n g  machine,  G .  K renziC'l' . . . . . . . .  934 , 324 

Foot  and Power  a D d  T u rret I,'lllt e s ,  Pl an- Laci ng hool,s and the l i l, e ,  machine for 
., 

ers, Sbaoer!", and !?rtl,1 Pre�se 8.  setting, A . W. H a rgrave s  . . • • . • . • . . . .  934,402 SH I£ PA R D  LATHE CO" 133 W. 2d St. IJIUClnnatl,  O. Lad d ,' r, lIa rtos & B raunstein . . . . . . . . . . . . . 933 , 81 6  
Ladder, step, S. Jones . . . . . . . . . . . .  934 ,3 1 5 ,  9:J� . a 1 6 

WORK SHOPS 
of Wood and Metal Workers. with­out steam power, equi pped with 
B A R N E S '  F O O T  P O W E R  
M A C H I N E R Y  _ 
allow l ower bids on jobs, and give 
greater proftt on the work. Mach mes 
Bent on trial If desired. OatalOQ FTee. 

W. F. 4 J O H N BA R N ES C O. 
EstabJiabed ]812. 

1 9 9 9  RU B Y  ST. ROCKFO R D ,  I L L .  

MARSTON'S 

J�ndder, tru ssed, B. B. B riggS . . . . . . . . . . . . 0. 34 , 27 G I Lnmll, .. lcohol,  A. Rector . . . . . . . . • • • • . • . .  934,014 
Lamp, arc, G. M. Little . . . . . . . . . . . . . . . . . . .  933,770 
Lamp having magne tizable electrodes, arc, 

G .  M. Little . . . . . . . . . . . . . . . . . . . . . . . . .  nn3.769 
Lamp, incandescent,  E. H. S m i t h  . . . . . . . . 934.0';; 4 
Lamp, incandescen t gas, C. "T. I-Iu rl'lson . .  934,309 
Lamp, miner's,  A .  l\1. Vnn Ltew . . . . . . . .  934 ,243 
Land clearing macbine, rr. R u st a d  . . . .  , . . . 034 . 363 
Last, S. S. Ca meron . . . . . . . . . . . . . . . . . . . . . . . 933 , 821 
Laundry marking machine, .T.  C. Gebbart . . 9:'�4, :�OO 
Lnwn sprinkl er, P. Goemaere . . . . • . • . . . . . .  933, 900 
Leather perfora t i n g  m a chine, W. A. Dawes 934,292 
Ledger, loose l e n f ,  J .  B,\7stI'01l1 . . . • . . . . . . . .  933, 885 
Level , protmctor. A. J .  �I att er . . . . . . . . . . . .  033 . 9 1 2  

I L i f e  sHv ing appa r a t u s .  m u r i n e ,  L .  ill . l( i n g' .  f) ·l4 ��?? I L i f t i ng (log, Pnl'l'Y & Evans • . . • . . . . • • • • . .  934 ,010 
Ligh tning nrrestel's, ud.1 u n c t  for n l u m i n ulU 

Patent Hand Foot & Power �el l ,  E. E. F. C reigh ton . . . . . . . . . . . . . . .  9:13, 827 
LiqUid fuel hurner, J. Darltng . . . . . . . . . . . .  933. 829 

Circular & Band Saws 

Send fOT Catalogue 
Liq u i d ,  apparatus for filling vessels with,  

W. T. Curtis . . . . . . . . . . . . . . . . . . . . . .  . 

Litter carrier, C. C. La wson . . . . • . . . . . . . . .  
I.oa d  brake,  "reickel & Frentzel . • . • . . . . . .  

J. M. MARSTON & CO. ����O�iV�e��:�� s';�cie,:: i. ' ii. ' G�';��� : : : : : : 
Foot Power Circular Saw 247 Ruggles St. , Boston, Mass. ��m�

ngro��t�;' & a i ' t r!� . �:' . . ����e.
l
� : : : : : :  1 Loom ,  automatic weft replenishing, A. E. 

WE WILL NIAKE ���r jmOdelS Loo:h��g�:r ���l;��i�tiJ·, · 'i: · ii. ·  '�f'u'li�y : : : :  
estiJ �e you L oom. wef� l'Ppl f' l l i.Rll i l lg ,  R. ZSh '\·(· i �r:l 't  .. . . . 

manufacture of any metal novelty . Autom:tf: m�� Loom�. fill lJl� C n l' l'.ICl' for weft replelllsb 1 l1 g, 
chinery, tools , dies and expert work our specialty ' Loo:�ttc��ech�n �:�

g
��!�i\ i��i 'i ;l � ' '���b'a'n'is�� AUTOMATIC HOOK 6< EYE CO,. H obOken , N. J. I fo�, Ta ylor & Buckley . . .  � . . . . . . . . . . . . 

Pipe Cutting and Threading Machine 
For .l!:lther lIuud or !)ow cr 

This machine is t h e  l'egubr band macrune supplied 
with " power base, pinion,  COUDteTShaft, etc., and 
csn he worked as aD oniin:ny pow ... 
machine or taken from its base for 
use 1lS a hand machine. Pipe )( in. 
to 15 in. diameter bandIed easil v in 
small room. Illustratt:d cat.alogue­
price list. free on app l ication. 

TH E C U R T I S  & CURTIS CO .  
6 Garden St., Bridgeport, Conn. 

PIONEER SUSPENDER 
718 Market St., Philadelphia 

CO. 

.( H IE F  DRAFTSMAN 
will lnatructPerson&l.ly a limited number ambitious men in 

Practical D raft ing, Detai l i ng, Design i ng  
I know exa.ctly the quality and qunntity o f  practical trai n ­
ing, knowledge s u d  up-to-date oxperience y o u  require t o  
hold a position and advance to hie:hest salar,v, and  I j!:iye 
;;:1��!�ii\��c.ti���::8�1�ItI��t�i�m/T::l��ifi.a�c:d 
Engineer' a  Equipment Company (Inc . )  Chica.go, m. 

SENSITIVE LABOR ATORY BAL ANCE 
By N. Monroe Bopkins. l.'hls " hnilt-up " laboratory 

���r��� ;i� ;o
e
;fa���t�Om��

e ���
n
ga���c�i���Ub� w�t�d: 

by any amateur skilled in the nee of tools, at,d It will 
work as well us a $125 balance. Tb e articl� is accom· 
panied by detailed working d mw l ngs showing various 
stages of the work. Th is articie is contai ned in SCI EN­
TUl'IC A"ERIC.AX SVPPLEMENT. No. 1 1 84. Price 10 
cents. For sale hy �lU"N & Co . . Inc., 361 Broadway, New 
Y ork C1ty. or any hook.!"el ler  o r  u f'wsdeuler 

$ 1 5  to $35 a Day 
This is what_ ¥�u can make by operating our 1909 Model Wonderful F errotype Machine. 

Ta�es pictures l % ' x 2 % ' .  Can also be reo 
versible to take groups and buttons. Best money­
maker at Street Fairs. Carnivals. etc. 

Our New Telo-Camera-Scope; the latest 
Bulton Machine in the markel, $ 1 5 . 

Plates to fit any Bulton Machine in the 
market 80c. per hundred. Bulton Frames 
75c. to $ 1 .5U per gross. Plates I X 'x2 % ' 
best in the market, $ 1  per hundred. Mounu 
20c. to 30c. per hundred. Write today for free Catalogue. 
NEVV YORK FERROTYPE CO. 142-144 Delancey St., New York 

<Ii 

Lubric a n t  fi l ling device. O. ill. W i l l i a m s  • . . .  
Lumber drier, H .  G .  Cady . . . . . . . . . . . . . . . .  . 
Lunch bOX, store beat.  A. Ca rter . . . . . . . . .  . 
�fa i l  bag crane.  .T. FArnan . . . . . . . . . . . . . . .  . 
M a i l  bag rece i v i n g  and deJivering a p p a r a t u s ,  

.T .  E. Reser . . . . . . . , . . . .  , . . . . . . . . . . . • . .  934,356 
M a  i l  bag receiving and del ive r i n g  deYice, H. 

H .  Behnke . . . . . . . . . . . . . . . . . . . . . . . . .  933 ,951 
1\fail bags to mov i n g  tra i n s .  a pp a r a t u s  for 

t h e  delivery of.  J . B. Dl' iscol l . 
M a i l  box, C. I-T.  Holton . . . . . . . . . . . . . . . . . . 934 , 1 73 
M a i l  box and letter carrif' r ' s  pouch, L. V iezzi 934,245 

beer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . , .  f't�4, l 1 5  
1 1 U n l t spreading {J u t  a p p a m t u s ,  C .  \Ve i l l -

1\fa n i folding appa n:l.t u s .  O. Loe\\'enb:l ch . . . . . !)�3 . 0 1 0 
1\'fat,  E. W. C nl l ks.hank . . . . . . . . . . . . . . . . . .  933 ,889 

I M a tch box, J, l\f. C r a m e r  . . . . . . . . . , . . . . . .  934 ,287 
I Measu ri n g  and fil l i ng  apparatus, E .  B .  El l i -

cott . . . . . . . . . . . . . . . . . . . . .  , . . . , . . . . . . . . 
l\Ie a s u l' i n g  a n d  packa ging m a c h i n e ,  �('pd ,  

F. W. W i l d ,  Jr . . . . . . . . . . . . . . . . . . . . . .  . 
1\fea s H l' i n� d c y i c e .  S. N. K l'ftwchenko . . . . . . .  . 

Mea s u ri n g  device,  L. M a i sel . . . . . . . . . . . . . .  . 

'Measuring device, .T. P. Hausen . . . . . .  " . . . . 
:Measuring device, glovf',  'lV. N, Ketch u m  . . 933 ,992 
Mea t ,  h a nd press fOl '  I 'a \\'.  Pe t i t  & BeJ 'chol l x VR4 , 209 
l\lech a n i c a l  m ovemen t .  B. H u �e . . . . . . . . , 933,D0-1 
l\lercb a n d i se and book case, sectional or 

u n i t ,  H. Trost . . . . . . . . . . . . . . . . . . . . . .  934,239 
Metal box , 0'. H .  P a i n e  . . . . . . . . . . . . . . . .  933 , 847 
Meta l ,  expanded, H .  E. Marks . . . . . . . . . . . .  034 , 081 
Metal obj ects, cu t t i n g ,  Tschemacher & 

Stlll'mo . . . . . . . . . . . . . . . . . . . . . . . . . . 934 , 235 
l\fetal planer, G. K uwada . . . . . . . . . . . . . . . . . •  934 ,078 
l\fetal working m a c h i n e .  P. ;r . Havey . . . . . . 933, 981 
Metallic tie, W. & W. Gol(l ie .  .T !' . . . . . • •  D:1:1 . 8�� 
Meter, A. H .  Taylor . . . . . . . . . . . . . . . . . . . . .  934, 107 
'Mica p l a t e s  a n d  the l i l�e,  mach i n e  for l l I i l l.;:-

ing,  E .  L. El'\v(>1I  . . . . . . . . . . . . . . . . . . .  . 

l\:I ilk a n d  butter merg i n g  apparatus,  B. N. 
H a wes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934 , 1 69 

Milk cooler, W. J. Sonku . . . . . . . . . . . . . . . . . . 934, 227 
M i l k  for infa n t s ,  m a k i n g ,  r. Bel'gel l . . . . . .  934 , 133 
.M ilking m achines, electromagnet i c  ptilsa tor 

for,  L. W .  & E . . J .  ll adgel '  . . . . . . . . . . . 934,263 
M i ter cutting machine fOt· m e t a l l i c  bi nd-

i n g  for p a t terns,  etc. , H. J. S u t her-
l a n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9�4,027 

Molds. composi t i on of ma tte r fOI', R .  Herbst !)�:� , fl82 
1\10ld i n g  mach i ne ,  J' . K ibm'7, . . . . . . . . . . . . • . •  933,761 
Money box, .T. N u t ry . . , . . . . .  934,207 
l\lotor. See Hydraul i c motor.  
Motor controller, electric,  F. L. Sess i on s .  934.097 
�lotor controlling device, elec t r i c ,  E .  H. 

G e i st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934 , 301 
�:fowers, grass catc h e t' fol' 1 < 1 "\\' 1 1 .  F, Housh . !)�4 . R(l 1 
) 1 u s i c  holder and l e a f  turnel' .  \V. G. Locke 934,326 
Nickel and nickel copper a l loys, rn l 1 l l l l f l I C t u L'-

ing, D. H. B rowne . . . . . . . .  934 , 278 
Noise prod u c i n g  d e v i ce . '1'. Sm i t h  . . . . . . . .  D:l� .226 
Nursery cha ir  and satchel , comoi ned , M, 

E. Fl'i cnd . . . . . . . . . . . " . . . . . . . . . . . . . . .  934 . 1 55 
Nut fin i s h i n g  machine,  C. Sonneborn . . . . 934,419 
Nut lOCk. A .  E .  Lin ton . . . . . . . . . . . . . . . . . . . 9�:{ . 998 
Nut loc k i n g  washer, .T. B .  C a i n e  . . . . . . . . . •  1J33� 886' 
Oil burner,  J. J-T. Fones . . . . . . . . . . . . . . . . . . . . 933,970 

' 011  can, R .  I-l .  Booth . . . . . . . . . . . . . . . . . . . . . . .  9:1R. 877 
Oil can, 'r. D. B rown • . . . . . . . . . . . . . . . . . . . .  933 ,881 
011 can , H . J. Allen . . . . . . . . . . . . . . . . . . . . . . '934, 259 
Oil fuel combustion process, O. 1J. Bourne . . 933,953 
on supply device for g a s  engines,  flon t-

con t rol led, J. A . Cha r tet· . . . . . . . . . . . . . . 933, 888 
on to c a l'bu l'etcl's, means f<n' SI l JlPI,r i!lg ,  l\J.  Steel , Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9a4. 366 
Oiling device, J. V i d i n a  . . . . . . . . . . . . . . . . . . 93;!. L11 
Ore crusher.  E n gle & Carlson . . . . . . . . . . . . . . 93",!f82 
Ores, reducing, K. A. F. Hiorth . . . . . . . . . .  934 , 1 70 
O rgan , reed, G. A. Busch m a n n  . . . . . . . . . . . 934 , 1 61 
Outlet box, Fage'1 & 'J�hoIll l1son . . . . . . . . . . . . 034,298 
Packaging m a terlal �,  mach i ne fol' , J. H. Ho\vul'c1 . . . . . . . . . . . . . . . . . . • . . . . . . . . . • .  

Packing box, C. C. Mengel . . . . . . . . . . . . . . 
Packing, piston , H. A. young . . • • . . . . • • • •  

, Pan l ifter, E .  E. E d w a rds . . . . . .  , . . . . . . . . .  . 

933,839 
9a3 . 846 
934 , 1 25 
933,963 

I Paper from walls, uppu ratus for removing, 
Wurmfeld & Wol pert . . . . . . . . . . . . . . . . . .  934,1 23 

I Pas teurizing a ppnmtus.  S. S h a p i ro . . .  " . . 1:133 . 927 
Paving, npparatus fol' m a k i n g  taco  J. "'a rd 933. 803 
Paving,  sheet wood, J. I-I .  Amles . . . . . . . . • .  934,030 
Perforating machine.  A .  W .  1i'e1 1ows . . . . . . 9R4. 397 
Ppl'm u t a t l n T l  lock . .1. "V. ]�stes . . . . . . . . . . . .  933 . 968 
PhotographiC washing box, N. C. Merril l .  . . .  9R4 ,33 1 
Piano,  autom atic,  B. Meyer . . . . . . . . . . . . . .  934 .201 
P i l e  protecto r, C. N. Hubbard . . . . . . . . • . . . . •  934, 176 
Plant setter, W. J. & R. B. Rhoaaes . . . . . .  934,005 
Plastic materials. m aking art icles of, O. 

G .  Diefendorf . . . . . . . . . . . . . . . . . . . . . . . . .  934, 395 
Plate holder, W. S. Warnock . . . . . . . . . . . .  934 , 249 
Platforms, system for hraking movable, C. 

O. De Mocomhle . . . . . . . . . . . . . . . . . . . . 934,801:\ 
Pliers, jeweler's, B. Feagle . . . . . . . . . . . . . . . . 933 , 749 

The 

ONOTO 
F O U N T A I N  P E N  

C O S T S  Y O U 
N O TH I N G-

unless you find it is and 
does all we claim ! 

This is what 
we claim :-

1 .  Fills and cleans itself i n  5 seconds. 

2. Cannot leak, even when carried point downward. 

3. SELF.REGULATING ink flow. Writes just as fast 
or slow as you wish. 

4. INSTANTANEOUS ink flow. Writes at the FIRST 
stroke • 

5. CONTINUOUS ink flow. Never MISSES a stroke. 

6. EXACTLY-EVEN ink flow. Never blots, splatters 
nor floods. 

7. 14 K Gold Iridium-tipped points. Never catch nor 
scratch and last for years. 

8. Double ink feed-one above and one below the nib. (The secret of Features 3, 4 and 5. )  
9.  Barrel and cap made o f  finest quality polished 

black Vulcanite. 

1 0. No dropper, clip or special ink necessary. 

1 1 .  A point, a size and a price for every Hand, every 
Purpose and every Pocketbook. 

1 2. Sold on an UNCONDITIONAL Guarantee of abo 
solute Satisfaction-OR MONEY BACK ! 

No other Fountain Pen, at ANY 
price, has ALL these 1 2  features. 

Few have even one of them. 
Yet the Onoto COSTS YOU 

NO MORE than the old-fashioned 
finger-besmearing leaky Dropper­
Fillers or the new-fangled imprac­
tical  Rubber Sack and Pump­
filling kinds ! 

Simply see and try the Onoto . 

This is all we ask . And it's 
I all we need to ask . Because See­
ing means Trying, Trying means 
Buying, and Buying means guar­
anteed Satisfaction. 

Four Sizes- $2.50, $3, $4 
and $5. 1 5  different style points 
in each size. 

Look for the word ONOTO 
before you buy. It appears on 
the barrel of every genuine 

ONOTO-your Guide and our 
Guarantee. 

Sold, everywhere, by the lead­
ing Stationery, Department and 
Drug stores. If no local dealer 
is willing to supply you, write to 
us for Onoto Catalog 8, names 
of the nearest Onoto dealers alld 
fREE Onoto Score Pads 
for " Bridge " or " Five 
Hundred." Please name your 
favorite local dealer. 

ONOTO PEN CO. , 261 Broadway, New York 

Trade-mark Re{Iis!ere<l 

I'lealfe mention the SCIENTIFIC AMERICAN when writing to advertilfers 
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Classified Advertisements InquJry No. 9014.-rror manutactur8l'll of mao 
chlnery, suppUes, etc., to equip a smatl plant for the 
mamuacture of iridium-tipped �old nib makinll fur 
fountain peD& 

Advel'tisl� in tbl.s column 18 75 cents a line. No less 
l i N 9016. W ted machln than four nor more tbau ten lin"" accepted. · COUO& toru:: I�t!'iil;n of ; p�t ior'reHD:::>;:"� seven words to tbe Une. . All ord4!l'8 l!lust be accom- . modiHoJatlon of the Bessemer process. . panted by a remittance. Furtber information sent on 

request, Inquiry No. 901 ".-Wanted. the addresaof manll· 
factorers or dealers in card liOard plaster or wOOd pulp 
for plastering. . 

lnQuiI'Y No. 9018.- Wanted. the address of parties 
manufacturing �old�plated pens for use 111 cbeap fOlln­
taln pens. 

READ THlS COLUMN OAREFULLY.-You win Hnd 
inquiries tor certain c1aBsea of articles numbered in 
consecntive order; If you manufactnre tbese gQOds 
write us at once and we will send you tbe name aud 
address of the party desl� the lut"rmatlon . . .  Tbere 
is no charge for tbla se""loo. In eveI'Y ease it i8 InquirY' No. 9019.-Wanted, address of Tbe Old 
nene8Sary to Kive the number of the iuquiI'Y. Town Calioe Co. 
Wbere manufaotnrers do not l'eIIpond promptly tbe In4UiI'Y No. 9O�0.-Wantedthe addresBes of tbe 
inqutry may be repeatea. 

MUNN & CO •• Inc. m;:�. I'Ynr;:.o;:e�_;:;:�:facturers of machln' 

���������������������'!!' ery for manutaotnrlng alcohol and turpentiue from 
• 1 88wdWJt. · . 

B U S I N ESS O PPO RTU N IT I ES. motor. not exceeding tbree poun<lB In weigbt, InClodlng 
. ' . lnqUIrY. No. 9�.-Wanted. to buy a lIgbt, small 

over,thlng in goillJ{ order. 

=d �r����l�1��cre;b=���t!e IDqa1I'Y No. 9O�3.-W""ted, to buy silk machlues 
date· workshop and most modem machinery wlU under. . from _reeling, �, dOllbllng, to the IInal process 
take by · lU'I"aIIgeDlent tbe m$nlllacture of patented of IIl&kiDa it Into cloth_ artlcles for AJiierloan 1Irm not wishing to open own ' factory In England. BalchlIl, Schol. '" Co., Ltd., Len- .r.quirY N o. 90�.-W_ed, .tbe add

f
resB 0
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nox House, Norfolk street, Strand, London. wbo can manufacture fire extingl1illbers 0 me 
Inquiry No. 886"'.�WRnted to buy nlckeIold for Inquiry No. 902:i.-Wanted, address of rubber 

buttons. . manutaotnrera in Germany. 

AGEN 1'8 W ANTED • ....,.l!1 sample outllt free. 50 per 
�':.i':�� C������"t:t��'e ���g��: 
sale lIjfeocy house In tbe United States start you In a 
profttable .buslness without one cent of capItal. lllxpe­
rtence unuecessarY. Write for free outllt at once. 
McLean Black & CO., Inc., 60 Beverly St., Boston, Mass. 

luquiry No. 891 S.-For manufacturers of "Wvdt's 
Eleclro-Catalytlc Sparki� Plug." 

MANUF AC l'L'RKRS, CAPITALISTS - I will sell 
outright or manufacture 00 royalty a most valuable 
Invcntion. For futl particulars, addre88 M. R. Schultz, 
Southampton, N. Y. . 

) uqaiI'Y No. S9'�l.-Fortbe manufacturers of gilt 
paper. ' 

Inquiry No. -902ti.-Wanted, address of vartlea 
who make ·· invar " or other me�a18 having a row c0-
efficient ot expansion. 

Inquiry No. 9027.-Wanted, the addre .. of manu­
faotnrers of small wOOden anlcles. 

Inq"iry No. 9028. - Wanted. to buy' a washing 
machine tbat 18 run by a ooU 8prmg motur. 

InqniI'Y Ho. 9029. - Wanted. catalogues and all 
informatton on machinery tor braiding straw in manu-, 
ractnrlug straw bats. 

Plow, gang, C. Smart . . • . . . . . . . . . . . . .  · · · ·  933,8ii8 
Plow steering mechanism, motor, C • .Ii". Hill . 933,984 .  
Plunger, H. E. Karnes . . . . . . . . . . . . . . . .  · · ·  934,1!H 
Pocket book or bill bolder, W. H. S. Fernald 934,060 

PATENTS FOR SALE. Pole, sectional, O . . O. M. Seiple . . . . . . . . . .. . 933,854 
Pool table., R. Rolley . . . . . . . . . : . . . . . . . . . . .  934,380 

FOR SALE.-Pateut No. 932.885. Speed glille for Post card: rack, Kaiser & Klem . . . . . . . . . .  934,318 
auto�oblles SQ construoted that all vibration of tbe Potato digger, D. Y. & D. El. Hallock • . • • . .  933,980 
Indlcatorla obvlated. For further Information write Poultry securing device, J. F. Beatty . . . . . . . 933,817 
to J. K. B., 1Jox 'i'lS, New York. Powder receptacle, J. T. Stapleton . . . . . . 933,796 

Press and vulcanizer, combined, J. K. Will-

In!tn,,�ut�t.�1io�922.-wanted tbe address of Worth- iams . . . . . . . . .  , . . . . . . . . . . . . . . . . . . , . . . . •  933,868 
Pre$Snre generator, mixE"r, nnd engine, com-

FOR SALE ON ROYAI.TY.-A new and Improved blnatlon, J. Illy . • . . . . . . . . . . . . . . . . . . . . .  933,907 
rotary engine, operated by compres8ed air and stetnn Propeller, screw, D. F. Lawrence . . . . . . . . . 933,768 
Sure selier wnen merits are known. Canadian patent Pull socket, O. R. Thomas . . . . . . . . . . . . . . . . 934,236 
also lor sale. ThOs. Jorgensen. Martinez, California. Pumpmg engine, direct acting, J. Hutch-

Inquiry No 8931 For paAies who manufacture Ings . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . .  934,312 
the Western Stump Hor-;" for boring stumps. . Pumps, sbaft mounting for rotary, M.. A. 

Mills .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934,084 
FOR ilALE.-Fountain Pen. Writes red and black. Punch, S. A. Le88n • • . . . . . . . . . . . . . . . • . . . . • •  934, 194 

Patented June 2, 1908, Most valuable for busine88 men. Push cart, J. Z. Benedict . . . . . . . . . . . . . . . . 934, 132 
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Pusb cart, H. A. Veling • • . . . . . . . . . . . . • . . . .  934,244 
�� � "" .... S "  Puzzle, J. M. McCautey . . . . . . . . . . : . . . . . . . . .  934,203 

Inquiry No. Io;941.-For manufacturers of IDa- Radiator fitting, steam. :r. J. Wilson . .. . . . . .  933.869 
chlnery for making .lIy screens. . Rail clamp, R. N. Walton . . . . . . . . . . . . . . . . . . 934,316 

Rail fastening, M. Elslg . . . . . . . . . . . . . . . .  , . .  934,004 
FOR SALFl..-Patent No. 910.174, Improved combina- Rail joint, M. E. Rethurum • . . . . • . • • • • . . • • •  934,271 

tion lock for dours. One of the best articles for the Rail point, emergency, M. Holland . . . . . . . . . .  933,902 �al�::n����� Wo'tn
nuf, I���!i4J:"s'"!.,eCwHiortPPlY RaU joint, splice bar, N. Benjamin . . . . . . . . 934,270 

Railway, automobile scenic, A. G. Neville • .• 933,914 
II!IJ!liri No. 89tiO .-For the acldress of the Wind': Railway despatcb catcher, A. Reamer . .. . . . . 934,129 

sor ,Mfg. 00 •• manufacturers of waterproof collars and Railway fence and gate, C. S', Sbute . •. . • . . • •  933,851 
cu1l's. Railway frog, Price & Thomas . . . . . . . . . . . .  934,213 

Railway journal box and truck frame, L. FOR SAI.E.'-ValuablehOO)l-8havi� paten�prove" G. Woods . , . . . . . ; . . . . . . . . . . . . . . . . . . . .  933,809 ?::l.t:lr t;:'�f�� r::J':.'hr.;�,%":�e � l� Railway lighting- and signaling device, C. A. 
11 PIne street, New York. . Rall::� raii; ' C." iii: '  N�';'b�;"��: : : : : : : : : : :  m:r::; 
Ooh

IB
en
qUdiert

Y oNto
0r' Oo

S9. 
titi.-Wanted the IIddress of the Railway spike, C. K. Butt8 . . . . . . . . . . . . . . 933,743 

M RallWliy switch, automatic frogless, J. A. 
Moore . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  934,086 

TYP E W R I T E RS. 

tl���:�:���:::,�?bi��rln':.e:;�c!!; snpplied on all makes of tYllewriters. 3 ':f:bOns ll.OO. , 
Standard Typewriter Excba�e, 23 Park Row, New York. 

Inquiry No. S969.-Wanted machines tbat make 
accordion dress platting (steam). 

E D U CAT I O N A L. 

CIVIL SERVICE lIlMPLOYIIlES &repaid weUfor easy 
work.; examinations of all kinds soon ; expert advice. 
sample questions ard Booklet 40 descr1bi�

E
oslt.ons 

��s�l����\�t ·�i!J::��
k
C:�cir����i=!t _ 1>�dree. 

Inquil'Y No. S9,.,..-For manufacturers of mao 
"b inery fvr manofacturing denatured alcobol. 

H E L P  WANTED. 

LOCAL REPRESENT ATl VE W ANTED.-Splendld 
income assuredriJ!:ht man to act as our representative 
after learnlnll ourbuslnes8 tborou.hly by mall. Former 
experience UDnE'cessary. An we require 1M honesty t abi li­
t,,·, ambition and Willingness lO learn a lucrative busi­
ness.- No solicitIng or traveling. This is an exceptional 
OPportunl� for a mao In your section to get Into a big 
f�itNfe�U w;i� ";!�
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Inquiry No. 8980.-For the addre88 of manufsQ­
turers Of mortars and pestles that are used by druggists. 

M I SC E L LA N EO U S, 

IF YOU WISH TO BUY 0 R S EI.L COINS send stamp 
and ask Mr. Alexander for information and a free copy 
of valuable illustrated pampblet. Alexander '" Co., 83 
Devonsbire St., Boston, Mass. (Established 1l!1S.) 
tb�n�,!!rWr,.�i�

9
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a
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meters. 

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

COMPLETE LISTS of manufacturers In all lines sup. 
plied at sbort notice at moderale rates. Small and 
�r��sli:1.��

m
f!!e4,,�r�':derh�t aiJ���.pri��dr!:s 

Munn & Co., Inc., List D�Partment. Box 773; New York. 
A LIST OF 1,500 mIlling and consulting enll'ineers on 

cards. A. very valuable list for mrcularizl�. etc. 
Price , $15.00. Address -Munu '" Co., Inc., Llst .. Uepart. 
ment, Box 773, New York. 

Inquiry No. 8990.-For information regardln� 
sb oes not !Dade of leatber but similar to the same and 
are as durable. 

Inquiry No. 8996.-Wanted addresses of manu­
facturers of machinery for worki� orange wOOd mant­
CUl'e sticks. 

Inquiry NQ. �99".-Wanted the addresa 01 the 
manufactur8l'll of bread or cake bOxes. 

InquiI'Y No. 9001.':'For the address of progressive manufacturers of fruit jars. 
Inquiry· No. 9009.-Wanted the · address of tbe 

manufacturer of'We " Leech " showcard holder, a de­��h��� held to the outside of a show window by' 

Inquiry No. 9010.-Wanted , to  buy a " Rector 
Help.a.Phone." 

bO'x'!.�,�rb,:�i,,=101·;::rn�0�s,�10�rt� ��� ble melon., etc. . 

Railway tie, C. R. H\>lden . . . . . . . . . . . . . . . . 933,836 
Railway tie, G. S. Thompson . . .. . . . . . . . . .  933,862 
Rollway tie, Carpenter & Humphrey . . . . . . . .  934.040 
Railway track, W. E. Sizemore . . . . . . . . . . . . 934,022 
Rllliway track, E. A. Barber . .  . . . . . . . . . .  934,265 
Railway track instrument, H. M. __ Iem, tby 933,871 
Railways. overhead line material for elec-

trical, H. P. Davis . . . . . . . . . . . . . . . . . . 933,747 
Rake, W. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . 933,990 
Raking; turning and loadIng corn, hay, aDO 

tbe like, implement for, O. Preuss . . . . . .  933,785 
Range finders, instrument for adjusting, 

Bar & Stroud' . . . . . . . . . . . . . . . . · . . . . . . . . . . 933,873 
Razor, safety, G. A. Johnson . . . . . . . . . . . . . • 934,074 
Receptacle, folding, L. P. Browll . . . . . .  �' • .  933,9;)5 
Reel holder, J. P. Weaver . . . . . . . . . . .  ' . . .  934.114 
Refrigerator, J. PHanz . . . . . . . . . . . . . . . . . . . . 934.011 
Refuse receptacle, V. Azzara • . . • • . . . . . . . . .  934,262 
Relay device, overload and reverse cur-

rent, F. OOl)rad . . . . . . 933,746, 934,390, 934,391 
Reversing mecbanl8m, V. H. Palm : . . . . . . . 934,343 
Revolver, self cocking. ' C. M. Stone . . . . . . . . 933,797 
Ridge roll, T. H. & F. W. Martin . . . . . . . . . 934,329 
Road engine. Covell '" Dickinson . . . . . . . . . . 933,825 
Roaster. See Coffee roaster. 
Rock drill, W. L. Smith . . . . . . . . . . . . . . . . . .  934,102 
Rolling mills, J. E. york . . . . . . . . . . . . . . . . . .  933,812 
Roost, chicken, H. R. Kaneaster 0 · '  • • • • • • • • •  934,075 
Root extractors. riddle for. B. G. Patterson 934,345 
Ro�in, purillcatlon of, H. T. Yaryan . . . . . . . .  934,257 
Rosin vat, J. H. Tomberlin . . . . . . . . . . . . . .  934,374 
Rotary engine, J. S. Da Costa . . . . . . . . . . .. .  934,143 
Rotary engine, F. O. Bible . . . . . . . . . . . . . . . .  934.384 
Ruler, parallel, H . •  Van Altena . . . . . . . . . .  933,798 
Sad iron facing machine, R. H. Dorsey . . . . . . 933,962 
Sand drier, C. S. French . . . . . . . . . . . . . . . . . .  933,898 
Sander, ·pneumatic, O. F. KaDisius . . . . . . . . . .  933.991 
Sanitary· closet, J. H. Davis . . . . . . . . . . . . . . . . 933,830 
Sanitary shield packages, machine for cut-

ting' and folding, A. Stewart . . . . . . . . . .  934,368 
Sashes, antirattler tor window, P. C .  Wiest 934,253 
Savings, means for encouraging and facili-

tating tbe accumUlation of, C. F. Hess 933,754 
Saw feeder, L. M. Endres . . . . . . . . . . . . . . . . 933,965 
Saw, hand, Wicke & Dark . . . . . . . . . . . . . . . . 933,861 
Saw swaging machine, W. L. Covel . . . . . . . .  934,046 
Sawmill, railway· tie, E. T. Thomas . . . . . .  933,932 
Scaffold, window, A. E. Bond . . . . . . . . . . . . . .  933,740 
Sealing machine, C. H. Overkamp . . . . . . . . 934,417 
Scraper, road, E. G. Hartle . . . . . . . . . . . . . . . . 934.071 
Screw, A. Umholtz . . . . . . . . . . . . . . . . . . . . . . . . . 933,860 
Screw driver, pocket, H. J. Borsch . . ,  . . . .  933,878 
Screw, macbine, J. L. De Steiger . . . . . . . . . .  983,831 
Seal lock. H. Stamm . . . . . . . . . . . . . . . . . . . . . . .  934.229 
Seals, making bottle, G. H. Gillette . . . . . .  934,399 
Sealing vessels, means for, J. .M. Hicks . . .  934,072 
Seam body" former, lap. L. C. Krummel. . . .  934,191 
Seat end, E. G. Budd . . . . . . . . . . . . . . . . . . .  933,742 
Securing bodies together, means for, R. C. 

Sayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933,852 
Seed, duplex apparatus for dellntlng cot-

ton. Nahm & O' Brien . . • . . . . . . . . . . . . .  934,336 
Self cleaning tank, C. H. Vogler . . . . . . . . . .  934,246 
Se'parator, G. W. Christoph . . . . . . . . . . . . . . . . 934,042 
Sewing machine tuck creaser, F. W. Bec ... 

kert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  933,819 
Shaft coupling, J. P. Gold" n . . . . . . . . . . , . . . .  934,160 
Shafts and the like, sinking, D. E. Moran, 

et al . . . . . . � . . . . . . . . . . . . . . . ; . . . . . . . . . . .  933,776 
Shapers and analogous machiJ].es, supporting 

mechanism for draw cut, M. & H. E. 
Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934.088 

Sbipping box, C. A. Loockerman . . . . . . . . . .  934,327 
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Sbuttle, J. Robinson . . . . . • . . . . . . . . . . . . . . . .  934.01 7 
Sifter, H. · W. Case . . . . . . . . . . . . . . . . . . . . .  934,283 
Sign, W. J. Bailey . . . . . . . . . . . . . . . . . . . . . . .  934.381 
Signaling device, electric, R. V. Cbeatbam . 934,284 
Signature gatherer, C. · L. Smith . . . . . . . . . . 934,365 
Single trigger mecbanlsm, E. E. Osgood . . . . 934,009 
Skate, J. N. Stott . . . . . . . . . . . . . . . . . . . . . . . . .  933,929 
Smoke box superheater, M. Fiscber . . . . . .  , .  934,151 
Smoke consumer, S. H. North . . . . . . .. .. . . .. . .  934,415 
Smoke tester, plumbing, A. F. Pbllfj> . . . •  933,922 
Snap hook and choke strap connection, 

combined, H. S. Burnett . . . . . . . . . . . . . .  933,951 
Snow guard, F. A. Peter . . . . . . . . . . . . . . . . . . 933,784 
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One l(OH-I-NOOR 
Pencil at lOc lasts 
loDger tha.J1 any 6 
others, at ·ANY price 

Ii  dilferODt grades cf hardn_ stationer will not suPP\Y you-
aucf'''''' 68 to 911. If your write to us. 

L I: C, . IWU>TMUTH, Eat. 1790, 34 E. 23d SL, New York 

To be published. about October 20th 

Three New Interesting Books 
The Scientific �rican Boy at School 

By A. RUSSELL BOND 
12mo. 320 Paga. 300 IllasfTatioll8. 

PTice $2. 00 postpaid. 

THIS bOO
. 

k is a sequel to "The SlCie

.

ntlfic A. merican BOY
i
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of which have been sold, and has proven very popu ar with the boys. rhe 
main object of the book Is to instruct how to build various devices and ap­
paratus, particularly for outdoor use. 'rhe construction of the apparatus is 

fully described and the instructions are interwoven in a story, a feature which has 
assisted in making the "Scientific American Boy" so popular and interesting to the 
boy. 

It takes up the story of "Bill" and several of his companions at boarding school. 
Tbey form a mysterious Egyptian society, whose object is to emUlate the resource" 
fulness of the ancients. Their Chi!)f Astrologer and Priest of the SIIlcred Scarabeus 
is gifted with unusual powers, but his magic is explained so that others can copy it. Under the directions of the Chief Engineer, dams, bridges and canal·locks are 
constructed . .  The Chief Admiral and Naval Constructor builds many types of boats, 
some of which are entirely new. The Chief Craftsman and the Chief Artist also have 
their parta in the work don e by the Soci�ty, over which Pharaoh and his Grand Vizier 
have charge. Following Is a list of the chapters : . ' 

Chapter .1, Initiation ; Chapter II, Building a Dam ; Chapter III, The SkUr ; 
Chapter IV, 'l'he Lake House ; Chapter V, A Midnight SlIlrprlse ; Chapter VI, 'rho 
Modern Order of Ancient Engineers ; <-�apter VII, A "Pedal Paddle-Boat" ; Chapter 
VIII, Surveying ; Chapter IX, Sounding the Lake ; Chapter X, Signaling Systems ; 
Chapter XI,  'rhe Howe 'l'russ Bridge ; Chapter XII, 'rhe Seismograph, Chapter XIII, 
'rhe Canal Lock ; Chafter XIV, Hunting with a Camera ; Chapter XV, The Gliding 
Machine ; Chapter XV , Camping Ideas ; Chapter XVII; 'rhe Hf! unted House ; Chapter XVIII, Sun Dials and Clepsydras ; Chapter XIX, · The Fish-Tail Boat ; Chapter XX, 
Type Photography ; Chapter XXIt.,. Water-Tights and Current Salling ; Chapter XXII, 
The Wooden Can oe ; Chapter XxIII, The Bicycle Sleigh ; Chapter XXIV, Magic ; 
Chapter XXv., the, Sailboat ; Chapter XXVI, Water Sports, and Chapter XXVII, A 
Geyser Fountain. 

Handy Man's Workshop and Laboratory 
Compiled and Edited by A. RUSSELL BOND 

12mo. 400 Paga. 350 Illustrations. 
Price $1. 50 postpaid. 

EVERY practical mechanic, whether amateur or professional, has been confro

. 

nted 
many times with unexpected situations calling for the exercise of considerable 
ingenuity. The resourceful man who has met an issue of this sort successfully 
seldom, if ever, is adverse to making public his methods of procedure. . A:fter 

all he has little to gain by keeping the matter to himself and, appreciating the advice 
of other practical men in the same line of work, he is only too glad ·to contribute· his 
own suggestions to the general fund of Information. 

About a year ago it was decided to open a department In. the Scientific American 
devoted to the interests of the handy man. There was an almost immediate response. 
Hundreds of valuable suggestlor., s  poured in from every part of this country and from 
abroad as well. Not only amateur mechanics, but professional men as well were eager 
to recount their experiences In emergencies ap.d offer useful bits of information, in­
genious Ideas, wrinkles or "kinks," as thE y are called. Aside from these, many valu­
able contributions came from men in other walks of life-resourceful men, who 
showed their aptness at doing things about the house, in the garden. on the farm. 'rhe 
electrician and the man in the physics and chemical laboratory furnished another tribu­
tary to the flood of ideas. Automobiles, motor cycles, motor boats and the like 
frequently call for a display of Ingenuity among a class of men who otherwise would 
never touch a tool. 'l'hese also contributed a large share of suggestions that poured 
in upon us. It was apparent from the outset that the Handy Man's Workshop Depart­
ment In the SlCientific American would be utterly inadequate for so large a volume of 
material ; but rather than reject any really useful ideas for lack of space, we have 
collected the worthier suggestions, which we present In the present .volume. They have 
all bpen. clesslfied and arrar ged In eight chapters, under the following headings : 

I, I<'lttlng up a Workshop ; II, Sibop Kinks ; III, Soldering of Metals ; IV, The 
Hllndy Man In the I<'actory ; V, The Handy Man's Experimental Laboratory ; VI, The 
I-Iandy Man's Electrical Laboratory ; VII, The Handy Man About the House ; VI II, 
'1'h{' Handy Sportsman. 

Concrete Pottery and Garden Furniture 
By RALPH C. DAVISON 

A •• lstant Secretary Concrete Assoclatlon of Amerlc:a 

12mo. 200 Pages. 150 Illustrations. 
PTice $1.50 postpaid. 

THIS work should appeal strongly to all those interested In ornamental con. 

. .  
crete, as the author has taken up and explained in detail · in a most practical 
manner the various methods of casting concrete in ornamental shapes. The 
titles of the thirteen chapters which this book conta'ins will give a general 

Idea of the broad character of the work. They are entitled : 
I, Making Wire Forms and Frames ; II, Covering the Wire Frames and Modeling 

the Cement Mortar into Form ; II, Plaster Molds for Simple Forms ; IV, Plaster Molds 
for Objects Having Curved Outlines ; V, Combination of Casting and Modeling-An 
Egyptlon Vase ; VI, Glu.e Molds ; VII, Colored Cements and Methods Used for Producing 
Designs with Same ; VIII, Selection of Aggregates ; IX, Wooden Molds-Ornamental 
Flower Pots MO(leled by Hand and Inlaid With Colored 'rile ; X, Concrete Pedestals ; XI, Concrete Benches ; XII, Concrete Fences ; XIII, Miscellaneous; Including Tools, 
Waterprooling and Reinforcing. 

'l'he first two chapters explain a most unique and original method of working 
pottery which has been developed by the auth,or. The chapter on color work alone is  
worth many times the cost of the book inasmuch as there is little known on this 
subject, and there is a large and growing demand for this class of work. The author 
has taken for granted that the reader knows nothing whatever about the ' material 
llnd has explained each progr('sslve step in the various operations throughout In detail. 
These directions have been Bupplemented with half·tones and line illustrations which 
are so clear that no one can misunderstand them. 'rhe amateur craftsman who has 
been working In clay will especially appr{'clate the adaptablllty of concrete for pottery 
work, Inasmuch as It Is a cold process throUJ�'hout, thus doing away with the necessity of kiln firing, which Is necessary with the former material. The book Is well gotten 
up, and Is printed on · heavy glazed paper and abounds In handsome , illustrations 
throughout, whIch clearly show the unlimited pOlslb!l1tles of ornamentation In concrete. 

Send your order. now, and a copy of the book de.ired 
wiD be mailed on the day of publication. 

MUNN & CO., Inc., Publishers, 36 1 Broadway, New York 
Plea.e mention tile SCIENTIFIC AMERICAN when writinll to advertue,.. 
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Your best negatives 
deserve, 
p o o re r  
need :-

and your 
n e gativ e s  

VELOX 
Velox i s  the o n ly paper that 

is  made w ith sole reference 

to the requirements of  the 

amateur .  The best develop· 

ers and finishers of  amateur 

work use Velox exclusively 

because it
· 

is the only paper 

that works p roperly with n e g ·  

atives m a d e  u n d e r  t h e  harsh 

conditions of l i ghting that the 

amateur almost invariably 

encounters . 

Don't permit anybody to insult 
your negatives with an inferior 
substitute. 

.If y o u r  developer and finisher 

doesn ' t  u.se Veloz, write us ,. 

W� will tcllyou of one who does. 

N EPERA DIVI S I O N, 
Eastman Kodak Co. 

ROCHESTER, N .  Y.  

Cheap �and Rel iable Water Supply 
P o r  irrigatiou,  m i n i n g ,  on t h e  stock or dairy farm 
and for suburban homes the 

NIAGARA HYDRAULIC 
is the cheapest pump you can i n s t al l .  No con i ;  
no steam ; DO oi l ; no labor- no cost o.fter i n ­
stallation. Works d a y  and night. Write 
for catalogue A A  and estim ate. We fur­
nish Caldwell Tanks and Towers. 
� NIAGARA. llYDRAULIC ENGINE CO., 

140 Nauau St., N.  Y • •  'aetory : Chester, Pa. 

4 H. P. Stationary Complete 

Gasoline Motor $6900 
10 H. p .. Complete. 8140 

-

For FACTORY USE, IRRIGATION WORK OR 
ANY KIND OF PUMPING, FARMWORK, ETC. 

GUARANTEED by a Write for full description of 3. 4, 
respon s i ble coneern. 6 and 10 H . P. Stationary Engines 

GRAY MOTOR CO •• 1 1  Leib St., Detroit, Mich. 

Scientific American 
Snow me l t i n g n pp H ra t \ 1 � ,  J.  B.  d " Homerg ue na3, 837 
::;od<l _ w u t (' r  H pp a l'a l l i R .  " < l I ve lU t i n g  for, P . 

B u n i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! J :H .u::n 
�olc  g'o l lg. i l l g"  I l I a l " i l i l l l' • .  1 .  H I I �lie l d  . . . . . . . . . . H:-::� , S20 
::;pced I hn i t i l l ,t;'  dcvkf.:!, l ' l l l l l (-' I'OY & j\ l c l l u gh U;:H:,� J l 
Speed regul a t i l l g  lUl't h a l l i s l l l ,  U. It'. Le i ger , 

rei ssue . . . . . . . . . . . . . . . . . . . . . . . . 1 : J ,o:n 
Spri l l g  wbeel , H. J .  \Vlldbugcn . . . . . . . . . . .  U3B,807 
Spl'i l l g  wheel, J!'. N. G i bb . • . . • . . . . . . . . . . .  D;·34, ] [)V 
Squa re, cow b i n a t ioll cen te l' , 1 ' ,  1 1 .  A l l i HU I l  n;-H , 260 
� t alllp r o i l l ,  O. U. l ' u r l�ey p i l e  . . . . . . . . . . . . .  n34,:i54 
Stancb i o l J ,  M .  A.  M i ley . . . . . . . . . . .  !)33 ,77G 
S teel, m a n u f a c t u re of,  \\" .  It. " · a l kel '  . . . . . .  934 , 247 
Stel' i 1 i z i ng n p pa l"a t ul:i , E. J\. l'f J n L U a I l  . . . . . . . . . .  93.,1 , ] 90 
S tereoscop iC a pl>l i u n ce , G . . \. I T .  K l ' J 1 I 1 l ' I" . . 9a3 , 844 Ster l i7. i ng a ppa l'a tus ,  E. J.\" l'Ol l l u a n  . . . . . . . . . . ! ):.H , 1 90 
S t i rr u p ,  11'. M. ·C u r t p r  . . . . . . . . . . . . . . . . . . . . . 933 ,958 
Storage chambe r  l:i t u fting IJox, Da i l ey &:. 

l ,ollg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n34,289 
Store house fOl' vCg"ctable s,  :'II.  .ID.  Brauley . .  U:i4,274 
S tovepipe coupl i n g ,  E .  N .  l{,umsey . . . . . . . . . . U;34, 850 
S t ra w  and m a n u re sprcader, D e t w i ler  & .. 

Fi reba u gh . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  934 , 1 46 
S u g a r  sepa l'a tor , A. . M a a sseu . . . . . . . . . . . . 9;H, 000 
SurfaCing rol l ,  1<'. It. A l l e ll . . . . . . . . . .  933, 940 ::iul'g ical ap pl i a nce . ] 1 .  T u n uesseu . . . . . . . . . .  034 , 240 
Surgical bundage,  Nord & H i l len . . . . . . . . . . . .  933 , 9 1 G  Sw i ngle tree a t ta ch men t , 1V . .A .  K o c h  . . . . • •  D34 , 1 89 
Switch indicator,  C. A. C l a rk . . . . .  934 , 4 2 1  
Switching d e v i c e ,  fl u i d  pressu re. R. V.  

Chea t h a m  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n34, 138 
Syringe case, phy si cian ' S  h y pode r m i c ,  S .  

Si nkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  933 , 7 9 ]  
Tapping m ach i ne , J. 1\[.  Larson . . . . . . . . . .  934 , 407 
'l'arget trap th row i ng arm, 1'.  Nor t h  . . . . . . . .  934 , 093 
rrelegraphy ,  t u n er foL' w i re l ess . f l .  D u n ·  

wody . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  934 , 206 
'relephone construction::;,  w a l l  d i s t l' i b u t ing-

ring for, J. H . W i lsol l . . . . . . . . . . . . . . . . .  934, 255 
Telephone stand, C. S .  Cuom . . . . . . . . . . . . . . 9;;; { , 824 
Telephones to wallS, device for fa sten ing , J.  

B. Horton . . . . . .  . . . . . . . . . . . . . . . . . . . . . 933 , 838 
Tempera t u re indicator,  a u t ol D a t i c ,  'V . E. 

Campbell . . . . . . . . . . . . . . . . . 034 . 2 8 1  
Tex t i l e  ma tel'i a l s ,  s i z i n g ,  J .  Boyeu x  . . . . . .  934 , 034 
Thermo s t a t ,  G .  A .  Weld . 934 , 1 1 6  
Th read a n d  tape hol der ,  G .  " . . We i ss . . . . . .  934 , 251 
'rh read c u t t i n g  die, L. Castl 'acanc . . . . . . . .  034 , 1 39 
T h l'esher con c a v p ,  C. E. Store r  . . . . . . . . . . . .  934 , 1 06 
'l'icket holdel', F. 1<' . Sayles . . . . . . . . . . . . . . . 934 , 220 
'l''icket holder, K. Bleka s t n d  . . . . . . . . . . . . . .  034 , 386 
Ticket bolder a l l d  cOll n tel ' ,  combined, L. S .  

Frambes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  933 ,943 
Tiles, com pos i t io n  of rna ner to be used for, 

B .  & A . G l i s t i a n u  . . . . . . . . . . . . . . . . . . . . .  933 , 979 
rr'ime recorder a nd the l i ke, It . B u rk . . . . . •  93-1 , 038 
Ti re protector, D .  Day . . . . . . . . . . . . . . . . . . . . .  933 , 748 
Tire se t t in g m a c h i n e ,  Uellderson & Lou rie 033, 834 
Tobacco stemm i ng ma ch ine , A. G rodsky . . . .  933 , 978 
Tongs, p i pe and caS i ng, r.r. l\J i l l s  . . . . . . . • . •  934 , 332 
Ton gue . veh i c l e ,  1\1 . R. Lu n n  . . . . . . . . . . . . . . . 934, 080 
Tool, combi n a t ion , F. J. Stol le . . . .

.
. . . . . . . . . •  933 , 860 

Tool, m a cb i n e ,  G. l\. u w a d a  . . . . . . . . . . . . . . . .  934,Q79 
Tool , pne l I IJ'. 11 t i c ,  A. Schulll . . . . . . . . . . . . . . . . 934 , 096 
Torpedo tube,  C.  Ltlllren t i . . . . . . . . . . . . . . . . . .  934 , ] 92 
Toys , jo i nt conn ect ion for mech a n i c H I ,  R .  

S t c i ff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'.rm c i l l g i n s t rumen t , 1 1 .  l\I. C. J a ll l luol t 7. .  
r.rl'U n s i t ,  1 ' .  Ferber . . . . . . . . . . . . . .  . 

934 , 025 
933 , 759 
933 , 897 

r.l'J'Hp .  See Adj u shl b l e  t r a p . 
rrJ'el l i s  w i re dropper, h op,  "- . A. S l opper .  934 . 023 
'l 'rOl l Sl ' I ' ::;  st re t cb c t" a n d  h a n gc I ' ,  A .  l lo l m e s  934 . ] 72 
T r u c k ,  l'oa d ,  G. Sp ru ng . . . . . . . . . . . . . . . . . . . .  933 , 794 Trun k , cy l in d r i cal , C. F. H ud n a l l . . . . . . . . . .  933,758 
Truss, G .  \Y .  Bell . . . . . . . . . . . . . . . . . . . . . . . . . 934 , 1 30 
'l' u be a nd UOX , G .  H. B a r t l e t t . . . . . .  034 , 266 
Tubes, m a ld n g  closed end, L. E. 1 I 00 k {' l '  . . . .  934 , 1 74 
T u r b i n e .  1"' 8 ,  J. I lly . . . . . . . . . . . . . . .  933,906 
Type w ri te r ,  W. E. Ru ssel l . . . . . . . . . . . . . .  934,218 
rry pe w r i te r  D i l l i ng a t t a c h m e n t ,  1 1 .  U.  Y o u ng 933,942 
Type w l' i t e r paper feed ing de\' i ce.  U. .\. 

A I ll" a h a m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  934 , 1 2 6  
T y p e  wJ'i tf' l' t a bul a t ing dp\· i ('{'. ,Y o H .  H u l se 9R3 . 840 
Type w r i t i n g  m a c h i n e ,  C .  H. Sh epa rd . . . . .  934 , 1 00 
'rype wr i t in g  m a c b i n e ,  C. B. Y a w . . .  034 , ] 24 Umbre l l a ,  fol d i ng , K. S. J- ] u m mel' . 934 , 1 77 
Umbre l l a s  and the l i ke , l oc k i ng de v i ce for, 

Spcl'i' i n g  & Pride . . . . . . . . . . . . . . . . . . . . .  . 
U n i versal j o i n t ,  D. Corcora n . . . .  . 
V a l v e ,  'V. J I .  N{' we l l . . . . . . . . . . . . • . . • . . . .  
Valve,  H . F.  Thom pson . . . . . . . . . . . . . . . . . .  . 
V a l ve, 'V . 1 .  B e l l  . .  
Va l ve , 1V . Cole . . . . . . . . . . . . . . . . . .  . 
Valve a n d  water sea l ,  comb i n a t ion chec k ,  

J. G .  E ngl eh a rt . . . . . . . . . . . . . . . . . . . . 
V a l v e ,  a u toma t i c  r n i n  spou t ,  J. 1 ' .  Ol �oll . 
V n l ve ,  d ra i n, H. ?If. K i rby . . . . . 
Va l l'e , H u sh , D. E. Selby . . . . . . . . . . . . . . .  . 
Valve, flush t a n k ,  J. F. Cotter . .  . 

934,228 
034 , 1 40 
033 ,779 
933,863 
034 , 1 31 
934, 286 

934 ,297 
na3 , 9 1 8  
n34 , 1 88 
933 , 855 
984 , 045 
934, 353 

-- I N V E N T O R S -- ' F L Y I N C .  E N C I N E S.  
W e  manufacture all kinds of Machine Novelties. Consult us A �I E RI C A  TO THE I;'OR"E. 

as to developin&, perfecting and marketing your patents. Y O U  WA N T  H O RSE PO WER. 

MACH I N E  A C C E S S O R I E S  
... 

A N D  N O V E LT I E S  MFG . C O .  W E  G U ARA N T EE D O RISE POWER. 

P R O V I D e N C E  R I �O H. P. �OO L B IS .  
_

___________ 
'
_

.
_

.
_______ Five H our Full Powe r Test. See I t .  

C O  N S U L T I N G ENG I N E E  R. ae���\��:
o
�f�or:�

e
::,::�

d
k��b:I�g'I<"eCh:.%C':!a�:r!� �� 

ERN ES'!' L. RANSO�lE �bown in our en�! lle. \Vrite N o,v. 
Reinforced Concret,e REQUA COLES COM PANY, 11  Broadway, New York 225 West 4 9th Street, New York, N. Y. 

S O UT H E R N  S TA M P I N G  & M F G .  C O .  
Manufacturers of speci al and patented articles. 

B. S., N ns]lvUle, Tent). 

MODELS &. EXPE R I M E NTAL WOR K .  
lnventions deveioped. S p c cial lJ achlnery. 

E .  V .  BA I LLARD  co . . 24 F rank lo rl S i r e e t .  New Y o r k .  

RUBBER Expert Manufacturers FIne Jobbing Work 
PARKER, STEARNS tr. CO . . 288·290 Shelfield Av., B'klyn ,  N. Y. 

M 0 OR E Special Machi nery, Dies. Tools, Models. 
Melal Specialties, Inventions perfected. 

&. C O .  1 lUilIlUR Rml t l·Rnl. l l n  Sl r('t'ts. (,hlf'n�o, t:.S A .. 

M O D EL S  & EX PERIMENTAl. WORK 
Any l h i n g  from 1\ Wateh to nu A u t. omobile 

Chas. E. Dressler &. Co . , Metropol itan Bldg., 1 Madison Ave., New York 

DIE MODELS SPECIAL 
W ORK TOOLS MACHINERY 'NATIONAL STAMPING AND ELECTRIC WORKS 

153 · 159 S.  Jeffers.D Street. Chica� .• , 111. . 

M OD ELS &. E X PE R I M E N T A L  WOR K ,  
Gears. DIes. 'l'ools, N uveltles mnnufact'd. 

M .  P. S C H E L L ,  1759 Union Street, San Francisco 

M A S O N ' S  N EW PAT. W H I P  H O I ST S  
save expense and liability inCident to Elevators. 

A dopted by princIpal storehouses in New Y ork & Boston 
IUaufd. by VOLNEY W. lliA SON & CO., Iuc.  

ll>rovtdence. n. I:.  U. S. A. 

Exper imenta l .& M ode l Work 

BARKER MOTORS 
"Imitated. but Not Equalled" 
Fine mechanical features. 

Honest power ratings. 
Reasonable prices. 

Manufactured by 

C .  L. BARKER, 
Norwalk, 

new 
absolutely surpass anytbing ever 

- Conn. 

.atil"'Send Postal Today for Fre. Catalogue. 
BOOSIER STOY, fACTORY, 257State St..HuloD, Iud. 

YOU have a Right 
to INDEPENDENCE 
] f  y o u  have an honest desi re to escape s:ll:lTied 
drudgt:ry, I can instruct yOIl how to g:1in lill:1l1_ 
cial  i n dependtmce-how to seem!: (l Ll1 s l n ess of 
your own. Over 500 other!! have suco:et:decl 
and !l.re ready to help-for you w i l l  be)p tllem . 

Let Me Send You, NOW, 
tho:' story of this lIew business, w ith convincillg' 
FACTS snd FIGURES. W rite to<i:l.y {or 
pointers on the Collection Business. Val \"e for fi ush l ng tanks.  F. r '·lchet t .  . . .  

Valve (Ol' steam hea t i ng sY l:i t e m s ,  HlJ l O� 
m a t i c  rel ief, A. Mowel L . . . . . . . . . . . . . . .  . 933 , 777 Oir. &: ad1Jice fru. Wm. Gardam & Son. 221 Fulton St.N Y  Service, ��::'['�gllt�" ?\��cf,

t: Valve gea r  fo r t urb i ne s , C. Roth . . . . . . .  . 
Valve i n d i c a t o r ,  ga t e ,  A . . J. R i chmond . . . . .  . 
Valvp l i ft i n g  dedce, a n t i d rj" m e t e r ,  R. ]�. 

934 , 360 
n33 , 786 

DavIs . . . .  . . . . . . . . . .  934 ,050 
Valve J]wch a l l ism ·for s t e a lll e n g i nes, J. C. 

B i rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9�3, 952 
Valve, q u l c l, a c t ing sa fe t y , C.  R. M i l l s  . . . . .  n:!4 ,083 
Vapor b u m e r .  W. Chau sse . . . . . . . . . .  033,822, 98�, 823 
Veh icle cou p l i ng , A . '''eisler . . .  934 .250 
Veh i c l e  d r i v e  gea r, motor,  J. A. 'elton . . . .  D:l4 . 1 1 7  
Veh i c l e  s t ee r i n g  gear, E .  N .  Da n i e l s . . . . . . . .  9:1" . 1 -14 
Veh i c l e  wheel , I ng lee & ITu l ' t  . . . . . . . . . . . . . .  9:H . 1 78 
Veh i c l e  wheel , roa d ,  G. S. O g il v i e  . . . . . . . . . .  03 " , 34 1 
Veh i c le s ,  cou p l i n g  fOI '  power t r a l l s m i s s i o n  i n  

m o t o r .  H .  E .  C o ff i n  . . . . . . . . . . . . . . . . . . . . n34 .0�3 
Vel v�\t � ,  pl 1 Jsh ..... � .  n d  :-; i m i l a r f n u l ' i (; l:i ,  c u t t ! J I g  

�H E S C H  E. R D T L E:  S TA M P  C O . 
� STEEL STAM P !'> ,  L E T T E R S  & F I G U R E S. B R I D G E. P O RT C O N N .  

I Ippl hl llce for, P .  Berhog . . . . . . . . . . . .  . 
Ven t i l a t i n g  p l a t e  for l a m i nil t ed s t ruc t u res , 

C RU D E  ASB ESTOS  033 , 083 D I R ECT F R O M  M I  N E S  
0?3 . 7 6� 1 � __ -=-..:...::.c=-=--=-----:, R H M A RT I N P. A. La nge . . . . . .  . . . . . . . . . . . . . .  . 

Viol i n ,  J. M. GnlY . . . . . . . . . . . . . . . . . . . . . . .  . 
V i ol i n ,  I-I. l\ ] (){' I·tel . . . . . . . . . . . . .  . 
'Vugolt box COJ'np r i ron , J. B. C ross . . . . . .  . 
W agon box l i f t i n g a n d  d u m p i n g  device,  J .  

Ii". �1.vel's . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wal l ,  D. B. Luten . . . . . . . . . . . . . . . . . . . . . .  . 
'Va l l  t i e ,  Sch i l'ru & Fra n k  . . . . . . . . . . . . . . .  , . 
'Va shhoH 1'(1 , J. Schneider . . . . . . . . . . . . . . . . . . 

034 . 068 1. P R E PAR E D  • •  , g:�� :�l� ����n�Ta��, r����s� OFF ICE , ST . PA U L  B U I L D I N G  

934 .334.
1 220 B ' way , N ew York . 

n34.41 1 
n33,925 
034 ,222 

L E A R N 
EX PERT S HO R T HAND 
from court reponers. l n d i  vide 
ual i nstruction b y mail For 
begin ners and stenographers 
Easy to learn, wri te and read. 

Write for tyee catalogue. 
SUCCESS SHORTHAND SC H O O L  

Suite 409 79 Clar" Street, Suite 9().1 1416 Broadway. 
Chica.go, m. New York City. N. Y. 

We ha.ve l.wo schools. Address the one nearer you. 

- ELECTRI CITY 
PRACTICALLYAND I N DIVI  DUALLY 

G t H t d 'Vash i n g'  m a chine opcJ'tl t i n g  mech u n i s m ,  J.  

overnmen omes ea S I "ra s�����
1
,
S 

m
r
�Cl; i

'�� ' Oi)�;·�t i l�g . .  
���i]�; l·i �;I� ,· ·G ·. 

9R3 ,895 
N. Mel es . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  933 , 91 3 

50 EN,�R�:.��c���.��T. O:O!p�� Rp��EM E  $1 .00 
T H E  QUA LlT'I M UST PLEASE Y O U  O R  YOUR  M � N EY R E F U N D E D  

SAMP L E CARDS O R  WE D D I N G  I N V ITAT I O N S UPON REQUEST 

• TAUGHT , / 
Through the medium of tools and machinery. Our students 
learn by doing the work under the guidance of skilled in· 
structors, in the largest and best equipped Electrical School 

Over one and one half millio n  

acres o f  l a n d  o p e n  for s ettle ­

ment in Cheye n n e  River and 

Standing Rock I n dian Reser­

v atio n s ,  O ctober 4th to 23rd . 

Registrat ion at Pierre and Aberdeen, S. D .  
Direct r o u t e  to registration points is the 

Chicago & North Western Ry. 

Special low homeseekers' round t rip rates. 

This land is well watered by the Cannon 
B all, Grand, M o r eau and Cheyenne Riv­
ers and their tributaries. The soil is a 
light l oam, fertile and makes a good grain 
producing land. Thp land must be lived 
on and improved. A low v aluation o f  
from 50 c e n t s  to $6.00 per a c r e  has been 
placed on the land by the Government, 
arranged i n  easy annual payments cover­
ing a period offive years. 

The O. &: N. 11'. Ry. jJ'7'!nts 
a descriptive pa'lu,phlet, 
telUng how to sec twe a 
homestead oj ]00 ac,,.e8 
f"om the Govemment. 
lfIrl'.€ COllies on applica· 
tion. 

W B KNI SKERN PUlit:�';/�f'?!fik�(l"" 
Ohicago, Ill. 

,\Vn s h t u b  a n d  heater,  comb i ned, 1\.[ .  E. B r a t �  
t i n . . . : . . . . . . . . . . . . . . . . . .  933, 954 

"Va l· c h  pote n ce or balance foo t ,  J.  H. GOl'� 
m a n  . . . . . . . . . . . . . . . . . . . 934, 305 

Wuter closet, A. Coch l"A n . . . . . . . . . . . . . . . . .  934 , 422 
'ValeI' h pa te r,  G. V. A n d rews . . . . . . . .  033,736 
Wate,· l i f t ,  F .  0.  De H)·mel . . . . . . . . . . . . . . . n:l;{ , 894 
\Vn t{' r  p roofing fibrous m a l l' l · i H I �  . . \. O. Ta t e 0;�:3 . 861 
'Ve i g- h i l l ::r m a c b i n e .  au tom a t i c , rr. R. "·e.\' I l J I t  !l:14 . 420 
W e l l  <l l " i l l .  I I .  B . K i n g  . . . . . . . . . . . . . . . . . . . .  0:33 .762 
Whecl . W. S. La ug h l i n . . . . . . . . . . . . . . . . .  n:H.40S 
Wheel for motor CHI 'S.  e t c  . . G. S. Og i h·i e . 9:{4 . 4 1 6 
"Theel r i m .  d£"ta ch a ble , r. K i ndsche d . D:l4 . ] 87 
'" b i p  �o('k e t , Vri{ & J I i g g i n s . . .  D34 , 1 09 
W i nd s h i e l d .  ]�. Fl ngg . . . . . . . . . . . . . . . . . . . 934 , ] 52 
'",' i nd i n g  a n d  d o u b l i n g  fl 'H Illl'S h,r mea n s of a 

measu r i n g  clock ,  de" i c e  for stoppi n g ,  i\J .  
Ebe l i n g- . . . . . . . . . . . . . . . . • . . . . . . .  

W i nd l n ss , .T. S.  O rn m  . . . . . . . . . . . . . . . . . . . .  . 
Window , A. Ka selow . . . . . . . . . . . . . . . . • • . . .  
'Vindow d e a m " ,', .J. Nun . . . . . . . . • • • . . . . . •  V\ri ndow fixt u re , .T. G t' i z7A"1 l . . . . . . . . . . . • . . .  
W i ndow frame, K a h n  & K a n e  . . . . . . . . . . • . .  
W i ndow Jock, N .  B .  Den i son . . . . . . . . . • . . .  
"Vi ndow scree n ,  R .  E .  L. P a r n e l L  . . . . . . . .  . 
v\'indow scree n ,  E. Gral1pne'· . . . . . . . . . . . . • . .  
V\Ti ndow scree n ,  F. C .  Fel·gusoll  . . . . . . . . . . . •  
W i nd ow screen , A .  R .  Rhoudes . . . . . . . . . • .  
"' i re connector.  l i ne .  J .  S.  I 'ral  t . . . . . . . . .  . 
""' i re s t retcher. R m d b u r)' &. f : l "uhb . . .  . 
1V'ork holder,  1. J.  V a n  FIu tIel . J I' . . . . . . . . .  . 
Ya rn. d ry ing mach i ne , A l l sop & S i bson . . . .  . 

n34 , 053 
933 , 781 
934, 185 
934 ,007 
934 , 308 
933 , 008 
934 . 1 45 
933 , 782 
933 .975 
034, 059 
934,357 
934. 352 
034 . 387 
93�, 799 
934 , 1 27 

A pr1 n ted copy of the specification a nd d r a w i n g  
o f  a n y  patent i n  the forego i ng l ist ,  01" any pu tent 
in p r i n t i ssued s i nce 1863, w i n  be fu rnished from 
this o ffice for 10 cents, p l 'ovi ded the name and 
n u mbe r of t h e patent desi red and the date · be 
I? i ve n .  Add ress M u n n  & Co. , I n c . ,  361 Broadway, 
New York. 

Canadian pa tent s may now be obta ined by the in� 
ventors for any of the inventions named i n  the fore­
gOing l ls t . For te l'ms Hnd fu r ther particulars 
address M u n n  & Co. , T n c . , 361 Broadwlly ,  New 
York. 

S O C I A L  
atAT i O N E RS HOSKINS P H I LA. 

940 CHESTNUT ST. 

in the U. S. Write or call  for Prospectus. 
N E W  Y U H I<  E I_EU'I' .IU C A J, SClIOUJ, 

27 "Teet lZtlt Street New Y ork City 

"at6tlt�BfitY n' o_. __ M��:;In.�£!;;�l"!r;>;;r;l;-;;ik::ih1Sn1'Se-!i�Fl!w-;\B�l;;�f�: 
Burnin:;. corn m,..on .uerosene the A L A D  D I N  lrllll TH E 
MANTLE L*MP generates gas that gi ves a l igM KEY 
Illvre bril l iant than city gas, gasol i n e or elec.. 1a������!Ji!:U��5ul8c:c: tricity. S i mple, odorless. clean , sa.fe and dura._ � 
b l e ;  is revolutionizing l i ghting everywhere. are no greater intellectually Biggest Money Maker for Agents . your memory. E a s y ,  i n c reases 

�:J!���s�lf.evrsYk ��I:�ea;eVstr�M'��'h��a;aonllte;:� 1 0  ; gives ready memory for faces, 
get a lamp tree or apply tor agency propo.jtion. 

( REM EMBER" names, busi n e s s .  studies, conversation; 
MANTLE LA.M.P CO. of A.merlca, De.k 3t; Write to-day develops will, public s peaking. 

Portland, Ore., Waterbury, Conn. Winnlpeg, Can. DICKSON MEmORI 8CUOO-,," 100 AlldJtorl&lGl Bid,., Chlc:qo -------------------------------- -
Either of Paul De Kock's Masterpieces 
C UST A VE or BARBER 0 F PARIS, literally traqslated, 
bound and illustrated in Roxburghe style de luxe, depicting 
the scenes of gayety in 

REAL PARISIAN LIFE 
and Pearson's Magazine for one year Only $2 .00 
Two years' subscription and both books only $3. 75. Only 
a very limited number of books on hand-all we could get, however. Act quickly. Send your money to.day. 

Dept. 74, PEARSON'S MAGAZINE, New York City. 

Please mention the SCIENTIFIC AMERICAN when writinll to advertisers 



The Oil That Turns 
Minutes To Miles 

Vacuum lIIOBILOIL relJeves your auto· 
mobiJe of wear and friction. and leaves it free 
to wrestle with the minutes and the miles. I t  
makes perfect lubrication a scientific certainty 
and saves paying' for experiments and acci­
dents. disguised as repairs. 

VACUUM 

MOBI LOIL  
1s made 1n s i x  d i fferent grades for various 
kinds o f  automobiles. One o f  these grades 
Is the onp. oil the label of whIch guarantees 
it to be exactly suited to the requirements 
o f  your car. 

Do n o l  experi m e n l. Wrile for free bookle l, lisl. 
iog ever y automobile m a de a n d  showin g grade 
of MOBtLOtL necessary for i ts perfecl lubri. 
calion. Also conlains track records 10 dal. 
and olher facls o f  vital i n leresl 10 molorisls. 

lIr O B I L O I L  in barrels, and in cans with 
patent pouring spout. is sold by dealers every­
where. 1tlanufactured by 

VACUU M  O I L  CO. ,  Rochester, N. Y. 

Curtiss Motorcycles 
WORLD'S RECORD MOTORCYCLES 

Low tru .. frame. � R
.
oUer bea�ng engine. •. � 

Light wetght, great 
power. 

Write for catalog and 
booklet .. Achievement! . .  
THE HERRING·CURTISS CO.. Hammondsport, N. Y. 

GEER MOTORCYCLES 
�1[�1�io�c�e;i�s !\����. �: l:Z:gg 

•ell. P. 2.{' y l i nder G reen Egg, $225.00 
-i.H. 1", Bluebl rd • . . • . .  . . . . • • •  200. 00 

We have the hugest line of new 
and used Motorcycles in t.he country 
at the lowest ptiC�8. Every rna· . . - ����;.gur:to����d·nll�et:�n�8 Sro; 

Air Ships. Motors for railway velocipedes. Send £01" Catalog. 

HARRY R. GEER CO., 851 McLaraD Ave., ST. LOUIS, MO. 

Wizard Repeating 
LIQUID PISTOL 
Wlil 8tol) the most "leious dog (01' 
IUIlO) ,,. Ithunt perml\nent injury.  Per­
fect.ly safe to c:ury without danger of 
�����n"y i�

i
��id�

nd
N�e:�:.fd;e�YrfqU�n�f. tho;;�g:�r shots in 

one londID2'. AU dealers. or by mai l .  f,Oe. Rubber-covere� Holster, 10e. 
WILh Pistol , Sae. Money-order or U. S.  stnmps. No COinS. 
PAltKEIt, S'fEARNS &; CO., 298 Sheflleld Al'enue, Brooklyn, N. Y. 

J A G E. R.  
4-Cycle 

Marine 
E.ngines 

Skillful ly  deshmed and we l l  
butlt. SiLlill e l eVAI' control, cum· 
biD ing automat ic  carburettor 
with sp�k advance . Develops 
wide speed ranL!e and reliabil ity 
u n der most trying conditions 
S,zes a to 60  h. p. ::lend for cataloll. 

CHAS. J .  JAG ER  CO. 
2 8 1  Frank l in ,  c o r .  Batterymarch St .  

Boston .  Mass .  

BELLE ISLE 
�i��� ,!jt.�:,�,�,r�ffi������"�!3 
Ii!\ble '1-Cycle engine of its size on es.rth I \ --entirely new desi,e- t l .  i:npro\'t:d and 

� ���f:c��l:�hevt;�l�le;�� f ���::���.;��� 
boat. Cat..'llog describ!ng all sizes FREE. 

New Belle Isle Motor Co. ,  Dept D, Detroit,Micb. 
Start yourGaa En,ine with the Motsinger A�lo-Sparker 
and run i t  without t h e  aid of 
batteries. N o t a cheall magneto 

but the origina l  h i g h  grade 
8peed c o n t r o l l e d  friction 

driven dynamo. Perfectly 
Insulated . "wat e r a n d  d ust 

proof." Fully Guara nteed 
Opera.tes "make & break" 
and"jump spark." Charges 

all storage batteries for 19ni.  
tion and l i g h ti n g  on a small 

scale. perfectly with our 8poolal switch board in the 
circuit. Ten years actual service w ith over 36,000 
Auto-sparkere hi. operation to testtty to 1 ts merit. 

MOTS t N C E R  DEVICE M FC. CO. 
1 4  M a i n  St., Pendleton. Ind., U S A  

� Magical Apparatus. � Grand Bouk Catalo"ue. Over 700 en"raVIfi"8 
250. Parlor Tricks Catalogue, free, 

If A R T l N K A  & CO . •  lI1fr ... 4iJ3 Sixth Ave., New York 

Mahe a Motor Boat of 
any Boat in 5 Minutes 

You can do it with the Waterman Out­
board Motor which you can 
quickly attach (and detach) to 
the stern of any skiff, row boat, 
dinghy, punt, sail boat, and have a 
good motorboat. It is not a toy, but 
a reliable 2 H. P. Marine Motor 
that will drive an 1 8-foot row boat 
7 miles an hour. 4 hours on gallon 
gasoline. Simplest motor made. 
Weight 40 lbs. Equipped with Schebler carburetor. Four years' 
successful results behind it. Send 
for Catalog C. Canoe Motors I ,  2 ,  3 ,  4 Cylinden-Catalog K. 

Standard Type Molors, 1 to 30 H. P.-Catalog A. 
WATERMAN MARINE MOTOR CO. 1509 Fort Street. Welt. DETROIT, MICH., U. S. A. 

Scientific American 

Find this imprint on a fountain pen you will find the one that is popular for what 
it does-not for what it is said to do. 

A few of the most popular styles are illustrated below, Each style is made with pen points of 1 
every kind, fine, medium, coarse. stub� etc., in order that the requirements of every 

. 

Perfect 

Jack 
Junior 
Pumping 
Engine 
Belted 
to 

,Handy 
Pump 
Jack 

writer m a y  be fulfil led.
' 

T h e  action of a n y  steel pen 
can be exactly matched. 

" I J G.fIII . "  

JIII. ! ! C  .• ,., S3.50 

.. 1 3 C.II . • .  

" 1 4 0  . • . • .  5.� 

II.M I .  �loek • •  
co." .. I. 

55.00 

>.00 
'.10 

1 1 .00 
12.00 

Cllp-C.p adds 10 .11 (:osl s :  r Silvu. SOC.; 
{jold Fillfit. SI.OO; Solid Oold. 

From all leading dealers 
any of the above styles may be purch�scd! and rememher 

that .the Waterman's Jdeal plan and policy 1S that you shall be 
absolutely satisfied with your p urchase, or money refunded. 

�C,.,17.3��'1t • 
2(19 State Strftt. Chkap. 8 School Street, Boston, 

i 34 Market Street, San Frarttlsro. 136 51. James Street. Montreal. 

Tne Beal llBaam On BaHg 
literally translated, full-page illustrations on Japan 
paper Edition de Luxe, Roxburghe library binding. 

and Pearson's Magazine for 1 year Only 82,00 
Less than the lowest price that this, the Authentic 
Memoires, ever sold at. We were able to secure 
only a few copies. Here's your opportunity, 
but you must act quickly. Mai l your money to-day, 
Dept. 74, PEARSON'S MAGAZINE, New York City. 

One Horse-Power Engine At Last 
It is the strongest and best small engine you ever saw. The work It will do will delight you-so easy to operate and to shitt from one job to another. The Jack Junior, a One Horse-power Marvel, b���g������al 
tank which takes the place of water jacket and does away with the lar�e water COOliu

C¥; 
tank required on other engines.  Jack Junior is made 

g�fs:e��
g
h���rc"yc�e,?�:[��I�66\����:i<":��! E���'k e.,�g�f:l� ��?��[jn� Uses gasoline or kerosene at less than 1 cent per hour. Jack JuntoI' iri��R��P :r����tt���,
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:��fi corn sheher or ice cream freezer -�n fact, any machine Dot requiring over one horse·power. Jack Junior is mounted on wood base, com ... fi:J'i;j�:;;��:����' tllt�e�o\lYH�?l.n'l;umplng [Engines, Pumps. Pnmp i����{DgE6��li��O Bg�t��fi:�d Cnt ont adver­

tisement a n d  
s
�r:s��it�1 

EDJ<ine Book 
BA I005 

AJ4,tll nt4rtst ol our 21 Branch HOUSel or 
Fairbanks Morse & Co., Chica 

PlM�e mention the SCIENTIFIC A MERICA N when writing to adverti.8er! 

OCTOBER 2, 1 909. 

HIgh Wheel. Tra vel all Roads. 
Becauso all Roads 3r. made to 
be tra veled by Hlllh Wheel •• 

Oldest and larges' makers ot high-wheeled 
automobiles i n  the world. World' s record 
for Hill-cl imbing and Reliahi l i�.v con­
tests i n  this class. Only all b1)il-a.nd­
roller-bearing motor ma.de. New 
friction-chain direct drive-no 't:ears. 
Roadlblllty and Reliability 
are tho reasons for high wheels and sol id rubber tires. Scud for our 
catalog and learn more about t.hese 
popular. i n tensely practicablo vehi· 
clas and t.heir low cost. 

IWLS:!I A N  AU'I'On O HI LE (;0. 
Suite 261 illolluduoek HJk t:l i lcngo 

COLD GALVAN I Z IN G .  
AMER I CAN PROCE S S .  N O  R O YA LT I ES. 

5AMPLE5 A N D I NFORMATION N APPLICATION . 
N I C K E L 

A N D  

E l ectro· Plat i n g  
AmlalU! ann Matellli . .  m. 
Hanson  & VanW ink le  

Co •• 
Me,v a ,·k.  N. J .  
28 & 30 S .  Canal St. 

r b l CR,;m. 

Everybody 

Perhaps you' re an artist, 
or an engrosser, a book­
keeper, a student, or j ust 
a n  ordi nary letter writer­
there' s a 

SPENCER IAN 
STEEL PEN 

Jg;J�uan�o��t�grl�l d
e}l;���� at 

sample card of 1 2  aiffel'ent pat­
terns Bent for 6 cents postage. 

SPENCERIAN PEN CO .• 
349 BROADWAY. NEW YORK. 

A Clean Shave 
All new blades need stropping before using. Not one m 

ten comes sharp enough for a clean shave. 
Why scrape your face with dull blades, or 

continue to throw away money for new ones, 
when the (jay lor Automatic StroDPer will 
resharpen all your dull blades in a few 
moments, giving them a hairsplitting 
edge better than new. The motion 
is automatic, no practice required, 
a child can use it. It is the only 
�tropper in the world that success� 
fully sharpens double-edge blades. 
In case with barbers' genuine Horse Hide Strop, $2 .00  

Order through 'your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted. • 

GA YLOR AUTOMATIC STROPPER CO. 
Conn. �. C R O B E T  

.� , - Swiss Piles '" ' 
�'t-' � and other tools shown 

• - � � - . in " The Tool·Monger." 
Sent free if you mention this paper when writing. 
MONTGOMERY 6: CO" 109 Fulton Street. New York Cfiy 

V E N T R I L O Q U I S M  
Learned by any Man or Boy at bome. Small cost. Send 
to-day 2-cent sta m p  for PJU'liculars and proof. 
o. A. 8m! •. h, Room 1 2 19, 828 Bigelow Street, Peorhh III. 

1$54.00 per day 
Tb:r:b�rd CAMERA.SCOPE 
ft.ndM���:� R�7::��' bttrlg�)tg�������t: 
minute. Price of Camera-Scope. with sup-

g::;s f��r 
tf,:kl�t'm �efel
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�i�����:���:. $1 &�r rD������d;e��t:�Ar:n�:: 
money for yourself. Write today. 
W. S. MOUNTFORO, 100 Maiden Lane, New York, N. Y 

"".;;;;;r.:;;;;m IV DR .CAllS s:�: 
ANYlHINfi $��'f:l 1'- 11 1  s .  C L"'ITo N ST. 

C:.H. B f S LY8 CO f..':lttft.US4 


