
Vol. XCIII.-No. 11. . 
ESTABLISHED 1845. J 

IENTIFI£ MERI£AN 
(Entered at the Post Office of �ew York, N. Y., as Recond Class Matter. Copyright, 1905. by Munn & Co.J 

NEW YORK, SEPTEMBER 9, 1905. L 10 CEN'}'S A COPY. $3.00 A YEAR. 

This Bridge has the Pivotal Towers anil Chain Cables Advocated for the Rejected Manhattan Bridge over the East River. 

THE HANDSOME NEW CHAIN SUSPENSION BRIDGE AT BUDAPEST.-[See page 197.J 



SCIENTIFIC AMER.ICAN 
EST ABLISHED 1845 

MUNN 6. CO •• Editors and Proprietors 

Published Weekly at 
No. 361 Broa.dway. New York 

TER]}IS TO SUBSCRiBERS 
Oue copy, one year for the United States. Canada. or MexICo . . . . . . . . .  $3.00 
One copy, one year. to any foreign country. postage prepaid. £0 15s. 5d. 4.00 

THE SCIENTIFIC d]}lERWAN PUBLICATIONS. 
Scientific American (Established 184;')) . . . . . . . . . . . . . . . . . . . . . . . ... . $3.00 a year 
Smentitic American Supplement (Established 1876), . .  _ • . • • . . . • . .  ;).00 .. 

American Homes and Gardens . .  _ . . . . . . . . . . . . . _ . • . . . . .. . . . .•. . 0 • • • •  3.0U 
Scientific American �xuort �dition (Established 1SiS). _ . . . • . . .  ;).00 

The combined subscript,ion rates and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order. or by bank draft or check. 
MUNN & CO.,:;61 Broadway. New York. 

NEW YORK, SATURDAY, SEPTEMBER 9 , 1 9 0 5 .  

The Editor i s  always glad t o  receive for examination illustrated 
articles on subjects ot timely interest. If the photographs are 
sharp, the articles short, and the facts (uthentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

THE BUDAPEST AND MANHATTAN SUSPENSION 

BRIDGES. 
The pUblication in this issue of an illustrated article 

descriptive of the handsome chain-cable bridge across 
the Danube at Budapest, Hungary, possesses timely 
interest for two reasons : First, that this bridge repre­
sents the advanced ideas of the leading bridge build­
ers of the world on suspension-bridge c onstruction ; 
and secondly, that it embodies a type of cable and a 
form of tower similar to those which were adopted by 
the bridge commissioner under the late administration 
for the Manhattan Bridge across the East River, the 
designs for which were unceremoniously rejected by 
his successor immediately upon taking office. The Man­
hattan chain-cable bridge, however, marked a distinct 
advan ce upon the Budapest bridge, in the fact that 
instead of providing a separate suspended stiffening 
truss, the chain cables themselves were stiffened by 
means of trusses of which the cables formed the upper 
chord. This arrangement had the advantages of secur­
ing a decided economy of material, a great increase in 
the stiffness, and a large reduction in the total cost. 
Although the Manhattan bridge was designed by a 
noted authority on long-span suspension bridges, it 
was thought advisable that all doubt as to the merit of 
the system should be removed by submitting the plans 
to a board of experts composed of some of the most 
eminent bridge engineers in this country. The board 
gave its unanimous approval to the plans and thereby 
settled once and forever, one would have thought, the 
question of their feasibility. 

It is a matter of history that, in the face of this 
bidorsement, the present bri dge �ommissioner threw 
out the acc_epted plans, and substituted for them a 
type of bridge which is not only distinct�' behind the 
advanced theory and practice of long-span suspension 
bridges, but is well known to take longer to construct 
and to be decidedly more costly. Of course the bridge 
commissioner is entitled to his individual opinion ; he 
is entitled to credit for sincerity in his opinion ; but 
the people of New York city would have more respect 
for both, if he had not maintained such profound 
secrecy regarding the plans for the new bridge that 
even at the present writing, after the bids have been 
turned in, it is impossible to secure access to the strain 
sheets for the purpose of making intelligent compari­
son as to weights and costs between this bridge and 
the one it supersedes. 

Time and again the request has been made that in 
order to protect the interests of the city, the new plans, 

like the old plans, should be submitted to an indepen­
dent board of experts. Failing this, it  was suggested 
that the least that could be done was to present both 
sets of plans to the c ontractors, and secure bids upon 
each. If this had been done, it is confidently believed 
by bridge engineers in general, that the chain-cable 
design would have secured bids that were far below 
those that have been turned in for the wire-cable type. 
We had fully expected to be able by this time to pre­
sent a comparative table of weights of material, and of 
costs for the two designs based upon the strain sheets. 
But the most extraordinary and unprecedented course 
followed by the bri dge commissioner in not making 
public, even for expert investigation, the strain sheets 
of his wire-cable bridge, renders any such c ompari­
son quite impossible. 

The fact that the city is getting an inferior bridge 
may be seen. however, even from a cursory c omparison, 
based on only one or two features. Thus, in the origi­
nal design the towers were designed, l ike those at 
Budapest, to rock upon pin footings at the piers-a 
feature that was favorably commented upon by the 
board of experts. In the new design the pins have 
been abolished, and square footings substituted.  This 
was a distinctly retrograde step in itsel f ;  but the mis­
chief is aggravated, when we find that the cables are 
to be rigidly fixed to the top of the t owers ; for this 
renders it certain that the pull of the cables will result 
in uneven 'and uncertain distribution of pressures on 
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the piers, and this in turn will tend to produce uneven 
settlement. Furthermore, although the towers are to 
be 27 feet less in height, they will weigh no less than 
4, 1 0 0  tons more. 

Comment on such facts is superfluous. 
'Again, in the rejected design the massive floorbeams, 

1 2 0  feet in length, were hinged at two points to allow 
for unequal deflection of the two pairs of cables, and 
prevent injurious bending stresses in these floorbeams. 
These hinges are an absolute necessity, for the bridge 
really consists of two bridges, side by side, and at 
different hours of the day one side may be l oaded 
more heavily than the other and will be depressed 
accordingly. As a matter of fact, observation has 
shown that the outside cable on one side of the Brook­
lyn Bridge when it is under heavier load is sometimes 
depressed three feet below the other. The same causes 
will produce the same effects in the Manhattan Bridge ; 
and the provision of lateral flexibility in the floor sys­
tem is a necessity recognized by all competent engi­
neers. Yet in the present design the floorbeams are 
rigid and continuous from end to end. This means 
that destructive stresses, that have not been in any 
way provided for, will be set up, the life of the floor 
system shortened, and the repair bill increased pro­
IJortionately. 

The two cases above mentioned are sufficient to indi­
cate that the new design is distinctly inferior to the 
earlier plans. It will prove to be some $ 2,000 ,000 more 
costly ; and the city will be fortunate if it can make 
use in 1 9 1 0  of this greatly needed structure, which, but 
for the manipulations of a few pOliticians, would have 
been opened in the year 1907.  

NAVAL LOSSES OF THE RUSSO-JAPANESE WAR. 
In the magnitude of the losses incurred history does 

not furnish a parallel to the great naval conflict. which 
has been brought to a close by the recent negotiations 
in this country. From time to time during the past 
eighteen months, we have portrayed and recorded the 
principal events of the struggle ; and it becomes a mat­
ter of interest at the close to sum up the injuries mu­
tually inflicted by the two combatants. At the very out­
set of our comparison, the matter may be summarized 
by stating that the whole available fighting forces of 
one country have been wiped out, while the fighting 
strength of the other has been, strange to say, greatly 
augmented, so that the victor comes out of the struggle 
decidedly stronger in ships and general war material 
than he was at the firing of the first gun. 

In the first place, it must be recognized that both 
combatants concentrated at the scene of hostilities 
every available ship in their  respective navies. For 
Japan. this meant every ship that she possessed ;  for 
Russia, it meant every ship that was capable of being 
put into commission, or that already was ill commis­
sion. with the important exception of the Black Sea 
fleet which, by treaty, was prevented from leaving the 
Black Sea. Of the sixteen battleships which, first and 
last, Russia was able to assemble in the Far East, 
thirteen, of the united displacement of 153 ,416  tons, 
were sunk ; two were captured by the Japanese ; and 
one was interned. the total losses in battleships amount­
ing to sixteen vessels, of a united displacement of 
1 8 9 ,6 8 2  tons. Japan, on the other hand, out of six 
battleships lost two, of the united displacement of 
27,700 tons, both o f  these vessels being sunk by mines. 
Of armored cruisers, Russia lost five, of 3 8 , 6 3 0  tons ag­
gregate displacement. Japan lost no vessels of this 
type. Of protected cruisers, six Russian ships of 29,73 0 
tons aggregate displacement were sunk, and five of 
29, 210 tons total displacement were interned, or eleven 
vessels of 58,9 4 0  tons displacement. Japan l ost four 
protected cruisers of 1 2 , 7 5 0  tons total displacement. In 
coast-defense vessels Russia l ost one by its being sunk 
in battle, and two were captured by the Japanese, rep­
re�enting a total loss of three vessels of this class. of 
1 2 , 3 7 8  tons total displacement. One Japanese coast­
d efense vessel of 3 ,717 tons displacement was sunk 
during the war. 

In the above enumeration we have taken account only 
of the more important classes of warships. There have 
been other losses in torpedo boats, converted cruisers, 
supply ships, etc .. which have occurred mainly on the 
Russian side. The total losses in the more important 
ships amount, on the Russian side. to thirty-five ves­
sels, of a total displacement of 299 ,630  tons ; while the 
loss on the Japanese side amounts to seven vessels, of 
44,167 tons displacement. 

Now that it is agreed that the Russian ships which 
fled for refuge t o  neutral ports, and were interned. are 
to belong to Russia, it is possible to make a rough esti­
mate of the present relative standing of the two navies. 
If, for convenience, we suppose that the interned ships 
could be placed at once in commission, Russia's avail­
able navy to-day in the Far East ( and as we have seen, 
this is practically the whole of her available navy ) 
would amount to one battleship, the "Czarevitch," now 
interned at Kiauchau ; two armored cruisers, the 
"Gromoboi" and "Rossia:' now at Vladivostock ; an d 
six protected cruisers, one of which is at Vladivostock, 
the others being interned at various neutral ports. 

Japan, on the other hand, has not only made good the 
loss of the two battl esh ips by the capture of two of the 
Russian battleships ; but according to reports which 
have come, apparently under official sanction, from the 
Far East, she has raised four battleships, one armored 
cruiser, and one protected cruiser, that were sunk at 
Port Arthur, and also the protected cruiser "Variag," 
which was sunk at Chemulpho. This will give Japan 
a total of ten battleships, nine armored crUisers, and 
about a dozen protected cruisers, which means that she 
has a much more !Jowerful navy to-day than she had 
when the first blow was struck some eighteen months 
ago. 

It is one of the inexplicable facts of the war that the 
Russians should have left four battleships. an armored 
cruiser, and a protected cruiser at Port Arthur in such 
a condition that the Japanese have been able to raise 
them and take at least two of them to Japan. Naval 
officers are asking why the Russians, when they set 
sail from Port Arthur on August 10, did not do so with 
th e determination either to sink some of the enemy or 
be themselves sunk in the attempt. Failing this, they 
should at least. in sinking their own ships just before 
the final surrender at Port Arthur, have wrecked them 
so completely as to render their subsequent salvage by 
the Japanese impossible. As it  is, the Japanese are 
likely to put four o f  these very battleships in commis­
sion under their own flag-a feat which must certainly 
be reckoned as one of the most brilliant of the many 
brilliant things done by this remarkable people. 

... 1 •• 
PEACE IN THE FAR EAST. 

The late Russo-Japanese war has been a war of sur­
prises. The Japanese in particular have astonished 
the world by the unbroken succession of victories that 
has crowned their efforts. But nothing that they have 
done has been so truly dramatic as the sudden dis­
play of magnanimity with which, in the full flush o f  
their victories, they suddenly, in the interests o f  peace, 
withdrew their demands for the legitimate fruits of 
conquest, and met the uncompromising stand taken 
by their beaten foe. Peace hath its victories no less 
than war ; and in consenting to forego the $600,000,000 
indemnity, which by every precedent she was entitled 
to demand, Japan has won a moral victory which, in 
its way, is as great as any she has commanded by force 
of arms. It is an extremely gratifying feature of the 
successful issue of the negotiations, that the whole 
world has been quick to recognize this element of mag­
nanimity on the part of the Japanese nation. Not in 
a single instance has it been suggested that it was fear 
on the part of Japan that she could not prosecute to its 
b itter end the war she had begun. that led her to make 
the concession. Indeed, there can be little doubt that 
at the crisis of the negotiations, she was �ithin an 
ace of returning to the arbitrament of war ; and it is 
significant that the whole world is of one accord in 
attributing the present peace largely to the untiring 
effort and wonderful tact displayed by President Roose­
velt in preventing a final ruptvre, and in bringing 
these most delicate negotiations to their present happy 
conclusion. 

it was peculiarly fitting that, outside of the pleni­
p otentiaries. the main instrument in bringing this 
colossal and bloody struggle to a close should have 
been the Chief Executive of a nation, one of the first 
of whose avowed objects is the development of the 
arts of peace, undisturbed by the burdens and en­
tanglements which rest upon and involve a nation 
that is professedly warlike. It required no little 
courage and an infinite amount of tact to approach 
the belligerents at the very time .when the attitude 
of both of them seemed to be firmly set against 
receiving the offices of any intermediary. When the 
first overture was made, not a government the world 
over believed that it would be acceptable, and up to the 
very hour of his final success it was predicted, even 
at the very town where the negotiations w ere in 
progress, that his efforts for peace would prove to be 
completely abortive. It may be said, without fear of 
contradiction, that this latest act of our President will 
go down into history as one of the most brilliant and 
beneficent acts of statesmanship achieved by any Presi­
dent of the United States. 

The terms of the treaty, as drawn up in its final 
form. will prove, all things considered. to be about 
the best that could be devised, not merely for Japan 
and Russia, but for all the complicated interests that 
are involved in the Far Eas�ern question. Japan has 
gained all and more than she sought at the commence­
ment of the war. Russia, it is true, has seen her dream 
of military empire and domination pass absolutely out 
of sight. But it is quite possible that this l oss will 
ultima .tely prove to be her gain ; for had she continued 
to follow out that policy, she would ultimately have 
been involved in a conflict far wider in jts scope and 
more disastrous in its results than that which has just 
been concluded. Moreover, the generosity of Japan in 
demanding less than the legitimate fruits of her vic­
tories now makes it po�sible for the contending coun· 
tries to settle down into mutually amicable relations, 
each assisting in that future and wonderful develop-



ment of the .B'ar East to which the present peaceful 
negotiations will prove the threshold. 

:The attitude of Japan at the opening of the war was 
shown in the following statement, which she issued 
to the powers at the outbreak of hostilities: " It being 
indispensable to the welfare and safety of Japan to 
maintain the independence and integrity of Korea, and 
to safeguard her paramount interests therein, the Japa­
nese government finds it impossible to view with in­
difference any action endangering the position of 
Korea. Russia, notwithstanding her solemn treaty 
with 

'
China and her repeated assurances to the powers, 

continues in occupation of Manchuria, and has even 
taken aggressive measures on Korean territory. Should 
Manchuria be annexed to Russia, the independence of 
Korea would naturally be impossible." In the negotia­
tions immediately preceding the war, Russia declined to 
give any guarantees regarding Manchuria. She also de­
manded the establishment of a neutral zone in Korea, 
extending south from the Yalu River ; but she declined 
to establish a similar neutral zone north of the river 
in Manchuria. It was at this point that the negoti­
ations broke down. 

In the terms of peace, as now agreed upon by the 
plenipotentiaries, it will be seen that Japan secures 
all, and more than all, that she had asked. 

1. Russia recognizes the preponderating interests 

of Japan in Korea, which will now be un­

der a Japanese protectorate, and will be­

come to all intents and purp oses a Japanese 

colony. 
2. Manchuria will be evacuated b oth by 

the Russian and Japanese forces, and tha.t 
great empire will be restored to China. 

3. Russia transfers to Japan the lease­

hold of the Liaotung Peninsula. 

4. Russia returns to China its civil ad­

ministration of Manchuria. 
5 .  The southern and more valuable half 

of the island of Saghalien is to belong to 
Japan, and the two countries mutually agree 
not to erect any military works on that 
island. 

6 .  Ru'ssia transfers to Japan, without 
compensation, all the docks, magazines and 
military works at Port Arthur and Dalny. 

7_ Russia transfers to Japan all of the 
railroad through Manchuria between Port 
Arthur and Kunshien, retaining that portion 
of the line ( allout one-thir d )  from Kunshien 
to Harbin. 

8 .  Russia grants to Japan valuable fish­
ing rights along the Siberian coast. 

Scientific American 
called ·'muscle-pearls." They have no organic nuclei, 
but seem to start as minute calcareous concretions in 
the tissue. The choicest pearls, to which Dr. Herdman 
gives the name "cyst" or "orient," occur in the thin 
muscular margin of the mouth, or in the thick, white, 
lateral part over the stomach and liver, or at times are 
found free in a cavity of the body ; and Dr. Herdman's 
observations have caused him to remark that the ma­
jority of the fine pearls found in the soft tissues contain 
more or less recognizable r emains of paraSitic worms, 
so that the stimulation which eventually causes the 
formation of an "orient" pearl, is due to infection by a 
minute worm which becomes incased and dies ; thus, 
as Dr. Herdman puts it, justifying ir. a sense Dubois's 
statement that "the most beautiful pearl in the world 
i s  in short nothing more than the brilliant .sarcopha­
gus of a worm." 

Dr. Kelaart, another prominent authority on pearls, 
is credited with having b een the first to connect their 
formations with the presence of wormy parasites, al­
though as far back as 1 8 5 2  Filippi proved .that the tre­
matode worm, known as Distomum duplicatum, was the 
cause of. pearl formation in some of the fresh-water 
mussels. Other authorities, such as Humbert, the 
Swiss naturalist, agree that these worms play an im­
portant part in

' 
the formation of pearls ; and, this being 

so, it may be asked, What is to prevent the possibility 

bank is reached, a signal gUn in fired and diving com­
mences. The diver h as a stone of granite weighing 
about forty pounds attached to the cord by which he is 
let down in order to  facilitate his descent. Divers 
work in pairs, one going down while the other stays on 
board to watch the signal cord. When this is jerked, 
the stone is pulled up first, then the basket of oysters, 
and lastl{' the man! Divers generally r emain below 
about a minute, and are expected to make forty or fifty 
descents a day. The pearls are sorted into ten different 
sizes by passing them through brass sieves containing 
respectively 20, 30, 50, 8 0 , 100, 200, 400, 600, 800,  and 
1,000 holes. The number of oysters obtained daily 
in these fisheries is estimated at about a million. 
These are auctioned off, and frequently bring $10 to 
$14 a thousand, while even as high a price as $ 2 4  a 
thousand has been reached. The present local price 
for selected pearls of one carat and upward il5 about 
$ 2 0  per carat. In 1903 the government real ized $271,-
8 5 0 ,  and in 1904, $351,564 from these fisheries. 

Among other localities where pearl fisheries are car­
ried on may be mentioned the Merguian Archipelago 
under the government of Burma, the lower end of the 
Red Sea, the Persian Gulf, the waters around the 
Molucca Islands, in the neighborhood of Zanzibar, and 
on the west coast of N ew Caledonia. Nearer home are 
the fisheries of La Paz, in Lower California, British 

Honduras, Panama, along the coast of Ecua­
dor and of Peru ; and in the l ower Gulf of 
Maracaibo.  There is also a fiourishing pearl 
fishery on the northern coast of Australia, 
where a large fieet of vessels is employed, 
and another extensive industry has lately 
been reported in the neighborhood of Thurs­
day Island, north of Queensland. 

The gathering of pearls from fresh-water 
shells has been carried on for centuries on 
this continent. When De S oto was made 
governor of Cuba, it was agreed that one­
fifth of all treasures won in battle, including 
pearls, should be given to the Spanish 
crown, and on one occasion his men are sai d  
to have obtained three hundred a n d  fifty 
pounds weight of pearls from Indian graves 
in Cutifachiqui .  The value of pearls from 
fresh-water shells varies greatly, dependil1g 
on their size and color. One pearl from a 
fresh-water mussel was sold for $1,500, while 
a round, pink pearl from Tennessee brought 
$ 6 5 0. One of the finest pearls ever collected 
in the United States was the "Queen." It 
had a beautiful luster and weighed ninety­
three grains. It was found near Paterson, 
New Jersey, in 1 8 5 7, and was sold to the Em­
press Eugenie for $ 2, 5 0 0 .  To-day it is prob­
ably worth $10,000.  

Pearl-fishing in the United States has been 
carried on in many States, including Ken­
tucky, Tennessee, Texas, Wisconsin, �llinois, 
Arkansas, Missouri, Georgia, and Kansas. 

The magnitude of the changes thus 
brought about in the Far East will be 
realized by a study of, the accompanying 
map covering the area affected by the negoti. 
ations. Russia still retains intact the Trans­
siberian railroad and the splendid terminal 
harbor at Vladivostock ; she will thus be in 
a position to utilize these great w orks for 
their legitimate purposes of assisting in the 
development of Siberia by bringing its prod­
ucts to the Eastern Sea. By the acquisition 
of the southern half of the island of Sag­
halien, Japan once more acquires land that 
was originally her own, the loss of which 
has ever been a sore point with that proud 
and patriotic people. In Korea she will have 
ample room for her natural instincts of colo­
nization ; and the possession of Dalny and 

The horizontally-shaded portion of the map shows the vast area of Manchuria, which Russia 

returns to Ohina. 'I'he other shaded portions show the southern half of Sagh.lien which 
will belong to .Japan, and Korea which passes nnder Japanese control. The 

Liaotnng Peninsnla with Port Arthur and Dalny are transferred to Japan. 

The manufacture of ornamental objects, 
such as pocket-books, hand-satchels, jewel­
cases, etc., from pearl-shells, has during re­
cent years become an important industry, 
and with their iridescent shades of salmon, 
purple, pink, and cream, very beautiful arti­
cles are made. 

The pearl-button industry has increased 
extensively during the last eight years, and 
several factories, especially in towns in lOW;l 
and Illinois b ordering on the Mississippi 
River, are now in operation. The principal 
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TERRITORY ACQUIRED BY JAPAN. 

Port Arthur will place her in a strong 
strategic p osition to maintain and protect what 
11as won as the fruits of this costly war. 

......... 
PEARLS AND PEARL SHELLS. 

BY RANDOLPH I. GEARE. 

she 

Speaking generally, the substance forming the inner 
layers of the shells of any nacreous mollusk is termed 
"pearly." In the mass it constitutes what is known 
as "mot!:er-of-pearl," 'while in the form of a detached 
lustrous concretion it is a "pearl." Dr. W. A. Herd­
man, of the University of Liverpool, England, in re­
porting recently on the pearl-oyster fisheries of Cey­
lon, makes some very interesting statements as to the 
origin of pearls, from which it appears that some 
pe,arls, or pearly excrescences on the interior of the 
shell, are due to the irritation caused by boring sponges 
and burrowing worms. It would seem that minute 
grains of sand and other foreign particles gain ac­
cess to the body inside the shell, which are popularly 
supposed to form the· nuclei of pearls, only under 
very exceptional circumstances ; in fact, only one pearl 
out of a large number which Dr. Herdman decalcified, 
contained in its center what proved to be beyond 
doubt a grain of sand.  It is only when the shell is in­
jured, as by breaking off or crushing the projecting 
"ears"�thereby enabling some fine sand to work in­
that such inorganic particles supply the irritation 
which gives rise to pearl formation. Another class of 
pearls, found in the muscular tissue of the animal, are 

of infecting oysters with these worms, and thereby 
increasing the supply of p earls? 

The true pearl oyster (Meleagrina margaratifera) 

is found chiefiy in the Indian Ocean, -the Red Sea, the 
warmer parts of the S.outh Pacific, the Gulf of Cali­
fornia, the Caribbean Sea, and other bodies of water. 
The local conditions, supply, etc. ,  vary greatly in 
different regions. 

The pearl fisheries of India have long been famous. 
The most important are in the Gulf of Manar. On 
the C eylon side the fisheries were very profitable in 
1903 and 19 04. The seasons are irregular here, as else­
where, owing to the frequent disappearance of the oys­
ters before they reach the proper age of production, 
which is four to six years. 

As th e modus operandi of these fisheries is in general 
similar in every region, a brief description of that em­
ployed in the Ceylon fisheries will suffice for all. When 
conditions are favorable, a fishery is organized, and 
two hundred or more large boats are fitted out, manned 
by sturdy natives, each boat having its complement of 
divers. The boats, grouped in fieets of sixty or seventy 
each, start at night so as to reach the banks by sun-
rise. Each boat generally carries two divers, and is 
manned by ten rowers, a steersman, and a shark-charm­
er (pillal karras). He is a very important p ersonage, 
for upon h

'is mystic ceremonies the diver chiefiy re­
lies for protection from ·the numerous sharks ; but 
he also arms himself  with a club in case the incanta­
tions of the "charmer" should fail! As soon as the 

species of fresh-water mussels whose shells are used 
in their manufacture is the "niggerhead" (Quadrula 

ebena), while several varieties of "sand shells" are also 
employed, including the "yellow" (Lampsilis anodon­

toides) the "black" (L. rectus), and the "slough" (L. 

fallaciosus). One of the best shells is the "deerhorn" 
(Tritigonia verrucosa) , and another favorite is the "but­
terfiy" (Plagiola securis). The pearl-button industry 
in the United States began in 1891,  the first factory be­
ing established at Muscatine, Iowa. The largest fac­
tories turn out as many as a thousand gross of fin­
ished buttons a day, the average price obtained being 
thirty-five to forty cents a gross. 

. .. ' . 
Forty feet was formerly considered the maximum 

height at which centrifugal pumps could operate effi­
ciently, and experiments conducted in 18 74, 1875, and 
1 8 7 6  by William O.  Webber seemed to demonstrate that 
the highest efficiency in the single-stage pump was 
found at a height of about 32 feet, and a maximum 
velocity of the liquid being pumped through the dis­
charge orifice of the pump of not exceeding 12 feet 
per second. In Appold's experiments it was deter­
mined that the efficiency mainly depended upon the 
form o f  the blades in the impeller o r  vane and the 
shape of the volute or enveloping case, and that the 
best form for the blade was a curve, pointing in the 
opposite direction to that in which the impeller revolv· 
ed, and fGr the case, that of a spiral tapering type or 
volute. 



TRIAL TRIP OF THE BARTON AIRSHIP. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

After many months of waiting for propitious weath· 
er, the trial voyage of the Barton airship from the 
Alexan dra Palace, London, was carried out on July 22 
last. This vessel, which was fully described in the 
SCIENTIFIC AMERICAN several months ago, possesses 
many ingenious and notable features, the principal 
of which is the combination of aeroplanes to assist 
the ascent and descent of the vessel in conjunction 
with the ordinary gas bag. 

The vessel is a mammoth structure. It comprises 
an elongated cigar·shaped balloon 180 feet in length 
by 40 feet in diameter, with a capacity of 200,000 cubic 
feet of gas. Slung from the balloon is a bamboo car 
127 feet in length by 18 feet in height. The car i s  
built triangular in form, the horizontal bamboo mem· 
bel's being carried through the corners of the triangles, 
while by pointing the apexes of the triangles down· 
ward the lower horizontal bamboo member constitutes 
a keel. The deck runs the full length of the car and 
varies in width from 2 to 8 feet. Fore and aft are 
fitted two four··cylinder Buchet gasoline motors of 50 
horse·power each. The motors are carried on cast·iron 
frames rigidly fixed to the bamboo. On either side of 
each engine are fitted two p ropellers carried on brack· 
ets. The pro· 
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fully, the velocity varying from 20 to 35 miles an hour. 
Whenever the vessel' s  nose was brought up against 
the wind at the former speed it could make slight 
headway, but the treacherous gusts rendered it hazard· 
ous to persist in a forward course . .  It was therefore 
resolved to cut across the wind in a southeasterly direc· 
tion. The dirigibility of the machi!'.,: ·Nas successfully 
demonstrated, for she was successfully turned round 
on two or three occasions, the circle required being of 
200 yards. With a larger prow rudder, however, the 
aeronauts state that it would have been possible to 
swing round in a much smaller circle. 

The machine traveled for several miles in a south· 
easterly direction with every success and was maneu· 
vered to within a height of 200 feet of the ground. 
As the wind had dropped somewhat, the vessel's head 
was brought round toward the starting point, and for 
some distance she succeeded in making progress against 
the wind. When, however, the wind increased again, 
the engines were stopped, and the vessel was allowed 
to drift at an altitude of 2,400 feet for some eight 
miles, descent being finally made 16 miles from the 
starting point. 

The maneuvering capacity of the vessel was clearly 
demonstrated during the descent. The machine was 
brought to the ground quite smoothiy, without any 

SEPTEMBER 9, 1905. 

were obtained during the trial which are to be incor· 
porated in the new aeroplane, which is to be submitted 
to a trial within the next few weeks. 

• Ie· • 
An IlDproved SublDarine Signal. 

Art.hur J. Mundy has invented an improvement in 
the system of submarine signaling, described some 
months ago in these columns. 

The invention relates to that portion of a submarine 
signaling system which includes the means for tak· 
ing the sound·signals conducted by the water from a 
submerged signaling apparatus from the water and 
transmitting them, preferably electrically, tb a tele· 
phone receiver on a vessel. This portion of the ap· 
paratus as a whole has been named a "hydrophone." 
The part of the hydrophone which is immersed in the 
water and receives sound impulses from it and trans· 
mits them is called the "hydrophone·transmitter," or, 
for short, the "transmitter." The part which receives 
the impulses from the transmitter and delivers the 
sound to the hearer is known as the "hydrophone·re· 
ceiver," or, for short, the "receiver." 

For use on vessels carrying machinery making noise 
-like, for instance, steamships-Mundy has discovered 
that it is desirable to take and transmit the sound 
signals conducted by the water from the water at a 

p o i  n t away 
pellers are of 
the two·bladed 
type, of 7 feet 
diameter with 
a fine pitch, 
and revolving 
at 1,000 revo· 
lutions p e r  
minute. T h e  
drive from the 
m o t  0 r s is 
transmitted to 
the propellers 
through belts 
a nd. pulleys. 
At the en d of 
the car is a 
1 a I' g e rudder 
12 f e e  t 6 
inches 'wide by 
18 feet high, 
giving a total 
a I' e a of 225 
feet. In t h e  
cen tel' of the 
car is the aero· 

Preparing for the Ascent. The Propellers and the Ballast Bags. 

from the ves· 
sel and below 
the surface of 
the water and 
also while the 
vessel is in 
motion; a n d  
his present in· 
v e n t i o n, 0 I' 
h y d r o p h o ne, 
c o·m p rises a 
d e  vi c e the 
sound . trans· 
mitting pOl" 
Hon of which 
is adapted to 
be let into the 
w a t e  r from 
the stern of a 
moving vessel 
and to be tow· 
ed in the 
water by the 
vessel at any 
desired d i s · 
t a n  c e there· 
from and at 
any required 
d e  p t h below 
the surfatle of 
the water, and 
t h e  receiver 
p o r t i o n  o f  
w h i c h  i s  
adapted to be 
carried on the 
vessel and to 
receive f r o  m 
the submerged 
s o u  n d trans· 
m i t  t e l'  the 
sound signals 
conducted to it 
by the water 
and to deliver 
t h e  m audibly 

naut's d e c  k, 
from w h i c h 
the control of 
the airship is 
rna i n t a ine d, 
while midway 
between t h i s  
deck and the 
rear motor is 
t h e  steering 
wheel for actu· 
ating the rud· 
d e  r, steering 
being carried 
out wi t h a 
hand w h e el 
similar to that 
of a ship. The 
t I' i m of the 
vessel is con· 
trolled by wa· 

Just Before the Ascent. After the Descent. 

tel' b all a s t 
tanks fore and aft. The movable aeroplanes, of which 
there are normally thirty· two, are placed in front of 
both the bow and stern motors, and by their inclina· 
tion up or down the vessel can be made to rise or 
fall irrespective of the balloon itself. The total weight 
of the craft is 14,000 pounds. For the generation of 
the hydrogen for the inflation of the balloon 600 car· 
boys of concentrated oil of vitriol were decomposed 
by 50 tons of iron borings. 

The day selected for the trial trip was not attended 
with the best weather conditions. Furthermore, owing 
to the rapid deterioration of the gas w ithin the bal· 
l oon, due to the fact that it had been standing for 
a few days, 300 pounds of ballast, two members of the 
crew, and twent�·eight aeroplanes had to be discarded. 
Five aeronauts ascended in the vessel, comprising 
Dr. Barton, the designer ; Mr. A. E. Gaudron, who had 
charge of the aerostat; Mr. Rawson, at the helm; and 
Mr. Henry Spencer and Mr. Newton, in charge of 
the fore and aft propelling motors respectively. 

The. vessel rose into the air smoothly and calmly, 
but when it had ascended, a wind blowing at the velo· 
city of 30 miles an hour was encountered. The air· 
ship's head was brought round' against the wind, and 
although it could hold its own, the tendency of the 
balloon to buckle caused the aeronauts to swing her 
round again in the wind's favor. The wind blew fit· 

TRIAL TRIP OF THE BARTON AIRSHIP. 

signs of bumping, generally characteristic of balloon 
descents. A slight mishap occurred at this juncture, 
however. The aeronauts gathered together in the bow, 
with the result that the stern mounted swiftly in the 
air to a height of some 40 feet. One of the party 
immediately seized the ripping valve and a huge rent 
was torn in the balloon fabric, liberating the gas with 
a roar. The force of the escaping gas ripped the bal· 
loon completely in halves and the fabric collapsed, 
bringing the framework to the ground with a crash. 
Fortunately, no one was hurt, and owing to the elas· 
ticity of the bamboo the only damage to the car was 
one broken propeller. 

Although the trial was but a qualified success, it em· 
phasized one or two cardinal points. The most vital 
is  the impossibility of attaining success with an air· 
ship which depends for its buoyancy upon a gas bal· 
loon. Dr. Barton has already decided to discard the 
gas bag in his new machine which is now approaching 
completion. This new vessel will depend for its buoy· 
ancy upon the aeroplanes, which, although only four 
were carried upon this initial trip, proved highly satis· 
factory. Another inherent danger of such a balloon is 
buckling when brought head against a strong wind. 
The motors proved sufficiently powerful, but the pro· 
pellers were found to be somewhat too small and 
pitched at the wrong angle. Many valuable details 

to the hearer 
on the vessel. 

Mundy prefers to employ, as a means for holding the 
hydrophone transmitter submerged, a transmitter 
holder, which has a shape resembling that of a fish. 
This holder is provided with means whereby, while 
being towed, it is caused to assume an upright or ver· 
tical position below the surface of the water in the 
water and to maintain such position so long as it 
may be towed or be in motion. The transmitter pref· 
erably is so mounted in the holder as to present a 
sound·receiving diaphragm on each side of the holder, 
which preferably is flush with said side. The towline 
for towing the holder in its subm.erged plane also 
serves to provide an electric circuit between the trans· 
mittel' and battery on the vessel and the receiver. 
The holder preferably if' attached to the towline by 
means which may form a part of the towline, which 
acts to prevent sound vibrations from being delivered 
by the towline to the transmitter of the holder and 
which sound·insulating means has been termed an 
"antihummer." The electric relation between the 
transmitter and the battery on the vessel is  such that 
the electric circuit from the transmitter to the battery 
and receiver is automatically established upon the 
submerging of the holder, remains established while 
it is  submerged, is automatically broken upon the re· 
moval of the h older from the water, and remains 
broken while it is  so removed from the water and in· 
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active. A means for accomplishing this result is the 
employment as a part of the circuit of the water itself 
when the holder is submerged. 

• •• •  
THE ELIZAllETH BRIDGE AT BUDAPEST. 

The handsome Budapest bridge which forms the 
subject of the accompanying illustrations is of es­
pecial interest to New Yorkers, because it is almost 
identical in design with that proposed by ex-Commis­
sioner of Bridges Lindenthal for the new East River 
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center of the pier to the face of the abutment, are each 
139 feet long. The total length between the faces of 
the abutments is 1,235.5 feet. 

The bridge roadway consists of a driveway 36.3 
feet wide and of two footways, one on each side. These 
are 11.5 feet wide on the main span, and 12.2 feet on 
the approaehes. 

The suspension chains are arranged in two pairs, the 
pairs being 66 feet apart. The chains of each pair are 
located one above the other, and, of these, the lower 

tr[l,nSmits the wind pressure acting against the chains 
to the stiffening trusses, and particularly to the wind­
bracing. 

The' lateral bracing of the stiffening truss, Which 
is continuous throughout the structure, consists' in the 
channel span of four trussed cross girders and one 
counter bracing to each panel of 20-foot length, and 
at the intersection with: each cross girder the main 
trusses are suspended to the chains. 

All the 6 6-foot trussed cross girders are' aUac'b.e'd to 

The Erection of the Center Panels of the MiJitming Trusses. One of thA Pivots at the Tower Base, 
and the Stiffenin� Truss. 

View ,of Completed Chains 1'aken from 
Top of Tower. 

The Elizabeth Bridge under Construction, Showin� the Elaborate Fixed and Floating J<'alsework in the Channel of the Danube . .  

THE HANDSOME NEW CHAIN SUSPENSION BRIDGE AT BUDAPEST. 

bridge. This "eyebar" design, though strongly recom­
mended by the ,Municipal Art Commission, was 're­
jected because of several m ore or less fanciful objec­
tions. In the Budapest bridge this construction was 
found to give the greatest strength and efficiency in 
proportion to the weight of material used, and at the 
same time it provides a structure of undoubted artistic 
beauty. 

The Elizabeth bridge crosses the Danube in a single 
span. The main span from center to center of the 
piers is 957 feet in length. The approaches, from the 

ones have fixed points in the tower heads, while all 
four are anchored in the abutments. The towers are 
pivoted at  their bases. 

The skeletons of the towers from which the chains 
are suspended consist in each case of two massiv.e 
posts of box section, 72.8 fet apart from center to 
center. These towers rest on two steel pivots, which 
are located on cast-iron plates, one on each side of 
the stiffening truss. To counteract the horizontal 
SWinging of the chains, the suspenders are stiffened 
in a plane transverse to the axis of the bridge, This 

the verticals in the web of the stiffening trusses save 
at the line of the towers, and are webbed vertically 
between their posts by a double series of symmetrical 
lattiCing, united at the points of intersection with 
intersection plates. 

Upon the upper chords of the cross girders and im· 
mediately above each of the truss verticals is a row of 
seven stringers of rolled I-section. To the central 
part of their webs is attached a system of secondary 
cross girders, which in turn carry longitudinal floor 
beams, supporting, _together with the stringers men-



tioned, the buckled plate decking of Zor�s section . 
The longitudinal bearers are placed between each 

of the mid dle stringers, and are fixed to the se�ondary 
girder with angle struts, one on either side, forming 
cbairs ; but outside of the third stringer only one 
longitudinal bearer is laid, since the conduit for the 
electric street railway itself stiffens the floorwork be­
tween tbe main cross girder and the wood paving. 

Tbe whole of the bridge structural work, including 
the towers, is of Siemens-Martin mil d  steel, and its 
total weight is 3,801 tons, besides 2 ,082  tons for the 
superstructure of the towers. The steel has a mini­
mum ultimate tensile strength of 7,700 pounds, and a 
maximum of 9 ,900 pounds a square centimeter, or 0 .155 
square inch. The test specimens 8 inches long, with a 
maximum sectional area of 0.62 square inch, and at 
the limits named, yielded minimum elongations of 28 
per cent and 22 per cent. Perpendicular to the rolled. 
direction, the material yi,elded elongations of 2'  and 
20 per cent respectively. All rivets are of the same 
material, and have a tenacity of 7,700 to 8,8 0 0: pounds, 
with elongations of 32 and 26' per cent respectively. 

The maximum unit stresses allowed per square centi­
meter of sectional area are 2,420 pounds in the main 
gi rders, and 2,640 pounds in . the towers, the wind 
bracings, the floor members, and the suspension bars, 
or hangers, and a shear on the rivets of 1 ,870 pounds. 
The stress calculated upon the bearing diameter of 
the rivets and bolts was 3,9 6 0  pounds. 

THE MANUFACTUHE OF THE EYEBAHS.  
In the manufacture of the chains, and in fact of 

other steel parts, the following conditions were im­
posed : In the preparation of the plates neither punch­
ing nor shearing was allowed, and the treatment of the 
plates in their machining appears to have been such 
as to render annealing superfluous. 

The eyes were required to be geometrically central 
in the head and on the center line of the plate, and 
the maximum deviation from templates permitted in 
the distance between eye centers was 0 . 1 2  inch at a 
temperature of 10 deg. C., 0.02 inch in the eyes them­
selves, or a total of 1 . 6  .inches in the half-span of the 
susp,ended chain. 

The plates were assembled, and the complete mem­
bers for each eyebar were temporarily bolted together 
at one end, and rigidly clamped up throughout the 
rest of their length, with their center lines in exact 
correspondence. The eye at the free end was then 
r,camed accurately at one operation, and as nearly as 
possible at the same temperature, this process being 
followed subsequently by the s imilar boring of the 
opposite head. 

THE ERECTION. 

Tb e work of erection was naturally so arranged that 
it could proceed simultaneously from both shores to­
ward the middle of the bridge. 

Following immediately upon the fixture of the an­
chor thrust blocks or shoes, the lowest links in the 
lower anchor chains-chain eyes Nos. 1 and 2-were 
erected upon timber s toolings, with the anchor stop 
plates threaded between every alternate link, and onto 
these were screwed the angular filling plates, which, 
along with the stop plates, take the thrust against the 
forged steel double anchor b eams. The corresponding 
links of the upper chain were next erected, and this 
permitted the completion of all the principal work in 
the anchor chamber. 

At, least three openings were necessary for the riv,er 
traffic during the entire period of erection, and conse­
quently more than thre,e fixed falsework bridges could 
not be erected because of lack of time, but the con­
structors were obliged to avail themselves of floating 
scaffoldings. 

The operation of mounting the chains was as fol­
lows : The single plates, protected against buckling 
by wooden beams, were placed upon cars by cranes. 
The cars ran on tracks upon the falsework at a 
height of 9 meters. That the work might proceed 
simultaneously at four points, electric cranes of 5.2 
horse-power were placed between the panel points 14 
and 15. By this means the chain plates were raised 
to a height of 120 feet and placed on tracks running 
at right angles to the plates. They were then allowed to 
slide to the point at which they were to be used, and 
wer,e built into the structure by means of small hand 
cranes. 

One of our illustrations shows the mounting of the 
lower chain, the floating falsework being located in 
the third channel opening, and the erection of the two 
falsework bridges having not y,et begun. We can here 
clearly see the vast amount of expensive wooden false­
.York that was used in erecting this bridge. In the 
proposed Manhattan bridge across the East River, the 
erection was to have been carried on from a tempor­
ary suspended erection platform, similar to that used 
for the construction of the new suspension bridge. 

After the falsework over the channels and the false­
work bridges had been removed, the mounting of the 
channel span was begun by means of the previously­
used floating falsework . By this means, the cross 
girders together with the verticals of the stiffening 
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trusses, the lower chords of the latter, the wind brac­
ing, and the three middle rows of longitudinal girders 
from joint 1 8  to the center, were mounted in the fol­
lowing manner : 

The falsework, built upon four floats, was first di­
vided into two sections, each of which rested upon 
two floats. One of each pair had its mounting surface 
2 meters lower than the other, so that it  could pass 
u nder the already erected i ron construction. The 
cross girders were completely riveted and joined to the 
�roper verticals of the stiffening tru ss b efore being 
placed upon the floats. These were so arranged that 
the above-mentioned cross girders could be drawn up 
un der the hangers. The parts of the cross girders 
and the verticals of the stiffening truss were placed 
on a mounting scaffold on the shore and there riveted 
together. After the cross girders had been hung on 
the hangers, by means of great screws, the three 
middle longitudinal girders were built into the struc­
ture, and then the cross girders were joined to these 
longitudinal ones. 

The painting of the ironwork proceeded simultane­
ously with the erection of the same. The magnitude 
of this operation is evidenced by the fact that the 
paint used at the worldng place .and in · the factory 
weighed some 216,000 pounds, and was valued at over 
$11 ,000. 

A ll Eal'thquake O b sel'vation. 

;'0 the Editor of the SCIENTIFIC AMERICAN : 
Having just read in the SCIENTIFIC Al\i.ERICAN of 

August 26 an account of the seismic disturbance re­
corded at Birmingham, England, July 15 last, it oc­
curred to me that it might be of the same origin as the 
earthquake felt here at 5 . 0 8  A. M. on the same date. 

The features of the shock here were two tremendous 
reports about one second apart, louder than the heavi­
est crash of thunder I ever heard, followed by a rumb­
ling sound of perhaps 15 seconds' duration. The re­
ports were not instantaneous, like the discharge of a 
gun, but resembled the grinding roar of the fall of an 
immense pile of bowlders, and lasted rather · more than 
a second. These loud noises, which seemed like explo­
sions, came without any noticeable warning, and the 
movement of the earth was slight as far as my per­
sonal observation went. The only damage done in this 
vicinity was the shaking of a few loose bricks from 
chimneys, but the noise was the most terrific I ever 
experienced. I had been up about ten minutes and was 
sitting by an open window, so was in a favorable posi­
tion to observe these phenomena. 

The difference in longitude-68 degrees-between 
Birmingham and Augusta, Me., would account for 
four and one-half hours of the difference in time, and 
the remainder, I presume, would be required for the 
earth tremors to traverse the intervening distance. 

WARREN W. SEAVEY. 
Gardiner, Me.,  August 28, 1 9 0 5. 

. ' . .  
A Suggestion Co r Aeroplane Designers. 

To the Editor of the SCIENTIFIC AMERICAN : 
I wish to call attention to one fault in all, or 

nearly all of the aeroplanes and areoplane-supported 
flying machines thus far described in the SCIENTIFIC 
AJliERICAN. The center of gravity is too near the wing 
surface. When one sees such a machine with a wing 
�xpansion of 20 feet and with the s eat or platform 
and operator and machinery only a foot or two below

' 

the center of the wing surface, one may know that 
it is only a question of time-generally a very short 
time-till a disaster occurs. The reason is this : while 
the air at some times and places is calm or has a 
smooth and regular movement, at other times and 
places it has as many waves, cross-currents, and ed­
dies as the rapids at Niagara. Now, while in the 
former case an aeroplane may be so designed as to 
be practically without ballast and yet maintain a hori­
zontal position, in the latter it is sure to roll and pitch 
and plunge. To see the difference, take a thistledown, 
with seed attached, and set it afloat in the air. It will 
move off evenly and steadily. Now take another ex­
actly like it, detach the seed and set it afloat. It will 
div�, pl1,lllge, roll over and o�er, and perform all kinds 
of antics. It  is thus that practically all the aeroplane 
accidents to date have been caused, including that to 
Langley's machine and those which caused the deaths 
of Lilienthal and Maloney ( Montgomery's machine ) .  
Neither rudders, wings, nor skill of operator is any 
match for the eccentricities of the wind, and when any­
thing goes wrong with the apparatus a greater ac­
cident is sure to occur. 

The parachute is the most unscientific of aeroplanes ; 
yet accidents are rare, practically never occurring after 
the parachute has once opened and the aeroplane 
principle has come into play, except what may be due 
to landing in unfavorable places. That this is so is 
due exclusively to the fact that the ballast and center 
of gravity are far below the supporting surface, thus 
always preserving the apparatus in an upright posi­
tion. 

What the writer suggests is this : Placc thc vlat· 
form, the engine, the operator, etc., at a distance below 
the wing surface at least equal to the expansion of 
said wings-if the wings extend 20 feet from tip to 
tip, then place the platform, etc., 20 feet below ; if 
30 feet, then 30 feet below, etc. If what goes to make 
up the ballast is light in proportion to th e wings, the 
distance should be greater. The propellers, rudders, 
etc., can be placed at or near the wing surface, as at 
present, and operated by p iano wire or light chain. 
This will add somewhat to the weight and complica­
tion, of course, but will make d ives and plunges with 
theIr accompanying accidents impOSSible. 

CUARLESi S. ADAl\iS. 
Warren, Ohio, Augu5t 17, 1 9 0 5. 

. ..  4 . . .. 
The L u naI' Kainbour. 

To the Editor of the SCIENTIFIC A.MEHICAN : 
As you gave place to articles on lunar rainhows in 

several issues of late, and in that of the 26th ins tant, 
now before me, I infer they are infrequent, and may 
continue to interest your readers. Charleston, S. C., 
my home, is so near the Gulf Stream that we have 
ascribed our notably beautiful sunsets to the atmos­
phere thereby produced. The same cause may account 
for the frequency of the solar rainbows, and the not 
infrequent, but seldom noticed, lunar rainbows. Al­
though my home looked into the Atlantic Ocean, across 
the fifteen square miles of water forming Charleston's 
beautiful harbor, therefore I seldom had the western 
skies under observation at the lunar rainbow ( full 
moon ) period of the day, yet I recall many lunar 
rainbows during the half century since I was an 
observant boy, and, if memory serves me, one double 
lunar rainbow. But the most perfect of these bows 
that I recall I saw on the edge of Darlington, S .  C.­
a beautiful town in east-middle South Carolina-in 
1891. I �as in a road leading north, with extensive 
fiel ds east and west, and hence my opportunity. The 
full moon had just risen above the tops of the distant 
woods, and the bow in the west was perfect. The span 
of the bow was materially less than the span of a sun 
rainbow,. but its depth, or thickness, was p roportion­
ally much greater. The rainbow colors were distinct 
but pale, as if the arch were built of pale mother-of­
pearl, and they changed and faded less rapidly than 
the sun rainbows I have seen. In 1 8 63, when in camp 
on John's Island, S. C. , I saw a brilliant sun rainbow 
with one foot of the arch so near we could stand on it, 
or pass behind and in front of it, but we did not "dig 
for gold." JAMES G. HOLMES. 

Macon, Ga., August 28, 19 05. 

The C U l'l'ent SuppleInent. 

The current SUPPLEMENT, No. 1549, ' opens with an 
article on the laboratory for the testing of materials 
of the Charlottenburg Polytechnic School, which ar­
ticle is supplementary to that on the same subject 
appearing in this issue of the SCIEXTIFIC AMERIGAN. 
Last spring Mr. Dugald Clerk delivered a series of 
lectures, in which he summarized his views on the 
value of various kinds. of gas for power purposes. His 

, remarks are published in the current S UPPLEMENT. 
A.  S. Mann discusses the subject "Can a Steam Tur­
bine be Started More Quickly than a Reciprocating 
Engine ?" Messrs. R. S.  Hutton and J. E. Petavel very 
thoroughly review the preparation and compression 
of pure gases for experimental work. " Diamonds 
and the Diamond Industry" is the title of a contribu­
tion which gives many a valuable bit of information. 
Miss Adele M. Fielde, in a striking article on the sense 
of smell in ants, summarizes the results of investiga­
tions which she has carried out, and which throw a 
flood of light on the function which the sense of smell 
plays in ants. Prof. A. Berget discusses the rhytb mic 
movement of the sea from a mechanical standpoint, 
and arrives at conclusions somewhat at variance with 
those commonly accepted, conclusions which are based 
mainly on the mathematical investigations of Laplace. 
Dr. C onant writes on the beginnings of counting. 

• t . ,  ... 
SiInon Lake to Settle in Bel'lin. 

Simon Lake, the submarine torpedo boat inventor, 
announces that he will settle permanently in Berlin, 
although he will still maintain an American office. 

The reason for his decision to leave the United 
States, he said, was because he is unable to get the 
recognition on this side of the water that is his in 
Europe. 

Mr. Lake said that in the tests made with his type 
of submarine on the other side of the Atlantic the boat 
had sunk 138 feet, the greatest deptt:. ever reached by 
a submarine. 

• • • • 
A volcano throwin g off molten lava has been dis­

covered in Nevada by McClure, Wheeler, and Somers, 
cattlemen of Lovelock. The volcano is in Rye Patch, 
Humboldt County. Although that section has been 
traversed for years, the crater has just been found. 
The men were in search of cattle when they came on 
the stream of lava, and tracing it to its source found 
the volcano. 
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THE LABORATORY FOR THE . TESTING OF MATERIALS 

OF THE CHARLOTTENBURG POLYTECHNIC 

SCHOOL OF BERLIN. 
BY L. RAMAKERS. 

During the course of the year 1903 the laboratory for 
the testing of materials of the Charlottenburg Poly­
technic School was transferred from the city of Berlin 
to one of its suburbs, Gross-Lichterfelde, and there 
combined with the chemical laboratory of the Berlin 
Academy of Mines. The resulting institution, under 
the title of "Konigliches lWaterialprufungsamt," em­
braces the experimental study, in all its branches, of 
the materials utilized in the industries ; and for this 
purpose, the most complete and improved modern test­
ing machinery and instruments were installed in its 
buildings. 

The idea of testing materials is, so to speak, as old 
as civilization itself. Even in primitive times, the 
making of a tool or a weapon must have been immedi­
ately followed by a testing of the same ; and while 
modern science has, of course, vastly chan ged the 
modus operandi of these tests, the fundamental pur­
pose of the investigations is the same to-day as it was 
in the bygone ages. The development, however, of this 
branch of engineering did not assume anything like 
its present proportions till toward the middle of the 
18.st century, and during this period the first great 
strides forward were made. 

The completeness of the Gross-Lichterfelde estab­
lishment, a partial description of which follows, demon­
strates the great importance that is at present at­
tached to the question of material testing. The origin 
of the Charlottenburg laboratory dates back to 1 8 6 3 ,  
when Wohler conducted a number of tests a t  Frank­
fort-on-the-Oder. In 1870 it was moved to Berlin, 
where a series of tests by Spangenberg were m�de, 
and in 1884,  when it was joined to the Polytechnic 
School, its staff consisted of but fourteen persons. At 
the time of the establishment at Gross-Lichterfelde the 
number of employes had been increased to one hundrad 
and seven, and at present the services of one hundred 
and thirty-eight individuals are required to conduct 
the investigations carried on within its walls. 

The purpose of the new institution is the testing of 
materials for scientific or general uses, as well as the 
carrying out of investigations upon the orders of civic 
administrations or private individuals. The members 
of its staff are employed in various ways ; they in­
vestigate the properties of materials, determine the de­
gree of safety of constructions of manifold kinds, fix 
the value of the coefficients to be used in calculations, 
scientific and otherwise, improve upon existing meth­
ods of testing, and the apparatus for the same, auvise 
industrial manufacturers in many ways, and similarly 
assist administrations and boards throughout the Ger­
man empi�e. 

The work of the laboratory is carried on in six main 
divisions, that is : 1, metal s ;  2, building materials ; 3, 
paper ; 4, metallography ; 5 , general chemistry, and 6, 
oils. The institution covers an area of about 1 0 V2  
acres, situated between the railway a n d  the road from 
Berlin to Potsdam. The principal one of the various 
buildings, which are all connected by a railway, is  
h orseshoe shaped, the machinery building and work­
shops being situated in the center. It surrounds two 
large courtyards, which are closed at the rear end by 
a group of secondary buildings. The arrangement 
and distribution of the rooms is such that the heaviest 
apparatus occupy positions on the ground floors, where 
th ey are all connected by railways. These railways 
are also used for the weigh-bridge, the coal depot, and 
the bailers. The two large courts mentioned above, as 
well as the remaining unoccupied ground, are utilized 
for open-air tests. Below ground all the buildings are 
connected by a gallery, which carries the steam, water, 
gas, and electric mains as well as the drains. The 
main building, the ground floor of which is occupied 
by the management, contains on the second floor the 
laboratory of general chemistry ( fifth division ) ; on the 
third, th ose of metallography ( fourth division ) ; and 
on the fourth, the photographic studio. The building 
forming the right wing is devoted to the testing of 
metals ( first division ) on the ground floor, and to the 
testing of paper ( third division ) on the second floor. 
The building forming the left wing contains on the 
ground floor the laboratory for building 

. 
materials 

( second division ) ,  and those for oils ( sixth division ) 
on the second floor. These various buildings are all 
provided with extensive platforms, which are utilized 
for certain of the open-air tests. 

The total surface covered by the buildings is 56,6 1 5 
square feet. The surface utilized by the laboratories 
and offices is 40,420 square feet, while the total floor 
space inclusive of the upper stories is 64,930 square 
feet. In the construction of the laboratories and ad­
ministration buildings, nothing has been neglected 
that could ,tdd to the hygienic condition and comfort 
of the employes. 

The steam necessary for the heating of the rooms 
and for the various apparatus of the central power sta· 
tion is furnished by boilers located in a suitable build­
ing on the north side of the grounds. In the central 
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power station are located two 60-horse-power steam 
engines, which drive two dynamos ; these give 220-volt 
continuous current, which is used for running vari­
ous motors and for lighting the establishment. Fur­
thermore, the laboratories are supplied with water 
power from two separate hydraulic mains, which are 
under a pressure of 200 and 400 atmospheres respect­
ively. That the various buildings are plentifully pro­
vided with measuring apparatus designed for scientific 
observations goes without saying. 

The division for the testing of metals comprises, 
essentially, two large halls, 115 and 1 3 0  feet in length 
by 26 feet in width. In one of these halls is located the 
great 5 00-ton testing machine that was employed in 
the old laboratory at Berlin, and for which it was built 
by Hoppe in 1891.  Fig. 1 of the illustrations accom­
panying this article shows this great mechanism, which 
i s  designed to test materials both by tension and by 
compression. It has effective lengths of 5 5 . 7 5  and 49 
feet respectively, for each of these two cases. An­
other machine, built according t o  the Becker system, 
is used for torsional tests up to 72,500 foot-pounds, and 
by means of it pieces 33 feet in length may be tested. 
The other hall contains a machine designed according 
to the Borsig system for testing pipes by means of in­
ternally and externaliy exerted pressure. The pipes 
may have a length of 13 feet and a d iameter of 4 14  
feet. The same machine can b e  employed for testing 
blocks of masonry and concrete, and for this purpose 
can exert a pressure attaining 600 tons. Besides this, 
the hall contains a new 1 00-ton Werder apparatus, for 
the purpose of testing by tension chains and cables 
with a possible length of 55 feet, and at the same 
time for compressive tests of columns up to 5 0  feet in 
length. 'This machine was constructed by the Societe 
de Nuremberg, which likewise supplied the laboratory 
with two 5 0-ton Martens machines, shown in Fig. 2 of 
the illustrati ons. These rather complicated mechan­
isms are designed to test materials of various kinds 
wh ile they are being subjected to the action of heat or 
cold of various degrees. 

In the same hall there are, furthermore, three Pohl­
meyer machines, built by the Ehrhardt Works, of Dus­
seldorf. One of these has a capacity of 100 tons, a n d  
the t w o  remaining ones each o f  5 0  tons. They are for 
the purpose of studying the resistance of bodies to 
pressures, acting simultaneously upon all  of their 
faces, and it is possible by means of these apparatus 
to submit small-sized test pieces, located in the interior 
of hollow steel cylinders, to hydraulio pressure reach­
ing 4,000 atmospheres. 

The apparatus described above are all supplemented 
by manifold measuring instruments·, for the purpose 
of observing all possible distortions of the bodies while 
undergoing the various tests. Aside. from the two main 
halls described above, the metal division comprises 
various laboratories for the detailed study of the re­
sistance of materials, especially under the effect of 
heat or cold. In these laboratories materials are also 
tested by means of repeated stresses, prolonged or 
alternating. A special building arranged for experi­
ments under shock contains several dropping machines, 
among them an apparatus which employs the fall of 
a 2,200-pound ram from a height of 33 feet. In the 
part of the installation reserved for open-air tests, 
there is a small hydraulic press for the testing of 
structural building materials of larger size and the 
measurement of the elastic distortions of staircases, 
roofs, va ults, etc. Figs. 3 and 4 show this mechanism 
prior to and after testing a portion of an iron stair­
case. The appliances for measuring the distortion of 
the structure while undergoing the test can be clearly 
seen on the photograph. The metal-testing division 
also includes a large and complete mechanical w ork­
shop for the preparation of test pieces, as well as for 
the repair of machines and instruments. 

The division for the testing of building materials 
consists primarily of a shop in which masonry stones 
are cut and shaped to the dimensions necessary for sub· 
mitting them to the tests. A room that is devoted to 
tests under low temperature contains two refrigerating 
apparatus, each of which is capable of holding ninety 
bricks or a corresponding num:ber of stones, which in 
the space of five hours can be brought to a temperature 
of minus 4 deg., measured internally. The same room 
contains the machines employed for testing material 
by wear, especially by the action of a sand blast. In 
the molding shop there are mortar and . concrete pug­
mills, as well 118 an apparatus used for hammering test 
briquettes. The former is shown in Fig. 5 of the 

, illustrations. 
Materials for conglomeration are first sent into the 

crushing room, where they are reduced to powder and 
sifted ; another room is set aside for storing the 
briquettes during the period of setting. This, with 
its tanks and shelves, is shown in Fig. 6. The next 
hall is  the large one, where the tests of resistance 
are made. It  contains first a IO-ton hydraulic press 
coverin g  a floor space of 20 x 1 () feet. Another press, 
the capacity of which is 20 tons, is  designed for the 
testing of concrete or stoneware pipes. Both of these 

machines were constructed by the Borsig Works. The 
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apparatus supplied for this division of the establish­
ment by the Nuremberg Company consists of a 150-
ton machine for compressive tests of brick ; a 400-ton 
machine for testing blocks of concrete in the same 
manner ; a 4 0-ton machine for similarly testing ce­
ments ; and finally, a 1,300-pound machine for testing 
the tensile strength of cements. The 4 0 0-ton press 
for concrete blocks is shown in Fig. 7. In addition to 
the new apparatus described above, the hall contains 
various other machines of the ordinary types. 

The division devoted to the testing of building mate­
rials is completed by three laboratories intended for 
chemical, mineralogical, and physical investigations. 
Besides these, however, large open-air spaces are re­
served for its use for the testing of flooring of larger 
size, experiments in the resistance to fire, and the 
study of the influence of atmospheric conditions. Figs. 
8 and 9 show the beginning and the end of an experi­
ment on fireproof building material. 

The division for the testing of paper comprises two 
chemical laboratories, two halls devoted to microscopy 
and micro-photography, and a room devoted to tests 
of resistance. The last contains various SchoppeI' ma­
chines, and among others one with a maximum power 
capacity of 2 1-5 pounds for the testing of hair, fibers, 
and threads ; a machine developing a maximum power 
of 22 pounds for the testing of ordinary papers ; an · 
other of 220 pounds' capacity for the testing of card· 
board ; and finally, one of 1,100 pounds' capacity for the 
testing of stronger materials, such as coarse cloths. In 
th e same hall are installed machines for rumpling 
paper and an automatic resistance gage of the Martens 
type. This delicate instrument is shown in Fig. 10. 
The motive power used in this department is either 
electricity or hydraulic pressure. 

The division of metallography consists of a polish­
ing shop, for the preparation of the specimens to be 
examined microscopically ; of a chamber of microscopy, 
including among others a splendid micro-photographic 
apparatus of the Martens type ; of a laboratory for 
analytical chemical studies ; and of a hall for heating 
by incandescence. The room for microscopic investi­
gation is shown in Fig. 1 1, while that for heating by 
incandescence is shown in F'ig. 12.  This last is pro­
vided with measuring apparatus of the most highly 
improved and modern types. There is, furthermore, a 
room for measurements of the most precise kinds for 
the determination of small differences of potential be· 
tween metallic electrodes encountered in different 
nhases of the manipulation. Finally, there are a foun­
(lry and a forge for necessary repairs, preparation of 
specimens, etc. 

The divisions of general chemistry and oils include 
different laboratories for organic and inorganic chem­
ical research, the laboratory for electrolysis, in which 
are installed two accumulators and a dynamo, a spe­
cial room indirectly illuminated for determining the 
flashing point of oils, a complete installation for the 
distillation of crude petroleum, lubricating oil, and 
residues, a laboratory for experiments in refining and 
for testing by low temperatures, and finally a labora­
tory devoted to experimental physics. The last is pro­
vided with the most highly improved instruments. such 
as the Vogel spectroscope, a polarizing apparatus, a 
photometer and refractometer, a Beekman apparatus 
for the determination of molecular weights, and an 
Oswald thermostat. These two divisions, also, have at 
their disposal for open-air experiments ground space 
and pl atforms connected with the majority of the 
buildings. 

The establishment of this model institution at Gross· 
Lichterfelde, now without a rival in E.urope, required 
th e large sum of $664,000,  and covered a period of four 
years. Of the sum mentioned, $516,000 was expended 
by the administration in charge of the construction 
of the buildings, while the remainder of the appropri­
ation, $ 1 4 8,000,  was used to provide new apparatus and 
instruments. 

In the current number of the SCIENTIFIC Al\IICmCAN 
SUPPLEMENT will be found an article with six engrav­
il' gs, further to illustrate the above account of this 
interesting laboratory. We refer the reader for addi­
tional information to the SUPPLEMENT. 

- . ' .. 
Ne", World's KiloDleter M o t o l' - Cycle Record. 

A new world's motor-cycling record was established 
by the well-known rider, Cissac, for the flying kilo­
meter at the recent automobile meeting at Brighton, 
England. There were four entries, comprising Cissac 
and Rignold, each mounted upon a 1 2-horse-power 
twin-cylinder Peugeot motor cycle ; G. A. Barnes, on a 
10-horse-power twin-cylinder Barnes, and C. R. Collier, 
on a twin-cylinder 7-horse-power Matchless machine. 
Cissac in his heat .covered the flying kilometer in 
27 2-5 seconds, which is a speed of 8 1% miles per hour, 
with Rignold 4 1-5 seconds behind. Cissac's time in 
this heat was. only one-fifth of a second behind the 
record time for this distance established by Guipponne 
a short time ago at Ostend. In the final Cissac cov­
ered the short mile in 49 3-5 seconds, and the flying 
kilometer in 25 seconds dead, equal to a speed of 86 
miles an hour. 
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THE OYSTER INDUSTRY. 
BY I. B. OWENS. 

A visit to the smaller cities and towns bordering 
salt or brackish waters, where oysters are cultivated, 
and another to the great fish markets, such as are 
found in Boston, New York, Phila-
delphia: and Baltimore, or even 
in New Orleans, Chicago, and 
San Francisco, where oysters are 
sold, will give some idea of the 
extent and importance of the 
oyster industry. Thousands are 
employed. Even in these days of 
billion-dollar enterprises, a large 
capital is invested. It is incorrect 
to suppose that the oysters are 
merely caught in their natural 
state and brought untreated to 
the market. They must be care­
fully cultivated from inception to 
maturity, and skill and experience 
go far in the make-up of the suc­
cessful oysterman. 

Scientific America.n 
theft of . the oysters, men are stationed in watch-boats 

which are anchored over the beds. The watch.-boat 

shown in one of the illustrations is owned and main­

tained by a community of oystermen whose beds lie 

off Keyport, N. J. When the growth of the oysters is 
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of iron links and partly of heavy cotton mesh. The 
dredge is dragged along the bottom and will catch, 
according to its size, from one to ten bushels at each 
haul. In the early days the dredges were hauled by 
sailboats and pulled aboard either by hand or by 

hand-operated winches on the 
decks of the boats. Now steam 
and gasoline-driven dredge boats 
are almost exclusively employed 
and these are fitted with power 
operated hoisters, by means of 
which the dredges with their 
loads are raised on deck. Usually 
the dredge boats have the engines 
in their after-ends and are pro­
vided with shafts driven from 
the engine and running forward 
to the hoisting drums, which are 
placed in the bows between decks, 
the chains, to which the dredges 
are fastened, being passed up 
through the deck and over 
sheaves

' 
hung from a mast or 

stanchion. These boats range 
from five to two hundred tons 
burden. The boats shown in 
the illustrations are about fifteen 
tons burden and under favorable 
conditions are capable of dredging 
up five hundred bushels of oysters 
in ten hours' work. 

The young or "seed" oyster re­
sults from the spawn, much the 
same as with fish, and this seed 
is the one essential thing to the 
oyster planter. At present the 
waters adjacent to New York and 
New Jersey supply the seed not 
only for the New York industry, 
but for localities so far away as 
San Francisco. In the early days 
of the New Yorki oyster business, 

Unloading the Oysters from a Dredge Boat into a Scow for Transportation to 
Fresh Water. 

As the contents of the dredges 
are thrown on the decks of the 

however, the seed was brought from the Chesapeake 
Bay, and more than a little romance is woven into 
what was known as the "Virginia oyster trade." The 
seed oysters were freighted to New York in small sail­
boats which,

.
in order that the seed could be planted 

in season, were raced up and 
down the Atlantic coast with a 
skill and desperate daring known 
only to the American boatman of 
forty years ago. Famous among 
these boats was the sloop "Ad­
miral," of only 29 tons gross bur­
den, owned by the late Joseph 
Ellsworth. This boat, to use the 
expression of her skipper-now a 
grizzled veteran ot seventy years 
-"ran the beach loaded decks­
to ir. the dead of winter," making 
on each trip thousands of dollars 
for her owner. 

complete they must be taken up for market. In some 
cases the beds run dry at low tide and then the oysters 
are raked into heaps and taken off the beds. In most 
instances, however, the beds are always under water 
and the oysters are then taken up either by hand-

boats, the shells, dead oysters, 
debris and the like are carefully culled from the mar­
ketable oysters. As a rule, when the mature oysters 
are gathered from the beds, they are poor or shrunken, 
and oysters from some localities, when fresh from the 
beds, have a bitter, coppery taste. To swell or "fatten" 

the oysters under these conditione 

When the seed acquires in its 
natural bed or "reef" a growth of 
trom one to three inches in 
length, it is gathered from the 
water and carefully culled or 
sorted. The perfect seed are then 
replanted in other localities where 
their growth can be carefully 
watched. From then on the crop 
must have ceaseless attention for 
from two to three years, in which 
time the growth is complete and 
the marketable product results. 
During this time the oysters :nust 

After Having Been in Presh Water, the Oysters are Transferred to Baskets and Carried 
to the Oyster House. 

they are put through the process 
of "drinking ; "  that is to say, they 
are sunk for a short time in fresh 
or only slightly brackish water. 
Usually this is done when the oys­
ters are still in the shell, they 
being unloaded from the dredge 
or other boat in which they are 
first gathered and transported to 
fresh-water creeks or springs, 
where they are thrown overboard 
and allowed to lie for from six to 
ten or twelve hours. They are 
then taken up and are ready for 
the market. In some cases the 
oysters are not "drunk" until 
opened. Then the oysters, re­
moved from the shells, are placed 
in troughs or vats and covered 
with fresh water. In either case, 
the oysters throw off their natu­
ral bitter or coppery taste and, 
absorbing the fresh water, swell 
out or "fatten," as the oystermen 
term it, taking the plump, round­
ing form which they usu;> lly bear 
when sold to the consumer. The 

be kept from the attacks of the starfish and other de-
structive parasites ; they must be kept spread out thinly 
on the bottom so that their growth ,will not be ham­
pered, and they must be protected from the many 
other things ( not excepting thieves ) , on the absence 
of which the life of the oyster depends. To prevent 

to11gs or dredges. The tongs have long wooden handles 
terminating in groups of iron fingers in which the 
oysters are caught. Tonging is slow and extremely 
laborious work and is fast being supplemented by the 
dredge. This instrument is formed of a large and 
heavy iron rake, to which is attached a bag, partly 

oysters are transported to the 
market or opening houses in' various ways, depending 
upon the locality and traffic conditions. M'ost of the 
oysters reach New York market in bulk by boats, as 
will be appreciated when one inspects the large fleet 
of oyster boats always to be seen at Gansevoort and 
Fulton markets, New York city, during the oyster 

After the Uysters Have Lain in .Fresh Water for Six Hours, They are Removed to the Oyster House. 
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season. Some of the product is,. however, shipped in 
barrels by rail and steamboat transportation lines. 
Market oysters are divided into three grades, known 
by the oystermen as box, cullings, and cullin­
tines, the largest being called the box oysters, the 
medium-sized cullings and the smallest 
cullintines. According to the practice 
usually followed in the New York mar­
ket, the oysters are not "culled" or sorted 
until" reaching the market or opening 
house. Here they are separated into 
their proper grades and those intended 
for local consumption are usually deliv­
ered in their shells ' to the buyer. A vast 
part of the product is, however, shipped 
far inland to be consumed either fresh or 
to be preserved or canned, as may be 
desired. In shipping the oysters inland, 
it is customary to open them and place 
them with their liquor and a cake of ice 
in cans or tubes. In this form they may 
be safely transported long distances. The 
thoroughness with which this part of the 
business is understood is attested by the 
fact that the writer has been served in 
Omaha, Nebraska, with raw oysters on 
the half-shell, although the restaurateur, 
when pressed hard on the point, admitted 
that the shells were as much a part of 
his equipment and were used by one cus­
tomer and then another with the same 
frequency as his cups and saucers. These 
oysters for the inland trade are opened 
in the oyster houses which are usually 
p.rected on the shores adjacent to the 
oyster grounds or beds. One of the en­
gravings shows the men at work opening 
or "shucking" the oysters. In the Chesa­
peake Bay this part of the trade has been 
highly developed, thousands of men and 
even women being given employment by 
it and the "shucking houses," so called in that local i ty, 
being located at almost every point along the bay 
shores convenient to the railroad and steamship lines. 

• • • • •  
Storing of: Sun Heat In Liquids. 

A storing of sun heat in some of the small salt lakes 
of Hungary was observed as far back as 
in 1 9 0 1  by Kalecsinsl{y, who recorded the 
results of his investigations in a paper 
before the Hungarian Academy of ScI­
ences. He showed the warm layer of the 
Szovata salt lakes, which lies at a certain 
depth below the surface between two 
colder layers and which is several meters 
in depth, to have necessarily derived its 
heat from the sun. Both natural and 
artificial salt lakes, he further showed, 
can be heated to any highen extent only 
in case their surface is covered with a 
layer of fresh or diluted salt water. Such 
salt lakes accumulating the heat of the 
sun up to 70 deg. C. for rather a long 
time, are to be considered as heat accum­
ulators. 

.According to information in the Ger­
man. press, Kalecsinsky has since been en­
gaged in continuing his own researches 
in this direction, in conjunction with the 
work of other authors. His latest re-
sults are recorded in a memOir, likewise presented to 
the Hungarian Academy of Sciences. 

In this interesting paper it is stated that the phe­
nomena in question, so far from being confined to the 
salt lakes of the Szovata district, are shared both by 
Roumanian, Norwegian, Siberian, and other saJt lakes 
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and can be reproduced artificially In artificial salt 
water. In fact, concentrated solutions of Glauber salt, 
sal ammoniac, soda, etc. , on being exposed to the sun, 
will become heated in the same way as a salt lake, 
provided their surface be covered with a layer of 

Opening the Oysters for Market. 

either fresh water or diluted salt water. Even ' fresh 
water, however, can be heated in the same way if it 
be covered with a layer of either petroleum or oil. 

These phenomena are accounted for by the physical 
properties of the liquIds and depend mainly on · their 
arrangement. In the case of salt water covered with 

Guard Boat Watching for Oyster-Poachers. 

fresh water, the maximum heat will mostly be stored 
at the contact points of the two layers. If the fresh­
water layer be evaporates! without being heated, the 
temperature will be compensated for. Since oil and 
water do not diffuse into one another, as is the case 
of fresh and salt water, the maximum temperature · in 

20 1 

oil-covered water will mostly be found immediately 
below the oil layer. 

The heating undergone by such water can be raised 
so far as to kill any animal and vegetable life below 
the layer, if the lower water be not renewed. In the 

Ostravik Lake, in Norway, the oysters 
thus died in 1885,  until the salt water 
was put in connection with the open sea. 
As soon as this connection had been pro­
duced, the oysters thrived very well. 
Many temperature phenomena observed 
in large continental seas, such as the 
Baltic and Mediterranean, are expl ained 
in this way. Strong currents of cold, 
fresh water will, for instance, flow in the 
northern Mediterranean from Italy into 
the hot salt-water basin. So far. from 
producing any cooling, the light and cold 
fresh water will, however, maintain the 
heat in the salt water, so that at a cer­
tain depth the water in the northern 
Mediterranean is warmer than in the 
southern part where this protective fresh­
water supply is miSSing. 

Some greatly interesting conclusioll"S 
may be drawn as to conditions prevail­
ing in primitive ages. It is likely that 
salt lakes existed then as they do now, 
as tp.ere would otherwise be no such 
salt deposits as that of Stassfurt. These 
salt deposits mostly consist of alternative 
layers of different salts. The researches 
of Van't Hoff and others have shown 
the elements contained in water to com­
bine tQ quite different salts depending on 
the temperature, each salt having a for­
mation temperature of its own. Now, as 
in the evaporation of the primitive lakes, 
such salts as corresponded to the actual 
temperature of the strata are likely to 
have been deposited, there might b.ave 

been a similar accumulation of sun-heat by covering 
layers, the different salts produced by the variations in 
temperature constituting, so to say, a geological ther­
mometer . 

• f • •  ., 
The French physician, Dr. Marage, has experImented 

on the . perception · of vowels, the note of 
emission, and the distance at which the 
perception occurs. His experiments were 
made by means of the "vowel siren," for 
in the human chant the output of air 
cannot be measured. According to his 
observations, every vowel is perceived at 
a certain distance for a minimum of 
energy employed on a determined note. 
In consequence, the ear hears better cer­
tain vowels, when they are emitten on 
certain notes. This explains why sing­
ers are led to slur certain words in Sing­
ing. The e and i need the sharp notes ; 
the 0 and a carry the voice. The educa­
tion of the ear is of no consequence in 
these experiments. Tests of audition 
have been made on a professional singer, 
and on a countryman destitute of all 
knowledge of music. By these means the 
auditive acuteness of a patient may be 
measured. The acumeter ought to be able 
to ren der, like the "vowel siren," sounds of 

which the tone and height are constant, the intenSity 
alone varying. Dr. Marage concludes that there is 
probable occasion for modifying the note emitted by 
the sirens of the lighthouses, a note which is at pres­
ent j-e; there are other notes which would carry far­
ther with less expenditure of energy. 

Deck of a Dredge Boat, Showing Crew Repahiing a Break in the Dredge. Culled Oysters Ready for lUarket. 

THE OYSTER INDUSTRY. 
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Fig. 7 .-A 4 00-Ton Hydraulic Press for Testin.e: Concrete 
Blocks Under Compression. This Forms Part of an 
Elaborate Equipment for Testing Conglomerates and 
Materials to be Used in the Form of Briquettes. 

Scientific 

Fig. 1 0.-1Uartens Automatic Resistance Gage. Fig. 8.-A Test of Fireproof lUaterial PI' 

Fig. 6.-Room for the Se tting of' Briquettes of Hydraulic and Ordinary Cements. 

Fig. 1 1 .-Room fOf lUicroscopic and lUicro-pJlOtographic Investigations. Fig. 3 .-Ready to Test an Iron Stait'ca 

SOME Of' THE TESTING APPARATVS Of' THE ROYAL POLYT 
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ior to Ignition. Fig. 9.-Conclusion of the 'l'est. Fig. 1 2.-Room for ConJucting Tests on Incandescent Heating. 

Fig. t .-Giant Hoppe Testing Machine (1) ; ControJIing Apparatus (4). Fig. 2.-A �lachine for Heat Tests 

se. l!'ig. 4.-The End of the Test. 

ECHNIC SCHOOL AT CHARLOTTENBVRG. BERLlN.-[See pago 199.} 
�'ig. 5.-1Uol'tar and Concrete Pug-mills for Preparing 'l'est Specimens. 
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A FIRELESS COOKER. 
A new method for cooking by retained heat has 

been invented by Mr. Felix Kahn, of New York city, 
who has assigned the patents covering his invention 
to Mr. JamEs S. MacCoy, of 1 1 2 2  Broadway, New 
York city. In the cooking of foods as ordinarily prac­
tised there is a great waste of heat, care, and atten­
tion, an unnecessary amount of wear and tear on the 
cooking utensils, a large loss of food material, and 
too frequently an inferior quality of food, due to the 
drying and burning and the loss of the juices which 
give wholesome, nutritious, and palatable' qualities to 
the fOOd. This is due to the fact that the cooking is 
usually done by continuous application of the heat, 
which wastes 70 to 80 per cent of the heat, occupies 
the stove with utensils for a needless length of time, 
and subjects the utensils to just that much more wear 
and destructive influence of the heat, as well as con­
su ming an unnecessarily large amount of fuel. 

The invention is an improvement over a former one, 
wherein the food which had been previously stewed or 
boiled was kept in a hot condition. By subsequent 
experiment it was found that after having first per­
meated food with heat at a cooking temperature, it 
was possible to stew or boil the same to perfection by 
the heat as conserved against loss by radiation, but 
that it was physically impossible to stea"ll or dry-cook 
in that device by heat without the addition of a body 
of water. In the improved form of the device thi s  is 
accomplished by placing a body of water in the bot­
tom of the cooking receptacle, and providing a per­
forated rest which is placed over the water and which 
supports the pan or secondary cooking receptacle con­
taining food. Substantially, the apparatus consists of 
an outer casing of metal and an inner casing of heavy 
tin.  Between these are the non-conductors-paper, 
cylin ders of dead air, and a body of fibrous material . 
The tight-fitting lid is similarly constructed. This 
, , �fects a perfect retention of heat. As said above, in 
the bottom of the cooking receptacle is placed a quan­
tity of water and a perforated support for the vessel 
containing the food. The manner of using the appar­
atus is very simple. An uticle of food prepared in 
the usual manner, and placed in the granite-ware 
cooking receptacle, is put on the fire until the con­
tents are thoroughly permeated with the heat at a 
cooking temperature. The receptacle is then set into 
the heat-retaining part of the fireless cooker. This is 
closed and set aside for a period of time depending 
on the character of the food, and the same will then 
be found to be cooked to perfection. The fireless 
cooker has been exhaustively t�sted, about one hun­
dred recipes having been put through this method by 
the Greater New York Cooking School with highly 
satisfactory results. For two summers it has been 
used practically with great success by Mrs. Lemcke, 
proprietress of said school, at her summer hotel . 

The War Department made recently at the Army 
Building in this city an exhaustive test of the merits 
of the apparatus for army use. Tb ere were present 
Commissary-General Weston, Capt. Murray, the cook­
ing expert of the army from Fort Riley, Kan., Capt. , 
Franklin, cOill'Dlissary at West Point, Col. Brainard 
and Capt. Cole, commissaries at New York, and others. 
The test was so satisfactory that initial orders have 
already 'been placed for its use at West Point and Fort 
Riley. Capt. Murray designed a case to contain six 
cookers of special shape, adequate to feed a troop. 
This case is to be carried in the transport wagon. 

The cooker is adapted for general domestic use, 
also for use in buffet and dining cars, steamships, 
yachts,

' 
automobileE';, etc. One of its most interesting 

forms is the workman's dinner pail. It  cooks while he 
works ; he can have a hot meal wherever required. 

The new electric locomotives which Ganz & Com­
pany recently built for 

the Valtelline system of 

electric rail roads in the 

north of Italy, show a 

number of novel points. 

They employ high-ten­

sion three-phase current 
at 3,000 volts directly 
upon the motors. The 
main feature to be re­
marked is the disposition 
of the motors. The loco­
motive carries three driv­
ing wheels, and the two 
motors are placed in the 
s p a  c e s b e t  w e e  n the 
wheels and somewhat 
above the centers. The 
two motors are coupled 
across by a crank-bar 
which is connected to a 
crank on each of the 
motors, so that the bar 
takes a to-and-fro move-

Scientific American 

A FIRELESS COOKER. 

driving wheel and thus operates it. From the middle 
wheel there is a horizontal driving bar which runs to 
each of the other driving wheels on the sides. Counter­
weights on the motor shafts balance the system. The 
incl osed m 0 - tors are of a 
special double c o s t t ' on n ruc 1 
and have eight e y poles. T h  
run at speeds 
1 1 2 . 5  revolu-
ute. A new 
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which can be 
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leI' apparatus 
are among the 
points to be 
noticed, a n d  
the motorman 
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Section and' Top Elevation of Electric Ii'urnace. 

the devices on the car by working a few valve handles 
which are placed together in the end cabin. The new 
locomotives are able to take a 250-ton load up a twenty 
per cent grade. They can draw a 400-ton load on a one­
per cent grade and bring the speed in 55 seconds from 
zero up to twenty miles an hour. 

ARTIFICIAL PRODUCTION OF REAL DIAMONDS. 
BY A. FREDERICK COLLINS. 

Diamonds as beautiful as those found in the cele­
brated Kimberly Mines, in South Africa, are now 
made in the electric furnace ; ,and the only difference 
between those taken from the extinct craters of vol­
canoes abroad and those formed by applying heat and 
pressure at home is the consequential one of size. 

Many have been the attempts to produce artificial 
diamonds that could not be detected from those of 
genuine origin, but there is not an instance on record 
where such imitations approximated anywhere nearly 
the' hardness, the specific gravity, and refractive pow­
ers of the real gems and which gives to them their 
extraordinary brilliancy. 

It has been a matter of common knowledge for a 
very long time that diamonds were nothing more nor 
less than a form of carbon, and that Nature in her 
workshop produced these precious stones by a subtle 
process from another form of carbon called graphite, 
but while the latter is a widely-distributed element 
there are very few places indeed where the crystallized 
forms are found, and the ou tput from all the mines 
in the world is effectually controlled by what the 
broker in gems calls the "Diamond Trust." 

To produce real diamonds by artificial means seemed 
theoretically possihle to those who had studied the 
subject profoundly, for the chief requirements were 
first, an intense heat, and second, an exceeding pres­
sure directed on the material to be converted into crys­
tals. To work out these conditions so that they might 
adequately prevail in practice was a vastly different 
phase of the problem, and for this reason, if none 
other, the results obtained are highly interesting and 
even encouraging. 

The deductions relating to the formation of dia­
monds under natural circumstances have been based 
largely upon observation ; of course analysis shows 
what the stone consists of, but of its manufacture noth­
ing. When a gem is recovered from the "blue-stuff" 
or diamond-bearing clay it is found incased in an 
opaque layer or matrix and isolated from others of its 
kind. 

This being the case, mineralogists concluded that 
ordinary carbon had been treated to a degree where 
it was fused and then suddenly cooled, when it crystal­
lized, for when the matrix is removed the diamond in 
its rough state is found inside. In order to bring out 
its beautiful iridescent properties that make it so 
well beloved, the rough gem must be carefully cut and 
pOlished. 

Occasionally diamonds have been discovered in 
meteorites formed of masses of iron that have fallen 
from space to the earth and in which the heat gener­
ated by the aerial passage and pressure due to the 
change of temperature were sufficient to crystallize 
the graphite and thus form the diamond. It is from 
these limits that men came to believe in the possi­
bility of imitating the. process and so to legitimately 
produce real diamonds. 

The electric furnace offers the means for obtaining 
heat at an exceedingly high temperature, and several 
different methods have been evolved for procuring the 
requisite pressure. In the earlier experiments of Prof. 
Henri Moissan in the art of diamond making he em­
ployed the following methods : His electric furnace 
comprised an iron casing having a lower block of 
carbonate of lime for the body. A cavity was formed 
in the lower block for a crucible made of molded 

carbon. The carbon elec­

ment. The crank-bar is 
coupled to the middle 

Artificial Diamonds Viewed by Reflected and Transmitted Light. 

trodes between which 
the electric arc was 
formed, were pla.ced 
horizontally through the 
furnace over the rr.outh 
of the crucible. In to the 
crucible a fourth of a 
pound of Swedi�h iron 
was placed together with 
the graphite 'w\,jch was 
to be converted into dia­
monds, and th'� mixture 
was then covered care­
fully with powdered 
charcoal . The arc was 
produced by a current of 
1 , 000 amperes at 500 
volts, and when the heat 
became intense enough 
the graphite was prac­
tically fused with the 
iron. The next step was 
to subject the fluid , mass 
to great pressure, and 
this was done by grasp, MAKING DIAMONDS BY ELECTRICITY. 
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ing the crucible with a! pair of tongs and plunging it 
into cold water, a process not without danger to the 
operator. 

The effect of this sudden change in temperature was 
to cause the iron, which was heated to incandescence, 
to instantly contract and with such force that the 
particles of carbon held in suspension in the liquid 
mass were greatly increased in density, and having 
the brilliancy and other attributes of real diamonds. 

removed from the furnace until the contents were 
thrown into the cooling bath, the experimentalist de­
vised several methods in which the matrix could be 
instantly dropped from the furnace into the cooling 
vessel below. 

largest of these meas.ured one-half millimeter in diam­
ete r ;  this was burned on platinum foil and when con­
sumed left only a trace of ash. The long, sharp 
crystal was exceedingly brilliant and its sharp edges 
showed very clearly that it was fractured. This 
photograph was likewise made by a direct light from 
the top. 

Mr. Henry W. Fisher, chief engineer of the Stand­
ard Underground Cable Company, of New York city, 
has improved upon Moissan's method in many respects 
but especially in the manner in which the contents 
of the crucible are immersed in the cooling bath. Other 
improvements relate to the construction of the fur­
nace and the means employed for obtaining a more 
intense and uniform heat, the details of which will be 
made clear by referring to the diagrams. 

His first plan was to employ a cylinder of hollow 
graphite for a crucible and have the lower end of this 
rest on a graphite slab large enough to uroject beyond 
the furnace ; when it was desired to discharge the 
mass in the crucible into the cooling bath the flat slab 
was pulled away and gravity did the rest. 

Attempts were made to obtain photographs by trans­
mitted light, but where this was tried the reflected 
light thrown off by the diamonds cast a kind of a halo 
and this fogged the plate. 

The furnace was made by attaching sheets of asbes­
tos, 1, 1, above and below the table, 2 ;  on top of the 
asbestos, fire brick, 3, 3, 3, 3, were placed and a lining 
of magnesite, 4, 4,  formed the inner surface of the 
furnace. The crucible, 5 , was made of Acheson graph­
ite and so designed that a portion of it extended 
through the hood of the furnace and on through the 
table ; 6 is a valve stem arranged so that it can be 
lifted and the incandescent mass in the crucible per­
mitted to fall into a cooling bath immediately below. 
Graphite electrodes, 7, 7,  are capped with brass con­
ductors over the ends to facilitate the flow of the cur­
rent ; crushed coke is packed around the crucible and 
electrodes, this serving to retain a large percentage of 
heat that would otherwise be wasted. 

The danger due to explosion by the sudden change 
of temperature when the matrix was cooled in water 
led the investigator to test the efficiency of other 
mediums as cooling agencies ; in one a large lead 
casting having a hole of appropriate size drilled in 
the center formed the receptacle for the fluid mass ; 
then a bath of solder was tried, but finally it was 
found that water gave the best results. 

To create these beautiful little gems Mr. Fisher em­
ployed a current that reached as high as 1,200 amperes 
and the maximum power required was about 50 kilo­
watts. The arc produced by this great expenditure of 
energy caused the temperature of the furnace to speed­
ily reach the limits of the pyrometer used to determine 
its value, which was 1 , 9 5 0  deg. C. The work of the 
arc had, however, only begun, and before the matrix 
was ready for the water bath it was estimated that 
its temperature had risen to a point near 2,500 deg. C., 
and it is quite probable that in some places within the 
crucible this reached as high a value as 3,5 0 0  to 4,000 
deg. C. 

In one of the early trials at making diamonds when 
the pivoted drop door of asbestos was used to plunge 
the molten mass into the bath, the crucible holding it 
did not fall in a straight line, as had been intended, 
but precipitated the seething matrix into the bath in 
such a manner that it came in contact with the iron 
vessel containing it ; instantly a bluish-white flame 
shot up like a heavy disruptive discharge, due, it is 
thought, to the rapid decomposition of the water, and 
the matrix then passed through the bottom of the iron 
pot, melting a large hole in it. 

This accident led to further improvements so that 
the crucible could not depart from its predetermined 
course. It  was subsequently found that the more 
rapidly the contents of the crucible were cooled, the 
greater the diamond-making qualities of the matrix, 
and when the cooling process took place very quickly 
little pieces that were broken off in the water from 
the principal mass contained diamonds, which was 
not the case with the large lump remaining in the 
crucible and which was paHly 'insulated by it. 

While the stones thus formed are not large enough 
to be of commercial importance, it is of more than 
passing interest, for it points out a way for the manu­
facture of dianoond powder for polishing and grinding 
purposes, and Mr. Fisher is confident that his future 
investigations will result in a process by which he will 
be enabled to produce diamonds of fairly good propor­
tions. 

In the diagram showing a top elevation of the fur­
nace, where like figures are used to designate similar 
points, extending to either side of the powdered coke, 
8, is the lining of 

'
finely-divided magnesite, 9 ,  9 , which 

in this form does not conduct and dissipate much of 
the current when the furnace becomes excessively 
heated .  This furnace is the outcome of several prior 
ones that Mr. Fisher had designed and built. The 
first one was of lime and similar to the one used by 
Moissan, and then furnaces of asbestos board were con­
structed and these were lined with blocks of magnesia, 
but not until he set up the one described above was 
a really satisfactory furnace obtained. 

Since there were large heat losses due to the reduc­

tion of temperature from the instant the crucible was 

In -one of the accompanying photographs is shown 
a reproduction of a microphotograph of the first dia­
monds produced by Mr. Fisher ; as the illustrations in­
dicate, the photograph was taken by reflected light 
from the top and shows well the transparency of the 
miniature crystals. Our cut shows a specimen contain­
ing several perfectly transparent crystals which were 
evidently chips split frOm a larger crystal and the 

It is stated that the Austria:l administration put in 
service not long ago in the central telephone office of 
Vienna an automatic section constructed according to 
the American Strowger system. This section supplies 
200 subscribers at present, but it can be extended to 
take in as many as 10,000 subscribers. The expense 
of the outfit, as regards the special devices for auto­
matic connection, reach $ 6,000 for the 200 subscribers 
above mentioned, not counting the mounting of the 
apparatus, the wires, etc. This apparatus has been 
purchased from the . German concessionaires of the 
Strowger patents. Should the trial prove satisfactory, 
there is no doubt that arrangeme,nts will be made to 
manufacture the �,pparatus in Austria in order to ap­
ply it in Vienna on a large scale. 
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RECENTLY PATENTED INVENTIONS. is often of different temperatures, and the mak-

Of' Interest t o  Farmers. 
ing of each test ordinarily occasions a stop­
page of the stirring operaticms.  '.rhe invention 

CULTIV ATOR.-C. E .  A. STICKEL and H .  prevents the necessity for taking these frequent 
C. ROGERS, Battlecreek, Iowa. The invention tests. Mr. Raubold' s object i s  to facilitate 
relates particularly to the construction of disk- observation s of temperature of the liquid candy 
cultivator. One purpose is to provide a cultiva- as it cooks. 
tor '''Con structed in two sections, so c onnected RE C L I X I NG-CHAIR.-C. CONN, Bremerton, 
that they have, indep endent action and when Wash. This is a form of chair usable as an 
in action a rQcking movement, so that when ordinary chair or instantly and conveniently 
one section moves upward the other generally converted into a reclining-chair simply by the 
moves downward, whereby the cultivator is movement of the body of the occupant. The 
not liable to clog or choke i n  damp and trashy occupant may assume a full o r  partially re­
soil. The implement will leave the soil in an clining position at will  an d the parts will  re­
even condition, well  turned over,  and with the main i n  their  adjusted position as long as de­
grain o r  trash thoroughly covered. sired and will so remain when the chair is 

COT,['ON C H O PPER AND CULTIVATOR.� vacated until the adjusted parts are purposely 
W. G .  SUGG and J. V. SUGG, Searcy, Ark. disturbed. It is flatly foldable without dis­
While this machine is designated a s  a " cotton c onnecting any of the p arts. 
chopper" it may be used for chopping out corn AIR-SHIP.-W. C.  BRANCTI, Minneapolis, 
o r  similar crops. The object of the invention Minn. This invention relates particularly to 
i s  to provide a machine by means of which improvements in the balloon or body portion of 
scraping, di:ting, and ch�pping may b e

. 
done air -ships, the object being to p rovide an air­

practically III one operatIOn, thus causm� a , ship llody p ortion so constructed that it will  
great saving of time and labor in the cultlva- I move through the air on a practically even 
tion of cotton. heel or without undue rocking or tipping side-

Of General Interest. 

PAVEMENT.-G. W. CRICHFIELD, Jersey 
City, N .  J., and 'V. T .  S. CRICHFIELD, N ew 
Yorl" N. Y. The object in this case is to p ro­
vide an improved sheet o r  so-called " mono­
lithic" pavement ; and the invention relates to 
that general class in which the pavement 
is formed of bituminous or a sphaltic mixtures. 
Such pavements as usually constructed are 
formed of a base or binder laid in a con­
tinuous sheet and having above it a wear­
ing-surface formed of a mixture having 
greater elasticity than the base or binder. 
These pavements have disadvantages and diffi­
culties which are overcome by the provision of 
an improved pavement formed of a number of 
separate blocks of c onvenient size and peculiar 
composition. The blocks form a continuous, 
unbroken, and "ractically monolithic or sheet 
pavement. 

COUPLING FOR DRILL-TOOLS,-F, EDloJR, 
rrhayer, :\10. This coupling is capabl e  of use 
in any construction requiring a rigid connection 
unaffected by rotation. One of the principal 
advanta/-," l of the improved coupling is the ab­
solute oecurity f!gain st detachment by reverse 
rotation '1'0 disengage the parts, access must 
be had to the chambe r .  '.rhis is an im­
portant featnre in well-dr i l l ing as it i s  fre­
quently uecessary OJ' desirahle to reversely .ro­
tate tile drilL 

CON�'F:C'rTONER' S CANDY-S'rm RER .- -M . 
RAuBoLn, Hopkinsville.  Ky , It is cu stomary in 
making candy to make frequent tests of t11e 
liquid candy by means of cold water. These 
are necessarily inaccurate, because the water 

\Vise and that should a leak of gas occur will 
descend slowly, thus making the ship prac­
tically safe for passengers. 

C REASING AND FOLDING f,'EVICE .-E. C.  
NAYLOR, Gloversville, N.  Y. '['he intention of 
the inventor is to provide a new and improved 
crea sing and folding device more especially de­
signed for conveniently and quickly creasing 
and folding fabrics-such, for instance, as 
shade-cloth-with a view to form a pocket for 
the reception of a stick, but the device may be 
nsed for other purposes, such as foldiug fabrics 
for the formation of neckties and the like. 

ICE-C RFlA;\f CUT'.rmR. � C .  A. KULEN­
KA�lPFF, New York, N.  Y. The purpose of the 
improvement i s  to provide a: device for cutting 
at one operation a block or brick of cream in 
slabs o r  cakes o f  equal or varying thickness 
and to so construct the device that the knives 
can be quickly and conveniently p laced and 
adjusted in the b Jdy-section and secured in 
adjusted position and wherein the knives may 
b e  a s  expeditiously and readily removed and 
each part of the 'device rendered accessible for 
cleaning. 

WATCTl-GUARD.-A. FI STIMANC'!, New 
York . N, y, The objects in this improvement 
are to p rovide means for preventing the re­
moval of a watch or similar object from the 
wearer's ]locket,  at the same time permitting 
the watch to be removed sufficiently for the 
nRe of the wearer without the necess ity of 
manipula ting any faRtening devie{�s or  disen­
gaging any hooks or  the like. 

S O T,AR APPARATUS FOR PIWDU C I N G  
H I G H  '['JjJ M PERN.rURES .-M. A, G.  HnlA­
I.AYA, 13 Rue de Ruzenva],  Boulogne-sur- Seine, 

Seine, France. This invention refers to an ap� 
para tus for p roducing h igh temperatures, par­
ticularly in the metal lurgical and chemical re­
searches which necessitate the use of tempera­
tures higher than those of ordinary furnaces, 
inc luding the electrical furnace. It converges 
solar rays upon a confined focus p laced i n  the 
center of a furnace, crucible, o r  other receiver, 
this furnace, etc . ,  being, if desired, placed com­
pletely outside the reflecting system. Means 
adjust or set the apparatus so as t o maintain 
convergence of rays upon the focus selected 
whatever the height of the sun above the hori­
ZOllo 

APPARA'l'US FOR SHARPEN ING MOW­
ERS.-E. C. SPRINGER, Mason City, Iowa. In 
the use of this apparatus, the m ower to be 
sharpened having been secured in place and the 
crank member clamped upon one of its driving­
whee l s, some fine abrasive material such as 
flour of emery, is m ixed with oil and applied 
to the ledger-blade, whereupon by rotating the 
working blades in the opposite direction to that 
in which they rotate in use,  by means of the 
crank member, their edges will be sharpened. 
It is parti cularly applicable to "lawn-mowers." 

FIRE-ESCAPE;-E, A. MEADERS, In.,  Gren­
ada, Miss. The device may be secured to a 
window-sill or any convenient object within 
the room from which the person desires to 
escape. The operator car.ried by the sling from 
the casing may exert any desired tension upon 
the line in the reel in order to assist in con­
trolling the descent. It i s  intended to be made 
of such size that it  can be easily c a rried . in a 
satchel or trunk and can be immediately 
bronght into use when needed in a hotel or 
elsewhere. Ordinarily the main section of the 
casing will  b e  about five or six inches in dia­
meter and about two and a half inches thick 
or in the direction from end to end along its 
axis. 

Hard_are. 

WRENCH .-E. F. ATKINSON, Battlecreek, 
Mich. Th is wrench belongs to that class hav­
ing a fixed jaw and a movable jaw. The in­
ventor's  object is to provide novel details of 
construction for a wrench which adapt it  for 
convenient adjustment to engage cylindrical or 
angu lar objects between its jaws and afford 
means for reliably holding the movable jaw at 
a desired distance from the fixed jaw. 

SAW.-C. DILKS , AIloWllY, N. J. In this in­
stance the inv�nti()n i s  an improvement in saws, 
capable of application to band o'r circular 
saws, a s  desired. I u  p ractice the application 
of the bits and keys, wiIl not interfere in any 
appreciable degree with the tension of the saw 
a t the rim thereof ; nor will it detract to any 
material extent from the ring of the saw­
blade in operation, 

PIPE-WRmNCH.-W. H. BROCK, Seaford, 
N.  Y. Thi s  improvement relates to the man­
ner of mounting the lugs. Means are provided 
to rep lace the plates when broken or worn 
out and to greatly cheapen the construction of 
the wrench. The plates may be made of fine 
and hard metal, whereas the handle may be 
constructed of comparatively cheap material. 
Means enable the pivot-point and channels to 
be formed by drop-forging. By forming the 
channels  this way the surface is made of c o m­
paratively hard metal, whereas if channels 
were made by mil liug or by fi l ing the metal 
left and constituting the bottom and sides of 
the channel would be comparatively soft. 

Household UtiJ ities. 

TH READ-CUTTING THIMBLE. - W. H. 
GAY, Richmond, Va. This form of thread­
cutter i s  a very convenient means for severing 
the thread from the work without use of 
scissors and without biting off the thread and 
is always on the hand when sewing and is 
conveniently available. It i s  cheaply made 
and is not liable to cut the work nor the 
fingers and presents no  unsightly projection 
from the thimble. 

Machines and lU echanical Devices. 

TABLET-MOLDING PRE S S .-J, F. BUCK­
LEY, 2 6  Meath road, liford, Essex, England. 
Mr. Buckley' s invention relates to molding­
presses, preferably of the hand-operated type, 
and has for its object the production of a press 
whereby table ts varying in thickness from the 
thinnest wafer to a comparatively thick lozenge 
may be compressed into any given uniform 
thickness and density a t  the will  of the opera tor 
in a very efficient manuel' .  

Prime Mo vers and Their A ccessories. 

ROTARY ENGINE.- ·W. SCOTT, Sheridan , 
Wyo. The invention n'lates to improvements 
in double-cylinder rotary engines using steam, 
air, or gas as the motive agent, the objeet 
being to provide an engine of novel and simple 
construction in which there will  be an eco­
nomical use of steam o r  other motive agen t,  
Another object is to provide an engine with 
speed-reducing meehanism thus adap ting it for 
use in drilling o r  boring. 

Rail,vays a n d" Their i'-cce�sories. 

CAR-PLATFORThI,-A, j\i>lLGARNJO, Harrison, 
N.  Y. The general purposE's of this invention 
is to avoid accidents to passengel'R tn getting 
on or off at stations and to expedite traffic. 
In railway operation gaps sometimes o('cur he· 
tween the car and station-platform at the 
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doorways through which passengeoo must fll:fjli�:aif§i��i""i:��il\\\;;;;ji;;;aiiiiii� pass. This defect becomes exaggerated on I I 

, lh::a!l JB.A:El�' \\ 

.l'.. 

curves. Such circumstances as those sugge sted 1 1m  rrrr n\\lfl1 illi7fiili I 1,.-4� 1e3= i 
have caused many a ccidents to 'occur by per� �}lTO t' e 0 I � � sons faIllng into the space, and the object I s  "'V 1. J' 4 u \ ....... - ---�:Ie����ce a p latform adapted to overcome these \� andOUerl,e8� 

SWITCHING DEVICE.-C. J. CARLSON, 
Spokane ,  Wash. The purpose here i s  t o  pro­
vide a switch mechanism whereby the engineer, 
motorman, driver, or operator of a car or train 
of cars without leaving his station can ' direct 
the roIl ing-stock from the main line to a siding 
or from the siding to the main line, the move­
ment of the switch being automatically accom­
p lished through the medium of a device carried 
by the car and which i s  under complete con-
1;rol  of the operator and may be brought in­
stantly into operation. 

DUST-PR O O F  JOINT.-G. W. TIDRICK, Dil­
lonvale,  Ohio. In the present patent, the in­
ventor ' s  obj ect i s  to provide a new and im­
proved dust-proof j oint more e specially designed 
for use in miue-cars and similar c a r s  and ar­
ranged to protect the bearing of the axles from 
injury by the coal-dust or other fine particles 
of the load passing to the bearing-surfliCes. 

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

Busintss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

will find inquiries for certain classes of articles 
numbered in consecutive order. If you 

'
mann. , 

facture these goods write us at once and we will 
send you the name and address of the party desir­
ing the information. in every case it is neces­
sary to give the nu_ber of the inquiry. MUNN &; CO. 

ll anne Iron Works. CblC8.2'O. Catalollue free.. 

I n q u i ry No. "�1 9 .-]'or manufacturers of milk 
bot lIes made of paper. 

I i  U. S." Metal Polish. Indianapolis. S.H.mples free. 

rn q n i ry No. "��O.-For manufacturers of stamp­
ing machinery. 

Drying Machinery and Presses. BIles, I.ouisviiJ e .  Ky. 

I n q u i ry N o .  7'221 .-Want ed, add ress of manufac­
turt:"rs uf Columb Ian printing j o b  presses. 

2d-hand machineTY_ Walsh's Sons & Co., lS"ewark, N.J. 
I n q u i ry :No. " �22 .-]"'or manufacturers of mnk 

sterilizers. 
l'c rforated Metals" liar$gton & King Perforating 

Co., Chicago.
, 

I n q u iry No. "��3 .-For manufacturers of filter­
ing presses for s y r U J-lS and o t h e r  Jiquids ; also pails and 
other wooden cuntainers for s�ock food. 

Adding. multi plying and dividing machine. all in one. 

Felt & Tarrant Mfg. Co" Chicago. 

I n q u i ry N,,_ "��4.-�'or mannfacturers of cel lu­
lOt.�e or corn pith. com pressed. 

Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co • .  Box 13, Montpelier, Vt. 

I n q nlrv No. "��Ij.-�'or manufacturers of Ajax 
battery motor. 

W ANTED.-Pat ented specialties of merit, to manu­

fa06u.re and market. Power Specialty Co., Detroit, Mich, 

I n q u i r y  No. 7'226 .-For manufacturers of sh eet 
1ead, lead pipes, lead drawn traps, and soft and chlU ed 
shot. -

I sell patents. To huy them on anything, or having 

one to sell, write Chas. A. Scott, 719 Mutual Life Build­

i ng, Buffalo, N. Y. 
I n qu i ry N o .  72�7 .-Wanted, address of manufac­

turers of Clemons singl e and double belt sanders. 
-'he celebrated " Homs by-Altroyd " Patent Safety on 

E ""ine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

I n q n iry N o .  "��8.:"'For manufacturers of small 
pas te board boxes fur medicinal tablets. 

Gut strings for Lawn Tennis, Musical Instruments, 

and other purposes made by P. F. Turner, 46th Street 

and Packers Avenue. Chicago. Ill. 
1 11 q u i  ry N o .  "�2 9 . -For manufacturers of collaps­

ible lead sheet tubes, suitab le for pastes. 

FOR SALE.-One Hoppes Live &team Feed Water 

Purifier ; capacity 1,000 h. p.; in good repair. cheap . . 

Stu debaker Bros. Mfg. Co., South Bend, Ind. 
I n quiry No_ "�30 .-For manufacturers of an ap­

paratus to produce s ulphur dioxide, either . as g.:A.8 or 
liquid. 

Manufacturers of patent articles, dies, metal stamp­

Ing, screw machine work, hardware speCialties, wood 

fiber machinery and tools. Quadriga Manufacturing 

Company, 18 South Canal Street, Chicago. 

I n q uiry N o .  ,,� ;n .-Wflnted , address of company 
wh. ) mu,nllfactures the prismatic billoculers for the 
United titates governm ent. . . 

Absolute privacy for inventors and experimenting. 
A weB-eqUIpped p rivate laboratory can be rent.ed on 

m o derate terms from the Eleckical 'restillg' Labor­

atories. 548 East 80th St . , New York. Write to .. day. 

I n q uh'Y :'i o .  "�3�.-For manufacturers of small 
haud tally regIsters. 

Manufacturers of all  k ind s sheet m etal g'oods. V e n d ·  

ing, gum s n d  c b ocolate. matc hes, ch:urs and clgarettes, 

amusement machines, m ade of pressed steel. Send 
samples. N. Y. Die and Model Works, 50B Pearl St .. N.Y. 

I n q u i r v  No. 723 3 . ---:-J!'or m anufact urers of el astic 
web bmg, buckl es und trim mings for sus penders. 

T n q u i rv N o .  ,.. � a 4 .-For manufact urers of minia­
ture engihes, /!Iuch as used in ::tuw m " biles. 

T n q u i ry No. ' 2 3 :i .-Fnr m anu facturers of gl ass 
tu:"'es having 1-16 insidcl diameter. 

I n q ui ry :'i o. ,,�a 6 _ -I" or manu facturers of applt­
U', " l '8  for protecting build i n gs fi n d  prop erty from light­lil • .  g. 

J n q u i l'Y No. 'f�3 7. -For ad d ress of manufacturers 
of D .y powder-mixing mac b ines,. 

I n q n i r y  No. "�38.-Fo r manu facturers of air 
PUlU �s or th ose run by electricity. 

1 1 I q uh'y N o .  7'239.-For manufacturers of s pring 
motors wound. by a key and rUll for [) o r  10 minutes. 

I n q uiry )10. "�40.-For manufacturers of moving 
tairways. 

e,:::�::.ry No. "�41 .-For manufacturers of turbine 

I n quiry No. "24!1.-Wanted, Rcldress of parties 
eeiling human skeletons, or portlons thereof. 

H I N TS TO CORRlilSPONDENTS. 
Names a.nd Address mu st accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publication. 

Refet'ences to forme r  articles o r  answers should give 
dute of paper and page or number of question. 

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

Buyers wishing to pnrchase any article not adver­
tised in our columns will be furnished with 
addresses ot houses manufacturing o r  carrying 
the same. 

SpeCial Written Information on matters of personal 
rather than general interest cannot be expm�ted 
without remuneration. 

Soientiflo Americ"n Supplements referred to may be 
had at the office. Price 10  cents each. 

Books referred to promptly supplied o n  receipt of 
price. 

Minerals sent for examination should be distinctly 
marked o r  labeled. 

( 9 754 ) C. H. C. writes : I would l ike 
to ask the foll owing questions relative to ce­
ment walks ; How thick should they be ? How 
much top and how much bottom ? What pro­
portion sand, gravel,  and cement in bottom ? 
What of the same for top ? What tbicknes s  
of cinders for foundation ? The above w a l k  to 
be In residence district. A. The usual speci­
fication for a c e ment walk is as follows : 
First, lay 4 or 5 inches of clean , sharp cin­
ders. On top of this ram tho"oughly in p l ace 
from 4 to 6 inches of good concrete, and con­
tinue the ramming until the water appears at 
every point on the surface o f  the concrete. 
As soon a s  the conc rete Is set,  spread very 
evenly a finishing coat about on e inch thick of 
either neat cement or cement mortar made 
of equal parts of cement and sharp sand. This 
foundation coat should b e  thoroughly troweled 
to a polished surface. The best proportions 
for the concrete are as fol lows : Five parts 
of sharp broken stone, three parts of clean, 
sharp sand, one part of best Portland cement. 

( 9 75 5 )  W. L. Du B .  asks : How long 
a spark ought an In duction colI to give which 
h a s  a 7-inch core 1 inch in ,diameter, primary 
five layers No. 1 6  insula ted copper wire,  sec­
ondary 5 ounces of No. 3 6  double cotton-cov­
ered wire ? Does too much insulation between 
the core and primary and also between primary 
and sec ondary affect the length of the spark 
to any marked exten t ?  Does the secondary 
need any more Insulation between layers of 
double cotton-covered wire ? A. Your colI 
may give a spark something less than a quar­
ter of an inch long. The primary wire has too 
many layers. No.  12 o r  14 wire wound in two 
layers Is better. Then you will get a strong 
current from your battery. Much inSUlation Is 
not required between the primary and the core , 
]Jut the secondary must be well insulated from 
the p rimary coil. I t  i s  not well t e  u se doubl e  
cotton-covered w i r e  In the, secondary. I t  takes 
up too much room. Single silk i s  the proper 
thing. Get the turns a s  near the primary as 
possible. Insulate with shellac or paraffine the 
layers of the secondary colI .  A l l  such details  
can be learned from Norrie's  " Induction Coils ,"  
which we send for $ 1 . 

( 97 5 6 ) M. B. writes : 1. In answer 
to question 9697, you say that a ball of lead 
will  fall faster te the ground than one of c ork 
of the same size. Now this answer, which 
seems a ccording to reason, is  In direct contra­
diction to the article on gravitation In the 
Britannica, Vol. 1 1 , page 66,  in the latter part 
of the second column, on that page. As you 
are not likely to give a �rong answer, will  you 
explain the contradiction ? A. The usual 
statement that all  bodies fall under gravity 
with an equal velocity, since each body is 
acted upon by gravity , in proportion t o  the 
quantity of matter in it, i s  true when all re­
sistance to motion i s  removed, outside of the 
rna tter o f  the body Itself. In a vacuum this 
is  literally true, a mote and a cannon ball 
would fall  equally fast ; but not so In the air, 
which resists the fall of small  mote s so that 
they are hours in falling a few feet, as any one 
can see by watching them float in a sunbeam. 
'.rh e  actual velocity of fall is dependent upon 
the ratio of the weight of the body to that of 
the all' i t  displaces. When a body displaces 
a weight of a i r  less than its own weight It 
fal ls toward the earth ; If I t s  weight is the 
same as that of the all' it displaces, it floats 
In the air,  and would never fal l ; when its 
weight is less than that of the displaced air; 
i t  rise s in the air a s  does a balloon. We do 
not understand - that this  is in con tradiction to 
any known law of motion. 2 ,  I was , much 
interested in reading of a rainbow by moon­
light, and also the article on the apparent rea­
son of animals, such as cats. An action which 
seems almost reason, came under my notice. 
A cat was con stan tly In a cellar, which was 
ltept c l o sed ; on comp laining to the servant 
about it, she told me that the cat opened the 
door herself ; this I did not bel ieve, thinking 
it an excuse for carelessness ; but being ill the 
k i tchen one day I saw the cat .jump up, Pllt 
one paw through the handle of the ol d-fash­
ioned latch,  the other on the latch, while with 
one of her hind legs she pushed against the 
d oor frame, thll s opening the door. Of course 
t h i s  was only i m itation, but it looked very like 
reason. A.  If  a cat or other animal performs 
an act which we should say involved reason 
when performed by a man, why not say that It 

Is  reason In the cat ? We see no reason why 
we, should not do so.  We have known several 
cats which could open doors in ' the manner 
you describe, and have seen dogs and other 
animals act  in a reasonable manner, under cir­
cumstances in which some men would not  have 
done any better. 

( 9 7 5 7 )  C. E. T.  asks : I should like 
to :(jnd out which leg is the longer, o r  if both 
legs of an ordinary person differ in l ength. 
The reason I a sk is this : While skating and 
moving in a circle with the right leg on the 
out side of the circle , the ba lance is easily ob­
tained ; but on moving in the opposite direction 
with the left leg on the outside, balance is 
harder to obtain. As the ears differ from each 
other, the idea struck me that probably the l egs 
were affected in the same way. A.  The two legs 
of nearly e very one differ in strength ; thus 
people are right-legged or left-legged, just as 
they are righ t-handed o r  left-handed. This I s  
taken a s  t h e  exp lanation of t h e  f a c t  that 
people tend to walk in a circle when they are 
not guided by eye sight. ' Persons lost ,in for­
ests usually come around to the place from 
which they started i n  their wanderings. There 
i s  no difference in the length of legs ,In a per­
son of normal condition. If there is any dif­
ference a person limps. 

( 9 7 5 8 )  E. P. inquires : How many 
square feet of heating surface of a hot-water 
ra diator i s  required to heat a room measuring 
16 'h x1 4  feet with a lO-foot ceiling ? A. A 
common rule for calcul ating t h e  heating sur­
face of a radiator .is as follows : Add together 
the square feet of glass in the windows, the 
number of cubic feet of air required to be 
changed per minute and 1-20 of  the surface of 
the external wall  and roof ; then multiply 
this sum by the difference between the re­
quired temperature of the room and that of the 
external air in the coldest weather ; and lastly, 
divide this p roduct by the difference in tem­
perature between the hot water in the radiator 
and the required temperature of' the room. 
The result equals the required radiating sur­
face In square feet. The cubic feet of  space in 
a room has little to do with the amount of 
radiating surface requ ired, but i s  often c on­
ven ient for rough calculations. Under average 
conditions, one square foot of  radiating sur­
face a t  212 deg. will  heat from 10 0 t o 150 
cubic feet  in brick dwellings exposed on a l l  
sides, a n d  from 70 to 1 00 cubic f e e t  i n  modern 
dwellings exposed on all sides. J<'rom the above 
information you can readily calculate the heat-
ing su rface you will require. 

' 

another expansion much greater than the ex 
pansion of the water between 4 deg. and 0 deg 
After the ice Is formed, however, it contracts 
as the temperature is lowered below 0 deg 
centigrade, just as any other solid contracts 
Thi s I s  the fact that you overlooked. A s  the 
temperature rises from any p oint below the 
freezing point the exact reverse of the above 
occurs. Therefore, if a pipe is fil led with ice 
at a temperature of -20 deg. C.  and the tem 
perature i s  gradually increased uniformly 'along 
the entire length of the frozen section, there 
will be the instant before the ice melts the 
same strain on the pipe that there' was the 
instant that the water froze. The pipe may be 
able to stand this strain once, and yet not be 
able t o stand i t  the second time. I t  therefore 
may burst on thawing, even though It did not 
burst when the water froze. The a bove reason­
ing is based on the supp osition that the frozen 
section is increased in tempe rature uniformly 
If, however, the heat i s  applied only at the 
center of the frozen section ,  I think you can 
readily see that the strain on the pipe will be 
greater than it was when the pipe was frozen, 
p rovided the temperature then was lowered uni 
formly a long the entire length of the frozen 
section, a s  It  usually would be. 

( 9 760 ) M. F. Go. asks : In running 
a short telephone Une connecting several 
houses together, will you please advise u s  if 
you think there is great danger of lightning 
striking the wire and damaging the house s ?  
Can this danger b e  entirely removed by run­
ning ground wires down the c orners of the 
houses so the l ightning can take a short path 
to the ground ? A. There is  always danger that 
a wire In the air will be struck by lightning. 
The proper mode of protecting buildings into 
which such wires enter is by the use of  l ight­
ning arresters p roperly installed. Ground 
wires will  not answer the purpose, since they 
will  injure the service of the telephones on the 
line. 

( 9 761 ) G. E. M. asks : What are the 
p rinciples of a steam turbine ? What are the 
principal defects in the Parsons type ? Does 
the steam enter through nozzles o r  does It 
en ter ,in bulk ? Why does the effi.clency of the 
steam decrease when the steam is throttled 'l 
Is there much difference between a Parsons and 
a Curtis ? Please Inform me where I can ob­
tain books on the above subject. What is the 
p ower ( about ) i n foot-pounds of an ordinary 
8-day clock spring ? A. The principle of a 
steam turbine is exactly the same as the prin­
ciple of an impulse water wheel, like the Pelton 

( 9 759 ) J. H. R. writes : Some lay- wheel ,  the only difference being that there are 

men in our town have been discussing whether 
very many more buckets' for the steam to 

hot water would burst from a frozen water-
strike against. The work done by a steam 

p ipe, while cold water would thaw i t  without 
turbine depends on the velocity of the steam as 
-it Issues from the steam nozzle. Throttling the 

any fracture. I take it  that such a conclusion steam decreases the velocity and therefore de­
is  based upon insufficient evidence and reasons, creases the efficiency of the turbine. There is 
and hold that, if the pipe should begin to leak very little difference In principle between the 
upon the application of hot water, the crack Parsons and the Curtis turbines. For more de­
had been previously fo rmed. Kindly give me  tailed information we would refer you to 
your opinion upon this subject. You will  "Descriptions of Turbines and Their  EfIlcien­
pardon a few words stating my position. S Up- cies," published by the General Electric Com­
pose we start with a pipe filled with water a t  pany, of S chenectady, and to the Westinghouse 
any temperature, say 20 deg. C . A s  the tem- Manufacturing Company, of Pittsburg, and to 
per�ture lowe.'"s, both pipe and water contract the De Laval Steam Turbine Company, of  
untIl  40 deg. IS reached, ",-hen t he  water begins Trenton, N. J. We cannot tell  the power in 
to expand. Suppose freez mg takes place with- the spring of an ordinary eight-day clock.  It 
out bursti?g the pipe, and a temperature of  varies with the size and character of the clock, 
-;-20 deg. IS �eached. Now, as the temperat? re I but in most cases would probably not be much 
rises both pIpe and water expand, rep eatmg t th f t d 
every stage or c ondition passed through as the 

over w o  o r  ree 00 -poun s .  

temperature lowered, and if a point i s  reached ( 9 762 ) E. G. asks : Kindly give me 
whe re the strain Is  sufficient to burst the pipe, a clear definition of adiabatic heating, explain­
that point would have also been reached a s  the ing fully the difference between a gas adia­
temperature lowered, and the fracture would batically heated and one heated by mechanical 
have taken place previously. There i s  another compression. A. The word "adiabatic" is de­
consideration which favo rs the fracture on rived from the Greek and has three parts. A 
cooling rather than heating. Inasmuch as the means withou t ; diu. means through ; batio 
conductivity of. the metal pipe is far superior means going. �'his word a s  a whole means 
to that of the water, the pipe would "lead" in "without going through." Applied to heat, the 
the contraction on cool ing, and also, in ex- sense i s  that no heat p asses through to affect 
pan sion on heating, and so there would be an the temperature of the gas under test, be it 
addition a l  strain on the pipe as the temp era- steam in a boiler or any other gas in ' any re­
ture lowers, due to difference of temperature of ceptacle or in the air in the atmosphere. A 
pipe and water, and as the temperature rises, gas which is compressed" without any heat 
this strain Would be diminished. This differ- leaving it  becomes hotter" 'and a gas which is 
ence, while u sually negligible, becomes very ap- expanded without any heat com ing into it  
preciable when hot water is  used in thawing. grows colder. Both of these are adiabatic 
I a m '  very sure that this opinion about hot change s. The gas which is heated by m echan­
water bursting pipes i s  due to insufficient in- ical compression i s  heated adiabatically. Adia­
vestigation. No one is able to say that there batic changes are of great i mportance in the 
was not an incipient crack before the water atmosphere. 2 .  In reducing a barometer read­
was a�plied, and the hotter the water the more ing of a given altitude to sea l evel, the average 
promptly the vent will be opened. The frac- temperature of the air must be known. Is this 
tur e  cannot be due to unequal expansion of the average obtained by taking the average of the 
outer and inner surfaces of the pipe, else a dry thermometer readings at the A. M. and 
smith would shiver a piec e  of steel when he P. M. obse rvation s,  o r  by taking the average of 
goes to temper it. It  cannot be due to the the maximum and lllinimum temperatures for 
formation of steam within the pipe, for the the day ? A. The ave rage temperature of the 
temperature' of the water in the pipe will al- ail' in the problem of the reduction to the sea 
ways be a mean between its or iginal tempera- level is  the average of the temperature of the 
ture anll the t e mperature of your hot water, air at  the various altitudes from the sea level 
say 100 deg. I can only think of one theory to the altitude of the observation. 'I'h i s  can be  
which will  explain the phenomenon. in question, found only wi t h considerable probable error, 
viz. ,  vi scosity of ice.  That is , to suppose that "ince the change of all' temperature with alti­
more ice has accumul ated in the pipe per cubic tu de, varies greatly in diffe rent regions, and 
centimeter than was present before freezing. any error in this causes an error in the weight, 
Suffice i t  to say I do not think this theory ap- ! of the air column to be calculated. The actc R I  
plicable. Please state you r opinion definitely,  i temperature at the place at the ti me  of ob­
for I wish to show your leter to the disputants. I servation is the only temperature to be em­
A. It  i s  not an uncommon phenomenon for ployed in the redu ction of that obs , n"a t i o n .  3.  
pipe s whic h have been frozen t o burs t  in the I s  wate r v ap or properly c las s e d  a s  one of the  
process of thawing. Your reasoning regarding I constituents of  the atmosphere 'l A ,  Water 
the contraction of water is  correct up to a cer- vapo r  is one of the constituents of the atmos­
tain point, but you forget one point : Water phere. N o  pe rcentage value can be given for 
contracts a s  the temperature i s  lowered until 4 it, sin,'e it  varies very much, from a mere 
deg. C. is reached. J<'rom 4 {leg. to 0 deg. it trace to as milch a s  five per cent of the amonnt 
expands. In the process of freezing water at ot dry a i r  The chemi cal composition of a l l' 
o deg, to ice at tile �ame temperature there IS a s ordina rily given is usually tllat ot dry air. 
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TYBE�� KNOLL. A STORY OF THJJ; 
GEOI�GIA COAST. By James B. Con­
nolly. New York : A. S. Barnes & 
Co., 1 9 0 5 .  12mo. ; pp. 28 5 .  Price, 
$ 1 . 2 5 .  

'r h i s  little story o f  t h e  Georgia coast, by the 
author of "The Seiners, " will be found intel'­
esting reading for a hot vacation day. I t  is 
a stirring story of the men who clear the chan­
nels for the ship s and whose lives are filled 
with c on siderable adventure and picture,sque 
incident. It is illustrated with four half-tone 
plates from original drawings. 

MODERN ASPHALT PAVEl\1ENT. 
Richardson. New York : 
& Sons, 1 9 0 5 .  8vo . ;  pP.  
ures. Price, $3.  

By Clifford 
John Wiley 
5 8 0 ; 32 fig-

The object of this work is to describe the 
nature of asphalt pavements and show the 
causes of defects in them, in order to b ring 
about improvement in the methods of their 
construction and to show, if p ossible, how this 
can be done. The author has had an extended 
experience in the asphalt p aving industry, as 
well as in the inspection and construc tion of 
pavements for large cities, and he has found 
that the best results are frequently not ob­
tained because of the lack of knowledge of the 
engineers in charge as to the proper tests of 
material and methods of laying the same. In 
this work, therefore,  he describes the forms 
of construction which have been shown by ex­

pe rience to be the most satisfactory, the char­
acter of the materials employed in the composI­
tion of aspha lt pavements, the most refined 
methods used in the industry to-day, and the 
reasons which have led to their adoption. 'l'he 
book also contains specifications for asphalt 
pavements for various conditions and use, and 
considerable data as w their maintenance and 
cause of deterioration. It  will be found ex­
tremely valuable to all interested in this in­
dustry. 

THE RADFORD AMERICAN HOMES. New 
York :  Industrial Publication Com­
pany, 1 9 0 5 .  8vo. ;  pP. 2 5 5 .  Price, $ 1 . 

This book contains floor plans and perspec­
tive views of 100 diffe rent designs of low and 
medium-priced, houses. Complete plans and 
specific a tions of the houses shown in the book 
will be furnished by the Radford Architectural 
Company, Riverside, I l l . , for $ 5  each. '1'he 
houses shown are a very good selection of 
modern American types, an d the book will 
doubtless aid materially anyone intending t o  

build a house, i n  selecting a design which 
pleases. 

MANUAL OF CHEMICAL ANALYSIS AS 
ApPLIED TO THE AS SAY OF F'UELS, 
ORES, METALS, ALLOYS, SALTS, AND 
OTHER MINERAL PRODUCTS. By Eu­
gene Prost, D.Sc. ,  of  the University 
of Liege. Translated from the origi­
nal by J.  Cruickshank Smith, B.Sc. ,  
F.C.S.  New York : D. Van Nostrand 
Company, 1904.  8vo. ; pp. 3 0 0 .  
Price, $ 4 . 5 0 .  

This work
' 

b y  Prof. Prost is an extremely 
valuable volume which treats, in a cle a r ,  suc­
cinct, and p ractic a l  manner, of the various 

ores, minerals, mineral salts, metals, and 
alloys commonly met with in chemical p rac­
tice, of an industrial and technical character. 
'1'he author has succeeded in comp ressing with­
in a limited space, a large mass of useful in­
formation and helpful suggestion by avoiding 
repetition and referring constantly to other 
parts of the book. Prof. Prost has been ex­
tremely careful to give details of manipulation. 
and to indicate precautions which should be 
observed in connection with the various p ro­
cesses described- points in laboratory experi, 
ence that are too often left to be picked up in 
a haphazard way. Throughout the work tem­
peratures are expre ssed in terms of the Cen­
tigrade scale and the metric system of weights 
and measures is used, except in special case s ,  
which are indicaced. The b o o k  contains a 
selection of methods for analyzing the chief 
mineral p roducts, both native and manufac­
tlll'ed, which the industrial chemist, and more 
particularly the metal lurgical chemist,  most 
frequen tIy comes in con tact with in the course 
of his practice. Only such processes have been 
described as the author has found from his 
own experience to lead to satisfactory results, 
o r  the, details of which have been obtained 
from specialists in charge of important labora­
tories and b aving large experience in indus­
trial analysis. The book wiII no doubt prove 
extremely useful to techn ical chemists, ana­
lysts, assayel's, engineers, and others " interested 
in the analysis and valuation of industrial pro­
ducts of mineral origin. The translator has 
succeeded very well in reproducing not only 
the substance and spirit of the original but 
also in preserving the form of expression as 
well.  

RUSTLESS COATINGS.  By M. P. Wood. 
New York : John Wiley & Sons, 1 9 0 4 .  
8vo. ; p p .  4 3 2 ;  8 5  illustrations. Price, 
$ 4 .  

T h i s  book deals in a very complete manner 
with the corrosion and electrolysis of steel and 
the best paints and other substances to be nsed 
for their prevention. The characteristics of oils, 
pigments, and paints that form the p rincipal 
protective coatings for ferric and other struc­
tures, are .given at length un der their respective 
chapters. 'l'he collected data are a reliable 
source of information of the comp osition of 
these paints and of what may b e  expeeted of 

Scientific American 
them. " 1''11e book is illustrated with a con­
siderable number of photographs and is com­
p leted with an index. Most of the analyses 
and tcsts of the commercial p igments a",d 
paints have been repeated many times with­
out any material discrepancy from the data 
gi ven. The results from the use of many of 
these painis are apparent from the ineessant 
and continual corrosion of important iron 
structures everywhere. Not only is  the sub� 
ject .of paints dealt with, but also coating by 
galvanizing and by electrolysis is  described in 
detail. 

TIlE BEGINNEl{'S GUIDE TO TH" LATHE. By 
Percival Marshall, A.I .M.E. London : 
Percival Marshall & Company, 1 9 0 5 .  
1 6 mo . ; pp. 76 .  Price, 2 5  cents. 

Bed clamp, W. D. Patrick . . . . • . . • . . . . . . . .  
Bed rail joint, metal, A. I<� .  Simms . . . . . . .  . 
Bedstead, O. II. Gasau . . . . . . . . . . .  0- • • • • • • •  
HedHte.ad.8, swinging leg fol' folUillg, F.  H.  

",rlillums . . . . .  ' . . . . . . : . . . . . . . . . . . . . . . .  . 
Beel' cooling appal'atlH�, A. Pelstring . . . . . .  . 
Belt l'(�vlacer, ,"Y. V olkel . . . . . . . . . . . . . . . . .  . 
Bills, pte . ,  duplicating apparatus for, G. M. 

79�,��� 
7�8 , �Vh) 
798, :J30 

798, 085 
798, 1 1 2  
7U8,Z;iS 

�tl"onti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7})S, 541 
BindN',,: J. Sehude, Jr . . . . . . . . . . . . . . . . . . . . . .  798, :101 
Rinder, loose leaf, Blacl\:mar & Hohson . . . . .  7f)H, 157 
Blasting comvoulld, G.  Dittmal· . . . . . . . . . . . .  798,�98 
Roat, submarine, H. (}',Bquevilley . . . . . . . . . •  798,GOl 
Boiler, ,"V. Vii . BOllson . . . . . . . . . . . . . . . . . . . .  798,259 
Boiler and lallk head, A. Kraet�('r . . . . . . . . 7!J�,136 
Roiler furnac{', steam, II. S.  Woolley . . . . . .  798,248 
HoilPI' tube dealter, M. H'. 'rhompson . • • • . •  798,468 
Hottle, C. 1\1. Conradson . . . . . . . . . . . . . . . . • •  798,265 
Bottle cap l'emOvillg device, Ij�. It. Kent . 0 • •  798, 513 
Bottle capping maehinc head, G. H. Gillctte 798,fi79 
Bottle closure, P. l\lanus . . . .  0 • • • • • • •  0 • • •  7D8,4�14 
Bottle, nOll-refillable, C. II. Conl'adsoll . . . . . 798, 266 
Bottle, non-refillable , G. To Ross . . . . . . . . . .  798,451 
I..;otth,', non-refillable, O.  H. lrishbul"ue . . . . 798,50:J 
Box cover, E. M. Wright 0 • • • • • • • • • • • • • • • •  798, 122 

This pamphlet, which forms No. 25 of the Box lid lifter, S. F. Gilmore . . . . . . . . . . . . . . 7!J� . l B2 
Bracket shelf. H. �'. I,attey . . . . . . . . . . . . . .  798,193 "lUodel Engineer" sel'ies, is an elementary in­

struction book on turning in wood and metal .  
Besides t h e  clear, concise text, it  i s  illustrated 
with some 75 figures, specially drawn for the 
purpose. It  will be found a useful handbook 
for the beginner. 

DESCRIPTIVE GEOMETRY FOR STUDEN'l'S OF 
ENGINEERING. By James A. Moyer, 
S.B., A.lVl'!. New York : John Wiley 
& Sons, 1905.  8vo. ; pp . 198. Price, 
$ 2. 

As experience has shown that most students 
in techniCal schools have difficulty in applying 
their knowledge of geometry to their work in 
structural and machine design, two things have 
been attempted in the p resent volume in order 
to overcome this failure. In the first p lace the 
notation ,is essentially the Bame as that used 
in mechanical drawing, and in the second, the 
exercises have been carefully graded so as to 
encourage the student to think for himself. 
There are many concrete exercises showing 
practica l  applications. The data used in the 
exercises are ' stated by the system of co-or­
dinates emp loyed in analytical geometry. An 
unusually large numbe r of perspective and 
or thographic drawings have been inserted. As 
this work has now reached its second e dition ,  
it c a n  b e  seen that t h e  methods employed i n  i t  
for t h e  instruction of students have been found 
valuable. 

THE CREDIT MAN AND HIS WORK. By E. 
St. Elmo Lewis. Detroit : The Book­
Keeper Publishing Company, Ltd. ,  
1904.  Small 8vo. ; pp. 3 0 8 .  Price, $2.  

:Brake shoe, C .  1 1 .  Bundy . . . . . . . . . . . . . . . . . 798,263 
Brush and mop holder, convertible, Kelley & 

Sntton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 134 
Brush, scrub, I .  B.  8undp1'8 . . . . . . . . . . . 0 • •  0 798, 532 
Brushes, machine for the manufacture of, 

p, H. Alexander . . . . . . . . . . . . . . . . . . . . . . 798 , mn  
Brushes, manufacture of, P. H. Alexander 798,380 
Buclwt, ash, JjJ. A. Bagby . . . . . . . . . . . . . . .  o .  798,R1 (1 
Buckle, cross line, Wo I. Kenison . .  0 • • • • • • •  7D8, 1 35 
Buckle guard, T. N. Martin . . . . . . . . . . . . . . . 798,066 
Buggy top rest, E. "'Tiet . . . . . . . . . . . . . . . . . . 798, 31 1 
Butter cutter, P. M. Scanlan . . . . .  0 • • • • • • •  798, 45R 
Butter separator, N.  T. Hanson . . . . . .  0 • • • •  798,280 
Rutton, crochet work, I .  KaUhvoda . . . . . . . .  798,346 
Cabinet, portable dressing, F. E. 1\Iistrot . . 798,140 
Calculator. J. B. A. Paradis . . . . . . . . . . . . . . 798, 206 
Cameray J. B. Levy . . . . . . . . . . . . . . . .  0 • • • • •  798,426 
Camera stand, .T. B. Levy . . . . . . . . . . . . . . . •  798, 353 
Canning apnaratus, J. T. "'rilmore . . . . . . . .  798,244 
Car coupling, 1\1. J. Carter . . . .  0 • • • • • • • • • • •  798, 322 
Car door, C. L. Spurlin . . . . . . . . . . . .  0 0 • • • • • •  798,120 
Car door, H. E.  Sallee . . . . . . . . . . . . . . . . . . . .  798, 148 
Car draft rigging, raihvay, J .  F' . O ' Connor .  798, 1 1 1  
Cal' draw bar centering device, railway, 

J. l!\ O'Connor . . . . . . . . . . . . . . . . 798, 109, 
Car fender, W. Wo McClung . . . . . . . . . . .. . .  . 
Cal' seat pedestal, R. Dunlling . . . . . . 0 • • • • •  
Car, stock, E. "'Tyatt . . . . . . . . . . . . . . . . . . .  0 
Car switching, J. E. Swonson . . . . . . . . . . . .  . 

798,110 
798, 069 
798, 574 
798,378 
798, 370 

Cars, antifriction bearing for raihvay, Lake 
& Deverell . . . . . . . . . . . . . . . . . . . . . . . . . . . 798, 350 

Cars, fa,a driving mechanism for railway, 
S. '.rerzian . . . . . . . . . . . . . . . . . . . . . . 0 • • • • •  

Carbureter, Go  Johnson . . . . . . . . . . . . . . . • . . . •  
Carburetel', gas engine, S .  B. Wolgamott . .  
Caster, E. E .  Canedy . . . . . . . . . . . . . . . .  0 0  • •  
Cattle guard, G .  O.  S .  Conway . . . . . . . . .  . 

798,230 
798.418 
798. 150 
798,564 
798,091 

Cement blOCK molding machine, D. D. 
Stringer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,306 

Cement clinkJr, manufacture of, C .  Ellis . .  798,175 
Centrifugal separator, P. H. 'Y,atts . 0 • • •  ' " 798,243 
Ct.air attachmen t, �L Libotte . . . . . . . . . . . .  798, :150 
Chandplier and gas 1 racket, G. W. Pond . . 798,210 
Chute, merchandise, C .  Ii". Cormack . . . . . . . .  798, :J2:� 
Cigar perforator. D. L. Hill . . . . . . . . . . . . . . . .  798,341 
Cigal'E'tte maker, E .  P. Lawton . . . . . . . . . . 798,194 
Circuit breaker, H. P. DaviSl . . . . . . . . . . . . .  798, 171 
Circuit controller attachment, supple-

mentary, W. Lintern . . . . . . . . . . . . . . . . .  798,427 
Clamp. See Bed clamp. 
Clamp, H. Difio . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 499 

The anthor of this book has dealt with the Clock, electric alarm. J. McCarthy . . . . . . . .  7!J8.14:' 
Clutch mechanism, "t. H. Scotton . . . . . . . . . . 798,219 

subject in hand in a comprehensive manner. 

Starting with a.  history of credit, he follows it 

step by step until  he comes to modern com­

mercial credit. In a chapter entitled "What 

is Credit ?" he gives some new and Istriking 

suggestions, especially as to the basis of nor­

mal commercial credit, i. e., it is based on the 

demand for marketable goods. Proceeding in 

the development of the scheme, he shows what 

influen ce "The Character of the Business , "  

"The Character of t h e  ;\ianagement," "The 

System of Organization," " Competition," "Busi­

ness and Acc ounting Methods," have upon the 

value of a risk, in compromising the value of 

marketable commodities. Other chapters of the 

book are devoted to the "Balance Sheet," 

"Capital and Resources," "Credit Indemnity 

Insurance" ( which is  discnssed by the fore­

most experts ) ,  "Cost of Production ," as applied 

to determining valuations and profits. Other 

chapters are devoted to " Systems for Collec­

tions and Credit Information" and the legal 

side of the, credit man' s work. A discussion 

of the value of information bureaus and 

agencies is also gone into. The book is  one 

which should be in every business m·an's 11: 
brary. 

How TO GET SPEED IN S HORTHAND. By 
. Frederick Pitman. London : Guilbert 

Pitman, 1 9 0 5 .  Price, 2 5  cents . 
This pamphlet contains a series of exercises, 

reprinted from the Shorthand World, and: in­

tended to give the student facility in speed in 

reporting with the Pitman system. 

Clutch mechanism, variable speed, rr. J. Ke-
hoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798 ,188 

Coal screen and slater, J1". Allard . . 0 "  • • • • •  798, :382 
Coil protector. field, H. E. Dubois . . . . . . . .  798, 326 
Coin controlled devicf', J. H. Dean . . . . . . . .  7H8, 269 
Coking furnac'e, G. 'VoItel's . . . . . . . . .  0 • • • •  798, 086 
Concrete block molding -flask, Swanson & 

Clarkson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798,228 
Conduit for eleetric ,"vires, R .  W. Lyle . . . .  798, 196 

\ Conduits, building, P. Aylett . 0  • • • • • • • • • • •  798,487 
Confectionery and the like. apparatus for 

manufacturing, H. rr. AvE' ray-Jones . . . 798,251 
Control s;rstf'm, E.  R. Carichoff . . . .  798, 160, 79R , 1 62 
Controller, H. Iil White . . . . . . . . . . . . . . . . . .  798 , 375 
Controller, G.  II. Hill . . . . . . . . . . . . . . . . . . . . 798.410 
Conveyer trough and chute, Young & Tetor 798, 477 
Copy holder 1 .  Hartley . . . . . . . . . . . . . . . . . . .  798,3:38 
Cork feeder', crown, W. H. Wheeler . . • • . .  798, 549 
Corn popper, B'. Dalby . . . . . . . . . . . . . . . . . . . . 798, 570 
Coupler mechaniRID, D.  Schustek . . . . . . • . . •  798,459 
Crate, . folding, H. H. Bell . . . . . . . . . . . . . . . . 798,257 
Cream separator, H.  Kibele . . . . . . . . . . • . . .  0 798,107 
Crushing and grinding mill for quartz, cen­

trifugal wet, L. C .  Graupner . . .  0 • • • • •  798,278 
Crushing rolls, R.  K .  Humphrey . .  0 • • • • • • •  798,41 5 
Cultivator, G. W. & J. A. Smith . . . . . . . . . . .  798, 5:)7 
Curtain stretcher. H. A. Schwarz . . . . . • . .  798,076 
Cuspidor, sanitary, C .  E .  Bostwick . . . . . . . •  798J 562 
Designs, pictures, letter press, and the like, 

reproducing, W. Ostwald . . . . . . . . . . . . . . 798, 528 
Die punching apparatus, J. G. & M. O. Reh-

fuss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,530 
Die stock, M. L. Bush . . . . . . . . . . . . . . . . . . . .  · 798,088 
Die, threading, W. A. Ll'onard . . . 0 • • • • • • •  798, 352 
Dinitroglycerin and making the same, A. 

Mikolajczak . . . . . . . . . . . . . . . . . . . . . . . . . . . 798,436 
Display boltI'd for seed packages, W. D. 

Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 798, 1 1 5  
Door bolt or fastener, S .  L. Harris . . . . . . . .  798,583 
Doubletree and ,"vhiffletree, F. G. ","'innek . .  798,245 
Dough or like plastic matE'ria1, machine for 

dividing, R. Morton . . . . . . . . . . . . . . . . . .  798,361 
Dress suit case and the like, J. D.  Wood . .  798 . 377 
Drill presser wheel attachment, T .  Bren-

nan .Tr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798. 159 
Drum beating, Holt & Swenson . .  0 • • • • • •  • •  798, 183 
Drying apparitus, F.  Johnson. 0 . 0  • • • • • • • • •  798, :=;45 
Dust collector. O.  M. :\lorse . . . . . . . . 798. 437, 798,438 
Dye, yellowish a1.o, F. C .  Gunther . . . . . . . . 798,�9S 
Edge setter, P. R. Glass . . . . . . . . . . .  · ·  . . .  · ·  798. H31 

INDEX OF 
Electric circuit controller, E.  R. Carichoff 798, 161 
Electric circuit controller, automatic, A.  

INVENTIONS Suudh . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  798, 082 
Electric generator cooling apparatus, B. 

Bidwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798 , 1 56 
Electric machinery, brush or coned or for 

dynamo. J. H. Hallberg . . . . . . . . . . . . . . 79R . 279 
Electric motor controller, Laird & rrodd . . . . 7D8 , J f)O 
Elf'ctric switch, II. E. "Tt.ite . . . . . . . . . .  · · ·  798, R74 
Elect.ric switch, pressure op(�rated, E.  II. 

Dew.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,270 
Electrical distribution system, A. S .  Hub-

bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798,414 
Electrical machines, ventilating device for 

cores of . •  R. Siegfried . . . . . . . . . . . . . . . . 798, 222 
Eleetrocapillary apparatus, Armstrong & 01'-

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
August 29. 1905 

ling . . . . . . . . . . . . . . . . . . . . . . . . 798,481 to 798, 483 
A N D E A C H B E  A R I N G T H A T  0 A T E  Electrocapillary apparatus, actuating, Arm-

strong & O1'lillg . . . . . . . . . . . . . . . . . . . . . . 798, 484 

[See note at end of list about copies of these patents.] Elec���i�S O
f 
. .  �l��:�·��j::i� . .  �::���:��: . ?' . . �: 798. 3 1 4  

708,088 
798 . 075 

Acid fiues, fan case for, N.  L. Heinz . . . . .  . 
Acid, making nitric, H. H. Niedenfuhr . . . 0 
Acid producing appara tus, carbonic, G .  

Walzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Acid tank, W. O ' Neill . . . . . . . . . . . . . . . . . . .  . 
Air brake for railway trains, compressed, 

C. Lnyers . . . . . . . . . .  0 • • • • • • • • • • •  0 • • • • •  
Air brake hose, Ii". A.  Magowan . . . . . .  0 • •  • 
Air electrolyzing apparatus, A. Johnson . . . .  
Alkaline metal oxide, making, R .  Hutzler . 
Alloy, A.  E .  Hobson . . . . . . . . . . . . . . . . . . . . .  . 

Electromohile charging df'vice, F. P. Cox . .  
Elf'vator lock and stop, n. E. Schneider . . 

798,100 Elevator safety cut-off, automatic, L. J. 
798,205 A<lams . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  798,1 24 

Elevator shaft doors, uutomatic releasing 
798,2:m mf'chanism for, .T. Stevens . . . . . . . . . . . . 798,081 
798 . 444 Ellipsograph . . T. L. Perkins . . . . . . . . . . . . . . . . 798.446 

798. 429 
798,137 
798, 5 1 1  
798 , 1 03 
7!JS.181 
798. 392 
798,320 
7!J8. 242 
7n8,236 

Engine indicator, steam, C.  B .  Bosworth . . 7D8, 490 
Engin!? starting crank, explosive, W. H. 

Schoonmaker . . . . . . . . . . . . . . . . . . . . . . . . . 798. R66 
Engines, ail' cooling device for, G .  Wolke . 798,247 
Engines, excavating attachment for trac-

tion, C .  H. Wolfe . . . . . . . . . . . . . . . . . . . . 798, U6 
EnginN�, starting and signaling mechanism 

for explosive, A. "'Tinton . . . . . . . . . . . . . . 798, 553 
Engraving or  etching metallic surfaces, ma-

ehine for, C. A. & W. A. Ker . . . . . . . .  798, 421 
Evener. four and five hors(', E .  O. Doak . 0 • •  79S,57:=; 

A..,mnsempnt apparatus, CoblE'� & Cavanagh . 
Animal blanket, C. H. Carll . 0 • • • • • • • • • • • •  
Annealing furnace, wire, J. F. Warwick . . .  
Annunciator, electric ,  H.  Usener . . 0 • •  0 • • • • 
Anthracite compound and making same, 

M. H. Isler . . . . . . . . . . . . . . . . . . . . . . . . . . 798, 1 G4 
Apparel, devi<'e for drying, stretching, and 

EXE'rcising dpvicf'. A. RosE'nthal . . . . . . . . . . . 798, 1 1 4  
}j)yeglass case fastener, 1\1. S. Chism . . . 0 • • •  798, 089 

airing articlps of, K. "'Talsh . . . . . . . 0 • •  798 , 547 
Awning, window, A o W. Stutf'nr"oth . . . . . . . 7D8, 369 
Bags. article carrier for hand, J. C. A. 

Riecke . . . . . . . . . . . . . . . 0 • • • • • • • • • • • • • • •  
Bait moving device, Ho]1. & Haerry . . . . . . .  . 
Baling press block inserter. J. H. Pitkin • •  
Bal'. See Sash bar. 
Hark splitting machine, duplex, H. L. 

7!J8.531 
798, 344 
798,071 

Fabrics. manufacturing plaih'd. C.  A.  M. 
Flamant . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 • •  

Fastening device. H. A. Donalds . . . . . . . 0 .  
Faucet, S. F. Raker . . . . . . . . . . . . . . . . . . . . .  . 
Faucet, measuring, O. Ludwig . . . . . . . • . • . .  
I1"eed watE'r regulator, C. B. Edwards . . . . . •  
11"ence, J .  C .  Chiber . . . . . . . . . . • . . . . . . . . . . .  
Fence loom, J. S .  Barnes . . . . . . . . . • .  0 • • • •  

798, 404 
798,271 
798.386 
798,42 8  
798,273 
7!J8. 567 
798, 154 

12, 385 

nea���I
.
l·Y

Dr�p�,il��o 'sh'dit' 't'h;\�st', ' ·s: ·S.' 'E��: 
land . . . . . . . . . . . . . . . . . . . . • . . . • . • . • • • • . •  

798, 465 Ff'nce pORt, E.  Bru]f'Y . reissue . • . • . . • . . . . . •  
Ff'JHler. Sf'e Cal' fendpr. 

79S,096 Filt', lett�r, R. Spurgin . . • . • . . • •  , • • • • • • . .  7l1S,nso 
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�'ilillg case, metallic, E.  L. Kl'ag . . . • • . . . . .  7D8,514 
I" ilmH, adjustable holder for shading, J. J. 

Dl"Umb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798 272 
]j'ilter press, II. To ShriVl�r . . . . . . . . . . . . . . . .  798 ;304 
Filtel's, removing solid or semi-solid mate-

rial from containel's of prpSSUl'e, C. Vi?". 
MelTill . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798 200 

IJ"ilterillg upparatus, \-V. 'Vo 'Vilson 0 • • • • •  798 ;473 
F'irc alarm, II .  A. Marshman . . . . . . . . . . . . .  7D8,197 
}j'ire box and grate, U.  "To JpwC'tt . • . • • . • • •  798 , 4 1 7  
Fire extinguisher, H. A. )Iy('1'8 . . . . . . . . . . .  798, 1 42 
Fire extinguisher, H. ]�. Cari)cni<'l' . . . . . . . . .  798,565 
FiT'parm sight, J. 'Vindridge . . . . . . . . . . . . .  798 474 
Firearms, ejc("tor mechanism for breeeh loau-

' 

Ij'il'C�l:��f 
E ·

bl�;d8
'V(��.SOl�U{.t}�il;� . .  'r�ii�r" '£0'1" 

798, 469 

E.  II. McCloud . . . . . . . .  .' . . . . . . . . . . . . : 798 203 
l1'ish trimming and splitting machine, C. P. 

' 

Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798. 334 
l,'ishing device, F. K. Eastman . 0 • • • • • • • • •  798, 575 
],'ittillg, U.  B,  1 ... ord . . . . • . . . . . . . . . . . . . . . . . .  798, 3G7 
11']001' surfacing machine, M. 1.1. Schlueter . .  798 , 455 
F'orruuldehyde generating apparatus, m. F. 

Hillings, reissue . . . . . . . . . . . . . . . . . . . . . 0 12, 384 
Fountaiu comb, P. TJ. Frost . . . . . . . . . . . . . . 798, 407 
!,'unllel, JIll'asuring, 1 .. . II. Stprnheimer . . . .  798,539 
I,'urllace bosh w911 cooling device, E. Drey-

spring ,ct al . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 402 
Furnace smoke consumer, Thorp & Drewyour 798, 232 
Galvanoseope, Armstrong & Orling . . . . . . .  0 798 , 1 52 
Game apparatus, M. S. Cross . . . . . . . . . • . . . .  798, 170 
Garment hook, A. Berg . . . . . . . . . . . . . . . . . .  798,318 
GarUH'llt supporter, E. 1\1:. Town . . . . . . . . . . . 798, 543 
Gas burnpr mantl('s, support for incandes-

cent, M. Herskovitz . . . . . . . . . . . . . . . . . .  798, 340 
Gas burner, E'elf-closing or safety, J. r.rhiers 798,2:=;1 
Gas, generating, C .  Ellis . . . . . . . . . . 0 • •  0 • •  � .  798, 176 
Gas generator, acetylene, A.  Fornander ' . . . •  798,275 
Gus heater. M. C.  Gl"l'en . . . . . . . . . . . . . . . .  79S,408 
Gas mantle, self-lighting incandescent, 

F. C .  VQn Hey<l"brand . . . . . . . . . . . . . . . .  798,282 
Gas producer, C.  E1lis . . . . . . . . . . . . . . . . . . . . 798,500 
GasE's, removing arsunic from, Scharfi' & 

Slama . . . . . . . . . . . . . . . . . . . . . . . . . 798.216, 798, 302 
Gaseous fupl burners, starting torch for', 

R. J .  Miner . . . . . . . . . . . . . . . . . . . . . . . . . .  798,359 
Gate, E .  Butts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7!J8,128 
Gear, spe,pd changing, W. H. Scotton . . . .  798, 2 ] 8  
Gear, variable speed, C.  Schoppner . • . . . .  798 , 217 
Glass washer, O. Karlss . . . . . . . . . . . . . . . . . . 798,186 
Grader and excavator, road, Kepner & 

Smith . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  798.586 
Grain drill, H . J. Case . . . . . . . . . . . . . . . . . . . 798 , 1 64 
Greenhouse roofs, repair clamp for, A. 

Klokner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798, 065 
Grinding machine, W. H. Stedman . . . .. . . 798,538 
Grinding machine, H.  "Tilson . . . . . . . . . . . .  798, 5G2 
Grinding mill. G. A. Bell . . . . . . . . . . . . . . . . .  798, 255 
Gun control system, J. L. Hall . . . . . . . . . . . . 798.3;);; 
Guns, pivotal cartridge carrier for bottom 

loading, T. C. Johnson . . . . . . . . . . . . . .  798 , 5 1 2  
Harmoni('a or mouth organ, H'. H. Neilson . 798;027 
Harvester, cane, W. B. Sharp . 0  . . . . . . . .  0 .  798 , 5 ���� 
Hat box, J. B. La Rock . . . . . . . . . . . . . . . . . .  798.351 
Hat box stock indicator, J. C .  Buie . . . . . .  798, 2G2 
Hay fork. J. Ducret . . . . . . . . . . . . . . . . . . . . .  798, 172 
Hay or the likE', ' apparatus for discharging 

and stacking-, C. von Bechtolsheim • . . 798,560 
TIay\ press, C. E. Davis . . . .  , . . . . . . . . . . . • . .  798,571 
Heater, S. G. Scanlan . ; . . . . . . . . . . . . . . . . .  798, 454 
HE'ating systems, apparatus for hot water, 

C .  C. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heel beading machine, J. 1\£. Grogan . . . . .  . 
Heel making machine, E. H. Taylor . . . . .  . 
Hides, treating, �". J. Oakes, 

798,070. 798, 293, 
High potential switch, E. S .  Halsey . . . .  
Hinge, J. Fossee . . . . . . . . . . . . . . . . . . . . . 0 • • •  

79S.207 
798, 333 
798,467 

79R. 294 
7!J8.336 
798. 405 

Hoe and edge trimmer, combined, J. C. 
Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798,412 

Holst brake, H. J .  Kimman . . . . . . . . . . . . . .  798,286 
Hoisting apparatus, V. R.  & E. II. Brown-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 494 
Rone and strop, combined, C. E. Overshine 798, 445 
Hoof plane. A. Johnson . . . . . . . . . . . . . . . . . . . 798, 06:1 
Hook . Sf'e Garment hook. 
Horse fork, manure. A. S. Milne . . . . . . .  . 
Horseshoe calk, G. F'. HaHman . . . . 0 . 0  • • • • •  
Hose coupling, 11. R. Nelson . . . . .  0 • • • • • • • •  
Horse supporter, D. Baseh . . . . . 0 • • • •  0 . 0  • • •  
Hose support('r, E.  S .  Dorman . . . . . . . . . . .  . 
Hub, elastically controlled wheE'l, H. M. 

798. 067 
798. 582 
798 , 441 
798.253 
798 . 400 

Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798,495 
Hydraulic press fastening device, transport-

able, H. Huber . . . . . . . . . . . . . . . . . . . . . . 798,2 84 
Ice pick. Morgan & Whitcomb . . . . . . . . . . . . . .  798. 141 

��1��i�r�0�i
.
esF�g,

kis�: . :" 0 .�e
.
i��� . : : : : :  : : : : :  +��:�++ 

Injector, N. B. Dodge . . . . . . . . . . . . . . . . . . . .  798. 39!J 
Inkstund, F. Jones . . . . . . . . . . . . .  0 '  . . • • • • • . .  798, 4 ] 9  
Insulated handle. Hobson & Brown . . . . . . .  798,062 
Insulating electrical conductors, W. H. Bris-

tol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798,260 
Insulation of electric conductors, G. H. 

Rupley . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 98, 365 
Insulator, "' ... . R. Twiggs . . . . . . . . . . . . . 0 • • •  79-8,2:=;5 
Internal combustion engine, two cycle, Fer- -

rero & l'�anchetti . . . . . . . . . . . . . . . . . . . .  798, 328 
Iron, brazing cast, Green & Pearse . . . . . . . 798, 332 
Jar" J. C. Anderson . . . . . . . . . . . . . . . . . . . . . .  798. 480 
Kettle, confectioner's, G.  F. Dickson . . . . . . 798,498 
KUn beating and ventilating device, dry, 

E. F. Rouse . . . . . . . . . . . . . . . . . . . . . . . . . . 798, l J O  
Knob, door and latch . B .  Phelps . . . . . . . .  798 . 20!l 
Kraut press, Green & Richey . . . . . . . . .  0 • •  798, J �� 
Label disl)('nsing devicf', G. H. Brmvn . . . .  798,2fl1 
Ladder. Bodendieck & Pribble . . . . . . . . . . . . . .  798. 388 
Ladder. step. H. C .  Rush . . . . . . . . . . . . . . . . . 798, 1 1 7  
J "st .  W. A. Krentler . . . . . . . . . . . . . . . . . . . .  798,423 
Lasting machine, T. E .  P.  HodgsoA . . . . . . 798, 343 
La teh, E. Prapger . . . . . . . . . . . . . . . . . . . . . . . . 798, 29G 
Lavatory or shampOOing bowl, M. Hous-

holder, reissue . . . . . . . . . . . . . . . . . . . . . . . J 2,386 
Leaping thE' If'tter S., C. T. Honneus . . . . 798, 102 
I ... eathpr splitting machines, spring roll for, 

Quigley & Gay . . . . . . . . . . . . . . . . . . . . .  . 
Lens, bifo('al, B. :\iaye� . . . . . . . . . . . . . . . . .  . 
Lev('r attachmpnt, W. Gordon . . . . . . . . . . .  . 
Lewis, T. E. J\(cNulty . . . . . . . . . . . . . . . . . . .  . 
Linotype machine, J. R. Rogers . . . . . . . . . . 

798,072 
798. 435 
798. 505 
798, 440 
798 . 298 

Liquid sC'parator, centrifugal, J. C. Crom-
well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79S, 324 

Load puller for inclined bridges, etc . ,  E. 
Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798. 450 

Locomot.ive reel, mine. H. Booker . . . . . . . . 798, 389 
Log loading and skidding machine, 1\'1. 

Schmaltz . . .  . . . . .  . .  . . .  . . .  . .  . . . . . .  . . . . .  798.456 
Loom for producing several firm bordered 

tissues side by side, pmver, C .  Wilmsen 798, 472 
Loom spindle oiler, C. F. Thompson . . . . . . . 798,084 
Lubricating press, horizontal, Hoppe & Eg-

gcrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798 . 1 R4 
Ilubricator, J". A. Swenson . . . . . . 0 • •  0 • • • • • •  798, 08:1 
Magnetic brake, G. W. Gilmore . . . . . . . . . . . 798,580 
Mail crane, Nelson & T'nrgersell . . 0 "  • • • • •  798, 36� 
lUanure spreader, T. Solberg . . . . . . . . . . . . . . 798 , 1 1 9  
Massage apparatus, self-galvanic, S .  R. E .  

Scbmi<lt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798, 407 
Mattress filling machim'. E. J. Antoni . . . . . . 7!J8. 1 26 
Measure, tapf', F. D. Sole . . . . . . . . . . . . . . . . 798,22� 
l\TpaRuring instrument. F .  Conrad . . . . . . . . . . 798, 1 67 
l\feaRuring instruments, spring abutment 

for, F. Conrad . . . . . . . . . . . . . . . . . . . . . . . . 798. 1 68 
::\If'at meal, preparing, E. l\faragliano . . . . . .  79R , 1 38 
Mechanical movpmf'nt, H. Brammer . . . 0 . 0  798, 492 
)fptul1urgical furnace, G. n. Benjamin . . . .  708,2r'i8 
Milling', L. Cron . . . . . . . . . . . . . . . . . . . . . . . . .  79S. 267 
�rille door. L. L. Logan . . . . . . . . . . 798,517.  798.51 8 
J\fiTdng machinE', E. R. :\ferrill . . 0 .  798 , 1 0R, 798, 201 
�Iixing- and kneading macbinr. L. A. Rob-

erts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798. 21 4 
l\fonkey-wl'pnch. J. S. Laitinen . . . . . . . . . . . 798, 424 
Mot.ion transmitting mechanism, T. J.  Ke-

hoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798.21'\'\ 
Motor control system, G. H. Hill . . . . . . . . . .  798, 342 
Motor controller. alternating current, H. L. 

Van Valkpnburg . . . . . . . . . . . . . . . . . . . . .  . 
l\-!owpr fendf'r rod, W. C. Rarig . . . . . . . . .  . 
Mower, la\vn. J. Peterson . . . . . . . . . . . . . . .  . 

798 .237 
7!JR. 297 
797, 1 1 3  

J\fulps. winding motion for' self-acting, J. 
Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7!18. E)!)O 

Music leaf turner. 1If. .r. Martin . . . . . . . . . . .  798 . 1 9R 
j\(usical instrument. m('('hanical, L. StockPA 798, 226 
IHusi('al instrument, multiple sheet self-

playing. H. W. & O. 111. f'honnard . . . . 798.221 
Musical inRtrnments, tone- modifying device 

for mechanical, J. O ' Connor . . . . . . . . . .  798, 442 
Nails and similar artieIes. machine for' mak-

ing, Latham & Fuery . . . . . . . . . . . . . . . . 798,51 6 
NpE'dlp threader. W. Currif'r . . . . . . . . . . . . . .  798,497 
Nnt holding wrpnch , A. �chur"f, Jr . . . . . . . . .  798, 30:1 
Nut, lock, 1. W. Exky . . . . . ,  . . . . . . .. . . . . .  798,576 
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7Je VUlcan Iron worKS co. 
Nickel Plate ltoad Excursions to D enver 

and the Pacific Coast. 
Tickets to Denver and return on sale August 29th to 

September 3d inclusive. Final return limit Oct9ber 7th. 
':Pickets to Portland and return on sale dally until 

Peie��m���;:\�ck���a�e��
r
r�Jl�J�br���lh

o
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in one direction at slig-htly higher rate. For further 
particulars write A. W. RlCCLIllSTONE, D. P. A., 385 
Broadway, New York City. 

I Obstetrical appliance, J. H. F. Smokey . . . . 798, 367 
Oil flowing device, J. Kambish, Jr . . . . • • . • •  798, 347 
Ordnance sight, J. Kurig . . . . . . . . . . . . . . . . . .  798, 349 
Ore concentrator, W. O. Journeay . . . . . • . . .  798, 064 
Ore roasting kiln, J. McNab . . . . . • . . . . . . . .  798, 524 
Ores, slimes, and other materials, apparatus 

for trpating crushed, A. Z .  Clark . . . . . .  798,568 
Packing pad, A. D. Alexander . . . . . . . . . . . . .  798,313 
Packing, piston, L. W. J. Marsden . . . . . .  798, 139 
Packing, pistoll rod, C. C. Mason . . • . . . • • . •  798, 199 
Pad. See Packing pad. 
Paper box, K B. Weston . . . . . . . . . . . . . . . .  798, 121 
Paper holding and guiding mechanism, A. 

Schnee loch • . . . . . . . . . . . . . . . . . . . . . . . . . .  
Paper winding machine, J. J. Warren . . . . .  
PC'anut digger and stripper, J. W. Smith . .  
Pen, reservoir, J. Ballance . . . . . . . . . . . . .  . 
Pencil point protector and eraser1 E. P. 

798, 1 1 8  
798,241 
798, 30G 
798,250 

Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 379 
Phonograph motors, means for sustaining, 

E. L. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 478 
Phonograph repeating attachment, E. L. 

Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,087 
Piles, ('tc . ,  device for protecting, P. Aylett 798, 384 
Pillow bloCk, H. Slear . . . . . . . . . . . . . . . . . . .  7[18,536 
Pipe cleaner, folding, W. H. Taylor . . . . . .  798, 229 
Pipe coupling', train, M. J. Carter . . . . . . . . . .  798 , :J21 
Pipe or conduit, P. Aylet t .  . . . . . . . . . . . . . . .  798, 486 
Pipe stem cleaner, F. W. Cooley . . . . . . . . . .  798, 169 
Pipe union, screwed, J. Simpson . . . . . . . . . .  798,078 
Pipes, means for excluding wate.r from 

steam supply, O .  L. Hallbeek . . . . . . . .  798 , 1 80 

I Planting machine, cotton seed, W. T. Evans 798, 502 

I Plas��ndli��er��l 
:�rti!�� ��eil:-to�

hi
�� . ��� 798, 362 

I Plastic material, apparatus for cutting, W. 
Niebur. Jr. . " . . . . . . . . . . . . . . . . . . . . . . . . .  798,291 

Plow, J. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,317 
Plug, automatic steam chest, P. Wertz . . . .  798, 470 
Pocket protectOl.', garment, H. Einehr . . . .  798,174 
Poultry fountain, N. H. Brown . . . . . . . . . . . .  798, 493 
Power transmitting and speed controlling 

mechanism, D. H. ReimE;rs . . . . . . . . . .  798, 074 
Presses, mold filling and tamping device for 

brick and similar, H. .r. Flood . . . . . . . .  798,329 
Printing device for paper bag machines, 

L. P. Eisenbeis . . . . . . . . . . . . . . . . . , . . . .  798, 274 
Propeller wheel. G. M. Welsb . . . . . . . . . . . .  798, 372 
Pulley, H. M, Dumas . . . . . . . . . . . . . . . . . . . . 798 , 403 
Pnmp or compressor, M. W. HalL . . . . . . . . .  79R, 506 

B A L L  Pumping stand, pulley, F. E. Linder . . . . . .  798,356 B E A R I N C S Punch cutting machine, .J. W. Lewis . . . . . .  798,354 
Punching out blanks of circular or regular 

polygonal shape from plates of sheet " KNIPE" PATENTS 
THE COMBINATION , A BALL Bearing and Cout' Combined. Lowest priCe: and best bearin� made. Light, Dmable, Strong. For Thrust, \Vtlght or both. For the smallest to the heaviest work. 

�� �t�;i�g�jt���hp�Jh it on. 10 cents for samples. 
I'RE!'"ED :STEEL MFG. (JO. 

540, The B ourse, PhUadelphia. Po. 

metal 01' the like, machine' for, G. P. 
Hoffmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798 , 10 1  

Radiator, W. R. Kinne-ar . . . . . . . . . . . . . . . .  798, 422 
Rail ('on tact sh('er third, S. B. Stewart, Jr. 798,368 
Rail joint� T. Refsum . . . . .  . . . . . . . . . . . . . . .  798,213 
Rail joint, N. P. Cowell . . . . . . . . . . . . . . . . .  798, 395 
Rail tie, A. S. Gulliford . . . . . . . . . . . . . . . . . .  798,581 
Railway foot guard, W. Frost . . . . . . . . . . . .  798.178 
Railway motor, electric, N. W. Storer . . . . .  798, 227 
Railway motors, gear casing for electric, 

n. R. Edgecomb . . . . . . . . . . . . . . . . . . . . .  798 , 173 
Railway point and crossing, R. A. Hadfie-ld 798,099 
Railway rail, compound, W, G. MacLaugh-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,358 
Railway switch, H. N. La Inarne . . . . . . . .  798,515 
Railway switch, V. Angerer . . . . . .  798, 556, 798,557 

Our Hand Book on Patents, Trade·Marks, Railway tie, G. Beal . . . . . . . . . . . . . . . . . . . .  798,155 
etc., sent free. Patents procnred througb Railway tie, II. W. Avery . . . . . . . . . . . . . . .  798, 249 
Munn & Co. receive free notice in the Railway track, Fl. �'. Seider . . . . . . . . . . . . . . 798,220 
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MUNN & CO.,  361 Broadway, N. Y. ���i;ro

s
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�fi�{g 

R
'to�i, 

c�I��Vric'a'liY " ��t;'�t�d: 798. 1 66 

BRANCH OFFICE: 625 F St. ,Washlngton, D.C. McArthur & Crawford . . . . . . . . . . . . . . . .  798,290 

-;;,;;;;;;;;;,;;.;;;�;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;.;;;;;-;;,;-;;,;-;;,;-;;,;-;;,;, R ifte. -magazine and repeating, Stevenson & 
r Ryland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 540 

Rivet muchine kicker plate, W. F. Dmver-There and 
B Back I man . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  798, 401 

Rock ell'll!, M. C. Jackson . . . . . . . . . . . . . . . .  798,416 
! Rod and handle holder, R. Barrett . . . . . .  798,488 i �g��n

��t�f�g�SiJ��iZ�
z1.

sc��
p 
B�gis������ : ���:��A 

WHAT A RELIEF : Rotary engine, F. Egersdorfer . . . . . . . . . . . .  798, 094 
, Rotary engin0, I. I," Palmellter . . . . . . . . . .  798, 29G 

Write us to-day I Rotary engine, B. F. Augustine . . . . . . . . . .  798, 485 
for information ' Rugs and the like floor coverings, lining 

GRANT.FERRIS co. : 
S h

for, J
(:: 

II'f B�
a\e . . . . . . . . . . . . . . . . . . . . .  i�ggJ 

1... _________ ..L __ ...;1. ... ·r ... o
.;;
y

.;. . ... N ... • .... . "'.'.' ___ ...l S��h �:�ten�r,l\ A. °l\i:rt'i�" : : : : : : : : : : : : : : : :  ' 798;520 
� I Sash holder, G. Malcolm . . .  0 • • • • • • • • • • • • •  798,288 

r:---::::--=.-, M C ( . C . ' Sash holder, N. Van TIorssen . . . . . . . . . . . . . . 798, 544 
otor= yc e astings �ash loc�. E. L. Wheeler . . . . . . . .  : . . . . . . .  798,�48 

BUILD YOUR OWN E�GINE �)aw, a�Justable band, E. T. Mannmg . . . •  798, g1 9  
Saw mIll, band, C. E. Cleve-land . . . . . . . . . . 798, 069 175 H.P. Castings, iron case,,-, • • •  $8.00 l)f H.P. Castings, aluminum cMes, 1 2.00 :J,J>f H.P. Castings, iron cases, . • .  12.00 :2� H. P. Castings, aluminum cases, 15.00 4 H.P. Castings, iron cases, • • •  22.50 4 H.P. Castings, aluminum eases, 25.00 5 H.P. douhle cyl. castings, iron, 25,00 5 H.P. double eyl. castings, alum. 27.50 

Airorwater-cooled, complete with blue prints. 150-page l\Iotol'·Cycle Supply Catalogue, 5 cents to pay postage. 
1 0 1 5  P i n e  SI • St . L o u i s ,  U. S. A.  

THE CURTIS DOUBLE 
CYLINDER. MOTOR 

5 h.-p. 60 lbs. Roller Bearings. 
Capt. Baldwin's famous air­
ship, the California Arrow. 
is propelled by this motor. 
Also our motorcycle, which 
holds the world's record of 
10 miles in 8 min. 54 2-5 sec. 

Catalog Free. 
H. H. C U RTIS M FG .  C O .  

Hammondsp o r l .  N .  Y .  

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub-Presses and 
Tools to ol'der. 

'Or Send Jor Oatalo(/Ue. 

BLAKE & JOHNSON, 
P. O . Box 7 ,  WATERBURY,  C O N N .  

J A G E R  Marine 
4-Cycle Engines 

Skillfully designed and well buIlt. Single lever control, com­bining automatic carburettor with spm-k advance. Develops 
wide speed range and rel iability 
under most trying conditions. 
Sizes a to 60 h. p. Sehd for catalog. 

CHAS. J. JAG E R  C O .  
C o r .  High  and Batterymarch SIs . ,  

Boslon,  Mass. 

Rawmill set works, W. H. Trout . . . . . . . . . .  798,234 
Scarf fastener, reversible, J. Bat 'Ugarten . .  798,489 
Screen. See Coal sere-en. 
Screw machinE', J. H. Wesson . . . . . . . . . . . .  798, 310 
Screw 01' terminal, electrical binding, M. 

Boucbet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 319 
Separating machine, W. S .  Ayres . .  789,315,  798,385 
Service switch, F. C. De Rf'amer . . . . . . . . . .  798,397 
Sewing hooks and,' eyes on cards, machines 

for, A. Rainert . . . . . . . . . . . . . . . . . . . . . .  798,212 
Se\ving machine hemmer attachment, C. F. 

Goforth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 217 
Sewing machine spool holder. F. Egg'e . . . . .  798, 095 
Sewing machine thread cutting and holding 

device, G. S . Gatcbell . . . . . . . . . . . . . . . .  798,130' 
Sewing' machine tool attachment, J. O .  Rol-

lins . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,299 
Se,ving tubular structures, machine for, 

S .  Cohn . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  798, 0'90' 
Shndp hanger, adjustable window. A. S. 

Neale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 525 
�heurs, O.  p. rraylor . . . . . . . . . . . . . . . . . . . . . 798,307 
Shelf, book. H. P. Macdonald . . 798, 430 k 798, 432 
Hhingle cutting machin�, W. L. Connett . . 798,393 
Shovel handle . tamnin/!, W. P. Burnitt . . . .  798 . 1 27 
SUter, asn, E . l\{eCaulf'Y . . . . . . . . . . . . . . . . . .  79R,144 
Siftror or boiter, G. A. Bell . . . . . . . . . . . . . . . .  79�,256 
Sign, illuminated, D. S .  Lamb . . . . . . . . . . . .  798, HH 
Signnl ('ircnH, eleC'irical, E. W. VogeL . . . . .  798,546 
Signaling df'vi('�� f0r nse in case of fire' or 

accident, FJ. Stoll . . . . . . . . . . . . . . . . . . . . 7D8, 466 
Signaling, sound re(,f'iving" means for subma-

rine, J. B. Millet et al . . . . . . . . . . . . . . .  798, ��02 
Signaling system, electrical, Sauer & John-

son . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . •  
Siphon head and neck, D. Landau . . . . . . .  . 
Skatp, cycle, W. Wurth . . . . . . . . . . . . . . . . .  . 
Skin shaving machine, Quigley & Gay . . .  . 
Smelting fnrna('e, H. L_ & N. Wrinkle . .  ; . 
Smoke purifif'r and gas collector, Lawton & 

798,452 
798. 1 92 
798,5()4 
798, 070 
798, 312 

Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798 , 2 87 
Soap dispenser. W. T. Carter . . . . . . . . . 0 • • • •  798, 163 Sodium ferrocyanid, making, C .  Petri . . . . . .  798, 208 
Spark arrester, M. J. Keelin . . . . . . . . . . . . . .  798 , 1 87 
Spe-ed and distance jndi('ator, E. Schu1tz . . .  798, 458 Spee-d changing mechanism, Scott & Thum-lert . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,462 Spindle, V. Belanger . . . . . . . . . . . . . . . . . . . . .  798, 254 
Spinning machine yarn traverse regulating device. G. P. Miller . . . . . . . . . . . . . . . . . . 798,289 Stamp and stamp canceling device, J. D. De PE'vV . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  Stamp band. hand, L. K. Scotford . . . . . . . . Starch, obtaining soluble, R. Hartwig . . . . . Station indicator. E. E. Rothschild . . . . .  . Stay. garmf'nt, E. K. Warre-n . . . . . . . . . . .  . 

798, 572 
798.460 
798. 509 
798, 1 47 
798,240 
798, 542 THE OBER LATHWS Steam boiler, G. O.  Sturtevant . . . . . . . . . . . 

.S& Stearn ge-nerator and superheater, B. E. Eldred . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, R27 
For T �lTIl1ng- Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger. 
.File, Knife and Chisel Handles 
Whiffletrees, YOSes, Spokes, Porch 
Spindles, Stair Baiusters· Table 
and Chair Legs and other irregular 
work. 

Steam trap, N. Foley . . . . . . . . . . . . . . . . . . . .  792 . 578 Stocking pressing machine, J. F. Nelson . .  708, 204 Stone rubbing machine, .T. R. Peirce . . . . . .  798, 587 Stove or he-ater, hot air, L. Judelson . . . . . 798, 420 Stringed instrument attachment, C. Mawer 798, 521 �tubble shaver. F. A.  �fillet . . . . . . . . . . . . . .  798,522 Sulphite digesters, attachment for, W. H. Intyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 'Or Send tor Circular A. Suspendin>: ring. S .  P. Vetter . . . . . . . . . .  : . 
The Obe.' M fg Co 1 0  B e l l  St Chagr'l n  Falls 0 U S A  

Syringe, hypodermic, E. F. Dean . . . . . . .  . 
798.523 
798, 545 
798,093 . . , " , •• . . . Tel('graphy and transmissions across space, apparatus for wireless, A. Arton . . . . . .  798, 153 Tplephone and circuit switch or cut-out, C. Adams-Randall . . . . . . . . . . . . . . . . . . . . . . .  798,555 Telephone, common battery lock out, M. P. Boone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 561 

T )o(  IS ____ _ 

GRINDER 'l'elephone switchboard. J. L. Wright . . . . . .  798, 123 Has no pumps, no valves. No Tf'Iephone wire-s, antihummer for, B . P. piping required to supply it with Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,252 water. Always ready for use. Sim- Te-nder, E. M. Whe-elock . . . . . . . . . . . . . . . . .  70R,373 plest in construction, most efficient T'heate-r appliance, G. R. Mullen . . . . . . . . . .  798, 068 In operation. Price will inf,erest llou. 'l'hermome-ter. C. "' ... . Putnam . . . . . . . . . . . .  798,211 
W. F. & .JNO. BARNES CO.. 'l'hermostatlc bar, C .  D. Howard . . . . . . . . . .  798 . 4 1 3  Established 1872. Thills, mf'ans for securing ho1dback straps 1999 Ruby St., Rockford, Ill. I to, W. J. Thomas . . . . . . . . . . . . . . . . . . . .  798, 30'8 

Thd:(�r "AUTO=MARINE 
MOTOR " I 

$37.50 
ENGINE ONLY 

Weioht 37% lb •• 
Height 11)4 Vn. 
Convert Your 

Row B oat 
Into n 

L A U N CH 

Rated at 1 h. p. Has shown nearly 2 h. p. No valves, gears, springs or ���rd ���beSP!:�e �ee��!�ibAe'it���� �O:etr�}�?sn!r ���t�o�nnE�i 
N OW-they are selling so fast you may be disappointed lattt. 

Auto_M arine Motors from 1 to 20 h. p. 
Detroit Auto. Marine Co. , 75 E. Congress St., Detroit. Mich. FOl'melly Detroit Lackawanna Co. 

You Have a Telephone In 
Your Office, Of Course 

Have you one in your home ? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9 0 1 0  Cortlandt, Con­
tract Dept. , for full information 

New York Telephone Co. 1 5  Dey Street 

S T R A I C H T  L E e S  
I t  yours are not so, they wiII appear straight and trim if you wear our Pneumatic or Cushion Rubber Forms. Adjusted imtant­ly, impossible to detect, easy as a garter. Highly recommended by army and navy officers, adors, tailors, physicians and men of fashion. Write for photo illus­trated b o o  k and testimonials, mailed under plain letter seal. 

The A l i so n  C o . ,  Depl . A 4, 
BUFFALO. N. Y. 

i\�ot���d�rl'!il'a�!n§:��'.:! 
REC I P R O CATI N G  AUTO MATI C D R I LL  

"'-- 1 
Useful for drilling holes wbere Braces, Breast Drills 

or Hand Drills are inconvenient. Maximized Power and 
Minimized Friction. Catalogue tells all-free. 

G O O O E L L- P RATT C O M PA N Y .  G reenf ie ld . Mass.  

�_MfARReN:S_ ...... 
R I'/pJURAL A3PMLT ,sAil.", G . SURrACE.D " U  

O O F I N  
tp&�� i� ;'�u�s�r 1cit��e:a�efif��ted $"ri;:llo�·O��m�1��e�i:(���� and prices. "Tarren Cheml�al and lib:. Co. , 

18 Battery Pl. , N ew York 

HOW TO MAKE A.N ELECTRICAL 
Furnace for Amateur·s Use.-The utilization of 110 volt 
f:!lectric circuits for small furnace work. By N. ):tonroe 
Hopkins. rphis valuable article is accompanied by de­
tailed working drawings on a large scal e, and the fur­
nal}e can be m:lde by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIlnc 
A:.vIERICAN SUPPLEl\IENT� No. l1 R2. Price 10 cents. 
For sale by MUNN & Co.� B61 Broadway, New York City , 
or by any bookseller or newsdealer. 

D I RECT FROM T H E  FACTO RY 
THIS DE",K sbipped 
anywhere in tb £) United 
��

a
J�� pUl

o
o'} $ 3 . 0 0  

Examine C a r  cfully 
and If found to be A-I in 
every respect. p a y  the 
balance $ 1 2 . 0 0  and the 
freight, and you will have I the greatest desk value 
ever o:t'f"ered. This de-sk 
is made of selected Oak 
throughout. It is 48 in-

golden. Has pen racks, exte���nIOslfde��
d
b���

n
���lT� I 

etc. All drawers lock by closing- curtain. Nothing- to 
$?s��

l
lJ ���oo.

ve
{v�it��g:�:�k b6:{;���:. 

f
(�LI���s�h

an 
C E NTRAL MA N T E L  C O . ,  1 2 1 2  O l ive St. , ST. L O U I S  

X-�� Manufactory Established 1761. 
Lead-Colored "'late Pencils. Rnbher Band •• 

Erasers. InklS, Penholders, Rulers, Water 
COIOl·S. Improved Calculating Rules. 

Send for descriptive nircular S. 
44- 60 East 23d Street. New York, N. Y. 

Grund Prize, JIighest Awurd, St. Louis, 19 04. 

A brake that holds your car on the �teepest grade and 
on the instant, by the slight est touch of a finger, is the 

Watres Spent Gas Brake� 
. This brake is to automobiles what the air bralre is to 

railroading. the last word of perfect contro1. Spent gas 
���.y i�1������dp1�e;

n
Ji�:f'

i
� 

n
�tfs�f;;�� i�l.�h�����; 

to any pressure dE'sired. Price. complete, $50. If you 
have any doubt,s, we will send you one for 11 month 's 
trial and refund your money if it is not twenty times better than you thought. Special booklet. THE GAS 
ENGINE WHISTLE Co . . 1137 Broadway, New York. We 
also build a whistle for gas engines and motor boats. 

You the STA-RiTE ��g'tY.l" L-"S::.;'"AY:..;":..::."':.:S",HT:...:.;TH:;.:E",""="::.;SE:;:S..:;'-," �i�e " S��: 
nition Plug. Regular Porcelain, $1.50 ; mica, $1.'15. Forty-four sizE'S. They're made FOR the motors. 
The R. E. Hardy Vo., 220 West Broudway, New York 

An Automatic  Pump  
�:!k,:�r��:d�er����;�e��!slrt:Fer��gd wons day aud night without atten. tion or exnense. 'J'be Ninu;ura 
lIydrauIic R am, USED A:,\"D EN­DOR!';ED BY T H E  U .  S. GOVERNMENT. Is made in all <;izes. Free booklet and terms to agents upon request. 
N iagal'a Hydra u l i c  E n g i n e  Co 

140 NASSAU ST., NEW YORK 
Factory Chester J Pa. 

SEPTEMBER 9, I905· 

Shaver's 
J " oy. 

Creamy-comforting_ 
Williams' Shaving Sticks I Shaving Tablets, 

Toilet Waters, Talcum Powder, 
Jersey Cream Toilet Soap, 

etc., sold everywhere 

Write for booklet •• How to Shave 

THE J. B. WILLIAMS CO. 
GLASTONBURY, CONN. 

An Ideal Electric Light Engine 
because o f  its simplicity, safety and reliability under aU conditions j be­cause it is built on tried principles 
after years of experiments is the 
Universal Kel�osene Engine. 

Automatic in operation easily start­ed, and runs steadi1y and at a com­paratively high rate of speed at a cost of less than one pOint of kerOl'lene oi I 
peractuai borse power hour. Praised 
wherever used. Higbest efficiency at lowest ('ost. Ifor prices and terms address. 
VNIVERSAL KEROSENE ENGINE CO. 

6. 8 an,d 10 First St.. New York 

M AX I M U M  POW E R - M I N I M U M  COST 
I f  yon use a pump for 

beer, lard. acids, starch ,  
p et r o  I e  u m I brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold. thick or tbin 
you want to get t·he 

TA B E R  R 0' T A R Y  P U M P  
which doe.s the most work at 
the Jeast expense. Simply constructed. Can be run at 
any desired speed. Perfect­ly durable. All parts. are interchangeable. Needs no skilled workman. Derects g-uaranteed. Catalogue free. 

TABER P U M P  C O "  32 We l l s  St .. B u H a l o .  N .  Y . • U. S A. 

Valuable S(jentifi( Papers 
ON TIMELY TOPICS 

Price 1 0  cents each ,  by mai l  

ELECTRONS AND THE ELECT RO­
NIC THEORY are discussed by SIR 
OI,IVER I,ODGR in SCIENTIFI C  AMERICAN 
SUPPLEMENTS 1428. 1429. 1430. 1431. 
1432. 1433. 1434. 

THE PANAMA CANAL is described from 
the engineering standpoint in SCIENTIFI C  
AMERICAN SUPPLEMENT 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1425, 
1426. 1427, 1386. 1388, 1 389. 1383. 
1381. 1327. 1328. 1329. 1431. 

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

SVBMARINE NAVIGATION. An ex­
haustive review of the suhject is published 
in SCIENTIFIC AMERICAN SUPPLEMENTS 
1414. 1415. 1222. 1223. 

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

THE INTERNAL WORK OF THE 
WIND. By S. P. I,ANGI,EY. A painstak. 
ing discnssion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, SCIENTIFIC AMER ICAN 
SUPPLEMENTS 946 and 947. 

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

STEAM . TVRBINES. Their Construction, 
OperatIon and C01l1mercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 
1307. 1308. 1422, 1400. 1447, 13 70. 
13 72. 15 21. The articles have all been 
prepared by experts in steam engineering. 

PORTLAND CEMENT MAKING is de­scribed in excellent articles con tained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433 
1465. 1466. 1 510. 1511. 

• 

AERIAL NAVIGATION. Theoretical and Practical Discussions. Pictures and Descrip­tions of actually-bnilt dirigible balloons and aeroplanes will . be found in SCIENTIFIC 
AMERICAN SUPPLEMENTS 1I61. 1149 11';0 
1151. 1404. 1405, 1413. 145 5 .  

• • 

THE TANTALUM LAMP. A full ill us· tTated descnption of a �amp having a metal­
hc filament and burnIng at once without preliminary heating appears in SCIENTIFIC 
AMERICAN SUPPLEMENT 15 23.  

THE WATERPROOFING OF FABRICS is thoroughly discussed in SCIENTIFIC AME­
RICAN SUPPLEMENT 1522 by an expert. 

THE SPARK COIL, ITS CONSTRVC_ 
TION A N D  MAINTENANCE. is the subject of a painstaking- article in SCIEN­
TIFIC AMERICAN SUPPLEMENT 1522. 

ELECTRIC IGNITERS FO R GAS EN­
GINES are discussed in SCIENTIFIC AME­
RICAN SUPPLEMENT 1 5 14. 

CARBVRETERS. a subject of immense im­portance to automobilists and the users of oil engines, is weL treated in SCIENTIFIC 
AMERICAN SUPPLEMENT 15 08. 

EPICYCLIC T RAINS, which play an im­portant part in toothed gearing are ably described in SCIENTIFIC AMERICAN SUPPLE­
MENT 1524. 

P rice 1 0  cents each,  by m ai l  

M UNN (8l COMPANY 
3 61 Broadway New York 
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Transmission 
Built upon principles ac:­

knowledged to be the only 
correct ones, mechanically, for 
its partiCular duty, the Cadil­
lac transmission combines 
strength, durability and quiet­
ness, involving complete util­
ity of power and requiring 
the least possible attention. 
With the aid of this wonder­
ful piece of mechanism the 
Cadillac approaches closely to 
being actually trouble-proo/. 
and is the most economically 
maintained of all motor cars. 
The transmission of the four­
cylinder car affords three 
speeds forward-the first 
and only car with the plane­
tary gear system to offer this 
advantage. 
Model F-8 i d e - E n  t r a n c e  Touring 

Car, $950, 
Model B-Tourin&" Car. with detach­

able Tonneau, $900. 
Model E-L i g h t, stylish, powerful 

Runabout, dlvided seat, $750. 
ModeI D-F o u r - C y l i n d e r. 3O h. p. 

Touring Car, $2, 800. All prices f. o. b •. Detroit. 

Write for Cata lDI N. and 
addreSl of nearest dealer. where you may 8Ie and tty a Cadillac. 

CADILLAC AUTOMOBILE CO •• 

Detroit. Mich. 
Member A. L. A. M. 

WELL' DRILLIIiG 
Machines 

Over 7 0  st.es and styles, for drilling either deep or 
Shallow wells in any kina of soil or rock. Mounted 
on wheels or on sills, With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
opera.te them easily. Send for catalog. 

WILLIAMS nROS., Itbaca, N. Y. 

Instru(tive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Cents each by mail  

ARTIFICIAL STONE. By 1,.  P. Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI­
CAN SUPPLEMENT 15 00. 

. 

THE SH RINKAGE AND WA RPING 
OF TIMBER . By Harold Busbridge. An 
excellent presentation of modern views ; 
fully il lustrated . SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT­
!NG OR. RECO RDING TIN PLATE 
ANEROID BAROMETER. By N_ 
Monroe Hopkins. Fully illustrated. SCIEN­
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article . SCIENTIFIC AMERICAN SUPPLE­
MENT No . 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain exce!1ent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 7 20 ahd 7 9 3 de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con­
struction at Horne. SCIEN TIFIC AMERICAN 
SUPPLEMENTS 7 5 9. 7 61. 7 6 7. 641. 

Price 1 0  Cents each,  by mail  

order through your newsdealer or from 

MUNN (8t COMPANY 
361 Bl'oacJwa.y New York 

Scientific American. 
Thread dreSSing machine, G. A. Freden· 

burgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 798,276 
Threshing and flax recleaning machine 

J. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  : 798,463 
�!Ie drying appara.tus, J.  A. Odell . . . . . . . .  798, 443 
'l Ire cap, pneumatIc, H. Harmon . . . . . . . . . •  798,5U8 
'l'ire for wheeled vehicles, F. H. Sterling . •  798,225 
Tire protector, pneumatic. Locher & Pre-

dom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798 195 
Tire, vehicle, H. ID. Irwi� . . . . . . • . . . . • . . . •  798 :185 
Tool holder, W. N. Ager . . . . . . . . . . . . . . . . .  798,125 
Tool, motor driven machine, H. H. Clark • 798 391 
'foy, O. Hammarlund . . . . . . . . . . . . . . . . . . .  : . 798

'
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Toy, C. M. Shailer . . . . . . . . . . . . . . . . . . . . . . .  798 ;533 
Toy gun or pistol, J. H. Wiesman . . . • . • . .  798, 471 
Toy money bOX, J. H. Bowen . . . • . . . . . . . . .  798,491 
rroy, sounding, M. B. Holstein . . . . . . . . . . . .  798,411 
Track gage, C. R. Howard . . .  ,' . . . . • . . . . . .  798,585 
Track sanding device, J. E.  Holcomb . . . . . .  798,283 
Traction wheel, A. de Souza . . . . . . . . . . . . . .  798,224 
Train order delivering service, G. B. Craig 798,092 
'l'ra nsom lifter, J. W. Neff . . . . . . . . . . . . . .  798, 526 ��ap. See s.team trap. 

ap, A. TrIebe . . . . . . . . . . . . . . . . . . . . . . . . . .  798,233 
Tray, sectional, R. J. Carrier . . . . . . . . . . . .  798,264 
Trolley, F. C, . Cottrell . • . . . . . . . . . . . . . . . .  798,394 
Trolley stand, B .  A.  Grassberger . . . . . . . . . . 798, 097 
Trolley wire finder, P. McDonald . . . . . . . . 798,439 
Trunk, M .. Radziejewska . . . . . . .. . . . . . . . . . 798,146 
Tube corrugating machine, Pogany & Lah-

TUb�:�n
bOdi��: 'd�;ic�

' for' �i���i�g: J'. 'Fie'
r�: 798, 448 

Tum
zhl�r 

. ci';��i';g ' 'm'';';hl��: ' 'W: ' :F: ' Alt,,;': 798, 409 

baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798, 151 
Turbine, H. W. Fiske . . . . . . . . . . . . . . . . . . . .  798,577 
Turbine, compound steam, C .  V. Kerr . . . . .  798, 105 
Turbine nozzle, steam, C .  V. Kerr . . . . . . . .  798,106 
Turbine speed regulator, B. S. Church . . . .  798, 496 
Type bar cushion, Smith & Gabrielson . . . .  798, 079 
Type writer, J. A. Ruffin . . . . . . . . . . . . . . . .  798, 215 
Type writer cabinet, M.  J. Hafgar . . . . . . .  798,179 
Type writer paper holder, Haws & White . .  798, 5 1 0  
Type wdting machine, E.  E .  Barney . . . . 798,558 
Uterus support, prolapsed, L. G. Sprague . .  798, 464 
Vacuum tube, W. S. Andrews . . . . . . . . . . . •  798,383 
Valve, combination, A.  B .  Willits . . . . . . . .  798,551 
Valve, combined vent and check, D. F. Mor-

Vah�e�n 
exj,i��i";� ' ;';'gi;';'; ' G: 'j: ' Aitj,�;'; : : : :  m;!n 

Valve goar, H. Lentz . . . . . . . . . . . . . . . . . . . . . 798,425 
Valve gear for exploaion engines, R. H. 

Scott . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798,461 
Valve, throttle, R. A. Norling . . . . . . . . . . . .  798, 292 
Vegetable cutter, H. J. Hoak . . . . . . . . . . . •  798, 584 
Vehicle spindle, A.  H. Worrest . . . . . . . . . .  798, 476 
Vehicles, control of self-propelled, A. G. 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  798,396 
Vehicles, supporting device for superstruc-

tural: parts of, T. J. Lindsay, reissue . .  12, 387 
Ventilator, P. F. Blue . . . . . . . . . . • • . . . . . • . .  798,158 
Vibrator, electric, H. J. Heeney • • . • . • . . . . 798, 339 
Vise mount, E_  E. Ward . . . . . • . . • . . . . . . . . . 798,371 
Wagon, dumping, C. Carroll . • . . • . . . . . . . . .  798, 566 
Wagon train, A.  Kor pel . . . . . . . . . . . . . . . .  798,189 
Watch 

G
wipdin� and setting mechanism, 

Wate� b';g si���';,r: 'T�';';':� '&: W��d:";��d : : : :  m;r�� 
Water column, F. M. Foster . . . . . . . . . . . . . 798,406 
Water heater, electric, E. E. Sager . . . . . .  798,300 
Water seal trap, G.  A.  Hally . . . . . • • • . . . .  798, 507 
Water wheel gate, S.  E. Heathcote • • . . . . 798,281 
Wave motor, F. S. Keyes . . . . . . . . . . . . . . . .  798, 348 
Weaving apparatus, hand, M. E. Bartlett 798,559 
Well-cleaning apparatus, oil, W. E. Gard-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798,504 ;�ll drilling apparatus, C. F. Rigby . • . . . . • 798, 449 

W 
eel , Caesar & Schell . . . . . . . . . . . . . . . . . .  798,390 

heel, J. 1. Maguire . . . . . . . . . . . . . . . . . . . .  798, 433 
Whillletree. G. F.  Danielson . . . . . • . • . . . . . •  798, 268 
Window, F. P. · Plleghar . . . • . . . . . . . . . . . . • .  798, 447 
Window frame and sash, F. A.  Winslow . . .  798, 475 
Wire stretcher, C. L. Chapman . . . . . . . . . . . .  798 , 1 65 
Wood to flexible material, apparatus for 

tEansferring the grain of, T. T. Hol-
linger . . . .  . . . . . . . . . . . . . . . . ... . . . . . . . . . .  798, 182 

Work holder, A. A. Whitman . . . . . . . . . . . .  798 376 
Wrench, G, H. Daddysman, Jr. . . • . . . . . •  798;325 

DESIGNS. 
Badge, J. R. Willcox . . . . . . . . . . . . . . . . . . . . . .  37,514 
Badge, J. S .  Goldsmith . . . . . . . . . . . . . . . . . . . . 37,515 
Cane, D.  Brown . . . .  ' . . . . . . . . . . . • • • . • . . . • • . •  37,517 
Charm, pendant, J. S. Goldsmith • . • • • • • • . •  37,516 
Clock frame, S. M. Lawson . . . • . . • • . • . . . . .  37,518 
Fabric, Pope & Hubner . . . . . . . . . . . . . . . . . . . .  37,524 
Fabric, printed textile, E.  N.  Eames . . . . • . .  37, 523 
Lace trimming, C. G. Neubarth • • • . . • • . . . . . .  37 522 
Lavatory, J. H. Gavin . . . . . . . . . . . . . . . . . . . .  37 ;519 
Radiators for shields, side or bracket, J. W. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 520 
Suit, boy's,  J. B. Welch . . . . . . . . . . . . . . . . . . .  37;521 

TRADE MARKS. 
Air, mechanism for registering or control­

ling the supply of moisture to the John-
son Service Co . . . . . . . . . . . . . . . . . . .  : . . . . . .  45,908 

Ale and ginger beer, ginger, Cantrell & 
Cochrane . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  45,798 

Aluminium kettles, pots, pans plates and 
dls�es, Illinois Pure Aluminium Co . . . . .  45, 948 

Ammoma, Plimpton Cowan & Co. . . . . . . . . . .  45, 789 
Anodyne for external or internal use, N or-

wlch Pharmacal Co. . . . . . . . . . . . . . . . . . .  45, 792 
Antiseptic, germicide, and healing agent, 

Henry Hell Chemical Co. . .  . . . . . . . . . .  45, 705 
Asthmatic pastilles, E.  A. Moulton . . . . . .  45, 742 

.Atomizers and bulb and fountain syringes, 
S. H. Wetmore Company . . . . . . . . . . . . .  45, 870 

Automobiles and selt-propelled road vehicles 
and .parts thereof, Electric V ehicle Co. 45,737 

Automoblles, motor cycles, and similar motor 
propelled vehicles, C. E.  Duryea . . . . . •  45, 889 

Baking powder, Sherman Brothers & Co . . . .  45, 670 
Barrels, kegs, pails, and buckets and parts 

thereof, Chickasaw Cooperage Co . . . . . . . 45, 885 
Bearings, ball, Hess-Bright Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 946 
Beer, Chr. Heurich Brewing Co . . . . . . . . . . . .  45,797 
Beer, Flock Brewing Co. . . . . . . . . . . . . . . . . . . .  45, 802 
Repr, lager, F. & M. , Schaeffer Brewing Co. 45, 690 
Beer, lager, Fred, Hollender & Co. , 

Beer, lager. N. Koehler & C��::�:' . •  ��,�?�: !Ug� 
Belts, ladles' ,  H. A. Austin & Co . . . . . . . . . . .  45, 655 
Biscuit, F. M. Lowe . . . . . . . . . .•. " • . .  ' " . , .  45,91 2 
Bitters, Westerholm Company . . . . . . . . . • . • . •  45, 795 
Blood purifiers and �emedies for female com-

plaints and liver pillS, Lydia E. Pink-
ham Medicine Co. . . . . . . . . . . . . . . . . . . . . .  45,785 

Boller tubes, C .  A. Thompson . . . . . . . . . . . . . . 45, 943 
Books and writing paper, blank, National 

Blank Book Co. . . . . . . . . . . . . . . . . . . . . . . .  45, 683 
Boot, shoe. and leather dress�ngs, Herriott 

Bros. & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 904 
Boots and shoes, leather, L. A. Crossett , . . . .  45, 679 
Boots and shoes, leather, Bay State Shoe & 

Leather Co. of New York . . . . . . . . . . . . . .  45,736 
Boots and shoes, leather, B.  A.  Corbin & 

Son Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,755 
Boots and shoes, leather, E .  T. Wright 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 772 
Boots and shops, women 's,  misses', and chil-. 

dren' s  leather, Dorothy Dodd Shoe Co. , 
45, 857 to 45, 859 

Bulbs and roots, W. Hagemann . . . . .  45, 901 , 45, 902 
Cabinets. kltcben, Hoosier Manufacturing Co. 45,915 
Candy, Hawley & Hoops . . . • . . . • . . . . . . . . . . 45,824 
Canned, bottled, presel"Ved, pickled, and 

evaporated fruits and vegetables, M. L. 
Hall & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 906 

Canned corn, beans, and succotash, H. C. . 
Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 882 

Canned corn, succotash ,  peas, beans, toma-
toes, etc., Merrell Soule Co. . . . . . .  . . .  45,827 

Canned trults and vegetables, Bloomington 
Canning Co. . . . . . . . . . . .. . . . . . . .  . 45 , 659, 45, 678 

Canned vegetables and frnlts, W. T. Rey-
nolds & Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  45,813 

Cards, compositions appUed in  making orna-
mental , Thaddeus Davids Co. . . . . . . . .  45, 653 

Cement, Eclipse Cement & Blacking Co. , 
45, 799, 45, 800 

Chlorate of potasb, Fort Hill Chemical Co. 45, 823 
Chocolate, Walter Baker & Co. . . . . . . • • . .  45,811 
Chocolate crf'ams, Proctor & White . . . . . . . .  45, 666 
Chocolate for eating and cooking, sweet, P. 

Grilling & Co. • . . . . . . . . . . . . . . . . . . . . . " 45, 807 

With Pneumatic 
Resilience 

your til e troubles will 
be ended If ·  you use 

Sw i neha rt 
Cushion Tires 
on your car. They ride easiest. require 
less power, do not skid. climb steeper 
hills, run in car tracks. eliminate break­
downs from punctures and blowou..s. 

A sk for free booklet NO. 3 
Swinehart Clincher Tire & Rubber Co. Akron. Ohio 

" A M O N EY MAK E R  _ Hollow Concrete Building Blocks, 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

. ' T HE PETTYJ OHN CO. 
610 N. 6th Stretit, Terre Haute, Ind. 

T H E  E U R E K A  C L I P  
The most useful article ever Invented 

for the purpose. Indisgensable to Law­
yers, Editors, Students. Bankers, Insur­
ance Companies and business men gen .. 
erally. Book m arker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly . In b oxes of 100 for 25c. 
To be had of all bouksellers, stationers 
and nOt-ion dealers. or b v mail on receipt 
of price. Sample card, b

i
mail, free. Man-

1i��:� ��x gY"'fJ1�:':�"e1d���
e
y' 

If you can drive a nail and cnt 
ont a piece of material from a 
fnll-sized pattern yon can build 
a canol', row boat" sail boat or 

hJ��'!..'i!'nJ
n
t,:u�nlflr:�

e �vneb:t a 
source of profit and pleasure. 

A 11 you need is tbe patterns, costing from 
$2.50 up, ana materials from $5.00 up. '1'h e  
tools a r e  common in every houseb old. Pat-
r::�b��rgri;.PI2 fg��

Y
f:e\:

les and sizes-ail 

The Brooks !'!Ylltem consists of exact 
��e o,rl�:'b�af.a.:mf .r��i,��

s
i��i::�� 

tions and working illustrations .bow­
ing each step of the work, an itemized bill ot 
material required and how to secure it. 

Over six thousand amateurs succe8sfully 
built boats by the Brooks System last y ear. 
�'ifty per cent. of th em h ave buil t ih elr 
second boat. Many h ave establlsbed th em­
selves in the boat manufacturing business. 

Catalogue and particulars free. For 25 
cen ts loo-page catalogue containing voJuable 
�¥t���;ti��V:�:l t��r:::

t
rIY�slr'!��J��

a
gf 

each boat, and a full set for one boat. Full 
line In knock-down and completed boats. 
When so ordered, patterns are expressed, 
charges prepaid C.O. D. to allow examination. 

BROOKS BOAT MFG. CO. 
Originators o f  the Pattern System 

of Boat Building 

409 Ship St., Bay City, Mich., U . is . A .  

AERIAL NAVIGATION,-THEORETI-
coJ and Practical Discussions. PIctures and descrlp 
ti ons of actually· built dirigible boJloons and aeroplanes 
w!ll be found in SCIENTIFIC AMERICAN SU PPLEMENTS 1 161, 1 149, 1 11>0, 111>1,  1404. 1 401>, 1413, 1 4-1i 1> .  Price 10 cents eaoh, by mall. Munn & Vo., 

361 Broadway, New York City, and all newsdealers, 

�8u U S E  GR I N DSTON E S  P 
[f so we can SUPPlY yon. A l l  S1'le� 
"Jo llnted and Il n J lloun ted .  always 
kept in stock. R9mem"oer, we make a 
specialtyof 8el ectin� stones for all spt:' 
CIal purposes. Send for cataloOUf " I "  
The CLEVELAND STONE CO. 

2d Floor, Wi l sh i re ,  C l eveland, O. 

U STA N D A R D  • •  Two=Speed Automatic Coaster Brake Hub 
Makes wheeling a delight, eliminates the .drudgery. Do not waote money 
on experiments when you can buy a perfect attacbment all in one hub. 
Our little bookl et t ells ali about It and is mail ed free. Write to-day. 

THE STANDARD COMPANY Torrinr;rton, Conn. 

" The Stately Homes 
of England" 

of which Mrs. Hemans sang so sweetly, 
undoubtedly had the advantages of an­
tiquity and historic associations, but for 
positive comfort, beauty of design, prac­
tical arrangement and tasteful adornment 

they could not match the luxurious modern dwellings 
illustrated and described in 

HAmerican Homes and Gardens tt 

the new monthly magazine for all Americans appre­
ciating the " home. " 

This unique publication, every issue of which is a 
veritable edition de luxe, introduces the reader to the in­
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni­
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
gardens and the planting of proper flowers. It tells how 
bric-a-brac should be displayed and pictures hung so as 
to get the best effects. 

Subscribe Now, and Include the Beautiful July and A ugust 

Numb;;:;;-wht'ch will soon be Entirely Out 0.1 Print 

Every issue of 72 pages has a handsome colored cover and con­
tains an article upon some particular mansion, with various external and 
internal views, views of garden, etc. , where possible. 

All home lovers are delighted with the magazine, as are also archi­
tects, builders, contractors and prospective home buildersl whether at a 
cost of a modest $3, 000 or the more magnificent ' million-dollar 
dwelling. "  It is intended alike for the economical and the luxurious. 

72 pages each issue. 25c.  per copy. $3. 00  a year, in advance 

MUNN & CO.,  PUBLISHERS, 361  Broadway, New York 
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u. S. Emergency Case Co. 
5 Weaver Building 

Utica, N. Y. 

IN TWO DAYS. 
Spins Sugar into Cot­

ton Floss Candy. 
N. Y. FLOSS CANDY 

MACHINE CO .. 
19 Park Place, N. Y. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small e]ec­
tric motor devised and constructed with a view to as!'ist. 
ing amateurs 'to wake a motor which might be driven 
with advantage by a current derived from a battery, and 
which wouJd have sufficient power to operate a foot 
lathe or ally machine requiring not over one man pow­
er. With 11 figures. Contained in SCIENTU'IC AMER .. 
CAN S UPPI,lTIMlTINT, No. 64 t .  Price 10 centSo To be 
had at this office and from all newsdealerao 

�This Adding Machine 
Would Talk With You 

give it an interview? 
It can talk for itself. It  will 
show you for itself how it will 
save you time, money, labor and 
worry. Just say the word and 

let us deliver to you a I 
STA N D A R D 

th . ature of emp Oyer. Add' This coupon lor e SllIn 
OVE. the Standard 'rll 

0-1 would like to PR . k please deliver on
(
e
408)

r 

Machine at your ns . 
. . 

FREE TRIAL. 
kl "The Standard Way, 

\:I-Please send your .
boo et, 

�e 

�ness 
�� 

Sci�ntific American. SEPTEMBER 9, 1905. 

I Cigars, C. Soby . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,746 
Cigars, J. Vega • • . . . . . . . . . . . • . . . . . . . . . . . .  4f) , H08 
Cigars, S. C. Herbst hnpol'tillg Co. . . . . . .  45,tHO 
Cigars, Y. Pelldas & Alvurez . . . . . . .  . 4G , Slfi, 4fi, 81 6 
Cigars, Alles & 11'ishel' . . . . . . . . . . . . . . . . . . . . 4f>, R22 
Cleaning compositioll, .J. rr. Stun ley . . . . . . 4fi. 8;�:� 
Clocks, Ne�v Haven Clock Co . . 40, 829, 4:-i, S:m , 4G, R40 
Cloths, vroolen, 11'Ol'SlIIIUnn & HufflllUUll Cu. 45, 865 
Coal, Glen Alulll Coal Co. . . . . . . . . . . . . . . . .  45, 891 
Coats, greatcoats, waisteoats, and trousers, 

Il'. B. Q. Clothing- Co. . . . . . . . . . . . . . .  45, 876 
Coats, pants, and oY(ll'alls, )-lablel', Albt'nbt-'l'g 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4G, 663 
Ooatt:;, pants, vPt:;ts, alld oYereoatt:;, Mertz· & 

l\lertz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45,6(}O 
Cocoa, choeola te, broma, and eOcoa prppul'u-

tiol1s, "'1"alter Baker & Co. . . . . . . . . . . . .  45, 728 
Coffee, "'Test Side Rout:;ting and Milling Co. 45, 8 1 2  
Coffee, 'V.  rr. Reynolds & Co. . . . . . . . . . .  45,.s13 
Coffct' , roasted and ground, New Orleans 

Cofi'PP Uo. . . . . . . .  " . . . . . . . . . . . . . . . . . . .  45, 924 
Collars and cuffs, Chwtt, Pea hody & Co. . .  45, G05 
Collars and cuffs, Revt'rt:;ible Collar Co. . . . .  45, 766 
Colors, dry or mixed ,vith oil, 'Vadsworth, 

Howland & Co . . . . . . . . . . . . . . . . . . . . . . . . . 45, 727 
Concrete block machinery, Ideal Concrete 

Machinery Co. . . . . . . . . . . . . . . . . . . . . . .  45, 708 
Cooking utensils made of aluminium and 

aluminium alloys, Aluminum Cooking Utensil Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 726 
Corsets, Itoyal Worcester Corset Co . .45,7G4, 45,76[) 
Corspts, Strouse Adlpl' & Co. . . . . . . . . . . . .  45, 767 
Cotton fabric, coarse unbleached, :Minot , 

Hooper & Co. . . . . . . . . . . . . . . . . . . . . . . . .  45, 741 
Cutton fabri·�'�. woven, Minot, Ho"Jper & Co. , 

45, 826. 45, 894, 45, 890 
Cotton ginning n achinery, A. M.  Gibbes . .  45, .s99 
Cotton piece goods, C .  Schmitz & Co. ,  

45, 768, 45, 769, 45,934 
Cotton piece goods, sheeting, shirting, and 

drills, Suffern & Co. . . . . . . . . . . . . . . . . . .  45, 933 
Crnslling and pulverizing machines, 'Yilliams 

Patent Crusher & Pulverizer Co. . • . . . .  45, 950 
Cure, roup. Pratt Food Co. . . . . . . . . . . . . . .  45, 68G 
Drpss goods in the' piece, Gilbert Mfg. Co . . 4G, 758 
Dress goods in the piece, silk, Gilbert Mfg. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 7fi� 
DI'i1ling, Minot, Hooper & {:lo. . . . . . . . . . . . .  45,762 
Blectrical deVicE'S, cert::Iin, Bryant Electric 

Co. . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . 45, 880 
Electrical devices, certain, Perkins Electric 

Switch Mfg. Co. . . . . . . . . . . . . . . . . . . . . . .  45, 942 
Envelops, Samuel Cupples Envelope Co . . . . .  45, 6R9 
Ryeglass nose guard, F. A. Hardy & Co . . .  45, 8()2 
l!'aul'ics, ·woven cloth, Minot, Hooper & Co . . .  4G,761 
Fertilizers, chemically prepared, Baugh 

Chemical Co. of Baltimore County, xld. 45. RR4 
Filing devices, L. Canda . . . • . . . . . . . . . . . .  45, 696 
�-'ire extinguishers, chemical, Knight & 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,919 
Flavoring syrup for beverages, Rudy & Mere� 

dith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  45,809 
Flint, sand, and emery paper and cloth coat­

ed with an abrasive, American GlUe Co. , 
45, 69�, 45,734 

Flour, wheat, Pillsbury-Washburn Flour Mills 
Co. . . . . . . . . . . . . . . . . . . . . .  . 45 , 744, 45,927,  45,928 

Flour, ,vheat, Pittsburg Milling Co. . . . . .. . . 45, 926 
Ii'lour, wheat, Thornton & Chester Milling 

Co. . . . . .  " . .  , . . . . . . . . . . . . . . . . . . .  45,937, 45, 9;;8 
Furniture, certain named, Widdicomb Furni-

ture Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,751 
Furniture, willow. reed, ratan, and rush, 

Scherrpr-'Villiams Co. . . . . . . . . . . . . . . . .  45, 8:12 
Gin, S. Streit & Co. . . . . . . . . . . . . . . . . . . . . . .  45, 687 
Glass chimneys, lantern globes, and reflect-

ors, Gill Brothers Co. . . . . . . . . . . . . . . . . .  45, 8:m 
Gloves, Fownes Brothers & Co. . . . . . . . . . .  45, 6G6 
Gloves, P. Centemeri & Co. . . . . . . .  . 45 , 820, 45, 821 
Glov('s, silk faoric and kid, P. Centemeri 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45, 888 
Haemostatic. antiseptiC, and disinfectant, 

liquid. Hance Bros. & "Thite . . . . . . . . . .  45, 704 
Hair tonic, l\Iulhens & Kropff . . . . . . . . . . . .  45,775 
Ham, smoked beef, and baeon, 1..1. :Meyer . . 45,711 
Harmonicas, mouth, Firm of 1\1. Hohner . .  45,837 
Harmonicas, mouth, F .  Strauss . . . . . . . . . . . .  45,843 
Bats, mE'n 's  and boys' GaUSS-Langenberg Hat Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 757 
Hf'at storing devices or articles containing 

salts, Thermalite Co. . . . . . . . . . . . . . . . . . 45,939 
HE'els a1ld soles for boots and shoes, elastic 

or cushion, F. W. Whitcher . . .  . 45, 770, 45,771 
Hooks and eyes, De I.Jong ,Hook & Eye 

Co. . . . . . .  ' "  . . . . . . . . . . . . . . . . . . .  . 45 , 877. 45. 878 
Hose, fabric, Eureka Fire Hose Co. , 

45, 673, 45, 674, 45,776 to 45, 781 
Hose supporters, S. C. Kellogg . . .  ! • • • • • •  45, 669 
Hosiery, H. B. Loeb . . . . . . . . . . . . . . . . . . . . . .  45, 654 
Insulating compound, Standard Underground 

Cabl" Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 745 
Keyboard instruments, pneumatically-con-

trolled players for, Aeolian Co. . . . . . .  45,718 
Knit undershirts or undenvaists and bands 

for children, Minnea1)olis Knitting' Works 45, 661 
Lamp shade holders, electriC, J E M Shade 

Holder Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, R�R 
Leather, calf, Pfister ' & Vogel Leather Co . . .  45, 7 12 
Leather dr0ssing and polish, Columbia Shoe 

Dressing Co. . . . . . . .  . .  . .  . . . . . . . .  . . .  . . .  45, 671 
Leather, patent and enameled, John F. 

Kelly Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  " 45, 944 
Lithia, laxative salt of, Vass Chemical Co. 45, 872 
LUbr�f:����ct��i��og�.

e 
.
s
.
i��� . .  ���(�' . . ������ 45, R96 

Magazme. monthly, Strpet & Smith . . . . . . . 45, 869 
:Magazine or periodical, A'nerican Farmer Co. 45, 754 �Ieasurding tapes, I�ufkin Rule Co . . . 45,720, 45, 721 l\f'edicinal pre para tion for the cure of dis-

eases of the blood and skin, Eli Lilly 
& Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 794 

Medicinal preparation for the trpatmE'nt of 
skin diseases, liquid, Norwich Pharma� 
cal Co. . . . . . .  :. . . .  . . . . . . . . . . . . . . . . . . . .  45, 722 

Medicinal preparations, antiseptic, Lambert 
Pharmacal Co. . . . . . . . . . . . . . . . . . . . . . . . .  45, 682 

Medicinal preparations for diseases of the 
mucous membrane, Fitchmul Co . . . . . . .  45,793 

Medicine for diseases peculiar to women, J. 
S .  Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45, 863 

Medicine specific for certain named disf'ases, 
Pabst Chemical Co. . . . . . . . . . . . . . . . . . .  45,788 

Medicines, proprietary, Martin H. Smith Co. 45,710 
}Iedicines, toeological, N.  B. Peraza . . . . . .  4,5, 022 
Metal polish. W. J. Ladd . . . . . . . . . . . . . . . .  45, 909 
Mineral waters, natural, Fred. Hollender & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 804 
Music rolls, perforated, Holland Development 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.733 
Music rolls, prrforated. Aeolian Co. 45, 849, 45, H50 
Neckties and neckscarfs, Castle-Windsor Co. 45,725 
Opera glasses, F. A. Hardy & Co. . . . . . . . .  45, 860 
Organs, comprising pneumatical1y-controUE'd 

playing mechanisms, Aeolian Co . . 45 , 71 7 ,  45,719 
PaCking for oiston rods, pumps, and valve 

stems, Pilley Packing & Flue Brush l\Ian-
ufacturing Co. . . . . . . . . . . . . . . . . . . . . . .  " 45, 6R4 

Paint, J. S. Reder . . . . . . . . . • . . . . . . . . . . . . 45, 665 
Paints, Tarr & Won son . . . . . . . . . . . . . . . . 45,940 
Paints and varnishes, Harvey & Seymour Co. 45,903 
Paper employed for packing food products, 

Paterson Parchment Paper Co. . . . . . . . .  45, 874 
Paper or periodical, monthly agricultural, 

Wilmer Atkinson 00. . . . . . . . . . . . . . . . . .  45, R75 
Peannts, Gwaltnev-Bunklev Peanut Co. . .  45.91 6 
Pencils, lead. Ea�le Pencil Co . . . . . .  . 45 , 700, 4 5 , 7fi6 
PE'ns, fountain, C. E. Browning . . . . . . . . . .  45, 85fl 
Peppor, .J. H. Burden . . . . . . . . . . . . . . . . . . . . 45, 8R3 
Perfumery, Mulhpns & Kropff . . . . . . . . . . . .  4fi. 743 
Piano players, Aeolian Co. . . . . . . . . . . . . . . . 45, 851 
Pianos. �'. G. Smith . . . . . . . . . . . . . . .  . 45, R44, 45. 845 
Pianos, Steinway & Sons . . . . . . . . . . . . . . . .  45,846 
Pianos, Wm. Knabe & Co. �ffg. Co. , of Bal-

timore City . . . . . . . . . . . . . . . . . . . . . . . . . . 45, 853 
Pianos, Webster Piano Co. . . . . . . . . . . . . . . .  45, g54 
Pianos and the parts thereof, Chickf'ring 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 855 
Pianos. comprising pneumatically-controlled 

playing mpchanisms, Aeolian Co. . . . . . .  45, 8f)2 
Pianos, grand. Steinway & Sons . . . . . . . . . . . . 45, 847 
Piunos, upright, Steinway & Sons . . . . . . . .  45, 848 
PilIs, liver, Dr. 'rutt Mfg. Co. . . . . . . . . . . .  45, 691 
P1a stE'r. ,vall . GranitirH" Wall Plaster Co . . . 45,fl9R 
Polishing pads, Royal Lubricating on Co . . .  45,790 
Pre para tion for removing stains and for 

cleaning and polit:;hing metal, S .  R. 
Ericsson . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,RO l  

Pumps, steam, J. E. Cameron . . . . . . . . . . . .  45,887 
Razors, Graef & Schmidt . . . . . . . . . . . . . . . . . .  45, 866 
Remf'(lies for certain named dis(lases, Od 

Chern. Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  45. 923 

Let us send you Free 
Our Book on LIGHT 

It Tells How 
To 

Save M o ney 
You may be losing 

money on light right 
now! You may be pay· 
ing too w'uch money 
for too Ii .tIe light ! 

You certainly are if 
you're using the ordi­
nary open tip gas jet­
the ordinary incandes­
cent gas burner - or 
the ordinary incandes-
cent electric. e 

We tell you in our 
Book on Light how to 
save from $S to $100 
a year and obtain 
from 3 to 20 times as 

The LIght much light as you'll 
get from the above kinds of light. Simply by using the Lindsay Light-the great money saving light. Which is entirely different from every other light in its mechanica1 construction-which you can easily put up yourself. and which we will send you complete. Burner. MantJe and Globe, express prepaId to your home for t1.00 if your dealer doesn't handle them. 
dre� ui�rd�°fr ��e� g���l o�ori�hln:hrghrte,1; how to save money. Address 

LINDSAY LIGHT CO., 
195-197 M ichigan St.. 

Chicago. 
91 Chambers St., 

New York. 

For Domet Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CEKT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGlIT. 

,., Exclusive territory to good agents. �Write ror 
catalogue and prices. 
Chicano Solar Uohl Cr,. J'pnU". Ch icaqo 

L U F K I N 
TAPES AND R.ULES 

ARE THE BEST. 
For sale everywhere. Send tor 

Catalog No. 16. 
L U F K I N  R U L E C O. 

Sag i naw, M ich.,  U .  S. A. 
New York and London. 

RADIUM AND THE RADIO-ACTIVE 
Substances. No better or clearer scientific account has 
been publisbed than that contained in SCIENTI]'lC 
�fIt��lCi��t�r;�:e������nltb��t raa�u;r:g��C�������1 
active substances. Price 10 cents. by mail. Munl1 & Co., 
361 Broadway, New York City and all newsdealers. . 

15 Days' Trial 
on This 

MARINE ENGINE 
qJ1r�d.C�� pr:��f�t J;;: 
tance 1000 miles. Spark plugs 
$1.50, guaranteed 365 days ; also 
Second-band Engines. 
M'DONALD &: ER.ICKSON 
34 W_ Randolph St_. Chicago. 

O P ·  t A Ma,;ic Lantern for showing Engrav� 
, ings, Prints, Cuts. Illustrations In Books, paque rO)81"tl:C' or Models and Specimen� on the Screen w1tnout 

. '. . 

pnviolls p"pamtioll, bdlliantly lighted and 

, 
in natural colors. Send fo], circular. 

Williauu�, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Fa. 

GAS-ENGINE  DYNAMO 
Steady light from an ordinary Gas or Gasoline 

Engine. Bearings designed to support 
Balance Wheel

' outboard 
ROCHESTER ELECTRIC MOTOR CO. 

1 0 · 1 2  Frank St •• R.OCHESTER.. N. Y •• U. S. A. 

,J U S T O U T  

modtnt 6as=Engin�s 
A N D 

Produttr=6as Plants 
:By R. E. MA THOT. M.E. 

3 1 4  Pages Bound in Cloth 152 Illustrations 

Price $2.50. Postpaid 

. 

A Practical Guide for the Gas-Engine Designer and User. 
A book that tells how to construct, select, buy, install, operate, 

and maintain a gas-engine. 
No cumbrous mathematics : just plain words and clear drawings, 
The only book that thoroughly discusses producer-gas, the com ­

ing fuel for gas-engines. Every important pressure and suction 
producer is described and illustrated. Practical suggestions are 
given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 

M U N N  C O M P A N Y, P u b l i s h e r s 
361 Broadway, New Yorh 
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"It Beats the Devil" 
A customer writes us as follows : u It be'lts the dflvit what a 

!nan will sometimes do to save money. Two years ago I pUt'­
chased an engine of --. The price was very low and I 
fi;;nred 1 would not be much out of pocket even if the engin e 
w�s a failure, but I was wrong ; I paid nearly t-wice the pr�ce o f  
Cle engine trying- to g e t  satisfaction out o f  i t .  Neither could I 
get any satisfaction from the people who built the engine. I 
p:uess they figured they sold it so cheap they couldn't afford to 
pay postage answering my letters. J.ast year I was again at­
t.racted by anothn • something" for nothing ' proposition and got 
sold fig-ain. I believe I now know the difference between a 
cheap motor and a good one. A number of your machines are 
used in boats here on the river and r know what thpy are. Send 
IHe your latt'st catalogue and " r  will place order -with;n ten days 
for one of your 9 horse power douhle-I:ylinder engines." 

Tht: above letter is a fair sample of similar experiences that 
const.antly come to our notice. Perhaps you are III the sam\! 
bo�J.t. In any event, if you are interested in marine motors, 
st'nd 10 ('ents in stamps and we will forwm'd our 84 page hand­
somely Illustrated 190� catalogue. Address Dept. "'�. 
SMALLEY MOTOR CO., LTD., Bay City, Mich., U. S. A. 

1o,lember of the l\ational Ass'n of Engine and Boat Mllfrs. 

Ct���t Bicycle I�O Motorcycle 
at  a moderate cost by at­
taching the �l1esco 1 3!{ b.p. 
Motorcycle Outfit which includes all accessories to 
make a complete motorcycle 
from vour bicycle without 
alteration. ChoIce of trans� 
f�;���ies 

C:�dle�e
y�Ir; 

Motors. Parts sold separately. \Vrite for catalogue. 
Motorcycle ·Equ ipment and Supply Co., Buffalo, N. Y. 

Scientific AlTlerican 2 I I 
Remedies for diseases peculiar to women, 

Martin H. Smith Co. . .  . . . . . . . . . . . . . .  45, 787 
Remedies for malnutrition, Carnrick Pharma-

cal C·o. . . . . . . . . . . . . . . . . . . • . . . • • • • • . • . •  45,817 
Rf�medy. consnmption, Pi so Co . . . . . . . . . . . . .  45, S7:J 
Remedy for dyspepsia and indigestion, U. 

B. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45,784 
Remedy for gel1ito-urinary and venereaL dis-

eases, Benz-Ol Capsule Co. . . . . . . . . . .  45, 871 
Remedy, headache, E.  C. De Witt & Co . . . 45, 680 
Roofing, shell-surfaced ready, A. H. "'hite 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 881 
Rubber horseshoes, V\!hitman & Barnes J\'Ian-

ufacturing Co. . . . . . . . . . . . . . . . . . . . .  . . . .  45, 945 
Safety pins, E. M. Silberman . . . . . . . . . . . . 45 , 7 1 6  
Safety pins,  J. D. Conover . . . . . . . . . . 45,818, 45,819 
Salve, C. S .  rr. Hansen . . . . . . . • . • . • . . . . . .  45, 78:3 
Salve . or paste, Eli Lilly & Co. . . . . . . . . . .  45,791 
Seams, hems, welts, and overedging, Will­

cox & Gibbs Sewing Machine Co. . . . .  45,773 
SE:wing machines, 'Villcox & _ Gibbs Sewing 

l\:Iachint� Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  45, 835 
Shade fabrics, windo-w, Joseph Bancroft & 

,Sons Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,740 
Sheet meal for interior decorative purposes 

Agents Wante� li �"::���,��:��������::: in . e,very rai!w�y shop to k�['fe
e
J\VS;j��a�fw\e

y
e3��i�I��b30��dn" .�I:ii����· in��: SOliCIt subscnptIOns for
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he mana. Ladies al80 admitted, Write for catalogue l/l *Z All JJl:tl * M O R S E  S C H O O L  O F  T E L E G RA P H Y 

at wan aster �tchanu I C i n c i n na.t i ,  0 . ,  Buffal o , N . Y . ,  At l a n t a . !!a .  La Crosse.  
� ., W I S . ,  Texarka"a, Tex . ,  S a n  Fra n C I S c o .  C a l .  

and ornamental plates, Enameled Art LIBERAL Metal Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45, 699 

ONE DOLLAR A YEAR Send for this COMMISSION TO AGENTS Print your own cards, circul ars &c. 
Sheeting in bolts, brown cotton, John S .  

Brittain D. G. Co .  . . . . . . . . . . . . . . . . .  . 
Sheetings, Pelzer :Mfg. Co. . . . . . . . . . . . . .  . 
Sheetings and drillings, Loray �fills . . 4-5, 892, 
Sheetings and drillings, Orr Cotton Mills . . 
Sheetings and drills, Orr Cotton Mills . . . .  
Sheetings and drills, Easley Cotton Mills . .  
Sheetings and drills, cotton, K. hvahara, 

45,760 
45,763 
45, 89:1 
45, 925 
45, 668 
45,890 

• • • •  ADDRESS • • • .  

Railway Master Mechanic 
Security Building Vanderbilt Building 

CHICAGO NEW YORK 
45,917, 45, 920 Men and boys wanted to learn p lumbing trade ; Shells and cartridgeg, shot, WinchE,sh�l' Rc- �reat demand for graduates $4.00 to $5.00 day j many :peating Arms Co. . . . . . . . . . • . . . . . • . . • •  45, 730 cOD;lplete course two months ; graduates admitted to 

Press 8 5 .  �mall newspaper pre�8 $ 1 8. 
Money saver. Print for otber&, big profits 
Typesetting easy. printed rules sent. 
Write to makers for catalog.presses,type 
paper, &c. 'I'HE PltESS CO., lUJ<:RIlIF�N, CONN. 

AUTO STORAGE BATTERIES 
ALL KI N DS 

THE WILLARD STORAGE. BATTERY CO . CLEVELAND 0 Shells, paper shot, V\Tjnchester Repeating UnIOn and :\la�ter Plumbers' Association. CO YNE Arms Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 45,729 BROS. CU. PLUMBING SCHOOLS. New York . Cin_ - d I W Shirt waists and shirt waist suits, Sondheim, cinnati and St. Louis. (Day and Night el iSS. )  Ifor free Ex p e r l' menta I ocO M o e ork Stein & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  45, 662 catalogue address 23tl Tenth Avenue, New l: ork. 
. Sboepofi��gh 

M���lfa�fl�:fne: g�.
ess

.
i
��� . .  ::�.

r
:� 45, 732 [U��'r."3rrr� Gir. &: ad1Jice free. "'-"ill. Gardam & Son.45-51 Rose St.oN Y 

Shoes, ladies' leathpr, A. Shuman & Co. . .  45, 672 w.�� <,'orliss Engine�, Brewers' � i lk, ra,v, waste, and spun, MorimnI'a. Arai and 1iott_J e.rs Machinery. 'l'HE VIJ,/PER & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  45, 867 MFG. CO •. 89'J Clinton 8t. ,  Milwaukee, Wis. 80ap, scouring and toiIet, East River Co . . .  45, 782 
N011P, toilet, Mulhens & I<ropff . . . . . . . . . . 45. 709 
SouP. toilet, Cincinnati Soap Co. . . . . . . . .  45, 879 
Poavs, toilet and laundry, Beaver Soap Co. 45,724 
Soda fifty-eight per cent dense, pure, Sol-

vay Process Co. • • . . . • . . . • • • • • . • . . • • . • 45.936 
Sp('citlc, croup, ",V. "T. Lee . . . . . • . . . . . . . . . .  45,7RG 
Rpecific, crono. O .  II. Hulest . . . . . . . . . . . . 4·5 , 825 
Specific for kidney and analogous complaints, 

MODELS & E X P E R I M E N TA L W O R K .  Inventions developed. Special �lachinery. 
E. V. B I L LAAR D .  24 Fran kfort Street.  New Y o r k .  

Dies, Tools, Models and  Special Machinery. :l:��'"l1'�;'��:::t":,�' HOEFT de. MOORE,  Ch Icago, U. S. A. OFFICE &s aT FIn .. AVE.'" Eo WORKS l r< /).AliA: � rHAN KLH< STHf:l:'I'S 
Ij'ostE�r Milburn Co. . • . . . . • . . . . . . • . • . . 45,864 

SPO
O���Il!g�

k
�. a���lt�)�:e� S��� �jf::

e
��.

a
�� 45,713 BALLOONS 

Rtnrch . . glOSg , Sif-'g,"el, Cooppr & co . . . . . . . . .  45,747 -----------------------

Aeronaut L. Stevens, Box 181 Madison Sq., N, Y. 
Stove polish, Phoenix Plumbago Mining Co. , Experimental Work. Designs for Automatic Machinery. 

IN V E N TO RS. -Our 8pecialty is practically devel­
oping inventions. Design and bUIld svecml, plam and 
automatic lJlachinery, presses. dies, mGdels, patterns 
a,.nd jigs. Send for Booklet No. 5. 

I A. NACK" & SO". 206-42 S. 9th St , Philadelphia, Pa 

45,929, 45.930 U. M. MAYER, M.E. ,  1131 Monadnock m., Chicago, Ill. Stove polish . liquid, W. :r. Ladd . . . . . . . . . . 45. 9 1 0  

-- T I h >;toves and ovens. c(v)k. Fl. II. IIuenefeld . . 45, g05 CAL I  FORN IA c�'aatramjOgBs.arga
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oY• e e g ra p y �tovps and ranges, Stamford Foundry Co . . 45,941 C 

Htoves and ranges, Eclipse Stove Co . . . . . . 4G, 947 

Circular free.  Wonderful 
aut.omat.i0 tear.h8r. 5 gtvles 
$2 up. O:llNIGRAI')[ 
CO., Dept. 52. 39 (Jurt .. 
Jandt St., :N ew Y ork. Sugar, syrup, molasEles, and glucose, Goyer RUBBER Expert Manufacturers 

Alliance Refinini( Co. . . . . . . . . . . . . . . . .  40,900 Fine Jobbing Work �{lt fof .. \Y ,t .. · "rtt ... 1 '1:r"'" �1 "r�"U. Surgical instruments; I" . A. Hardy & Co . .  45, 861 8 aM · I A t � \ryUnu\,\, � "' '' �\"""' �"" ill",, !) Suspenders and braces. Harris Suspender Co. 40.707 PARKER. STEAR�S &: SUTTON, 22 .229 South St., New York I . -:-... aglca ppara US. 
) Syrup. maple, Hill Syrup Co. . . . . . . . . . . . .  45. 907 EX PERIMEN T A L  WORK Scientifically , '  Grand Book Catalogue. Over 760 engravmgs BET'��EN 

J W TMAN et als I Talking machines, A. rI'. Moore . . . . . . . . . . 45, 839 and accurately executed. Models and small machinery " . . ERI�E Oom���,�nts, . ,  " ;1 On Bill, etc. �ea, L
G
everring l 9

t
o
t
!f(,(, c< Co. . . . . . . . . . . . . . . . . . .  4

4
g , �0

1
6
1 perfected. S'l'EN])lCKE & VOLK.MER, 61 Fulton Street. I 25c. Parlor TrICks Catalogue, free. 

and Receiver's Sale. flas. :of .  -,oc n .  S .-..,ons . . . . • • • • • • • • • • • • • • ,) , �, Telephone 5655 John. MARTINKA & CO . .  Mil'S . •  4:)3 Sixth Ave., New York. PYRO ELECTRIC COMPANY, Tpas. ,T. lVT. l\Iont?,olDPry . . . . . . . . . . . . . . . . . . 45.01 4 Deje.ndant. 'l'hillIlP l'S and colors. C. A. V\Tilley . . . . . . . .  45, 66.4 

B vi.rtue .of an order of the Chancellor .of the State 'l'in . .01' terne plates, Conklin Tin-Plate & � 
of Jew Jersey in the ab.ove-entitled cause, bearing- date Metal Co. . T '  . . . . . _ . . . . . . .... . . . . . . . . . . . . . .  4;) , 886 
the ninth day of May. nineteen hundred and five, I Tobacco, leaf, V\ .  T .  grant � Co. , 
shall expose for sale at public vendue at my .office, ! _ 45. 670 to 4;), 677, 45. 701 to 45.703 
ROGms 433 and 434 Prudentjal BuHding. No. 765 Broad rob�cco, plug, )T?narch Tobacco Works . . 45,82� Street Newark N .T. on 'l'hursday, the twenty-first day rOl1IC, RUlmer Hemly Co. . . . . . . . . . . . . . . . .  45.74.) 
of September ne�t, �t two o'cloc� in the !lfternoon of . rronic, animal, Pratt FOOd . Co. . . . . . . . . . .  45,868 
that day, certain pat.ents belongIng to saId defend��lt Trestles, paper hangers' ,  MIller Ladder Co. 45, 750 corporation dated November 1. 1904. and numb!3re!1 7 i t1... Valves, cocks, and hydrants, Pr"att & Cady 
838 ; 773,839, which said patents are on certa111 lllveu- . Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,931 ti9�s respectIng .the develoP¥1ent of beat . and elec · VarniRh stain. Hanna Paint :Mfg. Co . . . . . . 4-5, 949 trIClt:v:, and especully certaIn I tnprOvem�nts In thermo.. Val'llishe-s, 'Vadsworth, Howland & Co . . . . . - 45,758 
:�id\j����d:�£

t
g�:Jo��ag��

o the gGod WIll and name of ,; arnisb:"�, japans, and floor polish, Lilly . 
Th ' d l tt te t ljlaY be illspected at the above- 1 .

. 

Vallllsh Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 45, 921 
nam:cf�hic� O{

r
:h�

a
Re�eiver and tbe conditions Gt sale Vf'termalT remedy, Dr. B . J. Kendall Co. , 

will be announced upon application or at the time of sale. . 45, 697, 4g . 698 
Dated August 4 1905. Wagons. Molme Plow Co. . . . . . . . . . . . . . . . . .  4,), 913 

EDWARD H. DU�YEE, FRANCIS CHILn, .1 1'. ,  ,,1"ashboilf:'l's . hncke-ts, cans, �ettles, etc. , 
AOlicitor and of Counsel Receiver of Pyro T 

s�ept meta�, M. �{amenstem . . . . . . . . . . 45,91 8 
with Receiver. Electric Co. V\�nshlIlg mac�mes, FJ . H. Huenefeld . . . . . . 45.706 

MASON ' S  NEW PAT.  W H I P  H O I ST S  
save expense and Jiability incident t o  Elevators. 

Adopted by principal storehouses in New York & Boston 
Manfd. by VOLNEY W. MA SON & CO., Inc. 

l>t'ovldence, le. 1., U. 8. A. 

TYPEWRIIER�M���5 
AU the Standard machines SOLD or RENTED ANY. 
WHERE at HALF MA:NUFACT U RERS' PRICES. 
Shipped with privilege of examination. Send for Cat. 

Typewriter E mpor i um . 203 LaSalle St., Chicago 

GINSENG The money making c r o p .  
Easily grown. Room i n  your 
garden to grow hundreds of 
dollars worth annually . Roots 

for sale. Plant now. Literature free. Write today. 
BUCKINGHAM'S GINSENG GARDEN, 

Dept. 4, ZaneSVille, Ohio. 

LET U S  B E  YO U R- FACTO RY 
W R I T E  F O R  E S TI MATE ON A N Y  ART I C L E  

Y O U  W A N T  M A N U FACT U R E D  
STA M PI N G S ,  M ODELS. E X PER . WORK W R IT� FOR FREE BOOKLET . 
T H E  C LO S E  M A C H I N E  &. S T A M P I N C  C O .  970 H a m i lton St. , C l ev e l a n d ,  O .  

G I N S E N G $25,000 made from one-half 
acre. Easily grown thrGugh .. 
out the U. 8. and Canada. 
Room in YGur garden tG gro J/f 

thousands of dollars' worth. Roots and seeds . for sale. 
Send 4c. for postage and get our booklet n N telling all 
about it. McDowell GIJlSeng Garden, Joplin, �lo. 

l a"J g w % d 3 ! � 
Writes or translates, composes, proofreads, e lectrotypes, 

pri nts, b i nds, sei l s ,  b uys, excha nges, publishes, 
BOOKS I n  many Languages. 

LANGUAGES P R I N T I N G  COM PANY 
Languages Building, I S  west 18th St., New York 

TRADE MARKS 
DESIGNS 

COPYRIGHTS &C. 
q��lI�n:s�����rJ �l:�[����i��df�::

c
���\���:� invention is probably patentable. Communtca� 

tlons strictly conlldentlal. HANDBOOK on Patents sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 

/lPecial nottce, without charge, in the 

Stitntific Jlmtritan. 
A handsomely Illustrated weekly. J,argest cir-
����t:oi�irf ���tt

C
��$i.

i
fiso1�U��:h n�:�d:al��� MUNN & CO.36 l Broadway, New York 

Branch Office. 625 F St.. Washington, D. C. 

V\ atchcases, F ahys W·atch Casc' Co . . . . . . . . . 45, 692 W"atehps, watehCaSf'R, and watch move-
ments, B .  L. Strasburger & Co . . . . . . . . 45, 748 

"rutches. vratC'hcases, and watch move-
ments, K('ystone Watch Case Co . . . . . . . 45, 834 

Watches, watehcasps, and v.ratch move­
ments, Philadelphia ""'ateh Case Co. , 

45. 841 . 45, 842 
'Vatrr heating apparatus, Rpnta V\Tater 

Hpa ter Co: . . . . . . . . . . . . . . . . . .  45, 932 
Waterproofing and weatherproofing cotton 

dUck. compound for, \V. H. Robeson . . .  45, 831 
Whisky, United Wine & Trading Co. . . . . . .  45 , 657 
1\!hisky, Rhomherg Bros. & "(;·0. • • • • • • • • • •  45. 658 Whisky, K Streit & Co. . . . . . . . . . . . . . . . . . .  40, 667 
Whisky, C. H. Ritter & 00. . . . . . . . . . . . . . .  45.686 
vVhisky, La:.omruR & Nassaner . . . . . . . . . . . . 45, 688 
"r:risky, Betzfelder. Bronner & Co . . . . . . . . . 45 . 735 
vVhisky, VV. L. V\.Teller & Sons . . . . . . . . . . 45. 752 
"'hiRky, James Clark Distilling' Co . . . . . . . . . 45, 796 
"''''ine, sherry. S. Streit & Co. . . . . . . . . . .  45,715 
'Vines, Brand Brothers Co. . . . . . . . . . . . . . .  45, 694 
V\!oodworking machines, cutter and matcher 

bpads used in, Samuel J. Shinner & 
Sons . . . . . . . . . . ,  . . . . . .  . ,  . ,  . .  . ,  . . . . . . • . .  45,935 

I,AB ELS 
"Berlin Lung Cure," for medicine, Berlin 

Medicine Co. . . . . . . . . . . . . . . . . . . . . . . . . . 12.353 
" Bison, Cream Sugar Corn , "  for canned corn, 

Riverton Packing Co. . . . . . . . . . . . . . . . .  1 2 , 346 
"Campbell 's Best of Wheat, " for wheat food, 

G. G. S.  Oampbell . . . . . . . . . . . . . . . . . .  12, 345 
"Old Chats\vorth, "  for whisky, P. Gold-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,349 
" Olive Massage Cream , "  for skin food, 

R. W. IJuedeke . . . . . . . . . . . . . . . . . . . . . .  12)352 
"Prf'miato Pastificio a Yapore, "  for maca-

roni, V. Viviano & Bros. . . . . . . . . . . . .  1 2 , 347 
"Roval Cbpf, " for cigarettes, Royal To-

11a("('0 Co. . . . . . . .  .- . . . . . . . . . . . . . . . . . . . .  12,351 
"The Rrownie Clip . "  for paper clips, Flex-

iblf' Back Loose-Lpaf Ledger Co. . . . . . .  12, 354 
"Tistlnul'P , "  for malt extract, Paragon 

Malt Flxtraet Co. . . . . . . . . . . . . . . . . . . . .  1 2 . 348 
"Trade Seal, " for cigars, A. C. Henschel 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,350 

PRIN TS. 
"Carolina Brights Cigarettps . "  for  ci�ar-

ettes, Wells-Whitehead Tob. Co. . . . . . .  1 ,409 
" Circus Dolls No. 2 . "  for patterns for paper 

dolls. Gl'ay Lithograph Co. . . . . . . . . . . . .  1 , 412 
"Circns Dolls No. 3, " for patterns for paper 

dolls. Gray Lithograpb Co. . . . . . . . . . . . .  1,413 
"Circl1R Dons No. 4. " for patterns for paper 

ilolls, flray Lithoi(raph Co. . . . . . . . . . . . .  1 ,414 
"Prn tts Whppl of Success , "  for medicines, 

Pratt Food Co. . . . . . . . . . . . . . . . . . . . . . . . .  1 , 411 
"Take a Pnnch, " fOT" cigars, J. W. Smith . . .  1. , 4 1 0  
"Thp Cow Bov, " fot' heer, Geo. Wiedemann 

Brp\ving Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 4-08 
"The Hold Un. " for heer, Geo. Wiedemann 

Brewing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,407 
" 'The Luck of Roaring Camp' Arrival of 

the first Luxury , "  for beer, Geo. 
Wipdemann Brewing Co. . . . . . . . . . . . . . . .  1 , 406 

A printed copy of the specificfltion and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
'liven. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may DOW be obtained by the in­
ventors for any of the inventions named in the fore­
goIng- Ii�t. �"or terms and further particulars 
addres8 Munn & Co., 361 Broadway, New York. 

,\ 
The whole face of every-day life is being changed by the 
introduction of electricity. Here is the story of electricity 
in all its various uses, told in non-technical language. 
We know of no book or set of books that treats the sub­
ject with such absorbing interest for the general reader 

PROF. EDWIN 
" Electric i  tv In -' 

U Dr. HoustGn needs no intro­
duction tG the electrical 8tudent. His writings are always clear and 
entertaining ; above all, accurate. 
'J.1he style .of the work is such that 
any one can read it understand­
ingly. Indeed, if any GIle goes 
through this work carefully, he 
may consider hi.mself . well · posted 
in elementary electrical science." 
-From The ElectTicalReview, Feb. 
18, 1005. 

" It will be of great help to non­
professional electricians."-W. T. 
PUPI N, Professor of ElectrG·me­
chanics, Columbia University. 

" r.I'here is no slurring over diffi .. 
culties, but an earnest effort is 
made to present them in such a 
�rE
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d���;f�<;��?� From The Sun, New York, Jan. 21, 

190.,. 

p���Pli�di�hi�gaPt�gy
to ;�r� pr�: 

tended. "-A. E. KJo':;NN ELLY, Pro­
fessor of Electrical Engineering, Harvard University. 

" The manifold appJications .of electricity in modern industry are striking]y shGwn in the illustra .. 
tlons."-JJ'rom The Review oj Re­views, Feb. 1905. 

J. HOUSTON'S 
Every-Day Life " 

Vol. 1. THE GENERATION OF ELECTRICITY AND MAGNETISM ;  584  pages, 2 1 7  illustra­
tions, of which 19 are full pages (3 in full color) . 

Vol. II. THE ELECTRIC ARTS AND SCIENCES ; 566  pages, 3 1 3  illustrations, of which 
19 are full pages (3 in full color) . 

Vol. III. THE ELECTRICAL ARTS AND SCIENCES (continued) ; 609 pages, 270 illustra­
tions, of which 18 are full pages (2 in full color) . 

This is undoubtedly the most comprehensive and' extensive popular 
treatise on electrical subjects. It is written by the foremost electrical 
expert of the Unite d States, Prof. Edwin ]. Houston, a founder of the 
famous Thomson-Houston Electric Company, now known as the 
General Electric Company, whose arc and incandescent lights and trolIey­
car system are now used practically all over the world. 

It is no longer a matter of  choice whether or not one shall become 
acquainted with the general facts and principles of electrical science. 
So intimately does electricity enter into our every-day life, that to know 
nothing of its peculiar properties or application is, to say the least, to be 
severely handicapped in the struggle for existence. 

The three volumes will be sent by express, prepaid, on receipt of $4. 00  in 
stamps, draft, money order, or registered letter. A special easy payment 
offer will be submitted upon request. A prospectus will be sent upon request 

P. F. COLLIER & SON, 404 West Thirteenth St. , New York City 
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Orient Surrey, Price, $ciaO 

Summer Rides in an Orient Buckboard 
Can you th ink of any better sport ? Spinning along at 
express train speed , in a car 80 simple a child can run 
it-DO fear of troublesome breakdowns nor tinkering on 
the road-and the running cost is less than � cent a mile. 

Orient Buckboards are made in four styles, for two or 
�'i.�� ¥:�:$f5"oli
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Dept. H. 

WALTHAM MFG. CO. ,  Waltham . nass. 
Members of Association of Licensed Automobile Manufacturers. 

New York 
Belting & Packing Co. Ltd. 

Manufacturers of  high grade . Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, Steam, 
Suction and Garden Hose, etc. , Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 

Write for catalogue. 
91-93 Chambers St. , New York 

To INVESTIGATE 
The mechanicnlly correct 
DURYE A ,  invariably is 
to purchase. Uuryess 
are different is the reason. 
Patented features make 
them £ot' Comfort and fo

c
r
onle�Wet
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Reason \Vhy. 

D U R Y E A  P O W E R  CO . . 44·84 Aeyrud St. ,  Read i n g ,  Pa . 

Stationaries, Porr,ables, H01Slers. Pump­
ers. Sawing and Hoat Outfits, Combined 
with Dynamos. 

G asoline, Gas, Ke1'osene. 
Send fm' Gatalogue. 

State Power Needs. 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 .  STER L I N G ,  I LL .  

W h at I s  D aus ' T i p -To p ?  
'1'0 PUOVE thnt lJaus' " Tip Top " is 
the best and simplest device for m:l.king 100 eopiel[!. from pen�written and 50 
�opie� from typelVntttn orhdnal, we will 

�Tth:I��I�I�p
d�::�:a��, t��� (��:) 

���:: �:�!O les.- '5 trade. d18count of Net 
SS?1i per ('ent. or 

The FeIix A. B. Daus Duplicator Co., Daus Bldg , 111 John St., �ew fork 

8 I Ail val'ieties at I O W eS(, pnces. Best .Hailroad 
Track and Wagon or Stock Scale� made. 
Also 1000 useful artlCles. including Safe�. ca 88 SeWIng :.lachine •• Bicycles. Tou l s. etc. �ave 

Money. Lists Free. CHICAGO SCALE co .. Chicago. II I .  

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

P R E PA R E D  R .  H . M A RTI N ,  
ASBESTOS FIBR E O FF I C E ,  ST. PAU L B U I LD I N G  
f o r  Manufacturers u s e  220 S'way, New Vork . 

•• =.'�s�te!r�eoPticona and Moving Picture M ... 
cblne .. Public Exblbltlong PAY BIG. 11Ir;=tkll Small capital required. Views and Filma 
}Jl:;���= :�;U�me C:��fi:t��t� 

..... McAllister. 49 N:':';u c:.':.:'f.�{..A�;'rl<. 

Hausch �Lomb 
Microscopes 

This is an invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

Bausch & Lomb Optical Co. 
M A N U FACTU R E RS 

R O C H E ST E R ,  N .  Y. 
NEW Y O R K  C H I CAGO BOSTON 
SAN FRANCISCO FRAN Kf'ORT A-M GERMANY 

T h e  "ASTER "  is the bel';t French 
motor on the market for lighting houses, 
hotels, etc. Small, compact, simple !lond 
sufe to operare. :\lotive power alcohol, oil 
or gus. 2 :lIld 4 cylinders. Gr"'9ot power 
for small t:llgines. Ea.'!), running. "Trite 
for illustrated Price List. 

A S T E R  C O M P A N Y  
1(1 59 N E W  YOU K CIT Y 

15 to 21 Clinton Street.. 

Scientific Alnerican 

WONDER of the AGE 
Jackson's Patent High Bead Centrifugai Pump. Guaranteed to raise water 
1.000 feet or more and maintain an efficiency of from 70% to 84%. 
First choice of the Engineer for Cit.y Water 'Yorks, Draining Mines, 
I-lydraulicing, Irrigating and Reclaiming' Land. Beats the worhl tOl' 
D u rability, Economy and Efficiency. Catalogue No. 6. 

B Y R O N  J A C K S O N  M A C H I N E  WORKS.  • • 

The car · with only one lever 
The single transmission 

lever, like the throttle on 
the steering wheel, proves 
the simplicity of Rambler 
construction. 

No danger of using the 
wrong lever when you run a 
Rambler-for there is only one 
lever-con trolling all speeds. 

This simple construction insures both ease of 
operation and freedom from complicated adj ustments. 

Write for the Rambler catalogue, it gives many 
reasons why the Rambler is the car for you to buy, 

Surrey, Type One, illustrated above, complete 
with lamps, tools, etc., $1,350.00. Cape top $125.00 
extra. Other models, $750.00 to $3,000.00. 

Thos. B. Jeffery � Company, 
Main Office and Factory, Kenosha, Wis., U. s. A. 

Branches : 
Boston, 145 Columbus Ave. Chicago, 302·304 Wabash Ave. Philadelphia, 242 N. Broad St. 

New York Agency, 134 W. 38th St. Agencies in other leading cities. 

SOMfTHING NfW IN A fORGf 
W E  ARE LEADERS 
IN THE SALE OF 

Machinists' 
S u p p l i e s 

OUR NAnE IS 
A GUARANTEE 
OF QUALITY 

In sending out their last specifications for 
gasoline engines for West Point, the U. s.  
War Department required them "to be 

This gas forge 
may be just what 
you are looking 
for, and the price 
is r i g h t .  This 
f o r g e ,  though 
s m a l l e r  t h a n  
tu a n y  o f  o u r  
f o r g e s ,  i s  wel l 
adapted to gen­
eral u s e s  a n d  
never fails to give ( 
satisfaction. The ' 
e n t r a n c e  is 3 
inches wide an d 
2 i n c h e s  high 
Depth of heating 

Olds Eng ines or equal . "  This speaks";;cl­
urnes for our engines. It meaDS they excel all 
others or the U. S.  Government would not de­
mand them. 

They are the horizontal type, 2 to 100 H. P., 
are so simply and perfectly made that it re­

no experience to run them, and 
Repairs Practical ly Cost Nothing. 

Send for a cat .... logue of our Wizard Engine, 2 
tOt��fa���

a
o�j:���Yle)�h���;::��;�!n 

ical small power engine madej fitted 
with either pump�jack or direct can- spa.ce, 4 inches. Floor space, 24x20 inches. Weight ,  

about 210 lbs. Weight packed, about 275 lbs. Gas 
COnSUtllption, per hour, about 60 cubic feet. This 
forge is extensively used with oil gas but can be 
adapted to every other kind and di�ensioIl s · varied 
as desired. PR I C E, ON L Y . - $ 3 5 . 00 

n
e
ct��g���Iib�1���lf�r:::l cata. 

Olds Gasoline Engine Works. 
Lanslna. Mich. 

New York Agents, R. H. DEYO & Co., I!inghamton, N. Y. 
Our new, complete catalogue of  650 pages - just 

issued-describes and illustrates everything needed 
in the operation of manu facturing 

r
lant.s, railroads, 

machine shops, etc. It is a book 0 posltivety valu� 
able information, and it's :free tor tbe at'likiug·. 
'Vrite for it to-day. BASKeT T METAU:3. -�IX IMPORTANT 

fOlOlllulas. ;:O;CIENTI F I C  AM }--:RICAN SU PPLEMENT 1 1 23. 
Pr:ce 10 cents. For sale by .\lunn & Co. and all news .. 
dealer8. Send for catalot{ue. 

M AC H I N ISTS S U P P LY CO. 
22 S.  C a n a l  Street, O H ICAO O , I L. L S  

C o m p l ete 
O n l y  

$ i 5 .  

B U R N S  
WOOD o r  

COAL 

The lVIodern Machines for Mechanics 
Here are two of the most useful and indispensable machines. 'l'he cut on 

�frll J�
efirci�O���l?:st��ie �e��� ���lli:;b�r CS;��fec\i�s

f�o:s�
nsAt6;1 ��;:r 

bole and 1 8  counterbalanced by coil sprina around feed lever sbaft. Insures 
perfectly true and accurate work. 'rhe Twentieth Century Polishing Lathe. 
see cut on right ,  is one of many different sty les and sizes of Polis bing Lathes 
tbat we manufacture, We have them to run by foot or belt power. for use 111 
all mecbanic's Jines. Send for catalognes B-15. C·15. 
THE W. W, OLIV};R, MFG. CO., 1 48Z Niagara St., Buffal o, N . Y, 

JUSTSENDME ONE DOLLAR 
and I will ship C. O. D. to any railroad station in the U. S. 
this fine Willard Steel Range Anyone can say they have 
the best range in the world, bu t T will furnish the evidence 
and leave the verdict to you. After you examine t his range, 
if you are satisfied in every way. pay Agent $14.00 and freight, 
and you become the po, sessor of the best range in the world 
for tbe money. The J'ange has six 8-inch lids ; IS·inch oven ; 
15·gallon reservoir; large wtlrming clo8et ; top cookin� ser· 
vice 3Ox34 ins. (j uaranteed to . reach you in perf ect order. 
f'hipping weight, 400 It's. 'l'housands in use an d every one of 
them giving satisfaction Wr,te for full description and testimonials. 

WM. G. WILLARD 
No. 12 WILLARD BUILDING 
316-320 CHESTNUT STREET ST. LOUIS, MO 

Any size place. summer homes, launches, yachts, etc. 
Every detail included ; very best materia l ;  practical. 
So simple no electrician required. Light A ll the Time, 
as storage battery included. (jas , Oasolin'e or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

ELECTRIC DEPA RTMENT 
RICHARDSON ENGINEERIN G  CO., Hartford. Conn. 

SEPTEMBER 9, 1905. 

!F Y O U  S H OOT A R I F L fi 
P1.8tol or Shotawn, you'll make a Du ' 8  
E y e  by sendinll three 2c. stamps · for 
the Ideal Hand-book HA," l2b pages !j'R,EE. l'he latest Encyclopedia of 
Arms, Powders, Shot and BulZets. Men­
tion SCIENTIFI C  AMERICA N .  Address [DI<JAL lI11f.G. CO., 26 U St. . N EW HAVEN. CONN • •  U . S . A .  

Mark Your Collars 
every time they go to the laundry. 

You will find that Corliss-Coon 

Collars outwear others. 

And here ' s  why-

They are always full 4-ply 
strength with heavy interlining 

cut away at the end of the folding 

line so they w ill fold more times 

without breaking. 

Turned i n  edges are bound 

with our " overcast stitch " to pre­

vent inside raveling; and the 
" gutter seam " in standing styles 

prevents saw edges . 

* * * 
Ask the best dealers for Corliss-Coon 

Collars. They have them or can get 
any style you desire in our make. If 
you are not will ingly Bupplied, send 
your order to us with retail price. (2 
for 25c),  stating style and size desired. 
Quarter sizes. 

Write for the book. "Better CGllars." 
It shows the styles and tells why better 
collars. 

Corliss, Coon & CO. 
21 C Street, Troy. N. Y. 

The Most Modern Marine Motor 
�a

ei�hfn 
thre:tS;e:at�.

s��et an
s
� 

sessing t�e fewest parts is the Vall 
Auli en i)lotor. No vibration, 
easy to operate, simple. rehable, 
clean. Great pOWH. Perfect con� 
trol. Always ready. Every strok� 
cleans the cylinder. 

VAN A U K E N·C LEVA U C  C O .  
Y o n kers,  N .  Y . ,  U .  S . A. 

� ..... T ........,.. F O R G E T  IT ..1.."..... '-' ......, A N D  U S E  

W E ED ' S  TIRE G R I P S  
Positively Stops Slipping or !'lki,lding 

'l b ey lUake l1 ad H oads G ood 

Send for Booklet " S "  

CHAIN TIRE GRIP COMPANY 
Moore St., New York City 

� T H E  S U PP L EM ENTA R Y 
1 Ab'",b�'��;�"�o�, �� .. j�� ��Oound" =:t A cts alike under light and heavy loads. 

- Stands the tt!st, adds comfort and new delight 
to motoring. �aves engine, tins and springs. 
W i l l  please you as hundreds of Gtbers. State 
make and model of your car. 

SUPPLEMENTARY SPIRAL SPRING CO. 
4529 Delmar Ave. , St. Louis, Mo. 

The "Best" 
The World's Best Liilht 
Sold in every civilized coun� 
try on earth. Costs less than 
kerosene, gives six t imes 
more lightthau electricity. 
APure White Steady Light 
Makes and burns its own gas. 
No wick, no odor. no S!ll0ke. 
Absolutely safe. For mdoor 
and outdoor use, 

Agents wanted, 
Exclusive territory, liberal 
commissions. Catalog free. 
THE BEST LIGHT CO. 

Owners of Original Patents. 
87 Eo 51b St. VANTON. OHIO. 

6 •••••••••••• �.� ••••••••••• : : _ '  P A P E R . 
! rl.:i! (!iii M I C R OGMAEUTGE RE : 
• .":1:;, 1 .:,',','0 • 
A '. �:::. N. '. 223 1�' . •  ���7 Measures thickness of paper . •

• 
v , .. ,. I • ••• ' cardboal-d, sheet rubber, etc. by � '�.l:..�:��'m 

thousandths. Capacity J 1-22 in:. � 
� . Cut. No. 17 B of Fine Tools free. 0-
� $6.7:» - <!7 The L. S . S t,:mt:tt Co. , A thol, Mass � 
.......................... �. 




