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at regnlar,space ra,tes: 

A LONG-DELAYED TRIBUTE. 

On Wednesday, April 28th, a fitting tribute was paid 
in the city of Washington to the man to whose genius 
is due the present and prospective beauty and dignity 
()f the nation's capital: On that day the remain:s of 
Major Pierre Charles l'Enfant were transferred from 
an abandoned family burial ground on a Maryland 
farm to their pr,esent resting place in t11e National 
Cemetery at Arlington. The ceremonies were of a 
simple character_ The body, draped with the national 
flag, was placed in the rotunda of the Capitol, where 
a service, attended by the President and Vice-Presi­
dent, the French Ambassador,' and a large audience 
composed of members of both Houses and of the diplo­
matic corps, was held, after which the remains were 
carried under military escort to the Arlington burial 
ground and there interred. No stronger evidence 
could be given of the need for this national recognition 
than the fact that the majority of the people of the 
United States are probably ignOrant alike of the name 
of Major l'Enfant and the important work which he 
accomplished. It is to l'Enfant that we owe the eX­
cellent plan upon which the city of Washington was 
originally laid out. At the suggestion of Jefferson, 
this French soldier, who had been identified with 
Lafayette in the cause of American liberty, was in­
vited by Washington to lay out a city which would 
form the capital of the nation, and in its plan and 
scope be suited to the requirements of the republic 
for all time to come. History tells us that the present 
scheme was the outcome of a week's sojourn at Mount 
Vernon, where, with the plans of several cities of the 
old world before them, President Washington and his 
French engineer worked out, at least in their broad 
outline, the plans of the capital approximately as we 
now know it. It has been asserted that hi constitut­
ing the Capitol and tlie White House the two centers 
for the, series of radiating avenues, l'Eitfant probably 
had in mind the' plan of Versailles., Whatever the 
origin of the present plan, there can be no d<>:ubt about 
its success; for, when in connection with the celebra­
tion of the centennial of the city, in 1900, a commis­
sion of prominent American architects· was sent 
abroad to study the plans of the most bl!lliutiful of 
European cities, they indorsed l'Enfant's plan, and 
based their recommendations upon its g�neral out­
lines. Unfortunately, after the work of cons.truction 
commenced, there was disagreement bet�en the 
French engineer' and the building committee, and he 
was removed. In spite of ,President Jefferson's recom­
mendation that he be paid from $2,500 to $3,000 for 
his serVices, it was not until 1810 that he was voted 
$666.66, .with interest from 1792, 'for the work he had 
done. He was invited by 'A Mr, Digges top.is farm in 
Maryland, and, after speriding some twenty.five years 
of his' life there, he died and was buried in the family 
burial ground of the Carrolls and Digges. Here the body 
remained for nearly a century until its recent removal 
to Arlington. To make this tardy recognition of the 
important services of the designer of our capital .cIty 
complete, it will certainly be in order for the nation 
to erect a suitable memorial above his present rest­
ing place. 

OUR STUPENDOUS RAILWAY SYSTEM. 

In view of the fact that the welfare of the country 
is so intimately related to the vast sys.tem of rail" 
ways with which it is covered, the aRnual statistics 
of ou'r railways, and a comparison of these with the 
records of earlier years, are of never-failing interest. 
We have before us the railway statistics of this coun­
try as prepared by Mr. Slason Thompson, of the Bu­
reau of Railway News and Statistics, in which the 

Scientific AInerican 
standing of our railways for the year 1908 is com­
pared with their condition in the two previous decades. 

At the close of the fiscal year 1908, the total number 
of miles of lines in the United States was 230,000, as 
compared with 136,883 in 1888 and 184,648 in 1898. 
The net capitalization is $13,000,0.07,012, an increase 
of 39.8 per cent over the figures of 1898. The gross 
earnings for 1908 of $2,448,835,000 were nearly dou­
ble those of 1898. Ten years ago, the total number 
of passengers carried one mile was about 13.3 billions. 
In ten years' time this has increased over 120 per 
cent, reaching a total of 29,5 billions. A marked in­
crease has taken place in freight traffic; for whereas 
the number of tons of freight carried one mile in 1898 
was over 114 billions, last year it was over 122.billions. 
The passenger revenue per passenger mile, which in 
1888 was. 2.49 cents, in 1898 had decreased to 1.973 
cents and in 1908 to 1.933 cents. In the decade from 
1888 to 1898 there was a decrease in freight revenue 
from 1.0 cent per mile to 0.753 cent, at which latter 
figure it also stood in 1908. 
, Very significant of the growth of our railroads is 

the great increase in the number and weight of loco­
motives and cars. Ten years ago, the total number 
of locomotives was 36,234. During the last decade 
there has been an increase of 57,7 per ,cent to a total 
of 57,156 locomotives. Even more remarkable has been 
the increase of 115.3 per cent in the total weight of 
the locomotives. The number of passenger cars has 
increased from 33,595 to 44,623. The number of 
freight cars has risen from 1,248,826 to 2,130,110, an 
increase of over 70 per cent, but their capacity has 
increased over 120 per cent, from over 32,000,000 tons 
to over 71,000,000 tons. In 1898 the total number of 
employees was 874,558. Last year the total was 1,451,-
000, an increase in the ten years of over 67 per cent. 
During the year there was paid out in compensation to 
employeel over $1,000,000,000, <which is an increase of 
110 per cent over the amount so paid out in 1898. 

Figures such as these tell most eloquently the story 
of the phenomenal development of thQ country during 
the past decade. That the prosperity' ofthll. r.ailroads 
is intimately associated with that of the whole coun. 
try is proved by the fact that in the twelve months 
that followed the panic, the railways suffered a loss 
of over $330,000,000 in gross earnings. 

COMPARATIVE TESTS OF THE SCOUT CRUISERS. 

We have delayed making reference to the endur­
ance tests of the scout cruisers "Chester," "Salem," 
and "Birmingham," in the hope that the official fig­
ures would be made public. Recent developments, 
however, make it unlikely that these results will 
be available for some time to come. The unoffi­
cial reports of the trials show that the comparative 
efficiency of the turbine and reciprocating engine IS 
about what would be expected. The "Birmingham" 
with her reciprocating engines showed superior coal 
economy at the lower speeds. At the higher speeds 
the "Chester," equipped with Parsons turbines, gave 
the best results. Altogether, the honors of the trials 
lie with the "Chester," the "Salem" with her Curtis 
turbines proving to be, for reasons which did not de­
velop until after the trial, a great disappointment. 
In the 24-hour sea speed test at full power, the "Ches­
ter" steamed 601.92 nautical miles at an average of 
25.08 knots, while the "Salem" covered 588.96 knots 
at an average speed of 24.54 knots. The coal consump­
tionof the "Chester" was 415 tons and of the "Salem" 
420 tons. . The "Birmingham" broke down under the 
severe strain, and her failure illustrates once more 
the unreliability of the reciprocating naval engine 
when driven continually under maximum power at the 
highest speed. It is mainly the mechanical simplicity 
of the turbine, and its well-prove a reliability when 
pushed to the limit of its power, that have made this 
type of engine so popular with naval men. 

Some months prior to these tests, the government 
carried out. another series of tests under similar con, 
ditions, in which account was taken, not of 'the fuel 
but of the water consumption. Water consumption 
tests are the true criterion of an engine's economy, 
since they eliminate the q.�estion of boiler room effi­
ciency, which may easily. �1iry from 10 or 15 to 20 per 
cent because of the more intelligent firing on one ship 
than on the other. In these water tests at all speeds 
from ten knots to twenty-five, the two types of turbine, 
Parsons and Curtis, are reported to have shown about 
the same efficiency. On the recent e.ndurance tests, 
however, the "Salem" exhibited. at the lower speeds a 
far higher coal consumption, and a greater consump­
tion, as stated above, at the highest speeds, though here 
the difference was much less. In explanation of her 
comparative failure, it is stated by the engineers of the 
"Salem" that the method of measuring coal by paint­
ing white stripes around the bunker walls, and esti­
mating the amount of coal consumed by the 
height of the coal in the bunkers with reference to 
these stripes, is a very rough-and-ready method, and 
may give inaccurate results; the amount of coal, as 
thus measured, depending upon the solidity or other­
wise with which it is packed at the time it is taken 

aboard. Although this does not by any means 
prove that the "Chester" was favored. it certainly viti­
ates the value of the results. It is also urged that the 
skill of the firemen might easily make a big difference 
in the coal consumption, favoring one vessel or the 
other, as the case might be. There is another explana­
tion of the high coal consumption of the "Salem," 
which appe!trs to us to be of much more weight. On 
the high-speed, all-day run it was found that the star­
board turbine was running about fifteen revolutions 
slower than the port turbine; and the conviction of the 
engineers of the "Salem" that something must bE,l 
wrong was verified when the casing was opened up and 
it was found that a bolt, which had somehow found its 
way among the blading, had badly disarrange::l the 
latter . 

In view of these facts, we think that, when the in­
jury to the "Salem's" engines has been repaired, these 
competitive trials should be run over again, but this 
time on a more thorough and scientific basis. The 
boiler and engine-room staff of every ship should be 
thoroughly trained, until it is perfectly familiar with 
the plant. The coal should be carefully weighed as it 
goes into the bunkers; care should be taken that it is 
similarly stowed in each ship; and both the fuel and 
the water consumption should be recorded. We are 
well aware that to carry out another series of trials 
along these lines would be costly; but in view of the 
enormous importance of the issues at stake, the money 
would be spent to good advantage. In spite of the 
good showing of the reciprocating engine at cruising 
speeds, it is certain that our future warships must be 
engined with the turbine, Hence the importance of 
making a wise choice between the' Parsons and the 
Curtis type. Standardization' is of prime importance. 
in naval construction, and there should be but one 
type of turbine in all the ships of the future: The 
Parsons turbine may well stand upon its splendid 
record-a record which has been enhanced by the ex­
cellent results achieved by the "Chester" in the re­
cent trials. Its YO,unger rival, the Curtis turbine, how­
ever, has advantages of a military character, which 
commend it strongly to naval men. Moreover, in the 
latest turbines of this type tested in Germany, water 
consumption economy has been obtained which. ex­
ceeds anything yet achieved by any marine turbine. 
For these reasons we consider that it is incumbent 
upon the Navy Department to use the opportunity pre­
sented by the scout cruisers for another and more satis­
factory series ·of tests_ 

RETURN OF THE WRIGHT BROTHERS. 
The sudden rise of the Wright brothers from the 

obscurity of the struggling inventor to international 
fame and no small measure of wealth has in it a 
strong dash of the romantic. The exploits of the!!e 
two Americans during the past eight months ha.ve 
placed our country far in the van of other nations: in 
the art of fiight withheavier'than-air machines. Start­
ing with the fir.st public efChibitions in France and 
America, which were made simultaneously by Wilbur 
and Orville Wright, respectively, last September, the 
career of the former of the two brothers especially has 
been practically a continuous ovation. First at Le 
Mans, where on December 31st he made an unparal­
leled fiight of nearly 100 miles in 2 hours and 20 
minutes; later at Pau and. Rome, where he taught 
several pupils how to operate the aeroplane in a 
dozen 15-minute lessons each, Wilbur Wright has been 
lauded in the highest terms, and has been the recipi­
ent of distinguished· attentions from the most promin­
ent rulers of European countries. Orville Wright, 
since his accident at Fort Myer,' has not made any 
flights; but he is,'we understand, to resume the carry­
ing out of the very difficult government contract next 
month. This involves a 10-mile cross-country flight 

,across a deep valley, which is something the like of 
which has never been accomplished even by Wilbur 
Wright during all the 3,000 miles he has fiown abroad. 

:1Llthough he has at times risen' more than 350 feet in 
height tests over smooth ground. In cross-country 
flyi�g, however, both Farman and BIeriot so far hold 
the�cords. 

The idea of selling aeroplanes to governments, which 
these two inventors had in mind when they went 
�,broad, seems to have succeeded almost beyond expec­
tations. Italy, Germany, Russia, and England have 
either purchased or negoti-ated for aeroplanes, while 
in France the selling of the patent rights ta a syndi­
cate has made possible the rapid introduction: of the 
machine. 

After completing the contract with our own govern­
ment,which will be done next month at Fort Myer, the 
inventors intend to make further experiments looking 
toward the perfecting of an automatically stable aero­
plane. 

. ' .. . 

Members of the Signal Corps at Fort My-er, Va., 
have been making experiments with wireless telephony. 
They have succeeeded so far in communicating over a 
distance of five miles. The government has appropri­
ated $30,000 for experimental work of this sort 



ENGINEER.ING. 
The number of persons killed in train accidents duro 

ing the months of October, November, and December, 
1908, as reported to the Inter-State Commerce Commis­
sion, was 184, and the number injured 2,924. Acci­
d.ents of other kinds, including those sustained by em­
ployees while at work, and by passengers in getting 
on or off cars, etc., bring the total number of casual­
ties up to 17,644 (798 killed and 16,846 injured). 

It is announced by Secretary of the Navy Meyer, 
that the voyage of the sixteen battleships around the 
world involved an outlay of only $1,500,000 more than 
would have been necessary had

' 
the fleet spent the 

time occupied on the voyage iIi home waters, either at 
anchor, or cruising, :or engaged in the customary man­
�uvers . . We quite agree with the'Secretary that the 
investment of this sum .by the g.o�ernmEmt was one of 
the' most fortunate and successful that could have been 
IJlade. 

The record for canal excavation at Panama for a 
single month was again exceeded during March last, 
when 3,880,337 cubic yards were removed. This 
amount exceeded that of March, 1908, by 393,050 cub�c 
yards. Of the grand total, 2,352,903 cubic yards were 
removed by steam shovels, and 1,527,434 cubic yards 
by dredges. The average daily excavation was 143,-
716 cubic yards, which was nearly 7,000 yards more 
than the highest previous record, made in February 
last. 

The arrival of the 17,OOO-ton ocean 'liner "Lapland" 
marks the completion of the first trip of a new Red 
Star liner, and the addition of one mor� to the already 
large fleet of ships of great size plying .between New 
York and Europe. The vessel is 620 feet long, 70 feet 
broad and 50 feet in depth. in addition 'to a double 
bottom and eleven water-tight compartments, she is 
provided with a center line bulkhead' for additional 
safety. She will accommodate 450 flrst'class, 350 
second-class, and 1,500 third-elass nassengers, and 
carries also a crew of 450 men. 

A refinement in yacht construction, introduced last 
year by Fife in the construction of "Shamrock," con­
sists'in the SUbstitution of a thin slip of wood, known 
as a "slip feather," for putty, in stopping the seams 
after they have been calked. The "feather" is covered 
with a very tenacious glue, driven hard home into the 
seams, and .Jeft to dry. After the sides are planed 
off, a remarkably smooth surface is obtained, the skin 
of the vessel being to all intents and purposes In one 
piece. This method has the further advantage that 
there is no calking to work out when the vessel is be­
ing heavily strained. 

The maiden voyage of the new White Star liner 
"Loren tic" from Liverpool to Montreal was watched 
with, the greatest interest by the maritime world, be­
cause of the fact that she is the first ocean stealnship 
of great size to contain in her engine room a combina­
tion of reciprocating and turbine engines. The equip­
ment; consists of two reciprocating cngines; drlvhig 
the wing propellers, and a turbine driving the central 
propeller. The ship is 565 feet in length. A sister 
vessel, the "Megantic," will make her first voyage early 
in June. The "Megantlc," however, is driven by twin­
screw, reciprocating engines. On the comparative re­
sults obtained by these two vessels will largely depend 
the character of the motive power employed in the 
two new White Star steamers now building, the "Olym­
pic" and "Titanic." 

Since July of last year, there has been in service on 
Long Island Sound.a motor boat driven by a 25-horse­
power marine gas producer. The plant is very com­
pact, the special design of scrubber being only one­
quarter the size of the generator, whereas, according 
to International Marine Engineering, from which the 
following facts are taken, the scrubber is usually about 
twice as large as the generator. The boat has given 
good satisfaction in all kinds of weather. The con­
sumption is from one to one and a quarter pounds of 
coal per horse-power. In a ten-hour -run, the cost of 
fuel at $6 per ton is 94 cents. The same size motor, 
operating on gasoline, would consume for the same 
work $3.50 worth of fuel. The gas producer "occupies 
a SPace of four feet by six feet� Us height overall is 
flve feet; and the total weighLis twelve hundred 
pounds. 

The action of the Public Service ComJp.ission in 
ordering . the construction· and operation ()f subway 
cars provided'with two doors at each end -of the car 
has stirred up the oflicials of the Interborough Com­
pany to construct and put in operation a train of cars 
of their own design having single end 'doors and a 
wide center door. The Public Service officials claim 
that better results are obtained with the ' double-end­
door type, while the company believes that the center 
door gives speedier service. It seems to us that in 
both typessuflicient effort is not beiBg made to secure 
a circulation' of passengers by reserving one set of 
doors for entrance and the other for exit. At present, 
the public are allowed to use all doors for entrance and 
exit, as they please. 

Scientific American 
ELECTRICITY. 

A novel device has been invented 'for use in hotels, 
to enable the patrons to determine the exact time at 
any hour of the day. A small telephone receiver is 
connected to the head of· the bed in each room, and may 
be placed under the pillow, if desired. The device is 
connected to a master clock. When the sleeper wishes 
to know what time it is, he places .the ,'phone to his 
ear and presses a button. A set of gongs will then 
strike the hour, the quarter, and the number of min­
utes past the quarter. 

In the textile industry it is customary to remove the 
small fibers of a 'thread by passing .it through a gas 
flame; The main objection to this method is that most 
of the heat .is wasted, and the products of combustion 
are injurious to the workmen. To overcome thes,a dis­
advantages, an .electrical singeing apparatus has re-, 
cently been devised. It consists of a tube of platinum, 
which is slotted at one side, to permit of introducing the 
thread. The tube is .heatedby heavy current of low. 
voltage. The products of the combustion are drawn 
off by' an aspirator. d( 

It is somewhat diflicult to control the temperature of 
an 'electrically-heated flatiron, owing to the fact 
that when in use it is chilled by contact with damp 
goods, While at other times it is apt to be over­
heated. 'This dffliculty is overcome by a recent in­
vention, which provides a thermo-electric control. 
When the flatiron is in tise, a large amount of current 
is permitted to pass through the heating coils, but 
whenever the heat rises unduly, a switch automatically 
introduces the resistance necessary to 'cut down the 
current. 

The North-Easter'll Railway of England has just in­
troduced an ' electric baggage car, designed to carry 
both parcels and fish. There are four compartments 
in the car, one at each end for the :inotorman, while 
the body of tp,e car is divided at the center to form 
the separate luggage and flsh compartments. A 1I.ovel 
feature of the car is the arrangement of the couplers, 
there being three at each end. The center one is used 
for cpupling to electrically-driven trains, while the two 
couplers at each s.de are required for coupling to a 
steam-driven trl;tin. The car is provided with four 125-
horse-ppwer motors. 

, According to a recent consular report, the telegraph 
offices in Japan numbered at the beginning of this year 
3,308; and the lines were 5,387 miles long, with a total 
length of wire 92,227 miles. Nearly 8,000,000 telegrams 
were handled during the year. All the naval vessels 
are equipped with wireless telegraphy, and some suc­
cessful experiments have been malie with the wireless 
telephone. The system of wireless telegraphy used is 
known as the Teishinsho, which is said to differ from 
the Marconi and De Forest systems. Most of the Jap­
anese steamships o,n foreign lines are equipped with 
wireless telegraph apparatus. 

The congestion of traflic around the new Union Sta­
tion in Washington has made it necessary to provide 
special signaling systems for the trolley cars running 
to this point. The problem, which was quite a serious 
one, has now been solved by the use of switch and 
signai towers at the important switching points. 
These towers are ornate structures, consisting of small 
cabins mounted on posts and raised about 8 feet above 
the sidewalk so that the switchman has a clear view 
of the car lines. The signals consist of colored lights 
Iilaced under grated openings in the car tracks. An 
interlocking switch and signal system is employed 
to prevent mistakes on the part of the switch operator. 
The signal will not show clear until the switch has 
been properly thrown, and thereafter the switch lever 
cannot be operated until the car crosses over the 
signal. 

A recent number of the Electrical World contains an 
interesting suggestion, by which the distance and di­
rection of' a wireless sending station 'may be deter­
mined. It will be remembered that at the time of the 
collision between the "Florida" and the "RepubUc," 
the "Baltic," although but 65 miles away when flrst it 
received the signals of distress, was unable to find 
the "Republic" for twelve hours, during which time 
it had steamed over a course of 200 miles. Had there 
been some method of determining the position of the 
"Republic," the distance could have been covered in 
four hours. The method suggested by the writer in 
the Electrical World is based on Duddell's rule that the 
distance between tbe transmitter and receiver multi­
plied by the strength of the incoming current is a con­
stant. If the "Baltic" had noted the increase or de­
crease, of current while proceeding in one direction 
as compared with the variation when proceeding on 
another course, she could theoretically have figured 
out the exact location of the sinking vessel. While in 
practice it would be mucb more difficult to locate the 
exact position of the sending station by this means, 
owing to the variations due to other conditions, an ap­
proximate position might be calculated, which would 
undoubtedl7 be better than none .at all. 

SCIENCE. 
It is reported that a syndicate prospecting 150 miles 

south of Suez, on the Red Sea coast, has struck oil, 
the gusher giving increasing quantities daily, and in", 
dicating large reserves. The possibility of a cheap 
supply of fuel is a discovery of the greatest importance 
to Egypt. 

An attempt is to be made to acclimate the Korean 
wild fig in California. The fig, growing on a hardy 
vine, on trees, trellises, and hedgerows to a neight of 
30 feet, bears .11. deliciOUS fruit. Some of the seed has 
baEm

' Be�t to the Department of Agriculture, CalifGr­
nia State UniverSity .. The fig grows wild in Korea, 
and has proven of great value there. 

:W�ter Wellman announces that he will renew his 
efforts to ,reach ;the North ,!'cole by means .of his dirigi­
ble aii-!;Jhfp this summer. Capital has. been supplied 
by Am,erlcans. The general plan of ,the e�p!ldition re­
mains as it: was. In' other words, ihe¥Alrship ' wjll .be 
assembled, and inflated at .the ,headl;luarters' station. 
Danes'Island, S.pitzbergen; alld 'will proceed northw�rd 
some time in 'AUgust. 

. . 

�r. :s. ,p. Be�n, li!tates ,t�at �,'Very .common and 
entirely �vo�dablecause':'of 'indigestion is the use of 
com�on·$ait i'n, excess; Sa:It;if used' in the propor­
tion of ,4; paits. or less to 1,000, 'is beneficial to diges,tlon, 
bUt bt'lY!lnd6 patts t() 1;000 11: i8 positIvely harmful. 
Our' dally average ,CO}lsumption is apllroximately 22.5 
partS to 1.000,wher�s sell, Viater conta;tniii only about 
27 to 1,000 .. Our'daily army 'ration erintains 301. grains 
of salt. of Wbich onll' 15 are assimilated. 

On May 1st the Delaware, �ckawanna 's Western 
Railroad installed :on' itsthr(lIigh' traiJ),s a system of 
supplying water topassengera 'which' m'ust commend 
Iti\elf to those\fho hav:e the ptlbUC. health at heart. In 
every car a slot m,ailb1n�, isinstaUed, which' supplies 
paraffinedrltiklng cups for 1 cem.aplece. The passen­
ger uses this paraffine vesset, aDd throws It away after 
use. The principieof th" scheme is �o gOOd, and its 
advantages so obvioqs; that th�r nee4-' not be ci1lated 
upon. 

In ordtlr to test whether or not his apparatus .for the 
prevention of mou.ntain. sickness is a success, Prof. 
David P. Todd wlii c�nduct experiments in balloon­
ing: It is Prof. Todd's idea to establish on some lofty 
peak an astronomical observatory, in the clear atmos­
phere of which it will be possible to make better astro­
nomical observations than are now obtained. To carry 
out that idea, he intends first to ascertain whether or 
not mountain sickness can be prevented at elevations 
exceeding 6,000 feet. He has devised a special appara­
tus for supplying compressed air which he hopes may 
attain the object. 

Misuse or excessive use of the X-ray is made the. 
subject of a scathing criticism by Dr. Gordon G. Bur­
dick of Chicago. The average X-ray operator in his 
opinion is thoughtless and careless to a degree, and 
one who will bear the marks of his blind enthusiasm, 
to the grave. To see many of the electricians who 
have lived in the atmosphere of the X-ray laboratory 
Is to see a living death personified. The tissues be­
come corroded, and life is bearable only under the in­
fluence of opiates. It is sad to think that these men 
cannot plead ignorance, and that they have sadly and 
wantonly abused the supreme diagnostic agent 01. mod­
ern medicine. 

The effect of earth shine upon the moon is a familiar 
one to many people, though probably few of them 
know the cause of the effect. When the moon is in 
its first quarter the dark portion of it is often faintly 
visible. The bright quarter is, of course, illuminated 
by direct sunlight, but th� remainder is' only seen by 
virtue of the faint light reflected from the earth. 
This faintly illuminated portion has been successfully 
photographed by M. Qu�nisset at the Kuvisy Observa­
tory, and it appears likely that the results will present 
many poi,nts of interest to astronomers. The light 
received from the earth naturally falls at a different 
angle from th8:t at which light is received from the 
sun, therefore it is reasonable to expect a slightly dif­
ferent effect of light and shade on the irregularities 
of the moon's surface. 

Prof. B. B. ,Turner, F . . R. S., of Oxford, England, in 
a recent pape� refers to the number of earthquake 
observatories which' have been constructed and 
equipped with delicate instruments that can detect 
and record the tremors of the earth's crust very ex­
actly in, regard t9 time and extent. From these re­
cords it appears that there are every thirty years 
some thirty thousand minor shakes of the earth in 
different localities. Of all these only sixty are world 
shaking and observable at a great distance. The Ital­
ian earthquake some months ago' was one of t�is 
class. In speaking on the distribution of earthquak�s, 
their periodicity and of their prediction, Prof. Tu:rner 
states that "a shifting of the earth's axis, even to 
the slightest degree, would impose a gre,at litrain on 
sOlue parts of the earth's crust, and this might ex­
plain earthquakes and In tum lead to appreciable re­
suits in foretelling them." 



CORK-LINED FABRIC-A TEXTILE NOVELTY. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A new fabric has been brought out in France, known 
lis Tissu-Liege, or cork tissue, and it is now manufac­
tured on a commercial scale. Cork, cut in very thin 
layers and treated so as to be quite flexible, is applied 
to almost any kind of woven fabric for this purpose. 
In this way a fabric is obtained which is quite water-

A COAT KADE OF CORK-BACKED FABRIC. 
proof, and very light, odorless and comfortable in 
general. It is designed specially to take the place of 
rubber cloth and to overcome the numerous disadvan­
tages of the latter. 

The cloth fabric is faced with the thinly-cut cork 
upon one side only, leaving the outer side of the usual 
appearance. If desired in certain cases, the cork layer. 
is placed between two layers of cloth. In. the process 
of manufacture the cork is given a preliminary treat­
ment by which it is freed of its resinous matter. It 
becomes quite flexible and is cut into very thin sheets. 
A sheet is placed upon the fabric and is tightly pressed 
upon it. Any of the usual fabrics can be used with 
the cork layer, cotton, \.'001, silk, ramie, jute, and 
others. The operation does not change any of the 
properties of these fabrics nor their external appear­
ance. Felt as well as leather can be employed in this 
way. 

The fabric thus cork-lined does not deteriorate in 
the course of time, which is the case with rubber 
cloth. - It is well known that rubber, especially in 
thin layers, quickly deteriorates and after a time be­
comes brittle and cracks, thus losing its waterproof 
character. Because of the lightness of the cork, a 
garment made of Tissu-Liege is scarcely over half a 
pound heavier than the same when untreated. Those 
who feel the weight of rubber �loth garments will see 
this advantage at once. It might be thought that the 
cork could not be supple when thus . applied, but in 
reality it is made as supple as cloth; for the cork is 
tl'tated so as to be quite freed from the resinous bodies 

TIIII CAllERA WITH ITS THREE LENSBS AID SOCKEt 
IN IROn 1'0lL. A CO.IION CONDENSER.. 
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which make it brittle, and is cut in very thin layers 
of 1/10 millimeter ( 1/250 inch). It is somewhat sur­
prising to see that such a cork fabric can be bent and 
folded down without the slightest sign of breaking, 
and in fact the cork is now as flexible as cloth, owing 
to the extraction of the resinous parts. 

. .. I. 
A NEW COLOR-PHOTOGRAPHY PROCESS. 

I1ESCRIPTION OF A NEW CAMERA FOB TAKING AND PROJECT­

ING PHOTOGRAPHS IN NATURAL COLORS. 

Amateurs would no. doubt use much oftener the 
three-color process for obtaining views in natural col­
ors were it not that there is a considerable complica­
tion in carrying out the method as it is employed at 
present, at least when we compare it with ordinary 
photography. When well handled, the use of the three 
screens for color photography will give very pleasing 
results, and these are well worth the pains which are 
spent in this way. However, there is not only the 
difficulty in taking the three exposures with the color 
screens, but after the plates are obtained they must 
be matched exactly in order to secure the proper. com­
hined effect. On the other hand, owing to the intro­
duction of the new autochrome and similar plates for 
taking photographs in colors upon a single plate, it is 
to be feared that the three-color process will be aban­
doned unless there is some more simple means found 
for carrying it out. This seems to be the case, how­
ever, with the apparatus devised by M. Andr1i Ch1iron, 
of Paris. 

What is charactnistic of M. Ch1iron's apparatus is 
that it not only takes the three views upon a single 
plate and in one operation, but that it also serves, 
after the plate has been obtained, for prOjecting the 
views upon a screen, as would be done in a stere­
opticon, so that we can observe the views in their 
natural colors and greatly enlarged, without taking 
much more trouble than is found with the use of an 
ordinary camera. For this purpose he employs a cam­
era of small size like that illustrated herewith, and 
makes use of three lenses of the same kind, one for 
each of the red, yellow, and blue color screens. These 
screens are properly graduated in color beforehand so 
as to secure the proper effect. The lenses. are of the 
fixed focus type such as are used in the non-focusing 
kodaks. In the rear of the camera is an ordinary 
plate holder. The plate used is large enough to take 
all three images from the three lenses, and owing to 
the reversed effect there are thus two images at the 
top of the plate and one at the bottom. As the images 
given by the lenses are less than two inches in diam­
eter, all three of them can be taken upon a 4 x 5-inch 
plate, so that the camera is of small and portable size. 
A shutter of the rolling curtain type is mounted next 
to the plate and allows of making the exposures. The 
color screens are adjusted with the lenses so that the 
exposures for the three lenses can be made at the same 
time. After exposing the plate, it is developed, and 
from the negative a positive or lantern transparency 
is made in the usual way, so that it also contains the 
three images in black and white. For making the 
projection on the screen in natural colors, the trans­
parency is placed in an open slide or plate holder and 
put in the position occupied by the original plate. A 
lamp, such as a Welsbach burner or other good light, 
i8 placed back of the camera so that the beams of 
light pass through the plate and out through the 
lenses. These, as already stated, are of the constant­
focus type, that is, they are focused only for parallel 
rays coming from the distant object, and such rays 
are brought to a focus on the plate. If now the light 
be sent through the image, this light will be divergent 
at :tirst, but upon reaching the lens the rays will be 
brought to a parallel beam such as the .lens received 
from the distant object in the first place. Such rays 
therefore will not be concentrated on the screen placed 
in front of the camera. Taking the case of a single 
image and its lens, the parallel rays given out from 
the lens can be brought to a focus on the screen by 
using a second lens in front of the first one. With 
the color screen still in place the red image would 
thus be obtained on the screen. The second combina­
tion lens would project the blue image which would 
be superposed on the first, and the same would be the 
case with the yellow image, so that the three differ­
ently-colored images being thus superposed upon the 
screen woul,d give the image in natural colors. How­
ever, in practice, it would be a complicated matter to 

. use three extra lenses. M. Cheron has found that he 
can concentrate all three images on the screen and 
at the same point by using a large condensing lens of 
the usual type, which he inserts in the circular socket 
surrounding the three lenses. It will � seen that 
the projection of the images on the screen is thus 
accomplished in a simple and quite automatic man­
ner, since all the adjustments are made beforehand 
so that the three images fall upon the screen and are 
exactly matched, simply 'by placing the large lens in 
IJosition. Thus the projection can be carried out by 
the use of the camera itself, and there is no extra 
apparatus whatever to be set up outside of the source 
'Of light and the screen.' 

Each of these lenses has a diaphragm which is set 
properly for the correct color values once for all for 
taking the photographs. However, the relation of the 
color values is not the same upon the photographic 
plate as it is for the eye, so that when it comes to the 
projection of the images the diaphragms have to be 
readjusted so as to give the correct proportions for 
human vision. This second adjustment, as well as the 
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first one, is found once for all, so that it is repeated at 
will without any further trouble. In order to give the 
correct adjustment of the images, the plate holder 
which carries the transparency is mounted on a pivot, 
so that if there is any slight difference in position this 
can be corrected by observing the projection on the 
screen and turning the camera until the right effect 
is secured. Should it be desired to take views of ob­
jects being nearer' the camera than the use of the con­
stant-focus lenses will allow, we can insert the large 

FABRICS LINED WITH CORK. 

condensing lens, or another lens of the same diameter 
can be placed in front of the three lenses. The rays 
from the object will be then rendered parallel by the 
large lens before they pass into the small ones. 

An objection may be made that the pictures can 
only be viewed in colors instead of seeing them upon 
a single plate, as is the case with the Lumiere proc­
ess; but as the Lumiere plates are not very trans­
parent, they cannot be well projected except by cal­
cium light or a strong arc light, and this is not always 
within reach of the amateur. M. Ch1iron's process 
allows of using a gas burner and can thus be employed 
by anyone, which is a distinct advantage when it 
comes to projection work. At the same time the views 
seen in large size on the screen are more agreeable 
than the small views. The size of the projected image, 
when an incandescent gas burner is used; is about three 
feet in diameter, and good illumination of the image 
is obtained. With a stronger light the diameter can 
of course be increased. Another point is that this new 
camera could, with certain modifi�ations, be used for 
taking and projecting moving pictures in colors. 

. I. I. 

A reagent which yields a more delicate and charac­
teristic test of the presence of arsenic than is given 
by Bettendorff's reagent is made by dissolving 1 part 
of calcium hyposulphite in 10 parts of fuming hydro­
chloric acid. A few drops of this solution added to 
the suspected liquid produce an orange red coloration 
on standing if arsenic is present. If the quantity of 
arsenic is large, a brown precipitate is ultimately 
formed. 

TRAlI'BPABEBOY mOWING THE THUE IIIAGES FOR 
l'ROnCTIOlf THBOVGH TD THBIB COLOR SCREENs., 



THE MOST POWERFUL LOCOMOTIVES EVER BUILT. 
The Baldwin Locomotive Works have recently com­

pleted for the Southern Pacific Company two Mallet 
articulated compound locomotives, which are undoubt� 
edly the heaviest engines thus far built for any rail­
way. These locomotives have eight coupled wheels in 
each group, and in accordance with the previous prac­
tice of the builders, are equipped with two-wheeled 
leading and trailing trucks. The constructive details 
embody various features of special interest. The cal­
culated tractive force of this design is 94,640 pounds. 
The locomotives will be used on the Sacramento. Divi­
sion between Roseville and Truckee, where the maxi­
mum grade is 116 feet per mile, and the rating 1,212 
tons of cars and lading. 

The enormous size of the engine will be readily ap­
preciated from a study of the following dimensions : 
The high-pressure cylinders are 26 inches diameter by 
30 inches stroke ; and the low-pressure cylinders, 40 
inches diameter by 30 inches stroke. The boiler is 
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placed in the piping system between the . high and low­
pressure cylinders, is located in the smokebox. 

In order to facilitate repairs, the boiler is provided 
with a separable jOint, which is placed at the rear end 
of the combustion chamber. The joint is effected by 
riveting a ring to each boiler section, and uniting the 
rings by 42 bolts, 114 inches in diameter. Two of the 
illustrations show the boiler separated at this point, 
the forward half resting upon the forward truck, upon 
which the low-pressure cylinders are carried, the rear 
half with the high-pressure cylinders being carried 
upon its own frame and wheels. 

Tlle waist-bearer under the combustion chamber is 
bolted into place, while the front waist-bearer and the 
high-pressure cylinder saddle are riveted to the shell. 
The dome, which is of cast steel, is placed immediately 
above the high-pressure cylinders, and the arrange­
ment of the throttle and live steam pipes is similar to 
that used on heavy articulated locomotives previously 
built at these wOrks. The exhaust from the high-pres-

low-pressure reverse shaft is placed on the center line 
of the engine, and is fitted with a universal joint lo­
cated immediately above the articulated frame connec­
tion. . The jOint is guided between the inner walls of 
the high-pressure cylinder saddle. In this way the re­
versing connections are simplified, and when the en­
gine is on a curve the angular position of the reach 
rod has practically no et'l'ect on the forWard valve mo­
tion. This arrangement has been made the subject 
of a patent. 

One of the locomotives is equipped with vanadium­
steel frames, and the other with frames of carbon 
steel. The connection between the frames is single, 
and is et'l'ected by a cast-steel radius bar, which also 
constitutes a most substantial tie for the rear end of 
the front frames. The fulcrum pin is 7 inches in di­
ameter; it is inserted from below, and held in place 
by a plate supported on a cast-steel crosstie, which 
spans .the bottom rails of the rear frames between the 
high-pressure cylinders. The weights on the two 

Low-pressure llugine and truck with combustion chamber, superheater, 
and smokebox of boiler. 

The boiler, separated at forward tube plate from combustion cham bel'. MOUllt�d on the 
same frames are the high-pressure cylinders. 

Total weight euglne and tender, 800 tons. Drawbar pull, 94,640 pounds, Cyllnde ... : .Two hl2h-pressure, 26 Incbes by 30 Inches ; two low-pressure, 40 Inches by 30 inches. 

84 inches diameter ; the firebox is 10 feet 6 inches 
long ; the fire tubes, 21 feet long;  and the feed-water 
heater tubes, 5 feet 3 inches long. The total heating 
surface is 6,393 square feet. . The steam pressure is 
200 pounds to the square inch. The total weight on 
drivers is 394,150 pounds ; the total weight of engine 
is 425,900 pounds ; and the engine · and tender together 
weigh just under 300 tons. The maximum pull on the 
drawbar is 47 tons. 

The boiler is straight-topped, 84 inches in diameter, 
and is equipped for oil burning. The fire tubes are 21 
feet long ; they terminate in a combustion chamber, 
54 inches long, in front of which is a feed-water heater 
63 inches in length. Two non-lifting injectors are pro­
vided, and they discharge, right and left, into the feed­
water heater chamber, which is kept constantly filled 
with water. The feed passes out through the top of 
the chamber; and is then delivered into the main bar· 
reI through two checks, placed right and left immedi· 
atel, back of the front tube .heet. A superheater, 

Diameter oC boner, 7 feet ; heating surface, 6,398 square feet. 
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sure cylinders passes into two pipes which lead to the 
superheater. The steam enters the superheater at the 
front end of the device and passes successively through 
six groups of tubes. It then enters a T connection, 
from which It is conveyed to the low·pressure cylin­
ders through a single pipe having a ball joint at each 
cnd and a slip joint in the middle. The steam distri­
bution is controlled by 15-inch piston valves, which 
are duplicates of those used on the high-pressure cyl­
inders. The final exhaust passes out through the -
front of each casting, into a T connection, which com· 
municates with a flexible pipe leading to the smokebox. 
The slip joint in this pipe is made tight by means of 
snap rings and leakage grooves. At the smol>.ebox 
end the ball joint is fitted with a coiled spring, which 
holds the pipe against its seat. 

Reversing is et'l'ected by the Raggonet power gear, 
which is operated by compressed air and is self-locl>.· 
tng. The gear Is directly connected to the high-pres­
sure reverse ahart. The reach rod connectio. to the 

groups of wheels are equalized by contact between the 
front and rear frames, no equalizing bolts being used 
in this desigu. The front frames are stopped imme­
diately ahead of the leading driving pedestals, where 
they are securely boIted to a large steel box casting. 
previously mentioned, which supports the low-pres­
sure cylinders. 

The boiler is supported on the front frames by two 
bearings, both of which have their sliding surfaces 

. normally in contact. The front bearing carries the 
centering springs, and the wear is taken, in each case, 
by a cast-iron shoe 2 inches thick. Both bearings are 
fitted 

-
with clamps to keep the frames from falling 

away when the boiler is lifted. 
The locomotive is readily separable, as the joint in 

the boiler is but a short distance anead of the articu­
lated frame connection, and all pipes which pass the 
joint are provided with unions. The separable feature 
was tested bi the builders, and proved entirely feas­
ible. The tender is designed in accordance with Also-
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ciated -Lines standards, and is fitted with a 9,OOO-gallon 
water-bottom , tank. The capacity for oil is 2,850 gal­
lons. The truckS under both the locomotive and ten­
der are equipped with "Standard" solid forged and 
rolled steel wheels. The detail parts of this locomotive 
have, where possible, been designed in accordance with 
existing standar,ds of the ASsociated Lines. The en­
gine is practically equivalent, in weight and capacity, 
to · · two large Consolidated type locomotives, and in 
spite of its great size, presents a pleasing and sym­
metrical appearance. 

• • • • • 
$200 tn Prizes ,"or 'he Bes' Garden. 

If you have a small garden and you are proud of it. 
t�e readers of American Homes and Gardens want to 
know all about it. For' the encouragement of those 
who have converted an unsightly lot ink> a lovely, 
blossoming piece of ground, however small, the Editor 
of American . Homes and Gardens offers cash prizes 
aggregating $ 200. 

_The prizes are offered lOr the best-planted, developed 
and l!uccessful village or s\lburbaJl gardens. TM 
Eaitor and the readers of Aruerican Homes and Gar­
dens Want to know how you '"Planted your garden and 
W'hat sllccess you had .with ' it. You need not be a 
skilled writer to compete. 

, The . unusual opp«lrtuni ty offered', in the Garden" Com­
pequon' shoiIld caJI forth immediate aml practical re. 
suIts. _ It is a prOject tpat sh'9tild. allP�al ;Ji.li�e to the 
owners and creator� qf garden$, 1l.J;l.q to - thos; who 
want, helPful hints ani- suggel!t4o� on the Il.laking o� 
a small garde!l. ' ;. For "it is the: home g!j:t.d'ElJ\;' tlIe' hi� 
expensive ' hOnl,e-grOWll �rd�IJ�' ;fOr whieh . these . prizes 
are,yfl'ere<} . 1:n. i)th�r:.'Wl:Jrdl!i' the

' :�rden.· ?f th� " peO" 
pIe; as distinguil!hed' 'trom- th� gal'd\W!; of th{,) , gar­
deners. Everion� riia'Y -h��;;-:a -I!�ali g�tde�, ev,en ifJt 
be but a Jr'ont ya,rd" and 'it, i� ,: ·itreCiselY -. thel'!e . haine 
gardens whicll. are m;JdEi ' a!ld

<
tell;'-�d -'Dr tq.e ,fanitlY that 

are :sought in this :Coln�titii:m. 
.-

the Garden Competition rai!3es th,e ,,;plain qu�tion; 
Who has the best garden? A».d the rel'l.de.rs of. the 
SC:O;;NTIFIC AMERICAN are invited, with. ih� utmost cor­
diaIity, to answer this question. 

If your garden is a srriall one, so D1lich the better. 
No garden is too unimporlant for consideration 'in').his 
competition, for the awa�d .  of the prizes' will be based 
on the merits of the gard�ns as gardens', and 'not on 
their . size and cost. 

This competition affords a splendid opportunity to 
give many persons pleasure by making known the 
beauties of your own garden to them ; but it should 
help and stimUlate others in new and' 'other garden 
work, by giving them some detailed information as 
to. the successful gardens others have created. And 
if one garden is good, two are better and three more 
so, until a whole community may be alive with this 
richest of rural treasures. The practical questions 
are, How is it done, alid ' what 'can be done ? These 
two questions, it .is hoped, will'be abundantly answered 
in the material sent in for "this competition. We in­
vite our subscribers and readers, and their friends, 
and the friends of their' friends, wbo haye gardens 
that they think of real interest all�" beati.ty, .or who 
may possess choice bit'" of garden' loyelinesa, ' to enter 
this competition 

The full conditi011.S of ,the conteat will be found. in 
the May number of American Homes and Gardens. 

. 1  .• ' • 

·T:a:E :LUNAR AN)) SOLAR:' ECLIPSE8 I1f tuNE, �90l. 
BY PROF. FREDEJUC :e'. HONEY; TRINITy" COLLJn&E. 

The gradual advance of the dates of eclipses was 
clearly illustrated in the year 1908, whicb. Jncluded 

June 3 
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narily, the line of nodes comes into line with the tad ius 
of the earth's orbit twice each year, and an eclipse is 
possible only when the moon is at or near one of the 
nodes. In nine years the plane of the moon's orbit 
makes one-half a rotation ; and as a consequence, one 
more eclipse season is included in the number which 
belongs to this period. 

In the year 1909 there will be two eclipses of the 

PLot 1 

1909 

Position of tbe' earth , at  the time of the eel • .  

sun .and two.;:yf', the'llt.oon---bn . J1}ne 3rd, a total eclipse 
Of the m,oon; ,un Ju¢e l�th;, a , central eClipse . �;f ,tM 
sun ; on 'Novem�i-' 26th, it total - eclipse bf the liiooiJ. · 
and on De�ember 12th, . a pariial eclipse of ' .the su£. 
Tb.e posUi9n of t�e e!J.rth �t' the time Of thE) eeUpse ,is shown for ea.ch . Qf .these

-·tlatEls
- in Plot 1. 

' 

' Plot 2 is a plot p'f t� .nlOon.:s orbit for:- the month 
of June. . 'Tb.at .part· of'the otbit -which iS al;l6ve the 
pl/We' of. t�e, ecliptic il:l 'r�presented by a full line. :rb.e 
position of . the ,moon il'! )�Il<iwn at Greenwich rioon for 

s 

5'1 

li" 12' lOS 
The moon's orbit for the month of June. 

eaCh day from the hit to the :28th ,and ahiQ for the 
3rd and 17th at the time' of the ectltlse. In eacb cue 
tke prqjectjon · -Of the .moO'1'S Qrbit lladius on the plane 
of'tbe ElClmi;i:C Wbulil �in61de -witb. that Of tM e.artb 
if the two PI0ts 'w:er,e .combined in 'one. drawing. SJnce 
they are shawn.,l!etmtatelY. · they are resp.ectively p�r.al­
leI ; and.the .HIle ot nodes ;N N' J.tL$howtiJn ita .position 
relatively to the orbit radH of the earth. and MoOn. 

Figs. 1 and � are projections of the earth on a vlane 
which is parallel to its axis and perpendicular to the 

JUl1e 17 
Projections of the earth 011 a plane which is parallel to its axis and perpendicular to the plane of the 

ecliptic at the dates of the eclipses. 

tbree eclipse seasons ; the flrst occurring in the month 
of January and the last in December, the average in­
terval between eclipse seasons be!�g less than six 
months. The plane of the moon's orbit makes one 
complete rotation in a direction contrary to her orbital 
motion in a little over' eighteen years and a halt. Ord!-

THE LUNAR AND SOLAR ECLIPSES IN reNE, 1909. 

plane of the ecliptic at the dateS of the eclipses. In 
these projections more than one-half of . the visible 
hemisphere is illuminated between the . dates of the 
vernal equinox and the summer solstice. This area 
gradually diminishes as illustrated in the figures, 
which may be compared with the positions of the 
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earth shown at the corresponding dates in, Plot 1. 

On June 3rd, 13.5 h., when the moon will be near 
the descending node N', she will come wholly within 
the earth's shadow. The eclipse, seen in the direction 
of the arrows, will be partly visible at Washington, 
the moon rising eclipsed. The beginning of the eclipse 
will be visible in South America, Africa, Europe, and 
southwestern Asia. The end will be visible in Africa, 
central and western Europe, South America, and 
nearly the whole of North America. 

During the interval between the two eclipses the 
moon's orbit will be below the plane of the ecliptic, 
as shown by the dotted line. The eclipse of the sun 
on the 17th ( 17 d. 11.5 h.) will occur some time after 
the moon has passed the ascending node N. The dis­
tance from the ecliptic will be so great that the vertex 
of the moon's shadow will pass very near the north 
pole. ( Fig. 2. ) The path of the moon's shadow is 
shown in Fig. 3, which is an enlarged projection of a 
portion of the earth's surface near the pole on a plane 
which is perpendicular to its axis. In this projection 
the pOSition of the meridian of Greenwich, .and of qne 
from which a central eclipse will be visible at 'noon , 
are shown. The latter, in Fig. 2, is indistinguishable 
from the great circle w.hich represents the earth, 
which .' is approaching the summer solstice, when the 
meridian at Iloon w.ill coinpide with (J, b, the plane per­
p�ndictilar t() the ecliptic which will . contain the 

'earth's axis. 
. 

The central eclipse between .latitudes 
51.5 deg. N . . and 64.25

. 
deg. N. will be total ; and be­

yond. 'tpese- limits it will be annular. . In Fig. 3 the 
path of t()tality is limited by arrowheads. A central 
eclipse ' shows that the vertex of the moon's shadow 

.. reacl1es the earth where the eclipse il! total ; and that 
- tf does. not -q�ite reach it beyond these limits ; 1. e., 
the lengtb.. of the .I!hadow does not differ very much 
frptp ;that N '. thEl . mORTI's , ox'Pit ra!Iiul!,. which at ,the 
dat.e- of tM sell1.i �Upse, will be about 236,{)0.O miles. 

'As a -partial �lipse U will be visible . in nearly 'all 
North America: t}reefilaild,

· Iceiand, ' Jap�n, north '�l1il­
ippines, Cbina, Siberia, and .' a s�an part: of northern 
Europe. It will �e visible. - at Washington, the sun 
setting eclipsed. 

. . , 
. . f  .-, . 

A $1 0,000 AVIation Prize ,"or ADlerlca. 
' WIth a view to encouraging inventors to complete 

their machines and make flights this summer at New 
York, the Aeronautic Society has decided to offer a 
prize of $10,000 for a flight of 100 miles. This prize 
will be divided into five sections, the firJ!t of which­
$2,000-:-will be, awarded to the aviator *ho makes the 
fastest circuit of the Morris Park race track-I %, 
miles-at the first 1909 exhibition and meet of the 
Society on the 29th instant ; or; if no machine makes 
the flight on that date, to the first one that accoIil: 
plishes it upon any subsequent exhibition-flight day, 
which will probably be Saturdays throughout the-sum­
mer. Proportionate amounts will be given for a flight 
less tha.n a complete circuit on May 29th. As soon as 
the first section has been won, announcement will be 
m;tde . of the flight required . to will the second sec­
tiDn, ,etc. 

The offering 01,' so Hberal a; prize for flying . machines 

9nliJ at tpls , time should ' lllake it Worth the while of 
wealthy sportsmen' to ai4 inventors to a considerable 
extent" fliiancial)y, witli ihe object -in "iew ' of �inning 
it. 'Besides flying for . the cash' prize, each aviator can 
�t the aame time set up a record for the SC:O;;NTIFIC 
AMEBICA)'! Tropli},:-:-a, recQrd which, if UI).SQTpassed dur­
ing the year, will entitle the holder to be declared 
the winner for 1909 and td have his name and record 
inScribed upon the trophy . .  Any aviator winning it 
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three times in three different years will become the 
permanent winner. 

To encourage its members, over a score of whom are 
building aeroplanes, the Aeronautic Society has of� 
fered three $250 prizes for the firat three machines 
m�ing a 'flight of 500 feet at Morris Park. 



TRUTH ABOUT THE " DREADNOUGHTS." 
To the Editor of the SCIENTIFIC AMEBICAN : 

As a constant reader of the SCIENTIFIC AMERICAN I 
read with great pleasure your article in the last' issue, 
"The Truth About the German 'Dreadnoughts.' ' '  I 
wish to say that I have always followed the naval con­
structions of the different powers very closely, and 
find that your statement is  absolutely correct as to the 
numbers of ships laid down by Germany, their arma­
ments, etc. 

After having read so many articles about the 
"menace" of the German navy, the exaggerated num­
bers of ships laid down by Germany, as seen almost 
daily in the British newspapers, and, sorry to say, 
copied quite extensively by many papers in this coun­
try, it is really refreshing to read the plain truth 
which you have so nobly represented to your readers, 
and which, believe me, will not only make the SCI­
ENTIFIC AMERICAN the cleanest and most reliable paper 
in this country, but will make it a necessity to every 
reader who reads to learn the truth ! 

Cincinnati, O. LOUIS KAYSER. 
• I . '  • 

THE NEW GERMAN PHOTOGRAPHY. 
To the Editor of the SCIENTIFIC AMERICAN : 

I noticed in your last week's issue an article regard­
ing a new phonograph invented by Nees, Hamburg, 
Germany. As your article gave but little data on its 
workings,. perhaps the following may prove of interest 
to your readers. 

. 

The instrument is a clumsy afl'air, its waxed record­
ing and transmitting cylinder being about ten times 
larger than the ordinary phonograph. The recording, 
however, is made very much like the common type 
of instrument : the vibrations of the stylus are tan­
gential to the cylinder. 

In the transmitter no . stylus is used, nor vibrating 
diaphragm, but a smooth cylinder ' revolving synchro­
nously with the waxed one, and in contact with it. 
A fine jet of compressed air is directed against the 
line of vibrations on the wax and can only escape 
through the grooves in the wax made by the stylus in 
the recorder. In line with the jet of air is placed the 
horn, thus involving the Characteristics of a syren. 

Washington, D. C. E. H. HAWLEY. 

More About SlgnaJing to DIan. 

Prof. Pickering's idea of signaling to Mars by means 
of a :h�ge system of mirro.rs, whi.cil will fiash the sun's 
light rhythmically to our planetary neighbor, < seems 
to have attracted not a little attention, and to llave 
ealleji " tottIl . other ilchern.es ,from }D.ore or less e�inent 
scientists. 

. '  

Ptof. PickerJng 'believes , that ' $100,000 sb;ouln .be 
spent ,in pr�iminary-work before :'ariy attempt fs made 
to fiash ' !lignals, T.hese preparations Wi�I . .  Co�Ii!st in 
the bufldlng of a huge , tele!lcope,� and in . e'xperimental 
observ.atfons made with the co�peration of the for& 
most astronomers of the wodd; ' The �bject �t this 
preliniin�ry work is to decide whether 01' not the 
canals of M!Lrs are really artificial. In all, . three 
years' time wtmld be consumed' in these preliminaries.

'
. 

A correspondent of the New York , Sun, ' who states , 
that ' he is a .  practical heliograph man. Calis attention 
to a ,  fact which seems to have been · overlooked. Prdf. 
Pickering proposel! to make mirrors of �u.cli ,(size jhat 
they must necessarily be moved by machinery. :His 
idea appeai.:S to be that If . they were each ten : feet 
across, 'there would be about 500 of them to the , mile. 
The heliograph , man points out that a pocket mirr'or· 
two . inches square wiiI do just as much work as a 
mirror that is ten feet square. All that any mirror 
can refiect is the single image of the sun. Re states 
that it is possible to fiash from 6 to 48 miles with , a 
shaving glass. , This seems to be borne out by t�e 
fact ' that the standard .size ,of an army . ..beliograph · is . 
less than 4 ,  inches. . aeJ)ce, lO-foot m irrors would 
hardly be any more serviceable than 4-inch mirrors. 
The Sun's correspondent suggests t.hat instead of 
spending $10,000,000 on an, elaborate system of me­
chanically-moved mirrors, it will be much cheaper to 
buy 5,000 10-cent mirrors, or to make a bargain with 
any looking-glass manufacturer to self scraps of sil­
vered plate glass at least two inches square. An army 
of 5,000 men should then· be deployed, stationed ten 
feet. apart on the Staked Plains of Texas. ' TheY 
should be given a front sight which will enable them 
to aim 'at Mars. 

·Prof. David Todd of Amherst Coll,ege I,I,lso intenJis to 
improve the opportunity offered by the earth's ' proxim­
ity to Mars next a.utumn to discover whether or not 
th¢ planet is " really inhabited. He assmn;es that if 
Mars has inhabitants, and if ·they · are as hitetllgent 
as we are, they may possibly attempt to communicate 
. with the earth at that time, and that they may e�ll1oy 
Hertzian waves ' for the purpose. It is his pl� t6. 
take the most sensitive wireless telegrallh receivers he 
can find up . i� a balloon, in order to diminish any ob­
structive influence that the atmosphere may ' exert, 
and listen fol' signals in space. We wonder how Prof. 
Todd can tell whether his signals come from Mars, or 
whether the receivers have not simply responded to 
electrical ,waves sent out from the sun. 

Attemtion has already been eli-lIed in these columns 
to Prof. Wood's idea of using a large black spot on 
the white alkali plains, with wh�ch signal s may be 
"winked." According to Prof. Wood, the spot CQuld 
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be made in small sections of black cloth arranged to 
roll up on cylinders, exposing the white ground under­
neath, the cylin'ders being turned simultaneously by 
electric motors. 

• .  e . •  
08lclal DIeteorololrlcal Su mmary, New York, N. Y., . 

April, 1 909. 
Attnospheric pressure : Highest, 30.65 ; lowest, 29.70 ; 

mean, 30.06: Temperatur�,: Highest, 80 ; date, 19th ; 
iowest, 24; ;·.date; 11th ; ,  mean ."Or wannest day; 64.5 ; 
date; i9th ; cool�st day; li4.5 ; date, 11th ; m�iw. ol maxi­
mum ' for ' theC��onth, 57 � mean of mhiiImlm; 42 ; abso­
lute mean, 49.5 ; norm�1;.48.7 ; excess cmniHLred. with 
mean ' of 49 years, It.S. ,  W�i:tn�st mean temperat�re of 
April, 54, i� J.$7'f; cQ�dest meati, 4j� Jn 187.4: Absolute 
maximum and minimum for thtiii month for 39 years, 
90 and. 20. , .A,y6(a:ge 4aily excess sin�: Ja&�aiY 1, 2.6; 
Precipfta.tlon : ·  : 5:9?�' ·  �e!(i�st in: ;-21. hOitrsC";I.8"O; "-ate, 
14th ' and i5th; a;�erage: bf this month fOr 39 years. 
3.39. Excess,' -2:i;4: . ' Accumulated · excess since Janu­
ary l, 1.80. Great�st April preCipitation. 7.02, in 1874 ; 
least, 1.00, in 1881. Snowfall; melting as it feU, 0.08 
inch. Wind : Prevailing direction, northwest ; total 
movement, 10,�20 miles ; . average velocity, 14.5 miles 
per hour ; maximum velocity, 83 miles per hour. 
Weather : Clear days, 8 ;  partly cloudy, 8 ;  cloudy; 14. 
In which 0.01 inch or more of precipitation occurred, 
15. Fog ( dense},  19th ; sleet, 29th ; frost, light, l�th, 
25th ; heavy, 12th ; kllling,)1th. Thunderstorms, 19th, 
21st, 22nd, 29th. 

. , . ,  . 
The Current Supplement. 

There has recently been acquired by the Bavarian 
state railroad for the haulage of motor coaches over 
shoI:t :distances, : a  new type of stelun motor which 
embodies ' seVeral novel features. This new motor 
coach is described and illustrated in the opening arti­
cle of . ,tbe .current SUPPLEMENT, No. 1741. Mr. Prevost 
IIllbbatt\( Of the United States Department of Agri­
culture, ' C)�tributes an authoritative discussion of the 
temporai-y:'lar and oil binders, emulsions, and similar 
prepsrations as dust preventives. An ingenious ap­
paratus for destroying moths is described, which ,,,,po 
paratus consists of nothing more or less than a poWer­
ful searchlight which attracts the moths, and a trap , 
fot impounding them. .�The Ul[l8 of the gyroscope for 
the steadying ·.of aeroplanes ' is . set forth by Lucie:n 
Fournier. The e�st ' of . electrIc b.ea:t is estimated , iii' 

,. the light of the most ;r�811t ,inror.m�tion. Sir OliVer 
Lodge sets forth . briefty. ·the , ·  modern electrical view 
of matter. Among' the minor articles may be men­; Uoned thol[le on the ..new :BrftrSh battIeship "Vanguitr'd," 
"Aerial Fiight " in Theory : and Practice," "Synthetic 
Preparation ' of Ammonia," '''A Home-made Pneumatic 
Elevator," and "A Revolutionary Proposal in Blast Fur­
nace Construction." Prof. Molisph describes a method 
of detecting the heat which emanates from living fpli­
age. Mr. Lanchester's interesting paper on the Flight 
of Birds is concluded. S . · H. Higgins writes on the 
Theory of Dyeing. The recent newspaper discussion 
of the habitability of Mars renders timely Mr. F. ';N. 
Henkel's popular ar.tlcle on 'Life in Other Worlds. The . 
usual Engineerin, Notes, Science Notes, and Trade 
Notes will be found in their accustomed places. 

• · e ·  • 
THE PALACE OF lIURAGES. 

BY JACQUES BOYEB. 

The apparent mllitiplication of objects placed ibe­
tween two parallel mirrors is a well-known optical 
phenomenon. The spectator's image is refiected from 
one polished surface to the other and back again. In­
asmuch as at each refiection another image is added 
to the preceding image and the perspective is increased, 
the spectator sees himself infinitely multiplied, at 
least theoretically. 

During the International Exposition of 1900 at Paris, 
E.ug�ne Henard built a Palace of Illusions_ on the 
Champ de Mars, in which structure refiecting mirrors 
were made to produce · endless duplIcates of architec­
tural effects, electrical illumination being employed to 
increase the mystifying ' illusion. SomewJlat similar,­
but even 'more bewildering, is ' the Musee Grevin which 
has recently been erected , in Paris. 

Henard's "Palace of Illusions" comprised a hexa­
gonal room about twenty meters ( 65.6 feet) ' iri' diam- , 
eter, the wal!s of which were mirrors, framed , in great ' 
Moorish arches resting on columns and pedestals 10-
cated 'at the : sh angles of the hexagon. A dome car­
ried on q.rches surmounted the whole. The optical 
repetition nf ' the same architectural motif8 created in 

. the spectator the · illusion of a great number of halls 
extending', endlessly in all directions. In Fig. 1, the 
manner" in which . this efl'ect was produced is clearly 
shown. The �han , itself is shown in the center of the 
drawing bY:"�;ross " hatch linlll!, ,together with the six 
mIrrors and the six columns. Immediately surround­
ing this ha1l, the spectator saw six exactly similar 
halls (showndn 'Venical lines ) , the result of the first 
reflection. Beyond this first refiection the spectator 
saw a second series of halls ( horizontal lines ) , and 
farther on a third, which in turn wa s surrounded by 
other hexagons, and so on .in an infinite series. 
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Considering only the first three repetitions, it will 

be observed that six halls are ' produced by the first re­
fiection, twelve by the second and ' eighte('n � the 
third. A man standing in the center w i l l ,  therefore, 
easily distingUish thirty-six halls comparatively close 
to him, and for the following refiections a still larger 
number of halls, which increases indefinitely. It is 
evident that a pai'ticular piece of decoration, illumin­
ated either with , visible electric lamps or by spot " 
lights, will be instantly multiplied in all directions, 
producing a wonderful spectacle. 

The "Palace of Illusions" of 1900 was so illuminated 
that fifteen difl'erent luminous efl'ects could be obtained, 
so beautiful that 2,000,000 visitors paid to wonder at' ·  
the illusion. 

The "Palace of Mirages" is a development of the idea 
which was carried out in the "Palace of IllusioIiS." 
Whereas the ' "Palace of Illusions'" could boast of only 
a single scheme of decoration,: there are no less than 
three such schemes in the "Palace of Mirages" ; that 
is, independently of lighting effects, the spectator is 
presented with three absolutely distinct effects. 

This improvement has been effected by Henard by 
ew.ploying, in addition to six 'large fixed mirrors for 
the walls, twelve smaller revoluble mirrors, Which con­
stitute the , angles of the hexagon, and to which archi­
tectural 11Wtif8 , are applied. :These smallei.' mirrors 
are pivotally mounted, so that they can be turned to' 
present three difl'erent varieties of decorations for 
refiection. In Fig. 2 the principle of the mechanism 
is disclosed. At each of the angles of the hall six 
rotary drums are mounted, carrying six mirrors ar­
ranged in pairs, and forming three angles of 120 de· 
grees each. Each angle of the hexagon also. measures 
120 degrees. Hence, by giving the drum one-third cf 
a turn, the entire aspect of the hall and its perspect i ve 

. is changed. By means of a very delicate, el€ctrical iy· 
contrOlled mechanism, the six drums can be turned 
either independently or simultaneously. ' When sta­
tionary, the mirrors ' of the drums complete the ' angle 
of the hexagon, so that they are apparently part of the 
walls. The d�ums are actuate� by , a friction wheel, 
and are stopped without shock by means of a brake of 
special construction; ' This precaution is absolutely 
necessary, when it is consldered that even a very slight 
jar might shake 01'1' tile very , elaborate decorations apo 
plied to ·the mirrors: ' · ' ' "  

, In ' order to. obtain . sharp , contrasts in efl'ects, M. 
Henard has · interpolated a forest scene ' between two 
architectural ' illUSions. , 1;Iy plaCing at the six angles 
of th'Ei heXagoh iree thl'nks 9!�

'
difl'erent forms, the vast 

number of refietttio'Qs prOduced by the mirrors leads 
the , spectator to believe that be is the center of for­
est avenues radiating fro,m hbn. It became necessary 
in ' carryi'rig '.ollt this scheme to conceal the dome by a 
covering of foliage. " . This is accomplished by means 
of a fiexible painted .faJ;lric, which slides through a 
central ring and whicl). is capable of expanding to 
form a ce

'
i1ing of 

'
leaves for the hall. The, fabtic is 

dropped by means ' of Wires and " invisible counter-
weights. . " . 

The ' three scheme!!:' of dec(Jration selected are the fol­
lowing :- A:. Hindu temple,� a fi)rest; 'an Arabian pal are. 

Although : these three' schemes of deCoratio.n them· 
selves ren!ler ' it possible to ' obtain wonderful effr ets, 
Henard has seen . n,t to heigb..ten their possibilities by 
electric illumination. In . the Palace of Illusions of 
1900, fifteen difl'erent luminous> efl'ects could be ob­
tained, but in the Palace of Mirages. about three times 
!LS many " are possible. , .  In / other words, 45 different 

. 1uIDinous 'pffects are ' obtained by means ,0(2,500.. colored 
electric lamps, 'of which 1,800 can . lie simultaneously 
ilfuminated for the final efl'ect in the last scene. If it 
be considered that the first three refiections produce 
an . illllsion of 36 halls, then the resulting illumina­
tion is equivalent to 36 x 1,800, or 64,800 lamps. 

This system of electrical illumination is supplied 
with direct current ' of 500 amperes and 110 volts. In 
order to bewilder the spectator as much as possible, 
Henard employs moving as well' as fixed incandescent 
lamps. The moving lamps are tellingly employed ,' in 
the forest refiections. Amid the fOliage shimmering in 
the pale light of the moon, swarms of luminous butter­
fl ies are se,en ;beating their wings incessantly. Pres­
ently, ·:the butterflies 'disappear; and a shower of multi­
colored stars drop from the branches. 

The (orty-five different luminous effects are obtained 
by means of a special switchboard which is nothing 
more nor Jess than a keyboard having forty-five keys. 
Whenever a key is depressed, a new luminous efl'ect is 
obtained. In other wordS, the electrician plays on a 
kind of switchboard piano, and changes the illumina­
tion' at will. 

The manufacture of, the mirrors was no light task. 
It was necessary that they should be absolutely plane 
.surfaces, so that no distortions in refiectio.ns would be 
produced. 

Had this precaution not been observed, the align­
ment of the gallerfes would ·have been destroyed" and 
with it the 'optical illusion. FurtberJD.ore, the i'ides 
of the angles ' formed by the movable mirrors had to 
coincide exactly with the plane of the fixed mirrors. 
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:-5ince there are 36 revolving mirrors, it is evident that 
the difficulty to be surmounted was not insignificant. 
Furthermore, when it is considered that the six large 
fixed mirrors constituting the sides · of the hexagon 
are enormous, measuring no less than 11 feet by 16 
feet, we are safe in saying that they are the largest of 
their kind which have thus far been manufactured. 

Let us now enter the "Palace of Mirages" and obtain 
some idea, if we can, of the wonderful sights there to 
be se€n. 

We pass'mto a hall of apparently immense size, sur­
rounded by mysterious galleries, which lose themselves 
in infinite depths. The roofs of these galleries are 
supported by massive columns in the Hindu style of 
a rchitecture. The columns are surmounted by ele­
phants' heads richly carved and studded with gems. 
Around the heads of the elephants great serpents are 
coiled. At one of · the angles of the hall looms the 
Hindu Trinity : Vishnu, the conserving god ; Brahma, 
the creating god ; and Siva, the destroying god. The · 
silence of the hall is broken by a few musical chords. 
Suddenly the eyes of the elephants open. The stones 
which serve as their eyes and · decorations glow in 
varied colored lights, and the great serpents shimmer 
like emeralds. Vari-colored lights fiash from the ceil­
ing, itnd pass through all the shades of the spectrum. 
An immense lotus flower bursts into light in the center 
of the dome. 

The music becom�s wilder, and the colors merge 
into purple and delicate red. The serpents assume a 
scarlet tinge. The scene is like a brief glimpse of 
Inferno. 

A bell sounds. The entire hall is plunged into dark­
ness. In the gloom columns can vaguely be seen as 
they shift. Forms appear and disappear. Suddenly 
the light flares out again, and the spectator finds him­
self transported into a forest. As far as the eye can 
fee are avenues of oaks, birches, elms, and hawthorns 
in full bloom. A canopy of leaves spreads out above the 
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trunks of the trees. Bushes grow around the trees. A 
soft light filters through the branChes. The leaves are 
touched with the gold of autumn. It is a veritable 
enchanted forest. Soft music accompanies this de­
lightful vision. Presently a blue butterfly drops from 

changing from an architect­
ural scene to a forest scene, 
it became necessary to con­
ceal the dome of the hal l  by 
a coverin g of fol ifl ge. T h i s  
i s  accomplishe(l by means of 
a ffexible, painted fabric 
which slides through a ring 
and spreads o u t  to form a 
canopy of lea ves. 

Fig. t .-How images were mul tiplied 
. by reffection in " Palace of 11lusions." 

The Arabian palace. By playing upon the keyboard shown 
opposite, wonderfnl luminous effects are obtained • .  

Fig. 2. -Arrangement of revoluble mirrors 
in " Palace of Mirages." 
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above, beating its wings. He is followed by a superb 
peacock, and then by a flying cloud of luminous exotic 
moths. A .  bluish light suffuses the scene. Stars be­
gin to appear. One, two, then ten, finally a million, 
apparently drop d()wn from the branches, only to be 
extinguished as they reach the ground. It is like a 
shower of light, a rain of meteors. When the last 
star has fallen and has been extinguished, night de­
scends, and complete obscurity reigns once more. 

Another peal of the bell is · heard. The light grad­
ually increases. In the faint illumination the spec­
tator sees long avenues fianked by columns of luminous 
onyx. He wonders if he is at the court of a Khalif 
or in the Palace of Aladdin. The dome shines like a 
sun. The music of a triumphant march rings through 
the halls. Everything grows brignter and brighter,· 
increasing in brilliancy. Every column scintillates, 
every arch, every capital, every curve, seems outlined 
in sapphires, diamonds, and rubies. Columns seem 
crowned by diadems of precious stones. Mad arab­
esques seem reproduced infinitely. Everywhere stars 
shine as though in an endless firmament. Finally, the 
entire dome blazes forth a brilliant glare of light. 

• • • • • 
A conferlOlnce was held at Brussels for repreSSing 

the use of saccharine ill food products or drink. While 
the drug has 400 times the sweetening power of sugar, 
it is dangerous to health and it is desired to prevent 
the fraudulent use of the product. Delegates were 
present from all parts of Europe, and it was decided 
to hold a new conference on the subject at Geneva dur­
ing the next spring. A resolution regulating the use 
of saccharine was adopted. Fiscal agents will look 
after the manufacture and destination of the product 
and see where it is employed. In many countries 
of Europe it is brought in by contraband, and in one 
case there was found in a vessel in the Russian port 
of Riga about a ton of saccharine, which would re­
place 400 tons of sugar. 

The keyboard by means of which the illumination 
is changed. 

The mechanism by which the painted fabric is dropped which serves as the leatl roof of the central hall in the torest scene. 
The Hindu temple, one of the three optical illusions produced in the " Palace 

of Mirages" by the aid of mirrors. 
THE " PALACE OF K!RAGES. " 
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T H E E X C A V A T I O N S AT 
D E L P H I 

S O M E  S T R I K I N G  D I S C O V E R I E S M A D E  
B Y  M. H O M O L L E  

B Y  T H E  P A R I S  C O R R E S P O N D E N T  O F  T H E 
S C I E N T I  F I  C A 1'1 E R I  C A N 

The whole of the site of the sacred inclosure of 
Delphi has now been uncovered by the excavations 
which have been carried on by the French School of 
Athens, under the direction of the eminent archreolo­
gist M. Homolle. We have already referred to this' 
subject, but the undertaking is so large in scope that 
it affords an almost inexhaustible field for description. 
The rights of excavation on the site of Delphi were 

A charioteer, constituting part of IL A'ronp 
comprisin,g- a chal'iot and four horses. 

conceded to the French government by a diplomatic 
agreement which was ratified by the French and Hel­
lenic parliaments in 1891. It was far from easy to 
carry on the work of excavation. The site of the 
ancient sacred inclosure was covered by the village 
of Castri. Measures had to be taken for removing the 
whole village, and this required no less than two years, 
as it was a community of about a thousand inhabi· 

tants and contained four hundred houses. This opera­
tion alone entailed an expense of over $50,000 before 
any of the excavation work could be commenced. 

As to the scope of the Excavations which the French 
School of Athens carried out, this wOFk bears upon 
the entire sacred inclosure containing the temple of 
Apollo and the theater, as well as all the portions 
which depended upon it, including the stadium, the 

Plan of the Temple of Apollo restored by 
Homolle. 

gymnasium, the celebrated spring of Cassotis, and vari­
ous edifices. The work of uncovering , this extensive 
area required as many as 400 workmen and several 
miles of track for the 75 light cars which were used 
for removing the earth. The extent of the excava· 
tions COVHS about a mile and a half in length. in all 
this large area the " excavation was carried down to the 
virgin soil. 

Tbe Treasure of Cnidos. 

REOENT EXOAVATIONS AT DELl'lII. 

A wonderful assemblage of artistic riches adorned 
Delphi. There are votive buildings, statues, and vari­
ous commemorative ofl'erings. Delphi was the great 
religious center of Greece, and kings and representa­
tives of various nations came to consult the oracle. 
On such occasions, as well as after great victories or 
where there were special reasons for thanksgiving, 
there were erected what ar'e known as , the treasuries 

l!'igure ou the capital of the acaD t h n� 
column. 

or small temple structures containing, no doubt, vari­
ous precious objects ofl'ered to Apollo. These struc� 
tures had a high artistic value. Bronze and marble 
groups were in abundance all around the sacred inclo­
sure, and these were executed, no doubt, by the most 
celebrated artists. We have one marble statue which 
is a copy of a work of Lysippus, and a figure taken 
from a bronze chariot group, one of the most remark-
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able to be excavated within recent years. What re­
mains - have been found-and some of them are illus­
trated here-fully justify the restoration of the sacred 
inclosure and its monuments under the direction of 
M. Homolle. 

In the accompanying plall view we have a good idea 
of how the various structures in the Temenos were 
distributed. The whole, including the theater', is sur­
rounded by a wall, making the inclosure of a. somewhat 
rectangular form. It extends up a rather steep slope 
of the mountain side. In the central part is the great 
Temple of Apollo, which was erected upon a vast ter­
race or esplanade, thus commanding a view over all 

. �he surfounding country. Above, on a higher level, is 
the theater, while on the 1000est land in the foreground 
are grouped the differ'ent votive structures. We also 
cbserve the Sacr'ed Way, which winds up the slope 
and is bordered by the various buildings, finally reach­
ing the temple terrace. Outside the walls there is a 
large paved area where the religious processions could 
be formed before pr'oceeding within the inclosure and 
along the Sacred Way. On one side of this area was 
the Merchants' Portico where various objects were 
sold, no · doubt of a religious character. 

One of the most strking of the small votive build­
ings is the Treasury of Cnidos, which is in the Ionic 
style, and enough of the r'emains woce found to justify 
a complete reconstruction such as is now to. be seen 
in the Athens Museum. This is shown' in one of the 
present views. This reconstruction was made from the 
portions of frieze which were foulld and also ot the 
fronton, together with one, of the caryatides and vari-. 
ous architectural motifS which gave the pattern of 'the 
borders and other details. Measuring about twenty by 
thirty feet, iUs formed oLa small cella preceded by. the 
entrance portico or vrodomos.

'
The two caryatides"are 

draped female figoures' of the �rchaic style, and bo.ek 
of them is the entrance door 'which is surroUJ;lded lly 
a richly decorated lintel. Parts of the frieze are well. 
preserved. On the front side the fr�eze repr¢sents 
the combat of the Gre.eks arid TrOjans around the bQdy 
of Euphorbus, under , the eye of the divinities aSSllnl: 
bled in Olympus, .who were fi)llowing the struggle and 
encouraging the various<hero-es by their gestures. ThE! 
assembly of divinities bears solDe analogy to the w�ll' 
known scene which is represented on the frieze .of the 
Parthenon. On the west side the frieze shows th� 
apotheosis of Hercules, who is iIltroduced into Olympus 
by Athena borne on a chariot with winged horses, . an<t 
herself represented as winged, while at the other end 
Hebe descends from ht)r chario,t. The west frieze; bears 
the carrying away of the daughters of LeukipIios by 
Castor and Pollux, with three chariots and horses re­
calling the Pantheon frieze. A group full of move­
ment is shown on the north frieze, which represents 
the Gigantomachy, ()(" comb.at of gods and giants, a 
favorite subject of sculpture. OIl the fronton is a group 
representing the dispute for the sacred Tripod between 
Apollo and Hercules. The cfigl).re� are here sculpture{l 
in high relief in the lower part and are entirely' de­
tached in the upper part. . We also ·show a detaii view 
of this group, and it is of interest as showirig the 
appearance of the celebrate� TriJ;l9d upon which sat 
the Pythia in the farthermost inclosure of the telnple 
and on the border ' of .the opening below which ftowEid 
the sacred spring of Ca!!talia: 

Regarding the oracle of Delphi, M. · Romolle states 
that in the early period of the sacred - spot and before 
the temple of Apollo had been built, the oracle occu­
pied what was known as the sanctuary of the Earth 
and the Muses, and here were the Rocks of the Sibyl. 
The sacred spring also flowed underneath this spot. 
When the great temple was built, the seat of the Ora­
cle was transferred to this place, and it remained there 
during all the history of Delphi. Daochos, the tet­
rarch of Thessaly, erected a votive offering. at Delphi 
consisting of eight life-sized marble statues ranged in 
line upon a long base str'Ucture. The remains of all 
these statues have been found, and one of them, which 
is shown here, is very well preserved. These statues 
( fourth century B. C.) represented the various mem­
bers of the family of Daochos, and the present one.,i� 
the athlete Agias. It is to be reckoned among the 
most important artistic fin4s . of, 

.. 
recent years; as it 

appears to be the work of Lysippus or ' at least' of his 
school. The present statues are in marble and are 
copies of a similar ex-voto group in bronze which ex­
isted at Pharsale, no doubt Very faithfully ' l:lxecuted 
after the originals. We should not {orget that Delphi 
may be likened to a vast concourse of artistic works, 
so that only the very best were likely to be . erected 
there. We recognize the qualities of the work oi' Ly 
#Eiippus in the length of the proportions, the small size 
of t11,e head and the careful re:iJ.dering Qf the hair. The "
expression of the face, ,with half-oP,en mo�th, Is . to be 
bbserved. Under each of th.e statues; ias �e�raved· the 
inscription giving the name of the per'Son. We thus 
have the remains of Sisyphos T, the father of Daochos, 
in a short tunic ; Telamachos, his great-uncle, as a 
young man leaning upon a Hermes, also the cloaked 
figure of Sisyphos II,  his son, Which is larger than 
li.fe. The heads of these statues are missing, however. 
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Lack of space forbids us to give more than a pass­

ing mention of some of the remarkable objects which 
are here illustrated, such as the bronze charioteer 
forming part of a group with chariot and four horses, 
also the colossal marble Sphinx of Naxos ( sixth cen­
tury B. C. ) mounted on the top of a high column, and 
the three graceful female figures forming the top of 
the acanthus column. 

• • • • • 

GOBLETS OF ICE. 
It WOUld. be well for inventors to study the adVan­

tages of reversing or inverting well-established cus­
toms or methods of procedure with a view to develop­
ing new and valuable inventions. For example, a 
native of Holland recently conceived the idea that 
instead of putting ice in a beverage it would be a 
good plan to pour the beverage into ice. This led to 
the invention of the ice goblet. F'ol" such..a novel ves­
sel there existed no precedent, and in the building of 
a machine for making it, many physical and tech­
nical difficulties had to be overcome. The apparatus 
has now been reduced to a commercial form and the 
inventor', Mr. R. D . . l'. Huizer, has installed a plant 
at one of the summer resorts near tlie Hague (Nether­
lands). .  The apparatus was also exhibited in Paris, 
last Optober, before the First International Refrigerat­
ing Congress. 

The ice goblet as shown in one of the engravings is 
a conical drinking vessel like a tumbler made entirely 
of ice which is placed in a smaller paper shell for 
convenience in ' handling , and for protection against 
surrounding heat and direct {)ontact with warm bodies 
such as the hand, . £a�le, " etc.: It weighs 31j2' ounces 
and is 5 inches high. The walls; which are slightly 
tapered, are about W of M in(!h thick and terminate 

Tl!e ice goMet 
complete. 

Forming tbe ice · Tbeice.
'
g9blet showil 

goblet. in · section. 

Selling beverages in goblets of ice. 

GOBLETS OF ICE. 

in an arched bottom of % inch thickness. It has a 
capacity 01' %� liter' . (about lh pint) . By a special 
process the. ice may be made in all degrees of trans­
parency or opacity, and even with a flowery structure. 
It can also be colored to give it a pleasing aspect. A 
drink o.ut of one of these goblets is said to be delight­
fully refreshing and not as cold as- one would think. 

The refrigerating capacity is quite sufficient to hold 
the beverage about half an hour in summer ; but 
it collapses instantly at a second refilling. As it thus 

, -can J.le us.ed .  Oilly once, . the sanitary propertlei! are 
ideal. Evel'yone has his own goblet, ' which is thrown 
away- after use: In its manufactUre it is pot touched 
by the hand" and by 1,!sing pure or distIlled· water 
all absolutely clean goblet is obtained. . The paper 
shell is thrown away after being used a single time; 
because when wet it , lose", . its shape an{i it does not 
pay to dry and - reform it. 

One would imagine that ice was entirely unsuit: 
able for such a purpose, but as is well known a great 
deal of' heat is _ absorbed in melting ice. In. the . goblet 
the. ice is insulated ,bY the paper inbasing It and . itself 
insulates the liquid within, .. while .. the dlfierEln<;e: of 
temper'ature between the . two diminishes ritpidly; thlJ.s. 
arresting the melting : of :the " ip.net . .  side. · OWing· : ·to 
thes� very favorable conditions the goblet has ati ai!tO'n� 
ishingly long existence. ' The same ice goblet thrown 
in water would melt away in a few minutes. 

One of the illustrations shows in section the appQJ'3.­
tus for making the goblet. It consists of a mold a 
and a core c. A measured quantity of water is tirst 

poured into the mold, then the core is inserted, which 
presses the water upward in the space 11 between the 
two. The device is submerged in refrigerating brine 
m. If the temperature of the brine is kept at -lQ 
deg. C. ( 14 deg. F. ) the ice goblet is ready in a quar­
ter of an . hour, at -20 deg. C. (-4 . deg. F.) in but 
6 minutes. The core has a chamber d at the bottom, 
constituting a kind of diving bell, in which the water 
rises only as far as the hydrostatic pressure and the 
contracting of the confined air by cooling will allow 
it. The freezing takeS place in regular layers from 
without inward ; the ice at first closes the top of the 
space and then the ' solidification gradually proceeds 
downward and ends in the chamber, where because 
of the expansion an arched bottom n will' be formed 
and around this a peculiar shaped inner gripping edge. 
In the same way the air confined in the water is 
forced to fescape therein. The ice goblet is not re­
moved in the ordinary way of thawing it out--sUch 
would obviously be its ruin. The mold is made of a 
material expanding more rapidly than ice (viz., a spe­
cial metal ) and the core is made of a material expand­
ing more slow'ty than ice (viz., a special porcelain ) , so 
that the dilatations by heat are : a> b > c. 

The apparatus is sunk for a while in a special 
heater, giving off just enough heat to the mold with­
out transmitting any perceptible heat to the ice gob· 
let ; now this latter is instantly drawn out with the 
core, to which it adheres chiefly because of the grip­
ping edge 'within the chamber d. The latter is in 
reality a structural part of thEr bell..shaped piston e, 
that is carried by a ·rod f ending in a handle g out­
side the core. ' Oli pressing ' the ha:ndle downward the 
piston expels the ice goblet, which is then caught in 
a paper shell. The whole operation takes but a few 
seconds. ·.About 100 ice goblets' p.er bour can be made with 
ou'e horse-power, so th�t O�lr ver'y small refrigerating 
machines a� needed . for producing considerable quan-
titles. 

• 8 '  - .  

Mqving Pictures In Natural C�lor •• 
Many unsuccessful ' attempts have ' been made to pro­

duce moving Pichitea in nll.tur-al colors. The compara­
tively simple Lumiere J;lroces.i ,l� "

not sensiUve enough, 
and the threEl'-cOIQr p�ocess is too complicated. Let us 
first consider hpw a moti9nless screen picture in nat­
ural colors can oo. pr'<!duced by the three-color process. 
If the scene is' photographed through a red ray filter 
and a positive transparency, made from the result­
ing negative, is projected by red light; a .  red picture 
of -the red parts of the Scene will app.ear on the filGreQn. 
A blue and a yeiIow partial picture can be pt"oduced 
in ' the same way, and if all three are thrown on the 
screen simultaneously and ' .in exact register the re­
sult will be a pictur'e of · the_ scene in its natural col­
ors, if the tints. and intensities of the three mono· 
chrome pictures have beell {Jorrectly cho8e'I1. It ap­
pears scarcely possible to repeat these intricate opera­
tions 16 tinlea iri 'a second, the rate at which moving 
pictures are iaken and projecWd. 

Several year's ago Charles Urban . .. made some ex­
periments on ' the possibility of substituting successive 
for simultaneous projection . .of · the differently colored 
partial pictUres, . on the theory that , the persistence 
Of retinal impresSions applies to color as well as to 
form. More recently, G. Albert Smith has continued 
the experiments, devoting particular attention to the 
extension' of sensitiveness toward the red e�d of the 
spectrum and to the possibility of substituting two 
colors for three. The experiments have been so far 
successful that Smith and Urban, working together, 
have exhibited in London, Paris, and Berlin, very 
satisfactory moving pictures, in approximately natural 
hues, using only two colors, with the aid of a colored 
light in projection. The colors of the ray filters are 
orange-red and green-blue, but their composition, and 
that of the projection light, are yet a secret. The nega­
tives are made on a single- film, alternately through 
the red and green-blue halves of a disk which rotates 
with the proper velocity between the film ,and the lens. 
The strip of positive film made from this negative 
film is projected ' with the aid of a similar device. 
'Hence posiUves 1; 3, 5, . 7, etc:. of which the negatives 
'wete , photographed thro-ugh Ii. red filter, are . projected 
in . red, .�nd positives . 2 , 4 , 6,  8, etc., from negatives 
lTIade with a green filter, are, projected in green. The 
colors of the successive pictures (modified by the spe· 
cial fixed color screen used in projection) are com. 
bined by the persistence of retinal . impressions and 
'appio�imately .i�P'fOdUce . t)le natural tints of the 
.g�ene. The varying tints of · the red coats of soldiers 
drilling in ' direct ' sunlight were beautifully brought 
out.-Umschau. 

. . . . .. 

rt has fecentIy been discovered that the candelila 
plant contains wax in sufficient quantities to make the 
plant industrially valuable. The, plant rejoices in the 
botanical name Pellilanthus pavones euphorbiacea, 

and grows in Central America and Mexico. The wax 
is white in color, very hard, with high meltillg point. 
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PRIMITIVE FIRE-MAKING MACHINE. 

B Y  CAPT. JOHN G. M A C  �IZER. 

Some time ago the SCIENTIFIC AMERICAN published 
an article describing primitive methods of making fire. 
The accompanying sketch shows, in section, a fire­

making machine which I 
obtained from a native in 
the Lobo Mountains, Batan­
gas, P. I . ,  and which embod­
ies a different principle 
from any described in the 
article. 

To operate it, the machine 
is held in the left hand, and 
the piston, loaded with tin· 
der and inserted far enough 
in the well to insure a 
straight entrance, ' is struck 
home and quickly with· 
drawn. Some skill is re­
quired to accomplish this 
rapidly enough to get the 
spark to the air before it is 
extinguished. It is made of 

FIRE-MAKIN G MACHINE. caraboa horn. The tinder 
is scrapings from the In­

terior of bamboo, and the lUbricant is tallow. 
After some difficulty I induced the native, who was 

of the lowest type, to show me how he could make fire 
without his machine. Taking a large section of dry 
bamboo, he split off a piece about three inches wide 
and eighteen inches long, and cut a trough across it 
near one end. This trough he carefully deepened until 
at its middle point it just broke througli. On another 
piece he cut a row of notches on one edge. Then scrap­
ing a quantity of fuzz from the interior of the bamboo, 
he pressed a bit of it through the small hole at the 
bottom of the trough, and laid the piece concave side 
down on a pile of tinder. He held this piece down 

Scientific American 
the rest, the required clearance is obtained. When 
the grinding is finillhed, the edge of the rest engages the 
shoulder K of the lower plate R, thus making it certain 
that each piece will be ground at the same angle and 
length. 

. . . . .. 

TOOLS FOR THE WORKSHOP.-II. 
BY I. O. BA YLEY. 

( Continued from the i88ue Of ApriZ 24th. ) 

A COMBINATION PLANING AND SHOOTING BOARD. 

It is sometimes necessary to put a long straight or 
bevel edge upon a board ; and while this can be done 
by the aid of the try square or bevel square, the board 
being held in the vise, the accuracy of the work de­
pen?s largely upon the skill of the mechanic, and re­
quires much practice. For the amateur, and even th� 
professional, a board such as shown in the accompany: 
ing illustration is desirable. 

All that is neeessary for planing square edges only 
is a board about 9 inches wide, secured to one under­
neath, 15 inches in width, each % of an inch thick, and 
as long as the bench. The boards must be planed per­
fectly true, the working edge in particular, and a stop 
of some kind should be furnished at one end. 

Sometimes it is necessary to plane a long miter 
edge on a board, in which case an ordinary shooting 
board, such as described, will not do. 

One arrangement of shooting board for long miter 
joints is shown in the cross-sectional view A, in which 
a is a length of 3 by 4-inch timber, to which is se­
cured a board 6, at an angle of 45 degrees, by means 
of triangular blocks c, spaced about 2 feet apart, 
commencing near the ends. One end of the shooting 
board is held in the vise d, the other end resting upon 
pegs in the apron of the bench. The board e, whose 
edge is to be planed, is clamped to the board b, and 
the plane f ·shot along the 3 by 4-inch piece a. 

At R is shown another scheme, where two 9-inch 
boards, g and h, are secured together by means of 
screws, driven in from the ' underside of the lower 
board h, which in turn is hinged to a board t, in the 
same plane, 6 inches wide. By means of blocks, j or k, 
secured to the board i, bevel or miter edges 'Of 45, 60, 

1 

with hi, knoo, =d with both h=d, MWOO ,apidly in -- -::J::-- ---
the trough with the other piece. In a few seconds h i 
the tinder began to smoke, when he lifted the bamboo 
and blew the spark into a blaze. I then tried it with - - - - - - - - - - - - -
equal success, but have been unable to get just the 

m-

right touch to pieces that I have prepared myself. 
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HOLDER FOR GRINDERS. 
BY O. D. CARTER. 

A very simple device for holding dies and other 
work of similar shape while grinding on small emery 
wheels may be made as shown in the sketch. 

Between the top plate A and bottom plate R are two 
blocks, a and D, of sufficient thickness to allow the 
work to pass freely between A and R. The block a 
has a knurled screw passing through it, which firmly 
holds the work against the block D. The latter is 
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HOLDER FOR GRINDERS. 

formed of a circular piece and may , be clamped at any 
desired angle by means of a nut. 

The knurled screw E holds the y'ork against the 
lower plate. All bolt heads are sunk flush with the bot­
tom plate. H is a suitable rest for the above clamp. 
Its shank I is turned to' take the place of the ordinary 
rest of a small emery wheel. By raising or lowering 
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COMBINATION PLANING AND SHOOTING BOARD. 

and 30 degrees can be planed along the edge of any 
board e, as detailed at a. A wedge stop l, of hard 
wood, is furniShed at the far end of the plank g, sev­
eral being made of various thicknesses, to suit the 
work in hand. 

Before using the board, the wor� bench should be 
swept down, and it is very necessary to have it level. 

Ordinary · hinges for holding together the boards h 

and i, are perhaps best, being steadier ; but for con­
venience when the board is out of use, if the double 
swing hinges m are used, the 6-inch board i can be 
folded under the others, as shown at D, the blocks of 
course having first been removed. 

Care must be taken to place the hinges a trifie below 
the surface, or the edge of the plane will wear over 
them, as it is shot from one end of the board to the 
other. 

THE SAW CLAMP. 
The majority of saw clamps on the market are either 

secured to the workbench by means of a thumbscrew 
clamp or other adjustment, or they are held in the 
vise-an arrangement having several bad features, 
which are overcome by the clamp' here described. 
With this clamp it is unnecessary to take out the saw, 
or unscrew the vise, when changing off to file the 
other edge of the teeth. Instead, the clamp and 
framework is turned around bodily. It can be moved 
from place to place, to a good light, or Wherever 
most convenient, since it is not dependent upon a 
vise or bench for its support. The clamp being longer 
than the width of the vise, takes a better grip upon 
the saw ; and the simplicity of clamping it ( without 
the usual adjustment by means of a screw or pin ) 
recommends it. 

The framework may be made of light wco1 ; ,  the 4. 
by :�t-inch pieces being let in flush w i th the face r f  
the l %,  by 3 %;.h:ch side bars, t o  stiffen it: T o  prevent 
the 4-inch .slot for the saw splitting down when the 
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clamps are driven in, a bolt is put through, as indi­
cated, 6 %; inches from the top. 

The clamps should be hard wood, 30 inches long, 
shaped out as detailed. The 4%-inch recess, to allow 
foy the saw handle, should be cut when the two clamps 
are together, since this makes them right and left 
handed. When making the two clamps, the taper 
should be obtained before the edges are rounded off, 
as shown in br'oken lines. 

- � -/(3' 

CONVENIENT CLAMP FOR SAWS. 

The lower right-hand corner sketch shows the clamp 
in the framework without the saw. When necessary 
to set a saw, it is dropped in the 4-inch deep slot, teeth 
up, the two clamps wedged into place on each side of 
it being driven home with a mallet or hammer. 

( To 1>e continued. ) 
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A TANTALUM DETECTOR. 
BY ALFRED P. MORGAN. 

A detector for wireless telegraphy has recently been 
devised, which -makes use of a tantalum wire or fila­
m ent in contact with a globule of mercury. While this 
c.etector is not so sensitive as the electrolytic or silicon 
type, and will not respond as well to very faint sig­
nals, it more than makes up for this when used for de­
tecting signals of ordinary strength. It will then 
give tones several times as loud as either of the two 
types mentioned, ' and d-oes not require the use of high­
-resistance telephone receivers. Its normal resistance 
is about 1,500 ohms, which drops as low as 250 to 270 
when struck by oscillations. The construction of such 
a detector is quite simple and well within the ability 
of the amateur. The first operation is to secure the 
tantalum wire. This may be taken from a tantalum 
lamp of the battery type. A deep scratch is made in 
the glass all . the way around the base of the globe by 
means of a small three,cornered file moistened with 
turpentine and camphor. A second scratch is made 
from the base to the tip on ldoth sidel;l. A light tap 
will then break the globe in two. Do this carefully 
lest you break the filament. 

Cut the filament off within . about 1/16 of an inch 
from where it is joined to: the platinum or iron wires. 
'1'his can best be done with the points of a small pair 
of scissors. Then br'eak the small glass stub which 
holds the wires in place, so as to secure the tantalum 
with about 'l4 inch of ' wire fastened to it. 

A screw - in which to fasten it so as to permit of ado. 
justment may be taken from the carbon of an old 
dry cell. A fiber or hard-rubber washer will make a 
good head for the screw. Bor.e a 1/16-inch hole in the 
end of the screw. Make it about % of an inch deep. 

����m FIBRE OR' I!II HARD RUBBER 
HEAD YOK£ OF����-���� 

*INBRAS§. 

liARD RUBBER BASE. 
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HOME-MADE TANTALUM DETECTOR. 

Place the end of the wire opposite the tantalum point 
in this hole, and pack tinfoil around it with the head 
of a sewing needle, or if preferred fasten it to the 
screw by means of a small drop of solder. 

The cup is best made from a piece of . carbon rod. 
Remove the rod from an old dry cell, and saw off a 
piec� about an inch long from the ' end containing the 
'brass connectin � cap. Then trim off all the rough 
edges of the ca

'
rbon with a coarse flle. A hole % inch 

ia diameter and %, inch deep should be bored in . the 



center of the rod at the end, forming the cup for the 
mercury. Bore a lh-inch hole through the base where 
the cup is to be fastened, and countersink it to % inch 
in diameter from the under side. This enables the 
brass nut to be put on the under side, thus serving 
both to hold the cup firmly in place and as a connec­
tion for a wire to the binding post. This is shown by 
dotted l ines in the drawing. The yoke is made of a 
piece of sheet brass. _ Two holes are bored in the feet, 
and it is fastened to the base by means of screws. A 
hole is bored and tapped to receive the screw point. 
If a tap is not to be had, a ''%,'-inch hole may be bored 
in the yoke, and a battery nut soldered directly over 
the center of the hole. 

The detector is best mounted on a piece of %rinch 
hard rubber measuring about \ 3 by 4 inches. Four 
binding posts will be required for the usual connec­
tions.-Electrician and Mechanic. 
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THREAD CUTTING WITHOUT A DIE. 
BY ;T. A. BERGSTROM. 

It sometimes happens that the threads of 'l. bolt 01' 
a pipe break oj'[ and must be cut without the aid of 
a screw-cutting die. This can be accomplished very 

THREAD CUTTING WITHOUT A DIE. 

easily with the aid of an ordinary half-round file and 
a little patience. 

Take a block of wood and fasten it in a vise. Make 
a V groove in the block deep enough for the center 
of the pipe to come a little below the surface. If the 
pipe is long, it will be better to make two of these 
blocks, so as to keep it steady. Now into this groove 
place a pipe with thread same as wanted, and on one 
side of the block drive in a nail. Place the flat side 
of a half-round file against this nail and see that · it 
fOrms the same angle with the pipe as the thread does. 
Then drive in another nail on the opposite side of the 
block, so that it will touch the flat side of the file. 
Now remove the pipe and replace with the one to be 
threaded. Hold the file with the smooth side against 
the nails and while filing keep turning the pipe. The 
pipe should be rocked backward and forward. That 
is to say, on the forward stroke of the file turn the 
pipe in the opposite direction, thereby insuring a much 
better thread. 

• • • 

A SIMPLE METHOD OF CONSTRUCTING A HANDLE. 
BY w. C. M'KENZIE. 

The accompanying illustration shows a simple 
method for constructing a neat and strong handle for 
a box, or a drawer. The handle is fashioned frQm two 
similar shade roller ,brackets which are fastened in 
place by means . of screws at the points where the 
handle is needed. A piece of pipe or tubing is posi-
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SI MPLE METHOD OF CONSTRUCTING A HANDLE. 

tioned between the brackets and is held in place by 
a stiff -wire or other rod which passes through the 
tubing and the openings in the brackets, having the 
ends hammered dcrwn or riveted at the outside of the 
bracket. The tubing may be of brass or any other 
suitable material adapted for the purpose, and prefer­
ably tending to add to the appearance of the handle. 

Scientific American. 
The ends of the tube should be inserted in the con­
cavities of the brackets, as is shown most clearly in 
Fig. 2. 

• • • •  • 

METHOD OF PATCHING A BOILER. 
BY JOHN W. E.  LAKER. 

The following method of bolting a patch on a 
boiler perhaps shows some originality. It was re­
quired to patch the bottom of a combustion chamber 

BOLTING A PA TCH ON A BOILER. 

of a very old boiler, badly pitted on the water side. 
Riveting was impossible for want of space. The 
patch was five feet by two, fitted on the fire side, and 
the greatest difficulty to overcome was to make the 
bolts watertight, owing to the impossibility of driving 
them or getting a contact under the heads against the 
bad plates. Gaskets did not appeal to the repairer, 
and a metallic contact was aimed at. This was ac­
complished by making each bolt act as an ordinary 
miter-seated valve. They were turned a hand-workable 
fit ( all but the last '%, inch, which was tight) to 
reamered holes of steel, and case-hardened, fitted in  
from the water side, and hammered up with a spanner. 
The "seat" was sunk into the boiler plates. There 
were altogether 128 bolts in the patch. The job when 
finished passed a government surveyor's examination, 
and steamed from Honolulu to San Francisco without 
mishap. 

• • • • •  

PENCIL SHARl'ENER. 
BY JOSEPH N. PARKER. 

I have to provide means for the sharpening of one 
hundred or more pencils daily, and after having tried 
with little success a number of the expensive sharp­
eners, I fitte'a up a small all-metal carpen.ter's plane in 
a. box, and it answers the purpose admirably. After a 
little practice one can easily make any kind of a point 
desired. The bit will stay sharp' long enough"to point 
several thousand pencils, and then it can easily be re-

CARPENTER'S PLANE AS PENCIL SHARPENER. 

moved for sharpening. 
shows how it is done. 

The accompanying sketch 

Shavings from pencils are excellent for driving 
away moths. 

• . • I .,  

COPPERING FLOWERS WITHOUT WAX. 
BY A�THUR E. HAGARTY. 

The writer is interested in electroplating flowers, 
etc., and has had considerable success in coppering and 
silvering, using no wax. The rose ( or other article ) 
is dusted over with the finest graphite (blow the ex­
cess off) and immerse in the copper solution. An 
ordinary rosebud is thickly and sufficiently plated in 
about fifteen hours, using six large-sized gravity bat­
teries. Of course the Silvering and gilding are easy 
after a good coat of copper has been deposited. The 
wax is unnecessary except to stiffen the petals or when 
glass, etc.,  is to be plated. 

' 

Some beautiful rosebuds have thus been plated in 
copper and silver, with the stalks, etc., enameled green. 
Undoubtedly many amateurs would like to experiment 
with this work, if they knew it was so easily done. A 
stout copper wire is pointed with a file and carefully 
drilled ( by han d )  into the center of the lower part of 
the bud, care being taken not to break off the small 
green petals. After dusting well with the graphite the 
wire is thrust through a piece of heavy cardboard as 
a handy means of adjusting in the .plating bath, which 
should be about '%, inch above the flower. The wire 
is then connected, and in a few minutes the copper 
can be seen creeping over the petals. The flower 
should not be disturbed till entirely plated. Of course 
the flower can be put in any position, but the vertical 
position is the best, because the petals tend to float 
ouf of position when inverted. The wire can be bent 
in the form of a large hook with the point upward, 
but this makes unnecessary and wasteful surface to 
plate with a small battery. All the plating should be 

concentrated on the flower, if possible. The finished 
flowers should be polished for bright effects, and well 
rinsed in hot water, or boiled, to get rid of the acid, 
which would otherwise corrode . 

Some very beautiful effects can be ·  obtained with 
ferns, . etc. Anything can be plated which is not 
affected by the acid during plating. To deposit on 
�lass it must be coated with paraffin first, all the ex­
cess of graphite being brushed off. 

• • • • • 
BLUE·PRINT WASHER. 

BY W. ;T. c. 
A very compact blue-print washer, which has the 

great advantage not only of taking up very little 
space, but also of permitting the washing to be done 
without the usual slopping over and dripping inci­
dEmtal to the use of tanks, can be made very cheaply 
of galvanized iron, as shown in the accompanying 
sketch. The washer is attached in a vertical posi­
tion on the wall, and the pipe furnished . with valve 
running up the side and across the top. The last 
piece of pipe, the horizontal, is drilled with . one row 
of holes 1/16 inch diameter about 3 inches apart, 
and so placed that the water strikes the back of the 
washer at an angle of about 45 deg. To wash a print, 

A VERTICAL BLUE·PRINT WASHER • .  

the water is turned .on for a momEnt. wetting the 
back . of the washer, and then shut off and the dry 
print stuck up on the wet surface. Care should be 
taken that the top edge of the print comes slightly 
li.bove where the water strikes, to prevent the print 
being washed down · by water getting back of it. 
The water is then turned on, and a thin film of water 
allowed to run over the face of the print. If there 
ie no trimming space left on the print, it can be 
turned upside down after a few moments, to insure 
the top edge being washed evenly. This method 
washel! prints in · a very short time, as the running 
water is much more effective than the tank method. 
Painted with aluminium paint, the washer looks well 
in any office, and will save its small cost in a very 
short time. 

• • • 

PUTTING ON A NEW CLUTCH LEATHER. 
A clutch leather may be cut from a wide piece of 

leather belting of uniform thickness, usually ;� inch. 
If the piece chosen is too thick, it wil1 be impossible 
to release the clutch fully. Take off the old clutch 
leather, lay it out flat, and use it as a pattern for 
the new leather. ( See cut. ) As the leather will 
stretch somewhat, it is not essential to have the new 
leather curve as much as the old one. Cut the new 
leather about 1h; inch' short, and punch and counter­
sink holes in its ends for the rivets, whose heads 
should be below the surface of the leather. Soak the 
new leather in water until it is thoroughly soft. 
Stretch it over the clutch, and put temporary rivets 
in the ends. Mark the central rivet hole, remove from 
the clutch, and punch that hole. Put the leather on 

PUTTING ON A NEW CLUTCH LEATHER. 

the clutch again with temporary rivets, and punch 
and mark the remaining holes. When all have been 
punched and countersunk, rivet the leather in place. 
For this purpose it is necessary to have a bar whose 
end diameter is about the diameter of the rivet heads. 
This bar is used as an anvil against the rivet heads. 
Two men are necessary, and the whole job, after the 
leather has been taken out of the water, must be done 
q11ickly, ' else the leather w ill  shrink so that it will 
not go on. 
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Electrical Devlce8; 

talns particularly to means for use In secur­
Ing cords to a sash, or for holding a sash 
cord when the sash Is disconnected, as for 
Instance when the window Is being cleaned. 
The object Is to provide a socket which great­
ly ' facilitates the attachment or removal of the 
cord but which Is constructed In such a way 
as to effectually prevent any accidental dis­
placement of the cord. 

LEADER-BRUSH.-M. BLACKMAN, · Jersey 
.Clty, N, J. The object of the Inventor is to 
produce a brush especially adapted for use In 
painting 'the Inner side of leaders or rain 
spouts. In the operation of the device, It 
will feed small quantities of paint from the 
reservoir to the brush, and the parts are so 
ar,ranged as to enable the device to tum the 

manner that the cans wlll be dipped In a bath 
of lacquer and dried before delivery from the 
machine. 

FIRE-ES'CAPE.--J'; HEGEDUS, New York, N. 
Y. The object of the Inventor Is to provide a 
fire escape for permanent use on butfdlngs, 
and arranged to allow repeatedly using the de­
vice for conducting people from any one of 
the fioors of the bulldlng safely to the ground, 
and to permit the use of the device by fir�­
men or others, for ascending to any one of 
the floors. 

POLE.-W. ROBERTS and C. ROBERTS, 
Springfield, Ohio. The invention J;'elates more 
especially to such poles as are used for string­
Ing eleCtric circuit wires and the ' like. The 
pole can be braced equally on opposite sides, 
when for. example, the pole is inciined on 
curves and the like. The device is adapted 
removably to carry a mast and cross-a'rms 
upon which the wires are strung. Messrs. 
Roberts have invented another pole or stand­
ard formed from concrete or other plastic sub­
stances adapted subsequently to harden, and 
having reinforcing tension members imbedded 
or partially imbedded therein, T-Iron or sim­
ilar elongated members, and having annular 
holding members encompassing the tension comers 
members, the poles being formed in sections 

or bends of a leader. 

LINOTYPE-MACHINE.-C. AI,BSECHT, Ch ar­
lottenburg, Germany. One object of the In' 
vention Is to provide means for reducing tne 
wear and tear on the lugs ' of the matrices 
as they leave their magazine and enter the 
vertical channels. Another object is to im­
prove upon the ' construction of ' the psrt or 
chute between the deliverY mouth of the mag­
azine and the v�rtical channels, particularly 
In machines designed for a plurality of maga­
z,ines and where, therefore, the saId part' or 

secured together by a connection of special 
form. 

WIRE STRETCHING AND SPLICING DE­
VICE.-P. O. LARSON, Kellys, N. D. The in­
ven tion refers to devices for stretching and 
splicing broken telegraph and telephone wires, 
and Is designed to do away with the necessity 
of using clamps, pulleys, etc.,  now commonly 
used for this purpose, which becomes neces­
sary when wires are cut, or broken by acci­
dent, accumulation of sleet, etc. 

Of' Interellt to Fannen. 
DRAFT-EQUALIZER.-H. C. SCOTT, Ritz­

ville, Wash. The aim of the Invention Is to 
provide an equalizer arranged to distribute 
the load to be hauled equally to the animals 
In the team, to reduce the friction of the 
working parts to a minimum, and to provide 
a comparatively short but ' very strong and 
durable equalizer not liable to get out of 
order nor cause entanglement of the animals 
when in use. 

Of' General Interellt. 

Heating and Lighting. 
GAS-METER.-W. F. ETZEL, Lowell, Mass. 

This invention relates to dry gas meter hav­
ing alternately expanding and contracting 
measuring chambers. The object Is to provide 
improvements In meters, whereby gas passes 
freely through the parts of the slide valve 
�eats to and from measuring chambers, thus 
reducing the ,decrease of the gas pressure, inci­
dent to its fiow through the meter, to a mini· 
mum. 

HOUllehold Vtllltle80 

chute is made movable. 
. 

Prlme 1II0ven and Their '& coo8sorlea. 
BALANCED VALVE.-W. ORD, Brooklyn, 

Ohio. The Intention in this case Is to pro­
vide details of construction for a valve which 
are practical and very efficient, and that en­
able the balancing of ' pressure on the body of 
the plug valve, so that leakage around the 
valve w1ll be prevented, and the valve body BRUSH.-C. W. PATRICK, Phoenix, Arizona be adapted for convenient adjustment to con­Territory. This brush is primarily Intended , trol the passage of Huid throughout. . for the bath, although with slight modifica-

tions It is adapted as a scrub brush for floors, 
wood-work, windows and scrubbing In general, 
where quick thorough cleaning is desired with 
the least possible exertion. For the bath, the 
brush has all the advantages enumerated when 
used as a scrubbing device, in addition to pre­
senting a sanitary article elfectlng its own 
cleaning when in use. 

INSECT-EXTERMINATOR. � MARGARET E. 

Ranways and Their Aecessorle-. 
RAILWAY-TIE AND RAIL-FASTENER.­

P. E. FETTER. and W. A. STICKLEY, Kenmare, 
N. D. One purpose of the Inventors is to 
practically provide a construction of tie that 
wHl prevent shifting In the road bed, and to 
provide a smoothness of track that will lessen 
resistance, thereby saving property, and also 
to provide a rail lock that will hold the ANCHORING-BASE FOR POSTEi.-P. T. COCHRANE and J. J. COCHRANE, Jersey City, rails more , firmly than spikes, and admit ot 

BAILEY, Middletown, R. I. The base Is cap- N. ' J. In this case the improvement refers tIie necessary expansion and contraction of able of being readily placed in position, and more particularly to exterminators adapted to the rails. 
one wherein when the' base Is In position which b'e used for destroying bed-bugs or the like, 

_ 
Is within the ground, w1ll b'e firmly and Im- and each of which In general consists, of a 
movably anchored, while that portion above burner adapted to have one end connected to Pertaining to Recreation. 

the ground, and which is adapted to receive any suitable gas supply, and a pan movably ROLLER-BOAT.-R. E. SlURP, :N'ewaygo, 
the post, w1ll admit of vertical adjustment of carried by the burner and serving to receive Mich. In this patent the Invention relates 
the post and also lateral adjustment of the the dead Insects. to small pleasure boats or launches, and the 
post in any direction necessary to bring It In BATH-TUB ATTACHMJj}NT. _ NELLIE L. object " of the inventor is to produce a boat 
proper allnement. GILMORE and M. GILMORE;'" Phoenixville, Pa. having a simple constru,ct\on which will be 

METAL STAIR.-C. F. STEIBER, New York, This Invention is an Improvement in frames economical to build, and having Improved pro­
N. Y. The Invention especially relates to for use in application to bath tubs. The aim peillng mechanism and improved steering gear. 
staircases which are formed of metal. The in- is to provide a frame which can . be applied ---
tention in this instance is to produce a stalr- to and removed from the tub, and w1ll alford Pertaining to Vehicles. 
case adapted to be formed of steel or similar facilities for holding a wash bowl and a soap COMB INED HEARSE AND PASSENGER-
material, and the iIIvention relates especially dish. It w1l1 b'e found useful for general use, VEHICLE.-F. HULBERG, New York, N. Y. 
to the form of the separate parts and the but especially so In boarding houses among The invention has reference to poweJ:-drlven 
I!latmer In which the stairs are built up there- the laboring classes. vehicles, such as automobiles, and Its object 
from. MOP-WRINGER ATTACHMENT. - W. F. Is to provide a new , and improved combined 

GATE.-C. A. EIDS MOE , Beresford, S. D. MCGLAUGHLIN, Denver, Colo. The purpose at hearse and passenger vehicle, arranged to ac­
One object here Is to provide a swinging gate the Inventor Is to provide a construction,. commodate a catlin and Howers In one com­
which may be adjusted to any degree of in- wherein the mop. may be twisted to express partment and passengers in a separate com­
clfnation above or below the horizontal, and the water therefrom, without the necessity ot · partment. 
retained in such adjusted pOSition. Another using the , hands in direct contact therewith. I COMBINED ODOMETER AND SPEED­
object Is to provide a gate comprising an ad- When the cloth has been sufficiently wrung, OMETER.---.R. G. SANFORD, Yonkers, N. Y. 
justab'le frame, pivoted at one end to a post the motion of the handle is reversed to bring ' The Invention has for its purpose to provide 
and having Its tree end adapted to be raised the cloth into its original position, after which , for the actuation, of the measuring means In 
or lowered, and means for retaining the frame the operation may be repeated. the same dk'ection, Irrespective of the direc-
in its adjusted position. --- tion at movement of the part measured ; to 

SUCTION DEVICE FOR AIR, GAS, OR Machlnell and Mechanical Devices. dispense with the usual Hexible shaft such as 
SMOKE PIPE S.-A. CAUCHEMONT, 1 7 Rue de PENCIL-MAKING MACIUNERY -F r Is employed when the meter Is applied to a 
I'Aqueduc, Paris, France. The air in entering . . ' . . I vehicle, and In general, to provide , a 'construc-
the apparatus at one of the openings reaches DORIZZI, 66 Elm Grove Road, Barnes, Surrey, tion having little or no tendency to vibrate. England. Mechanical means are provided for I ' a pipe tangentially. This air produces a suc- inserting the leads or other material prefer- , NOTE.--Cop.1es of any of these patents will 
tlon e,ffect inside this pipe and the smoke, ably wlth the combination therewith of glu- ' h

,
e furnished by Munn & Co. for ten cents each . 

gases or vitiated air escape through the open- • I I lease state the name f th t t .... tl f ing means. Leading means comprise a series , h
o e pa en ee, u e a 

ings and pass to the annular space comprised of hoppers ' arranged over a suitable bed along I 
t e Invention, and date of this paper. 
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s:�: wind at the rear of the apparatus, the smoke 
or gases are drawn outside in passing through hoppers for feeding a single lead or strip of 
the apertures In the lantern. other material to each groove In the board 

at the required moment. 
SUSPENS'ORY.-G. C. JOHNSON, Dillon, S� 

I n���I "  
�� te:1f 1jj!!Vote8 II 'i'-=s � , .... ' and OUerZe8� C. This suspensory embodies a scrotum sup- PNEUMATIC HAMMER.-V. E. LANE, Ber­

port, and a waterproof attachment thereto of wick, Pa. Among the objects of this Inven­
n ovel construction, which forms a receptacle tion are the provision of a powerful do"il'n-

stroke in connection ' with a cushioned back- . . for the member and alfords convenient mean s stroke to render the hammer as far as 
Kindly wnte queries on sepante sheets when writing 

for the introduction and discharge of liquid ' ' about other mattera, such as patents, subscriptions, 
medicaments for the treatment and cure of a p�ac:ical, independent of specified pressure of I books, etc. This wi:.! !'lCllItate answering your ques-
diseased organ.  aIr ill order to make it operative : to facilitate tlons. :ile sure and 've full name and address on eve 

___ the removal and replacement of , the barrel ; � sheet. 
gI ry 

• to Improve lub'rlcation of �ovable parts ; to I Full hints to correspondents were printed at the head Hardware. hold the rivet-set securely at the end ot the of this column in the isslle of March 18th or will be COMBINED LEAF-CLIP AND LINE-MARK- barrel, to prevent accidents and the set from ' sent by mail on request. ER.-E. A. BAGBY, Louisville, Ky. This falling out. 
spring-actuated clip Is especially adapted to SCREW-CUTTER. - A. R. WEISZ, New 
clamp upon a leaf of a book or manuscript, York, N. Y. The invention has for its object ( 12076 ) F. E. S. says : I am inclOSing a 
and also to grip the Hat end of a fiat lining the provision of a screw cutting device which copy of a report on 'the efficiency of a new 
strip having parallel side edges, so as to hold is simple in construction, effective in opera- kind of "quadruple engine which is, being built 
said strip extended across or lengthwise of the tion and durable In use, adapted to ,be readily and placed on the market by a local concern. 
leaf or page and be disposed adjacent to a sharpened, and so constructed as to be capable With 3.5 gallons of kerosene they developed, 
selected line thereon ; and for changes In ad� of being accurately adjusted to screws ot dif- by brake test, 52 horse-power constantly for 
justment for locating the straight edge of the ferent diameters. one hour. I am unable to find ' any efficiency 
liner strip close to lines on the page success- tables for steam engines using kerosene for 
ively, to fac1l1tate the correct posting of ac-

CARRIAGE-DRlVE.-J. J. SULLIVAN, Eagh) ,' ruel. Can you tell me what the best ma-
counts or transfer of statements, and execut-

Mms, Ark. The in,:,ention is particularly use- clllnes now on the market do deliver ? 3.5 
Ing work requiring exact reading of written 

ful � connection Wlt� saw-mm carriages and ' I gallons of kerosene develop 52 horse-power for 
or printed lines consecutively. the l Ike. An object IS to provide a support 1 hour ; 3.5 gallons kerosene weigh 23. 57 for ,  the piston rod of a carriage drive, so

, 

that 

I 
pounds ; 1 pound kerosene has 21 ,000 B. T. U. ;  WIRE-FENCE TOOL.-B. B. WOOD" Helena, the piston rod is prevented from sagging and 23.57 pounds kerosene have 494,970 B. T. U. ; Mont. In the present patent the invention is thereby wear�g -t�e stuffing-box and other 494,970 B. T. U. equal 385,086,660 foot an Improvement in tools for use in building parts with WhICh I comes in engagement, in I pounds ; 52 horse-power is 102,960,000 foot wire fences, and It has for a particular ob- an irregular manner. pounds per hour. Fraction of the energy In ject the tlrovlslon of a novel construction CQ I .LA VERING-MACHINE FOR CANS.-C. the 011 which Is delivered by the engine Is where f>;v to apply to the crossing wires of wire B. HANTHORN, Portland, Ore. The Invention 1 02,960,000 fence� the clamp covered in a former patent "'" t h r",ers 0 a mac ine for the purpose of lac- I ----- or 26. 74 per cent. A. You are grant"d to Mr. Wood. quering can s. The object Is to produce a ma- ' 385,086,660 

SOCKET FOR SASH-CORDEi.-F. DEGIOR- I chine which will operate automatically to re- unlikely to find tables of combined etllclencies GIS, West Hoboken, N. J. The invention per- celve cans which are fed to It, In such a of engines and bollers using 011 fuel because 

377 
the method of testing the efficiency o f  an 
engine by the !bel consumed under the boiler 
had come to be ' considered an unfair criterion 
before much advance had been made with 
liquid fuel. There Is no analogy whatever be 
tween the terms engine horse-power and 
boiler horse-power, the latter being an unsat 
isfactory term only used· for want of a better 
That the capacity of the accompanying boiler 
depends upon the relative' efficiency as well 
as the capacity of the engine may be shown 
by the fact that a single-cylinder non-condens 
Ing eBglne may take as much as 30 pounds of 
steam per horse-power per hour, whereas a 
modem triple-expansion condensing may re 
quire as little as 10 pounds. At the same 
time your comparison of the power delivered 
in useful work with the B. T. U .  contained In 
the fuel consumed Is a perfectly legitimate" 
one, and your figures are apparently correct 
The figures are certainly unusually" high, tne 
best we know of, for any kind of fuel shows 
an efficiency little more than half as high 
based on fuel consumption per horse-power. 

( 12077) J. V. A. asks : l am  seeking 
Information on the question of water power 
I wish to utilize the water In a stream run 
nlng through a flat country, with hllls about 
300 to 400 feet high on both sides, but these 
hills are not the source of the creek's supply 
Could you put me In communication with 

, some one, or a firm, who could advise me as 
to the best method of obtaining from 12 tf> 
15 horse-powe from tbls creek, by hydraulic 
ram, to elevate water to the hllls nearby to 
drive Pelton wheel, or undershot current wheel 
or Poncelet's undershot wheel by damming up 
the creek, or any 'other method that may suit 1 
You may be "In a position to answer this ques 
tlon ; if so, please let me know. I would 
require full detaUs and plans of wheels, their 
construction and application to the creek, etc 
(I wish to construct the wheels myself, if pas 

sible. ) I am only a novice at using water 
power. The machinery I Wish to operate 
from the stream is a Sisal hemp d�cortl 
cating machine, and possibly a small clrcul:lr 
saw. I - Inclose a rough sketch of cross 
section of creek, and some figures which wer" 
obtained at ,the same spot, which is a suit 

' able one for the erection of the machinery in 
the event of your undertaking this question. 
A. YoUr method of measuring the fiow of 
the water is quite reasonably approximate 
and, making due allowance for error and 
variation of the How, we should say that 
you have just about enough water to generate 
15 horse-power In the manner you suggest 
A good Pelton or simllar impact waterwhee 
should deliver 75 per cent at least of the , 
theoretical power in a given faU of water 
so for 15 horse-power you Should have a fal 
and quantity of water with a theoretical power 
of 20 horse-power. The formul� is H.P. = 

0.00189 Q H, in which Q = quantity of water 
in CUbic feet per · minute and H = head In 
feet. Supposing you lift your water with a 
ram to a height of 100 feet above the stream 

20 
20 (H.P. ) = 0.00189 Q X 100 or Q -- = 

/ 0.189 
1 06 cubic feet per minute nearly. A good 
ram with not more than ' 100 feet conveyance 
wHl lift about 1/14 of the water required to 
operate It to a height ten times that of thc 
fall required to operate it,  so that 1 06 cuM 
feet of water could be raised 100 feet by 1 4  X 
106 = 1,484 cub'lc feet of water with a fal 
of 10 feet. Your How at the rate of 66 fed 
in 15 seconds of a stream 1 1  feet wide an d 7 
Inches deep represents 1,694 cubic feet p�r 
minute, so that you have a fair margin. The 
length of the drive pipe does not matter, pro 
vlded you have the whole of the water re 
qulred to drive the ram Inclosed in a pipe 
for the whole height of the necessary fal l  
i. e.,  t h e  dam need be only 5 feet high if 
there is a further fall of 5 feet from its foot 
to the point at any convenient distance down 
stream where the ram is situated. We should 
say that you could not get the requisite power 
with a current wheel, as its efficiency is ex 
tremely low. With a Poncelet or, better, a 
low-head turbine, you could, but we should 
say the first cost of dam and equipment would 
be higher. 

( 12078 ) H. R. P. asks : Will you 
kindly answer the following questions ? What 
is meant by the term cycle in relation to gas 
engines ? Why Is an engine which makes two 
revolutions to every explosion called a four 
cycle engine 1 How is it possible for any en 
glne to have more than one cycle ? A. The 
"cycle" of any engine is the complete sequence 
of operations gone through by the operating 
Huld ; In the case of gas or other internal 
explosion engines it consists of inspiration 
during one stroke, compreSSion during one 
stroke, ignition, explosion, and expansion dur 
Ing one stroke, and exhaust during one stroke 
The terms "four-cycle" and "two-cycle" are 
misleading, and should more properly be "foilr 
strokes to the cycle, " etc., in fact on this 
account the term "four stroke-cycle" Is now 
coming into use. In two-cycle engines, either 
by exploding the gas on both sides of the 
piston or otherwise, the two separate cycles 
overlap eacti other, and whereas each Is ex 
actly the same as In the four-cycle engine, one 
or other cycle is completed every two strokes 
The term "two-cycle" has, however, the alter 
native sense that two separate cycles are used 
In operating, the engine and, therefore, . though 
a . later term , than "four-cycle" and derived 
from It is less inaccurate. 



( 12079 ) J. S. asks : Kindly tell me 
in your Notes and Queries column how to pro­
duce extreme cold by means of carbonic acid 
gas and ether. I have tried letting the gas 
run ' into a bag which has been wet with ether. 
I understand this to be' the method. The re­
sult should be a kind of frapp<\ ell'ect to use 
for a freezing mixture. A. Carbonic acid gas 
has no action upon' ether. No lowering of 
temperature would be expected from passing 
the gas through ether. If liquid carbon diox­
ide is allowed to escape from a tube into a 
b'ag, some of the liquid will be frozen and 
solid carbon dioxide will be found in the bag. 
Place this In a porcelain crucible and pour 
ether Into the crucible. ,A pasty solution of 
ether and the solid Is formed with a greaJ: 
drop In temperature. Tyndall's "Hea,t as a 
Mode of Motion," which we send for' $2.50, 
gives many experiments with solid carbon. 
dioxide. 

( 12080 ) M. A. C. says : 1. In evapor-
ration, does the water vapor formed crowd 
back the air ? A. Carhart's "University Phys­
Ics; o '  vol. 2,  will give you a correct view of 
the process of evaporation. There Is no push­
Ing back of the air by the molecules escaping 
from the surface of ' the water. There is 
plenty of room for them between the mole­
cules of the gases of the air. 2. Does the air 
olfer any resistance to evaporation of water ? 
A. The air oll'ers great resistance to the escape 
of water molecules into it-15 pounds to the 
square inch. In a vacuum water evaporates 
with violent b"olling. It Is the pressure of 
the atmosphere which keeps the water in the 
liquid form upon the earth. Otherwise all 
water would be in vapor in the' space about 
the earth, as the air now Is. 3.  What is the 
best explanation of just how evaporation pro­
duces cold ? A. The only explanation of evap­
oration is that heat changes water I'nto vapor. 
The heat used for this work does not all'ect 
a thermometer, and is called the heat of 
vaporization. Since this heat must come from 
some other body, the surrounding bodies are 
made colder by the abstraction of heat from 
them to change the water into vapor. 4.  Heat 
is defined as molecular motion. Does that mean 
that the amount of heat depends on the num­
ber of molecules striking a thermometer as 
well as their velocity ? A. The more rapid 
the molecular motion, the higher the' tempera­
ture of a body. More molecules would then 
strike a thermometer in a second, of course. 
They would also strike with a higher velocity. 
5.  In the e)l:pansion of gas against p ressure, 
which is alfected, velocity or number of mole­
cules, in the change of temperature ? A. In 
the expansion of a gas against pressure the 
velocity of the molecules Is ch.nged, and 
therefore the number of molecules per second 
passing a given point will also be changed. 
6. Will you discuss , the question if the ex­
pansion be into a vacuum ? A. The expansion 
of a gas into a vacuum does not produce any 
cooling ell'ect, since the expanding gas does 
rio work in expanding. 7. What is the best 
explanation of a mixture of salt and ice pro­
ducing cold ? A. There is but one explana­
tion of the action of salt and Ice as a freez­
ing mixture. The meiting of , the ice and salt 
Is caused by the heat absorbed from the article 
to be frozen. The heat required , to melt ice 
is very large, 80 calories per gramme. 8. 
What is the best explanation ' of rain being 
produced by a current of air striking a moun­
tain ? That is what cools the air ? A. Warm 
air can hold more water vapor than cold air. 
Wben a warm current strikes a cold mountain 
side, the chilling of the air reduces its ca­
pacity for moisture and saturation is soon 
reached, after which the formation of rain 
drops begins. All these questions are treated 
In good textbooks of physics under heat. If 
you have, not the Carhart referred to above, 
we can send you a copy for $1 .75 prepaid. 

( 12081 ) A. E. w. asks : 1.  Would you 
explain what is meant ( when giving the cali­
ber of small 'arms) by two numbers, as 45-90, 
30-30, 25-20, and 56-50 ? I understand that 
there is a big dill'erence in the size , of cali­
bers mentioned, and that the 25-20 Is a bottle­
shaped cartr,dge, but there is no apparent dif­
ference in the diameter of shell and ball of a 
56-50. A. In giving the cal iber of small arms 
by two numbers, 45-90, the first number stands 
for the caliber expressed In decimals of an 
inch ( in your case 0.45 or 45/100 ) ,  the second 
the number'  of grains of powder used in the 
charge. In the case of the 25-20 gun, the 25 
stands for a repeating rifle, the 20 for a single 
shooter. The weight of , the bullet is the same 
in both cases, but the repeater cartridge is 
enlarged to take a larger charge of powder: 
2. What does the number giving the gage of 
shotguns mean ? What part of an Inch are 
they, or do they not represent some part of 
an inch or foot, 1 0, 12, 16, and 20 gage ? A. 
The gage of the shotguns, as 10, 12, 'etc., is a 
survival of the old-fashioned n omenclature. In 
early days it was customary to find , out how 
man y spherical balls went to the pound weight. 
If 10, the gun was called a 10-gage gun. , 3. 
Ice manufactured by a process, where cans of 
water to be frozen are immersed in a tank 
of brine, cooled by pipes carrying ammonia, 
there often appears a place in the center of 
the cake that is white or nearly opaque, some­
times looking like very small air bubbles. 
Would you explain the cause of the Ice P )t 
being clear at the center as it is at thp sides 
of the cake ? I have been told 'that It was 
ammonia in the water, and some even claim 
that they can taste it, but I cannot see how 
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that can b'e when the ammonia is confined in 

I 
would th�y. be increased, and if so how much ? 

the pipes. I think It is a defect in the freez- A. Since by revolution of the left-hand wheel 
ing. A. The white or semi-opaque place in A at the same speed as that of the right-hand 
the center of cakes of artificial ice is nothing wheel . B, each of the ten teeth of A touches 
more than what you say it looks like-air one tooth of B once in every revolution, in­
bubbles. The process of free'zing excludes sus- stead of only one tooth of A coming in ' con­
pended air from the water, leaving it in the tact with the teeth of B, as when A was still, 
form of bubbles ( as it often appears in nat- ' it would appear at first sight that fuere 
ural Ice )  if steps are not taken to prevent it: should be ten times as many contacts as b"e­
In the can system of artificial ice making, fore ; but whereas before one tooth of A was 
the water is agitated while freezing to get touched in· each revolution of B by every tooth 
rid of the bubbles, and as the ice forms from of B, now one tooth of A touche!! in each 
the outside inward, the outside and bottom revolution only one tooth of B. The total 
end of the cake is generally clear. Some- number of contacts is therefore multiplied by 
times, however, the agitation Is not kept up ten and divided by ten, and remains the same. 
long enough, as the b'lock becomes nearly' ( 1208 5 )  E. M. S. asks : 1. Where does 
solid', and an accumulation of bubbles remains the largest supply of pearls come from ? 'A. 
In the center near the top. You will notice The best pearls as well as the largest quan­
that the white part you speak of Is always tity come from fisheries around' Ceylon : see 
at one end of a whole cake-the end which ' our article of April 24th. 2. How is a pearl 
was uppermost as it stood fu the can; There valued ? A. Pearls have a certain minimum 
is no possibility for the ammonia from circu� value by weight ab"ove which their value 
lation pipes to reach the cans, the ireezlng varies more than that of any other gem 
of the latter taking place in brine, not am- through quite arbitrary conditions of form, 
monia, and elaborate tests of the purity of color, , perfection of "skin," lack of irregu­
the ice water are' regularly made in every larlty, etc. 3.  Can pearls , be made artificial­
properly conducted plant. The occurrence of ly ? A . .Imitation pearls are now made so well 
this white core in plants using distilled water as to be detected with difficulty but are not ( from which the alr is removed ) as many Identical chemically or physically with natural n ow do is a sign of imperfect distillation or pearls as are artificial diamonds or rubies. 4. 
filtration, but not of such impurities ' as your Diles the voltage or the amperage destroy life 
friends suggest. in electrocution ? A. A high voltage is re­

( 12082) L. M. K. asks : 1. A tank of quired but as generally understood a fairly 
high amperage Is the more essential. A very 
small current at 5 ,000 volts pressure may be 
taken with Impunity from an induction coil 
whereas persons have been killed by large cur­
rents at pressures as low as 500 volts. 5. 
What Is the meaning of the terms "cycle" and 
"frequency" in electricity ? A. A cycle is ene 
complete series of changes of the electromo­
tive force in an alternating current. The volt­
age rises from zero to its plus maximum and 
falls through zero to the same negative value 
and b"ack to zero in each cycle. The fre­
quency is the number of complete cycles in a 
second. 6. Is there any dlll'erence in color 
between the water of the Red Sea and that 
of the Mediterranean ? A. We should ' say that 
the dill'erence is largely imaginary exs:ept In 
so far as ' the color is infiuenced by d!lpth and 
the character of the bottoljl, which, in the 
Red Sea, Is largely coral. 7. How many ves­
sels pass through the Suez Canal ? (8) Do they 
go through at night ? A. Vessels pass through 
the Suez Canal in a continuous stream night 
and day, the canal being lit by powerful 
search lights. We boave no recent figures as 
to the volume of the traffic but in 1904, 2,733 
ships passed through the canal,' with a ton­
nage of over eight million. The average time 
of passage is 18 hours. 9. Ho:w many kilowatts 
can a three-phase circuit of 7 strands of No. 6 
wire cable transmit at 100,000 volts for a dis­

5 cubic feet capacity is filled with a gas at 
200 poun!ls pressure. How many cubic feet 
of gas will there be at 1 pound pressure ? A. 
The answer to your first query is figured by 
the formula p. V. = P V, representing Royle's 
law that the pressure of any gas is Inversely 
as the volume and vice versa. In your case 
p. = 1 pound, P = 200 pounds, and V = 5 
cubic feet. Substituting : 1 X V. = 5 X 200, 
or V. = 1 ,000, i. e., a gas having a volume of 
5 cubic feet at 200 pounds pressure ( 1 85.::1 
gage) would have a volume of 1 ,000 cubic 
feet , at 1 pound p ressure, or 13.7 below atmo­
sphere. The above are absolute pressures, 
which must b·e used for the solution to be 
accurate by the formula ; if you use gage 
pressures (pressures above atmosphere ) add 
14.7 pounds to both pressures before substitut­
ing in the formula. 2. To what pressure is 
It sa,fe to compress a gas ? A. A '  gas may be 
compressed to any amount according to cir­
cumstances, strength of container, tempera­
ture, etc. , which you do not mention. All 
gases can be liquefied by sufficient pressure, 
their pressure becoming greatly , reduced by 
liquefaction. 3.  At what pressure is illumi­
nating gas delivered to the consumers ? A. 
Illuminating gas for domestic purposes is de­
livered at ab"out half a ,pound pressure above 
atmospheric. 

If a coiled tance of 155 miles ? and ( 1 0 )  what would be 
spring made of pure iron is placed in a bath the amount of power lost In transmissl�n ?  
of hydrochloric acid, the spring dissolves, and A. We cannot make this calculation without 
ferrous chlQride would be formed according making you "a charge. The subject occupies 
to the following equation : Fe + 2HCl = 100 pages in the Standard' Electrical Engi­
FeCI. + H.. Heat would be ' evolved as a re- neer's Handb"ook, which we can send you for 
sult of the chemical action, and the chemical $4. We do not encourage lists of questions 
energy would be changed into heat energy, so long as the foregoing, which are no less 
about 80,000 calories being developed per unit trouble than the "examination papers" pro­
each substance. The ' solution thus far is hiblted In our "Hints to Correspondents." 
clear, but here is the difficulty : Take the Most of these questions could be answered 
iron spring and 'compress it and tie it with from a '  dictionary and some from a school 
some thread so that It remains in a com- reader. The above are answeret} only on ac­
pressed position. The spring now possesses count of inquirer's address being probably re­
potential energy as a result of this compres- mote from a library. 

( 12083 ) C. S. R. sayS : 

sion. , Now ' place the spring, in this com-
pressed position, in the HCI as before ; "  the 
iron will dissolve as before, the spring all the 
time remaining compressed, b"ecause, the thread 
is not acted on by the HCI. The question now 
rises, What has become of the potential en­
ergy the spring possessed ? A. It appears to 
us that under the conditions you name there 
would be a liberation of heat in consequence 
of the tension of the spring. That Is to say, 
if you provide two equal quantities of acid, 
and dissolve therein two springs exactly alike 
except that one is wound up and the other 
Is unwound, there will be , a greater liberation 
of heat by the dissolution of the spring under 
tensiori than of the other spring, the dlll'er­
ence in heat representing, the thermal value 
of the energy used in winding tJ:le spring. 
This question is very Interesting, and has 
been discussed in our columns heretofore. We 
think it can be determined only by a careful 
experiment, coupled with quantitative meas­
urements of the heat developed. 

( 12084 ) G. H. H. asks : l' have here 
a mechanical proMem, the solution of which 
I w ould I ille to see in your query column. 
Suppose we ' have two disks of equal diametet, 
each haTing ten blades projecting at equal 

distances around the rim, as shown In above 
sketch.. Now if one disk is made to , revolve 
10,000 R. P. M., while the other Is stationary 
and In a position where one IIf its blades 
would come in contact with each of the re­
volving blades, there would be 100,000 con� 
tacts made per minute. Now if both disks 
were revolved in opposite directions, at ex, 
actly the sam«l speed, 10,000 R. P. M., would 
the ' num!1er of contacts remain the same, or 
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TARGET. By Franklin W. Mann. 
Milford, Mass. : Published by Munn 
& Co., 1909. Large 8vo. ; pp. 384. 
Profusely illustrated. Price, $4.  

This w ork deals with a subject the litera­
ture of which is not commensurate with Its 
importance or Interest. and It possesses un­
usual value, not only because it furnishes a 
large amount of information of a very prac­

' tical kind, but because this information Is the 
result of a practical experience on the part 
of the writer extending over a period of 
thlrtY-illght years. The author tells us that 
the results of his experiments as here given 
have been persistently and laboriously worked 
out with an earnest desire to assist his fellow 
craftsmen. In view of the fact that con­
jecturing and theorizing have been so preva­
lent in rifie literature, the work has been 
kElpt free from spe'culations, except where they 
have either been proved to be false or have 
b·een fully substantiated by recorded experi­
ments. The first Impression on glancing 
through this work ,is of the extrordinary num­
ber and value of the Illustrations, which must 
average at least one to every two pages. Most 
of these are photographic reproductions of the 
results of actual tests. Particularly fine are 
those made of bullets before and after firing, 
and the large number of Illustrations of care­
fully Indexed targets against which firing tests 
had been made. The work haa also been en­
riched with lettered line cuts and with half­
tone engravings of various , experiments that 
throw light upon the, questions discussed. 
Every page is full of Interest and information 
for the rifle enthusiast. There is a full dis­
cussion of various kinds of rifles ; of the ell'ect 
of dill'erence of limgth, of variations of rlfiing, 
etc. , as well as of curious experiments, such 
as that of venting the barrel near the muzzle. 
An idea of the contents may be gathered from 
a. few of the subjects treated, such as , the 
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Personal Element vs. Mechanical Rifte I>hoot­
ing ; Utility of Vented Rarrels ; High-Pressure 
Sharpshooting Powder ; Telescope Mounts ; 
Ruined Rlfie Bores vs. Smokeless Powder vs. 
Primers ; Accurate Ammunition Difficulties ; 
Flight of Bullets. Gyration and , Oscillation ; 
Motions Executed ' by NOJlDlal Flying BuIlets ; 
Determining Rille Twists ; Kinetics of Spin, 
etc. , In many respects this work is unique 
in the literature that has been pubUshed on 
this subject. It Is thoroughly pralltical, and 
will, be found to be of very real value to those 
who are engaged In a study of the balllstics 
of the rlfie with a view to improving the all­
round efficiency ot that weapon. 

TRlGONOMETRISCHE LANGENBESTIMMUNG, 
GEODATISCHER GRUNDLINIEN. Von A. 
Tichy, Inspektor der K. K. Oster­
reichil;lchen Staatsbe.hnen. Wien : 
Eigentum und Verlag des. Osterreich­
ischen Ingenieur' und Architekten­
Vereines, 1909. 

The author of this monograph was com­
missioned In 1 900 to devise a method of plot­
ting the four great Alpine tunnels. He was 
instructed to ab"andon the conventional method 
of employing definite triangulation data, and 
to evolve an entirely new method based upon 
original data, the reason being that the older 
method was inapplicable for plotting tunnel 
lines in so mountainous a country. At that 
time the author was compelled to adopt a 
system of optical measurement based upon a 
qualified logarithmical method which seemed 
best adapted' for the purpose. At the same 
time he developed another conception, and 
carried it out in practlfe, a method which 
would seem to be somewhat more exact than 
the qualified optical method In question. It 
was not until 1904 that this new measuring 
instrument was completed and actually em­
ployed. It is this instrument and its manner 
of use which Herr Tichy has thoroughly de­
scribed in this monograph. 

THE SOUTH AMERICANS. By Albert Hale. 
Indianapolis : Bobbs-Merrill Com­
pany, 1908. 360 pp. ; 8vo. ; fully illus­
trated with maps and photographs. 
Price, $2.50. 

To anyone contemplating a pleasure trip to 
South America or around the coast of our 
sister continent, the perusal of this book can 
be confidently recommended ' as providing pleas­
urable instruction, which will greatly add to 
the reader's intelligent interest in , sights to be 
seen. To exporters or others having trade re­
lations with the South American republics de­
siring to improve the efficiency of their sales 
service by an intelligent sympathy with their 
customers the book should be equally valuable. 
The author says that he writes "with a North 
American pen but looking through South 
American eyes," but we should say rather that 
he looks through North American eyes care­
fully purged of any prejudicial point ot 'view 
and ' with an admirable determination not " to 
overlook the good points of his subject. Such 
a work, if it reaches the readers who most 
need it, cannot fail to promote the cause 'ot 
international amity, wltho1,lt which the Indus­
tr�al development by foreign capital of im­
mense areas of great productive possibilities 
cannot well progress ; and no, reader, even if 
prejudiced, can fall to be repaid for its perusal 
by the interest of the story. After some in­
troductory notes in lighter vein but none the 
less Interesting the author takes up in tum 
the geography, the history, the gQvernment 
and the people and present conditions of Ar­
gentina, proceeding to discuss hI the same 
order the same topics with regard to Uruguay, 
Brazil, and Venezuela ' in turn. He continues 
w,ith a, general review of trade conditions ana 
concludes with an admirable chapter on the 
Monroe doctrine. It Is a suggestive comm!!llt 
on the infiuence of democracy that in discuss­
ing the weaknesses which all nations possess, 
the author refers most frequently, as traits of 
South America in general and Venezuela in 
particular, to , those marks toward which th� 
shafts of foreign critics of the United States 
are mOst frequently directed-bombastic oratory 
and "graft." To oll'set this we are told that 
gallant manners on the part of the 'lower 
orders from the b"eggar upward co-exist With 
"an aristocracy of wealth, education, and 
blood, usually all three," of neither of ' which 
we are frequently accused by visiting critics. 
THE AMERICAN HANDY BOOK OF THE BREW-

ING, MALTING, ' AND AUXILIABY TRADES . 
By Robert Wahl and Max Henius, 
Ph.DD. Two vols. Chicago : Wahl­
Henius Institute of Fermentology, 
1908. 1,600 pp. ; 12mo. ; ill. ; tables ;  
etc. 

Most trades have thelt handbooks nowadays, 
engineering being blessed with the largest num­
ber, but though this Is the only one we know 
of in reference to brewing and malting, there 
is no industry which has a 'more thorough 
handbook. It alms to be a pocket encyclo­
pedia, by , reference to which brewer, maltster, 
cooler, bottler, or anyone connected with the 
commercial end of brewing may find ' the i an­
swer to any ' qoostlon which may come up in 
his work without his having to wade through 
bulky textbooks and peruse quantities of in­
formation in search of a single item. This 
requires the condensation into the smallest 
compass of essential facts from a broad range 
of information covering arithmetic, algebra, 
phYSiCS, chemistry, rudiments of machinery, 
steam engines, and refrigeration, as well as 
practical details of brewing and malting, cas\!:­
tng, bottling, and shipping ; but so success-
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fuIly was the work done. that the first edition which· he has labored, the great· numb'er of 
was exhausted in a year. and the second interesting by-paths rev:ealed ·as he started 
larger one in a few years more. The present along his chosen road which his other occu­
third edition includes the im,provements in pation prevented his following. and does not 
brewing. and malthouse operations due to the at all claim hls book to be a complete treatise 
recent developments · of electrical machinery. on the subject; but so far as it goes and 
and gives a new chapter on electricity and within the limits indicated by the title the 
magnetism. A new chapter is also Included work is admirably thorough. For a number 
to cover recent botanical studies of barley. of ' reasons convincingly explained by the - au­
and the chapters on Mechanics and Power are thor but too long to be qnoted. the guinea-pig 
rewritten. while ohly the tables have been was selected as the most convenieht organism 
retained from the chapters ' on Arithmetic and in which to study growth as a function of 
Algebra. The printing and general appear- age typical of its phenomena in any other 
ance have been much improved by division organism. and some idea of the painstaking 
of the work into two volumes on better paper. nature of the study will be " obtained from 
the division being so arranged that few indi- the statement that for long periods as many 
viduals in the brewing trades requiring the as one hundred guinea-pigs. kept under the 
volume as a pocket companion wlIl not find most carefully co-ordinated conditions, were 
alI they need. each for his particular specialty. personally examined twice every day. The 
in one volume. Of the allied processes dis- results obtained are by no means confined to 
cussed. refrigeration is better treated than in guinea-pigs. the evidence obtained from th�m 
any pocket book we know of the same scope. being compared with changes in the higher 
and in a general way the work retains its animals including man. The language is clear 
character as a model handbook in its line. and to the point and free as far as possible 
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ctrlcal-current connection for. E. 
sections have been added to furnish information field of physical chemistry. B�b:..

es
���lng" �iId · C��ti�g"���bi.;.;,"F: 920,229 

in regard to central-statton layouts. This ren- . . C. Hodgman . . . . . . . . . . . . . . . . . . . . . . • . .  920,870 

ders tne book particularly useful to central- HYDRAULIC TABLES. Second edition, re- .  Boller. M. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . .  920.153 

station engineers and their aSSistants. vised and enlarged. New .York : John ' :':1���:1l.:!· c��e�fl�'ii�
t
'ri� ' B."Hi�e;. : : : : : : : :  �;�: 

Wiley & Sons, 1909. 104 pp. ; 8vo. Bolt-locking mechanism. spilt, W. W. , Par- . ' 
ELEKTBISCHE UHREN. Von Dr. A. Tobler. Price, $1.50. I Boo:g::e •

. 
"'oii�illiible: ' 'j," ii: ' S��tt : : : : : : : :  �:��g Dozent am Eidg. Polytechnikum in This new edition contains littie alteration Bottle-closure, J. Mellsch . . . . . . . . . . . . . . . .  920.771 

Ziirich. Zweite Auflage. bearbeitet beyond correction of errors discovered in the :�m::���!�· t'::iI_t:f!
d
'Fo��

n
M."N��ter: : : :  �:� von Johannes Zacharias, Ingenieur, first edition and could hardly contain any im- Bottle-neck-formlng tool, W. S. Dorman . . 920,550 MIt 120 Abbildungen. provement, being already well known as the Bottle. non-rellllable. A. L. Rudolph, Jr . . .  920, 184 

Since the publication of the ' first edition of most complete set of hydraullc tab'les pub- Igm:· ::
n
-::c���:��;" 

Mhe!f
f�,::,ci . '.,oid' . ;,,�;,,: 920.590 

Zacharias' "Electrical Clocks." the technique lisned. An interesting explanation of . the conducting • .  P. O. E. Fredrich . . . • . . . •  920. 562 
of the art has adv;anced to such a degree derivation of the formula known by the name : :�m:::��:'::f, 't�

ch
l�

e
'H�nt�' J�?����� : : : :  �:�rs that a new edition seemed nece·ssary. Wall of the authors is gl·ven. and a table of dis- I Bottles. means for extracting the contents 

clocks, and even timepieces in which great h f hi h i i dded in of, A. J. Farmer . . . . . . . . . . . . . . . . . . . . . . 920.121 c arge rom g we rs s a response ' 1 Box-cover fastener. C. W. Rldpath . . . . . . . .  920.494 accuracy is demanded. are now electrically _ to requests from users of the former . edition. Braiding-machine, G. W. Sears . . . . . . . . . • . • 920.189 
driven. In order that the art might . be fully Braiding-machine, W. T. Le Blanc . . . • . .  920,589 

covered it was necessary to omit electrical AUTOMATIC SCREW MACHINES AND THEIR Brake-head. J. M. ColelDan . . . . . . . . . . . . . .  920.434 

firm alarm apparatus which found a .  place in . TOOLS. By C. L. Goodrich. Screw Bra
� s����:���· . .  ����:��������' . . . ������ 920,3W 

the first edition. In this volume. therefore, Machine EXPert Pratt .& Whitney :�:�:��
pe���I,!'��:

vl
��;. �dj�:t��

er
��ii��Y: 

920. 643 

only electrical timepieces are described. In Company, and F. A. Stanley. Asso- vehicle and like, V. Chaverlat . . . . . . . . . .  920,540 
attacking the subject. the author has described ciate Editor of the American Ma- Breechlng-strap fastener. ·L. C. Freema'l . . . .  920.315 

first, electrical installations which are neces- chinis( New York : Hill Publish- :��r.
or

po�I�J�
k
'lI. 

C
N.

G
H.;1-f::!���� : : : : : :  �ro:¥� 

sary to drive a clock train. He then passes ing Company. 505 Pearl Street ; 6 Brush. air. L. Forester . . . . . . . . . . . . . . . . . .  920,855 

to time telegraphs. recording apparatus, and Bouverie Street. Londori. E. C. Br
U
Sh-machine. H. J. Lebherz . . . . . . . . . . . . 920.588 

finally discusses important inventions which American .Machinist, The Engineer-
BrnS

!�,:::
n
�or. W':

ch
�

es
'L1ebl�

I
����

-
������� 920.355 

have made their appearance in the last thirty ing and �iniIig Journal, Power and �:fr��g��rOC�u;��es!".31 hc".!::tr:Cte�· tf:J::'��: 
920,328 

years. 'Inasmuch as the data here presented The Engmeer. Octavo ; pp. 255 ; n- ,' s. Strong . . . . . . . . . . . . . . .  . - . . . . . .. . .. . . . .  920,212 

have been collected largely as a result of per- IUl3trated. Price, $2 _net. Bundle-forming machine. A. J. Chess,on . . . .  920,541 

sonal intercourse with manufacturers. eng!.- Tl).e subject matter of this book naturally :���:�::t:�:::: 1!: �pe�����: : : : : : : : : : : :  lk�:�t 
neers and scientists. the book may be taken divides itself into two p�ts. One devoted to ::U'::}m:;ge�·. f

ell
k '  ii�w�s:::.�:;:::::::: . ��:+�g as an authoritative presentation of an inter- various types of machine.s

. 
and their- construc- 1 Button for CU

Shion-seats. tuftIng-. L. A. 
esting technical subject. tion. general tool equipments. methods of cam- . Young . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . • .  920 , 514 

PRACTICAL CONCRETE BLOCK MAKING. By ' ming, etc. . and the other to tools in detail ::��g�hOI:�f�����e, c.
E. A�':.,�'; : : : : : : : : : : :  :�;� 

Charles Palliser. New York : In- and containing specific information on making Cabbage-core shredder, H. D. Wilson . . . . . .  920,799 

dustrial Publishing Company. 1908. and using tIiese tools. the speeds and feeds at Cabl::'''.�n 
d
.O�:.��

-
: . .  ��� . .  �:����� . .  � . . . ��I�: 920,225 

5 12 f 11 '11 P • 50 which they should be operated. and other par-

I 
Cabinet. rulng-. J. J .. Atkinson . . . . . . . . . .  920,243 

�enfi." ; mo. ; u y I .  rice, 
ticulars whicb. will be of sel'Vice to mechan- cabl�:g.

tb
r;.U

g
l'. PJ�:i�:��· . .  ��:��� . . ��� . ��.s�: 920,455 

Ics interested in screw machine work. In the Calculating-machine, Dreyfus & Levy . . . . . .  920,840 
The author. though obviously somewhat chapters on camming. the book illustrates and Camera enlarging attachment, C. F. Ad-

prejudiced in favor of the concrete b'lock from describes in detail the dUferent makes of auto- I cam��-si��d: ' 'pb';i�g��phe�;�: ' i: ' 'JiJ: ' 'H��: 
9

20
,516 

his years of successful experience in its manu- matic screw 'machines and ·turret lathes in- rod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  , 920,135 
facture, . tells a convincing story going to show ' Cam-ruling machine. H. A. Blakeslee . . . . . .  920,250 

that much of the criticism applied to the block cluding single-spindle. double and multiple spin- Can-ruling machine, G. H. Mallett . . . . . . . . . .  920.591 

ning machines. magazine feed, and other typ�s ' Can-making machine. Ellefsen & Lambln . 920,291 
should more properly . belong to the careless 

of machines for finishing castings. forging, etc . •  g:�nl��ta��
wd

g�it_.t�tM;utf�
ns�pp���t;"�: 

920.273 

maker or the inadequate machine. The book 
with full tables of speeds and feeds for dif- W. C. Anderson . . . . . . . . . . . . . . . . . . . . . .  920.712 

is welI written in clear, slmpll\ language. with-
ferent kinds of stock . and for all classes of °c
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out · any chemical or engineertD.g formulre • .  and 
explaining every tel!hnical term. so that any cutting tools. car-��o" ·.;p.;;�iliIg · ;;'��h�iIi�;';: '  �i;;'i;ic;'iiY 

920,594 

workman starting in the business for himself controlled street or rallwRY. H. RoWll-
can understand every step of the operation tree . . . . . . . . . . . . . . . . . . . . . .  ' .'--" . . . . . . .  92O.l83 

INDEX OF INVENT' IONS Car. dump-. T; R. McKnight . . .  : . . . . . . . . . .  920,616 
of maklng good substantial concrete blocks. Car, rallway steam motor-. T. H. Curtis . .  920,114 

The author tells how to select molds and ma:- Car-underframe. A. E. Ostrander . . . . . . . . . .  920,384 

terials. how to find the right proportions of For which Letters Patent of the g:�
-
U!��';:t.,'::;;e, 

A
rref:���

r .  w: "i: . L�g� : : �ro:m 
cement and aggregate. how to mix, make. and' Cars. controller-checking device tor street-
cure. and how to place the bricks in the United .statu were Issued cars�

a
��:�;. �he!t�:�rd ' r�r,"F: ' iii. "H;"t�h: 920,300 

wall. giving various methods of facing and ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
practical hints on how to secure the best archi- for the Week Bndlng 8:::!�te�'."

a
J�W� �ool: . �: .  ����� : : : : : :  

920,467 
920.857 
920,511 

tectural etfects. May .of ,  1 909, a
arb

:��'if';r ��.t?����C.�I�� . . .  ��;���: . . .  �: 920,642 
Carbureter for interual-comhustlon engines, : THE PROBLEM OF AGE, GROWTH, AND 

DEATH. By Charles S. Miriot. D.Sc. 
NeW' York : G. P. Putnam's Sons, 
1908. 280 pp. ; 8vo. ; ill. Price. $2.50. 

A N D  B A C H B B A IU N O T H A T  0 A T  B H. Z. White . . . . . . . . . . . . . . . . . . . . . . . . . . 920.231 
Carding-engine. E. Gessner . . . . . . . . . . . . . . .  920.862 

[See note at end of list about copies of these patents.] g:���gS':"J:�k-c!rrl!: Lewis . . . .  • • . . . .  920,772 

Whereas this book deals with a serles of Abrasive bodies having a porcelain base. 
bi I i 1 bl it i th th int fastening for. O. Jung . . . . . . . . . . . . . . . . 920.475 o og ca pro ems. s. as e au or po s Abrasive wheel. H. L. Slager . . . . . . . . . . . . . .  920.199 
out. essentially a study of a single phenome- Acetylene-generators. Feeding means tor. 
non. the increase in the amount of protoplasm. J. M. Morris . . . . . . . . . . . . . . . . . . . . .  ' . . . .  920.607" 
The increase to be considered is not that dis- ACld�ntl::U

f
������! • .  ������' . . . �: . .  �: . . ��

l
� 920.224 

tributed through the system of the growing Acid. strontium salt ot dlbrom-behenlc. E. 
. organism. but that which occurs within the E. Fi8�her . . . . . . . . . . . . . .  - . . . . . . . . . . .  920,306 

Adjustable wrench. O. C. Caldwell • . . . . • . .  920.536 
Umits of a single cell. The ultimate object Air-brake, F. B. Rae . . . • . • . . . . . . . .  ; . . • . • 920.389 

of all biology . .  b'eing the discovery of the na- AIr-engine. A. E. Smith • • . . . . . . . . . . . . . . . . • 920,202 
Air-purifying apparatus. Kosak & Herz . . . •  920,584 

ture of Ilfe, the author considered that tns Air-ship. J. Sinkovits . . . . . . . • • . . . . . . . . . . . .  920, 6'75 

most promising opportunities for the attack Air-:���
an

;:-:gto
r, 

p'J.pe��ng
de 

a�
he

����;�! 
920.792 

of the problem lay in the study of observable Aluminum and other metals. extracting. 
changes atfected by age in organisms. senes- H. S. Blackmore . . . . . . . . . . . . . . • . . . . . •  920.893 

cence .. betDg a quallftcation of living matter 1:::�����torJ.ev�ce. 
H
W. ��C��yes : -: : : : : : : : :  �ro:�� 

having ' no apparent parallel in the inorganic. Animal-trap, I. Lawrence . . . . . . . . . . . . . . . . . 920.765 

It is an essential feature of Ufe and therefore 1���::::�1� s':i����· J.s�rati::mM!S. ��';���: : �:�� 
a. useful guide to the proper aim of biology. Automobile sparking mechanism. G. S. HlIt 920,326 
If genius is properly defined as "an infinite Awning. W. Sul\!van . . . . . . . . . . . . . . . . . . 920.686 

capacity for taking pains" Mr. Minot's study A
wn:!N���� �.�� . ?�� . .  ��:�����' . .  �' . .  ?: 920, 618 

may certainly be described as a work of Axle-spindle. s�lf-Iuhrlcatlng. E. W. Hanna 920,736 
I Badge o� ribbon fastener, A. O. Paulson . . 920.639 lenius. He expla.ins the 11m1tatlon8 under Bag-case, 1. Ollyer . . . . . ... . . . . . . . . . . . . . . . . . 920,682 

Cartridge belt or bandoleer, F .  R. Batch-
elder . . . . . . . . . . . . . .  . .  . .  . . . .  . .  . .  . . .  . . . .  920,413 

Case or cabinet having sliding doors. C. F. 
Kurz . . . . . . . . . . . . . . . . . . • . • . • • . . . . • . . . .  920,158 

Cash-register. Cleal & Macauley . . . . . . . . . .  920, 110 
Cask-making machine, J. Gilmour . . . . . . . .  920.730 
Caster. adjustable, J. Sharon . . . . . . . . . . . . . .  920,673 
Casting blocl<s and other pieces, diminish-

Ing tbe formation of llaws o. blow 
holes when, A. von Paravlclnl . . . . . . . .  920,638 

Casting machine, line, J. McNamara . . . . . . 920,617 
Celllng constrnction. metal-. R. Goho . . . . . .  920,563 
Cellulose material, making. Cross & Briggs 920,828 
Cement-burning apparatus, H. S. . Spack-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920.784 
Cement posts, wire-bolder for. P. Wachtel . 920,40'1 
Chain grip systems. s"l"ltch for automatic 

cable, G. S. Fouts . . . . . . . . . . . . . . . . . . . .  920.856 
Chain-motor. L. W. Merriam . . . . . . . . . . . . . .  920 .361 
Chair. A. H. Clark . . . . . . . . . . . . . . . . . . . . . . . 920.542 
Chair attachment, rocklng-. N. Evans . . . .  920,298 
Change-making machine, L. J. Dittmar . . . .  920,281 
Cheese, etc .• apparatus for determining the 

amount ot moisture In, Mitchell & 
Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 920,773 

Chimney-hood. adjustable. S. Nelburger . . .  92O, et.11 
Chuck. self-tightening rock-dr!ll. J. , A. 

Thompson et al . . . . . . . . . . . . . . . . . . . . . . . .  920,788 
Churn. W. L. Pratt . . . . . . . . . . . . . . . . . . . . .. . . .  920.645 
Cigar cutter ' and cleaner. Saul & Evans . . . .  920.395 
Clrcult-hreaker. L. C. Steele . . . . . . . . . . • . . .  920,208 

; .. . 

Clock 'wlndlng mechanism. electric. F. H. 
Feraud . . . . . . . . . . . . .  . .  . .  . . .  . .  . .  . .  . .  . . . 920.124 

Clutch , T. F. ' -PhHippl . . . . . . . . . . . . . . . . .  c • • •  920, 176 
Clutch, interlocking frlction-, F. B. Smith . .  920.203 
Clutch mechanism, Z. P. Candee . . . . . . . . . .  920.726 
Clutch mechanism. Dqryea & R�mlngton . . . .  920.841 
Coat-hanger. S. W . . Bonsall . . . . . . . . . . . . . .  920,894 
Coffee-roaster, E. E. Burnham . . . . . . . . . . . . . .  920.<K!8 
Coin-receiver. M. W. Piper . . . . . . . . . . . . . . . . .  920.117 
Coke-ovens. regenerator system for by-prod- . .  

uct. H. Prentice . . . . . . . . . . . . . . . . . . . . . .  920.647 
Collar-support. J. Kelley . � . . . . . . • • • . • . • • .  920,342 
Compass. A. Laube . . . . . . . . . . . . . . . . . . . . . . .  920.587 
Compasses or dividers. C. E. Hand . . . . . . . .  920;461 
Concrete.block machine. L. Flanagan . . . . . .  920,851 
Concrete construction, O. F. Lancas.ter . . . .  920, 160 
Concrete culverts and bridges, portable 

mold for. A. J. Fisher . . . . . . . . . . . . .  ; .  920.448 
Concrete-mixer, C: E. Bathrick . . . . . . . . . . .  920,416 
Concrete pipe, mold for making c .. ment, 

H. H. Gardner . . . . .  " . . . . . . . . . . . . . . . . . . 920,317 
Condenser, H. Lemp . . . . . . . . . . . . . . . . . . . . .. . . 920.591 
Conduits, device for removing obstructions 

In. T. J'. Cope . . . . . . . . . . . . . . . . . . . . . . . .  920,544 
Conduits for electric wires, connector for, 

G. E. Neuberth . . . . . . . . . . . . . . . .. . . . . . .  920.169 
Conveyances, impelling mechanism for, B. 

F. Seymour . . .  . .  . .  . .  . .  . . .  . .  . . .  . . . . . .  920.191 
Cooker, P. G. Hubert . . . . . . . . . . . . . . . . . . . .  920,330 
Cooker. llreless. P. G. Hubert . . . . . . . . . . . . .  920.329 
Cooking apparatus, heat-accumulator for 

self-. E. Blasberg . . . . . . . . . . . . . . . . . . . . .  920.719 
Crane ladle or double-trolley electric, Tay-

lor & Brosius. . . . . . . . . . . . . . . . . . . . . . . . .  920.215 
Orate. banana. L. D. Fowler . . . . . . . . . . . . . .  920.311 
Crate, folding. L. E. Lane . . . . . . . . . . . . . . . .  920, 162 
Crate. folding. W. N. Luft . .  , . . . . • . . . . . . . .  920, 358 
Crate-side machine, J. Eklund . . . . . . . . . . . .  920,290 
Cream-separator, centrifugal. P. L. Kim-

ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,481 
Cultivator or harrow frame. T. C. West . . . .  920.408 Current-collecting apparatus, J. E. Noeg-

geratb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,627 
Current motor. alternating-. E. F. W. Ale",-

anderson . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  920,896 
Curtain-support. E. S. Dinkel . . . . . . . . . . . . . .  920.440 
Cuspidor, W. C. Bridges . . . . . . • • . . . . . . . . .  , 920.722 
Gutter-head, . M. H. Dette . . . . . . . . . . . . . . . . 920.549 
Damper for feeding air to combustIon- . . 

chambers. smoke-llue, G. I; Munson . . . . . 920,369 
Damper, stoveplpe-, J. M. Trlbur . . ' . . .  ; . . . .  920,694 
Darning outfit. S . . S. Neely . . . . . . .  . . . . . . .  920,620 
Dash-pot, Blankenship & Sherwood . . . . . . . .  920;-251 
Decoration, interior, H. C. Leslie . . . . . .  , . . .  920,593 
Dental castings. lippliance for making, A. 

P. Lee . • . • . 7 . . . . . . . . . . . . . . . . . . . . . . . .  920.483 
Dental cuspidor, M. N. Gallender . . . . . . . . . .  920.2115 
Dental-inlay-casting machine, Ill. M. Fred- ' . 

erlcks . . . . . . . . . . . . .  . .  . . .  . . . .  . . . . . . . . . .  920,561 
Dermal-treatment apparatus. Behm & . 

Relllpt . .  , . ' . . . . . . . . . . . . . . . . . .  - . : . . . . . . . �20.814 
Disinfecting device, G. W. & C. W. Allen :'U20,'Ul 
Display and . cover attachment for barrels, ' 

casks, or other receptacles, sanitary; . " 
L. F. Kaltwasser . . . . . . . . . . . . . .  , . . . . . .  920.579 

Display apparatus. E. F. Cannon . . . . . . . . . .  920. 538 
Display-rack. E. A. Cummings . . . • . . . . . .  , . 920,829 
Dlsp�ay rack, garment. B. Slegel . . . . . . . . . . 920 . 1 97 
Distillation-furnace, W. M. Johnson . . . . . . . .  920.473 
Dock. lloating· dry. W. T. Donnelly . 920,282 to 920,28.6 
Door-closng mechanism. slldlng. W. Keat-

Ing . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92Q,4Ii'7 
Door-locking mechanism. emergency-exlt, P. 

H. McEwan . . . . .  . .  . .  . .  .. . .  . . .  . .  . • . . . .  920,375 
·Door-sPrUIjf. _. O. _qunther . . . . . . . . . . • . . . . . . .  920.323 
Dough-mixer. -R. Marchand . . . . . . . . . . . . . . .  920.484 
Draft attaclunent. wagon. W. F. Schoep1lin . 920,398 Drag, 'road-, D. O. Boyd . . . . . . . . . . . . . . . . . .  920,422 Draw-box. E. H. Rooney . . . . . . . . . . . . . . . .  920,655 
Drl1l-press work-holder. P. E. Reece . . . . . .  920,493 
Drinking-fountain. C. A. Carothers . . . . . . . .  920,266 Drying-machine. hot-blast, W. H. Lamb . . .  920,585 Dye, trlsllZO. Jordan & Neelmeler . . . . . . . .  920,151 Eccentric. R. M. Clark . . .  . . . . . . . . . . . . . . . .  920,543 
iilgg-tester. D. W. Hopkins . . . . . . . . . . . . . . . 920.464 
Electric conductors, perforated block . for, F. R. McBerty . . . . . .  _ . . . . . . . . . . . . . . . . .  920,614 
Ellectrlc-llghting system. J. L. Creveling . . . .  920.827 Electric-maChine. dynamo-, J. E. Noeg-gerath . . . . . . . . . . . . . . . . . .  :. . . .  . . . .  . .  . . .  920,626 
Electric machine. dynamo-. W. L. R. Em-met . .  . .  . . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  . . . .  920,845 Electric machine. dynamo-, H. F. T. Erben 920. 846 Electric machines. cooling dynam.... J. G. Callan ' . . .  . . .  . .  . .  . .  . . . .  . .  . .  . . .  . .  . .  . .  . .  920.725 Electric machines. i><>le-lllece for dynamo-, 

-L. ·- E.· Underwood . ; . .- . . . . . .  
-

. .  
' 

. . . . •  : :  . .  : 920,886 Electric motor. reciprocating, C. W. Tre-main . . . . . . .  • . . . .  . .  . . .  . .  . .  . . .  . . .  . . .  . . .  920,222 Electrical appllance. J. S. Stewart . . . . . . . .  920,786 Electrical power distribution. panel board for. A. C. McWllllams' . .- . . . . . . .  � . .  ' . . .  920,490 Electrical protective device. C. A. Rolfe . . .  920,778 Electricity meter. changeable rate, A. " Nicol 920.623 Elevating device. A. F. Meyer . . . ; . . . . . . .  920,602 Elevator. O. H. Ocumpaugh . . . . . . . . . . . . . .  920;630 
Elevator safety device. P. H. Costello . . . . .  920,431 Elevator safety ' lock, E. J. Brown . . . . . . • . .  920,820 Embroidering machine, tension device for ' . the thread delivery rollers in, R. Zahn 920,233' Engine. See Air engine. . 
Engine, 1,. H. Marcil . . . . . . . . . . . . . . . . . . . .  920, 165 Engine starting device, explosion. H. C. 

Balley . . . .  . . .  . . .  . . . .  . . .  . . .  . . .  . .  . . .  . . .  920.411 Engine starting device, explOSive, J. Zagor� 920,515 Engine steering gear. traction. F. ·-T . .  Flinchbaugh . . . .  . .  . . .  . . . .  . . . . . . .  . . . .  . . .  920, 1 25 Engine, tlnJlng device for explosive, Lamont & Steers . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  �0.159 Envelop fastener, J. H. Husted . . . . . . . . .  1120,466 Etching machine. L. E. & M. Levy . . . . . . . .  920,766 
Examination, operating, or treatment table" . 

E. W. Thomas . . . . . . . . . . . . . . . . . . . . . .. . . 920,500 
·Expanslon tank. J. R. Shanklin . . . . . . .  ; . . . . 920,672 
, Explosive engine. J. W. Smith . ·  . . . . . . � ,  . . .  920, 405 
· Exploslve engine, M. Berllet . . . . . . . . . . ' . .  920.417 
Eyeglasses. E. H. Schlld • . . . . . . . . . . . . . . .  920,666 
Fabrics, apparatus for stretching textll,e . ·  F. .. . Farnworth . . . . .  , . . . . . . . . . . . . . . .  :o' • •  _ . .  ·. 1I20,122 
Face bleach. E. J. Clark . . . . . . . . . .  , . .  . . . .  920,8241 
Fair leader. E. D. Roberts . .  '. . . . . . . . .  . . . .  920,394 
Fare receipt, railway cash. G. M. Rose, Jr. 920.182 
Faucet, disPenSing, E. E. Murphy . . • . . . . . .  -. 920,612 
Feed · box. J. M. Hannibal . . . . . . . . . . .  ; . . .  920.865 
Feeder. poultry 'and hen, J. D. O·ConneIL . 920,381 
Feeder. stock. C. A. Wright . . : . . . . . . . . . . .  920,806 
Fence post. composition. C. J. Welty . . . . .  920.888 
Fence stay wires. apparatus for applying, W. W. Hardy . . . . . . . . . . . . . . . . . . . . . . .  920,737 
File, b!ll, E. M. Shreinl'r . . . . . . . . . . . .. . . . .  920,402 
Flle. bill. J. G. Henderson . . . . . . . .  - . . . . . . .  920,867 
File. temporary binder. loose-leaf book, 

etc .• J. Walker. Jr . . . . .. . . . . . . . . . . . .  , 920,1108 
FIlm developing machine. R. L. Burton . . .  920,263 
FIlter. metallurgical, Hedges & 'Allingham 920,739 Fire bar tilting mechanism. ' W. R. · Peat 

et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,640 

�� ::;��. �'r:l,�
v
� i.i,;y,;� ' : : : : : : : : : : : : :  �ro:�� 

Fire · extinguisher. automatic, Kast & Lath-
rop . . . .. . . . . . . . . . . . . .  � . . . .  . .  . . .  . .  . . .  . . .  920,340 

Fire extinguisher witb expansion device 
mounted on the discharge pipe. chem-
ical. W. Graa1\' . . . . . . . . . . . . . . . . . . . . . .  920.454 

Fire extinguishing installation. Sheppard & 
Chatterton . . . . . . . . . . . . . . . . . . . . . . . . . . . 920, 885 

Fire palls and other articles. safety lock-
ing device for. T. F. Mullaney . . . . . . .  920,368 

�'1re screen, '  G. A. H. Briggs . . . . . . . . . . . . 920.<K!3 
Firearm, automatic, Farquhar & Hill . . . . . .  920,301 
. Firearm. magazine, T. A. Fldjeland . . . . . .  920.303 
Fireal"Ill sight. Hightower & Burrell , . . . . . . .  920.137 
Firearms, llluminated Sight f�r, Deere & 

Jaderborg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,278 
Firearms. safety device for the triggers 

. ot, H. Stephan · . . .  · . . . . . . . . . . . . . . . . . . .  920. 682 
Fishing tackle box, J. M. Kersey . . . . . . . . . .  920,751 
Flue cutter, S. T. Boyd . . . . . . . . . . . . . . . . . .  920,254 
Flue cutter, A. Frykman . _ . . . . . . . . . . . . . . .  920,451 
Fluid pressure brake, W. V. Turner . . . . -. .  920,504 
Fluid pressure controller, T. O. Perry . . . .  92{);491 
Fluid pressnre regulator, C. C. Farmer . . . .  920,447 
Fluid pressure regulator. A. G . . Beckman . .  920,716 
Flushing tank, J.  L. Fruin . . . . . . . . . . . . . .  920,126 
Flute, H. W. T. J�nner . .  ; . . . . . . . . . . . . .. . 920,471 
Fly trap, H. Turner . . . . . . . . . . . . . . . . . . . . . 920,696 
Flying machines, surfnce of ascension or 

aeroplane for, A. P. FlUppl . . . . .  . ,  . . . .  920,554 
Folding chair or seat, Remsen & Bachwitz 920.650 
Folding table. B. Bo .. swlnkle . . . . . . . . . . . . .  \120.253 
Food, manufacturing cattle. T. E. Breyer. 920 , 108 
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AUr; Lathes 
FOR 'INE, ACCURATB WORK 

a.. ........... """... Send for Catalogu. B. 

SENECA FAU.S MFo. CO. 
695 Water Street, 

Seneca Falls, N. Y., U. S. A. 

E ng i n e  a n d  Foot Lathes 
M A C H I III E S H O P  O U T F I T S ,  TOOLS A N D  
S U P P L I E S. BEST M A T E R I A LS. BEST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

S EBAS HAN LATHE CO . .  1 2 0 C u lvert St.,  Cincinnati. O. 

Foot and Power ands����k-'.l'l':.'IT'1lr:.��: 
S R Hl PA R D  LA'rHE CO�33 w. 2d St. Cincinnati, O. 

WOR.K SHOPS 
of Wood and Metal WorkeTS, with. 
out .team power, eqnlpped with 
BA R N E S '  FOOT POW E R  
M A C H I N  E R Y  ___ __ 
allow lower bids on job., and !dve 
greater proDt on tbe work. Machmes 
sent on trial it desired. Oatalog Free. 

W F .. J O H N  B A R N E S  CO. 
EoIabltohed 187!. 

t eee RUBY ST. ROCKFORD, ILL. 

BELLE ISLE M ar i n e  
E n g i n e  

�!��mlj·!l���!'!��. !3 
liable �-liycle engine of Its size on earth ? ---itotIrel Dew d�D f:nprovt d ond • 

E
erfecte in every de1ail-mues 8p: t dy 

b!� �a�i�::'�b�� a�:a�R�E: 
New Belle Isle Motor Co .• Dept D, Detroit,Mic:h. 

A Home ... rIade 1 00=Mile 
Wireless Telegraph Set 

Read SC'ENT' J'IC AM ERICAN I!I,[" PPJ,EMENT 1605 for a 
thorough, clear description, by A. Frederick CollJns, of 
�
h
:u':�:'������':.��t: 13t'::1:n:

i
i�:�:r�E� °t��� &".::::, 10 cent. by mail. Order rr"m yonr newsdealer or 

MUNN &; CO • •  3tH Broadway, New Y ork 

I Your PATENTS ncorporate :, :���:f 
Laws the most liberal. Expense the least. Hold meeangs. transact 
business anywhere. Blanks. By-Laws ana forms for m.akin2 stock 
full·paid for cash. property or services, free. President Stoddard. 
FORMER SECRETARY OF ARIZONA, resident l12ent for 
many thousand companies: Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 

. GEER 'MOTORCYCLES 
6-H. P. I-Cylinder One. li:., ,126.00 
i·H. P. BIn.hlr. . . . . . . . . . . . . . . too..OO 

i!�.H. P. Gef'r, !\Iodel 4. 160.00 Used Motorcycles • • • • • • • •  40.00 
We have the largest line of Dew 

and tI88d Motorcycles in the country . 
at the lowest · prices. E,"ery ma--

o .. . • • •  
�;. guMo�u:a·an�

e
�un:. 

Sro; 
Air Ships. Motors for railway veloclpedes. Send for Catalog. 

HARRY R. 'GEER CO., 851 LLana Aft., ST. l.OUlS, MO. 

Palmer Motors 
Two and Four Cycle. One, Two and Four 
Cylinder. Stationary add MarIne. One 
to Twenty H.  P; Catalogue FRE E. 
PALMER BROS. ,  Cos Cob, Conn. 

New York ! 30 East 20th Street -
PiaUadelphia ; The Bonne 

Boston : 85 Union Str et 
Providence, R. I.: 242 Eddy St. 

Portland, Me.: Portland Pier 
Seattle, Wash . :  Colman Dock 

Vancouver, B. C.: ](=01) Puw,:l1 St. 

98u USE GRINDSTONES P 
If SO we can snpply yoo. All .1"". 
mouuted and unmounted, always 
kept In stoelr. Remember, we mRke a �����::,Ie:�J�,:!�=!\T.l; 
Tile CLEVELA N D  STONE CO. 

6tIa FIaor, Hicku mq., CIomIaaoI, O. 

Gas, Gasoline and 
Oil Engines 
Including Producer Gas Plants 

By GARDNER D. HISCOX, M.E. 
SiJtteenth Edition, Rerli.ed. Enlarptl and Reut. 

Size 6� .... 9� inche.. 442 _... 351 
illu.tration •• .  Price $2.50 putpaitl 

THIS new revised and enlarged edition is a com· 
plete, comprehensive and thoroughly up-to­
date work, treating fully on the construction, 
installation, operation and maintenance of 

gas, gasoline. kerosene and crude p<>troleum engines. 
It treats on the theory of gas, gasoline and oil 

engines as designed and manufactured in the 
Hnlled St.ates. for stationary. marine and vehicle 
power, together with their care and running. 

Electric ignition by induction coil and jump spark 
nre fully explained and' illustrated. Valuable in­
formation on the testing for economy and power 
and the erection of power plants is also included; 
The special information on prodncer and suction 
!:,ases cannot fail to prove of value to all interested 
til the generation of producer gas and its utilization 
in gas engines. A list of the leading gas and oil 
enl!;ine manufacturers in the United States and 
Canada. with their addresses, is included, as well as 
It list of Umted States' patents issued on gas, gaso­
!�n�afe�

d oil engines and their adjuncts from 1875 

MUNN 4: COMPANY, Publiahen 
361 a.-.tw�. N_ York 

Scientific America.n 
Foot and leg rest, J. FlIndaU • • • • . • • • • . .  ·• 920,854 
Fuel, J. Gunn . . . . . . .  . , . . . . . . . . . . . . . . . . . . 920,734 
Fuel briquet machinery, R. Devlllers • • • • • •  920,838 
Furnace, L. S. Hnghes • •  : • • • • • • • • • • • • • • • •  920,333 
Furnaces, " ll superheater for steam boller, 

Heintzelman & Camp • • • • • • • • • • • • • • • • •  920,570 
Furniture leg fastening, E. Werner . . . . . . .  920,509 
Fuse, H. Eo ElI.worth . . . . . . . . . . . . . . . . . . . 920,118 
Fuse, electric safety, T. E. Morray . . . . . .  920,613 
Fuse, manufa ture of, H. E. Ellsworth • • • •  920.119 
Fuse, projectile, K. Voller . . . . . . . . . . . . . . .  920,793 
Game apparatus, E. O. Hinkle . . . . . .

. . . . . . .  920,4«.1 
Garment, adjust�ble, W. A. Dlelhenn • • . • •  920, 115 
Garment hanger, collapsible, I. Anderson . •  920,240 
Garment receptacle, J. Leavy . . . . .  . . . . . . . . .  920.35;2 
Garment snpporter, R. Zimmermann • • • • • • •  920.234 
Garment, onion, Eo Taylor • • • . • • . . . • • • • • • • •  920,688 
Garter cla.p, M. W. Schlosli . • . . • . • . . • • • • •  920,186 
Gas burner, Inverted. J. Lederer • . . • . • . • • 920.353 
Gas compressor, W. J. Boland . . . . . . • . . • . • 920,421 
Gas 

J.
en

��:rs
: . ������� . ��� . �������' . . �: .�: 920, 198 

Gas regula tor for Bunsen burners, F.  T. 
Wllllams . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  920,705 

Gate, J. FInch . . . . . . . . . . . . . . . . . . . .  . .  . .  . . .  920.305 
Gate. J. S. Anderson . . . . . . . . . . . . . . . . . . . . .  920,810 
Gate' opening and closing device, J. R. Kerr 920.344 
Gear

! 
transmission, D. G. Welling . . . . . . . .  920.796 

Gear ng, W. L. ScheUenbach • . . • • • • • • • . . • 920.664 
Gearing, belt, M. A. Baker . . . • . • • • • . • . . •  920.519 
Gearing, change speed. H. Salmond • . • • . . .  920,660 
Generator. See Induction generator. 
Glass manufactnre, apparatus for, R. H. 

Bolin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  920.107 
Gluing machine, W. F. Morse • . . . • • • . . . . •  920,367 
Gluing. ma�hlne for preparing wood for, F. . 

Diehl . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . 920.280 
Grain meter, W. Ross . . . . . . . . . . . . . . . . . . . 920,656 
Grannlatlng machine, '  J. D. Hiss . . • . . . . .  920.869 
Graphopho!le, J. H. J. Haines . • • • . . • . . . . .  920,324 
Grinding macblnes. device for Ilntomatlcal· 

1lch':!:'�� . .  
t
.�� . .  

f� . •  ������ . •  

I
�: . .  �: 920,669 

Grinding or pollshing machine, F. N. Gard· 
ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920.859 

Gun, automatic. Dawson · & Buckham . . . . . .  920 ,832 
Gun . . .. lectromagnetlc. E. M. Alderman . . . .  920 .709 
Gliu slgbt. O. H. Lindberg . . . . . . . . . . . . . . .  920,767 
Guns, rear sight for, L. W. McGrew . . . • . . .  920,377 
Hair pulrs and curls, device for making. J. 

A. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920.439 
Hame fastener. C. F. Kolb • . . • • . . . • . • . • .  9.20.878 
Hammer, H. J. Augustine • . • • . . • . • • • . • • .  920,518 
Hammer. dron. J. Becbe . . . . • . . . . . . . . . . . .  920,106 
Hammer with .hlngle-cnttlng attachment. 

Wells & Slmlster . . . . . . . . . . . . . . . . . . . . 920.228 
Hand bag, P. J. Flanagan . . . . . . . . . . . . . . . .  920,852 
Hand hook. H. A , '  Waterman . . . . . . . . . . . .  920,700 
Handling shaped masses of Incoherenf mao 

terlal, apparatns for. ·W. Cox . . • . . . • . .  920,275 
Handling shaped or molded masses of In. 

coherent material, W. Cox • • • . . • • • • • • •  920.276 
Harrow, X. T. J. Jones . . . . . . . . . . . . . . . . . .  920,474 
Harrow. Kelly & Smith . . • • • • . • • • • • • • • • . •  920.581 
Harvester, corn, J. A. Stone . . . . . . . . . . . . . . 920.210 
Hat pin. J. N. Bi.hop . . . . . . . . . . . . . . . . .. .  9.20,249 
Headlight, . arc lamp, R. FlemIng . . . . . . . . .  920.853 
Headlight holder. Gardner & Furber. . . . . .  920.860 
Headllght number plate holder. C. B. Baker 920.714 
Heating system, steam, R. E.  Atkinson . . .  920,244 
Heel blank assembling n::achlne, G. B. 

Grover . . . . .  . .  . .  . .  • . .  • . .  . .  . .  . .  • . .  • . . . . 920,457 
Hinge, P. C. Miller . . . . . . . . . . . . . . . . . . . . . . . 920.605 
Hinge, blind, G. W. Ellington . . . . . . .. . . . . 920,292 
Hinge joint for folding wind screens, A. C. 

Auster . . .  . . .  . .  . .  • . . • . . . .  . . .  • . . . .  . .  . . .  920.713 
Holdback, adjustable, W. J. Thomas . • • . • .  920,219 
Hoops to casks; device for applying, 1. Gll. 

mour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920,731 
Horse-whipping device, O. Eo Speck • • • • • • •  920,204 
Horseshoe, C. W. Momson • • . . . . . • • • • • • • •  920.366 
Hose rack, W. D. Doremus • . . . . • • • .  _ • • . • •  920 .1 16 
Hot water heater, Reesor & SteeL • • • • • • • •  920,390' 
Hub fastener, A. E. Roxberg. . . . . . . . . . . . .  920,657 

. Hub for wheels, resUient, A. E. J. Smith . .  920,4041 
Ice cutting machine, W. C. F. MicheL . . • .  920, 166 
Ice manufacturing apparatn., A. C. Bishop 920,248 
Ice scraper, F. Evans . . . . . . . . . . . . . . . . . . . . . 92:),446 
Indigo suphlde and making same, bromlnat. 

ed. E. Kraus . . . . . . . . . . . . . . . . . . . . . . . . .  920,156 
Induction generator, E. F. W. Alexanderson 920,800 
Insect de.troyer, H. S. Beahm • • • • • • • • . . . •  920,522 
InsectiCide, B. W. Mar.ton . . . . • • . . • • . . . . •  920,598 
Internal combustion engine, J. J. McIntyre 920,167 
Internal combustion engine, Bott & Lang. 

nickel . . . .  • . .  . .  . .  . . .  • . .  . .  . .  . . .  • . . . . . . .  920 , 816 
Iron or steel by the basic Bessemer process, 

mannfacture of, J. Flohr . . . .  � • . . . • . . .  920,560 
Ironing board, . Kelly & Germain . . . . . . . . . . 920,343 
Ironing board attachment, A. J. Treat . • • •  920.693 
Ironing table, J. A. Keck . . . . . . . . . .  � . .  ' " 920,341 
Key socket, electrical, C. D. Platt . . . . . . . . 920.179 
Knife. fork, and .poon kit. A. Aagaard . . .  920,235 
Knitted fabric. B. T. Steber. . . . . . . . . . . . . .  920,207 
KJ;lltting machine take-up mechanism, Scott 

. &  Swinglehurst . . . . . .. . . . . . . . . . . . . . . . . .  920.671 
Knitting machine web holder, H. F. Berry 920,418 
LaCing, G. W. Prentice • . . • . • • • • • • • . . . • • .  920,646 
Ladder. Fu.sey & Brown • • • . • • • • . • • • • . . • .  920,316 
Ladder, convertible, S. S.  Groves • • . • • . . • •  920,733 
Ladder, step, M. Crum • • . . . • • • • • • • • . . • • .  920,547 
Lamp, arc, C. C. Hnghes • • . • • • • • • . • • . . . •  920,331 
Lamp burner, F. A. Satter . . • . . • . . • • • . . . •  920,495 
Lamp, electric arc, C. J. Toerrlng . • • . . • • •  920,220 
Lamp, miner's,  C. B. Rlmmel • . • . . • • . . . • .  920,882 
Lamp, multiple arc, W. Mathiesen . • • . . . . .  920,485 
Lamp, vapor burning, E. J. Parsons . . . . . .  920,172 
Lantern, C. Bergener . . • . . . • • . . • • • • . • • • • •  920.525 
Lantern frame, F. K. Wright • • •  ; • • • • . . . . •  920.889 
Lantern tube, C. L. Betts • . • . • • • • . • • . . . .  920,526 
Lantern, tubular, C. L. Betts • • . • •  920,815, ll!lO,892 
Latch. door. W. Keating • . • . . • • • • • • • • . . . •  920,478 
4the attachment, C. W. Wight . . . . . . . .. . .  920,704 
Lathe, crank axle, J. L. Bogert • . • . . • • • • • • 920,420 
Lawn sprInkler, 1. B. Gorrell • • . . . • • • . . . •  920,864 
Lead, manufacturing snbllmed white, L. S. 

Hughes . . . .  . . .  . .  . .  . .  . . .  . .  . . .  . .  . . . . .  . .  920.332 
Lead ores, treating argentlferons, O •

. 
H. 

Picher . . . . . . . . . . . . . . . . . � • . . .  . .  . . .  . .  . . .  920,388 
Leather finishing machine, A. G. FIlmer . . . 920 .304 
Lens, acoustic, D. Petri·Palmedo • • • • • • . • •  920,387 
Level, P. J. Bernard . . . . . . . . . . . . . . . . . . . .  920,718 
Life saving and swimming . clothing, J. S. 

Bartholomew . . . . . . . . . . , . . . . . . . . . . . . . .  920,246 
Lifting and opanklng machine, combined, 

U. S. De Moulin . . . . . . . . . . . . . . . . . . . . .  920.837 
Lifting trame, H. Knox • • . • • . . •  • . • • • . . • •  920,7541 
Llqnld distributing apparatus, H. Barber • •  920,520 
Liquids with respect to viscosity, Indica tor 

for testing, H. Mlkorey . : • . . • • • . . • • • • •  920,604 
Litharge, mannfacturlng, L. S. Hnghes • • • • 920,335 
Loader, S. N. Krawchenko . . . . . . . . . . . . . . . .  920,757 
Lock, W. H. Thorp . . . . . . . . . . . .  ; . . . . . . . . . 920,501 
Lock, F. DI Bella . .  . .  . .  . . . . . .  . .  • . .  . .  . .. . . . 920 ,839 
Lock and check hook, J. O. Backns • • • • 920,105 Log loader, J. R. McGllrert • • • • . • • • • • • • • •  920 ,376 
Log loader, G. N. Lasswell et al . • • • • . . • •  920,586 
Logging and hoisting engine, W. H. Corbett 920.436 
Loom, S. Toyoda . . . . . . . . . . . . . . . . . . . . . . . . .  920,603 
Loom, circular, A. E. Chernack . . . . . . . . . .  920,728 
Loom picking stick, underplck, Bond & 

Baxendale . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920,528 
Loom., replenishment of 1Illing In auto. . 

matlc, D. M. Hollins • • •  • • • • • • • • • • . .  92().871 
Lubricator, G. W. Nntz • • • • • • • • • • • • • • • • • •  920,629 
Lnbrlcator, C. W. Manzel • • • • . • • • • • • • • • . •  920,769 
Macpelah or resting place for the dead; L. 

Barg . . . .  . .  . .  . . .  . .  . .  • . .  . .. . .  . .  . . .  • . .  . . .  920,812 
Mall bag catcher and deliverer, R. R. 

Hedgpeth . . . .  . .  . .  . .  • . .  • . . • . .  . .  • . .  . . . .  920,568 
Mall bag catcher and deliverer, M. Nugent 920,628 
Mall bag catcher and dellverer. B. F. Tronp 920,695 
Mail bag catching and dellverlng apparatus, 

automatic, B.  K. & A. J. Kaull'lilan • . .  920,580 
Mall box, E. M. Shipp . . . . . . . . . . . . . . . . . . .  920,194 
Mall catcher, L. Palmer • • . . . . . • . . • • • • • . .  920,385 
Mail matter holder, F. R. Jackson • • . . . • . .  92O,14S 
Mall pouch receiving .and delivery appa· 

ratus for rallway cars. C. W. Broughton 920,723 
Mall receiver and deliverer, J. O. Anderson 920,239 
Manicure Implement, R. Wild • . • • • • • . • . • •  920,409 
Manure spreader. D. J. Beem . .  ; . . . . . . . . . .  920,247 
Manure spreader, T. Brown . . . . . . . . . . . . . . .  920.260 
Match box, H. B. Lane . . . . . . . . . . . . .  . . . .  920.349 
MatCh box holder, J. H. Esdom . • . . . • • . . . .  920,297 
Match making machine, Yonng & Weaver . •  920.513 
Mattress protector. Broadhurst & Rand . . .  920,258 
Measnring and 1Ill1ng apparatus, liquid, . 

Adelson '" BlIaa . . . . . . . . . . . . .. . . . . . . . .  920,890 
Meaanring dence, IIqal4, Adelia '" BIIu. 910,891 Kea.� deT1ce, lumber, :W, B. WoocInIf 1121." 

Home-Made 
Experimental Apparatus 

I n  addition to  the following articles, the 
Boientifio Amerioan Supplement has published 
Innumerable papers ot . Immense practical value, 
of wblch over 17,000 are lI.ted In a carefully 
prepared catalogue, which wlll be sent free of 
charge to any address. Copies of the Scienti:8.0 
American Supplement cost 10 cents each. 

If there Is any sclentl1lc, mechanical, or en­
gineering subject on which speCial Information 
I. desired, somJl. papers will be found In this 
catalogue, 10 which It Is fnlly dlscussed by 
competent anthority. 

A tew ot the many valuable articles on the 
making of experimental apparatus at home are 
given In the tollowlng list : 

ELECTRIC LIGHTING FOK .AJU.TElJRS, 
The article tells how a small and Simple ex. 
pe"lmental Installation can be set up at home. 
Scientiflo Amerioan Suppl8lllent 1561, 

AN ELECTKIC CHIME AND HOW IT lU.Y 
BE CONSTKUCTED AT HOME, Is described In 
Scientifio A,merican Supplement 11166, 

THE CONSTRUCTION OF AN ELECTlUC 
THERKOSTAT Is explained In Scienti:8.o Ameri. 
can SUJlplement 1566, 

HOW TO K.AXE A lOO-JlILE WIRELESS 
TELEGRAPH OUTFIT Is told by A. Frederick 
<!ollins In .Scientiflo American Supplement 1606.  

A SDfi'LE TRANSFOKKER FOK AKA. 
TElJR'S USE Is so plainly described In Scien. 
tific American Supplement 16'72 · that anyone can 
make It. 

A y,, ·H,-P, ALTElINATING ClJ1lKENT DY. 
NAKO, Scientifio American Supplement 1658, 

THE CONSTKUCTION OF A SIKPLE PHO. 
TOGKAPlIIO AND ][lCRO.PROTOGRAPHIC 
APPARATtrS Is .lmply explained In Soientl1lo 
American Suppl8lllent 1674. 

A SDfi'LE C.umKA.SHUTTElI JUDE OUT 
OF A PASTEBOARD ' BOX, PINS, AND A 
K11BBElI BAND Is the subject of an article In 
Boienti:8.0 American Supplement 1678, 

HOW TO :MAKE AN .AEKOPLANE OK GLm. 
ING lU.CHINE Is explnlned In Scienti:8.0 Ameri. 
can Supplement 1682, with working drawings. 

EXPEKnmNTS WITH A L.AKP CHIlIDfEY, 
In this article It Is shown how a lamp chimney 
may serve to indicate the pressure In the In. 
terlor of 'a liquid ; to explain the meaning of 
capillary elevation and depreSSion ; to serve as a 
hydraulic tonmlque. an ' aspirator, and Intermit· 
tent siphon ; to demonstrate the ascent ot liquids 
In exltaustive tubes; to ll1u.trate tbe phenomena 
of the bursting bladder and ot the expansive 
torce of gases. Boienti:8.o American Supplement 
1683. 

HOW A TANGENT GALVANOKETElI CAN 
BE USED FOK lU.KIl!l'G ELECTRICAL KEAS­
trREKENTS Is described In Solentifio American 
Supplement 1584-

I THE CIONSTKUCTION OF AN INDEPEN· 
DENT INTEltlI.trPTEK. Clear diagrams giving 
actual dlmen.ions are publlshed. Scientifio 

American Supplement 181&. 
• AN EASILY JUDE mGH FKEQ11ENCY AP. 

�Htti:��fIJ:��ct:VfL
E 

o:'S�Bnrlr° �: 
KENTS Is described In Soientific Amerioan 
'Supplement 1818, A plunge battery of six cells, 
a two·lnch .park Induction coil, a pair of one· 
pint Leyden jars, and an Inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SmPLE WIRELESS TELEGKAPH SYSTED 
are de.crlbed In Sicientifio American Supple­
menta 1883 and 1881, 

THE LOCATION AND ' EKECTION OF A 100-
JIILE WmELESS TELEG:a.APH STATION is 
clearly explained, with the help of diagram., 
In Solentiflc American Supplement 16112. 

THE INSTALLATION AND ADJtrSTKENT 
OF A 100·JlILE WIKELESB TELEGRAPH OUT. 
FIT, Illustrated with diagrams, Scientlfio Ameri • .  
can Bupplement 18118. 

THE )(AKING AND THE USING OF A 
WmELESS TELEGRAPH TtrNING DEVICE, 
Illustrated with diagram., Boientifio American 
Bupplement 18114. 

. 
• 

HOW TO lU.KE A lU.GIC LANTEKN, Scilln. 
tiflo American Supplement Ijj48. 

THE CONSTKUCTION OF AN EDDY XITE. 
Boientl:8.0 American Supplement 16&5. 

THE DElU.GNETIZATION OF A WATCH Is 
thoroughly described In Scientifle American Sup. 
plement 1661, . 

ROW A CALORIO OK HOT Am ENGINE 
CAN BE lU.DE AT HOKE Is well explained, 
with the help of ll1u.tratlons, In Sicienti:8.0 
American Bupplement 1678. 

THE H.AXING OF A RHEOSTAT Is ontltned 
In Soientific Amerloan Supplement 1694, 

Good articles on BKALL WATEK KOTOKS 
nrc contained in Scienti:8.o Amerio .... Supplement 
1494, 1048, and 1408. 

HOW AN ELECTKIC OVEN CAN ' BE KADE 
Is explained In Scientifio American Bupplement 
14'72, 

THE BtrILDING OF A 8TO:a.AGE BATTERY 
Is described In Scientifio American Bupplement 
1488. 

A BEWING-lU.ClIDTE KOTOK OF SDlPLE 
DEBIGN Is described In Bcienti:8.0 Amerioan Bup-
plement 1810. . 

A WHEATBTONE BKmGE, Scientifio Ameri. 
can Bupplement 1595. 

Good articles on INDUCTION COILB are con· 
talned In Scientiflc Amerioan Supplements 1614, 
1688, and 1627. Full detalls are given so that 
the colIs can readily be made hy anyone. 

HOW TO 1II.AKE A TELEPHONE Is described 
In Sc\enti:8.0 Amerioan Supplement 1188, 

A K()DEL STEAK ENGINE Is thoroughly de­
. scribed In Scientific Ameri ...... Suppl8lllent, 1m. 

HOW TO 1II.AKE A THEKKOSTAT Is ex. 
plalned In Scientifio American Bupplement. 1561, 
1583, and 1666. 

.ANEROm BAKOKETElI.S, Soienti:8.0 American 
Suppl8lllenta 1500 and 1564, 

A WATER BATH, Scienti:8.o American Supple-
ment 1464, 

. 

A CHEAP LATHE UPON WlIICH JnJCH 
VALUABLE WOKK CAN BE DONE torms the 
subject of an article contained In Scienti:8.0 
American Supplement 16811. 

Each nnmber of the Scientifio American Su .... 
plement costs 10 cents by mall. 

Order from your newsdealer or from 

MUNN A CO  • •  361 Bn111dway, New York 

MAY I5. I90<). 

Measuring Instrument, E. HiergeseU . . . . . . .  920,868 
Measuring the axial thrust of driven shafts, 

device for, C. Thamer . . . . . . . . . . . . . . . 920,218 
Mechanical movement, F. H. Richards • • • • •  920;651 
Metal, forming expanded, T. H. Kane . . . . .  920,152 
Metal plate or rail , J.  H. Koon . . . . . . . . . . .  920,755 
Metal, refining, J. H. Reid . . . . . . . . . . . . . . .  920,391 
Metallic hoop, W. Goldie . . . . . • . • . . • • •  . . . •  920,319 
Metal1\c tie and rail tastener, Majors & . 

Fitzgerald .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,596 
Metallurgical tumace. L. S. Hughes • • • • • • •  920,334 
Meter. See Electricity meter. 
Meters, protection for electriC, G. R. Rad. 

. ley . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  • . .  . . . .  920,649 
Mllk and cream saving device, sanitary, C. 

C.  Cousens . . . . . . • . . . .  . .  . .  . .  . .  . .  . .  . . . .  920,545 
Mllklng apparatus, E. Eo Good • • . . . • • • • • • •  920,129 
Miter box, J. F. Winkler . . .  , . . . . . . . . . . . .  920,708 
Mixer feed device, C. E. Bathrick • • • • • . • • •  920,415 
Mixing machine, C. Whalley • . . . . • • • • • . . .  920,703 
Mold and casting device, combined, G. A. 

Stotz . .  . .  . .  . .  • . .  . . . . . . . . . .  . . .  . . . . . . .  • •  920,684 
Mold fastening device, J. H. Sul1\van . . . . .  920,787 
Mortise nail, A. T. Burch . . . . . . . . . . . . . . . . 920,5<15 
Motor control, alternating current, F. Elch· 

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . .  92O,84a 
Motors, electromagnetically operated Inter· 

rupter 19u1tlng device for explosion, G. 
Honold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,7411 

Motors, means for 'coollng electric, J. B. 
Wiard . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . .  92O,79S 

Music leat turner, M. L. Keagle . . . . . . . . . .  920,749 
Musical instruments, body rest tor. J. W. 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920, 144 
Nall clencher, P. Deevy • • . . .  ; . . . . • . . • • • • •  920,834 
Necktie holder, P. Lucas • . . . . . • • . . • • • . • •  · 920,595 
Nozzle, W. G. Hnghes . . . . . . . . . . . . . . . . . . . 920,145 
Nut lock, E. C. Mangin . . . . . . . . . . . . . . . . . .  920,35\1 
Nut loek, F. B. McDonald . . . . . . . . . . . . .. . . . ·920,374 
Nut lock, C. C. Earlywine • • • . . • • • . . • • • • •  920,551 
Oar lock support. J. S. S.  Bowen . . . . . . . . . 920,720 
011 burner, W. J. Bissonnet • • • • • • • • • • • • • •  920,419 
011 burner, J. O. Hlnz . . . . . . . . . . . . . . . . . . .  920,572 
011 burner, W. D.  Breckenridge . • . .  920,818, 920,819 
Oscll1atlng gate, Pritchard & Beam • . . . . . . .  920.492 
Outlet bOX, J. N. Scism' • . . . . . • • . . . . . . . . .  920,401 
Oven botto;n, portable rotary, J. C. Cake . 920,109 
Overseaming machine and looper mechanism 

therefor, L. Onderdonk . . . . • . . . . • . • • . •  920,170 
Oxides ' of nitrogen by means of a rotary 

Hame, process and apparatus for pro--
. ducing, I. Mcaclckl . . . . . . . . . . . . . . . . . . . 920,610 

Package ·for pulverulent materials, (1. L. 
Paar . . .  . . .  . .  • . . . .  . . .  . .  . . .  . .  . . .  . .  . .  . . .  920,6117 

Packing, sheet. V. Tompkin. • • • . . • . . • • • . •  920,00:1 
Padlock, H. R. Towne • • • . . • . . . . . .  920,691, 920,692 
Panic bolt for outside doors, H. G. Voight 920,507 
Paper bag holder, H. M: Greener . . . . . . . . . 920,132 
Paper . hanging machine, G. Cook • . . . • . . . • •  920.272 
Paper making machine, automatic stock 

regulator for, Hllaman & Clough . . . . . . 920,741 
Paper olling machine, A. J. Bradley . • • • • .  920,529 
Paper ve.sel, liquld·holdlng, C. F. Jenkins 920,150 
Paving ' block, E. Alcott • • • . . • • . . . •  920,807, 920,808 
Pegging machine, O. Ashton • . . . • . • • . • . . .  : 920,242 
Pen, writing, A. Jahn . . . . . . . . . . . . . . . . . . . . 920,874 
Phonograph, C. F. Hamllton . . • . . • • • . • • • . . •  920,134 
Phonograph record composition, J. W. Ayls· 

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,245 
Phonography, I. Kltsee . . . . . . . . . . . . . . . . . .  920,752 
Photo smoke arrester, W. I. McCau.land • •  ; 920,370 
Photographic paper printing machine, Eo N. 

Kerr . . . .  . .  . .  . .  • . .  . . .  . .  . . .  . .  . .  • . . . .  . . .  920,582 
Photographic plates, means for developing, 

R. E. De Lury . . . . . . . . . . . . . . . . . . . . . . . 920,8311 
Ph0\1.

ra8���h!�SS��� • �:��� • �����'. �' . . � 920,648 
Photographic printing device, C. J. Hll1man 920,138 
Plano players, adjnstable tracker for, O. F. 

Hintz :; . . . . . . . . . . . .  ; . , ' . . . . . . . . . . . . . . .  920,571 
Pictures, etc. , Instrument tor reproduction 

of, H. W. Frohne · . . . . . . . . . . . . . . . . . . .  1120,450 
Pictures, ete. , to walls, device for attach-

ing, A. M. Albee . . . . . . . . . . . . . . . . . . . .  920.236 
Pillow, O. F. Reich. reissue . . . . . . . . . . . . . . .  12,952 
Pll1ow, beauty. E. Fitze . . . . . . . . . . • • . • . . . •  920.308 
Pin paper fa.tener, I . Rittenhouse • •. • . . • •  920,393 
Piston, R. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  920:237 
Planter harrow attacbment, J. E. Jackson . 920,470 
Plowshare holder, C. M. Durnell . . . . . . . . . .  920,442 
Potato dlgger, ·S. L. Allen • • . . . . • . . . • . • . •  920,104 
Poultry picker, T. G. Griggs • • • . . .

.
. . . . . . •  920,566 

Powder receptacles, automatic closer tor, 
D. Webster, Jr. . .  . . . . . . . . . . . . . . . . . . .  920,227 

Press. See Printing press. 
920,360 

��:::;.�
a
:��e� F�o��Ube;t • : : � :  : : : : : : : : : : : 920,668 

Pressure relleving device. W. Cooper . • . . . .  920.729 

����:�:: t��;, F�' 
C�\:';th�:����� :  : :  : : : :  �:�� 

Printer's quoin, N. Grasso • • . . . . • . . . . • . . •  920,32:01 
Printing for the blind In raised letters, 

Huntoon & McCann . . . . . . . . . . . . . . . . . .  920,872 
Printing on shoe linings and the like. mao 

chine for. A. J. Bradley . . . . . . .  920.531 . 920.532 
Printing press, W. H. Smith . . . . . . . . . . . . . 920 .406 
Printing stamp,· A. J. Bradley . • • • . . . . . . . .  920,533 
Programme Indicator, electric, A. Lonergan 920,163 
Pump, carbureter air,  A. D. Elliott . . . . . . .  920,443 
Pumping !lystem for hydros-tatic apparatus, 

J. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  920,825 
Puzzle, E. F. Carney . . . . . . . . . . . . . . . . . . . . .  920.727 
Race course, F. Kronenberger . • . . . • • . . . . •  920.346 
Radiator casing, A. L; Schellhammer . . . . .  920.665 
Radlnm compound and making same, J.  

Reitz . . . . . . . . . . . . . . . . . . . , . .  . .  . . .  . .  . . . .  920,881 
Rail, W. J. Lackie . . . . . . . . . . . . . . . . . . . . . . . 920,758 
Rall base and metal cross tie tor railway 

tracks, M. A. & H. C. Temple • • • . . . . •  920,689 
Rail tastener, boltless, M. O'Marra . • • • • . •  920,383 
Rall joint, W. H. Sanderson • • . . . • • . • • . . •  920,06. 
Rail joint, P. J. Dalton • • • . . • . . . . • . • . . . . •  920 ,831 
Rail joint, A. G. Urban . . . . . . . . . . . . . . . . . .  920 ,887 
Rail jOint, compromise, B. G. Bralne . . . . . .  920,817 
Rall joint, Insulated R. W. Smith . 92O.782 , 920,783 
Rail joint, insulated, B. Wolhaupter . . . . . .  920,801 
Rail joint support, P. H. Ginn . . . . . . . . . . . . 920,128 
Railway signal, electric, H. J. & F. T. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,577 
Rallway Signaling system, W. G. Roome . . 920.654 
Railway switch, C. T. Stacks . • • . • • . . • . . . •  920.206 
Rallway switch, R. B. Swank • • . . • • • . . . . . •  920.214 
Rallway switch and signal, W. N. Carroll . 920,267 
'Rallway system, electric, Hu.e & Douty . •  920.339 
Railway tie, metallic, K. L. Landgrebe . . .  920,161 
Railway track grass burner, A. H. Bradley 920,721 
Razor frame, satety, A. Koscherak . . . .. . . . 920 ,48:01 
Receptacles, driving mechanism for revolu· 

ble, M. W. Lamison . . . . . . . . . . . . . . . . . . .  920,761 Refrigerating apparatus, F. A. Rider • . . • . •  920,392 
Refrigeration and water snpply, system of, ' 

G. Fleming • . .  . . .  . .  • . • . .  • . .  . .  • . .  . . . . . 920,557 
Refuse burner, B. Fox . . . . . . . . . . . . . . . . . . . .  920,312 
ResUient wheel, F. O. Thomas . . . . . . . . . . . . 920,690 
Re8latance material, H. , Gelsenhoner • • • • . • •  920,861 
Revolving furnace for volatilizing zinc ores, 

H. H. Hnghes . . . . . . . . . . . . . . . . . . . . . . .  920,143 
Rotary explosion engine, W. A. Smith • • • •  920,678 
Rotatable spindle, J. V. Cunnllr . . . . . . . .  920.830 

:���� I:!.w��be�·�,,:rl��
I
��a.;t,j,

· me�h��: 920,676 
Ical separation of, Eo Delatond . . . . . . . .  920.279 

Sack carrier, W. J. Gould . . . . . . . . . . . . . . .  920,453 
Sack. inSide. apparatus for cleaning, O. O. 

R. Holmstrom . . . . . . . . . . . . . . . . • . . . .  . . .  920,573 
Sacrl.sty combination stand for Cathollc 

churches, J. Jacobson • • • • . . • . . • . . . . . •  920,576 
Saddle, E. Krueger . . . • . . . .  . .  . . .  . . .  . . .  . . .  920,347 
Sap receiving apron and receptacle, H • 

Breeden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  920,255 
Sash. adjustable center for wlndQw, O. A. 

ESSig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920.445 
Sash crossing bar joint, A. Wlndeknecht • • .  920.707 
Sash lock, R. T. Jordan . . . . . . . . . . . . . . . . . .  920.875 
Sash lock for fireproof windows, automatic, 

O. A. Essig . . . . . . . . . . . . . . . . . . . . . . . . . . 920.444 
Saw, hand, L. Balchlor . ; . . . . . . . . . . . . . . . .  920.414 
Scale, calculating, R. O. Smith . . • . . • • . . . .  920,497 
Screw·threaded tastenlngs. machine for In· 

serting. O. Ashton . . . . . . . . . . . . . . . . . . . 920,241 
Screws, lock tor machine, W. Schott . . . • . .  920.399 
Scrubbing machine, C. H. Henning . . . . . . .  920,136 
Seal, L. A. Foote . . . . . . . . . . . . . . . . . . . . . . . . 920,449 
Seaming machine, can, F. Rudolph! . . . . . . .  920,658 
Seaminig machine, double, Ostlln & Ru· 

dolphl • •  . .  . .  . .  • . .  . .  • . . . .  . . .  . .. . . . .  . .  . . .  920,634 
Seaslclrneaa, device for preventing, G. Ditt. 

mar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920.441 
Seat, H. Eo Irwin . . . . . . . . . . . . . . . . . . . . . . .  920,873 
Sediment cnp, Itralner, aDd drain plag, 

combined, B. 11.. 00aID. . . . . . . . . . . . . . . .  920,1171 



You 
and 

are insured against 
posiHvely protected 

accident 
with the 

HOPKINS & ALLEN 
TRIPLE ACTION�:�:) 

SAFETY 
POLICE REVOLVER 

Triple Action is 
the only way to real 
revolver safety. This 
is the only Triple 
Action weapon made. After firing, 
the third or triple movement lifts the 
hammer up and above the firing pin, 
altogether out of the danger-zone, 
then keeps it against a wall of solid 
.teel. Before you buy a revolver, have your dealer 
show you this one. You can see the safety-principle 
at a glance. If you're looking for an absolutely safe 
revol ver-a weapon that shoots sb;aight and hard when 
you want it to, and that positively cannot be discharged 
"nless you actually pull the trigger-the Hopkins & 
Allen Triple Action Safety Police, is the revolver 
that you need. 

The Walnut Army Grip gives a strong, firm hand­
hold, and adds greatly to the weapon's effectiveness. 
22, 32, and 38 calibtc, nickel or blued. 4 inch 
barrel, blued, $ 1 0.00. 

At all good hardware and sporting goods stores. If 
your dealer doesn't sell it, send us price; we will supply 
you direct, and guarantee safe delivery and satisfaction. 

Our new 1909 Gun Guide and Catalog, show. 
the most extensive line of high-grade, low-price 
firearms made-revolven. rifles and shotguns. 
Send for your copy of this TODAY. It', free. 

THE HOPKINS & 'ALLEN ARMS CO. 

Pushes your boat like a giant-fakes 
room of a d""arf. Most powerful �u­
gine of its sb�e huilL. Siluple, speedy 
and sturdy. 'fwo-cycJe-two and thr�f' 
port ; .. quipped with our patented 

���
S�:I��ed

2 t�l��i�.ti;� $40 U P  
Catalog FREE. Send 10 cents 
skimps for " Ignition find Va-
l)Orization," the h:l.nliiest 

booklet e \'er 1�'it1ed for 
fhof gasoline eDgiu� users. 

MAKES EVERY AMATEUR 
IN EXPOSURE. DE­
VELOPl\IENT, ETC. 
50 c. from your 
Dealer, or mailed 
free, on receipt of 
coin, by publishers 

BURROUGHS WELlCOME & co., 45 LAFAYETTE STREET, NEW YORK Cln' 

tiUj:2iliifiitifUI . 
Visible Writers or other"'i" 

Ollvel's. Remingtons, Smiths, etc. ShIpped AHYWHERE for Free Tr!al,or RENTED.. 
allowing RENT to APPLY. 

p,.ices $15.00 Ull 
First class Machi nesfresh from the Manufacture,.", 

Write for Illnstrated Catalog 10. Your opportunit�, ftPEWRITER EMPORIUM, (Est. 1892) 92 & 94 I..nk" St., CIii!le&O 

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

Scientific American 

920,744 
920,141 
920,821 

920,724 

920.181 

9?0.552 
920.530 
920.8] 1 
920,270 
920. 569 
920.791 

n20.295 
920,356 
920,60] 

920. 8�2 
920.866 
921' . 2 1 6  
920.52R 
920,7R5 
920.289 
D20.795 
920.870 

020.2G4 
920. 1 47 920.746 
920.768 
920 . 157 
92Cf.7G4 
920.895 
920.!'i6!1 
920.51_0 
920.2:10 
920,863 

920,403 

920.1 08 

920.67n 
n20. 1 27 

920.4Rn 
920.4�8 
920.7nO 

920.2�2 
f)2-f).1 !l!1 
n20.H \ri 
n20.221 
920. 4 1 0  
920.!'i21 

920. i100 

920.850 

920.205 
920 . � 1 4  

920.505 

920.400 
920,325 
920 . 1 87 
920.677 
920,779 

[f you travel, wear T,IT R O LIN Water­
In'oored ],inen Col1n1.·� nnd Cuffs. 'l'lle� 
save "carryiDt! space" in the )2.rip, "sLOp-overs ' 
for delayed laundry, and make you comfortable, 
You k1101V your collar is in shape alwa'ys, and 
clean-or tbat you can make it wpite as, �ew 
in a minute with a damp c]oth. lSever wIlt or 
��':Ir� :r1!l'Ho����nj�:�Z��e �:J�,Ua��n���r:��� pense. 'l'he same collar you have always worn 
only WtltbJ'lJrnofed. 

Collars 2Sc. Cuffs SOc. 
Alwny� ,"old from a UED box. A,'oid substit.ution. 

:':z:.' �!��trJ��:i�, ���':nl��r�ic���� �!��l 
11Ia1I, 'I'ostl;a1d. St?lles booklet 00 request. 

THE FIBERLOID COMPANY 
Dept. 22, 7 Waverly Place, New York 

W I R  E L E  S8 
The "Electro"-Lytic Barepoint Detector is the 

most sensitive detector on the market. 'Vhen used 
ill connection with a few other instruments not 
costing over 5Oc., clear mtss..'I.J!es from commercial 

stations 100 miles away sre received with 
perfect clearness. 

This enables everybody to learn tele-
grap�i�e �r��t�CftO�.'$I��O, by mail extra 
12 cents. 

Send 2c. l)ostage for our eledrical 
cyclopedi:l, No. t', 120 pa�es, 150 ilillstra· 

_ tlOns, and wirdess sets f,om I-]{\O'l mile!'. 

A Swing of 
Steel Springs 

Brings sunshine to 
happy childhood days. 
Clean, healthful joy that 
will recall pleasant 
memories. A li t t l e  
third seat lor baby­
also makes a fine loot 

rest. End seats with spring backs lor adults. Has a gliding 
motion that ends gradually. No jerks or jolts. $9 I ROOM FOR (9) NINE entire I t $1075 

lamily. Richly colored canopy. q -

A SWING play-house. Absolutely no noise-easy, springing 
motion. Don't waste money on a wood swing. First at 
wholesale. WRITE TO-DAY. BUY ONE on money 
back plan . 

D. H. BAUSMAN, 9 Aiue St., Bauaman (Lancaster Co.) Pa. 

Send for our free B,oat Boo 
D o  not think of buying a launch until you 

see our Four Launch 
•• if Bargains 

Only $ 1 2 1  for 
this complete llLiili!JlWI6 foot launch. 

2 � H.P. guaranteed, self-starting engine. $144 for 9% mile per hour "Speedaway." $ 153 
for canopy topped "Winner." $160 tor Auto­
topped 3 H. P. "Comfort." Special bargains 
m I B ft., 22 ft. and 25 ft. launches. Engine re-
sult of 30 years' experience. Weedless wheel 
and rudder. Shipped immediately. Money back 
If not as represented. Send postal for our 
handsome catalog today-it's a gem. 
C. T. WRIGHT ENGINE CO. 

f,05 Washington fo\f,,'cet. 
GreCtll'i II(', In ieh. 

ALUMIN 
&Icon�,en., h 

There is nothing accidental about � 
this pen. It is celebrated because it 1; 
is made famously well. 1/ 

The Aluminoid Falcon is mechan- 11 
ically perfect. I t  undergoes more 'J 
processes in manufacture than any 
other product made by man. 

Thev are used by men whose sig­
natures mean muc.h. 

FOR SALE BY STATIONERS Samples sent for 2 cents postage. 
A. L •• SALOMON & CO. 

343 Broadway, New York .' ��==:$=�::;'::�� 
4-

Draper's Anemoscope 
This weather vane is placed a few l·eet ahove the roof of a building- and com· municates mecbanicalJy with an indi cating arrow on a dial locllted eitllw' all 

the wall or the ceili ug of one vf 1 1.H rooms below. Made plain or elaborntc us desired. Ab�olutely Doi8elesB as t.he bearings run in oil. Fully guaranteed. 
Tbe Draper Mfg. Co., 152 Front St., New York 

Mfrs. of Recording Thermometers, Hygromeurs and other instruments. 

6 HORSE POWER COMPLETE 8950lMMEDIATE 
1,2 5 3 Cylinders. 3 to 30 Horse PD.er = DELIVERY. Pricl-$60 lind upwlrds. Write for oolor aaWog todaY-"'II"lth beaU' , 

tltul oolor print ofYllcht Gnyllns··,falteat oruldllg motor boat of Its 
lengtb and beam in the ""orld"'moat oomplete marino catalog ever 
pubU,b,d. GRAY MOTOR CO., 11 Leib St., DeIr"il, Mich. 

NOW READY 1------. 

The Design and Construction of 
Induction Coils 

By A. FREDERICK COLLINS 

8vo. 295 Pages 
drawings 

and 1 60 Illustrations, 
made especially for 

made from 
this book 

original 

PRICE $3.00 

Reduced Fae·simile Intermediate Sized Induction Coils. 
Completed, 4. 6. or 8 inch Coil, 

T HIS work gives in minute details 
full pradical directions for making 
eight different sizes of coils, vary­

ing from a small one giving a 7€-inch 
spark to a large one giving 1 2-inch 
sparks. The dimensions of each and 
every part down to the smallest screw 
are given and the descriptions are written 
in language easily comprehended. 

Much of the matter in this book has 
never before been published, as, for 
instance, the vacuum drying and im­
pregnating processes, the making of 
adjustable mica condensers, the con­
struction of interloc.king, reversing 
switches, the set of complete wiring 
diagrams. the cost and purchase of ma­
terials. etc. I t also contains a large num­
ber of valuable tables, many of which 
have never before been published. 

It is the most complete and authoritative work as yet pub­
lished on this subject. 

Following is a list of the c.hapters : 
I. The Development of the I nduction Coil. 

I I .  Theorv of the Induction Coil Simply Explained. 
I l l .  Some Preliminary Considerations. 
IV. Forming the Soft Iron Core. 
V. Winding the Primary Coil. 

VI. The Insulation Between the Primarv and Secondary 
Coils. 

VII. Winding the Secondarv Coil. 
V I I I .  Winding the Secondary Coil (continued) 

IX. Vacuum Drying and Impregnating Apparatus. 
X. Constructing the Interruptor. 

X I .  Building up the Condenser. 
X I I .  Adjustable Mica Condensers. 

X I I I .  Reversing Switches and Commutators. 
XIV. Spark-Gap Terminals and Other Fillings. 

XV. The Base and Other Woodwork. 
XVI. Wiring Diagrams for I nduction Coils. 

XVII.  Assembling the Coil. 
XVI I I .  Sources of Electromotive Force. 

XIX. The Cost and Purchase of Materials. 
XX. Useful Tables, Formulas, Symbols, and Data.· 

Send for full Table of Contents 

Reduced Fac·simile. 
Simple Impregnatinl;!" Chamber. 

MUNN & CO., Publishers, 361 Broadway, New York 

Plea.e mention the SCIENTIFIC AMERICAN when writing tD "dverti.er. 



Class ified Advertisements 
Advertlstnll in this column Is 75 cent. a line. No les. 

than four nor more than - ten lines accepted. Count 
s�ven words to the line. . AU orders must be accom� 
PII,uied by a remittance. Further information �ent on 
request. . 

READ THlS COLUMN CAREFl'LLY.-V!>u will flIid 
inquirieS for cert�in cl88ses of articles D.umber,:d in 
consecutlve order. If you m&Dufactnre these gQod.s\ 
write us at once and we will send you. the name and 
addreRS of the party desiring the information. The!e 
i8 no. charge for this service. In ev .. ry case it IS 
necessary t o  Irive the number of th e inquiry. 

Where manufacturers do aot re.pond promptly the 
illQuiry may be repeated. 

MUN N & CO. 

B U S I N ESS O P P O RTU N ITI ES. 

· WILL GIVE AN INTEREST I n  a commercial con­
trivance of International use to par�les who will 'pay 

f::a ��r��1��
g
l:8�!ft,

f
����1��?�1�::id,��l.artlcu-

inqniry No. 886S.':"Wanted to buy nickelold for 
buttons. 

PAT E NTS FOR S A L E .  

FOR SALE.-Patent No. 912,708. Hand ma • •  a/!e ma­
chtne with tools for making same. Very durable and 
quick seller. Runs. without electricity. One urder �or 
15.(0) just received. Will sell machines on commiSSIOn 
for person buyiIUl patent. Want money for otber 
bu.ineflS. For further information addre •• P. O. Box 
816, Kalamazoo. Mich. 

w�::,%'tir'��k�:';d �md�s-;,::Foo\
e

�tJge�Uy 
a machine 

FOR SALE·-Patent No. 916.620. Adjustable socket 
wrench. Right or left ratchet · combined with drIll. 
Stock center punches. Three different styles of 
wrenches. Address H. E. Shaul, La Honda, Cal. 

Inquiry No. 8S94,.- For manufacturer. of an auto­
matic camera. for mak11U( photographs on pln trays. etc. 

FOR SALE.-Patent 918.9ro, issued April 20, 1909. "You 
can't lose it " collar buttons. No promotors or· aeroplane 
!�� f.e8:;:itgg;,8��:�;4;5i g.

n
4t���.�j1!� �:�o�,O��f: 

Inquiry
- No. 81104,.-Wanted to buy new or second 

hand machinery for making ,. bow type." mouse and 
rat trap sprlllJl. and wtre parts, single machine or fnil 
outfft. 

FO R RAL ro.-Canadlan ril,ht. for U. S. patent 8'12.915. 
Sash pulley casing of unusual merit. Wm .ell p!p"t cash 
and royaliy. Address tieo. T. Edwards, No. IlKiJ Sixty­
nlUth Street, Brooklyn, N. Y. 

Inquiry N o .  890S.-For a dealer In tapes and cords 
for Venetian blinds. • 

att?c�.ii�n�Ei;;;):';"en: �d 9�� falt:ri' s����ill� 
regarding same will be cheerfully Iliven. Will sell out­
right. Addre.s G. W. L., 60 Grove St., Lowell, Ma.s. 

Inquiry No. 8909.-For a machine to paint sbade 
or bllud roller •. 

FOR SALE.-Patent No. 915,803. An Imnrovement 
in washing machines. 14'or further information and 
full particular. add res. Josenh Stauder, 213 Franklin 
Avenue, Mount Vernon, N. Y. 

Inquiry N o. S918.-Formanufat,1;urers Of "Wydt's 
Electro-Catalytic Sparking Plug." 

FOR SALE.-Pbotogranhlc Invention of .tudios. with 
artificial light. Results better than those obtained by 
daylight. Addre.s .. G 1936 X "  HaasenstelU & Vogler, 
Geneva, Switzerland. 

FOR SALE.-Outright or on royalty. Patent No. 
909,818, i.sued Jan. 12, 1909. Improved tbermostat and 
'Ore alarm. Can use OD-open or clo�ed circuit. Pusitive 
action, reliable. J. E. Paul, 252 S. Gilpin St., Denver, Col. 

TYP E W R IT E RS. 

REMINGTON. $18.75.-0ne machine ouly in new 10-
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writer Exchange, 23.Park Row, New York. 
Inquiry No.  S921.-For tbe manufacturers of gilt 

paper. 

M I SC E L LA N EO U S. 

WANTED TO PURCHASE. - Hydraulic oil seed 
crushing preE!ses and pumps. in good working order. 
State particulars and lowest price. W. G. Dean & Son, 
Inc., Mustard Mfrs .• 246 Plymouth St., Brooklyn, N. Y. 

Inquirv N o. S9�2.-Wanted the addre •• of Wortb­
ington Boller Co. 

WANTED NAME OF FIRM that manufacture patent 
pour out for ink bottle tops, Bcrew or otherwise. For 
further particulars address Reliance, Box 773, N. Y. 

Inquiry N o ,  S92S.-For the manufacturers of a �":ic'i.��l r:'�';,���r12�txt:s:a�e:\lr' the Scientific 

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

COMPLETE L ISTS of manufacturer. in all ltne. ·.np. 
plied at sbort notice at moderate rates. Small and 
�:;\�8 
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Munn & Co., List Department. Box 773, N ew York. 
Inquiry N o. 893 1 .-For partie. who mannfacture 

the Western Stump Borer for poring .tump •• 
A LIST OF 1 ,500 mining and consulting engineers on cards. A very valuable list for Circularizing. etc. Price $15.00. Addres. Munn & Co., List Department, 

Box 773, New Y ork. 
Inquiry No. 8936;-Wanted machinery u80ld to .pm or wrap paper pencils in the manner that paper pencils are made. 
Inqniry No. 894,1.-For manufacturers Of ma­chlUery for making fly screens. 
Inquiry No. 891l2,-�'or firms making apparatus 

for using oil for fuel nnder a steam boller instead of coal. 
Inquiry No. 891J3.-For manufacturers of water 

turbine •. 
Inquiry No. S91l1l.-For a machine to extract the 

• mall kernel from the pea-nut. 

aJ��� eifll"er �rlfe�j,;;; ::�
t
g� s:::,����ture

rs of 

so�\?��'(!o.��u�,:;:��ro}
h
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culf •. 
Inquiry N o. 8961. -For the manufactnrers of 

imitation peatls. 

inM'a'Wj�b�:.; h�?4,·-For ad?re •• (\f parties making 

Inqll iry No. 8961l • .,-Wanted the address of the Dirt .Mover Magazine. 
IRquiry N o. SII66.-Wanted the address of the Cohendet Motor Co. . . '  
Inquiry No. S961'.-Wanted to buy cheap gTade of cotton by tbe bale. . _  

inqniry No. S969.-'-Wanted machine. that make 
accordion dress piaitillll: ("team). 

Inquiry N o. 89�2.-Wanted to buy complete outfit 
for making Dlest hooks. 

Inquiry No. 89�4,.-For addre.s of firms Inter­
e.ted IIi fishing reels. 

Inquiry No. S9�1l.-Wante(! the address of the 
builders of moving stair ca.es. 

el�i�::�:'�fi �r�e�:Jt:i;;-lX�he manufacturers of nov-

Scientific American 
Inquiry No. �9��.-For manufact� of ma- I r-______________________________________________________________________ ��--------__, 

cblnery for manufacturing denaturt'd alcohol. 
Inquiry No; 89' S.-Wanted the address of manu­

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

a,.{::,y:iJ"l :o':J·ei!fZ?·�t��I�����:hgf 
ca
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stamped papler macbe or otber plastic material. 
Inquiry N o. 89S0.-For the addPess of manUfac­

turers of mortars and pestles that are used by druggists. 

,,1,r1r�::>;�gli�9.;;1di;�t:.1���I�:" a
m

�����
e e:a:!�� 

the gas regular. . 
.. Inqniry No; 8982.-Wanted a machine or process 
'for sl1tti� Or laminatinll the edges of beavy card· 
board. impregnating the silt or laminated edge with a 
-waterproOf material aDd compresslnll the edge after 
treatment. The object of tbe process Is to produce an 
edge that shall be waterproof and which shall not fray 
or split when in use. 

Inquiry No. S9S3.-Wanted address of firms who 
turn wood novelties and wood carvings. 

Inquiry No. 89S4,.-Wanted the address of the 
manufact urers of Cypress wash tubs. 

Inquiry No. 89�1l.-Wanted the address of firms 
manufacturing pUllzles. 

Valve, discharge, o. S. Sleeper . . . . • . . . . . .  920,201 
Valve, flush, E. D. Barrett, reissue . . . . . . . .  12,951 
Valve for radiators, air, W. P. McDaniel . 920,37� 
Valve for steam heating apparatus, water 

and air relief. J. L. Fitts . . . . . . . . . . . . .  920,555 
Valve, hydraulic, S. S. Caskey . . . . . . . . . . . . 920,268 
Valve m!,chanism, throttle, S. · Oldham . . . . . 920,631 
Valve, reversing, J. W. Bell . . . . . . . . . . . . . . . 920,524 
Valve structure, P. Planting" . . . . . . . . . . .  920,178 
Valve, tank, Hampton & Shive . . . . . . . . . . . •  920,460 
Valve, water and air relief, J. L. Fitts . . •  920,556 
Valves, testing .attachment for spring load-

ed, W. E. Jerauld . . . . • • • . . . . . . . . . . . .  920,472 
Vegetable cutter, S. Gorellck . . . . . . . • . . . . .  920,1:10 
Vegetable topping macbine. W. Burdick . . .  920,426 
Vehicle gear, sbort�tnrn, T. Sandstrom • . . .  920,6ro 
VehIcle, motor, R. Hulf . . . . . . • . . . . . . . . . .  920,142 
Vehicle sand band, R. E. Gay . . . . . . . . . . .  920,897 
Vehicle spring, �. A. Grandy . . . • . . . . . . . .  920,321 
Vehicle wheel, H. O. Jack.on . . . • .  920,468, 920,469 
Vehicle wheel, E. E. Michelin . . . . . . . . . . . . 920,603 
Velocipede, C. M. OdIe . . . . . . . . . . . . . . . . . . •  920,382 
Vending apparatus, G. D. Stoops . . . . . . . . . . . 920,498 
Vending machines, spurions coin detector 

for. L. A. Vandiver . . . . . . . . . . . . . . . . . . • 920,697 
Ventilator, W. G. Gagne . . . . . . . . . . . . . . . . . 920,858 
Vessel, metallic, C. L. Collin . . . . . . . . . . . . . .  920,432 
Vise and die carrier, pipe, E. B. Werner. .  920,797 
Voting machine, E. B. Wlllix . . . . . . . . . • . .  920,706 
Wagon . box con.truction, F. A. Falk . . . • . •  920,299 
Wagon, dumping, T. Wright . . . • . . . • . . . . . •  920,512 
Warping reed, H. Watson .. . . . . .' . . . . • . • • • •  920,701 
Wash bench, J. E. Kalgren . . . . . • • • . . . . . . .  920,476 
WI'.hboller, E. F. Patker . • . . . . . . . . . • . . .  , .  920,171 
Washing machine, F. E. Lamb • . . . • • . . . . .  920,760 
Watch pouch, S. L. Coben • • . . . . . . . . . • . . .  920,433 
Watches, tool for adjusting the cock .. or 

bridge pieces of, A. A. Turnage . . . . . . . 920,223 
Water closet, A. M. Houser . . . . . . • . . . . . . .  920,465 
Water closet cistern. C . H. Moore • . . . . . . .  920,365 
Water closet seat, J. Morrison . . . . . . , . . . .  920,608 
Water closet seats. sanitary protecting 

means for, G. McClory . . • . . . . . . . . . . . .  920,371 
Water closets, etc. , seat cover for, O. G. 

Sutberland . . . . . . . . . . . . . . . . . . • . • . . . . . •  920,213 
Water heater, O. C. Syvertsen . . . . • • . • . . . • 920,687 
Water supply sy.tem, R. H. Nelson . . . . • .  920,774 
Water supplying and distributing .ystem, 

drinking, G. Fleming . . • . . . . . . . . • • • . . . 920,559 
Water supplying system, drinking, G. 

Fleming . . . . . . . . . . . • . . . . . . . . • • . . . . . . . .  920,558 
Water tube boiler, C. S. Hooper . . . . 920,139, 920,140 
Watering trough, A. G. Simmons . . . . . . • . .  920,781 
Wedge stripping machine, G. B. Grover . . 920,456 
Welding metals, H. Gold.cbmldt, rei.sue. .  12.953 
Well drilling mech,mism, H. R. Decker . . 920,548 
Wells, device for pulling oil, L. J. McKin-

ney . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  920,6150 
Welt beating machine, W. B. Keighley . . . . 921),877 
Wheel. See Abrasive wheel. -
Wbeel, W. Flynn . . . . . . .  • . • . • • . . • • . • • • • • •  920,300 
Wheel, Strawn & Davies . . . • • . . . . . . . . . . . • .  920,685 
Wheel guard, rotary, F. E. Hutchings . . • . .  920,574 
Whillietrees, tug releaSing device for. O. O. 

Fenwall . . . . . . . . . . . . . . . . . . . . . • . . . . • . ... 920,302 
Wick trimming .;tevice, F. N. Buckman . . .  920,822 
Wind Shield, H. O. Cranmer . . . . . . . . . . . . . . 920,546 
Winding and spooling apparatus, J. Scharer-

Nus.baumer . . . . . . • . . . . • . . . • . • • . • • • . . .  920,185 
Window, L. W. Penzer . . . . . . . . . . • . • • . • . .  920,641 
Window, Kaiser & Jurgensen' . . . . . • . . . . . .  920,876 
Win
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Window screen, M. H. Rupert . . . . . . . . . .  920,659 
Wire attachment, ground. C. W. Messner. 920,364 
Wire basket, E. R. Franklin . . . . . . . . . . . . .  920,313 
Wire .tretcher, J. Fisher . . . . . . . • . . . . . . . .  920,307 
Wood compre.sing machine. H. J. Scheid . .  920,396 
Wool after washing, apparatus for drying, 

Layland & Whitehead ' . . . . . . . . . . . . . . . .  920,351 
Wrench, N. Dus.ault . . . . . • . • . . . . . . . . . . . . .  920,288 
Wrench, W. S. Bellows . . . . . . . . . . . . . . . . . .  920,717 
Wrenl!h jaws, machine for cutting threads 

on shanks of, A. L. Moore . . . . . . . . . . 920,606 
Yarn reel, A. E. Rhoades . . . . . . • • . . . . . . . .  920,777 
Yea.t cuttl� device, J. Kolod"lej . . . . . • . . .  920,345 
Ztnc oxide, making, L. S. Hughes . . .  " . . . . .  920,337 
Zinc oxide, manufacturing, J:,. S. Hughes . .  1)20,336" 

DESIGNS. 
Blanket, C. M. Wbltman • • . .  , . • • . . • • • • • • •  39,978 
Bracket, S. .Moore • • . . . • • • . . . . . • . • • • . . • . . •  39,962 
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Dish, E.. G. Garri.on . . . . . . . • . . . . . . . . . . . • . .  39,958 
Doll pattern; A. Z. Baker . • . . . . . . . . . . . . . . . .  89,979 
Emblem, A. R. Tuck . . . . . . . . . . . . . . . . . . . . .  39,945 
Fence, )'. A. Peter . . . . . . • . . . . . . . . . . . . . . . . .  39,977 
Gas burner, W. F. Keiser . . . . . . . . . . . . . . . .  39,966 
Glass vessel or similar article, H. P. Sin-

claire . . . . . . . . . . • • • . . . . • . . . • • . . . . . • . . .  , 39,980 
Hammock stand, G. F. Holfman • • . . . . • . • .  39,975 
Jar, G. M. Fische.r . . . . . • • . . . . • • . . . • . . . . . .  39.959 
Knob turner," J. A. Mus.mon • • . . . . . . . . . . .  39,960 
Lamp shade, J. Kappler . • . . . . . . • • . .  39,963, 39,965 
Layer loop, J. Ricketts • • . . . • • • . . . . . . . . . .  39,961 
Medallion, A. A. McRae • • • . • . . . . . . .  39,946, 39,953 
Medallion, 1. A_ Sworbel . . . • . . . . . . . . . . . . . .  39,954 
Purse, F. L. Bradford • • • . . . • • . . • . . . . . • . . •  39,955 
Signs, character plate for illuminated ad· 

vertising, W. N. McComb . . • . . . . . . . . . . •  39,976 
Stein or mug, W. G. Titus • • • . . • • . . . . . . . . .  39.957 
Stove, Cone & Bertram • • . . . . • . . . • . . . . . . . .  39,969 
Stove, vapor, Stra •• burg & Nelson . . . . . . . . •  39,967 
Stove, vapor, Sternau & Nelson . . . . . . • • . . . .  39,968 
Talking machine, cabinet, E. R. Johnson, 

39,971, 39,974 

TRADE MARKS. 
Baking powder, Hunt's Perfect Baking Pow-

der Co. . • • •  . . . . . . . . . . . . . . . . . . . . . . . . . .  73,619 
Beer, Kansas City Breweries Co . • • • . • . • . • • •  73,642 
Beer and ale. W. Albrecht . . . . . . . . . . . • . . . .  73,609 
Boots and shoes made of leather, waterproof, 

Florsheim Sboe Co. . • . . . • • • • . • • • • . . . .  " 73,586 
Bntter, Riley & Dietrich • • • . . . • . . . . • . . . . . .  73,600 
Canned salmon, Northwestern Fisberie. Co . .  73,599 
Cans, metal, Soutbern Can Company of Bal-
chee��

o
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Cigarette., Turkish, Zeitlin & Weinstein . . . .  73,657 
Cigars. E. Treubaft Cigar Co . . . . . . . . . . . . . . 73,639 
Cleaning compound, COmmercial Paste Co . . .  73.570 Cleansing preparation, C. J. Enebuske . . . . . . 73.659 Clothing, certain, Mandelert Mercantile Co . 73.596 
Clothing, certain, Snow, Mecaslin & Co . . . . .  73,603 
Clothing, .  certain, King Waist Co . . . . . . . . . .  73,643 Coats, lests, trousers, and ' overcoats, J". Cor-

day . . . . . . . . . . . • . . . . . . . . . • . . . . . . .. . . . . . .  73,584 
Colfee, Telfer Coffee Co. . . . . . . . . . . . • . . . . . . •  73,604 
Coffee, blended, Reed & Reed . . . . . • . . . • • . .  73,582 Cordial, frnlt. S. Loewenthal . . . . . • • • • • • • •  73,6441 
Corsets, Madame Irene . . . . . . . . . . . . . . . • • . • •  73,588 
Cotton, absorbent, United Drug Co . . • • • • • . .  73.654 
Cotton dress goods, L. Hess & Co . . . . . . . . . . 73,591 

VALUABLE SCIENTIFIC BOOKS 
I ndustrial Alcohol Scientific American 

ITS MANUFACTURE AND USES 
A Practical Treati.e based on Dr. MAX MAEFOKER'S 

.. Introduction to Distillation " as revised by Dr •. DEL· 
BRUCK and LANGE. Comprising Raw Material., Malt· 
ing, Ma'hl� and Yeast Preparation, Fermentation. 
Di.tillation, Rectification and Purification of Alcohol,: 
Alcoholometry, tbe Value and Significance of a Tax_ 
Free Alcohol. Method. of Denaturing, It. Utilization 
for Light, Heat and Power Production, a Statl.tlcal 
Review and the United State. Law. 

By JOHN K. BRACHVOGEL, M.E. 

328 Palres lOll Illustrations Price 84,.00 

Reference Book 
12mo, 1J16 Palres, Illnstrated, 6 Colored 

Plates. Price, $1.1l0 Postpaid 
The re.ult of the querle. of three generations of 

readers and corre.pondents Is cry.tallized In this book 
whiclJ is indispensa.ble to every family and business 
man. It should be found on every de.k. It i. exten­
sively used by government officials. It has been revised 
by experts. The book contains 50.000 facts and Is much 
more complete and exh;austive than has ever been at­
tempted. It i. profusely Illustrated witb engravln"s, 
many of them Imparttng the Information by mean. of 
comparative diagrams. ' 

Experimental Science The. Scientific 
By GEO.RGE M. HOPKINS . 

Amer.·can Boy Revised and GreRtly Enlarlred. 2 Octavo 
Volumes. 1 . 100 Palres. 900 Illustrations 

Cloth Bound. Postpaid, $1l.00 
Owing to the-amount of new matter added the book 

Is now publl.hed in two volumes, hand.omely bound in 
buckram. Of the additions which have been made, 
among the mo.t important are : A fun iIIu.trated de­
.criptlon of � H. P. Electric Motor, prepared expres.ly 
for this edition of " ExperimentaI.Science " ;  chapters 
on AlteTo3ting-current Macbinery, and clear. concise 
Explanations of Wireless Telegraphy and Telephony, 
Electrical Measurtnll Instruments, the Electric Clock, 
t.he TelelUsphone. High Tension Currents,the Nerost, 
Lamp, and methods of meaSuring the heat of the .tars 
No other work contains such a fund of trustworthy up. 
to-date .cientific Information. pre.ented In a clear and 
simple style. Send for descriptive circular. 

The Scientific American 
Cyclopedia of Receipts, 

Notes and Queries 
11l,OOO RECEIPTS 'f34, PAGES 

Price 81l.00 in cloth 

This splendid work oontains a careful compilation of 
tb .. most useful Receipts and Replies given In the 
Note. and QuerIes of correspondents as published tn 
the SCIENTIFIC A�iERIOAN during the past sixty year� 
together with many valuable and important additions. 

Over Fifteen Thousand selecled receipts are here 
collected, nearly every branch of the u.eful arts being 
represented. It Is by far the most comprehen.lve vol­
ume of the kind ever placed before the pubhc. 

Modern Plumbing Illustrated 
By R. M. STARBUCK 

Price $4.00 
A COMPREHENSIVE and up-to-date work illus-

trating aud describing the Draiuage and Venti­
lation of Dwellings, Apartments, and Public Build­
ings, etc. The very latest and most approved 
methods in all branches of sanitary installation are 
given. Adopted by the United States Government in 
its sanitary work in Cuba, Porto Rico, and the 
Philippines, and by the principal boards of health 
of the United States and Canada. 300 pages ; 55 full­
page illustrations. 

By A. R USSELL BOND 
12mo. 320 Paltes. 34,0 Illustration .. 

Price $2.00 Postpaid 
" l'hls is a story of outdoor boy life, suggesting a large 

number of diversions which, '  aside from atJ'brdinJ,t.. en· 
tertalnmem, will .timulate in boys the creative .pirit. 
In eac,h instance complete practical instructions are 
giveulor building the various articles. 

The need8 of the 1IOy camper are supplied by tbe 
directions for makinA' tramping outfits, sleeping bags 
and"< tents ; also such other shelters as tree houses, 
straw huts, log cabtns and caves. 

MAGIC Stage Illusions 

and Scientific 

Trick Photography Diversions, including 
The illusion. are illustrated by the highest class of 

engravings, and tbe expo.es of the trick. are, In many 
case •• furnished by the prestidigitateurs themselve •. 
Conjuring, IJlI'ge stage illusioTls, fire-eating, sword .. 
swallowing, ventriloqUism, mental magiC, anCient magiC, 
automata, curious toys, stAAe effects, photographic 
tricks. and the projection of moving photogral'bs are 
all well described and illustrated 
By A. A. HOPKINS. 568 pages. 420 lIlu.. Price $2.1l0 

A Complete Electrical 
Library 

By Prof. T. O'CONO� SLOANE 
An Inexpen.ive library Of the be.t book. on Electri· 

city. Put up in a Deat folding box. . �'or the student, 
the amateur, the workshop, the electrical en�lneer 
schools and colleges, comprisinll five books, as follows : 
Arithmetic of Electricity, 188 page., . . . . • . . . . . . . . . . . . .  $1.00 
Electric Toy Making. 140 pages . . . . .. . . . . . . . . . . . . . . . . . . .  ' 1.00 
How to Become a Succe •• ful Electrician, 189 page. 1.00 
Staadard Electrical Dictionary, 682 page. . . . . ....• . . . .  3.00 
Electricity Simplified, 158 pages.. . . . • .  . . . . .  . . . . . .  . . .  . . .  1.00 ' 

Ewe "alum .. , 1,30O"pages and 01)(l1' 450 UlustraUons. 
A "aiuable and 1IndiSpensabie addA./Jimt to e",1'1/ library. 
OUR GREAT SPECIAL O FFER.-We Will 

send prepaid the above five volnmes, handsomely bound 
In blue cloth with silver lettering, and inclosed 'in a neat 
foldin/! box, at the Special Reduced P" ice ot"$Ii.OO 
for tile complete set. The regular price of the five 
volumes I. $7.00. 

. . The New Agriculture 
Modern Amer!Gan Lathe . By T. BYA�D COLUNS 

PractIce 
By OSCAR E. PERRIGO, M.E. 

Price $2.50 
A COMPI,ETE book of 400 pages on The Modern 

American I,athe. Its development from the 
earliest times up to the present day ; its modern 
form as constructed by up-to-date builders ; its gen­
eral and special classes of work ; the quantity of its 
output, and its marvelous accuracy. 

Modern Steam Engineering 
in Theory aod Practice 

By GARDNER D. mscox, M.E. 
Price $3.00 

THIS is a complete and practical work of 487 
pages, dealing with the care and management 

of Boilers, Engines, Pumps, Superheated Steam, 
Refrigerating Machinery, Dynamos, Motors, Eleva­
tors, Air-Compressors, and all other branches with 
which the modern Engineer must be familiar. 

Nearly Two Hundred Questions with their An­
swers on Steam and Electrical Engineering likely 
to be asked by the Examining Board are included. 
These if studied by you will help you to procure a 
license. It is fully illustrated with detail engrav­
ings, not to be found elsewhere • 

Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 
Price $4.00 

A PRACTICAl, work of 500 pages fully illustrated 
by nearly 700 engravings, being an encyclopedia 

of Die Making, Punch Making, Die Sinking, Sheet 
Metal Working. aud Making of Special Tools, Sub­
Presses, Devices and Mechanical Combinations for 
Punching, Cutting, Bending, Forming, Piercing, 
Drawiug, Compressing and Assembling Sheet Metal 
Part�, and also Articles of other Materials in Ma­
chine Tools. Two Hundred ' and Ten Processes are 
clearly described and fully illustrated. 

12mo. 3�4, Palres. 1 60 Illustrations 
Cloth. Price. 82.00 

ThiS valuable work set. forth the change. whicb 
have taken place in American �cnltural methods 
which are transforming farm life, formerly so hard, Into 
the most. Independent, peaceful, and agreeable exist­
ence. Farm life to-day olfer. more Inducement. than 
at any previous period in the world's hiatory, and it is 
calling millions from the desk:. The pre.ent work I. one 
of the most practical treatise. on the subject which has 
ever been issued. 

The late.t and best book on the sUble6t . .  Content. :  
L The New Call t o  tbe Farm.-II. Tbe New SOil.­
lrrigatlon.-III. The New Fertilization.-lV. · The New 
Transponatlon.- V. New Interest •. -VI. New Crea­
tlons.-VII. New Varletie •. -VIll. New Practlce.':"IX. 
New Machiuery.-X, The New Inspiration. 

H OME ME C H A N I CS 
FOR  AMATE U RS 

By GEORGE M. HOPKIN S. 
Author of " Experimental Science" 

12mo. 3�0 Palres, 3�0 Illustrations 

Price. 81.1J0 Postpaid 

The book deals with wood working, househOld orna­
menta, metal working, lathe worK, meta.l spinning. silver 
working ; making mOdel engines, boilers and water 
motors ; making t.elescopes. microscopes, and meteoro­
logical instruments, electrical chimes, cabinets. bells, 
night light.; dynamos and motors, electric llllht, and 
an electrical furnace. It is a.thoroughly practical book 
by the most noted amateur experimenter tn America. 

Electrician's Handy Book 
By PROP. T, O'CONOIt SLOANE. A.M., E.M., Pb.D. 

Handsomely Bound In �ed Leather, with Titles 
and Belges In Gold. Pocket Book 

Style, Price $3.50. 
A THOROUGHI,Y practical reference book of 768 

pages, covering the entire field of electricity. 
Contains no useless theory. Everytbing in it is to 
the point and can be easily understood hy the stu­
dent, the .:{>ractical worker and the everyday work­
ing electncian. 'I'he advanced electrical engineer 
will also receive great benefit from its perusal and 
study. 

Any 0/ tbe abooe books will be ."nt postpaid on receipt 0/ Price. 
Our complete catalogue of scientific and technical books sent free on application 

MUNN &. COMPANY, Publishers, 361 Broadway, New York City 
,;' 

Please mention the SCIENTIFIC AMERICAN ";hen writin(l to advertise,.. 
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COM FO RT 
T H E  I M PROVED 

BOSTON 
GARTER 

L I ES FLAT TO THE LEG­N EVER SLI PS, TEARS. NOR 
U N FASTENS 

Worn All Over The World 

can 
touch 
you 

PARIS is Ihe on!J; garler Ihal 
fils so per/eel!J; you wear it un­
conscious!);. 

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

DODDS' 
TILTING C I R C U LAR SAW 

uptllts to 45 de�rees, simplifies the work 
and insures perfect aCCl1r!l.cy in cuttillg. 
RemO\'1\blt' throat in table. l�-lnch rip or 
cross-cut saw with each machine. "'rite for 
free illustrated catalogue and price list. 

ALEXANDER DODDS. Grund Rapid •• �lIcl •.• U. S. A. 

WE WANT AGENTS 
In ewry town or county to sell " .'\LADDIN." the 
wonderlul kerosene mantle htOlp. An Amt:rican inven­
tion, a phenomenal success and sell�r. From COmml)D 
kerosene (Coal Oil) it. makes and burns its own g:\s under 
m!l.DtJe, prodl1dll� light excelled only by Sunlig-ht. 
Odorit!ss, noisell.!ss, simple, clean and safe. L'l.mp ac· 
tually pays for itsf'lf in a few months in s.'l.ving ot: oil. 
An ideal Baht for stores, offices :md homes. 

. .o\dtve Age nts caslly tlcar $3;') to $50 pcr week. ' 
Send your namE' and address today, and let us prove 

. t. Expaience unnecessary. Exclusiv� territory gh·en. 
THE MANTLE LAMP CC. OF AMERICA, Dept. S 
Chicago, Ill. Portland, Ore. Winnipeg, Can, 

Pipe Cutting and Threading Machine 
For Either ]fund or Power 

This machine is the regular hand machI.oe sup�lied 
with 3 power b!lSe, pioion� countershatt, etc., 3nd 
csn be worked � an oriiioary powt!r 
machine or taken from its b:tS� for 
llse :tS a hs.nd m:\cnine. Pipe X' in. 
to 15 in. diamder handled easH v in 
small room. Iliustmted cat .. \lo�ue­
price list free on appliC'.!ltion. 
THE CURTIS & CURTIS CO,  

6 Garden St., Bridgeport, Conn. 

INFUSORIAL EARTH 
ALL C R ADES 
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THE M I N E S 6 Ced ar Street 
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Scientific American 
Doors und frames therefor, fire reSisting, D. 

C. Meehan . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 73, 624 
Dynamos and magnetos, Henricks Novelty 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,641 
Enameled household ware, Republic Metal· 

,,,are Co. . . . . . . . . . . . . . . . .  , . ,  . . . .  , . . . . .  , 73,649 
Exercising uppuratus, 11'red }'ledal't M:lIlufac-

turing co. . . . . .  , , , . . . . . . . . . . . . . . .  , . . . .  73,6-:1.0 
Expectorant, .Tobn 'Vyeth & Brother . . .  , . . . .  70,U:l3 
Felt and paper, ruoting, J. A. & \V. Bird & Co. 7a,611 
li'clt, rooting', J. A. & 'V. Bird Co . . . . . .  , . . .  7o,til:l 
Fishing taCkle, Clul'k·I-larrocks Co . .  7o,tia:; 
Flour, wheat, Ballard & Ballard Co . . . . . . . . n:,5.s0 
Flour, wheat, Juhn T. l\leyer & Sons MiU-

; llg Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,589 
Food, dietetic artificial, F. 'Yitte . . . . . . . . . .  73,007 
Food, dog, W. R. Clarke . . . . . . . . . . . . . . . . .  n,583 
Food for infants and invalids, li'airchild 

Bros. & Foster . . . . . . . . . . . . . . . . . . . . . . . .  73,585 
Food, stock, J. E. Bartlett Co . . . . . . . . . . . . . . . 73,621 
Granite, quarried, 'Voodbul'y Griluite Co . . . .  73,6511 
I-lose supporters, Carson, Pirie, Scott & Co. 7:.3,6.13 
Hose supporters, 1\1. W. Schloss . . . . . . . . . . . .  70,62!J 
HOSiery, .Milander-Newmau Co . . . . . . . . . . . . .  73,597 
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: . .  ��� 73;'638 Locks, E. T. Fraim Lock Co . . . . . . . . .  , . . .  7a,658 
1\1alt tonie, Los Angeles Brewing Co . . . . . . .  7:3,595 
)landolins, Rudolph \Vul'litzer Co . . . . . . . . .  , .  70,602 
Mandolins and guitars, Rudolph ,,'urlitzer Co, 7�,601 
.:\Ietal polish, \Vm. A. Rogers. Limited . . . .  73,579 
Milk, scientifically soured, Lacto-Bacilline 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,502 
on, boiled linseed, �linnesota Linseed Oil 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,574 
Oil of violet, synthetic, Schimmel & Co . . . .  73,628 
Oil, raw linseed, Minnesota Linseed O i l  Co. 7:3,573 
Packing, pipe joint, American Manufacttir-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,633 
Padlocks, rigbt latcbes. and door locks, E. 

T. Fraim Lock Co. . . . . . . . . . . . . . . . . . . . .  73,616 
Paints, ready mixed, H. W. Buckner . . . . . . •  73,569 
Perfumery, J, Touzean Saunders, Limited . .  7:3,620 
Perfumes, toilet cream, toilet water, hail' 

tonic, and face powder, Frederick 
Stearns & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  73,618 

Physical devices and instruments for treat-
ing fiuids with radio-active iU'eparations, 
Radiogen·Gesellschaft, m. b. H . . . . . . . . . 73,648 

Poker cbips, United States Playing Card Co. 73,655 
Polishes Mild dress-ings, E .  W. Thumb . . . . . .  73,578 
Pottery articles, comprising cooking and 

culinary articles, J. "T. I\IcCoy Pottery 
Go. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,622 

Powder and pnstc, tooth, F. R. Tylel' . . .  , .  73,653 
Powder, sachet, Eleto Co. . . . . . . . . . . . . . . . .  73,617 
Powdel', tootb, A. C .  Reynolds Co . . . . . . . . .  73,65� 
Prepal'Htion fOl' exterminating rates, etc., S. 

Baslel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73,634 
Rail'ways and roller coasters, scenic, ColuDl-

bus Amusement Co. . . . . . . . . . . . . . . . . . . .  73,611 
Relish made from salmon, R. .A. Leonard . .  73,594 
Remedy for gonorrhea, gleet, and stricture, 

J. P. Urban . . . . . . . . . . . . . . . . . . . . . . . . . .  73,631 
Remedy for rheumatism. J. '1'. Cm'back . . . . .  73,635 
Rope and cord. American Manufacturing Co. 73,610 
Rosin. C .  Meisel . . . . . . . . . . . . . . , . ,  . . .  , . . . . .  73,572 
Rubbel' boots and shoes, Muicolll'o), Co . . . . . . n,5D8 
Rubbel' combs, Vulcanized Rubber Co . . . . . .  73,632 
Scythes, grMss·hooks, hay· knives, and hedge 

trimmers, North Wayne Tool Co . . . . . . . 73,625 
Seeds. Texas Seed & Floral Co . . . . . . . . . . . . .  73,577 
Sheeting and drillings, A. D. "'alker . . . . . .  73,605 
Silks, broad, Leerburger & Hesslein . . . . . . . .  73,593 
Soap, Iowa Soap Company ' . . . . . . . . . . . . . . . .  73,571 
Soaps, C. P. A. Surg . . . . . . . . . . . . . . . . , . . . .  73,576 
Soda, starch, lye, bluing, etc., Western Gl'o· 

cer Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,660 
Starch polish or enamel, laundry, Napthtl 

Starcb Enamel Co. . . . . . . . . . . . . . . . . . . . .  73.647 
Stove polish, liquid, F. A.. Ritter . . . . . . . . .  73,575 
SUPPOSitories, Ii'. S. Acl�erman , . . . . . . . . . . . .  73, 608 
Surgical instruments and supplies. Charles 

Lentz & Sous . . . . . . . . . . . . . . . . . . . . . . . . . 73,6:36 
Sweeping compounds, 'rerabentine Co, . . . . •  73,652 
Tablets for dyspepsia, )'lother Seigel's 

SYl'UP Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,646 
Toilet preparations, certain, Paul Rieger & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,627 
Toys, Marga"et Steill', Gescllschaft mit be· 

schrRoktcl' I-Iaftung . . . . . . , . . . . . . . . . . . .  73,645 
Turpentine substitute, Standard Oil Co . . . . . 73,651 
Underwear, ladies' IDusJin, Katz Underwear 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,500 
"raists, shirt waists and shirt waist suits, 

lad ies', N ,  Gordon . . .  , . . . . . . . . . . . . . . . . 
Water, aperient, 'M. D. Batchelder . . . . . . . .  , 
""eed and grass destroyer, 1. }1�. Orton . . . .  . 

LABELS. 
"Blue and Gold," for lager beer, Oakland 

73,587 
73,581 
73,626 

Brewing & Malting Co. . . . . . .  , . . . . . . . .  14,794 
"Bridge·ets, "  for stuffed dates, Drazah 

Sbamrock Co. . . . . . . . . . . . . . . . . . . . . . . . . .  14,799 
"Cigarros Superiores," for cigars, American 

Lithographic Co. . . . . . . . . . . . . . . . . . . . . . .  14,791 
"Daniel's Regular P. P. P. Ring Packing," 

for rod packing, Quaker City Rubber Co. 14,806 
"Daniel's SpeCial P. P. P. Ring Packing, "  

Forget all you know about washing machines-for there never 
was one like this. It 's the 1900 IVrOTOR WASHER-abso/lttely 
self-working ! It does it all. It does it rigltt. It does it for 
2 cents a week. An d does it so qltick that it shortens the time 
to MINUTES instead of HOURS, 

Washes in Six Minutes! 
We mean it.  Seeing is believing ! It se ldom takes longer 

than two m in utes. Never longer than six! And the clock 
will verify our claim. Yon can read or sew or play with the 
baby whil e the machine is doing the washing. 

Does Both the Washing and Wringing 
Self -Working Wringer Furnished Free 

The Motor Washer operates the Wringer. too. No crank to 
turn-no handle. The Wri nger works itself. just as the 
Washer does. Cog Wheels cased in steel to prevent danger 
of soiling clothes or mashing the fingers. 

The Wringer comes FREE with every 1900 Motor Washer. 

The 1900 Motor Washer 
Sent Anywhere on 30 DAYS' FREE TRIAL ! 

Snrely you are willing to be convinced that thi s  Washer will do all we claim. We offer 
to send a 1900 Motor Washer on absolnte FREE TRIAL for an en tire month te any 
responsible person. Not a cent of security-nor a promise to buy. Just your word that 
you will give it a test. We even agree to pay the freight. and will take it back if it fails. 

Machine Can be Run by Electricity, Water-Power or Gasoline Engine 
The outfit consists of the famous 1900 Washer 

with either Electric Motor or Water Motor. You 
turn on the power as easily as you tnra on the light. 
and back and forth goes the tub. waShing the 
clothes for dear life, And it's all so simple and 
easy that overseeing the work is mere child's play. 

Which Free Book Shall We Send? 
We publish an " Electric " Book and a " Water' 

Power "  Book. Tell ns which one to send you. 
Learn how to make electricity or water·power do 
all the waShing and wringing at a cost of only 2 
cents a week. Why not get one of these wonderful 
machines and snap your fingers at the bugbear of 
Washday ? Send a postal NOW for one of the 
FREE BOOKS. All correspondence should be addressed to 1900 Washer Co., 3353 Henry St •• Binghamton, N.Y. 
Or. if you live in Canada, write to the Canadian 1900 
Washer Co.; 355 Yonge St., Toronto, Canada. 

BRANCH HOUSES : We maintain uranches at 1947 B,rondway: i�ew York City. ond .1113 FIBtbu�h Ave . •  
Brooklyn. and in all principal cities. We also make shipments from our warehouses In Kansas City. SaD 
Francisco and Seattle. 

SEALED PROPOSALS. 1 1lr:. ...... '":"9 .... ..,. SEALED PROPOSALS will be received ar. tbe office 
unti7f o�

b
e
e �'�1��k��Y:� ��.�\�r'a���g��l�����e�' for 

furnishing miscellaneous articles required ill tbe 'J'bird 
I.il!'ht· House Di8trict fl)r t h e  fiscal year ending J nne 30, 
]910, in acC'ordance with speciHcatinns, copies of which, 
with blank proposnls and oLher information, may be ���:-f

i
��

v
�R�

.
l����n to the Light-House Engineer, 

DO NT LE'!' YOUR P ATENT LIE IDI"E. We'll mak� 

I -dies and tools and manufacture your article ready . or 
market. Write now-don't delay. Southern �tampiDIl 
& Mfg. Co., R. S., Nasbville, 1·enn. 

Cor l iss Engines, Brewers' and Buttlers Machinery. THE VIL'l'EH M �·G. CO., 899 Clinton "t .. Milwankee, Wis. 

MODELS &: EX P E R I M E N TA L  W O R K .  
(nventions devcioped. Special lt achinery. 

E. V. BAILLARD CO .. 24 Frankfort Stre
e
t. New York. 

GUARANTEED best of all 
safely razors. Complete for 

$1.00 with silver nickded frame -
12 Ever· Ready blades, handle and 
blade stropper attractively cased. 
ExIra blades 10 for SOc. Nearly 2 million men use and enthuse over 
the Ever.Ready. 00 Sale Every. 
where. Mail orders prepaid $1 .00. 

for rod packing, Quaker City Rubber Co. 14,805 
"Diploma," for chow-chow, S. M. Abrams . .  14,7D8 
4 0Grnuite Spring Water," for spring water, 

Granite Spring "rllter Co . . . . . . . . . . . . . . .  14,796 RUBBER 
4OIntel'woven Toe a n d  Heel, "  for hosiery, In-

Expert Manufacturers FlIle Jobbing Work 
PARKER, STEARNS lr. CO •• l88·290 Sheffield Av •• B'klyn, N, Y. 

WOULD YOU I NVEST ON E DOLLAR ? 
TO M A K E  S I X  D O L L A R S  • 

terwoven Stoc)dng Co. . . . . . . . . . .  14,802, 14,803 
"..T. A. C .  Newcomer," for cigars! E. L. 

Golden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,793 
I�Iotber's Ironing Wax," for ironing wax 

pads, E. A. Bromund . . . . . . . . . . . . . . . . .  1-1.$04 
"�Iotber's Maca roni , "  for macaroni, Mother's 

Macaroni Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  14,801 

;:TWe furni�h all equipment to start you in the 'Rig 
:l-Joney �Jakin� Concrete Busines8. Sand, ware:- and 

)0( 0 E FT & C O M PA N Y �'ii�I��ti�jo
e
�� °C�:'M'i,t�n��SSt�'J}'����·H����.'r��: 

�:;h�::dr�ie!!,�,(lS:n:�f:::: MI�(i"�li�hrga�U��?eC�lc�;:,enl ,�'if.�.e:� BABBITT l\iETALS.-SIX IMPORTANT 
"Non Plus Ultra . "  for cigars, American 

Lithographic Co. . . . . . . . . . . . . . . . . . . . . . .  14,792 "f!.gi �.,si:;��i:� �l�xp'��J!��l��a��·�� I�k�,��:fl�
e
g��r�t, 'C

amo�� "Our Lake Brand , "  for canned pumpkin, 

formulas. 8CIEXTTFTC AMF.RTCAX SUPPT.ElfEXT 1 t �:J. 
Price 10 cents. For sale by Munn & Co. and all news. 
fiealers-. Send for catalollue. 

Big Stone Canning Co. . . . . . . . . . . . . . . . .  14,800 
"Royal Ritchen Braud Page Tomato Sauce," 

for tomato sance. T. Page . . . . . . . . . . . . 14,797 
lIThe 'Oxen Waggon,' " for tea, Ma:r.awattee 

Tea C<t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  14,700 

PRINTS. 
"Broadway Clothes, "  for men's clothing, S. 

W. Peck & Co. . . . . . . . . . . . . . . . . . . . . . . . .  2.486 
;'Doily Back, Columbiu Playing Cards," for 

·playing cards, United States Playing Card 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,475 

"Fifth Avenue Clothes," for clothes, Sher-
man & Bryan . . . . . . . . . . . . . . . . . . . . . . . . . .  '2,482 

"Cotham Clothes, "  for clothes, Sherman & 
Bryan . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  2,480 

"Beine Embroideries," for embroideries, A. 
B. Heine & Co. . . . . . . . . . . . . . . . . . .  2.478, 2,479 

"Iron Rust SOllP," for soap, .T. H. Gartside . 2,477 
"J. B. & Co. , "  for awnings, John Boyle & Co. 2,481 
"I\:nickel'bockel' Clothes , "  for clothes, Sher-

man & Bryan . . . . . . .  , . . . . . . . . . . . . . . . . . .  2,484 
'ILies Flat On The Brush, I t  for dental cream, 

Colgate & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,473 
"Manhattan Clothes;" for clothes, Sherman & 

Br.\�an . . . . .  , . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  2,4S1 
o j�IcArthu l" s  Portable Fire Escape and .rac­

ob's Ladder," for fire escam.'s nnd Jacob's 
ladders, M . . T. McArthur . . . . . . . . . . . . . . . 2,488 

"�fendelsohn ' s  Newspaper Cut Service for 
Brewers and Bottlers," for beer, F. Men .. 
delsobn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,472 

"Metropolitan Clothes," for clothes, Sherman 
I..� Br�van . . . . , . . . . . . . . . . . . . . . . . .  , . . . . . . .  2,483 

"Ne\ .... York Made Clothes," for clothes, S. 
• W. Peck & Go . . . . . . . . . . . . . . . . . . . . . . . . . . 2,485 
" T�e Hartford Clincher Tire." for rubber 

tires. The Hllrtford Rubber Works Co . .  2,489 
"The Substitute," for playing cards, W. W. 

Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,476 
HValnable Certificate." for toilet prepara-

tions, C .  M. Freeman . . . . . . . . . . . . . . . . .  2,474 

A printed copy or the spec{fication and drawing 
of any patent in the foregoing list, or any patent 
In print issued .ince 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
.. Iven. Address Munn & Co.. 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In· 
ventors for any of the inventions named In the fore­
going Ult. For terms and further partienla" I .ddre .. Monn It Co.. 361 Broadway, New York. 

M O O  R E �[�'ic,;lu) s:e��:A'f:�,y ;r��;ii�;;���'e;]��t��: 
&. CO. IlI(lh�un and f.'r:lllklilr St,z,e'ts, (,hl(,lllr�! 11. S • .t. 

DIE MODELS" SPECIAL 
W O R K  TOOLS MACHINERY 
NATIONAL STAMPING AND ELECTRIC WORKS 
I 153· 159 S. Jefferso. Slreet, Chicago, IU. 

Experimental & Model Work 
Gir. &: advice free. Wm. Gardam &: Son, 221 Fulton 8t.N.Y 

� Magical Apparatus. � Grand Book Catalogue. Over 700 eng-ravlDgs 
25c, Parlor Tricks Catalogue, free. 

llARTINKA &, CO . . IIIfTs .. 4gS Sixth Ave,. New York 

,� T-[ -L E-S CO P E:;'ND F O R 
C ATA L OG UE 

W. & D. M O.G E: Y. 
. B AYO N N E:  C I T Y. N . J  

DRYING MACHINES �?�S�.t;.::.�e�,�!;eg�:��! 
luI' mntel'tols. 

S. E. WORRELL. lInnnlbnl, Me •• U. S. A. 

� H ' S C H WE. R D T L E.  S TA M P  C O . �, STEEL STAM PS,  LETTERS " fiGURE S � B R I D G E-P O RT COI'IN . 
MASON 'S  N EW PAT. W H I P  HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storebouses in New York & Boston 
illunfd. by VOLNEY W. IUA SON & CO., Inc. 

Providence. U. I •• U. S. A. 

Pleaae mention the SCIENTIFIC AMERICAN when writing to advertisers 

MOTORCYCLES 
Blcyele Attll<.>llmentfl. lIot01"liI, 
Acet.'88ortes for ull I\loto .. ey­
cles. Send stamps for Catalog ot 
what you :lre intenstecl in. 

1II0TORl'VCI.E �:QUll'lIIENT CO. 
HammondsllUrl, N. Y. 

Is light and strong because simple 
instead of flim.y. $650. 

CHAS. S. DURYEA. Readln�, Pa. 

SPARK COILS 
Their Construction Simply Explained 

�('ientifie Amerl (' a n  SlI l}"lement 1 60 d('scribes t.he muking of a l�-inch spar], 
coil al'd condenser . 

�clentific . .\ merlcan S u p].lement 
1 Ii 1 4  tel ls you how to make a coil for g·ns· 
engine ignition. 

Sci e n t i fi c  .. \ Incrl (' a n  �1tppJemcnt 
1 5 22 explaif'R fu l , y  the construction o f  n 
j llmp·spark coil and condenser for gas-engine 
ignlti ol l .  

S.,ientific American �1tI}I'lcment 
1 1 2 4  describes the construction Of a Q·illch 

spark coil. 
Sc.lentific American �1tI}I}lelne1tt 1 0 8 7  gives a full account of the mnking of 

8n alternating current coil giving n 5-i nch 
spark. 

Scient.ific American S lI pp l crnent 1 527 describes a 4-inch spark coil and can· 
denser. 

Scientific American SIIPI}Jernent 1 402 gives data for the construction of coils 
of a definite length of spnrk . 
The above-mentioned set of seven papers 

will be supplied for 10 cents. 

Any Single copy will be mailed for 10 cts. 
' MVNN ®. COMPANY. Publishers 

361 Broadway New York 



C OLD G ALVAN I Z ING. 
AME.RI CAN PROCE.SS NO R O YA LT IES. 

5AMPLE5 ANoINF'ORMATION N APPLICATION. . 

Electro· Plating 
Apparatus aua Mateml 

TUB 

Hanson & V a n W in k le 
Co •• 

'Ne'V:l.I'Ji. N. J .  
28 &; 30 S. Canal St.  

Cbic",Iw. 

Buy a powerful engine that is durable, 
economical and absolutely safe. 

Wate,./oo Gas Engines 
develop the full rated horse power and more. They arc guar· 
auteed fOf five years at any kind of work, never shut down 

for repairs. are o.bsolutely simple in opct'atioll. nnd 3.11 sizes 
furnish the cheapest power for evel'Y pllrpose. Best for 

nl6chinists. miners. millers. manufacturers. pri n ters, 
farmers-for drilling, pumping. running air COOlllress­

ers. d y n a m os. etc. 
Sold on ored it if de­
sired. Write today 
for free Encyclopedia 
of Engine Facts. iiiii.,iiiiiiiiir Waterloo Casoline 
Eng iDe Company . 

100 West Third Ave. , 
Waterloo, - - IOWa.. 

SAVE MONEY-SAVE TIRE TROUBLES 
EQUIP YOUR BICYCLE WITH 

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

factory to ride. The easiest to repair. The most 
economical to use because they last the longest. 

For sale by aU bicycle dealers and supplied on 
new wheels when you specify them. I nsist on 
having your new bicycle equipped with � 
IndianapoGs � � if you want the be.t 

sefYlce. 
Accept � � 2! �  
Look !2r the G & J T rade � 

Write for Free Catalog 23 £� 
G & J Tire Co. , Indianapolis, Ind. � 

AUTOMATIC 
CARD PRINTER 
makes larger profits than any slot 
machine ever invented. 50 simple 
a child can operate it. Attracts large 
crowds who watch the movements 
of Ihe mechanism inside the glass 
case. Can set up name - insert 
coin - and print twelve calling or 
business cards in half a minute. 

Big Profits to Owners 
At E.uclid Beach. Cleveland, one 

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

Write Quick for full information 
and circular before some one else 
gets exclusive privilege in your ter­
ritory. Machines sold outright. 

United Vending Machine Co. 
815 Horon Road Cleveland, Ohio 

WIRELESS BOOKS �oEStn� 
The Late.t on Wireless Telegraphy, by Newton Harrison, E. E. 
T ells how to make and use inexpensive wireless outfits for send­
ing and receiving up to 100 miles. Full details aI)d drawings. 
1 2mo. Cloth. Price, 50 cents. 
Wireless Telegraphy for Amateurs, by R. P. Howgtave.Graham. 
Gives full explanation of the construction and working of appa­
ratus for short distance transmission. 1 60 pages. 5 1  illustra­
tions. 1 2mo. Cloth. Price, $1.00. 
Wireless Telephone Construction. Another good book, by 
Newton Harrison, explaining both the sending and receiving 
stations with sufficient details -so any one can build a •• Wire­
less " Telephone System and operate it. Illustrated. Price, 25c. 

Sent postpaid on receipt of price. 
SPaN & CHAMBERLAIN, 123 S. A. Liberty St., New York 

hM no equal. :��in:s���t�.dmirl�. 
Tanks and Towers. 

A W ATCHMAKER 
Bradley Polytecbnic Institute 

Horolwical Department 
IJ(>ori;�, Illinois Formerly P3�ons Horolo<,:ical Inst. 

l.ar2(>st and Relit Wllt('h StilOtll -
in Amt>rien 

We tesch Watch Work. Jewelr�', 
En�r:\'\"ing, Clock '\'ork, Optks. 
Tuition reasonable. l1Qard :\Ild 
rooms near school :1t morler:lte r:ltes. 
�t!llrl for Ca!a\o!! (\t' Illf�'rlll:ltinn. 

NIAGARA HYDRAULIC ENGINE CO.t 
UO NanG St, N. 1. }'actorr. Chelter, Pa. 

WE WILL MAKE ���r
gl�e��� 

estimates on 
manufacture of any metal novelty. Automatic ma­
chlnery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK 6< EYE CO., Hoboken. N. J .  

Scientific American. 

THE CLOSED DOOR 
ANOTHER day' s delay ! And customers "yelling like mad" for their 

goods, It' s bad business, you' I I  admit. But don' t blame the poor old 
horse . He does the best he can. One of the first aids to better conditions 
In your traffic department will be found i n  

� Commercial 
Power 1Yogons 

You can get more work out of a Rapid in one day fhan 
you can with a horse in five. 

And the cost would be abOU[ 3 third of that of the borse. 

Rapid Commercial Power Wagons never get tired. Sum­
mer hl:!at and Winter cold do .not affect them in the least. 

Every minute a Rapid works for you it saves you money. 

THE RAPID is Built for B •• ine •• 

And it doesn't cost a cent when it it'; idle. 

Rapids reduce taxes. 

How ? They occupy less space tban horses and warons ; 
herrce less ground for stable room. 

They can be kept miles away from your plac.t of business. 
where land is cbeap and taxes Low. 

Honestly. now. don't you think you owe it to your busi­
ness to buy a Rapid f You are losinf money every day you 
put it off. 

Forg-et the idea that;. I I  tbe commercial power wagon is t.h.r 
coming thing." The Rapid is a right-here-now-success. 

Hundreds- of merchants and manufactu.rers in over fifty 
different Jines of business own Rapids and are saving money 
by their use . 

• We make models for any line of business. Sizes : one 
ton to six tons capacity. And every one of them • •  built for 
business . .  , 

Let us teIt you more about the Rapid. Write to-day 
for our catalog. 

RAPID MOTOR VEHICLE CO. 
53 Rapid Street 

PONTIAC, MICHIGAN, U. S, A. 

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

THE INTERNATIONAL AUTO BUGGY is a reliable and economical 
car for city or country use, in any kind of service-pleasure or business-over 
all kinds of roads. We would be glad to show you the power, simplicity, 

accessibility of all its parts, easy control, comfort and usefulness of the International 
Auto Buggy-the highest type of motor vehicle, 

Booy-piano box, two seats or one, with top or without. 
Motor-2 cylinders opposed, 4·cycle, 5" bore, 5'/ stroke. 
Horse Power- 1 4  by brake test, equivalent to 18 or 20 in 
Automobile rating. Suspension - Steel sub-frame under 
h<xJy, equal distribution of weight. Transmission-Two 
speeds forward. one reverse, all operated by one lever. 

Drive-Chain to countershah. countershaft to each reat 
wheel. Wheel.-40-inch front, 44-inch rear with I Ji  
inch solid rubber tires. Springs-36-inch full elliptic. 
Brakes-Internal expanding. Capacity- Four passengers. 
or 800 pounds freight when rear seat is removed. Speed 
-2 to 20 miles per hour 

Write for Int�rnational Auto Buggy Catalogue .. 

INTERNATIONAL HARVESTER COMPANY OF AMERICA 
100 Harvester Building (JNCORPORA TED) 

Money In 
Our customers all over the Country are making from !25 to 875 profit a day with the 

Cyclone Drill. No business offers such big returns for the money invested. 
Contractors. prospectors, well drillers. find tbe Cyclone Drill more economical, faster 

and easier to operate than any other. 
We make Hollow Rod. Cable and Core Drills. to meet every need. 
We also make combination machines that will handle any or all of the systems equally 

well. a machine that will enable you to cover the entire field of driHin2". 

Cyclone Drill 
Our Diamondite and Steel Shot Core Drtlls cut faster and at a fraction of the cost 

of the old diamond drills. We sell Cyclone Drills on an easy payment plan. Some of 
our customers have made more than the Drice of the machine within one month. Our 
new traction Gasoline machine-only one made-is of particular value where fuel and 
water are scarce. Send for ·our free books on Drilling, and let us know in what 
branch of the work you are interested. 

CYCLONE DRILL C O MPANY. 11 Main St" Orrvil1e, Ohlo 
VII OUlc{'. 4 t H  ];o181ter Hulltlillg' 

Engine�J::ing 

CHICAGO, U, S .  A. 

News 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

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

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

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 

HI6h Wheels Tra vel ." Road_, 
Because all Roads are made to 
1>. traveled by HI6h Wheel •• 

Oldp.stand largest makers of high-wheeled 
automohiles i n  the world. \\'odd' s record 
for Hill-climbing 1\nd ReliAhi litv con­
tests in this class. Only 311 ball-a.nd­
roller-bearing motor maJe. New 
friction -chain direct dri\'e-no gel\l's. 
'ROlldlblllty anj Reliability 
�re the reasons for hi gh wheels :l.nd 
lOUd rubber tires. Send for ollr 
:atalog and learn more about these 
�pular. i ntensely practicahle VOhl­
cles a.nd the;� low cost 
If01.SMAf AUTOMQ1lJLE CO. 
Suite 118 MODadnoek nit Chlengo 1IIii."I011�""IiIiI"iI 

The R. S. Motorcycle has all the speed 
you care to ride; speed 10 win and 
speed to spare, with service, safety, 
comfort and economy. 

-s Motorcycle 
Built and Te3ted in the Mountains 

Tbe smilill£ �otl of �ood fortuue, 
'!'he ori�dnal divinity of optimism, 
\\'hose cheerful countenance 
Brings.good luck 
And h:lpPY (I:a�·s to all wbcl 
Observ� this rule of life : 
" B E  t.;HEERFUL AND YOU 
WILL BE RICH IN E\-ERY­
THING." 

THIS IS THE MASCOT that 
h .. brooght good lock to the 
Maxwell during the entire 10,-
000 mile non�stop engine rUD. 
Attach ODe to your radia'or cap 
and you will have no boodoo. 

Price $ 1 .00 
Prepaid ready tu attacb. 

Discount to D�alel's. 

For snfety your bos.t. lUllS" have a r@\'erse ge:lr ?r reversill,f! 
propeller. Cheap gears are worthlcss. Good olles C(lSt like blazes­
and.-a good genr is 1I0t as strong lIor llS desirable a"l a 
" Slnb " Heverslng Prollellm', uud the " Sillt� " tosts It'S!> 
m��e

tb� "SSi����' �{:�.ti�s1�I�O'���pbell�e�e.�r��0��t�·��e:lt·1)er:re�t C?II-
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satisfy YOII. "-e'll back up th:lt statement h:r ref�llldlUg p.ur­

chase price on allY II Siutz " Wheel thtlt does not sausfy, pay lt.g 
frel�ht both wtt\'s: We waut you to ha,'e uur c:ttalog. It con· 
billS the wholt: 'proposition in <.oncise form. Senll tod9.) . 
Wilmarth & Mormon Co., 614 Canal St . . Grand Rapids, Mich. 

A. B .  C .  A U T O M O B I L E 
A fine hill climber. Speeds np to 35 miles 1m 

l-jour. Most simplf;, practical, powerful and duro 
:tble Automobile of its cl3SS. 
operate-no complicnteil 
parts-n/) rel)airs. Solid or pneumati(' tires. Air 
or water cooleti. S:t.fest 
and best. Built for 2, 3 or 4 p..'lsseug'ers, 16 to 35 h. p. 
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�. n.C. I!lOTOn. YEUlCLE lnFO. CO., 3913 1Uorgnn St., St. Luuis, I!lo. 

CRUDE ASB  ESTOS 
DI R E CT � R O M  M I  N E S  

I P R E P A R E D  I R .  H .  MARTIN,  ASBESTOS FIBRE OFFICE. ST. PAU L  BUILDING for Manufacturers use 220 B'way, New York. _lV8RI(4T(S5�r.�: 
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