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wIll receIve special attention. Accepted articles will be paId for 

at regular space rates. 

GOVERNMENT INVESTIGATION OF RAILRO!l.D 
ACCIDENTS. 

The increase in the number of railroad accidents 
during the past winter h8;s been so alarming as to 
suggest the urgent need for some "preventive measures, 
immediate and drastic. There is little hope of any 
movement looking to this end being made by the rail­
roads themselves. They are too hopelessly hidebound 
in conservatism and self-sufficiency to admit that 
remedial measures can be taken that will have any 
material effect in decreasing, or rather in staying the 
increase in, the number of passengers and employees 
that are killed and wounded in the day-by-day opera­
tion of railroads. 

The remedy must come from the outside, and it can 
be found in the introduction of that excellent system 
of government inspection of railroad accidents, which 
has been in vogue for many decades in some European 
countries, and notably in England, where govern­
ment inspection has been the chief factor in the 
wonderful immunity from accident which the railroad 
system' of that country has enjoyed. Although two or 
three serious accidents have caused the death rate tu 
rise to an unusual figure during the past year, the 
average annual number kiIled is extraordinarily low, 
and recently in a single year over a billion passengers 
were carried without the loss of a single life. In the 
United- States, where we have no adequate government 
inspection of accidents, our railroads, during a period 
of a little over "six months of the present year, have 
killed, in generally avoidable accidents, well on to half 
a thousand passengerS. 

Under the Britisn system of government inspection, 
if a railroad wreck involving loss of life occurs, the 
railroad officials are prohibited from clearing up the 
wreck, except so far as is necessary to rescue passen­
gers, until it has been made the subject of a searching 
examination by the presiding engineer of a Board of 
Trade commission, appointed specially for railroad 
wreck investigations. Roadbed, ties, rails, wrecked en­
gine and cars, are left in statu quo, in order that the 
government officials may have every possible scrap of 
evidence at hand that can in any way assist in deter­
mining the causes, immediate and remote, of the dis­
aster. An elaborate report is then p,repared and placed 
on record. It can readily be understood that these 
reports constitute an invaluable mass of data for the 
guidance of the railroads in the prevention. 'Of future 
accidents. \ 

Compare that method with the system adopted in 
the United States, where, as soon as an accident occurs, 
and especially if it be one incurring heavy loss of life, 
the wrecking train is rushed down to the wreck, the 
wrecked cars dragged back onto the tracks and hauled 
away, the Lord knows where, and. those cars that are 
so badly wrecked as to be incapable of replacement­
the very cars, mark you, which could afford the strong­
est evidence as to the cause of the disaster-are burnt 
up at the side of the track, and the metal parts carted 
away to the junk pile. In a word, the evidence upon 
which an intelligent and impartial study of the wreck 
could be based, is swept out of existence by the wreck­
ing crew. Frequently, the only fruits of investigation 
that remain are the individual impressions of this or 
that head of the department-superintendent, chief 
engineer, road master, or whoever may happen to be 
within reach of the wreck. 

It is admitted that the leading railroads claim that 
careful investigations are made of every serious acci­
dent; but the results of .these investigations are filed 
away in the secret archives of the company. Such les­
sons as may be learned from any particular disaster 
are confined to the officials of the road on which it 
takes place. There is no dissemination of information, 
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not even among the railroads themselves; and as to 
the making public of such information, it is never con­
templated for an instant. True it is, that the pub­
licity bureau of a railroad is sometimes instructed to 
make a statement; but such investigations and state­
ments are always ex parte in character; and we may 
be sure that, where an accident is directly due to poor 
equipment or faulty operation, the type.written sheets 
of the publicity bureau will make no mention of the 
fact. 

If the publication of the findings of the Board of 
Trade investigation of English railroad accidents ended 
the matter, these investigations would have merely 
an academic interest; but it is upon these findings that 
the government regulations affecting the construction, 
maintenance, and operation of railroads are based; and 
it is our belief that to this system of investigation, 
with its subsequent law-makin,g, the English railroads 
owe their remarkable immunity from accidents. 

The crying ne�d of the hour is the institution of a 
government board for the investigation of accidents on 
United States railroads. This board should be com­
posed of railroad engineers of ability and experience. 
They should be paid salaries commensurate with their 
reputation, and sufficient in amount to place them be­
yond any possibility of temptation. They, and their 
local representatives in the various parts of the coun·, 
try, should be invested with sufficient authority to 
enable them to make the most searching investigation 
and to enforce the attendance for examination of any 
official or employee from president to trainman, Upon 
this commission wculd devolve the duty of outlining 
such legislative measures as, in its opinion, were neces­
sary to secure the safety of the traveling public. It is 
our firm belief that before such a commission had been 
in active existence five years, the number of railroad 
accidents in this country would have been cut down 
50 per cent, and that before a decade had passed the 
number would have been reduced to the more humane 
figures wh;ch obtain on European railroads. 

• • • 
COMPARATIVE ECONOMY OF PRODUCER GAS 

AND STEAM. 
It is known in a gener:;tl way that a good produoor­

gas engine plant will yield a horse-power upon about 
one-half the amount of fuel that is necessary to gen­
erate one horse-power with a steam plant. The rela­
tive efficiency of gas and steam has recently been made 
the subject of analysis by a well-known pioneer in the 
field of producer gas, J. M. Emerson Dowson, who 
bases his comparison upon a ste:1m and gas power 
plant, each of a capacity of 250 horse-power. In the 
case of the steam plant, he finds that of 1,120 heat 
units contained in the fuel, 224 units are lost in radi­
aUon, flue gases, ashes, etc., and that 896 units appear 
in the steam that is generated. Of this amount, 112 
units are lost by condensation in the pipes, etc., leaving 
784 units that are supplied to the engine. Of these, 
667 u�its are lost in the exhaust, leaving only 117 units 
to be converted into work in the engine. Of these, 
17 units must be deducted for engine friction, leaving 
only 100 units, out of 1,120 originally in the fuel, avail­
able for useful work .on the engine shaft. In other 
words, in order to obtain 100 heat units in useful work 
on the shaft of a steam engine, there must be 1,120 
heat units in the fuel burnt up in the boiler. A simi­
lar investigation ·of the producer-gas plant shows that 
there need be only 525 heat units in the fuel consumed 
in the producer to give 100 heat units of useful work 
on the engine shaft. In the producer-gas engine �05 
units will be lost in radiation, etc., from the gas plant; 
126 l'Inits will be lost in cooling the engine; 177 will 
be lost in the exhaust, and there will remain only 117 
units to be converted into work in the cylinder, of 
which 17 will be lost in engine friction, finaliy leav­
ing 100 units to perform useful work. This com­
varison shows a saving in fuel of 53 per cent in 
favor of the producer-gas plant. A comparison by the 
same authority of two 40-horse-power plants, gas and 
steam, shows a saving of 70 per cent in favor of the 
gas plant. Excellent as is the economy of the gas 
plant as shown by these figures, it must be noted that 
the heat losses are still very large, and future improve­
ment in economy must be looked for mainly in this 
direction, both in the gas plant and in the engine. 

• I ••• 
PROGRESS ON THE ERIE CANAL. 

As in the case of the Panama Canal, the work hith­
erto accomplished on the Erie Canal has included a 
large amount of preliminary operations whieh do not 
figure in the statistics of total excavation done in the 
prism of the canal. At the present writing, over 
$35,000,000 worth of contracts are either ready to be 
let or have just been let, and these, when completed, 
will cover 209 out of the total 440 miles of canal to be 
excavated. Some conception of the magnitude of the 
preliminary work which has already been done may be 
gathered from the fact that the corps of engineers 
engaged on the surveys have run levels over nearly 
1,5DO miles, have done the transit work over more 
than 1,000 miles, and have completed the topographical 
maps of 130 square miles of territory. The investiga-
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tion of the sub-surface along the route of the canal 
by drilling in earth, sand, and stone, has been carried 
out on a vast scale, the total amount of drilling that 
has been done amounting to over 40 miles of vertical 
depth. At the time of the last report of Col. Thomas 
W. Simons, consulting engineer in the construction of 
the work, which was made in January of the present 
year, the work under contract covered a distance of 
70 miles and represented a prospective outlay of 
$20,000,000. A fact, most encouraging and very unusual 
in work of this character is that every item of expendi­
ture thus far placed on record is below the estinnted 
cost. On that portion of the work then under contract, 
there had been a saving of nearly $3,000,000 over the 
preliminary estimates. We have often had occasion to 
speak in these columns of the far-reaching effect in 
economy of time and expense which will be producerl 
in engineering works by the extended use of concrete 
in place of stone masonry, In the present report, the 
extent of this economy in works of magnitude is forci­
bly illustrated, for Col. Simons states that when the 
Board of Engineers decided to use concrete instead of 
stone for the masonry of the canal, a saving of 
$16,000,000 was effected on this item alone. The report 
closes with the welcome statement that the last vestige 
of organized opposition to the canal work has disap­
peared. Although this opposition was at one time very 
active, the interests that were opposed to the improve­
ment of the canal have abandoned their attitude, and 
no effort is being made in any quarter to hinder the 
prosecution of the work. 

4'.'. 
COMPLETION OF THE SECOND TUBE TO BROOKLYN. 
With the completion, a few days ago, of the second 

of the twin tubes by which the Rapid Transit system 
of this city is being carried beneath the East River, 
the linkIng up of Brooklyn and Manhattan by an un­
broken stretch of Subway tracks is brought one step 
nearer realization. Compared with the work of driv­
ing the longer tunnels beneath the Hudson River, the 
construction of the tubes beneath the East River has 
been a far more formidable task. If we except the 
difficulties encountered by the English company which 
attempted to drive the first tube beneath the Hudson 
River, the work of connecting Manhattan and New 
Jersey has not been attended with very serious trou­
ble; at any rate, if there have been difficulties. they 
have been overcome so quietly that the public has 
heard very little �about them. The East River, how­
ever, has proved a very difficult proposition, largely 
because of the varying character and consistency of 
the material through which the tubes had to be driven, 
sand, rock, and mud being successively encountered. 
It is to this variation of the material of the river 
bottom, coupled with what we have always considered 
to be the over-light construction of the tubes, that the 
trouble in the way of faulty alinement and elevation 
and the distortion of the tubes themselves, is largely 
due. The bending stresses at the point where the tubes 
pass rather suddenly from solid rock into soft mud 
have been so great as to crack some of the plates, and 
most of the delay on these tunnels has been due to the 
necessity of repairing these broken plates, and restor­
ing the grade of the �tunnel at points where it had 
fallen below the proper elevation. 

. I. I .  
PRESERVATION OF STEEL WORK IN TALL BUILDING S. 

The question of the probable condition of the ,steel 
work of the modern office building, shut in, as it is, 
beyond the possibility of inspection, is one which has 
often been asked and very seldom definitely answered_ 
During the past two years there have been a few oppor­
tunities presented by the demolition of skeleton steel 
buildings, to determine the amount of deterioration of 
steel when it is inclosed in masonry. gut in each case 
the period of time which had elapsed since the erec­
tion of the building was too short to afford any ade· 
quate test; that is, a test from which definite conclu-
sions could be drawn. A few months ago, how-
ever, during the reconstruction of San Francisco, it 
was found necessary to remove the six upper stories 
of the Mutual Life Insurance Company's building in 
that city; and as the building, which is a steel. frame 
structure, was erected in 1893, the intervening thirteen 
years may be considered to have afforded an excellent 
test of the tendency to rusting, in a building of this 
character. The condition of the building, as described­
by Mr. F. B. Gilbreth, who had the contract for remov­
ing the top six stories, shows that it was of the best 
construction of those days, and that the laying up, and' 
filling of joints in the brick, stone, and terra cotta was, 
as nearly perfect as possible. The exterior walls com­
pletely inclosed the steel frame, which was put together 
with' bolted connections. The floors were of hollow 
terra cotta arches and the partitions were hollow terra 
cotta blocks. According to the testimony of several 
occupants, the earthquake did practically no damage 
to any part of the structure, and in taking down the 
building there was no evidence that it was in the least 
injured by the heavy earthquake shocks. 

The damage from fire was similar to that observed 
in the Baltimore and other big conflagrations. Com.-
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mon red-clay bricks stood the heat better than any 
other mate,ial; but according to Mr- Gilbreth the floor 
blocks and partition blocks showed that terra cotta, 
in spite of the fact that it is incombustible, is a very 
unsatisfactory material to use in connection with 
steel. It expands so much more quickly than steel that 
it breaks up and falls apart by buckling long before it 
is ruined by fire or water-

The condition of the steel work of a steel frame 
building thirteen years old is, of course, the most inter­
esting feature of this reconstruction_ The structural 
steel had originally been covered with red metallic 
paint, and where this paint was in contact with lime 
mortar, the steel was found to be ill very. good condi­
tion and showed little indication of rust. This excel­
lent preservation was due to the fact that the joints in 
the brickwork were exceptionally well filled, and the 
mortar well rammed in around the columns_ There 
were some instances where the maSOll had been unable 
to slush in the mortar as well as might have been 
wished around the columns, and in one of these in­
stances there was found a piece of rust scale larger 
than a man's hand; but this was the very rare excep­
tion. Indeed, the beams from which this particular 
piece of rust was taken would stand comparison with 
the average steel beam that had been in stock in 
a steel yard for several months. Wlhere the steel had 
not been thoroughly cleaned before painting, there 
were occasional instances of some rust under the paint. 
Such cases were comparatively rare; and Mr. Gilbreth 
sums up with the statement that with these exceptions, 
the rust had not developed in thirteen years beyond a 
negligible amount, the straight columns, beams, tie­
rods, and bolts being subsequently sold for use in new 
buildings now in progress of erection. 

., ... 
GLASGOW AND MUNICIPAL OWNERSHIP. 

BY DAY ALLEN WILLEY. 

The city of Glasgow is the most notable community 
in the world from the standpoint of municipal owner­
ship, owing to the various enterprises in which it 
engages, from housing its people to providing them 
with transportation. The operation of its street rail­
way system through municipal control was one of the 
first ventures of this kind, being inaugurated in 1889, 
when animal power was utilized entirely for hauling 
the street cars. At that time but three communities 
in Great Britain operated their street car systems. In 
1904, however, no less than fifty communities con­
trolled these utilities, the majority of them adopting 
the municipal ownership idea on account of the suc­
cess which attended the experiment in Glasgow. The 
street railway system in this city serves a population 
of about 1,('CO,000 in Glassow and its suburbs. At the 
present time it comprises 169 miles of surface track 
and a double-track subway, which is about 61h' miles 
in length. All of the surface lines are operated by 
electric motors, tIle cars being propelled by the over­
h�ad trolley system so familiar in the United Stat,es. 
The cars, which are also constructed and equipped at 
plants owned and operated by the municipality, are of 
two kinds, one having seats on the top to accomml}­
date passengers who may desire to ride outside. These 
are known as "double-deckers," and will seat about 
forty people, the cars provided with seating capacity 
inside only accommodating but twenty-five. As in 
other cities in Great Britain and on the Continent, a 
car is considered full when all of the seats are occu­
pied, and no more passengers are permitted to enter, 
in contrast to the American system of crowding people 
into the cars until all of the available standing room 
is occupied. 

To furnish adequate service in the city and suburbs 
about 800 cars are provided, each equipped with a 
series of motors developing about 50 horse-power on 
the average. Although the number of cars is small 
considering the extent of the traffic, the service is such 
that there is little cause for complaint as to the fre­
quency of the trips or. the speed maintained. Yet dur­
ing the year ending June 1, over 208,000,000 passen­
gers were carried, an increase of nearly 100,000,000 
since 1899-ilIustrating how the traffic has expanded 
in less than ten years on account of the facilities af· 
forded for cheap trips. This is indicated by the num­
ber of persons who have been carried during the year 
at the different rates of fare charged. No less than 
291j� per cent paid an average of but one cent in 
American money, while 60 per cent paid an average of 
two cents a ride, and only 7 per cent three cents a 
ride. Actually less than one per cent of the total num­
ber of fares collEcted averaged five cents, the usual 
rate on street railways in American cities. 

The Glasgow street-car system has not only been 
noted for the low rates of fare charged, but for the re­
markable success it has attained from a financial point 
of view. To show how the venture pays the city, a 
few stRtistics of the receipts and expenses may be 
given. During the year ending June 1-the last com­
plete year reported-tha total income amounted to 
$4,100,000 in American money. After deducting the 
operating expenses nmounting to $2,280,000, a balance 
was left of $1,820,000. Out of this, $300,000 was ap-
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propriated .for taxes and interest, and $850,000 for 
estimated depreciation of property and maintenance of 
way and rolling stock. From the balance, $175,000 
went to what is known as the "fund of common good." 
After deducting all of these payments there was placed 
to the credit of the general reserve fund about $200,-
000. Contrasting these items with the amounts allowed 
for depreciation and other expenses in connection with 
the operation of American street railways, it is appar­
ent that the Glasgow corporation pursues a very gen­
erous policy as to renewals and betterment, but the 
fund of common good is being accumulated in connec­
tion with the sinking fund, and this now amounts to 
such a sum that the entire indebtedness incurred in 
purchasing, rebuilding, and equipping the railway sys­
tem has been reduced to $8,500,000. As there are no 
dividends to b e  paid, the portion of the surplus avail­
able for such payment is practically included in the 
sinking fund provided for the liquidation of all indebt­
edness. It may be added that the sums appropriated 
for maintenance and depreciation represent no less 
than 6 per cent of the total capital invested. 

Not only the city itself, but the principal highways 
leading into it are served by the electric railway sys­
tem, the corporation securing permission to lay its 
tracks on the suburban roads from the local authori­
ties. In return for this privilege it guarantees to 
keep a certain portion of the highway properly paved 
and in good condition. While the overhead trolley sys­
tem, as already stated, is used entirely on the surface, 
the poles are of an ornamental pattern and the over­
head construction is very different from the unsightly 
work so often seen in American cities. Soon after the 
municipal authorities took control of the street rail­
way system, it was decided to discontinue the use of 
any of the cars for advertising purposes. This meant 
an annual loss of about $50,000, but the improvement 
in the appearance of the cars has compensated for it 
at least in part. The total number of employees is 
about 3,200. It is an interesting fact that since the 
city assumed control of the service it has reduced the 
time of working hours from twelve hours out of 
twenty-four to an average of nine hours per day, the 
average wages of motormen and conductors being $1.16 
in American money. 

From the main power station during the last year 
a total of 26,340,000 kilowatt-hours were generated, of 
which about 1,000,000 were utilized at the station itself. 
The percentage of current lost in transmission and con­
version was about 11 per cent, the current supplied for 
operating street railway motors aggregating about 
20,000,000 kilowatt-hours, the average cost per hour 
for electricity after allowing for loss, taxes, insurance, 
and depreciation of the equipment was about 2.1 cents 
per kilowatt-hour. This estimate is based on a 
charge of one-fifth of a cent per hour for fuel, the coal 
averaging about $1.75 rer ton in American money. In 
addition to supplying the street railway service the 
corporation sold electricity for industrial and other 
purposes at a price averaging three cents per kilowatt­
hour, indicating the profit which it obtained from the 
disposal of the current in this way. 

The success attending 'the operation of the system 
has caused the Glasgow corporation to plan several ex­
tensions to the present system. It has obtained author­
ity to construct lines within the city and suburbs 
which will aggregate 27 miles and will be completed 
in the near future. These extensions have necessitated 
the enlargement of its plant for manufacturing cars 
which is even now very' extensive. An addition is now 
under way ,which will be completed during the present 
year. It may be added that the municipal car factory 
is provided with a full equipment of modern power 
tools both for wood and metal working, and that 
nearly all parts of the cars are manufactured here as 
well as assembled and finished. A considerable por­
tion of the power is electric current supplied from the 
station, many of the tools being driven by individual 
motors instead of steam power. 

THE CURRENT SUPPLEMENT. 
The electrification of the Simplon Tunnel railroad 

is the subject of the opening article of the current 
SUPPLEMENT, No. 1628. The article is exhaustive, and 
is accompanied by many clear photographic illustra­
tions. Mr. A. Frederick Collins contributes the last 
of his series on a 100-mile wireless telegraph outfit. In 
this installment l;te writes on the management and 
operation of ship and shore stations, giving alphabets 
which are employed in this country and abroad, as well 
as call letters of the United States naval stations, 
weather symbols, wind symbols, telegraphic abbrevi­
ations in common use, and a communication chart for 
steamships. Mr. F. Z. Schellenberg contributes an 
article on "Our Coal," in which he tells not only how 
coal is mined, but also something of the conditions 
which affect the miners. Mr. C. J. C. Zintheo's elaborate 
paper on Corn-Harvesting Machinery is concluded. Mr. 
C. W. Parmelee likewise concludes his discussion of 
the technology and uses of peat. Of technological value 
is the article on gold and aluminium solders. Excel­
lent formulas are given. The second installment of the 
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artiele On the manufacture of water-gas is published. 
The article on the distillation and rectification of alco­
hol is concluded. 

......... 

SCIENCE NOTES. 

Rich deposits of phosphate are reported to have been 
discovered recently in Riverside County, California, 
1,500 feet above sea level, f·our miles from Whitewater, 
on the Southern Pacific. The deposits lie in a cup­
shaped valley overlooking the desert and within thirty­
five miles of the Salton Sea. The discoverers were 
prospecting when the find was made. It was before 
the recent storms. They were suddenly stified by the 
stench, and realizing its cause followed against the 
wind until they stumbled upon their find in the valley. 
With the first rain the stench disappeared. The de­
posits are said to extend to a considerable depth and to 
cover hundreds of acres. 

A little-known phase of entomology is dIscussed by 
Leinemann in hiD article on the number of facets in the 
eyes of insects, published under the title "Uber die 
Zahl del' Facetten in den zusammengesetzten Augen del' 
Coleopteren." He has had the patience to count the 
facets in the eyes of 150 species of beetles. He finds that 
the larger the specimen, the more numerous are the 
facets, and that usually there is not much difference in 
the sexes. The male in many cases, however, has more 
facets than the female. In Lampyris splendidula the 
male has 2,500 facets, while the female has but 300, 
Melolontha vulgaris has, male, 5,300, female, 4,850; 
and Saperda carcharias, male, 2,200, female, 1,800. 
There is no general reduction in nocturnal species. 

A public museum combined with a laboratory has 
recently been inaugurated at Brussels. This establish­
ment was founded for encouraging the development and 
expansion of electrical work in the country as a result 
of experimental teaching, and to this end the museum 
has been equipped with all kinds of models and appa­
ratus which the visitor can observe and try upon the 
spot. The museum contains four main halls, where all 
the apparatus is installed. One of the halls is devoted 
to the demonstration of the laws of the electric cur­
rent, while in a second hall is found a collection of all 
the machines which give rise to electric or magnetic 
phenomena, as well as electro-chemical apparatus of 
various kinds. A gallery which forms part of the sec­
ond hall contains an exposition of apparatus such as 
lamps, agricultural mr,chines, etc., and the latter are 
driven by motors. The sections of telegraphy, radio­
telegraphy, and telephony are well equipped with mod­
ern apparatus. In the third hall is installed the read­
ing room, which is large in size. Many scientific 
publications are received here. The fourth hall con­
tains the heavy electric machines, such as dynamos 
and motors. A number of professors is attached to 
the establishment, both for lecture and laboratory 
work. 

The Austrian explorer Dr. Erich Zugmayer, who for 
some time past has been engaged upon important ex­
plorations in the unknown parts of Thibet, and who 
was compelled at last to abandon his journey only 
because of pronounced hostility on the part of the 
natives acting upon instructions from the Grand Llama 
at Lhassa, and intense privations due to climatic infiu­
ences, achieved success from geographical, zoological, 
and botanical points of view. The hardships encount­
ered on the journey were of an exceptional character, 
due chiefly to the climatic conditions prevailing and 
the ro\J.gh character of the country traversed. His 
route extended toward the south and southeast and led 
through an entirely unknown part of the country. F'or 
two months the party continued its way with extreme 
difficulty at an altitude of 16,000 feet. Great suffering 
was entailed by the transport animals because of the 
hardships and abnormally severe weather encountered 
at those altitudes. When the party had reached a point 
at an elevation of 20,000 feet above sea level, Dr. Zug­
mayer, owing to the mortality among his animals, was 
compelled to abandon his projected route, and struck 
off in a westward direction to Kashmir, which had 
been his original objective by the more circuitous 
route. Despite the difficulties encountered and the 
enormous losses among the transport animals, the ex­
plorer was enabled to preserve the many valuable speci­
mens he had collected. The return journey was made 
past the Rudok and the Panggong lakes. Upon arrival 
at Kashmir the explorer had only twelve emaciated 
yaks left, testifying to the arduous nature of his jour­
ney. In addition to mapping out a considerable por­
tion of Thibet, hitherto unknown, Dr. Zugmayer has 
collected considerable data which will enable revisions 
of the existing maps of the country to be carried out, 
since he states that the latter . are very erroneous. One 
fact he has conclusiyely established, and that is the 
recent volcanic conformations that have taken place in 
Thibet, a point which has been the subject of great 
discussion recently. At altitudes ranging between 
16,000 and 20,000 feet he secured numerous botanical 
specimens which are of great value, while he also dis­
covered twenty new species of animals and fifty new 
groups of smaller animals .. 
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MAKING ARTIFIOIAL FLOWERS. 
BY JACQUES BOYER. 

Artificial flowers and leaves are made of silk and 
cotton fabrics stiffened with starch paste which is pre­
pared in the apparatus shown in one of till:! illustra­
tions. From the upper tank, heated by gas, where the 
starch and water are mixed together the paste passes 
through a sieve to the lowe.r tank where it is kept in 
continual agitation by a rotary stirrer and cooled by 
cold water circulating through pipes: From this tan).l: 
the paste is dipped and poured through a second sieve 
Into a cask. The 
fabric is plunged 
into the paste, 
wrung out, and 
stretched on wood­
en frames, the 
bars of which can 
b e  m o v e d  b y  
screws to regulate 
the tension of the 
fabric, and the 
layer of paste is 
made uniform by 
parallel strokes 
in one direction 
with a broad, fan 
s h a p  e d brush. 
Here the fabric is 
allowed to dry and 
if it is to be used 
in making leaves 
or petals of uni­
form color, the 
proper pigment is 
applied with a 

Stamping and Veining 
Machine.-

brush. It then goes to the cutting room. The 
cutting is done, by hand or machine, with 
punches of a variety of forms, shown, 
arranged on trays, in one of the illustra­
tions. The cutter sits on a stool before a 
great wooden cutting block covered by a 
cushion supporting a thick sheet of lead, .on 
which from two to four thicknesses of the 
prepared fabric are laid. The punch is 
guided with the left hand and struck with a 
heavy mallet held in the right. The opera­
tion of cutting by machine is similar, except 
that the mallet is replaced by a vertical 
steel beam moved up and down by an ec-
centric. Girls then fasten to the cut-out 
leaves pieces of fine cotton-covered brass wire which 
give them stiffness and represent the leaf stalks. The 
veins and folds of the leaves are imitated by pressing 
the- pieces forcibly, in a hand press worked by a ver­
tical screw, between a copper plate engraved with a 
design in intaglio and an iron plate which bears the 
same design in relief, the two plates being hinged 
together to insure exact correspondence of the de· 
signs. 

On leaving this apparatus the artificial leaf is a 
pretty good imitation of its natural model but, like an 
oil painting, it needs a final operation-varnishing. 

For this purpose the leaves are immersed in melted 
wax in basins heated by gas. A mere dip suffices for 
a small leaf, but a large one is rotated by rolling the 
stalk between the hands to assure contact of the wax 
with every part. The soft, velvety appearance which 
is characteristic of the leaves of some plants is ob­
tained .by dusting the waxed and re-heated leaf with 
fine starch, equalizing the coating with a soft brush 
and removing the excess of starch with a coarser 
brush. 

Striped leaves are imitated by means of stencils, the 
colors being applied with a brush. Irregular markings 
are imitated by free-hand painting. The large leaves 
of Seawm. and other Ora88ulacem receive one or more 
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coats of colored starch paste before being varnished. 
The edges of the leaves of rosemary, etc., are curled 
with hot pincers. Finally, the leaf stalk is usually 
covered with silk paper. 

Stems composed of fabric are made by a machine in 
which three ribbons cut bias are unrolled from bob­
bins and pass through spiral metal tubes heated by gas 
which cause them to curl like shavings, and form little 
tubes which preserve their shape even when reeled. 
Stems are also made of India-rubber tubes. These are 
painted green and after drying are tinted brown on one 

Making Starch Paste. 

side by a spray of color from a vaporizer, which gives 
them a very lifelike appearance. Even the thorns of 
roses, and acacias are sometimes imitated in sheet 
rubber cut out with a punch. In copying an entire 
shrub, such as the lilac herewith illustrated, t,le skele­
ton of the trunk and branches is wrapped with strips 
of suitable fabric which are then colored by hand be­
fore tbe leaves and flowers are attached.- For the imi­
tation of heather a machine has been invented which 
cuts a ribbon into very narrow strips which remain 
attached to each other at their bases. When these 
ribbons are wrapped around brass wires the irregular 
fringe thus formed imitates natural heather to per­
fection. 

The manufacture of petals differs from that of 
leaves. Petals are colored by hand and are shaped, 
curled, and fluted by means of pincers and little balls 
of metal manipulated by skillful workwomen, who 
quickly impress the variety of' nature on a mass of 
previously identical petals. Other women, equally 
adroit, sit at tables strewn with petals, calyxes, pistils, 
and stamens, which they rapidly assemble in accord­
ance with the laws of botany. The parts of the flower 
are fastened together by wrapping them with fine 
brass wire. The flowers then go to women who ar­
range them in bouquets, baskets, wreaths, and more 
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elaborate pieces. The artificial flowers made in Paris 
are celebrated throughout the world despite the com­
petition of the flower makers of England, Germany, 
Belgium, Italy, the United States, and Brazil. 

. .. 
Drainage of the Florida Everglades. 

The land known as the Florida Everglades has been 
of historical interest since the seven year Seminole 
Indian war, which ended in 1842, during which time 
a meager knowledge of that peculiar area was obtained 
and later published in various brief reports. Its 
reclamation for farming purposes has generally been 
regarded as impossible, or at least so visionary as to 
merit no a'ttention until recently. The preliminary 
work for its drainage, inaugurated by the State in 
1906, is sharply criticised in many quarters and bit­
terly opposed in others. There is no question but that 

this area occupies 
a most unique po­
sition among the 
various drainage 
projects now re­
ceiving attention 
in various parts 
of the country. It 
is a swamp plain 
extending f r o  m 
the south shore of 
Lake Okeechobee 
to the south boun­
dary of the State, 
5,000 square miles 
in extent and cov­
ered w i. t h s a w  
grass of extraor­
dinary height, re­
lieved by scatter­
ed hillocks which 
are covered with 
p i n  e ,  palmetto, 
and various sub­
tropical bushes. 
This plain is cov­
ered with water 
to various depths 
during the entire 
year. 

Whenever t h e  
question of the ag­
ricultural possibil­
ities of the Ever­

glades is raised, several problems present themselves 
for solution. One is the removal of the excess of 
water, which makes this the largest swamp area of 
the country. Not only is there an annual rainfall of 
60 inches to be considered, but water is also contrib­
uted by the overflow of Lake Okeechobee, which re­
ceives the drainage of not less than 5,000 square miles 
from the northern portion of the State, and has. only 
one small relief channel, the Caloosahatchee River, 
which discharges westerly into the Gulf. This being 
inadequate, the lake spills over on the glade lands 
lying at the south. 

The depth and structural character of the soil has 
not been determined nor studied closely. The Disston 
sugar plantation, established several years ago north 
of Lake Okeechobee but now abandoned, demonstrated 
that tbe muck soil in that locality when drained pro­
duced sugar cane of superior quality and quantity. 
The stability of artificial drainage channels in this 
territory, the control of the water level in soils of a 
muck or peat character, and the amount of shrinkage 
likely to take place where drainage is accomplished, 
are yet subjects of speculation. Those glade lands 
whose producing properties have been tested are con­
fined to the little glade openings at the border of the 
great swamp, which are not muck lands, and in this 
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respect are wholly dissimilar to those in the interior, 
as far as examinations have disclosed their character. 

While the State Drainage Board of Florida has be­
gun to' dredge the channel from the head of New 
River at Fort Lauderdale, on the east coast, northeast­
erly to the southern border of Lake Okeechobee-the 
first move made toward the drainage of any consider­
able portion of the Everglades-these and other unde­
termined matters essential to the ultimate success of 

Building a Tree. 

this vast reclamation project still . confront the State 
and other owners of land to be affected. The State 
Board, appreciating this state of affairs, has through 
the governor asked that the U. S. Department of Agri­
culture, through irrigation and drainage investigations 
of the Office of Experiment Stations, make the matter 
a subject of special investigation and report. 

A preliminary examination of the Everglades was 
made by Mr. J. O. Wright, drainage engineer of the 
Office of Experiment Stations, followed by a con­
ference with the governor and. a number of mem1)ers 
of Congress of Florida, which resulted in the Office of 
Experiment Stations undertaking an investigation, 
which includes the running of a line of levels from 
the west to the east side of the Glades, something 
never heretofore attempted. This survey was begun 
at Fort Myers in January last. It is in charge of Mr. 
John T.- Stewart, assisted by Lawrence Brett, drainage 
engineers of the Office of Experiment Stations. These 
engineers have a-corps of assistants equipped for mak­
ing all the necessary engineering and physical exam­
inations. The line of levels, which starts at tide 
water at Fort Myers, will be carried across the State, 
connecting the surface of Lake Okeechobee and the 
upper part of the Everglades with tide water at the 
east coast. Examinations will be made of the physi­
cal structure and depths of muck or other material 
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overlying the rocks which is said to constitute the sub­
strata of the entire area. 

This preliminary examination relating to the agri­
cultural possibilities of the historical Everglades in­
cludes not only instrumental engineering, but problems 
in drainage construction and consideration of the sub­
sequent behavior and value of the soil for productive 
uses. The examinations will be made with a view to 
determining the most feasible and practicable plan 

10 parts of American turpentine oil. This second 
mixture is then added to the first, and 40 parts by 
weight of ammonium carbonate prepared with oil of 
lavender added to the whole. The mass is left to dry 
in a well-closed receiver. 

When required for use, the powder is scattered in 
rooms or receptacles containing the articles which are 
to be protected from moths, the articles being either 
suspended over it or laid in it. The powder may, 
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for draining the whole or a part of the Everglades, 
in which will also be taken into account their probable 
agricultural value when drained. If the land can be 
successfully reclaimed, its value will be measured 
largeiy by the staple subtropical crops that may be 
produced and exported. It is expected that the in­
vestigations already begun will be continued until 
some definite conclusions have been reached upon all 
of the doubtful and undetermined factors pertaining 
to the drainage of the Florida Everglades. 

.' ... 
Preparation of a Motll-ExterlDinatlng Po_der. 

The following recipe for preparing a moth-extermi­
nating powder called "Antimothine" is given by the 
Pharmazeutische Zeitung of Berlin : 500 parts by 
weight of finely-sifted sawdust are thoroughly mixed 
with 5 parts of powdered ammonium carbonate, 
prepared with oil of lavender. To this 10 parts of 
glacial acetic acid, mixed with 10 parts of water, are 
added and mixed until the effervescence, caused by 
the acetic acid, has ceased. By this treatment, the 
sawdust is u1ade ready for the admixture of further 
ingredients. A second mixture is then prepared as 
follows: 500 parts by weight of finely-sifted sawdust 
are mixed with 20 parts of glacial acetic acid, diluted 
with 20 parts of water, 15 parts of spirits of wine, in 
which 5 parts of camphor have been dissolved, and 

however, be strewn over the objects in the usual man· 
ner, without the latter suffering any injury. Owing 
to the fact that the active constituents are contained 
in the vehicle ( cellulose) in a finely-divided state, 
their action 'is certain and lasting ; moreover, an agree­
able smell, injurious to moths, is developed by the am­
monium carbonate prepared with the oil of lavender. 

Other suitable SUbstances capable of absorbing the 
active constituents, such as infusorial earth, sponge, 
etc., may be used instead of sawdust, as they are 
more or less substitutes for cellulose.-Neueste Erfin­
dungen und Erfahrungen. 

----------�.� .. --.. -----------­
The Size of the AtolD. 

John A. Brashear, in an address delivere� at Le­
high UniverSity a short while ago, gave what seems to 
be a new illustration of the minuteness of the atom. 
Quoting Lord Kelvin's saying that: "If we raise a 
drop of water to the size of the earth and raise the 
atom in the same proportion, then it will be some 
place between the size of a marble and a cricket ball," 
Mr. Brashear then said : 

If you fill a tiny vessel one centimeter cube with 
hydrogen corpuscles, you can place therein, in round 
numbers, five hundred and twenty-five octillions ( 525,-
000,000,000,000,000,000,000,000,000 ) of them. If these 
corpuscles are allowed to run out of the vessel at the 
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rate of one thousand per Second it will require seven­
teen quintillions ( 17,000,000,000,000,000,000) of years to 
empty it. 'Such a computation seems almost like 
trifling with science, indeed apparently trifling with 
the human intellect ; but it is with these subtle theories 
that our physicists are wrestling, delving into the in­
nermost chamber of the infinitely minute, to build for 
us, upon the most stable foundation, the macrocosm 
of a universe. 

Immigration Increaaing. 

During the fiscal year ended June 30, 1906, a record 
was established in the matter of immigrants who entered 
the ports, eClipsing ali former years. During that 
period no less than 1,166,353 aliens were admitted, of 
whom 1,100,735 were immigrants. The increase over 
1905 was 106,598. During the year 1905 11,480 aliens 
were rejected, and in 1906, 12,432. Of the immigrants, 
764,463 were males and 336,272 females. 

Most noticeable is the increase in the percentage of 
immigrants from the countries of southern Europe, 
2nd the decrease from those countries from which the 
United States in former years received most of her 
future citizens. During 1906 those countries of 
northern Europe whose people and 
ideas are very similar to our own fur­
nished but few immigrants. Of these, 
there were from Ireland, 17,950 ;  Eng­
land, 15,218 ; Sweden, 3,281;  Germany, 
3,010; Denmark, 1,229, and Scotland 
1,111 less than in 1905. On the other 
hand, from Italy came 5,165 ; Russia, 
30,768 ;  Greece, 8,974, and Turkey 
5,165 more than in the previous year. 

The immigration from Austria­
Hungary amounted to 265,138 ; Italy, 
inclUding Sicily and Sardinia, 273,-
120; Russia and Finland, 215,665;  
China, 1,544 ; Japan, 13,835 ; the West 
Indies, 13,656. 

The large amount of  emigration 
from southern Eu-
rope is due to the 
very general unrest 
existing among the 
laboring classes of 
those countries, and 
a very reprehensible 
activity on the part 
of agents of trans­
portation companies, 
who, in order to se-
cure passengers for 
t h e  i r respective 
lines, are often 
guilty of gross mis­
representations 0 f 
conditions and ad­
vantages in the 
United States, rep­
resented as a land 
of boundless plenty 
for all. The mental 
and physical grade 
of the immigrants 
now entering the 
United States is said 
by the Commission­
er-General of Immi­
gration to be much 
lower than in form-
er years. 

Of the immigra­
tion of 1906, the 
North Atlantic and 
North Central States 
received 90 per cent 
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of the total, and the South 4 per cent. The bulk of 
the immigrants avowed their intention of locating 
permanently in the larger centers of population, 374,-
708 declaring New York State to be their destination, 
198,681 asserting that they were going to Pennsylvania, 
86,539 to Illinois, and 73,863 to Massachusetts. 

... 4 • • • 
N u mber of' Motor Cars in France. 

The number of motor cars in France which paid tl\e 
tax in 1905 was 21,523, with an aggregate of 179,361 
horse-power. Of the total, 45,346 horse-power belong­
ed to the Department of the Seine, the number of cars 
being 4,627, or an average of nearly 10 horse-power 
per vehicle. In the remaining departments the num­
ber of motor cars was 16,896, with a total of 134,015 
horse-power, or an average of about 8 horse-power. 

_ . .  " ., 
The Porquerolles wireless telegraph station regu­

larly receives messages sent from Land's End ; and 
now space telegraphy has been accomplished over a 
far greater distance. Quite lately a communication 
transmitted from the Eiffel Tower was recorded at 
the Biserte station, which is not laid out for long dis­
tances ; and the cIrcumstance was considered sufficient­
ly interesting to be telegraphed to the ministers. 
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HOW '1;0 STUDY A STAR MAP. 

BY FREDERIC"'; R. HONEY, TRINI'l'Y COLLEGE, HARTFORD. 

The following plan of a study of the heavens is 
offered for the assistance of the non-professional stu­
dent, who finds his chief difliculty in the constantly 
changing positions of the stars from day to day ; an 
apparent but not real change, due to the revolution 
of the earth round the sun. 

Omitting a very small fraction, the length of the 
year is 3651,4 days. During this period the earth ro­
tates on its axis 366 1,4 times ; i. e., the year is com­
posed of this number of sidereal days, or the same 
star comes to the meridian this number of times, 
while the sun crosses it only 3651,4 times. 

This will be made clear by the following illustra­
tion : If the earth's orbit were a circle, its axis per­
pendicular to the plane of the ecliptic ;  and if it re­
volved at a uniform rate, Fig. 1 would represent it in 
twelve positions, with the understanding that the 
earth's diameter is enormously exaggerated to make 
the' illustration clear. 

Assuming the length of the year to be 360 days, each 
month having 30 days, the earth in the figure is rep­
resented at intervals ,of one month. While it is mov-
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ing from pOSition 1 to 11, i. e., through 30 deg. of its 
orbit, it must rotate on its axis this number of de­
grees ( from a' to b) in addition to the thirty rotations 
it performs during the month to bring the sun S oli. 
the meridian. 

The earth each day rotates on its axis 361 deg. ; 
therefore in 360 days it rotates 360 X 361 deg., and 
360 X 361 deg. -;- 360 deg. = 361 rotations during the 
year. 

A star is always seen in directions indicated by the 
arrows, i. e., along lines which are practically parallel. 
If the reader will follow the earth in its consecutive 
positions, he will see that a star comes to the meridian 
at , intervals of exactly one rotation of the earth, while 
the sun reaches it 1/360 of a rotation later. 

During one complete revolution of the earth round 
the sun, i. e., after 360 solar days, the earth will have 
made relative to the stars ( 3 60 X 1/360 ) = 1 rotation 
more than the number of days indicates. The fact 
that the solar year is composed of 3661.4 sidereal days 
does not complicate the discussion. 

If this were all, it is evident that each solar day 
the earth would rotate a little less than 361 deg.· But 
the earth's orbit is an ellipse of small eccentricity, 
and while its axis moves paTallel to itself it is in-
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clined at an angle of about 23¥2 deg. to the vertical­
a consideration of which would involve the subject 
of the "equation of time," a discussion which is out­
side the scope of this article. 

The other point to which attention is called is illus­
trated in Fig. 2. The differences between the dis­
tances of the stars need not distract the attention of 
the observer of the heavens. For the purposes of ob� 
servation they may be regarded as situ.ated upon the 
internal surface of a sphere whose diameter compared 
with that of the earth is so great that the latter may 
be represented by the point E. 

Let 8 represent the nearest fixed star. A circle de­
scribed with E 8 as a radius represents the "celestial 
sphere," upon whose surface all the stars may be con­
sidered to be located. 

Thus a star, A, is represented at a,' B at b; and G 
at c. 

The pOSitions of a few of the bright stars are indi­
cated in Fig. 3, which shows the celestial sphere with 
meridians or "hour circles" traced upon its surface, 
and "parallels of declination" at intervals o.f 15 deg. 
The earth is shown within it very much enlarged. In 
the drawing it would shrink to a mere point if it 

were drawn to the same scale as the 
celestial sphere. The parallel repre­
sented by the heavy line z is that of 
Washington. The radial line produced 
to intersect the celestial sphere deter­
mines the position of the zenith of 
Washington ; and the_ parallel of de­
clination represented by the heavy 
line Z may be called the zenith-paral­
lel of Washington ; i. e., as the earth 
rotates on its axis, each point of this 
parallel becomes in succession the 
zenith. 

The earth rotates in the direction 
of the arrow a, while the celestial 
sphere remains stationary. It is con­
venient, however, to regard the earth 

as ' sta tionary, and to 
consider that the ce­
lestial s p h e r  e re­
volves in the oppo­
site direction, viz., 
that of the arrow A. 

If the reader will 
consider that when 
his body is erect it 
forms a continuation 
of the earth's radius, 
he will realize that 
the point B is direct­
ly overhead, or his 
zenith. If he will 
turn his back to the 
Pole star ' and look 
directly south, he 
will be in a pOSition 
to observe the ma­
jority of the stars 
w h i c h are labeled 
and indicated in the 
figure, and w h o  s e 
names-which may 
be found in the Nau­
tical Almanac-a r e 
given in the table 
below. 

The celestial equa­
tor, whose plane co­
incides with that of 
the earth, is divided 
i n t 0 twenty - four 
equal parts number­
ed from 0 to XXIV. 

The numbering 0 begins on the far side or invisible 
surface of the celestial sphere, and the numbers I and 
II. are also invisible in the drawing. 

The visible divisions are from I I I  to XV; they are 
then continued on the invisible surface until XXIV or 
the 0 point is again reached. This arrangement of 
the drawing has been made to bring as large a number 
of bright stars as possible on the surface of the visible 
portion of the celestial sphere. They are represented 
by small black circles. 

Those which are on the far or invisible side are 
represented by small open circles. By this arrangement 
seventeen of twenty-two bright stars are black, and 
the remaining five are open circles. 

The "right ascension" of a star is the hour angle 
indicated by the Roman numerals on the celestial 
equator, and the "declination" the number of degrees 
measured on the hour circle which passes through its 
right ascension point ; i. e., right ascension may be 
regarded as celestial longitude, and declination as 
celestial latitude. 

For example, the declination of every point of the 
heavy line Z-the zenith-parallel of Washington-is 
38 deg. 55 min. 14 sec., and the heavy line z is the 
parallel of Washington whose latitude is also 38 deg. 
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55 min. 14 sec. The declination of Vega ( marked v) 
is 38 deg. 41 min. plus ; therefore this star is less 
than � deg. south of the zenith, i .  e., almost exactly 
overhead when it crosses the meridian. 

If the observer will turn his back to the pole of ;the 
heavens, and look directly south, the celestial sphere 
will appear to revolve from the east to the west, i. e., 
from his left toward his right. The highest point of 
the celestial equator is about 51 deg. above the horizon. 
Each of the twenty-four hours of right ascension is 
represented by 15 degrees. T he degrees of declination 
on one side of the equator are marked plus, and those 
on the other side minus. 

Comparin� the illustrations in Fig. 3 with the right 
ascensions and declinations given in the table, it is 
easy to become familiar with this method of locating a 
star on the celestial sphere. 

If the conditions assumed in Fig. 1 were true, every 
star would come to the meridian exactly four minutes 
earlier each day, and four minutes multiplied by 360 
(360 X 4 -:- 60) = 24 hours. 

It is then clear that the sidereal day being shorter 
by four minutes than the solar day, 361 of the former 
would be equal to 360 of the latter. But there are 
actually 366� sidereal days to 3651,4 solar days. Di­
viding one by the other, 366.25 -:- 365.25 = 1.002738 ; 
and 1.002738 - 1.0 = 0.002738, the excess of the length 
of the solar day over that of the sidereal day. Re­
ducing this to minutes and seconds, 0.002738 of a day 
= 3m. 5 6.5s. The sidereal day is then three minutes 
and fifty-six and a h alf seconds shorter than the solar 
day. 

If the months were of the same length, we should 
be able to say that the same star crosses the meridian 
exactly .two hours earlier on the same day of each 
succeeding month. 

Fig. 4 is a map of that portion of the heavens which 
contains the stars whose positions on the celestial 
sphere are shown in Fig. 3. if the observer will place 
himself in the position already described, the heavens 
will appear to move in the direction of the arrow; 
and dudng a single night he will be able to identify 
several bright stars. 

The heavy arc Z Z marks the zenith-parallel, and 
the arc H H the horizon. The distance between the 
zenith and the horizon ( = 90 deg. ) may be roughly 
divided by the eye, and with the aid of the map a 
conspicuous star may be located. 

In observing the stars a Persei ( a ) ; a Aurigm or 
Capella ( e ) ; 1'/ Ursae Majoris (s) ; and a Cygni (x) , 
the observer should face the pole, as these stars cross 
the meridian a little north of the zenith. The obser­
vation of Capella which is very near the zenith will 
assist very much in identifying a large group of stars, 
including the magnificent constellation Orion and the 
Dog Star Sirius ( h ) . Capella crosses the meridian 
about forty minutes after Aldebaran ( b ) ; and these 
are followed by some of the brightest stars in the 
heavens. Some knowledge of the positions of these 
stars makes it a comparatively simple matter to use 
a star map, and thus to command a fair knowledge of 
the heavens in t;letail. 

Vega (v) is very near the zenith when it crosses the 
meridian early in the evening in September. Its right 
ascension is between XVII I and XIX. It is followed a 
little over an hour later by Altair ( w )  which is about 
a third of the distance between the zenith and the 
horizon. 

Next in order is a Cygni ( x) which is a little north 
of the zenith, and can be seen by facing the pole, and 
a little over two hours later Fomalhaut ( y ) ,  less than 
one-fourth of the distance from the horizon to the 
zenith, will cross the Il1eridian. 

a 
a 
a 
fJ 
fJ 
c 
a 
a 
c 
I) 
a' 
a 
(J 
a 
a 
17 
a 
a 
a 
a 
a 
a 

TABLE. 

Name. 

PerseL . .  . . . . . . . . .  , . .  . (a) 
Tauri or Aldebaran . . . . . . .  (b) 
Aurigrn or Capella . . . . . . . .  (e) 
Orionis or Rigel . . . .  " . '  (d) 
Tauri . . . . . . . . . . . . . .  . .  (p) 
Orionis . . . .  " " . . " . . " , If) 
Orionis or Betelgeuse . . . . . (g) 
Canis Majoris or Sirius . , . (h) 
Canis Majoris , . ' . . . .  , .  (k) 
Canis Majori�. . . . . . . .  , . . .  (l) 
Geminorum or Castor . . . .  (m) 
Canis Min. or Procyon . , (n) 
Geminorum or Pollux . . . .  (p) 
Leonis or Rpgulus . . . . . .  ' (q) 
Virginis or Spica . . . . . . . . . .  (r) 
Ursrn Majoris . . . . . . . . . . . . .  (s) 
Bootis or Arcturus , . . . . . . .  (t) 
Scorpii or Antares . . . . . . . .  (u) 
Lyrrn or Vega . . . . . . . . . . . (v) 
Aquilrn or Altair . . . . . . . .  (w) 
Cygni or Deneb . . . . , . . . . • .  (x) 
Pis. Austr. or Fomalhaut .. (y) 

• ' . , . 

RIght 
Declination. 

Ascension. 

Hrs. Min. Deg. Min. 
3 17 + + 4 1 31 + 
4 30 + + 16 19 + 
5 9 + + 45 54 + 
5 10 - 8 18 
5 20 + + 28 31 + 
5 31 + - 1 15 
5 50 + + 7 23 + 
6 41 - 16 35 
6 54 + - 28 50 
7 4 + - 26 14 
7 28 + + 32 5 + 
7 34 + + 5 27 + 
7 39 + + 28 15 + 

1 0  3 + + 12 25 + 
13 20 + - 10 40 
13 43 + + 49 46 + 
14 11 + + 19 40 + 
16 23 + - 26 13 
18 33 + + 38 41 + 
19 46 + + 8 37 + 
20 38 + + 44 56 + 
22 52 + - SO 7 

. There are now more than 750 motor omnibuses in 
London. Eighteen months ago their number was 
under fifty. No fewer than 184 million passengers 
are, it is said, now being carried annually. 

Scientific ADlerican 

A HYDRAULIC AIR· COMPRESSING PLANT. 
One could scarcely conceive of a more direct method 

of seizing the power of a stream and coverting it into 

a more flexible form of energy for distribution to vari­
ous points of application than that employed at the 
Victoria mine in the northern part of Michigan. The 
mine is located near the Ontonagon River, the power 
of which is converted into compressed air, and with 
this the machinery and tools of the mine and the mill 
are operated. However, instead of using turbines, as 
is ordinarily done, to convert the hydraulic into me­
chanical power, and then using compressors to trans­
form the mechanical into pneumatic power, in this 
system the air is compressed directly by the water, 
and without. any intermediate mechanism. The action 
is similar to that of the aspirator pump, in which, as 
is well known, a - current of water acts by adhesion to 
exhaust the air from a receptacle. In the present case 
the reverse takes place, for bubbles of air are taken 
from the free atmosphere and then trapped in a cham­
ber. 

The hydraulic system of compressing air is not new, 
even as a commercial enterprise. In the SCIENT ' I<IC 
AMERICAN of April 8, 1900, we described a plant of 
this character installed at Magog, Quebec, to furnish 
power for the Dominion Cotton Mills Company. Sev­
eral other hydraulic compressors have since been es­
tablished. However, the plant of the Victoria mine, 
aside from being one of the largest of its type ever 
built, possesses a number of very novel features which 
are most interesting. 

A concrete dam has been built across the Ontonagon 
River, at a point 4,000 feet above the plant, and thence 
water is conducted through a canal under a head of 
71 feet. At the forebay of the canal three shafts have 
been sunk through solid rock to a large subterranean 
chamber. These shafts are fitted with intake pipes 5 
feet in diameter sealed in with concrete. The cham­
ber is 281.5 feet long, 18 feet wide, and 26 feet high. 
At the end opposite the intake pipes it terminates in a 
tunnel 10 feet high and 18 feet wide, communicating 
with a large shaft 18 x 20 feet in cross section; which 
leads to the tailrace. The chamber collects the air, 
which is sucked down by the water pouring down the 
intake pipes. The air is here held under a compres­
sion of 114 pounds gage, due to the difference between 
the water level in the chamber and the tail-water level. 
Under normal conditions this difference in level 
amounts to 271 feet, while the vertical distance from 
the water level in the .chamber to the level at the top 
of the intake pipes is 343 feet. Hence, the total work­
ing head, from intake to tailrace, is 72 feet. 

A receiving tank is built over each intake pipe. 
Within this tank, and mounted on the up]Jer end of 
each pipe, is an intake head consisting of an annular 
funnel. The funnel is arranged to telescope over the 
end of the pipe, and is normally supported on a float­
ing bell or inverted tank, which serves to hold the 
mouth of the funnel just below the level of the water. 
Around this funnel, and arso supported on the bell, is 
an annular air tube, which is supplied with air by 
means of feed pipes extending well above water level. 
This annular tube is fitted with series of small tubes, 
which project radially inward into the mouth of the 
funnel. The tubes are only % of an inch in diameter, 
and there are 1,800 of them for each intake head. 
The water flowing into the funnel over these tubes 
acts, on the aspirator principle, to draw air from them 
in bubbles, which are carried to the chamber below. 
At the bottom of the shaft the intake pipe is somewhat 
flared, and extends about 15 inches below the normal 
working level of the water in the chamber. Directly 
below each pipe is a conical concrete block, as shown 
in one of the illustrations. The water striking this 
block is spread out in an annular stream, thus de­
livering the air bubbles near the surface of the water. 
During the comparatively slow passage through the 
chamber, the air bubbles, owing to their buoyancy, rise 
out of the water and are trapped, because the water 
level in the chamber is 18 inches above the roof of 
the outlet tunnel. The water, however, continues out 
through the tunnel and up the inclined shaft, whence 
it discharges into the tailrace . 

The compression chamber above the normal level 
of the water therein has a capacity of 80,264 cubic 
feet. A 24-inch pipe conducts the air to the various 
pneumatic machinery used in the mine. In order to 
prevent an excess of compression, a small blow-off 
pipe is provided, which leads up to the bell that sup­
ports the intake head of the central pipe. The lower 
end of the blow-off pipe is submerged to a depth of a 
few inches below the normal level of the water in the 
chamber. When the pressure becomes excessive, the 
water is depressed, uncovering the mouth of the blow­
off, and permitting compressed air to rush up this 
pipe into the bell. The latter is then buoyed up by 
the air, lifting the intake head out of the water, and 
thus preventing further inflow until the compression 
has been reduced. In addition to the small blow-off, 
a larger blow-off pipe, 12 inches in diameter, is pro­
vided, which leads to the tailrace. The mouth of this 
blow-off is submerged to a somewhat greater ' depth 
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than that of th'e small pipe, and when the water in 
the chamber is sufficiently depressed, air discharges 
through the blow-off, carrying with it a quantity of 
spray, which shoots out like a geyser to heights of 
from 150 to 700 feet. This artificial geyser presents a 

most pleasing spectacle, particularly in winter time, 
when the spray freezes and forms huge icebergs 
about the discharge nozzle. 

When all three of the intake pipes are in operation, 
a total of 5,000 horse-power is available. However, 
one intake pipe has been found to furnish all the 
power necessary for operating the machinery of the 
mill and mine. With this single intake, while deliver­
ing 11,930 cubic feet of air per minute at an absolute 
pressure of 128 pounds, an efficiency of 82 per cent is 
shown. A turbine operating with a loss of 10 or 12 per 
cent may be considered remarkably efficient; but before 
this mechanical power can be converted into ' com­
pressed air, a loss of at least 30 per cent more must 
take place. The remarkable efficiency of the direct 
hydraulic compression is thus made apparent ; but 
we should also take into calculation the remarkable 
economy of dperation; for the hydraulic compressor 
contains no machinery which requires attention or is 
liable to become deranged. 

A s  was stated in our previous article on the hy­
draulic compressor, one of the chief advantages of this 
system is the fact that the compression is isothermal. 
As the bubbles of the air are carried down the intake 
pipe they are compressed, but the heat of compression 
is conducted off by the water which surrounds them. 
In the ordinary systems of compressing air a great 
deal of difficulty is experienced, owing to the increase 
of temperature due to the compression, and also ow ing 
to the condensation of water vapor which occurs with 
a fall of temperature, or an increase of pressure, or 
both. However, the air which is trapped in the rocK 
chamber at the Victoria mine is of a temperature al­
most as low as that of the water, and i s  practically frelil 
from moisture. 

Gyroscopic Resistance oC Motors on Railroad Curves. 

To the Editor of the SCIENTIFIC AMERICAN : 
One pOint in the cause of the New York Central 

wreck which I have not seen mentioned, and which 
appears to me to be of possible importance, is the 
gyroscopic action of the motors on the electric loco­
motives. When one considers how stubbornly a toy 
gyroscope of only a few ounces weight will resist de­
flection from its plane of rotation, what must be the 
stress required to deflect from tangent to curve, at 
express train speed, the heavy revolving mQtors of a 
powerful locomotive ? C. H. KENNISON. 

Ayer, Mass., March 4, 1907. 
[One effect of the gyroscopic action of the rotors 

and wheels of an electric locomotive would be to re­
sist the angular movement round a curve ; but since at 
express speed it would take from 20 to 30 seconds to 
turn the locomotive through 90 degrees of a 3-degree 
curve, this resistance would be insignificant compared 
to the other resistances encountered.-ED.] 

.. . . ... .. 
Tornadoes in Kansas. 

To the Editor of the SCIENTIFIC AMERICAN : 
While in Kansas a few years ago I had a very clear 

view of a tornado. It was about ten miles distant, 
]Jassing swiftly over the prairie. It presented the ap­
pearance of a long rope about two feet in diameter . 
It extended from a dark, irregularly-shaped cloud to 
the earth, and was slightly curved. It was of nearly 
uniform thickness, and leaned about 35 deg. from a 
perpendicular toward the cloud. A line drawn from 
where I stood to the cloud would have made an angle 
of about 40 deg. with the earth's surface. After this 
rope-like projection had parted, I noticed in the ir­
regular cloud a perfectly-shaped spiral of silver white­
ness. It was shaped Hke a great auger, and extended 
from the point where the funnel or rope had been con­
nected with the cloud forward in the direction the 
cloud was moving. All around it was in wild commo­
tion, but the spiral itself. seemed to stand like a great 
white ribbon coiled auger shape and fixed secure. 
This spiral, at the time I caught sight of it, was lying 
in nearly a horizontal position; the furward end being 
only slightly elevated. I have never met anyone who 
has seen this spiral in the tornado cloud; but by one 
who came dangerously near being caught by a passing 
tornado, I was told that the center of the whirlin:­
funnel was as white as milk. From his statement, 
taken in connection with my own observations, I have 
formed ' the opinion that the center of all tornadoes is 
a perfectly-shaped electrical spiral, and that when in 
operation it connects the earth with the cloud. It is 
manifest that such a spiral would give the middle of 
the tornado funnel a white appearance. But it is not 
likely that one looking at it in its upright form would 
detect its spiral form. Indeed, it would have to turn 
itself in a most favorable position in order to reveal 
to the eye of the observer its spiral form. 

La Porte, Tex., February 26, 1907. W. T. HALL. 
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WOODEN CARS IN A RAILROAD WRECK. 
A� a general rule, the ;SCIENTIFIC AMERICAN publishes 

photographs of railroad wrecks only when there is 
some definite lesson taught by the . disaster. The ac­
companying photographs of a wreck which occurred 
on the first of March near Colton, Cal., on the Santa 
Fe Rallroad, tragically illustrate both the ever-present 

Scientific American 
Not only should the switch signals be mounted on a 
lofty signal post, but a lofty, distant signal should be 
provided, and the two so connected that when the 
switch is open, both signals w11l show a red semaphore 
by day and a red light by night. If a clear distant 
signal were provided, as it unquestionably should be, 
we believe that .accidents due to express trains, or 

The Massive Vestibuled Day Coach Crushed the Baggage and Smoking Cars into Fragments, but Itsel f 
Remained Practically Intact. 

peril of the open switch and the frailty of the ordinary 
wooden passenger car, when it is placed between a 
heavy locomotive and a heavy Pullman car, and the 
train rushes at high speed into a head-on collision. In 
the present case, a passenger train, which was made 
up of a baggage car, a smoker, a vestibule day coach, 
and a IPullman observation car, was running at a 
speed of about fifty miles an hour as it approached a 
siding onto which a freight train had just backed, in 
order to give the passenger train a clear track The 
train crew of the freight, by one of those fatal lapses 
of memory which are such a frequent cause of railroad 
disaster, omitted to close the switch, and the engineer 
of the passenger train failed -to notice that it was open, 
until he was almost upon it. The centrifugal force 
as the engine attempted to swing around the sharp 
turnout was sufficient to overturn it bodily upon its 
side, and it ground its way over the roadbed for 150 
feet before it came to rest, the tender breaking away 
at the· point where it left the traclrs. The train swept 
by the overturned locomotive and collided, practically 
at full speed, with the heavy engine of the freight 
train. The momentum of the vestibule day coach and 
the observation car drove the smoker into the baggage 
car and, as will be seen from our photographs, literally 
ground these two into fragments, the wreckage being 
more complete than anything we remember to have wit­
n�ssed in a wreck of this character. Extraordinary to 
relate, only one person was ldlled outright, although 
two others _were probably fatally injured, and a large 
number received minor injuries. 

indeed any kind of train, running into open sidings 
would become exceedingly rare. 

The other lesson of the wreck is that the wooden 
day coach is liter:Uly a death trap in collisions, and 
cannot be too quickly superseded by the car of all-steel 
construction. To be convinced of this, it is only neces­
sary to contrast the splintered wreclmge of the frail 
smolrer and baggage car with the practically intact 
under-frame and body of the vestibule day coach, whose 
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railroad companies. Ordinarily, the seats are merely 
screwed down to the fiooring with wood screws, and 
undoubtedly the breaking away of the seats and the 
crowding of se·ats and passengers in a confused mass 
at the front end of the car is the cause of many severe 

.fractures and contusions. Cast-iron legs and frames 
should be abolished, and replaced by light steel fram­
ing with the legs bolted, not screwed, to the fioor. 

- '  .. -

TABLET WRITINGS FROM THE RUINS OF NIPPUR. 
BY H. D. JONES. 

The expedition sent out by the University of Pennsyl­
vania has uncovered and freed from the dust of ages 
one of the most interesting archives ever rescued 
from the debris of a buried city. Fourteen centuries 
before the birth of Christ, under the foreign rule of 
the Cassite Idngs of Babylon, Nippur became one of 
the most highly civilized and enterprising cities of 
ancient times. During this period of its prosperity, 
and before the hand of destiny consigned it to decay, 
Nippur must have been a highly desirable place of 
residence. Among the fine buildings were a temple 
and a temple school, from the executive department 
of which the archives referred to have been obtained. 
The "library" consists of about twenty-five thousand 
bdoks and documents in the form of the clay tablets 
of the time, and the deciphering of these discloses 
many conditions not very different from those obtain­
ing in Philadelphia to-day. 

After years of study Prof. Clay, of the University of 
Pennsylvania, who has been described as "probably 
the foremost living copyist of cuneiform tablets," has 
succeeded in translating many of the important tab­
lets in the collection. The clay tablets were found, it 
may be mentioned, in one of the ancient palaces un-

This wreck calls attention once more to the ever­
present danger which exists in facing switches, which, 
while they may be eliminated on two-track roads, can­
not be on single-track roads, on which the traffic runs 
in opposite directions on the same rails. Facing 
switches can be got rid of only by double-tracking, and 
the frequent occurrence of accidents of this kind proves 
that on the transcontinental roads, on which fast heavy 
expresses are run, double-tracldng has become and, in­
deed, has long been, an urgent necessity. It is certain, 
however, that greater precautions could be taken to 
safeguard such switches. The provision of the present 
small dwarf signal, only a few feet high, at the switch 
points is a miserable and utterly inadequate safeguar.d. 

To the Right Is the En�ine of Express ; to the Left the Tender of the Freight. 

more massive construction seems to have suffered prao 
tically no injury, not even the glass of the windows 
being brolren. That both the vestibule day coach and 
the observation car were subjected to terrific shock was 
shown by the 'f act that in both of them the momentum 
of the seats was sufficient to tear them from the fioor 
and pile them in a heap at the front end of the car. 
Here, by the way, is a menace to passengers which 
could very easily be remedied, and at little cost to the 

earthed by the workers, and were in perfect condition 
for the most part, because they had evidently been 
"filed away," if the expression can be applied to such 
ancient objects, the clay tablets being placed on edge, 
"reclining against each other like a shelf of leaning 
books in an ill-kept library of to-day." 

Astute Arabs, rightly guessing that there were some 
monetary pickings in the relics that the members of 
the expedition sought in the ruins of Nippur, took a 

Wreckage of Baggage and Smoker After 'rhey Were Crumpled into Roof and One Side of Baggage, and Fragments of Smoker Immediately A.fter 
Fragments Between Vestibuled Coach and Freight Engine, Collision. These Adjoining Views Taken on Opposite Sides of Wreck. 

WOODEN CARS IN A RAILROAD WRECK. 
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sly hand in the work, and through their reprehensible 
operations a number of tablets found their way to 
New York in the possession of private individuals. 
Some of these were deciphered with far too much airy 
freedom by the translator, but Dr. Clay has corrected 
errors in the interpretation of the signs on these tab­
lets, s o  that the Babylohian data now in the possession 
of the University of Pennsylvania are as complete as 
care can make them. From the tablets translated by Dr. 
Clay it would seem that the saying regard-
ing the futility of escape from death or the 
tax collector must first have been wailed 
forth from the overburdened soul of a resi­
dent of Nippur, 1400 B. C., for many of 
the documents found are records of re­
ceipts for rent or taxes from the outlying 
districts of the city. Others have reference 
to commercial transactions by those who 
had charge of the revenues. These reve-

Scientific American 

plicated and unwieldy system of collecting and distrib­
uting revenues, when it is remembered that the taxes 
were paid in either grain or cattle. 

Many of the tablets are records of business trans­
acted between private individuals, and some of these 
are intensely interesting as throwing light on the life 
of the inhabitants of this ancient city. For instance, 
one self-sacrificing citizen, according to the chronicle 
of the tablets, ,took the place in a prison cell of an 

good the crop that would have been raised by the 
owner of the ox, had he not been deprived of the use 
of his animal by the chapter of acddents related. 

For a time it puzzled the translator of these tablets 
to know the meaning of little indentations, apparently 
made with a pointed instrument, by the side of the 
columns of record of disbursements made. It has been 
decided that these were the check marks of the person 
who made the payments. In modern parlance, as he 

Tablet Envelopes, Showing Seal Impressions. 
'fhe Payroll of the Officers and 

Servants of the Temple of 
Gel at Nippur. 

unfortunate priest who had got into 
the clutches of the law because of his 
failure to pay a debt. 

Tablets Showin� Thumb Marks Instead of Seals. A wise ruling revealed by the tab-

nues were loaned out in the interest of the temple ex­
chequer, the priests being very careful to charge in­
terest on the money advanced. Still others record the 
payment of salaries to priests and to officials of the 
storehouse. 

The taxes were paid, not in coin, but in natural pro­
ducts, such as corn, sesame, oil, dates, flour, and live 
stock. Although no record has been found to show 
the relative value of these articles, there was doubt­
less a regular rate of exchange in Nippur for the pro­
duct of the farmer's toil. In most instances where the 
bookkeepers of Nippur recorded the payment of taxes, 
a note was made of the purpose for which it was paid. 
Thus one tablet states that grain was handed in for 
the. maintenance of the priest, the temple servant, and 
the storehouse servant. Other payments are recorded 
as for the _temple gateman, the singer, the temple 
shepherd, and for sacrificial purposes. 

According to Dr. Clay, the records of the tablets 
show that in this ancient town, the temple of the god 
was not only the foremost institution of the city, but 
t�at it practically supported and controlled everything 
in the immediate vicinity. 

They were careful bookkeepers in Nippur fourteen 
centuries before the birth of Christ, for these tablets 
also shoy.' plainly not only the nature of the tax col­

, lected, but the town from which it was received. In 
these outlying places the taxes were either transferred 
to Nippur or used in local civic disbursements-a com-

A Payron Showin� the Marks Whel'll the Items 
Were Checked 011: by the Bookkeeper. 

lets is a case in which the concomit­
ants are a farm crop, an ox with a broken leg, and a 
borrower who subsequently became a sorrower. The 
man who borrowed the ox obtained it from a farmer, 
who stipulated that the animal should be returned at 
a certain time, so that the work on his own farm 
should not suffer in consequence of his generosity. The 
borrower was unfortunate in that the ox broke a leg 
while working for the new driver, and in consequence 
the time for the return of the animal, which was the 
essence of the new arrangement, came and passed and 
the owner of the ox was unable to work his farm. The 
tablet shows that the bOrrower was compelled to make 

How the Stylus Was Used in Writing the Tablets. 

Supposed Forms of the Stylus as Reconstructed 
To-Day. 

TABLET WRITING FROM THE RUINS OF NIPPUR. 

handed out the pay envelope the Babylonian bookkeep­
er checked off the amounts on the tablet in the way 
shown in one of the photographs, by making little 
impressions alongside the amount or name. 

The use of the seal was all-important in the trans­
actions of the business man of Nippur. It was an easy 
matter to forge a document drawn on one of the clay 
tablets, so the method employed to prevent this was 
to incase the tablet in a sealed envelope. Of these 
seals Dr. Clay says : 

"The seal impression is equivalent to the signature 
of the modern document. It belongs to the man upon 
whom the obligation rests, or who is the recipient 
mentioned in the tablet, or to whom the goods are de­
livered. The only way that protection could be as­
sured was to incase the tablet, and for the obligor to 
make impressions with his seal upon the envelope. 
The holder of the document might be able to make 
changes on the case, but he could not remove it to 
alter the tablet because he could not restore the en­
velope which bore the impress of the seal of the 
obligor." 

Frequently instead of a seal there was a thumb 
mark, showing that the Babylonians were alive to the 
importance of the method of identification so widely 
exploited in the present day as an unerring means of 
connecting the mark with the originator. 

Apart from the tablets themselves the most interest­
ing thiLg about the ancient writing is the way in which 
it was done. There has been some controversy con­
ceruing the shape of the stylus used by the ancient 
scribe in forming the characters on these clay tablets. 
Dr. 0iay has made several of these after the pattern 

Original Tablets, Tablet Envelopes, and lUodern 
Replicas. 
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on which he believes the originals were constructed. 
Some of these are shown in the accompanying illustra­
tions. None was found in the ruins. The manner in 
which these writing instruments were used is also 
shown in one of the engravings herewith. 

• • • 
CARBORUNDUM AND SILICON DETECTORS FOR 

WIRELESS TELEGRAPHY. 
BY A. FREDERICK COLLINS. 

A novel detector for determining the presence of 
electlric waves, has just been brought out by General 
H. H. C. Dunwoody, and has been found sufficiently 
sensitive and trustworthy to be used for commercial 
wireless telegraphic work. 

The device in question consis� of a minute mass 
or fragment of carborundum-an artificial compound 
made of carbon and silicon in the electric furnace­
held in place between two metallic terminals or con­
ductor plugs, usually formed of copper or brass. 

This detector has recently been made the subject of 
exhaustive tests by Mr. G. W. Pickard, who has found 
that it is somewhat less sensitive than the magnetic 
detector of Marconi, which in turn follows the electro­
lytic detector of Fessenden ; that is to say, while it 
requires from 350 to 400 micro-ergs ( 1  micro-erg being 
1/1000 of an erg*) to operate the electrolytic detector, 
and from 400 to 500 micro-ergs to impress a magnetic 
detector, it requires between 9,000 and 14,000 micro­
ergs to carry the conductivity of a carborundum de­
tector so that it will produce an audible tone in a 
telephone receiver, with about the same amount of 
energy required by a microphone detector. 

Notwithstanding this very considerable difference in 
the sensitiveness of the electrolytic and carborundum 
detectors when measured in the C. G. S. system of 
units, in the a.ctual practice of wireless telegraphy the 
difference in ' receptiveness is barely perceptible over 
similar distances. In the first experiments with car­
borundum as an electric wave .detector, it was found 
that its sensibility to the electric oscillations set up 
in the circuit of which it was a part, was a maximum 
when a certain critical potential prevailed in the local 
circuit of which it also formed a part. 

In this respect it resembles the electrolytic detector 
when in action. For this reason a potentiometer or 
variable resistance is used in shunt with the detector. 
As carborundum is obtained in the form of crystalline 
masses, it has, in consequence, a very high resistance 
where the current flowing in the internal or dry cell 
circuit is small, but as the strength of the current is 
increased the resistance drops very rapidly. 

Various curves have been plotted showing the re­
sistance variation against the differe.nce of potential 
across the conductor plugs of the detector, and in one 
of these it was demonstrated that the conductive 
charge occurred most rapidly between 1.0 and 1.1 volts. 
The conductance of the detector at this potential was 
about �50 microhms, or 0.4000 ohm, and a variation of 
0.01 volt at the above potential value will produce a 
change in condtlctivity of about 10 microhms, or -! 
per cent. 

It is well known that the flat side of carborun� .• m 
is a very poor conductor and in order to obtain good 
electrical contact, the sharp edges of the carborundum 
fragment must be clamped between the opposed sur­
faces of the plug ends of the detector, when the actual 
contact is r mited to an exceedingly small area-not 
more than Olle millionth of an inch and probably less. 

In common with the Fessenden hot-wire barretter 
and responders of the bolometric type, the action of 
the new Dunwoody detector is purely thermal. But in­
stead of utilizing either an exceedingly fine metal wire 
of relatively low specific resistance and temperature 
coefficient, as does the barretter, or a large radiating 
or absorbing surface in proportion to its mass as does 
the bolometer, the carborundum detector employs a 
constricted current path lying along the edge of the 
crystal in contact with the oppositely-disposed sur­
faces of the conductor plugs. 

The new carborundum detector is so designed that it 
can be inserted in circuit with a De Forest receptor 
instead of the detector formerly used ; in other words, 
the carborundum detector is made interchangeable 
with the electrolytic detector, which it has superseded. 
When placed in such a receiving circuit, the mani­
festation is greatest when the potential impressed upon 
the detector is between 1.0 and 1.2 volts. 

In other tests, the conductor plugs supporting the 
carborundum crystals were heated by a spirit lamp, 
when the resistance of the detector was observed to . 
decrease greatly, but on cooling again it assumed its 
former resistivity, which is of the order of a megohm. 

The crystals of carborundum employed in the Dun­
woody detector are microscopically selected and only 
those having the sharpest edges are chosen, since 
these have been found to give the best result. The 
fragment of ciuborundum is placed between a spring 
and an adjustable screw plug, and by varying the 

• In tbe C. G. S. system tbe erg is the unit of wurk and of energy, being 

the work done in moving a body through a distance of one centimeter 
against the force of one dyne, or the kinetic force of two grammes moving 

at the rate of one centimeter per second. 
. 
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pressure of the spring by means of a screw the point 
of maximum sensitiveness can easily be obtained. 

The exact proportions of the crystal are not essential 
and it may vary from one to three millimeters on the 
side. The crystal to be used should never be touched 
by the fingers, as this often reduces its sensitiveness 
to an appreciable extent; the proper way to handle the 
element is to use a pair of tweezers. 

Since the advent of the Dunwoody carborundum de-

THE NEW DUNWOODY CARBORUNDUM DETECTOR 
INSERTED IN A RECEPTOR. 

tector, Pickard has brought out' one using silicon as 
the sensitive medium. Silicon is a non-metallic ele­
ment, prepared as a dull-brown amorphous powder, as 
shining metallic scales or as dark steel-gray granules, 
sometimes showing crystallization. Any one of these 
may be used as a detector, and in any case it is pressed 
into good electrical contact between two conducting 
plugs as in the ordinary coherer. 

Different from the coherer, this latest "thermo-elec­
tric regenerative detector" converts the energy of the 
oscillation set up in the receiving . aerial, into heat at 
the junction of the silicon and the metal fOl:ming the 
conductor plugs by virtue of the high resistance of 
the former and the low resistance of the latter. 

The amount of heat developed by the high thermo­
electromotive force, and the consequent temperature 
rise, is proportional to the square of the resistance, 
according to the well-known law of Joule. The de­
tector gets its name as indicated above from the fact 
that this thermal energy is converted or regenerated 
into a direct electric current, the detector performing 
the same function as all others that have been de­
vised, namely, that of a very delicate relay. 

.. ' ... 

A machine for applying screws at the rate of fifty a 
minute, if necessary, has recently been placed on the 
market and consists of a hopper connected by a vertical 
flexible shaft and tube to the driving mechanism below. 
The withdrawal of the bit from each screw as it is 

THE DETECTOR APPLIED TO A DE FOREST RECEPTOR. 

driven causes a new screw to drop out of a magazine 
and fall in line with the bit and also allows a screw 
to fall from the hopper into the magazine. The use 
of the intermediate magazine was found necessary, as 
the operation of the machine is so rapid that too much 
time would be wasted in waiting for it to drop from 
the hopper. The screws are caused to revolve at the 
rate of 1,200 revolutions a minute by means of a fric­
tion drive so adjusted that the screw stops after it 
has been driven the required distance. 
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LEDUC'S ARTIFICIAL PLANTS AND CELLS. 
BY DR. ALFRED GRA.DENWITZ. 

A strong reaction against the some'Nhat childish 
endeavors of the alchemists to convert one element 
into another and to generate living beings from inert 
matter, pervades the history of nineteenth century 
science. Perhaps we have been prone rather too eager­
ly to discard the doctrines of former times, banishing 
many theories which in the course of the last few years 
have again been found worthy of serious discussion. 

We are no doubt at present on the eve of great revo­
lutions in our scientific views ; the phenomena of radio­
activity have shaken the belief in the immutability of 
the atom and even the principle of the preservation of 
matter, at least in its familiar form. Nor does the 
distinction of three strictly separated states of aggre­
gation stand the test of recent investigation ; transi­
tions are found to exist between the different states, 
and we are warranted in presuming that between the 
material and the immaterial (the luminous ether) 
there are likewise numberless intermediary states. 
Finally there have been discovered transitional stages 
between inert matter and living beings, from which 
many interesting conclusions in regard to the nature 
of life can be drawn. 

While Prof. Lehmann's recent researches on ap­
parently living crystals have shown that certain bodies, 
mineral in outward appearance, behave like living 
organisms of the lowest type ( bacteria) , Prof. Leduc, 
of Nantes, has fouIld the vHal functions in animal 
and vegetable cells to be controlled exclusively by the 
physical laws of diffusion ( osmosis ) and cohesion 
(molecular attraction ) .  On the basis of these phe­
nomena he has even succeeded in artificially producing 
objects which, not only in appearance but in behavior, 
closely resemble natural cells, growing, absorbing food, 
lJ-nd propagating themselves in exactly the same way. 

The botanist might be somewhat embarrassed when 
asked to incorporate in his familiar system of clatlses, 
orders, and families. ,the forms .. i1lustrated .in I Figs. 1 
to 4. Still he would hardly have any doubt of their 
genuineness, their whole aspect being typical of repre­
sentatives of the vegetable kingdom, especially of cer­
tain water plants. 

Nevertheless, they are not living beings of any sort, 
but artificial bodies formed in the laboratory of the chem­
ist. While their very aspect is certain to inspire in­
terest, it is obviously far more interesting to observe 
\hem in the making, to watch how from an artificial 
seed a shoot springs and develops ( at a rate readily· 
controlled by the experimenter ) into stems, leaves, 
buds, twigs; ears, and blossoms, and after some time 
dies like a real plant. The birth and death of a plant 
can thus be artificially reproduced within the space 
of a few hours. 

Below are given some details concerning the arti­
ficial seed and the medium in which it is immersed for 
germination. A seed one to two millimeters in diam­
eter, consisting of two parts of saccharose ( cane sugar ) 
and one part of copper sulphate, is immersed ill an 
aqueous solution containing two to four per cent o.f 
potassium ferro cyanide, one to ten per cent of sodium 
chloride or some other salt, and one to four per cent 
of gelatine. In this solution, the seed germinates in 
a few days or a few hours according to temperatute ; 
under favorable conditions the germinating process 
can even be shown as a lecture experiment in a few 
minutes. 

The seed surrounds itself with a membrane of cop­
per ferrocyanide which is permeable to water and to 
certain ions, but is impermeable to sugar. This semi­
permeability produces a high osmotic pressure in the 
interior of the artificial seed, resulting in the absorp­
tion of matter from the surrounding medium and thus 
in the growth of the whole structure. If the liquid 
be spread on a glass plate, the growth takes place in 
a horizontal plane. In a deep vessel, on the other 
hand, the plant form' grows simultaneously in a hori. 
zontal and a vertical'. direction,' forming stems which 
on arriving on the upper surface of th 1 liquid, spread 
out in flat leaves resembling those of a water plant. 

A single artificial seed one millimeter in diameter 
can thus produce 15 to "20 vertical stems which some­
times reach a height of 25 to 30 centimeters, being 
either simple or branched, frequently carrying lateral 
lea yes or twigs and terminals shaped like spheres, 
mushrooms, ears, spires, etc., according to the com­
pOSition of the culture liquid. 

These experiments thus prove that the functions 
formerly considered as being characteristic of the pro­
cess of life are due to and controlled by purely physi­
cal forces. In fact, the forms in question obviously 
receive their food by intussusception or internal ab­
sorption . like living beings, whereas crystals, as is 
well known, increase by external accretion. Further­
more, the plant forms are really organized, possessing 
all those organs ( stems, leaves, and terminal parts) 
which are characteristic of plants. As finally the sub­
stance used in building up these artificial plants, viz., 
copper sulphate, rises in stems up to 30 centimeters 
in he"ight (with a diameter of one millimeter) they 
are necessarily provided with an apparatus of circula-
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tion. Theil' growth is thus no doubt a real one like 
that of a plant, a small (artificia\ ) seed developing 
into a complex form several hundred times larger 
than itself. 

It is further interesting that the products of growth 
arising from the artificial seed are, lil,e real plants, 
susceptible to numerous chemical and physical re­
actions. In fact, their development is arrested by 
many poisons, while their direction and growth are 
determined by differences in the internal diffusion 
pressure and in temperature. However, there are 
still further analogies between these artificial organ­
isms and real ones. The former, like the latter, are 
endowed with the power of healing any' injury, as 
whenever a stem is broken 
before the completion of its 
g I' 0 w t h ,  the fragments 
cling to and combine with 
one another, after which 
the process· of growth 
again commences. There 
is only a single function 
of living plants which has 
not so far been artificially 
reproduced, viz., propaga­
tion in successive genera­
tions. Except for this de­
fect the whole of the vital 
process of vegetable organ­
isms would have been imi­
tated artificially, at least 
in its outward appearance ; 
this problem, however, 
seems to be susceptible of 
realization like those al­
ready solved. 

The internal mechanism 
of the processes controlling 
the behavior of these arti­
ficial plants will be better 
understood by briefly reo 
ferring to Leduc's previous 
experiments.* In these ex­
periments two mutually 
precipitating solutions­
e. g., potassium ferrocy­
anide and a salt of cop­
per-were sprinkled on 
gelatine-coated glass. The 
copper ferrocyanide depos­
ited at the surfaces of con­
tact of the drops formed 
the envelopes of polygonal 
cells. Similar cells are 
formed when potassium so­
lution alone is sprinkled 
on the �elatine. 

Fig. t.-An artiJicial plant which 
was produced in a test.tube. 
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Jlue algre. The protoplasm may be separated from 
the · cell wall and contracted about the nucleus, or it 
may fill the whole cell. The cells may be naked or sur� 
rounded by thick walls. They may be in contact with 
each other or separated by intercellular spaces, etc. 
If drops of water tinted with India ink are scattered 
over a solution of potassium nitrate, the cells, at first 
radially striped, soon become granular. Then seg­
mentation takes place and the cells breal, up into 
polyhedral daughter cells. 

The phenomenon of karyokinesis observed in the 
segmentation of living cells, with the characteristic 
spindle-shaped figUl'e of curves connecting two focal 
points, is produced artificially by ' placing in a viscous 

Fig. 3.�Cu1tur� of a slugle artificial grain. 

Fig. 4.-Artificial seaweed produced from an artificial cell. 

During the process of 
formation the artipcial cell 
is the seat of active mole­
cular motion, consisting of 
an inward current of wa­
ter from the moist gela­
tine and a current of dis­
solved matter flowing from 
the center to the surface. 
This apparent life can be 
prolonged by maintaining 
around the cell an environ­
ment that will feed it or 
replace the loss due to 
diffusion. 

Fig. 5.-Field of diffusion between two opposile poles. FIg. 6.-Artificial cell tissue. 

These movements are 
checked by .premature dry· 
ing but recommence on the 
addition of water, suggest­
ing an analogy to the la­
tent life of seeds and 1'0-
tifera. 

Fig. B.-Sodium chloriue crystal in 
its field of cry!'tallization. 

Fig. 9.-Morphogenetic effect of 
crystallization. 

Fig. lO.-Segmentation of 
hquid artificial cells. 

235 
drops phenomena of growth SImilar, on a small scale, 
to those obtained later with solid "seeds:" When a 
solution of cane sugar containing a trace of potassium 
ferrocyanide is dropped into a dilute solution of cop­
per sulphate the drop of syrup becomes covered with 
a pellicle of copper ferrocyanide, forming an artificial 
cell. Under the influence of the difference of osmotic 
pressure between the drop and the surrounding liquid, 
water' passes inward through the membrane of copper 
ferrocyanide which the sugar cannot traverse. The 
drop, or cell, increases in size and puts forth a bud 
which is immediately surrounded by a pellicle and 
prolife;'ates in turn. In ' this way is formed, slowly, 
a chain of connected cells, the last of which may have 

Fig. :I.-Artificial organs showing 
mushroomsbape. 

Fig. 7.-Liquid cell tissues. 

Fig. ll.-A rtificial and natural 
karyokinesis. 

ten times the diameter of 
the original drop. This 
scientist, as above men· 
tioned, had succeeded in 
proving the life of cells to 
be controlled by the forces 
of diffusion, the artificial 
cells and cell tissues ob­
tained by him showing ex­
actly the ·same behavior as 
that shown by animal and 
vegetable cells. The phe­
nomena in question are 
best represented by con­
sidering the seat of the 
tendency to diffusion as a 
field of force, in every way 
resembling Faraday's mag­
netic and electric fields. 
In fact, any point in a 
liQuid at which the con­
centration is greater than 
in the surrounding . parts, 
represents a center of 
force of diffusion, and the 
same remark applies to 
points of lower concentra­
tion than their surround­
ings. If a point of the 
former ldnd be called a 
"positive pole of diffu­
sion," a point of smaller 
concentration should be 
termed a "negative" pole. 
Now, poles of different 
kinds ( Fig. 5 )  will attract 
each other in exactly the 
same manner as electric 
or magnetic poles of op­
posite signs, the general 
phenomena of motion be· 
ing precisely the same in 
the two cases. 

As the ions or constitu­
ents of dissolved salts dif­
fuse independently, part of 
the molecule appears to be 
assimilated, or fixed in the 
cell, while the rest is elim­
inated. A diffusing drop 
of copper sulphate, for ex-

LEDUC'S CURIOUS ARTIFICIAL PLANTS, CELLS, AND TISSUES, PRODUCED BY CANE SUGAR, COPPER 
SULPHATE AND POTASSIUM FERROCYANIDE. 

Mutual reactions of un­
like poles, then, would 
account for the whole 
of the physiological phe: 
nomen a of the organism. 
In fact they produce 
liquid currents which car­
ry along any suspended 
particles, while the mu­
tual reactions of like poles 
cause suspended particles 
to be accumulated in the 
neighborhood of a positive 
pole, thus producing the 
phenomenon of agglutina­
tion. Even in the produc­
tion of cell tissues, as 
shown by the artiil.cial tis­
sue represented in Fig. 6, 
no other forces are pres­
ent. By introducing a 5 
to 10 per cent solution of 
potassium ferrocyanide in­
to 5 to 10 per cent solu­
tions of gelatine, the cell 
tissue represented in this 
figure is eapily obtained ; 
each such cell, liI,e a natu-
ral one, possesses an en­

Although tbey are composed of inert matter, I.hese objects sprout, branch, and nourish tbemselves like actual living organisms. veloping membrane, proto­
plasm and a nucleus. With ample, leaves at the center 

a yellow nucleus consisting of metallic copper. This 
is surrounded by a blue rinG of the unaltered solution 
which is itself surrounded by a translucent ring con­
taining bubbles of gas due to the action of the released 
sulphuric acid upon the gelatine. 

Artificial cells are affected in structure and develop­
ment by moisture, dryness, acids, allralies, and various 
other �ubstances added either to the drop of liquid or 
the surrounding gelatine. In this way many varieties 
can be produced, including cells with dark ' or light 
!luclei, with or without nucleoli, and cells of homo­
geneous protoplasm without nuclei, like the cells of 
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fluid a tinted drop of the same fluid between two drops 
of greater osmotic pressure. The central drop repre­
sents the nucleus, the others the centrosomes of the 
living cell undergoing segmentation. The central drop 
becomes granular and develops a pigmented ring which 
represents the chromatic band of the natural process 
and, like it, breaks up into chromosomes. These move 
toward the centrosomes and collect about them, form­
ing two nucleated pigmented masses. Meanwhile a 
partition has formed between these masses which is 
continuous with their spherical walls, so that finally 
we have the image of two cells, with nuclei, proto-
1)\a�ID, ana. cell -wallS, llTesseu close1y togetner. 

Prof. Leduc also produced in these experiments with 

solutions of sodium chlorjde, however, entirely liquid 
cell tissues ( Fig. 7) are obtained. All the varieties 
of cells observed in nature . can thus be artificially pro­
duced by suitably regulating the conditions of the ex­
periment. Even the strange karyokinetic figures pro­
duced during the segmentation of cells, and of which 
no adequate explanation has yet been given, are read­
ily obtained in these artificial growths. 

All living organisms are made up of solutions of 
cI'ystalline substances and colloids ; when their con· 
centration increases, the molecular force of crystalliza­
tion is manifested. Each center of crystallization sur­

rounds itself with a field of force ( Fig. 8 )  that in some 
cases is rather intricate, and whenever, besides the 



forces of crystallization, other forces, differences in 
osmotic ( diffusion) pressure, are present, forms are 
obtained which in their outward appearance resemble 
certain inferior arganisms. As the solid tissues of 
organisms are produced by solidification from the so­
lutions above referred to, their shape and structure 
necessarily are influenced by the force of crystalliza­
tion ( Fig. 9 ) .  

When drops o f  a solution are introduced into the 
same solution at different concentration, these drops 
at first spread out in all directions; owing, however, 
to the effect of molecular attraction ( or co-
hesion) there soon takes place a granular 
segmentation of the liquid ( Fig. 10) . In 
fact, as this cohesion between the various 
molecules is different, those between which 
the attraction is greatest will combine into 
spherical grains as soon as the. force of at­
traction exceeds the force of diffusion, while 
the other molecules fill the intervals between 
the grains. In this way the phenomena of 
segmentation observed in germinating eggs, 
which had previously seemed so puzzling, 
are not only accounted for but can be read­
ily imitated by an artificial process. 

From Lehmann's researches on apparently 
living crystals it is inferred that certain 
crystallized structures show a behavior quite 
analogous to inferior organisms, moving, 
growing, feeding, and propagating them­
selves like the latter. The investigations by 
Prof. Leduc which have been described above, 
on the other hand, prove that the funda­
mental element of animal and vegetable 
organisms, viz., the cell� is exclusively con-
trolled in its vital functions by the same 
physical laws that govern tj:le forms of the 
mineral kingdom. From bo-th sides there is thus being 
constructed a bridge between the province of inert 
matter and that of living matter, and in t11e place of 
the strict barriers previously supposed, we are war­
ranted in presuming the existence o{ a multitude of 
gradual transitions and intermediary stages. 

It should be observed that the Leduc _ phenomena 
were first observed by Traube in 1867 ( Archiv. f. An­
atomie u. wissenschaftliche Medizin, 1867, p. 67) ,  who 
produced them. Such artificial cells have long been 
known as Traube cells. Traube also produced them by 
means pf tannin and lead acetate, water glass and· lead 
acetate, gelatine and tannin, and the like. In repeating 
Leduc's experiments Prof. Hans Molisch found that the 
acetate and the chloride of copper produce better re­
sults than the sulphate. The sugar, salt, and gelatine 
serve to increase the growth and ramification, but it 
should be pointed out that Reinke described branched 
and tree-like artificial growths more than twenty years 
ago.* If crystals of copper sulphate are thrown into a 
solution of water glass they become enveloped - in light 
blue pellicles of copper silicate and these silicate cells 
develop into tree-like forms if sufficient 
water glass' is present. 

Even Leduc's discovery that artificial 
cells, like natural cells, are affected by vari­
ous influences was anticipated by Traube, 
who described the effects of light and gravi-

. tation and the variations in form and rapid­
ity of growth produced by adding grape 
sugar, salt, etc. In Molisch's opinion Le­
duc's experiments mark no advance beyond 
the results obtained by Traube in 1867. His 
artificial cells teach nothing new and they 
are no more like living organisms than a 
paper flower is like a real flower or a wax 
doll is J..ike a living child. 

Prof. Gaston Bonnier, of the Academie 
des Sciences and the University of Paris, 
entertains very skeptical views of the bio­
logical value of Leduc's experiments. These 
views he has voiced as follows in La Sci­
ence au. XXme Siecle: 

"I pointed out to the Ac<,demy, in the 
meeting of December 24, 1906, that these 
tubular precipitates had long been known 
and possessed no organization comparable 
with that of living things. I also repeated 
before the Academy, some interesting vari­
ations of these amusing experiments de· 
vised by one of my pupils-a minor. In 
I,a Revue of January, 1907, I showed that 
this alleged discovery was only a repetition 
('f Traube's classical experiments. 

" At the meeting of January 7, 1907, Prof. Leduc 
made a rejoinder to which I replied on January 14, as 
follows : 

"In a lecture just published M. Leduc expresses his 
amazement that Pasteur's researches have for thirty 
years silenced the discussion of spontaneous genera­
tion, and the brochure ends with the words : 'To com­
plete the synthesis of life only one function remains 
to be realized-successive reproduction. I regard this 

* Reinke, Botanische Zeitung, 1875, p. 432. 
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problem as of the same order with the preceding.' In 
his communication of last week M. Leduc asserts that 
his note of July 24, 1905, began with a mention of 
Traube's work. Here is the mention : 'We have an 
artificial cell similar to Traube's but differing from it 
in possessing the power, not only of expansion and 
enlargement, but also of emitting prolongations ana­
logous to roots and stems, which grow visibly and 
slowly.' This sentence demonstrates Leduc's ignorance 
of Traube's writings,* from which I quote as follows :  

" 'Forms which sometimes resemble a rhizoma with 

A.N EXPERIMENT IN ACOU�TICS. 

As the running boys pass the bell there is a distinct drop in pitch 

-long stem like upward and rootlike downward exten­
sions.' 

" 'Soon afterward the cell begins to grow exclusively 
at the top, so that it passes from a rounded to an 
elongated form. If the vessel is tipped the extremity 
continues to grow vertically.' 

" 'When the pellicle is ruptured the escaping solu­
tion soon becomes inclosed in a membrane of precipi­
tate resembling a graft, excrescence, or branch of the 
cell.' 

"Traube's forty-eight series of experiments made in 
1865-7, and his later researches, published in 1875, in­
clude Leduc's results and many others. And these ex­
periments. have been varied almost ad infinitum by 
others. I need mention only Pfeffer's arborescent 
forms.t 

"The conclusion to be drawn from all these experi­
ments is that the form obtained depends on the me­
dium and, to some degree, on the shape of the vessel. 

"I have also obtained the Leduc forms by following 
Traube's general directions. The vaI:ious salts were 
thrown into a 5 per cent solution of potassium ferro-

SPECIAL CAMERA FOR COPYING AND ENLARGIN G .  

cyanide or a 10  per cent solution of  sodium or  potas­
sium silicate. The production of these precipitates is 
a common lecture experiment. Leduc asserts that all 
forms obtained by earlier experiments were stunted, 
unstable, and shapeless but that his culture liquids pro­
duce large, stable growths with sharply differentiated 
roots, stems, and apical organs. But the descriptions 

* Moritz Traube, Centralblatt fUr medizinische Wissenschafl, 1865. 

Archiv. fUr Anat., Phys. und wissenschaltliche Medizin, 1867, p. 87. 
Botanische Zeitnng, 1875, p. 56. 

t Pfeffer, Osmotische U ntersuchnngen, 1877, p. 11. Botanisches Institnt, 
TUbingen, 1886, vol. ii., p. 30. 
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cited above show that all of Leduc's results were ob­
tained before him. 

"Our colleague, M. Gerner, has produced growths 
which could be preserved in paper like dried plants and 
which were mistaken for seaweeds by amateur botan­
ists. Some of these arborescent forms have long been 
exhibited in apothecaries' windows, especially at 
Nancy. 

"It is difficult to see what new fact is brought out 
by Leduc's experiments. I am not now speaking of 
the curious experiments in which he reproduced the 

structure of organized tissues-that is a dif­
ferent question. 

"In his notes to the Academy, Leduc as­
serts that his pretended artificial plants give 
evidence of cellular structure, circulating 
system, thermotropism, osmotropism, and 
nutrition. 

"It is well known that the forces which 
act in living beings are simply physico­
chemical forces. Traube and others have 
studied the effect of these forces on semi­
permeable membranes and Leduc has added 
nothing to their results. As for cellular 
structure and circulatory system nothing of 
the sort is to be found in these tubular pre­
cipitates. * 

"It has been maintained that Leduc has 
made no claim to the creation of life by 
spontaneaus generation, but this assertion is 
contradicted by his own words, quoted above. 

"The net result of the whole affair is sim­
ply nil." 

• •• • •  

AN EXPERIMENT IN ACOUSTICS. 
BY GUSTAVE MICHAUD. 

The school bell and good legs are all that 
are needed for this experiment. Students who make 
it find it easier, as a rule, to understand the relation 
between pitch, wave length, and the number of vibra­
tions. . Where elementary astronomy is taught, the 
same experiment may prove to be a helpful as well as 
a healthful diversion during the study of a rather 
abstruse chapter-the application of the spectroscope 
to the determination of the radial motion of stars. 

Select the swiftest runner of the school. Give him a 
bell, and place him on level ground at some hundred 
feet from the rest of the class. At a signal, the stu­
dents run as fast as they can toward the bell bearer, 
while he -himself runs toward the students, without 
ceasing for a moment to ring his bell. So Jong as some 
distance remains between the students and the bell, 
nothing abnormal seems to occur, although the stu­
dents, without being aware of it, perceive a sound of a 
somewhat higher pitch than that which strikes the ear 
of the bell bearer. But at the precise moment when 
the. runners pass the bell, and instead of running to­
ward it begin to run away from it, there is an instan­
taneous and very distinct dropping of the pitch of the 

sound, which remains graver as long as the 
distance increases between the runners and 
the man who rings the bell. 

While the hearers are running toward the 
source of vibrations, they meet, in a given 
time, a greater number of these than if both 
the bell and the boys had remained in the 
same place. When the bell bearer and the 
stUdents ran away from each other, the hear­
ers go in the same direction as the vibra­
tions, and the reverse phenomenon occurs­
the number of vibrations which reach the 
ear in every second is smaller than it would 
have been had all the participants remained 
on the spot. As the pitch of a sound de­
pends upon the number of its vibrations per 
second, that of the bell will drop at the very 
moment when the distance between bell and 
hearers ceases to decrease and begins to 
increase. 

If the man who rings the bell can be pro­
vided with a bicycle, the fall in the pitch 
of the sound is of course still more pro­
nounced. 

. ... .. 
SPECIAL CAMERA FOR COPYING AND 

ENLARGING . 
The camera illustrated here is one that 

was designed and built for the United States 
Geological Survey for photographing fossils 
or other similar objects. In photographing 

fossils th� Survey uses a process known as the W'il­
liams process. This method was worked out by Prof. 
Henry S. Williams and Norman W. Carkhuff, and con­
sists in an elimination of the color of the tossil by a 
process of sublimation. 

Fossils cannot be photographed for scientific pur­
poses in a haphazard manner. There are certain char­
acteristics that must always be orientated in r �latively 

* Prof. D'Arsonval, who presented Leduc's note, has recently (January 
21, 1907) presented a communication from Charrin and Goupil describing 

experiments which prove that no phenomenon analogous to nntrition 
occnrs in the prodnction of these arborescent growths. 
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the same position and illuminated in the same way, in 
order to produce results of any practical value to the 
scientist. Some of these fossils are photographed to 
the same size as the original, while others are much 
enlarged ; great accuracy is required in this particular. 
As SOll,J of these fossils are exceedingly small and 
delicate, it is obvious that to do the work economically 
special apparatus is requited. Could a comparison be 
made between the first piece of apparatus used by the 
original experimenters and the apparatus just com­
pleted, the remarkable evolution in scientific camera 
building would make old camera operators wonder at 
the change. 

The camera is mounted on a tilting base, so arranged 
that either end may be elevated or lowered to any 
desired position, in r rder to secure the proper lighting 
of the subject. The operator can make any ' of the 
following adjustments on the camera or subject with­
out leaving his natural position at the back while 
observing the focusing screen : either move the sub­
ject back or forth from the lens or revolve the sub­
ject support; move the camera back or forth on the 
tilting stand ; raise, or lower, or shift the front '

of 
the camera in either direction; revolve the back from 
a horizontal to a vertical position, or to any inter­
mediate point; elevat€} or lower the subject support, 
in order to secure the proper lighting, all by mechan­
ical devices. It will be observed that the rod running 
along under the base operates a mechanism below at 
the front for rotating the subject base. 

circuits of only one hundred and twenty volts has 
caused instant death. 

'The physiological effects of electricity are due 
partly to electrolysis or decomposition of the blood 
and other fluids and partly to paralysis of vital or­
gans. Both actions are proportional to the strength 
of the current that actually passes through the body 
and this current strength is equal to the voltage of 
the circuit touched divided by the electric resistance 
of the body. The average resistance. measured be­
tween a hand and the feet, when the hand is moist 
and the shoes are soaked with water, is about 5,000 
ohms. A current of one-twentieth of an ampere-one­
tenth of the current used in an incandescent lamp­
may cause death. Hence, the question is, Under what 
conditions will contact with an electric wire send such 
a current through the body? 

usual pressure of about 500 volts, a Current of one­
tenth of an ampere will pass through his body, if its 
resistance is 5,000 ohms, and will probably cause 
death. In this case the ground or the rail represents 
the second or return wire. It is much less dangerous 
to touch a single wire of a double-wire circuit, well 
insulated from the ground, for in order to . reach the 
other wire the current that traverses the body must 
flow through or over some of the insulators, that is 
to say, through a very great resistance, so that the 
current is very weak. But in a very long line the 
sum of these little leakage currents through many 
insulators may be too great for a human body to carry 
with safety. Hence, the danger is proportional to the 
length of the line. Simultaneous contact with both 

wires of a high-voltage circuit is, of course, fatal. 

If the right hand touches one wire and the left 
hand simultaneously touches the other wire of a 110-
volt incandescent lighting circuit, the body, assuming 
its resistance to be 5,000 ohms, will be traversed by a 
current of 110/5,000 ampere, or little more than one­
fiftieth of an ampere, which is within the limit of 
safety. But if the hands are dry the resistance meas­
ured from hand to hand is fully 10,000 ohms, so that 
both wires of even a 220-volt circuit, such as is used 
in some incandescent lighting systems, can be touched 
without danger of serious injury. In certain factories, 
however, where the air is damp, warm, and laden 
with acid vapors, the skin becol11es softened and the 
resistance so greatly diminished that it is not safe to 
touch both wires of even a 100-volt circuit. 

The static electric charge of the wire, as distin­
guished from the flowing current, is another source 
of -danger; at least in alternating circuits. In continu­
ous-current circuits this charge acts only once, at the 
first instant of contact, but in alternating-current cir­
cuits the charge is changed from positive to negative 
and back to positive usually about one hundred times 
a second, and when a man touches the wire the elec­
tricity which forms these charges surges back and 
forth through his body. Most of the casualties pro-

The base of the stand contains two cabinets for 
storing lenses or small parts. The focal capacity of 
the camera, including cone extension, is 7� feet; 
length of stand top, with subject support and camera 
extended, 11 feet ; size of plate, 6� x 8�1, with kits 
to 31,4 x 4 1,4 .  We are informed that the apparatus was 
specially made for the purpose mentioned above by 
the Folmer & Schwing Company, of Rochester, N. Y. 
The design reflects much credit as an excellent ex­
ample of American workmanship. 

• duced by touching alternating circuits are due to 
this cause. The danger is proportional to the electric 
"capacity," and therefore to the length of the wire. 
Burying the wires increases their capacity and makes 
them still more dangerous to handle, but it effectually 
keeps the average citizen away from them. 

. I e ,  .. 
The Deadly Electric Wire and the Conditions l:nder 

Which It Is More or Less Dangerous. 

The danger incurred in touching an electric circuit 
does not depend wholly on the voltage or electric ten­
sion. Two·thousand-volt circuits have been touched 
with impunity, and contact with incandescent-light 

The writer's left hand once came so near the termi­
nals of a 1,000-volt transformer that it drew luminous 
electric arcs from them. The current, having so 
small a resistance-less than two inches of the hand­
to overcome, was very strong, but it caused no injury 
except local burns because it did not traverse a vital 
part. In instructive contrast to this case is the expe­
rience of the inventor of an electric bath tub contain­
ing metal plates that could be connected with a 220-
volt lighting circuit. The inventor tested the device 
on himself and was instantly killed because soaking 
in water had so reduced the resistance of his body 
that even this low voltage produced a deadly current. 

If a man, standing on a trolley Fail or even on the 
ground, touches a broken trolley wire carrying the 

The danger is proportional to the frequency of 
alternation, if the frequency is not very great, but 
currents of several hundre d thousand alternations per 
second, such as Tesla employed in his amazing ex­
periments, do not penetrate deeply, so that when they 
traverse the human ' body their effects are confined to 
the skin and are not serious. The facts that high 
voltages and high frequencies have been commonly 
associated in experiments and that extremely high 
frequencies have been shown to be harmless have led 
to the widespread belief that exceedingly high voltages 

are quite free from danger. This is entirely erro­
neous, as the curious reader may easily prove to his 
own satisfaction-or, at least, that of his heirs.­
Condensed from Herman Zipp in Die Umschau. 

RECENTLY PATENTED INVENTIONS. 
PertainIng to Apparel. 

CORSET.-E. SAVOYE, Rue du Caire, Paris, 
France. 'fhe corset is 80 cut out as to enable 
the whole of the front and the whole of the 
upper part of the corset to be made up of a 
single piece, the continuity of which affords 
great advantages both i� the way of comfort 
and facility _of manufacture. This mode also 
obtains a continuous ornamentation, by means 
of embroidery, designs in colors, and the like, 
without any of the difficulties resulting here­
tofore from the construction of the parts in 
several pieces stitched together. 

Electrical Devices. 

TELEPHONE-MAGNET. - A. E. HARRISON, 
New York, N. Y., and C. M. HASLETT, Jersey 
City, N. J. The objects of the invention are, 
to confine the effect of a plurality of magnetic 
poles upon one or more pole-pieces ; to give 
the pole-pieces such conformity as will enable 
the windings to be placed directly upon them 
rather than upon the magnets proper ; to shape 
the pole-pieces so as to accom modate a large 
number of turns of the wire and also to de­
crease the loss of effective magnetic lines ; to 
increase efficiency of magnets, and to provide 
a more direct path for the magnetic lines of 
force and also to concentrate their effect within 
a small area. 

WIHING-KNOB.-W. C. GORDON, Windsor, 
Vt. The principal objects of the inventor are 
to provide for more securely holding wires than 
];]as been the case with prior inventions, and 
especially for so constructing the cap with 
which these insulators are usually provided 
that it will grip the wire equally at all times 
independently of the position in which it rna, 
be placed on the base of the knob so long as 
it is centered with respect thereto. 

tipple the empty sled will slide down the in­
cline in the ground of Its own accord. 

WAGON.-J. RUPPERT, Glencoe, Minn. This 
type of farm-wagon is capable of being quickly 
converted into shape for use as an ordinary 
box farm-wagon, a hay-rack, a stock-rack, or a 
wood wagon. The body is so constructed that 
it need not be changed under any condition of 
adjustment of the necessary added parts and 
so that such parts can be expeditiously and 
readily locked in position or removed, as reo 
quired. 

BALING-PRESS.-C. E. FIELD, Slater, Mo. 
Oue purpose of the improvement is to provide 
a construction of press in which a plunger is 
not employed and wherein the feed mechanism 
is such that the press can be fed at any time 
while in operation, it not being necessary to 
await the return of the plunger, as required in 
presses known to the inventor. 

STALK - CUTTER. - F. P. CHAPA, Alice, 
Texas. In this patent the invention relates to 
devices for cutting' cotton, corn, or other sim­
ilar stalks, and has for its object to provide a 
device adapted to be dr!\ wn along between two 
rows of standing stalks and cut them by novel 
and improved means. The device in use is 
drawn by manual, horse, or other power. 

01' General Interest. 

on which the door slides, so that it will not 
accidentally slide open ; but when the handle is 
operated the rollers are pressed down upon the 
track to lift the door and shift the weight 
onto the rollers, so that the door will readily 
move. 

FLOWER-BAND MOLD.-A. M. LOCKARD, 
Herrin, Ill. This molding apparatus Is for 
producing a flower-band from molded or cemen­
titious material. The flower-band referred to 
is a device made in circular form and either in 
one piece or In sections for use in surrounding 
and protecting flowers, shrubbery, or y oung 
trees. 

AUTOMATIC GRAPPLING - HOOK. - B. 
LANGLEY, Woodward, Oklahoma Ter. The ob· 
ject of the inventor is to provide a device 
which will grapple and automatically take hold 
of objects with which it comes into contact. 
It may also be used as a means for returning 
lost tools, buckets, casings, etc., from wells and 
cisterns, and for use in removing safes and 
other valuables from burning ruins and other 
places inaccessible by usual methods. It  may 
be used for removing stumps, logs, and all 
heavy foreign matter from lakes, etc. 

BUFFER.-S. M. GOLDBERG, New York, N. Y. 
The principal object of this invention is to 
provide a toilet article with a buffing-surface 
which can be readily removed and replaced, so 
that when worn the entire article does not have 

DRY-GOODS MARKER.-P. H .  STEWART t o  be discarded, also to provide means for se­
and E. A. MILLER, Hopkins, Mo. The marker curely holding the buffing material upon a base, 
is designed to be applied to the center ' board and to provide a removable handle. 
of a bolt of cloth at one end thereof and autO- l BOBBIN.-G. POPPLEWELL, Louisville, Ky. 
ma�i?allY engage the same, .holdin� it in fix.ed The invention refers to bobbins, more particu­
positIOn. A card of cellulOid or like material larly such as are used on drawing, spinning, 
Is held to the fronb face of the marker by in- and twisting frames. The object is to provide 
turned retaining-cleats, the latter having nibs a bobbin which is simple in construction, ex­
extending at each end, which are bent in such ceeding strong to stand all ordinary wear and 
a manner as to prevent the celluloid card from allow repeated use of the bobbin. While ex­
sl iding from the cleats. tremely hard the bobbin is slightly flexible and 

NON-REFILLABLE BOTTLE.-H. N. ROTH- well adapted to withstand rough usage. 
WEILER, Seattle, Wash. The bottle is designed DEVICE FOR EXHIBITING HATS, BON-

Of InttJrest to Farlllers. for containing spirituous liquors, proprietary NE'l'S, Al'i D THE LIKE.-F. W. NUNN, Guil-
REELING DEVICE.-C. A. HADLAND, Ben- preparations, table condiments-such as cat- ford, New South Wales, Australia. The object 

nington, Minn. This device is designed to be sup, sauces, etc.-and any other materials in of the inventor is to furnish a device on which 
mounted upon a wagon-body so that the wire liquid form in which the refilling of the bottles the article to be displayed can be quickly and 
may be reeled or unreeled as the wagon with a surreptitious substance is to be pre- firmly fastened and also readily removed, while 
moves ; and the purpose of the invention is to vented. 'l'he invention consists in the con- it can be quickly changed from an upright to 
improve upon the construction of the device struction and arrangement of the bottle in an inverted position or placed at any angle in 
for which Letters Patent were formerly granted combination with a valve, a sealing cap, and order to show the article to i t s  best advantage, 
to Mr. Hadland, the improvement being such dispensing devices designed to be filled and also according to Its p osition in a show-room or 
as to simplify the construction and to render discharged under an air-pressure. shop-window. 
the action more pOSitive and reliable. ROLLER-SUPPORT FOR EDGEWISE-MOV- FASTENING DEVICE FOR ORNAMENTS.-

HAY-STACKER. - B. F. POWELL, Manza- ABLE DOORS . ....:.G. GEORGENSON and J. E. J. L. PAUL, Chicago, Ill. A purpose of the 
nola, Col. One purpose of the invention is to HENNEN, Fond du Lac, Wis. The invention is improvement is to provide a fastening device 
provide a portable hay-stacking device in which characterized particularly by an operating- for ornaments adapted for application at the 
a sled or hay-frame previously loaded upon the handle convenient as a handle for pulling the seam in any piece of metal work or cabinet 
field is drawn up an incline and received upon door open or closed and also for shifting the work to cover the seam, being particularly for 
a tipple of simple, light, and durable construc- rollers on which the door slides, so that when use on picture-frames, the application being 
tion and wherein when the load is automatic· the handle is In idle position the shoes at the made without danger of marring the ornament 
ally dumped from the sled by means of the lower edge of the car-door rest upon the ttack or the article to which it is applied. 

AIR-SHIP.-J. A. ELSTON, Jefferson City, 
Mo. The purpose in this case is to provide 
an air-ship or vessel very light and strong, 
and wherein the operator will be comfortably 
seated and able to manually operate it with 
ease and slight bodily exertion. Another pur­
pose is to provide a construction in which 
wings are employed as a motive power, with 
or without assistance of balloon or gas-bag or 
its equivalent, and wherein the operator will 
be protected from the elements. 

LIQUID MEASURING AND REGISTERING 
FAUCET.-W. M. DAVISON, Government Road, 
Port Pirie, South Australia, Australia: The 
device consists, essentially, of a measuring plug 
or chamber fitted within a body or case, at one 
end of which is a registered mechanism oper· 
ated by the movement of the measuring plug, 
The body bas on one side a tubular inlet pro­
jection, whereby it is fitted to the neck of the 
bottle, the barrel, or other liquid-containing 
vessel and has on the other side a'n ou tlet­
spout, from which the liquid is delivered into 
the glass or other receptacle. 

POINTING-TOOL.-B. F. DAVIS, Miami, Fla. 
The aim of this improvement is to provide a 
tool especially adapted for pointing up masonry 
and other structures where liquid or semi-liquid 
mortar or cement Is to be applied at the finish­
ing operation and to so construct the device 
that It will be simple and economic and capable 
of operation by one hand. 

CRYPTOGRAPH.-H. BURG, Mollkirch, Can­
ton de Rosheim, Alsace-Lorraine, Germany. In 
this apparatus each change of combination is 
produced by the disp lacement of a carriage 
which is reCiprocated directly by hand, the ex­
tent of such reciprocation varying automatically 
each time, according to a predetermined law, 
and this reciprocation of the carriage is trans­
mitted to a crown of letters movable concen­
trically with respect to a fixed crown of letters, 
the said crowns serving to make the cryptog­
raphic translations. 

PROCESS OF FORMING OIL-CUPS.-J. 
TOWERS, 4,lbuquerque, Ter. New Mex. Gener­
ally stated, the process consists in taking a 
round bar of iron or steel, upsetting the end 
in a die of suitable fashion to form the base 
and stem of the cup, and thereafter welding 
a pipe thereto and further shaping the upset 
portion in a second set of dies to form the 
complete cup. 

Hard_are. 

MITER-BOX.-J. PEACH, Traverse City, 
Mich. In the present patent the Invention has 
reference to wood-sawing, and its object Is the 
provision of a new and improved miter-box 
arranged to permit of cu ttlng the wood or other 
material at any desired angle and without 
changing the position of the saw In the saw· 
guides. 



Heating and Lighting. 

GRATE FOR BOILE R-FURNACES, ETC.-P. 
S. SPILLER, Austin, Texas. In this instance the 
mvention has reference to an improvement in 
grate-bars for steam-boiler furnaces, stoves, or 
any tire where soft coal, lignite, or any other 
fuel is used which throws off carbon, its object 
being to produce a higher degree of heat than 

s obtained by the usual grate-bars. 

Household Utilities. 

CABINET.-MARION W. RANDOLPH, Seattle, 
Wash. Mrs. Randolph's invention is intended 
especially for use by those who live in apart­
ments of a few rooms where there are n o  house­
keeping conveniences and for those cases where 
tbere would be objections to odors which com­
monly result from the use of gas, coal-oil, or 
alcohol, and the Invention also seeks to avoid 
the objectionable odQrs experienced in cooking 
fish, cabbage, onions, or the like. 

Machines and Mechanical Devices. 

MEASURING AND REGISTERIN'G PUMP. 
W. M. DAVISON, Government R oad, Port 

Pirie, South Australia, Australia. The inven­
ion comprises a device whereby publicans and 

others are enabled to accurately measure out 
quantities of liquids-such as pints, half-pints, 
and butchers-and at the same time a record 
s kept of the number of such measures sold. 
t is especially useful as a check upon bar at­
endants, the register being so constructed and 

operated that it cannot be tampered with. 

PIANISSIMO DEVICE.-H. METZGER, Castle­
on, N. Y. When the soft pedal is pressed in 

ordinary pianos and the hammer-rest rail is 
wung rearwardly then the hammer-butt moves 

away from the upper end of the jack, and when 
the key is subsequently pressed and the jack 
'aised, it moves a distance inactively be­
orp reengaging the hammer-butt and impart-

ing movement to the hammer. To compensate 
or overcome this inaction or lost motion of the 
ack is the object of this invention. 

CHARGING APPARATUS.-T. F. WITHER-
BEE and J. G. WITHERBEE, Port Henry, N. Y. 
The invention relates to a charging device espe­
cially designed for blast-furnaces, but capable 
of general use. By charging through the large 
or the small bell, as conditions may require, 
perfect control of the distribution of the charge 
is given to the furnace manager. If more than 
one kind of fuel be used, or if it is desired 
to charge some particular kind of ore at some 
special locality, it can be readily done by use 
of the invention. 

RaUW'ays and Their A ccessories. 

SNOW-PLOW.-J. S. STOUT, Oxford Junc-
ion, Iowa. One of the purposes of this im­

provement is to provide a plow especially 
adapted for use upon railroads for removing 
snow and to construct the plow in multiple 
shovels .. "ranged in a bank one above the other, 
each shovel being independent in its action, 
throwing the snow �o the rear at each side of 
the structure. 
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Designs. 

DESIGN FOR A BOX.-W. JONES, Lurgan, 
Ireland. This ornamental design is intended for 
representation on the top or cover of a box. 
Three upright · frames of simple structure are 
upheld by the hands of a boy and two girls. 
Each frame holds a domino poised on its end 
and showing the face or spot p ortion of the 
domino. 

NOTE.-Copies 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 tms paper. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or no attention will be paid thereto. This is for our information and not for publication. 
References to former articles or answers should give date of paper and page or number of question. 
Inquiries not answered in reasonable tiIlle should be repeated ; correspondents will bear in mind that some 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 purchase any article not adver­tised in 'pur columns will be furnished with 
tg�r�:.::. of houses manufacturing or carrying 

Special v,."I'ritten Information on matters of personal rather than general interest cannot be expected without remuneration. 
Scientific American Supplements referred to may be had at the office. Price 10 cents each. BOO��I::.ferred to promptly supplied on receipt or 
Minerals sent for examination should be distinctlJ marked or labeled. 

( 10423) n. C. C. says : Please settle 
the following dispute through your Notes and 
Queries column. Suppose two wires to be con­
nected to opposite poles of a battery or other 
source of an electric current. A claims that 
as long as the wires are not connected 
they are not charged, i. e., that there is n o  
current passing over the wires. B claims that 
the wires are charged continually as long as 
they are connected to a source of current, 
whether the wires themselves be connected Or 
not, claiming that if they are not charged why 
is it  that a person taking hold of them receives 
a shock ? A. The two poles of a battery or 
other source of electromotive force are always 
charged, as you call it. The wires leading 
from a dynamo or battery anywhere along their 
length are at a difference of potential equal to 
the e.m.f. of the SOurce of energy. And if a 
connection be made between them, a current 
will flow. The difference of potential is re­
garded as the cause of the flow of the current, 
and is expressed in volts, while the current is 
expressed in amperes. While the wires are 
not connected, no amperes are flowing, but the 
volts between the wires are just as great as 
possible. B is right in his opinion. 

perch a for the lining of the cells. All that I without harmful results ? A. A person cannot 
have been able to find in this city is some very drink sea water without nausea. It also pro· 
thin gutta percha (about like a sheet of paper) ,  duces most intense thirst. It  is, we suppose, 
and was told that it was used in the repair from the thirst that the awful condition of men 
and manufacture of clothing, something like in an open boat at sea without fresh water 
glue. Is this what the book means ? If not, comes. No person could drink water with 
where can I buy what it  does mean ? A. We ordinary salt in it for any length of time 
think you would do much better to use glass without harmful results ; much less could any 
jars for the cells of the plunge battery, but if one drink sea water, which contains other and 
you prefer hard rubber you can get them less agreeable m1neral salts. 
from the same company. They can send you 
a list of such jars as may be on the market. 
3. On page 92 of "Experimental Science" it tells 
how to make an air pump from rubber tubes. 
Is such a pump durable ? Will it crack and 
leak after being used a few times ? I tried 
to buy the rubber, but was told that it would 
cost three of four dollars. Please tell me where 
I can get it for $1.50 as the book says. A. 
We cannot say that we think you would find 
an air pump made with rubber tubing of' much 
real service. It might do for amateur work 
for a short time, but would not be durable. 
You cannot get much rubber tubing n ow for 
$1 .50. Prices are much higher than when 
"Experimental Science" was written eighteen 
years ago. 4. In the description of the electro· 
magnet on page 458 of "Experimental Science" 
it gives the width of the soft iron yoke as 
2¥., inches and the diameter of the wooden 
spools as 4 inches. According to these dimen­
sions, the spools would be larger and project 
over the iron yoke. Yet in the engravings the 
yoke is the largest, and the spools do not 
project over it. Which is right ? Will  it de­
crease the p ower of the magnet if the walls 
of the spools are more than 1-16 inch thick ? 
A. The drawing of the yoke of the electro­
magnet on page 458 does not correspond to the 
dimensions given in the text. That does not 
matter, since every one knows that the y oke 
needs to be at least of the same cross section 
as the core, and may be as much larger as may 
be convenient. If it is tJoad enough to serve 
as a base for the magnet to ' stand upon, no 
harm is done. The walls of the spools do not 
affect ,the magnetism. If they are made 
thicker than necessary, the windings will be so 
far from the core that the magnetism will be 
weaker and the magnet will not be strong for 
it. Make the spools as light as you can and 
still strong enough to hold the wire. 

( 1042 6) T. H. A. says : L Quite often 
I have to recharge small storage batteries of 
6 volts. The only method I have to know 
when the battery is fully charged is by the solu­
tion throwing off quite a lot of gas bubbles. I 
have been told that I should have a hydro­
meter to do the storing correctly. What size 
hydrometer should I get for these 6-volt cells, 
and where can they be had, and about what i s  
the price ? The solution is made o f  one part 
of ' C. P. sulphuric acid to four parts of dis­
tilled water. What should the hydrometer read 
before the solution is charged and when fully 
charged? In drawing off the solution from the 
battery while charging to get a hydrometer 
reading, if the plate is exposed much will it 
injure the battery ? I have been told not to 
charge a battery up to its full v oltage. For 

( 10428) A. W. D. says : Will you 
please inform me if it is possible to electroplate 
material with aluminium the same as can b� 
done with copper or silver ? If such is the 
case, will you please tell me what SUPPLEMENT 
will give me an account of the process ? A. 
There have been many processes of plating with 
aluminium described in papers and in patents. 
We have never tried any of them, so as to 
know by actual experience that they are re­
liable. Watt says of them in the last edition 
of his "Electro-plating," page 476 : "The pres­
ent writer has never seen any sample of alum­
inium so deposited, and has never heard of any 
well-authenticated case of it having been so 
obtained." His book contains the several meth­
ods hot and cold which have been employed 
for this purpose. We can send y o u  the book 
for $4.50. Plating with aluminium is perhaps 
a possibility, but an improbability. 

( 10429)  J. T. 'P. says : Can a person 
buy books that would be of as much value 
to him as a correspondence school course in the 
study of mechanical electrical engineering? 
If so, what books do you recommend, and at 
what price, and where can same be obtained '/ 
A. It is not likely that a person unaided can 
obtain as good a knowledge of electrical en­
gineering by reading as by study with the assis­
tance of a correspondence school. It should 
also be stated that no school can make a 
scholar. The scholar makes himself, even in 
the best school. The books of a correspondence 
school are usually up-to-date and practical. 
The assistance of the examination papers and 
the correction of mistakes are also worth some­
thing. Should you wish books we can supply 
them, the best to be had on the sUbjects : 
Sloane's "Handy Book," $3.50, a reference book 
of facts and principles. Thompson's "Dynamo 
Machinery," $7.50, Vol. 2, Direct and Alternat­
ing. Crocker'S "Electric Lighting," $6, two 
volumes, the best book on the subject. Fos­
ter's "Electrical Engineer's Pocket Book," $5, 
indispensable. Kent's "Mechanical Engineer's 
Pocket Book," $5, indispensable. Bell's "Elec­
trical Power Transmission," $4. After these 
come books on railways, telephones, and all 
the special branches of .work which y-ou may 
wish to follow. 

( 10430) .T. R. says : 1. What is spon-

( 10424) A. McK. says : A friend of example, take a 6-volt cell. I start charging 
mine got into an argument with me concerning at 5 volts until the cell starts gassing, then 
the moon. He said that "every time the moon cut it down half. (2.5 volts) until gassing gets 

taneous combustion ? A. Spontaneous combus­
tion is the setting on fire of a material by heat 
which is generated in itself by the contact with 
the oxygen of the air. 2. What is the cause 
of same ? A. The drying oils used in paints, 
linseed oil chiefly, dry by absorbing oxygen 
from the air. The com bina tion of the oil 
and oxygen is a slow combustion. If this goes 
on in a confined space where the heat cannot 
easily be radiated, the temperature will rise 
high enough to ignite cotton rags. Such oily 
rags often are the causes of setting a building 
on fire. 3. What degree of heat causes it ? 
A. The temperature necessary to set an arti­
cle on fire varies with the material. 

BRAKE- SHOE ADJUSTER.-J. S. ASH- makes a revolution round the earth it makes heavy again. Is that proper? A. It is a 
WORTH, East St. Louis, Ill. The object of the one revolution on its own axis." I said that common way to judge of the charge of a star­
inventor is to pr ovide means adapted to auto- "as the same side of the moon was always age battery by the bubbles of gas which are 
matically compensate for the wear on the brake- toward the earth, I cannot understand how it given off from the plates. When the gas comes 
shoe and to keep the shoes normally in the can revolve on its own axis!' Will you please off freely, the cell is fully charged. The ma­
same position relatively to the periphery of say which of us is right ? A. Because the moon terial of the plates is no longer able to take (0431) J. L. P. says : In your an­
the wheel, so that the levers operating the keeps the same face toward the earth it must up the oxygen and it appears at the positive swer to question 10342, January 26, you state 
bl'ake-shoe will be kept in a state of constant rotate once on its axis while it goes around the pole, as the hydrogen does at the negative p ole. that two spheres of the same size will fall 
efficiency and remain so until the brake-shoes earth once in its orbit. To show this take a The best way of testing the charge is by means with the same velocity under the action of 
wear out. ball or an apple or anything round in the hand, of a voltmeter. A battery is in need of charg- gravity in the air. If the specific gravity of 

CAR-DOOR.-JOSEPH A. BOURGEOIS and and place a lamp on a table in the middle of ing when the voltmeter shows 1.7 volts per one of the spheres was less than that of the 
JOHN A. BOURGEOIS, Algiers, La. The inven- the room. The ball is to represent the moon, cell. It  i s  fully charged when the voltmeter atmosphere it would rise, and if just a little 
tion relates to car-doors ; and the object of the and the lamp the earth. Now carry the ball indicates 2.5 volts per cell, or perhaps a little more it would fall very slowly. Therefore It 
invention is to produce a door which may be 1 around the lamp, keeping the same face of the more than this figure. The hydrometer test must follow that the greater the specific grav­
readIly opened and closed and WhICh may be II ball always toward the lamp. You will have to consists in floating a glass hydrometer in the ity of a body the more rapidly it  will over­
substantially water-tight when in its closed rotate the ball as you carry it in such a way liquid of the cell, and charging till the liquid come the friction of the air, and consequently 
position. On account of the manner in which th�t it 

.
wil� t?rn en

.
tirely around on its own has a density of 1.3 on the scale. When the will fall faster than a body of the same size 

the edges of the doorway are beveled it is im- . aXIS whIle It IS carned once around the lamp. cell is discharged, the hydrometer will probably and shape but of a less specific gravity. Would 
possible for rain to leak through the door when 11 Try it again in a

.
nother way. Mark one side indicate about 1.1. 2.  A claims that in foggy that not be the case ? A. You misconstrue the 

lt is closed. of the ball. BegIn on the east of the lamp, weather, when the smoke descends to the answer to Query No. 10342 by overlooking the 
SAFETY-APPI,IANCE RIVET-BOLT.-J. W. , 

w�th the mark toward the lamp. The mark ground, that the atmosphere is light and will fact that the query was specifically about lead 
CURRAN, Newport, Ky. The object of the in- I WIll be on the west side of the ball. Ca,:ry the not support the smoke. B claims that it is and aluminium spheres. These will fall as 

vention is to simplify the present methods of ball around to the north of the lamp, wIth the heavy and will not permit the smoke to ascend. stated for a limited distance with equal vela­

applying grab-irons, sill-steps, uncoupling-lever mark
. 

always toward the west, that is, without Which is correct ? A. When smoke falls toward cities. The fault with the answer is that this 

brackets, stake-pockets, air-pipe clamps, retain- rotatIng the ball on its axis. The mark will the ground the air is light, so that the hot distance is not stated, an omission for which 

ing-valves, brake-staff stands, etc., to steel not now be directed toward the lamp, which is smoke is heavier than the air. In fine weather we are not able to account. This distance is 

freight-cars. The present method when one of now south of the ball, and the mark must be the air is heavier and the smoke rises. placed by Wood in his "Mechanics" at from 

the steps, clamps, or the like becomes broken t�rned from west to t
.
he 

.
south 

.
a quarter of a ( 10427) G. L. H. says : Will some. sci- 100 feet to 200 feet, a distance which we have 

necessitates the moving of the freight inside the cIrcumference before It IS agaIn toward the entific reader kindly enlighten me upon the not v erified. Aluminium is 2,000 times as 

car in order to get at the rivets for cutting out lamp. Repeat this at each �uarter of the way two following problems, which have been sub- heavy as air, and lead is about 9,000 times 

the same. around the lamp and you WIll have turned the as heavy as air. The power of aluminium to 
ball through an entire circumference in making jects of argument to some of us recently ? 1. overcome, the resistance of the air is only one­
the circuit of the lamp and bringing the same A body sinks and is swallowed up in a quick- fourth as much as that of lead, but it is 2,000 

Pertaining to Vehicles. face of the ball toward the lamp at each quar- sand, the body being actually lighter in specific times as much as that of the ball which, you 
AXLE.-H. K. BRYSON, Fayett(llfille, Tenn. ter of the circuit of the lamp. The moon does gravity. Why ? A. Light quicksand is not assume. 

A purpose of this invention is to provide a rotate once on its axis during each lunation. much heavier than water, and the fine parti-
( 10432 ) J M P 1 I 

bearing for the hub of a wheel which will not So also do Mercury and Venus in each of their cles of sand nearly float In water as a sedi- . . . says : . am con-

revolutions around the sun, and they also keep ment. The sinking of a person In quicksand structing a Wimshurst machine with two 
only permit the wheel to turn with a minimum H h Id h 1 b , 
of friction, but which will also provide a cush- the same face always toward the sun. Should we have always thought to be due �argely to plates. ow far apart s au t e p ates e .  

the earth come I'nto the same relat,'on to the the struggles of that person ; the stIcky mass How many sectors should be on each plate ? 
ioned support for the hub, enabling the wheel . d' A Th 
to have a vertical movement without lost mo- sun a day will be a year long. Many astronO- 1 holding him as he tries to rise and giving The plates are 16 inches In Iameter. . e 

me;s think this will be the case at some time way un�er h�m as he treads in it. If we were plates of a Wimshurst machine should be run 
tion, thus tending to render a vehicle to which 

in the remote future. caught In qUIcksand we should throw ourselves as near to each other as they can be made t o  
said axle-spindle is applied easy riding, even flat and keep as quiet as possible, spreading do without touching. You may be able to 
upon very rough roads. ( 10425) D. LeM. C. asks : 1. I am ourselves out over as large a surface as pas- bring them about a quarter of an inch apart. 

HARNE SS.-D. A. LEE, Hot Springs, Ark. contemplating making the large plunge battery sible. 2. How is it that salt ( sea) has so bad 2. Would a large test tube be all right to make 
In the present patent the invention has refer- described on page 400 of "Experimental an effect on a human being when absorbed into a Leyden jar with ? How can I coat the inside 
ence to certain improvements in harnesses for Science," and would like to know of whom I the system, producing madness, etc. , as in the of the jars, ,and how high up should the tin­
horses whereby the weight of the collar on a can buy the zinc and carbon plates there de- case of shipwrecked mariners ? The human foil come ? A. The Leyden jars should be 
horse's neck may be relieved and distributed to scribed. A. You can get the zinc and carbon body, in its constituents, is almost the same about 2 inches in diameter and 6 inches high. 
other portions of the body to prevent the neck plates of any size you may wish by addressing as sea water. Does the drinking of sea water Use rather stout glass free from lead. Cut the 
from becoming sore through the chafing of the dealers in electrical supplies. See our advert is- necessarily produce mania, or could a person tinfoil into strips an inch wide for the inside, 
collar. ing columns. 2. Also, it says to use gutta under normal circumstances drink salt water I and after the paste is applied put them inside 



MARCH 16, 1907. Scientific American 

water. If it sinks at all it will go to the 
bottom, since water is compressed but little by 

239 
Bellows, pres�ure regulator, P. Wuest, Jr. 845.841 Bill bead, duplicate, label, receipt, and en-the jar and with a paper cutter, and perhaps 

a brush, smooth them into their places. A 
little practice and handiness will enable you to 
make a good job of it. 

( 10433 ) E. E. L. says : 

the pressure it sustains, and iron, wood, etc., 
are compressed more than water by the same 

Is there any pressure. Dr. Dall showed that the pressure 
at the bottom of the ocean was two tons to the 

of essays and lectures written and delivered 
at various' times by the author, detracts noth­
ing from its value. Indeed, had it been 
planned and written as a co-ordinated whole, 
instead of being a compilation of separate es­
says, etc., it must still have been recommended 
for what it is, namely, a reference work to 
which the student of artillery and explosives 
will turn for information on subjects upon 
which correct information is only too scarce. 
The great value of this work will be' at once 

evident, when it is stated that it consists 
largely of a record of the experimental work 
done by the author throughout the long period 
covered by his industrious professional life of 
nearly half a century. When Sir Andrew 
Nobel entered the service, the line-of-battle 
ships in the British navy were all sailing 
vessels, and their armaments and appliances 
differed but little, except as regards size, from 
those used in the days of Henry VIII. and 
Queen Elizabeth. The spirit of conservatism 
pervaded both services, and the introduction of 
rifled ordnance was received with the greatest 
distrust. It is impossible to speak in any de­
tail of a work of this magnitude ; but the 
chapters on the Tension of Fired Gunpowders, 
on Friction in the Bores of Rifled Guns, and 
those dealing with the Tension of Gases Ex­
panded Without Doing Work, will be read with 
the deepest interest at the present time, when 
the subject of erosion of guns is so much in 
the public mind. There is probably no one 
who has had wider experimental knowledge of 
the subject treated in this volume than its 
celebrated author. When he first took up the 
examination of gunpowder, knowledge on the 
subject has been described as "simply chaotic" ; 
and the description of the investigation made 
by Sir Andrew Nobel and his associates of the 

action of powders when fired in completely 
i nclosed vessels, makes extremely interesting 
and profitable reading. 

velop, combina tiOD, J. Souder. • . • . • • • •  846,064 Billiard cue, W. H. Thomas . . . . . . . . . . . . . . 846,166 Binder, temporary, H. J. Reuter • • . . . . . . . .  845,818 Binder, temporary, L. M. MDrden . • . . . . . . . .  845,883 Binders, hinged post for loose leaf, L. M. 
difference in the energy of a boiling liquid in 
different latitudes, the atmospheric pressure 
being the same for each place ? 'What is the 

ntensity of an ordinary saturated steel mag-
net as compared with the earth's magnetism 

or any given locality '? A. The boiling point 
of a liquid is independent of the latitude, and 
the energy of the steam is the same for all 
places where the temperature of boiling is the 
same. 'l'he temperature of boiling is the same 

or all places which have the same barometer 
'eading, wherever they may be on the earth's 

su rface. The magnetic intensity of a steel 
bar magnet is, RcCording to the tables given 
n Thompson's "Electro-magnet," from 14,000 
'0 16,000 lines per square inch. 

(10434)  J .  T.  says: 1. What is the 
cause of the large ring which appears around 
the moon in threatening weather ? A. The 
lunar and other halos are produced by the ac-

ion of the drops of moisture or ice crystals 
n the air upon the light as it comes toward 
he eye. 2. Why does not the atmospheric pres­
. ure, 15 pounds to the square inch, crush the 

small incandescent electric lights, which are 
supposed to be exhausted of air, or any other 
glass vacuum ?  A. An incandescent lamp bulb 

s not crushed by the pressure of the air upon 
t because it is strong enough to hold up 15 

pounds per square inch. An empty eggshell 
will hold a pressure of 675 pounds per square 
nch on its end. 3. Why does not the upward 

motion of a bird's wing completely neutralize 
he effect of the downward motion ? A. The 

up stroke of a bird's wing is executed so as to 
take the air at a different angle from the down 

troke. The feathers do not return upward so 
as to present the same resistance to the air 
as they did when they were struck downward. 
4 Why is the power of a telescope or micro-

cope limited ? A. The magnifying power of a 
microscope is limited by the indistinctness of 

he image in the extreme powers. The telescope 
s limited by the faintness of the light at great 

dispersion, and more by atmospheric condi­
ions. 

( 10435)  B. D. M'. says: 1. Is it poss!-
ble to generate light without heat? If so, 
give illustrations. A. It may be possible to 
generate light without heat, but it has not yet 
been done. It is one of the ignes fatui of in­
'cntors, like the utilization of tidal power 

and of the heat of the sun's rays. 2. Give 
proof that ice freezes at the underside, after 
a layer has formed, and not at the top. A. 
The proof that ice forms from the underside 

s that water is in contact with that surface 
of the ice and the upper surface is at the 

arne time dry. The ice increases very rapidly 
n thickness to the extent of several inches 

on, a severe night. The only other source of 
moisture is the vapor of the atmosphere, and 
that is not sufficient in quantity to supply 
the amount of ice which forms in a few 
hours. If the ice came from the air, the 

apidity of its PJe_cipitation would exceed that 
of a heavy rainstorm. 

( 10436)  J.  L.  B.  says : On page 199 
of the SCIENTIFIC AMERICAN of March 2, 1907, 
in the Notes and Queries department, No. 10409, 
you say a vessel sinking will always go to the 
bottom, because the water pressure will tend to 
make it heavier with reference to the water. 
Why will it be made heavier than the water ? 
I can understand the water compressing it to 
a given extent, but not to such an extent as to 
make it heavier than the water. You also say 

hat "at greater depths it will be able to sink 
aster, since the water is not compressed to any 

extent at greater depths than it is near the 
surface." Some years ago Dr. Dall, of the 
Smithsonian Institution, showed that the com­
pression of water on the ocean bottom was 
about two tons to the square inch, 'and higher 
up about half a ton. Would a vessel be com­
pressed to such an extent in sinking ? It seems 
to me that this would mean that a vessel weigh­
ing two tons would need to be compressed more 

han enough to occupy a square inch at bottom 
o cause it to sink. Since you say it would 
each the bottom, I am willing to take your 

word for it, but I can't understand it. Again, 
I read in a scien tific periodical called The Lens 
(date of publication unfortunately forgotten) 
hat although the ocean bottom had been 
ounded for several miles deep, bottom had 

never been found in Lake Tahoe, because (as 
xplained) the water pressure prevented the 

weight used from sinking more than several 
miles, at which point the temperature of the 
water was considerably below freezing, but on 
account of the great density of the water it was 
unable to congeal. ! fail to understand how 
"",:t,,,,, \'" a"le t" ""=\1'<e",,,, a" """i.ed \c> "­

�reater extent than the water itself is com­
pressed, and when both are compressed to the 
same extent, the object hangs suspended in the 
water without moving in either direction. The 
periodical above referred to reasons from this 
tha t the bodies of the peop Ie drowned in this 
lake (none of which have ever been recovered) 
are compressed to the size of a new baby, and 
are suspended, frozen stiff, about two miles 
below the surface. A. A vessel which is lighter 
tnan the water will not sink in water ; a ves­
sel in order that it may sink must be heavier 
than water at the start. All iron ships are 
heavier than water. So are wooden ships when 
ballasted. Such a vessel will sink if filled with 

square inch, not as you say, the compression 
of the water. Water is not compressed a very 
great deal by a pressure of two tons to the 
square inch, not so much as a stone would be. 
W'ater is compressed about. 1-75 part by that 
pressure, that is 75 cubic inches would become 
74 cubic inches, and not, as you say, to 1 cubic 
inch. With reference to what you quote from 
a paper about Lake Tahoe, we can say that it 
is impossible. Water cannot be cooled below 
freezing by any possibility and remain water 
in an open lake. And water must be colder on 
top if the temperature of any part of the water 
is at the freezing point. Dead bodies are not 
frozen in water down deep below the surface. 
Nor is water ever dense enough to prevent lead 
from sinking in it. 

( 10437) C_ B. R. asks: Will you 
kindly explain who has the advantage in the 
following case, and why ? In shooting at flying 
targets thrown from the traps, I shoot with 
both eyes open. My friend claims I should close 
one eye, as I could get a better alinement of 
the gun. My claim is that I can get a better 
and quicker sight at my target by using both 
eyes. Please explain what part the left eye 
plays while shooting right-handed. Do I shoot 
crossways, look crossways of the gun barrel, or 
do I unconsciously sight with one eye, while 
50th are open ? Give the theory of aiming a 
gun with both eyes open. A. If you can shoot 
with both eyes open and hit, it must be that you 
aim with the right eye and disregard the line 
of sight from the left eye to the target. You 
can test this by looking along the gun without 
shooting with both eyes open. You can deter­
mine whether the Sights are in line with the 
right or with the left eye. We do not know any 
theory of aiming with both eyes open. Most 
people use but one eye at a time when both eyes 
are open. Some habitually use the right and 
others the left eye at their ordinary work. 

(10438) J .  O. B. says :  I find that 
upon holding an electric light incandescent 
lamp by the glass and applying the metal to 
an idler on the main belt of the dynamo 
( which gives about 15-inch spark) and taking 
it away, I can get a powerful charge by plac­
ing my other hand on the metal. Can you 
exp lain ? I also find the lamp "burned out," 
but it still gives the above results. A. By 
holding the incandescent lamp as you describe 
you charge it as a Leyden jar is charged, and 
upon touching the metal which is connected to 
the inside of the jar you receive the shock of 
the discharge. The metal and the filament are 
the inside coating, and your hand holding the 
bulb is the outside coating. The charge is a 
charge of static electricity . •  

(10439) P. A. O. says : Will you be kind 
enough to give the answer to the following prob­
lem, which has agitated the best mathematicians 
of our town recently : A farmer and his wife de.. 
sired to weigh a pig, and had n o  scales. The man 
weighed 160 pounds and his wife 139 pounds. They 
put a board across a fence so that when they sat 
upon each end of the board it exactly balanced. 
Then they changed places, the wife taking the pig 
in her lap, just balancing the hoard again. How 
much did the pig weigh ? A. Your problem may 
be solved in the following manner : Referring to 

. 1. k- - - - - -- x--� - - - -�- - -- - - - y- - - - - - -� 
� 
>::: 

� 
: /l. . y ., rc--------,X' - -- - - - - *-- - - - - - - - - - - --::;: 

� 13tJlbs. +w. 

accompanying sketch No. 1 :  ·x = distance from 
the first position of the man to the fence. y = 
distance from the first position of the:wife to the 
fence. Let w equal weight of the pig. Then 160x 
= 139y. 160 pounds = weight of the man. 139 

IPounds = weight of his wife. In sketch No. 2 the 
man and his wife exchange places, and the wife 
takes the pig in her lap, and they again balance as 
in the first pOSition. 

Therefore : 
(139 + w)x = 16Oy. 

Also from sketch No. 1 :  
160 x = 139y 

16011 
.·. X = ---

139 + W  

�391J 
:1) = -

160 

160y 13911 
" ' 139 +  w 

= 160 

POOR'S MANUAL OF THE .RAILROADS OF THE 
UNITED STATES. Street Railway and 
Traction Companies, Industrial and 
Other Corporations, and Statements 
of the Debts of the United States, the 
Several States, Municipalities, etc. 
New York : Poor's Railroad Manual 
Company, 1906. Large 8vo. ;  pp. 
1808. Price, $10. 

With its 1,808 pages and its well-earned 
reputation for accuracy and voluminous infor­
mation, this number continues to hold for the 
Manual the high place which it won among 
railroad men and the public generally many 
years ago. The following important features, 
heretofore published separately in the Railroaq 
Manual Appendix, have been incorporated ; 
namely, first, all data embraced in Poor's 
Ready Reference Bond List ; second, Table of 
Annual Meetings, Transfer Agencies, etc. ; 
third, Table of Dividends paid for eight years. 
By the addition of the new features referred 
to, and the natural expansion of .the regular 
departments of the book, the work this year 
has i ncreased in text 192 pages, the statements 
for no less than 120 industrial corporations 
having been procured and incorporated in this 
new issue. Attention is also directed to the 
improvement in the index pages and to the 
great increase in the number of railroad and 
other maps. 

Morden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 846,230 Bird cage, A. B. Hendryx . . . . . . . . . . . . . . . . .  845,785 Blank cutting machines, counting device for, E. G. Soutber . • . . . • • . . . . • • . . • • . •  846,153 Boiler attacbment, steam, B. A. Estep . . . . .  846,100 Boiler cleaner, J. A. Ray . . . . . . . • . . . . • . . . .  846,O�1 Boiler fire box, C. W. Hullings . . . ' . . . . . . .  846,310 Bolts, pins, etc., machine for making, J. F. Lober . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  846, 117 Book cover or protector, Flobr & Miller . . .  846,195 Book, triplicate manifolding sales, E. K. Bottle . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,002 Boot cleaning and polisbing outfit, A. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . .  845,928 Boot machinery, W. Heaton • • . . • • •  0 • • • • • • •  846,028 Bottle, J. C. Anderson . . . . . . . • . . •  _ . . . . . . .  846,177 Bottle capping macbine, G. Klrkegaard . . . . 846,218 Bottle carrier, C. B. Hall . . . . . . . . . . . . . _ . . .  845,947 Bottle filling macbine, M. Hamburger . . . . . 845,779 Bottle filling machine, cased, T. L. Valerius 846,169 Bottle, non-refillable, 0'. Medley • . • . . . • • • .  846,333 Bottle, nursing, H. D. Singer . . . . . . . . . . . . . . 845,981 Bottle protector, milk, J. Grossman . • • • • . . .  845,777 Bottle wasber, G. K. Watson . . . . . . . . . . . .  846,269 Bowling pin, F. M. Wood et al. • • • • . • .  _ • .  846,372 Box fastener, G. A. Pra tber . . . . . . . . . . . . .  846,246 Box lid bolder, J. C. Feldman . . • . .  _ . . . . . .  846,021 Box making machine, F. R. Harris . . . . . . o. 846,410 Box opener, J. Marsball . . . . . . . . . . . . . . . . .  846,438 Bracket, A. A. Ficener . . . . . . . . • • . . • • • • . . .  846,022 Brewing apparatus, C. B. Davis . _. _ . . . . . .  846, 187 Brick macbine, H. L. Hix • . • . . . . • . . • • . • . • •  845,872 Brick machine, H. Armstrong . . . . . •  • • • . •  846,277 Brlcktnaking macbine, E. R. Sutcliffe . . . . .  846,258 Bridge and bridge guard or railing, S. Ricbardson . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,897 Brooder, N. C. Sprague . . . . . .  _ . . . . . . . .  _ . .  846,155 Brusb, T. Brantley . . . . . . . . . . . . . . . . . _ _  • • .  846,003 Brusb, H. Delle . . . . . • . . . . . . • . . • • . . . • .  _ . .  8�6,287 Brusb making macbine, W. G. Liebig • . . . .  845,959 Brush, scrubbing, J. Rich . • . . . • • . . . • • • • . •  846,346 Bucket making macbine, J. A. Watt . . . . . . . 846,270 Building foundation, P. Seiler . . . . . . • . . . . .  846,249 Burial robe, W. J. Worden . . . . . • • • . . • • . . .  845,840 Button and drawers supporter, combined trousers, J. r. Lane . . . . . . . • . . . . • • • . . •  846,321 Button machine, wire, F. Marggraff . . . . .  846,330 Cabinet, merchandise, L. Matthews, Jr . . . .  846,121 Cabinet table, kitcben, Z. Knapp . . . . . . . . .  846,319 Calculating macbine, W. R. Bonbam . . . . . . 845,747 Calendar, R. 0'. & P. Sellers . . . . . . . . . . . • • •  846,250 Caliper gage, combination, B. J. Roebm . . . 845,899 Camera, C. I. Flory. . . . . . . . . . . . . . . . . • . • . .  845,864 Can. See Display can. Can jackets or other receptacles, handle for sbeet metal, G. W. Weber . . . . . . . . . • . .  846,076 Cans, forming covers for sheet metal, J. Brenzlnger . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,751 Canopy standards, guiding and supporting mechanism for, P. F. Swart . . . . . . . . . . .  845,90S Car construction, E. 1. Dodds . . • • . . . • • . . . .  845,933 Car coupling, S. Morris . • • • • • •  _ . • • • . . •  _ • . •  846,128 Car door, J. Montgomery . . . . . • . . . . . . . . . . . •  846,126 Car door fastener, R. Mobley . . . . . . . . . . • . .  846,125 Car-draft and buffing gear, I. O. Wrigbt . .  846,374 Car, dumping, F. Peteler . . . . . . . . . . . . . . . . .  846,137 Car, motor, H. O. Garter . . . . . . . . . . . . . . . . . •  845,850 Car operating mechanism, dumping, H. F. Ball . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . Car platform', vestibule, C. W. Bremken . .  . Car replacer, W. A. Hutson . . . . . . . . . . . . . .  . Car s,ide bearing, W. W. Wooll . . . . . . . . . . • .  Car stake, gondola, Moody & Simms . • • • • • •  Gar standard, G .  W. D u  Bes . . • . . • • • • . • • • •  Car- standards, self clearing chain stay for, 

845,9,20 
845,750 
846,311 
845,839 
846,127 
846,289 

G. W. Du Bes . . . . . • • • . • • . • . .  _ • • . . . . . .  84!l,290 Car, tank, T. R. Brown . • • • • • • . . . • .  845,752, 84!l,392 Car under frame structure, transverse, E. 1. Dodds . . . . . . . . . . . . . . . • • . . . . • . . . • • • . . . •  845,934 Car ventilator, J. H. Elward . • . . . . . . . . . . .  846,098 Cars, carline for railway, C. A. Lindstrom, 
845,960, 845,961 Cars, etc. , guard or gate for street, G. A. Metcalf . . . . . . • . . . . . . . . . . . . . . . . . . . . . . •  845,880 Carriage toP attacbment, W. C. Willitts . . 846,172 Casb register, P. Meyer . . . . . . . . . . . • . . . . . . .  846, 124 Casket bolder, P. Wallratb . . . . . . . . . . . . . .  846,073 Catcb, H. R. Baker . . . . . . . . . . . . . . . • • . . . . . .  845,179 Centrifugal machine, Single sha.ft, W. L. D'Olier . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  846,403 Cbain making macbine, H. Lysbolm . . . . . . . 845,877 Cbaining device, H. B. Arden . . . . . . . . . . . . .  846,383 Cbair bead rest, D. Sarason • • . . . • • . . . • . . . .  845,822 Chamber, slop jar, and the like, Meinecke 

& Hogal' . . . . . • •  _ . . • •  _ . . . . . . . . . . . . . . . .  84!l,224 Check, draft, and similar instrument, M. Berardini • • . . . • • • . . . • . • • . • • • . • • • . . . • • .  Cblmney cowl, E. S. Egy . . . . . . . . . . . . . . . .  . 

INDEX OF INVENTIONS Cbuck, drill, L. T. Gauss . . . . . . . . . . . . . . . . .  . Cburn, H. Garbutt. . . . . . . . . . . . . . . . . . . . . . .  . 

845,923 
845,862 
845.773 
845,940 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 5, 1 907. 

Cleaning and separating machine, A. T. Hedfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Clock, watchman's, O. E. Hausburg . . . . . .  . Clutcb, W. R. May . . . . . . . . . . . . . . . . . . . . .  . Olutcb, M. H. Avery . . . . . . . . . . . . . . . . . . . .  . Clutch, centrifugal, J. Fellows . . • . . . . . . . . .  Clutcb, friction, W .  F. Rotbe . . . . . . . . . . . .  . Coal screening and grading apparatus, J. 

845,870 
845,951 
845,879 
846,178 
846,190 
846,350 

Rapp . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  846,140 Coal wasber, J. Rapp . . • . . . . . . . . • . . . • • . . . .  846,141 Cock, safety, J. C. Stratlff . . . . . . . . . • • . . • • .  846,257 
A N D  B A C H B B A R  I N (] T H A T  D A T B Coffee and tea flask, J. Garrigan . . . . . . . . . .  846,299 Coffee pot, H. M. Murray . . . . . . . . . . . . . . .  845,968 

I Coffee urn, W. F. Stu binger . . . . . . . . . . . . . . .  846,163 rSee note at end of list about copies of these patents. Comb, C. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . 846.058 Combustion, promoting, P. J. McNamara . .  846,338 Commutator brush for dynamo electric rna-Accounting appliance, credit, R. D. Pardee 846,136 cbines, R. N. Baylis . . . . . . . . . . . . . . . . . .  845,740 Acid, purlfication of sulphuric, Driffield & Compasses, oval, C. Schreiber . . . . . . . . . . . . .  845,824 Wrigbt . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  846,288 Gomposition of matter, Voller & Tbalberg . 846,265 Acousticon, Turner & Johnston . . . . . . . . . . . .  846,068 Concrete construction, reinforced, W. Cur-Adding macbines, book bolder for, Z. Crain 846,012 lett . . . . . . . . . . . . . . .  , . . . . . . .  " . . . . . • . . .  845,763 Adhesive compound, glue, etc., M. R. Isaacs 845,791 Concrete eam, reinforced, H. L. Coburn . . .  845,855 Advertising device, J. E. Rainwater • . . . . . .  845,893 Concrete foundation piers, constructing, G .  Advertising device operating mechanism, W. Jackson . • . . . . . . . . . . . . . . . • . . . • . . . •  846,108 Wadswortb & Appleby. . • • • . . • . • . . • • . .  845,986 Concrete metal construction, E, Flad. . . . . .  845,938 Air and gases, thermic compressor for, E. Concrete mixer feeding device, R. Wilcox . •  845,990 Gobbe . . . . . . . . . . • • . . • • . • • • . • • • . . • • • . . •  846,302 C'oncrete structural work, metallic reinforce-Air brake setting device and alarm, com- ment in, C. Horix . . . . . . . . . . . . . . . . . • . • •  845,787 bined, R. E. Adreon .· . . . . . . . . . . . . . . . . . 845,736 Condenser, Ambrose & Scbwartz . . . . . . . . . . . 846,380 Air purifying water screen, W. J. Rafferty. 846,344 Condenser, steam, Ambrose & Schwartz • • . •  846,379 Alarm Signal, R. J. Zorge . . . . . . . . . . . . . . • . .  845,991 Conveyer, J. F. Doeble . . . . . . . . . . . . . . . . • • . •  846,402 Alloy of iron and steel, self bardening, J. Cooking vessel, M. J. Corbell . . . . . . • . . . . • . •  846,010 Cburcbward . . . . . . . . . . . . . . . . . . . . . . . . . .  845,756 Cooling board bead rest, adjustable, A. N. Alloy of steel, self bardening, J. Cburcb- Wise . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . • . .  845,916 ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,757 Core forming and bolding device, sand, B. Alloys to alter tbeir compOSition, treatment F. Hobert . . . . . . . . . . . . . . . . . . . . . . . . . . • •  845,786 of, I. L. Roberts . . . . . . . . .  , . . .. . . . . . . . . .  845,819 Cork and making tbe same, artificial, J. Alumina and alkali compounds of sulfur, Serra (y Carbo) . . . . . . . . . . . . . . . . . . . . . .  846,251 mllnuf'-lcture of, A. Clemm . . . . . . . . . . . . .  845,854 Corn busking macbine, J. H. Leidel. . . . . .  845,957 Ammonia from gas, recovery of, H. Koppers 846,035 Corn husking machine feeding mechanism, Amusem�nt device, 1. S. Moscovitz . . . . . . • .  845,967 J. W. Paige . . . . . . . .  ' . . . . . . . . . . . . . . . .  846,423 Animal trap, J. C. Barker . . . . . . . . . . . . . . . . .  845,921 Corn picker, J. H. Leidel . . . . . . . . . . . . . . . . 845,958 Arcb plate, T. Schillinger . . . • • . . . . . . • . . • • .  846,247 Corn picker and busker, C. Pearson . . . . . . .  846,049 Article of manufacture, J. A. Shinn . • . • • . .  845,825 C'orn shock loader and unloader, F. Johnson 845,955 
.. � ... :\1..�� ... W ,  "H.a\'\'\:ll.'3.:ll.. � � " . � • • • • • • • • •  " . . . ... . AA�'200 �()TIl..�l: �'3..n.... :.l .  "M.. C()\.�m.'J..:ll. . . . . . . ... . . . . . . . ... �,.\s.·),?:.�� Auger 'landle, extension. J. Blackburn • • • • •  846,889 Cotton cleaner and gin feeder, M. E. & J. Augers, manufacture of Single spiral, A. L. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,421 Krieger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,113 Cotton from its Impurities, macblne for Automatic switcb, Dobrmann & Waite . . .  846,096 cleaning and separating, J. S. Lyle . . •  846,329 Automatic switcb, G. Scbmitz . . . . . . . . . . . . .  846,147 Cotton, plant for storing baled, D. Breck . . .  845,926 

160' = 139(139 + W). w = 45 + pounds_ Automobile, E. Temple . . . . . . . . . . . . . . . . . . .  845,983 Cotton separator, W, A. Patterson . . . . . . . . .  845,976 Awl, sewing, A. M. Parker . . . . . . • • . . • • • •  _ 846,242 Coupling device, V. D. Gaa . . . . . . . . . . . . . . .  846,409 
Therefore the pig weighs approximately <l5pounds. Axle lubricating mecbanism, H. W. Sanford 846,056 Coupling pin and compound tool, combined, Bag-turning machines, bag-holding mechan- J. Patterson . . . . . . . . . . . . . . . . . . . . . . . . .  845,975 ism for, S. T. Lockwood . . . . . . . . . . . . . • .  846,118 Crank banger, F. M. Osborne . . . . . . . . . . . . • .  846,239 Bag turning machines. turning arm actuat.. Crossing, movable point, W. M. Henderson. 846.029 lng mecbanism for, S. T. Lockwood • . . •  846,119 Cultivator, W. M. Stamps . . . . . . . . . . . . . . . .  846,156 Baling press, J. W. Graves . . . . . . . . . . . . • • • .  846,199 Curling Iron, G. F. Sbields . . . . . . . . . . . . . . .  846,354 NEW BOOKS, ETC. 
ARTILLERY AND EXPLOSIVES. Bey Sir An Bank lock, savings, O. P!leger . . . . . . . • . • • •  845,815 Current generator>, voltage regulator for - nank, pocket savings, E. Vaugbn • • . . . . . . . •  845,908 alternating, F. R. Keller . . . .  ' . . . . . . .  846,214 

drew Nobel, Bart., Ki.C.B. New I Barrel, metallic, C. L. Coffin . . . . . . . . . . • • • •  845,760 Current macbine witb commutators and 
York: E. P_ Dutton &. Co., 1906. BBeaatbr,:ngS, ebae ISI,teAel. Cte.mHPearcibnfigeldba. t.b. .. . . . . . . . . . .  \ with compensating windings. alternat-

845,778 lng, R. Richter . . . . . . . . . . . . . . . . . . . . . . 846,427 
Large 8vo.;  pp. 548. PrIce, $6. Bearing, rotary sbaft, F. Ogden . • . . . . . . . . .  846,341 Curtain and sbade fixture, combination, 

hat this wor onsists of a series Bedstead, N. B. Noble . . . . . . . . . . . . . . . . . . . .  846,236 Dolson & Moxley . . . . . • .  _ . . . . . . . . . . . .  845,935 The fact t k c Beeblve frame, Calvert &; Marbach . . . . . . . .  846,396 CurtaIn fixture, I. L. Hotaling . . . . . . . . . . . .  8411,788 



Curtain fixture, C. L. Hopkins . . . . . . . . . . . .  846,107 Cuspidor, D. S. Green . . . . . . . . . . . . . . . . . . . . 845,944 Cutting and polishing machine, H. E. Hall 846,303 Cycle, W, C. Kidney . . . . . . . . . . . . . . . . . . . . . . 846,033 Cycle, motor, W. C. Johnson . . . . . . . . . . . . .  846,2,12 Darning . implement, G. Shear . . . . .  ' . . . . . . .  846,253 Dashes, ' metallic strip for, J. H. Matthews 846,331 Dental bracket, '  A. W. McKenney . . . . . . . . . .  846,420 Dental 'vulcanizers, gas regulator for, E. E. Wightman . . . . . . . . . . . . . . . . . . . . . . . .  845,835 Direct acting engine, compensating, W. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,005 Dish drainer, J. P. Tibbits . . . . . . . . . . . . . . .  846,263 Disintegrating 'apparc.tus, soft middlings, J. M. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,851 Display can or box, sheet metal, Rudolphi & Brauninger . . . . . . . . . . . . . . . . . . . . . . . .  846,351 Display case, H. C. Egly . . . . . . • . . . . . . . . . .  846,191 Display outfit, S. Newman . . . . . . . . . . . . . . .  845,887 Display rack, L. A. Alson . . . . . . . . . . . . . . . .  845,739 Display rack, F. Rudy . . . . . . . . . . . . . . . . . . .  845,821 Display rack, Sparmaker & Henry . . . . . . . . .  846,359 Display stand, J. F. Riedy . . . . . . . . . . . . . . . .  846,347 Distilling apparatds, water, R. S. & H. C. Lazenby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Door and window screen, A. M. Gifford . .  . Door fastener, sliding, C. S. Morse . . . . . . .  . Door fastener, sliding, J. A. McPhayden . . .  . Door gage, J. T. Root . . . . . . . . . . . . . . . . . . . .  . Door hanger, G. Wideman . . . . . . . . .  845,914; Door, shelf, F. C. Tacke . . . . . . . . . . . . . . . . .  . Door, sliding, A.' L. Lewis . . . . . . . . . . . . . . . . Door structure, revolving, B. H. Uhrich . .  . Draft equalizer, E. A. _Barry . . . . . . . . . . . .  . Dredges · and the like, upper tumbler for, S. L. G. Knox . . . . . . . . . . . . . . . . . . . . .  . Drier, J. Weintz . . . . . . . . . . . . . . . . . . . . . . . . . Dry kiln, L. Moore . . . . . . . . . . . . . . . . . . . . . . .  . Drill. See Mining drill. Drills, work holding attachment for, G. E. Metcalf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Drinking fountain, poultry, C. R. Upson . .  Driving mechanism, A. Wunderlich . . . . . .  . Drum and cymbal beater, bass, H. A. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Electric circuit, means for maintaining con-stant the voltage of an, T. Marshall . .  Electric machine, dynamo, E. Oelschlager. Electric motor, D. Mendelson . . . . . . . . . . .  . Electric switch mechanism, F. C. Newell . .  Electric transmission receiving device, I. Kltsee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Electrical connections, clamp for ground­wire, W. R. Cox . . . . . . . . . . . . . . . . . . . . . .  846,400 Electrical indicating device, C. Crandall . .  846,185 Electrical purposes, socket bushing or fit-ting for, W. B. Stewart . . . . . . . . . . . .  . .  Electrical resistance, A. O. Benecke . . . . . .  . Electrical switch, E. W. Brackett . . . . . . .  . Electrical switch, R. H. Manson . . . . . . . . .  . Electrical winding, Lattig & Goodrum . . . .  . Electrically driven step by step machine, A. F. Poole . . . . . . . . . . . . . . . . . . . . . . . . . .  845,890 Elevator safety mechanism, Bawden & Hos-kin . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,386, 846,436 Emery grinding machine, M. Machacek . . . .  845,878 Engine starting mechanism, gas, C. G. Her-bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Engin�s, equalizing device for direct acting, O. H. Mueller . . . . . . . . . . . . . . . . . . . . . . . .  846,045 Envelop, seal, W. H. Reed . . . . . . . . . . . . . . .  846,345 Eraser, G. W. Park . . . . . . . . . . . . . . . . . . . . . . . 845,889 Explosion motor, rotary, G. A. Littlefield . .  846,037 Explosive engine, C. H. Brooks . . . . . . . . . . . .  846,004 Eye cleansing device, W. Reeves . . . . . . . . . .  846,142 Eyeglass nose guard, L. F. Adt . . . . . . . . . . .  845,737 Fabric and rubber material, C. C. Beebe . . .  846,387 Fabric, means for storing and dispensing sheet, J. E. Hart . . . . . . . . . . . . . . . . . . . . .  845,950 Fare register, O. N. Moore . . . . . . . . . . . . . . . .  845,882 Fastening device, J. W. Bosche . . . . . . . . . . .  845.748 Feed box, R. S. Smith . . . . . . . . . . . . . . . . . . . .  845,982 Feed box, metallic, H. M. Thayer . . . . . . . .  846,067 Feeder, poultry, Z. Xevers, . . . . . . . . . . . . . . . . 846,175 Fence post, P. J. Harrah . . . . . . . . . . . . . . . .  846,202 Fertilizer distributer, Dennis & Rice . . . . . .  846,188 Filter and distiller, N. Broonoippolito . . . .  845,929 Filter bed cleansing machine, H. W. Blais-dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,744 Filter cleaning machine, covered, H. W. Blaisdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,746 Fire escape, Leon & Dowell . . . . . . . . . . . . .  846,418 Fire signal system, automatic, R. L. McEl-roy et al. . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  846,336 Firearm safety device, F. A. Beckwith . . . . 845,994 Fishing reel, A. F. Melsselbach . . . . . . . . . . .  845,805 Flag holder, N. S. Makepeace . . . . . . . . . . . . .  846,222 Flask. See Coffee and tea flask. Fleshing and slatjng machine, J. Dunn . . .  845,768 Floor construction, steel, J. A. Emerson . . .  846,291 Flue cleaner, W. J. McCormick . . . . . . . . . . . 846,234 Fluid pressure brake mechanisms, coupling apparatus for, Kelly & Royer . . . . . . . .  845,874 Folding table, C. T. Ridgely . . . . . . . . . . . . .  846.143 Fork and rake, convertible, C. C. Tyler . . .  846,264 Frequency and volt indicator, J. F. Begole 845,922 Frequency indica tor, A. S. Langs,dorf. . . . . .  845,956 Fruit brushing machine, T. Strain, 
846.160 to 846,162 Fuel, artificial, Drawbaugh & Gamble . . . . .  846,437 Furnace, H. Strand . . . . . . . . . . . . . . . . . . . . . .  845,828 Fuse, electric, L. W. Downes . . . . . . . . . . . . .  846,404 Game, F. M. Osgood . . . . . . . . . . . . . . . . . . . .  845,811 Game apparatus, A. A. Lehr . . . . . . . . . . . . .  845,798 Game apparatus, G. H. Jurick . . . . . . . . . . . .  846,110 Game apparatus, R. T. Lambert . . . . . . . . . .  846,320 Game board, base ball, C. H. Wolff . . . . . . .  845.838 Game device, H. D. Darlington . . . . . . . . . . .  846,286 Garbage receptacle, C. C. Mittendorf . . . . .  845,964 Garment fitting stand, G. H. Scully . . . . . . .  846,149 Garment hanger, C. H. Gage . . . . . . . . . . . . . 846. 023 Garment supporter, H. E. Gifford . . . . . . . .  845,943 Gas apparatus, producer, H. F. Smith . . . . .  846,357 Gas burners, combined cock and support for cluster, J. W. McKnight . . . . . . . . . . . . .  845,970 Gas generator, C. D. Finley . . . . . . . . . . . . .  846,295 Gas generator controlling device, F. Durr . .  846,018 Gas manufacturing Hpparatus, J. J. Bu-senbenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,395 Gas producers, handling ash in, H. F. Smith 846,358 Gas letO.l't chargir.g and drawing machine, J. West . . . . . . . . . . . . . . .  : . . . .  · . . . . . . . . . .  845,834 Ga s retort charging a ppara tus, W. Slingsby 846,355 Gas seal and regulator, combined, C. W. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Gas trap, safety, F. J. Wood . . . . . . . . . . . .  . Gearing, Bouvier & Proulx . . . . . . . . . . . . . . .  . Gearing, W. Crawford . . . . . . . . . . . . . . . . . . .  . Glass feeding and delivering apparatus, J. Schles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Glass, machine for making window or plate, W. W. W. Keyes . . . . . . . . . . . . .  846,3.16 Glass, method and apparatus for drawing, R. L. Frink . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,102 Gold from silver and other metals, separat-ing, D. Clark . . . . . . . . . . . . . . . . . . . . . . .  . Grade meter, T. M. K. Overland . . . . . . . . .  . Grader, J. Bagley . . . . . . . . . . . . . . . . . . . . . . .  . Gr'lder, road, A. W. McBlain . . . . . . . . . . . .  . Grain renovator, L. J. Johnson . . . . . . . . . . .  . Grain shocking device, J. C. Waggoner . .  . Grate, J. Demarest . . . . . . . . . . . . . . . . . . . . .  . Grate, duplex dumping and shaking, P. L. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Grease CUP. automatic, T. L. Derr . . . . . . .  } Grease extractor, Kieley & Mueller . . . . . .  . Grinding and p;)lishing apparatus, F. L. O. Wadsworth . . . . . . . . . . . . . . . . . . . . . . . . . .  . Grinding centers, attachment for, C. L. Petrlkin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Gun sight, H. J. & T. T. Wise . . . . . . . . . .  . Gun sight, D. W. King, Jr . . . . . . . . . . . . . .  . .  Gun Sight, Bassell & Blenkner . . . . . . . . . . .  . Hair straightener, C. C. Call . . . . . . . . . . . . .  . Handles to sheet metal vessels, means for applying, G. W. Weber . . . . . . . . . . . . . .  . Harrow cart, detachable, J. W. Harmon . .  . Harrow, disk, C. S. Sharp . . . . . . . . . . . . . .  . Harv{'ster, E. A. Johnston . . . . . . . . . . . . . . .  . Harvester, corn, J. Hettrich . . . . . . . . . . . . .  . Hawse pip�, C. Petrie . . . . . . . . . . . . . . . . . . . •  Hay and grain rack, A. Weaver . . . . . . . . .  . Heading machine, E. C. Meyer . . . . . . . . . . • •  

Scientific American. 

" St It Fo,,", IQld ar Power 
Screw Cutting AU�!:�tiC Lathes 

FOR FINE, ACCURATE WORK 
Send for Catalogue B. 

SENECA FALLS M.FO. CO. 
695 Water Street, 

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

E ngine a n d  Foot Lathes 
MACH INE SHOP OUTFITS. TOOLS A N D  SUPPLIES. �EST MATERIALS. BEST WORKMANSH IP. CATALOGUE FREE 

SEBASTIAN LATHE CO • •  1 20 Culvert St" Cincinnati. O. 

THE AUTO-SPARKER 

Pro III ptness 
is one of the 
essential. of 
business success 

The Telephone 
Illakes proIllpt 
action easy 

Have You One ? 

NEW YORK TELEPHONE CO. 

I Headlight, locomotive, T. D Comer . . . . . . .  846,092 Heater. See Hot water heater. Heating apparatus, steam, W. P. Hussey . .  845,789 Heel piece, iathan & Cohen . . . . . . . . . . . . . . . 845,809 Hinge, Noe 'tI, Weiland . . . . . . . . . . . . . . . . . . . .  845.971 Hinge, flush, J. Erickson . . . . . . . . . . . . . . .  845,863 Hoist, fluid actuated regulated cushioned, G. F. Steedman . . . . . . . . . . . . . . . . . . . . . .  845,827 Hoisting and conveying apparatus, Miller & Dickinson . . .  . . .  . . .  . .  . . .  . .  . . . .  . .  . .  . .  . .  846,042 Hoof pad, C. Bellmann . . . . . . . . . . . . . . . . . . .  846,082 Hopple, L. B. Engelhart . . . . . . . . . . . . . . . . . .  845,769 Horse detacher, H. G. Simpson . . . . . . . . . .  846,152 Horseshoe, C. Bellm ann . . . . . . . . . . . . . . �. . . . . .  846,083 Rot air furnace, P. E. Odell . . . . . . . . . . . .  845,888 Hot air register, F. H. Dudley . . . . . . . . . . . 846.189 Hot water heater, E. F. White . . . . . . . . . . .  846,370 Hubs, sand cap for wheel, H. C. Clay . . . . .  845,759 Ice cutting machine, E. F. Evans . . . . . . . .  846,292 Igniter, electric, J. D. Wilmot . . . . . . . . . . . .  845,836 Incubator, N. C. Sprague . . . . . . . . . . . . . . . . .  846,154 Incubator, G. E. Littlefield . . . . . . . . . . . . . .  846,325 Ink well, D. A. Valentine . . . . . . • . . . . . . . . .  846,168 
I
a

gull
toit

m
io

o
n
b

dliYe
n
s.amo for gasoline engines and Inkstand, J. A. Irving . . . . . . . . . . . . . . . . . .  846,206 

Ie Internal combustion engine, H. G. Under-
15 Dey Street 

DUNN MACHINERY CO. 
. wood . . . . . . . . . . . . . . . . . . . . . . . . .  846,070, 846,434 

Dept. T Atlanta. Gao HARVARD UNIVERSITY Intestine cleaner, W. F. Duncker . . . . . . . . . 846,406 

I Iron castings into steel or malleable iron, - - ---- The Graduate School of Applied Science and converting, M. -A. Hunter . . . . . . . . . . . .  846,031 
LIKE SIXTY $60 - .. The Lawrence Scientific School Ironing h d E W  H . t I 846 105 

SELLS LIKE SIXTY Offer graduate and underl(raduate courses In CIVIl. Me- oar , . . arns e a . . . . . . . . .  . 
ELLS FOR SIXTY chaniCal. Electrical. Mining and Metallurgical Engineer. Ironing device, M. Sunshine • . . . . . . . . . . . . .  846,066 

. A h·t t L nd A h·t ct F Ironing or bosom board, W. Thurber . . . . . .  846,433 
G I LSON wtyslc��Ch::;'�i�y, B�olg;;�:nd IT�lggV,:",e, orestry, Jar wrench, fruit, J. L. De Steiger . . . . . .  846,016 

I For furtber information, address w:-'C. SABINE, 14 Journal bearing railway, Clamer & HopkiIts 846.397 
University Hall. Cambrldl(e, Mass. Journal box lid, A. Lipschutz . . . . . . . . . . . . .  845,800 ----=H-=-o-w--t-o--C=-o-

n
-s.::t-r

-u...:...c-t---- I ���rnt�p,bo;: 1?:oW��:;' �:. �: .  ��� : : '. : : : : :  �!�:��g Kettle for boiling water, Appleby & Gard-
An Independent Interrupter ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,993 Key ring snap, safety, A. C. Blndner . . . .  : 845,743 

T H IS __ _ 

GRINDER 
Has no pumps, no valves. No 

piping r�uired to sUPIl]Y It with water. Alwayaready for use. 8im­p1est in construction, most efficient 
In operation. PricewiU interestyou. 

W. F. & JNO. BARNES CO .. 
Established 1872. 

1999 Ruby St., Roekfol'd, llI. 

In SCIENTIFIC AMERICAN SUPPLEMENT. 161 5, 
A. Frederick Collins describes fully and clearly with 
the help of good drawing'S how an independent multiple 
��lr.rruPter may be constructed for a large induction 

This article should be read in connection with 
Mr. Collins' article in �CIENTIFIC AMERICAN SUPPLE-

Wriel�::'O�el��:�h '8uf3f.�truct a lOO·Mile 
Each Suppiement costs 10 cents ; 20 cents for the 

two. Order from your newsdealer or from 

MUNN &: CO., 361 Broadway, New York 

4��A��!�! BO�Y�VE!piDe�!�AS!!t��Fg�ts 1 
ASBESTOS PACKI N"G (For al l  purposes) ,  ASBESTOS FABRICS I ASBESTOS FIRE-RESISTING CEMENTS, KEYSTONE HAIR I NSULATOR 
ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIES. 

• 

H. 'W'. d O H N S- MA NVI L L E  CO. 
New York, Milwaukee, C.hicag!l. Bosto�, Ph i ladelph!a, St. Louis. Pittsburg, Cleveland, New Orleans, Kansas 

City. M i nneapolis, San FranCISco, Los Angeles, Seatt le. London. 

Keystone Well Drills Kerosene Oil Engines 
for Artesian and Ordinarv Water 
Wf'lls ; Mineral Prospectin� ano. 
Placer Testing for Dredp;ers ; 
Deep Drilling for Oil and Gas; 
Contractor's Blast Hole Drilling, 
Rh'er and Harbor Exploration, 
etc. Our five catalogs are text­

Marine, Stationary, Portable 

books in these Imps. 

NO DANGER, Maximum Power, Li!(ht­
est Weight. Simple. Reliable. EconomICal. 
No Batteries, Self Ignition by Compres­sion. Fully gURranteed. Write for Cata� 
logue S. A, tarNo charge for packing. 

KEYSTONE WELL WORKS 
Beaver Falls. Pa. 

INTERNATIONAL OIL ENGINE CO. 
38 Murray St. ,  New York, U. S. A. 

N OW R EADY 

Industrial!lcohol 
A 

Its Manufacture 

P R A C T I C A L  
BAS E D  O N  

and Uses 
T R E A T I S E  

DR. MAX MAERCKER'S " INTRODUCTION TO DISTILLATIO N " AS 
REVISED BY DRS. DELBRUCK AND LANG E  

O O M P R I S I N G  

Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation ... Distil· 
lation, Rectification and Purification of Alcohol, Alcoholometry, I he 

Value and S ignificance of a Tax-Free Alcohol,  Methods of De· 
naturing, I�s Utilization for Light, Heat and Power Produc-

tion, A Statistical Review, and The United States Law 

By JOHN K. BRACHVO GEL. M. E. .... 
628 Pages. 105 Engravings. Price. $4.00 j 

T
HE value and significance of a tax-free alcohol have been so widely 1 . discussed in the press and periodical literature of the entire coun­

try, that it is unnecessary to emphasize the great importance of 
the subject, especially to our agricultural and industrial interests. For 
years we have been far behind the nations of Europe in this regard, and 
in consequence our literature has been sadly lacking in authoritative 
works covering this phase of industrial activity. This book was designed 
with the especial purpose of filling this want, and it is the latest and 
most comprehensive work of its kind which has been published in this 
country, 

It is based upon the researches and writings of the most eminent of 
Germany' s  specialists in the sciences of fermentation and distillation. It 
covers the manufacture of alcohol from the raw materials to the final 
rectified and purified product. An introductory section deals with the 
importance of the new law and what it means to the famler and the 
manufacturer. Additional sections cover the methods of denaturing, do­
mestic utilization of alcohol fo'r heating and lighting purposes, alcohol as 
a fuel for power production, and a statistical review. The full United 
States law is given in an Appendix. 

The 105 illustrations are of especial value and excellently supplement 
the text. 

Few in number are those to whom this book would not prove of in­
terest and value, The farmer, the manufacturer, the power-producer, the 
householder, will all find that denatured alcohol is of such importance 
to them, that its use and introduction will effect savings and econo­
mies which were hitherto impossible of accomplishment. 

Send for Descriptive Circular. 
M'VNN 6. COMPANY. Publishers. 361 Broadway. New York 

Keyless lock, J. W. Davenport . . . . . . . . . . . .  845,931 Knife, L. E. Jenkins . . . . . . . . . . . . . . . . . . . . .  845,792 Knitted fabric, R. W. Scott . . . . . . . . . . . . . .  846,353 Knitted fabric, ribbed, R. W. Scott, 
846,428, 846,429 Knitting machine, open work, R. W. Scott, 
846,430, 846,431 Knob and bell, combination doort J. T. Foerster . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,86(1 Label spreader, Byl & Koehler . . . . . . . . . .  846,282 Ladder, step, E. W. Miller . . . . . . . . . . . . . .  846,228 Lndder, store service, L. Willour . . . . . . . . . .  846,371 Lamp, C. C. Malton . . . . . . . . . . . . . . . . . . . . . .  845,963 Lamp globe, Macbeth & Schnelbach . . . . . . .  845,962 Lamp, miner's safety, E. Piepenbring . . . . . 846,050 Lamp socket, C. A. Chase . . . . . . . . . . . . . . . .  845,754 Lantern, Leland & Hysom . . . . . . . . . . . . . . . .  846,115 Lantern lighting device, Leland & HYSOlll . 846,1 1 6  Lantern, Signal, A .  H .  Handlau, Jr  . . . . . . .  846,104 Last, J. H. Waite . . . . . .  : . . . . . . . . . . . . . . . .  846,072 Lathe for working pipes or bars, automatic, A. H. Blackburn . . . . . . . . . . . . . . . . . . . . .  846,000 Lead product, J. W. Bailey . . . . . . . . . . . . . .  846,384 Lead slug, rule, and furniture case, W. M. Oungst . . . . .  . .  . . .  . . .  . . .  . . .  . . .  . .  . . . .  . . .  845,972 Lighting device, automatic time, W. M. .Ginn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,774 Line holder, J. M. Clausen . . . . . . . . . . . . . . .  846,008 Linotype machine, J. R. Rogers . .  846,053 to 846,055 Liquid distributer, A. Keller . . . . . . . . . . . . .  846,032 Lock, T. S. Morton . . . . . . . . . . . . . . . . . . . . . .  846,231 Lock, J. G. Horsey . . . . . . . . . . . . . . . . . . . . . .  846,309 Lock and latch mechanism, H. G. Voight . .  845,909 Locomotive supply system, A. P. Dodge . . .  845,766 Loom, filling replenishing, J. Northrop . . . .  846,048 Loom for weaving chenille or pile fabrics, Naylor & Hall . . . . . . . . . . . . . . . . . . . . . . .  845,810 Loom lug strap holder, E. H. Major . . . . . .  846,039 Loom, weft replenishing, H. W. Smith . . .  845,904 Looms, figure weaving attachment for dob-by, J. A. Gnoss . . . . . . . . . . . . . . . . . . . . .  846,198 Looms, guard for take-up mechanisms for, 

L. Labeau . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,219 
Loss ,PreYe!'ting, <I!,vice, k. Payton .. . . . . . . . .  845,812 LnbI'lcator, O. G. Glasrnd . . . . . . . . . . . . . . . .  846,301 Mail and parcel delivery apparatus, auto-matic, Z. P. Dederick . . . . . . . . . . . . . . . .  845,765 Mail bag catcher, W. J. Bock . . . . . . . . . . . . .  846,390 Mail marking machine, H. E. Waite . . . . . .  845,911 Mail transportation system, O. O. Johnson . 846,313 Massage apparatus, J. C. Johansen . . . . . . . .  846, 412 Match box, H. M. Kabele . . . . . . . . . . . . . . . . .  846,314 Measure, computing, M. E. Cummings . . . . .  846,(H3 Measuring and cutting machine, cloth, Swan & Fras.er . . . . . . . . . . . . . . . . . . . . . . .  846,259 Measuring instrument, electrical, A. O. Benecke . . . . . . . . . . . . . . .. . . . . . . . 845,995, 846,084 Measuring instruments, shunt for electrical, A. O. Benecke . . . . . . . . . . . . . . . . . . . . . . . .  845,996 Mechanical connection, L. T. Kline . . . . . . .  846,318 Metallic , 'reen, extensible, A. A. Day . . . .  846,094 Mills, feeding device for ball, M. F. Abbe . 845,992 Mining drill, J. N. Rickles . . . . . . . . . . . . . . . .  845,S98 Mirrors and other like articles, making toilet, H. M. Schwartz . . . . . . . . . . . . . . .  846.148 Mold, W. B. Bussard . . . . . . . . . . . . . . . . . . . .  846,007 Molding machine, H. Bannon . . . . . . . . . . . .  846,279 Mortar mixer, L. D. Gentzler • . . . . . . . . . . .  845,942 Motor, S. J. Evans . . . . . . . . . . . . . . . . . . . . . . .  846,293 Motor, H. S. Mills . . . . . . . . . . . . . . . . . . . . . . .  846,439 Motor controller, T. S. Watson . . . . . . . .. . .  845,831 Mowing machine, Kennedy & Sharp . . . . . . . .  845,794 Music leaf turner, G. Regondl . . . . . . . . . . . . 845,895 Music rack, folding, J. H Rockwell . . . . . .  846,348 Music sheet, Walker & Bond . . . . . . . . . . . . .  846,267 Nail and -Ivet machine, J. Buckley . . . . . . .  846,393 Nail holding attachment for driving tools, B. F. Schmidt . . . . . . . . . . . . . . . . . . . . . . .  845,823 Neckband holder, C. W. Richert . . . . . . . . .  845,979 Newspaper assembling machine, W. E. Wines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845.837 Nut lock, T. E. Curd . . . . . . . . _ . . . . . . . . . . . .  , 845,930 Nut lock, A. F. Thompson . . . . . . . . . . . . . . .  846,262 Odometer, J. D. Roberts . . . . . . . . . . . . . . . . . . 845,820 Ore in cars, device for disintegrating, J. A. Lawler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,036 Ores, treating, W. Kemp . . . . . . . . . . . . . . . .  846,216 Outlet box, electric conductor, R. S. Par-sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,974 Oven, baking, J. D. Nasmith . . . . . . . . . . . . .  846,046 Packing, shaft, F. T. Nolan . . . . . . . . . . . . . .  846,237 Packing. shaft, C. L. Cook . . .  . . . . . . . . . . . .  846,283 Pail, milk, G. The.mas . . . . . . . . . . . . . . . . . . .  846,261 Paint remover and making the same, Aus-ten & Maywald . . . . . . . . . . . . . . . . . . . . . .  846,080 Painting, sign, T. Munnecke . .  . . . . . . . . . . .  846,233 Paper board, mea:J.s for drying or curing, T. W. McFarland . . . . . . . . . . . . . . . . . . . . 846,337 Paper folding machine, M. Mehle . . . . . . . . .  846,123 Paper holder and cutter, ro].], J. F. Finan . .  846,194 Paper sheets, machine for forming flexible bands across, R. L. Crain . . . . . . . . . . . .  846,011 Paper sheets to increase their flexibility, treating, R. L. Crain . . . . . . . . . . . . . . . . .  845,761 Paste table and tool box, folding, S. W. Bradt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846, 087 Pencils, assortment box or display rack for lead, F. McIntyre . . . . . . . . . . . . . . . . .  846,133 Phonograph record duplicating apparatus, V. M. Harris . . . . . . . . . . . . . . . . . . . . . . . . .  846,411 Photographic prints, device for washing, A. S. Johnson, Jr. . . . . . . . . . . . . . . . . . . .  846,109 Photoplate holder, J. R. Garlick . . . . . . . . . . 846. 298 Pianissmo device, Vogel & Snell . . . . . . . . . .  846,071 Plano, automatic, M. Clark . . . . . . . . . . . . . . .  846,090 Piano, violin, F. H. Watson . . . . . . . . . . .  $ '  846,268 Pianos, rewinding mechanism for self-play-ing, H. Meyer . . . . . . . . . . . . . . . . . . . . . . .  846,419 Piccolo· or other musical instrument, H. .Bernard . " . . . .  . . .  . . .  . . . .  . .  . .  . .  . .  . . . . .  845,998 Picture mounting page or sheet, C. F. Eng-strom . . .  . . . . .  . . . . . . . . . .  . . . . .  . .  . .  . . . . .  846,099 Pipe and conduit hanger, J. C. Lind-ner, Jr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,799 Pipes and other cylindrical objects, means for gripping and lifting, A. J. Ed-wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,936 Pipes, drive head for well, S. S. Hitch-cock . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  845,953 Pipes, valved outlet for waste and. over-flow, D. W. York . . . . . . . . . . . . . . . . . . .  846,275 Planter, corn, T. A. McKee . . . . . . . . . . . . . . .  845,808 Plotting instrument, E. L. Campbell . • . • • .  845,753 
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JUST OFF THE paEl 1 
MODERN AMERICAN LATHE 

PRACTICE 
By OSCAR E. PERRIGO, M.E. 

Price $2.50 
A com plete book of 400 

pages OIl The Modern 
American Lathe. Its de­
velopment from ihe earli­
est times up to the present 
day; its modern form as 
constructed by up-to·date buUders i its general and 
�h:

c
��lan1\�;

s
g� i�; oti't��\: 

and its marve10us ac­curacy. Written by a man 
wbo knows not only how 
worK ougbt to be done, 
but who also knows how 
to do it,andhow to convey 
tbis knowled!<e to others. 
It is strictly uP4to-date in its descriptions and illus­
trations which represent 
tbf" very latest practice in 
lathe and boring mill op­
erations as well as the con­
structton of and latest de­
velopments in the manu· 
facture of tbese important 
classes of machine tools. 

A 1arge amount of space is devoted to the turret lathe, 
t�sol�0�RPttt\��Pit�1e i�J8rJ�r�:'a�rc ac��PJ:'�i6�� 
are fu llv conSidered. as are also speCial high power 
lathes for the use of high speed tool steel. and elec­
trically driven lathes. In the treatment of the subject 
315 i ll ultrations and exampl es from the best practice 
bave been made use of, as by illustration alone can 
many of the important details and methods be clearly 
presented. 

Modern Steam Engineering 
in Theory and Practice 

By GARDNER D. HI&COX, M.E. 
Price $3.00 

Tbis is a complete and 
practical work of 4 8  7 pages, dealinllr WIth the 
care and mana�ement of 
�:;�I:��·e�t��ins�sei�.mIf:� 
frigerating Machinery, 
Dynamos, Motors, Eleva­
tors, Air Compressors.� 
and aU other branches 
with whicb the modern 
Engineer must be fami­
liar. It fully describes 
and illustrates the pro­
perties and use of Steam 
for the generation of 
power in the vari o u s  
types of engines i n  use. 
Slide Valve, High·Speed 
CorJiss.Compound,Multi­
expansion engines and 
their valve gear, the De 
Laval. Parsons. Curtiss 
and o:her Turbines are 
included and fully de­
sC"'ibed and illustrated. ' 
�'orty two tables of the 
��Y��I��e�����t

l
l������:l-:�:��r: !

t
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and instructive section of the work. 
o:3��� T�� I���;t��l ��e;����n
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!�e:J by the Examininllr Board are include�. These if studied 
by you will help you to procure a license. This book is 
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authority ill the subject. It is fully illustrated with 
detail engravings, not to be found elsewhere. 

Plow, L. M. Whisenhant. . . . • . . . . . . . . . . . . .  Plow, riding, W. L. Casaday • . . . . • . . . . • • .  Pneumatic wheel, W .  L. Barnard • • . . . . . .  Pole tip, L. J. Lucey . . . . . . . . . . . . . . . . . . . .  . Pot or pan lifter, E. L. Fisk . . . . . . . . . . .  . Press, G. W. Swift, J'r . . . . . . . . . . . . . . . . . .  Pressure system, multiple, C. von Philp . .  Printing press, J. E. Lee . . . . . . . . . . . . . . .  . .  Printing press, W. H. Smiley . . . . . . . . . . . . Printing press cylinder, G. W. Mascord . .  . Printing ·press inking arrangement, G. P. 

846,171 1 
846,184 
845,842 
845,802 
845,771 
846,362 
846,266 
845,797 
846,432 
846,040 

Fenner . .  . . . .  . . .  . .  . .  . . .  . .  . . .  . .  . .  . .  . . . .  846,294 Propulsion of submarine vesselS, S. Lake. 846,417 Proteids, treating, M. R. Isaacs . . . . . . . . . .  845,790 Pruning implement, J. C. O'Brien . • . . . . . .  846,135 
Pulley, friction, H. Hess . . . . . . . • . . • . . . . . .  845,871 Pump, F. Burns . . . . . . . . . . . . . . . . . . . . . . . . .  845,849 Pump, J. P. Montgomery • • . . • • . . . . . . • . . .  845,965 Pump, H. M. Etter . . . . . . . . . . . . . . . . . . . . . . .  846,101 Pump and condenser, centripetal centrifu-gal, R. S. Prindle . . . . . . . . . . . . . . . . . . . .  845,816 Pump, vacuum, h R. Alberger . . . . . . . . . . . 845,738 Pump, well, 'A. L. Medlock . . . . . . . . . . . . . . .  846,225 Punch, J. F'. Hardy . . . . . . . . . . . . . . . . . . . . .  846,304 Puzzle, A. D. Bennett . . . . . . . . . . . . . . . . . . . 845,845 Puzzle, C. M. Nealy . . . . . . . . . . . . . . . . . . . .  846.134 Rail bond, G. A. Mead . . . . . . . . . . . . . . . . . . . 846,122 Rail brace, J. Berllen . . . . . . . . . . . . . . . . . . . .  846,181 Railway, S. E. Jackman . . . . . . . .  846,207 to 846,209 Railway brake mechanism, inclined, S. E. Jackman • • • . . . • . . . . . . . . . . . . . . . . . . . . . .  RalLvay bumping JOost, W. E. Symons . . . .  Railway crOSSing, E. T. Dumasl • • • • • • • • • • • •  Railway crOSSing, J. E. Reese . . . . . . . . . . .  . 

846,210 
846,260 
846,190 
846,425 Railway gate operating mechanism, M. H. Loudon . . . . ; . . . . . .  ; . . . . . . . . . . . . . . . . . . .  846,326 Railway tie, sectional cement, L. Blessing 845,925 Railway tracks, safety third rail for, J. McRaven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 846,339 Ram, hydraulic, J. D. & W. H. Weaver . .  846,075 Razor, safety, W. C. Heimerdinger. 

845,782 to 845,784 Receiver, L. W. Austin . . . . . . . . . . . . . . . . . . .  846,081 Reclining chair, W. W. Edwards . . . . . . . . . .  845,861 Reclining chair, O. H. Watkins . . . . . . . . . . .  845,913 Reel. See Fishing reel. Registering letters and the 11k!!, coin freed apparatus for, Fodor & Buky . . . . . . . . . . 845,865 Reservoir, M. A. Martin . . . . . . . . . . . . . . . . .  845,804 Reservoir bleeder, Mourne & Tinsley . . . . . . 846,232 Road construction, C. P. Walter . . . . . . . . . .  845,910 Rock drill making and sharpening apparatus, G. Glossop, reissue . . . . . . . . . . . . . . . . . .  12,614 Rock drills, means for circulating a cooling medium In gas actuated, O. C. Duryea 846,407 Rock drilling machines or engines, drill or bit rotating mechanism for, . Hellman & Bayles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845,952 Roof guttrr, J. O'Dowd . . . . . . . . . . . . . . . . . .  846,238 Rotary engine, W. A. C. Pape . . • . . . • . . . . .  845,973 Rotary engine, S. H. Draper . . . . . . . . . . . . . .  846,017 Ruler. M . D. Bryson . . . . . . . . . . . . . . . . . . . . . .  846,006 Salt and pepper cellar, P. W. Smith . . . . . .  846,256 Sand blast apparatus, E. A. Arcouet • . . . .  845,919 Sandpaper holder, M. V. B. Stone . . . . . . . . . 846,159 Sash fastener, E. Sloan . . . . . . . . . . . . . . . . . . 846,254 Sash lock and holder, Z. Xevers . • . . . . . . . .  846,176 Sash lock, window, M. H. Gaba . • . . . . . . . .  845,772 Satchel latch, J. H. Wiedner . . . . . . . . . . . . .  845,915 Saw attachment, hand, W. C. Sennett . . .  846,061 Saw filing machine, J. M. Beaver . . . . . . . . . 845,843 Saws, Insertlble tooth for metal, S. Freas. 846,196 Scabbllng machine, J. M. & M. H. Owens . 846,342 Screens, fly escapement for window and door, J. A. Gee . . . . . . . . . . . . . . . . . . . . . . .  845,941 
Screw driver attachment, F. D. Rappelee. 845,978 
Screw, jack, Ferrirs & Bager . . . . • • . . . . . . .  845,770 Screw threading dies, mechanism for fin4 ishlng, E. E. Beck . . . . . . . . . . . . . . . . . . . 845,741 Seal, spring lock, J. C. Davis . . . . . . . . . . . . .  846,093 Seaming machine, can body side, H. C. H. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,988 Selling and delivering apparatus, auto-matic, L. O. T. Thompson . . . . . . . . . . .  845,984 Separator, O. Selg . . . . . . . . . . . . . . . . . . . . . . .  846,060 Sewing machine plaiter or rutHer, J. T. Kelley . . . . . .  . . .  . .  . .  . . . .  . . . .  . .  . .  . . .  . .  . .  846,215 Sewing machine trimming device, W. H. Sted.nan . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  846,065 Shade cloth with identification mark there· on, C. W. Breneman • • • . . • • . • . • • • • . . •  845,927 Shade roller, J. E'vans . . . . . . . . . . . . . . . . . . .  846,192 Shade supporting means, adjus,table win4 dow, J. F. Cannon . . . . . . . . . . . . . . . . . .  846,089 Shaft bearings and the like, indicator for overheated, F. W. Dick . . . . . . . . . . • • . • .  846,095 Shaft collar, C. E. Brinley . . . . . . . . . . . . . . . .  846,088 Shaft, extensible, V. A. yost . . . . . . . . . . . . .  846,079 Shears, J. G. Moncus . . . . . . . . . . . . . . . . . . . . 845,881 Sheet feeding device, E. Tyden . .  . . . . . . . .  845,907 

Punches Dies and Tools for Sheet metal can for lard and other articles, , ' slip cover, B. H. Kannenberg . . . . . . . . .  846.111 

M O O  ' Sheet metal slitting machine, L .  E. Curtis. 845,764 
anufacturmg m Presses ��f�{, s��Po;;��';,�t��ac��t: . .  ,:.o:�::. � .  :����� m:��� 

By JOSEPH V. WOODWORTH Shoe cleaner, S. Feld . . . . . . . . . . . . . . . . . . . .  846,000 Shoe upper fastener, C K. Sharood . . . . . . .  846,252 
Price $4.00 Signal control, electric, M. Abt. . . . . . . . . . .  846,276 Smoke cleaner and cinder catcher as ap4 

A practical work of 500 . plied to locomotives, J. Roesser . . . . . . .  846,052 pages fully illustrated by i Snap fastener, T. R. Hyde, Jr . . . . . . . . . . . .  846,312 
��!,rlY 700 engravings I , Soldering compound, R. A. Hall. . . . . . . . . .  845,948 
Di�

n
'it:k Mak- Soldering ma�hine, can end, Rudolphi & ing, Die Sheet Nelson . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . . .  846,145 

Metal Working'. and Mak- Sounder and resonfltor, combined, S. F. Cox 845,858 
ing of SpeciaJ Tools. Sub.. Speed transmission mechanism, variable, 
Presses, Device, and Me- J. H. Boughton . . . . . . . . . . . . . . . . . . . . . 846.182 chanic!,1 CombiJ;lations for Speed varying mecbanlsm, G. T. Rennerfelt 845,896 Puncbmllr, Cuttmllr, B�nd. Speedometer, A. Fleischmann . . . . . . . . . . . .  846,296 
�fa:wi��:-m

in
��i����� SpinLing machine spindle and its appurte� 

and Assemblinllr Sheet nances, J. & H. Wright . . . . . . . . . . . . . . .  846,375 
Metal Parts and also Spinning machine spindle bearing, A. Stell 846,361 
Articles of other Mate- Spinning mule, J. Schmltt . . . . . . . . . . . . . . . . . 846 146 
rials in Machine Tools. Splitting machine, E. A. Hildreth . . . . . . . . .  845,954 'l'"0 Hundred and Ten Spring seat. A. Bodenstein . . . . . . . . . . . . . . .  846,085 
sc

r,!�e�es aJe �1'lfrl�Il
de- Spring wheel, E. B. Sims . . . . . . . . . . . . . . . . .  845,826 

tr:;le�, It'his w':,rk \s 
us� I Sprinkler, C. C. & H. G. Rhodes . . . . . . . . . .  846,426 

companion volume to the ' Sprinkler heads, emergency shut off for, E. 
autbor's elementary work Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845,918 
entitled •• Dies. Their Sprinkling system, combined water and 
Construction and Use." chemical, S. C. Radford . . . . . . . . . . . . . . 845,892 

ba al 
Nothing appears in this Square, W. A. Schmalz . . . . .  : . . . . . . . . . . . .  846,248 volume that s .le�dy neen published in tbe author's Square, carpenter's, G. Yatesl . . . . . . . . . . . .  846,274 prevlOus work on DIes. Stable Implement, G. S. Precott . . . . . . . . . .  845,891 Stacker hood, A. Luke . . . . . . • . . . . . • . . . . . .  845,876 Stain and filler, T. J. Kelly . . . . . . . . . . .  " . .  845,793 

M d PI bo III t t d Stair rod holder, I. N. Giffin . . . . . . . . . . . . . .  846,103 1 
o ern urn mg us ra e �f:�� ������' C

E
o RA. s!rf;t�: : : : : : : : : : : : : : : �!�:�g� 

By 
Stamping machine, C. W. Gray . . .  845,775, 845,776 Stand. See Display stand. 

R. M. STARBUCK 
Price $4.00 

Staple puller and fence maker's tool, H. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Steam generator, Mumford & Robb . . . . . .  . 
A comprehensive Steam meter, W A. Kitts . . . . . . . . . . . . . . . . 

and up-tO-date work Steam separator, G. Clark . . . . . . . . . . . . . . .  . 

���i'b\��,
n
&e

an
J�ra��: Steam tra;>, W. Gelpel . . . . . . . . . . . . . . . . .  . 

age and Ventilat,ion Steel tempering bath, J. Churchward . . . . .  . 

845,857 
845,885 
846,1 12 
845,758 
846.300 
845,755 

of dwellings, apart- Steering and propelling mechanism, boat, 
ments, and public W. H. Fahrney . . . . . . . . . . . . • . . . . . . . . .  845,937 
buHdings. etc. 'rbe  Steering gear, F .  Y .  Harrison . . . . . . . . . . . .  R45.fJ4fl 
very latest and most Step ha'lger, A. N. Manross . . . . . . . . . . . . .  845,803 
approved methods in Stitch impressions or indentationsr, burnish-
f!�:r

i��l��t\�n
sa�� ing machine for imitation, L. W. G. 

845,939 given. Adopted by Flynt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
the United S tates  Stone blocks, machine for making artificial, 
Government in its V. W. Grumman . . . . . . . . . . . . . . . . . . . .  . 
sanl ta ry work in Stopper, B. F. Whelden . . . . . . . . . . . . . . . . .  . 
Cuba. Porto Rico, and Store front construction, F. J. Plym . . . .  . 
the Philippines, and Stove or oven door support, R. A. Culter . .  
gbarW: of

r
h
i
e�ftir�� Street or station indicator, C. A. Myers . . . 

the United States Striking bag apparatus, J. F. Emes . . . . .  . . 

845.945 
846,271 
846,343 
846,186 
845,886 
846,019 

and Canada .  300 Stubble cuttter and destroyer, cane, J. 
pages. 55 full page 11_ Le Blanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,323 lustrations. Submarine structure, M. E. Pester . . . . . . . .  845,813 

iT A sptcial circular descr!1Wng these books Boot on ��:%a��e�r t�:;:'���fi'a �;'p����7kri" ·li£.· K���b �!�:��� 
request. I Surveying instrument, bore hole, P. E. 

iT Any oj these books sent prepaiii on  receipt oj price. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,875 Suspenders, S. H. Loorye . . . . . . . . . . .  , . . . . . •  845,801 M U N N &. CO I Suspenders for wearing apparel, A. Wein-
• .. traud . . . . .  . . . . .  . .  . . . . . .  . . . .  . .  . .  . .  . . . .  846,367 

Publishers, 361 Broadway, New York Switch stand, F, W, Snow . . . . . . . .  846,062, 846,063 

A medium weight, high class touring car with more new 
and practically valuable features than ever before embodied 
in any one car. 

The new balanced clutch and the most convenient and 
efficient sliding gear transmission alone entitle this model to 
your careful investigation. 

These and many other valuable features shown in our 
Ig07 catalog now at your service .  

Write for i t  to-day. You will find i t  both interesting and 
instructive. 

Main Office and Factory, 
BRANCHES : 

H.ENOSHA, WIS. 

Chicago Milwaukee Boston 

New York Agency, 38-40 W. 62d Street 

Philadelphia San Francisco 

Representatives in all leading cities 

T h o m a s  B .  J e ff e r y  &. C o m p a n y  

Cement � Concrete 
Reinforced Concrete 

Concrete Building Blocks 
SCIENTIFIC AMERICAN SUPPLEMENT 1543 contains an article on Concrete, by 

Brysson Cunningham. The article clearly 
describes the proper composition and mixture 
of concrete and gives the results of elaborate 
tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
I 538 giv� the proportion of gravel and sand 
to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 1567, 1 568, 1569, ' 570, and 1571 contain an 
elaborate discussion by Lieut. Henry J. Jones 
of the various systems of reinforcing con­
crete, concrete construction, and their appli­
cations. These articles constitute a splendid 
text book on the subject of reinforced con­
crete. Nothing better has been published. 

SCIENTIFIC AMERICAN SUPPLEMENT 997 contains an article by Spencer Newberry 
in which practical notes on the proper prepa­
ration of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 1 568 and 1 569 present a helpful account of 
the making of concrete blocks by Spencer 
Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 1 534 gives a critical review of the engineer­
ing value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 1 547 and 1 548 give a resume in which the 
vanous systems of reinforced concrete con� 
struction are discussed and illustrated. 

SCIENTIFIC AMERICAN' SUPPLEMENTS 1564 and 1565 contain an article by Lewis 
A. Hicks, in wbich the merits and defects 
of reinforced concrete are analyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 1551  contains the principles of reinforced 
concrete with some practical illustrations by 
Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 1 573 contains an article by Louis H. Gibson 
on the principles of success in concrete block 
manufacture, illustrated. 

SCIENTIFIC AMERICAN SUPPLEMENT 1574 discusses steel for reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 1575, 1576, and 1 577 contain a paper by 
Philip L. Wormley, Jr., on cement mortar 
and concrete, their preparation and use for 
farm purposes. The paper exhaustively dis­
cusseS the making of mortar and concrete: depositing of concrete, facing concrete, wood 
forms, concrete sidewalks, details of con­
struction of '-('ill forced concrete posts, etc. 

SCIENTIFIC AMERICAN SUPPLEMENT 1372 contains an article by A. D. Elbers on 
lests and constitution of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 1396 discusses the testing of cement. 
SCIENTIFIC AMERICAN SUPPLEMENT 1325 contains an article by Professor Will­

iam K. Hatt giving an historical sketch of 
slag cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 955 and 1 042 give good accounts of cement 
testing and composition, by the well-known 
authority, Spencer B. Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENTS 1510 and IS II present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico-chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLEMENT 1519 contains an essay by R. C. Carpenter 
on experiments with materials which retard 
the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 1465 and 1466 publishes an exhaustive illus­
trated account of the Edison Portland ce­
ment works, describing the machinery used. 

SCIENTIFIC AMERICAN SUPPLEMENT 1491 gives sume fallacies of tests ordin:1,rily 
a pplied to Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 1 561  presents an excellent review by Brysson 
Cunningham of mortars and cements. 

SCIENTIFIC AMERICAN SUPPLEMENT 1533 contains a resume of the cement in­
dustry and gives some valuable formula!. 

SCIENTIFIC AMERICAN SUPPLEMENT 1 575 discusses the manufacture of hydraulic 
cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 1 587 and 1588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 

SCIENTIFIC AMERICAN SUPPLEMENT 1586 contains a review of concrete mixing 
machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 1 583 gives valuable suggestions on the selec­
tion of Portland cement for concrete blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 1581 splendidly discusses concrete aggre­
- gates. A helpful paper. 
SCIENTIFIC AMERICAN SUPPLEMENT 1595 presents a thorough discussion of sand 

Ifor mortar and concrete, by Sanford E. 
Thomson. 

Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3, 50  

Order from your Newsdealer or from 
MUNN & CO. , PUBLISHERS, 361 BROADWAY, NEW YORK CITY 



Scientific Amertca� 

Classified ver Isemen S Vessel, non-refillable, L. Barnes . . . . . . . . . . . 846,180 Ad t" t I E L E CT R I CAL. ! Ventilator, W. F. Warden . . . . . . . . . . . . . . . .  846,074 
ELECTRIQUE TEDDY BEAR S9ARE' PINS, Scull, Vessels, making collapsible and expansible, Advertising in this column is 50 cents a line. No less :ru:�d���' !�:J ��:;t�' ��lj-���Ie�vi��'[lid�����tegf �. ' lv.!". Fulton . . . . . . . . . . . . . . . . . . . . . . . .  846,29·7 than four nor more than ten lines accepted. Count Jtie"t Pocket and Flash Ligbts, Medical Batteries, 240 VIO�lll brIdge! W. H. May . . . . . . . . . . . . . . . .  846,332 

seven WOlds to the line. AU orders must be accom- Sixth Ave., New York City. VotIng machIne, W. �: Dana . . . . . . . . . .  : . .  845,860 
panied by a remittance. Further information sent on request. 

� Voting machines, multI-mdorsement resltrIct-ELECTRlCIAN . AJSD MECHANIC.-The onlr elec- ing device for, W. M. Delavan . . . . . . . .  846,014 trlCal paper �u�llShed for amateurs and begInners. , Vulcanizing apparatus, H. H. Frost . . . . . . .  846,408 �:ft�:�g:2sth���1�ln t'i1a���ts. S. A. Sampson Pub. Co,} i Wagon, J. H. Montgo�ery . . . . . . . . . . . . . . . .  846,229 , , ! Wagon and sled, combmed, J. P. Muller . .  846,130 

B U S I N E S S  O P P O RT U N I T I E S. 
. -.--- - .  

" Wagon hound, A. H. Freitag . . . . . . . . . . . . .  846,197 Washing machine, L. D. Thornburgh . . . . . .  846, 1 67 
PEAT SW AMPS TURNED INTO COAL lIolINES.- VACAT I O NS. Watches, balance wheel bridge for, E. H. Peat coal coke gas litter Peat bogs developed and 101 RANCH olfers a deligbtful vacation on tbe largest Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,308 plants ereCted. Dealer in peat n:oachinery and peat pro- ranch in the world ; real ranch life, riding, roping� etc. Water closet, J. W. Sharp, Jr . . . . . . . . . . . . .  846,150 ducts. J. Bordollo, Kingsbridge, N�w York City. Horses, saddles private rooms and comfortable accom- Water elevating and delivering apparatus, 
W ANTED.-MACHINERY AND CATALOGUES OB' modations for ladies and gentlemen. For beautifully E. D. Couch . . . . . . . • . . . . . . . . . . . . . . . . .  846,284 

n' f th f t f t f t illustrated booklet address Miller Brothers. 101 Ranch Water gate, W. C. Weeks . . . . . . . . . . . . . . .  846,17U 
W�;f��ge�info�::�gna;n�r�a�ti;�l!��ea3den�el�!a:i ;Bliss, Okla. (If ordering booklet through curiOSity, Water separator, H. G. Miller . . . . . . .  , . . . .  845,807 Rodezno, Guatemala. C. A. mclose 16 cents stamps.) Waterer, automatic hog, C. Pelmulder . . . . .  846,424 Waterer, chicken, P. Bernard . . . . . . . . . . . .  846,388 
co{g)?�'f�e�tn�;s�r�it��:ligoeJ�f:m�rn��. w�[,I���� 

S O  U V E  N I R POST CA RDS. 
Waterproofing composition, W. M. Wheeler 846,369 

burned or scalded hands, no more food wasted. Sample Well drilling machir:e, G. N. ThomaSl . . . . . .  846, 1 65 
free. For particulars write American SpeCialty Stamp· 25 BEAUTIFUL �OST CARpS mailed to any address ��lls t���� :�abLforM;�I��k�tj,��' d�ill�d' ·L·. 846,226 ing Co., Johnstown, Pa. i�rl;g� te���J���:;l �� ��.b!�C;�: �!�:lcseOst��\���� 1 Stephens . . .  : . . . . . . . . . . . . . . . . . . . . .  : . . .  846,157 W ANTED.-Business Opportunities and Real Estate West Broadway, New York. Price list tree. W!ndow, .automatIc, T. I. Duffy . . . .  845,767 for Cash Buyers. If you want to sell your Real Estate Wllldow Jack. J. S. Hawley . . . . . . . . . . . . . .  846,2o:l 
��J1��l�:s:o I?r�na:t�� (Jf!��1a�8��gaIS��ta��s�i��� 1,OOOPOST,CARPS $6 : 509-$4 i,made to order fro� any Windows and other plane surfaces, means 
1510 Adams Express Building, Chicago, Ills. Woo;���n����t g'ri��aJfe�d�mS�Jsode1r�:r:� p�Plk��ef6 for form�ng announcements on glass, ' 

PATTERN LETTERS AND FIGURE" (White Metal days. Rich Photo Process Co., Dept. F, 28 E. 23d St., N.Y. woO:' g�in��C�!lchi��," C'. ' ·W."M���: : .' : .'  �tg:�tr and Brass) for use on patterns for castings. Large va Wrench, W. C. Blee . . . . . . . . . . . . . . . . . . . . .  845,924 rietYh prompt shipment s. Send for catalog. H. W. Wrench B N I,ehman et al 846 220 Ini/l t & Son, Seneca Falls, N. Y, S C H O O LS A N D  C O L L E G ES. Wrench: F. Sprowls . . . . . . .  : .. .
.

.
.

.
. : .' : : .' : : : :  846:360 MI!)TAL NOVELTY W9RKS CO., Manufacturers of GEO. H. WILSON, the World's Champion. has written I Yarn spraying and conditioning apparatus, aU kmds Of IIllht �etal <Toods, Patented Arbcles ap.d !' booklet, " Vaudeville, Stage Danclllg- and Filltertain- G. & A. Wray . . . . . . . . . . . . . . . . . • . . • .  846,373 Hardware SpecialtIes on contract. Metal Stamp,mg DIeS r mg.1' It 18 absolutely free and very mteresting. Just ---and Stampln� Our specialty. 43-r; Canal St .. ChICago: aduress Wilson's Vaudeville School. 263 W. 42d St., N. Y. DESIGNS. PATENTS SOLD ON CQMMISSION:-If you wIsh .. PATENT Laws and Office Practice.-'l'horoughly pyac-to b�y or sell a patent wrIte for partlCul<lrs to E. L. ! tical course by mail for attorneys and inventors. Free Badge, J. A. Montgomery . . . . . . . . , . , . . . . . . .  38,469 �er�lns, 72 Broad Street, Boston. Pa.tent Sales Exc]u- specimen pages and information. Cor. Hchool of Patent Dislb or similar article, covered, C. J. Ahr-s ve y. J,aw, Dept. A, 1853 Mmtwood Place, Washington, D. C. enfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,470 FOR SALE.-Portable Compressed Air House Clean- Plate or similar article, C. J. Ahrenfeldt, 

ing Wa�ons and Machinery sold to responsible parties 38,471 to 38,473 to operate in cities of from five thousand inhabitants upwards. Each Portable VI eaning Plant has an earning capaCity of from $50.00 to $70.00 per day, at a cost of about $8.00 per day. Capital required from '2,000.00 up-
:;:���'ds�t���:utM c�:J:r�·�a�p�:fi�ga�� Zr����Wg are the pioneers in the business, and will prosecute an inf ingers. State ret'erences. Address General Com­
rOe:i���t.ir House CJeaning Co., 4453 0 Ii ve Street, St. 

I SELL P ATENTS.-To buy or haVin� one to se1l, write Chas. A. Scott, 719 Mutual Life Buildmg, Buffalo, N. Y. 

HELP W A N T E D. 

CO I N S, M E DA LS, C U R I O S I T I ES. 
FROM ALL AGES AND COUNTRIES. - Largest stock ill America. $1.50 to $10 paid for gold dollars. Illustrated premium catalogue. 10 cents. New York Coin and Stamp Co., 851 Broadway, New York. 

TRADE MARKS. 
Abdominal supports and hose supporters, combined, N. L. Digney . . . . . . . . . . . . . . . .  61,183 Antiseptic salve, A. Obrock . . . . . . . . . . . . . . . . .  61,172 Automobiles and parts thereof, except rub-

D E A F N ES S  I ber tires, Argus Motoren Gesellschaft 
• Jeannln & Co. Comm.·Ges . . . . . . . . . . . . . .  61,145 DEAF or hard of hearing persons find lip reading Bakery products, certain named, Reiss & simple, easy, practical. Oral or maiL Terms easy. }I�or Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,058 particulars address S. A. Llpmann, P. O. Drawer 2618 Barley, Schwabacher Bros. & Co . . . . . . . . . . . .  61,067 Boston. Beef, sliced smoked, F. W. Siebert. . . . . . . .  61,069 Beer, Pittsburgh Brewing Co . . . . . . . . . . . . . .  61 ,139 Belt fasteners, n::etallic, Brls.tol Co . . . . . . . . .  6 1 , 1 48 Bitters, McCart·Mosset Co . . . . . . . • . . . . . . . . .  61,195 E Y E-GLASS S P E C I A L T I ES. 

SPECIALISTS.-We offer the surest means of finding ABSOLUTE COMFORT AND ASSURANCE OF your right place if you are a speCialist in any high SAI:l'E'ry means wearing the 12 Kt .. Gold-filled, Patent Bitters, stomach, T. Lappe . . . . . . . . . . . . . . . .  61, 1 68 Boots and shoes, leather, Geo. D. Witt Shoe grade technical line. Write to-day, statin� experience. ::'�'iri'.!'efl,Y�1{��:��u�[;.5g0·opI£f'c\�i,ifl�tF�ft�f�'i�,IM:h,t: Ha.pgooas. 305 Broad way, New Y or k. ... Co. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  61,111 Boots and shoes', leather, Guthmann Carpen-

PART N E R S  W A N T ED. 
WANTED.-Financial assistanf1e by an inventor to have working model of invention made. Patent allow­ed. Should parties wish interest in foreign patent, please so state. Amount not needed will be returned. For further particulars address Financial,Box 773, N. Y. 
FLYING MACHlNE.--I have invented a fiyin� rna· 

�f��;ea�� �ii�11ir���1:!n, a��3 �1y)mal\�;; t 1�0��}�t��n�; 
�ri:.nt±o�n!s n�o�b�i��geliJnii�a ��i�: c����n����: and I want responsible party with the necessary means to help build the machine for part ownership in patent. Address J. R., Box 86, San .B�rancisco, Cal. 

T Y P E W R I T E R S. 
CLEARANCE SALE-Remingtons, Densmores, Jew­etts, BUckensderfers, WilUams, $12,nQ ; Postals, Ham .. monds, $10; Under woods, Olivers, $35. Orders filled or money back. Standard Typewriter Excb., Suite 45, 231 Broadway, N. Y. 

fe�1�i!J:�U5E:�Ch.3 ��inll}.%,����s: �ff:lt�sew :��o each, Address llanager, Room 406, 2 Park Place, New York City. 
PAT E N TS F O R  SA�L E. 

PATENT FOR SALE OUTRIGHT OR FOR PART royalty and part cash. Hatchet and Plane Combined. Patented in United States, October, 1905. No. 800.646 ; in 
t���fia,*:��il6i?24,NS�k��;liIe�'{!.';,g���iculars, address 

FOR SALE.-Quick adjusting pipe and nut wrench. 
:�llie�e¥of��;�fty�U i�!fhlulyrin¥g;�a ¥l��e a:J t�ar1ifc�� lars, address F. B. McGovern, Box 37B, Oil City, Pa. 

IF YOU WANT TO BUY A MONEY - MAKING Patent. I have a Patented Fence Post for sale or take royalty. For further information and particulars, ad­dress R. R. Bueto, Slaughter, La. 
MORE WOMEN USE FACE POWDER than men who use a razor. Over ten million razors used. yet there is no Puff Box on the market with special feature of novelty or usefulness and millions of women waiting to buy one like ours. Just patented. Patent for sale. Correspondence solicited. For further information and particulars address '�The New-Way Company/' Louis­ville, Ky. 
PATENT GAME APPARATUS. - Most exciting 

�g;r?ngft?ee 
°Will �:Rr:l�f:h�ho� �[N����ig� ������: James E Heron, Meeteetse. Wyoming. 

N O V E LT I ES. 

ter & Telling . . . . . . . . . . . . . . . . . . . . . . . . .  G1,113 Boots and shoes, leEther, E. Phelps, Jr . . . .  61,118 
D U P L I CATO RS. Boots and shoes, leather, Geo. D. Witt Shoe 

SAVE MONEY.-Send to Lineograph Co., HZ Fulton St., New York City, for DuplICators and SupplIes. Be-
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,192 Boots, shoes, and slippers, leather, Paul 

�n011;�e 8i���1!r�::;;lsol��p;r��lti���e 40 cents on the Bros. . . . . . . . . . . . . . . . . .  61,134, to 61,1 36, 61,138 Brandy and cordials, blackberry, Rhein-strom, Bettman, Johnson & Co . . . . . . . .  61,098 Buggies and carriages, Studebaker Bros. Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,153 Switching mechanism, C. A. Anderson . . . .  846, 382 Canned vegetables, Oklahoma Wholesale Gro-Talking machine sound box, E. D. Gleason 846,024 cer Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61, 096 Tapping mains, apparatus for, W. H. Van Carpet sweepers, Bissell Carpet Sweeper Winkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,830 Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,146, 61,147 Telegraph pole, metal truss, L. Blessing . . .  846,001 Catamenial bandages, Remsen .I\1anufactur-Telegraphic receiving device, I. Kitsee . . . . .  846,416 ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Telegraphy, 1. Kitsee . . . . . . . . . . . . . . . . . . . .  846,415 Cheese, Reiss & Brady . . . . . . . . . . . . . . . . . . . . .  . Telephone exchange, C. A. Anderson . . . . . . .  846,381 Chemicals, certain, Sharp & Dohme . . . . . . .  . 
61 . 1 1 9  
61,059 
61,203 Telephone exchanges, calling device for, Chiffonniers, dressers, and commodes, Mar-F. A. Lundquist . . . . . . . . . . . . . . . . . . . . .  846,327 vel Furniture Co . . . . . . . . . . . . . . . . . . . . . . .  61,116 Telephone exchanges, registering device for, Chlorates and bichromates, National Elec-

Ir. A. Lundquist . . . . . . . . . . . . . . . . . . . . .  846,328 trolytic Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,197 Telephone signaling device, K. Weman . . . .  846,368 Chocolate, sweet and unsweetened, and co-Telephone system, C. G. & E. J. Burke . . . .  846,394 coa, Runkel Brothers . . . . . . . . . . . . . . . . . .  61,066 Telephone system, I. Kitsee . . . . . . . . . . . . .  + 846)413 Coats, trousers, ve::-lts, overcoats, and rain-Telephone systems, pole distribution rack coats, A. B. Kirschbaum & Co . . . . . . . .  61,128 for, W. Robinson . . . . . . . . . . . . . . . . . . . . . .  846,144 Coffee, Acker, Merrali & Condit Co . . . . . . . .  61,047 Telephony, multiplex, Lattig & Goodrum . .  845,796 \ Coffee, Ohio Coffee & Spice Co . . . . . . . . . . . .  61,056 Tenpin, J. M. Teetor . . . . . . . . . . . . . . . . . . . . .  846,164 Collars, collar pads, and back bands, horse, Tentering machine, H. L. Quick . . . . . . . . . .  845,817 Couch Bros. & J. J. Eagan Co . . . . . . . .  6 1. 109 Tllermostat, H. E. Reeve . . . . . . . . . . . . . . . . .  845,894 Cordage, certain, Columbian Rope Co . . . . . . 61 ,075 Threshing machine band cutter, M. C. AI- Cotton duck, Denison Cotton Mill Co . . . . . .  61,151 bertson . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . .  846,377 1 Cotton piece goods, C\rendel Mills . . . . . . . .  61,112 Tie plate, E. H. Bell . . . . . . . . . . . . . . . . . . . .  846,281 Decalcomanias and transfer pictures, R. Tilting gate, E. C .  Compher . . . . . . . . . . . . .  846,399 , Duhrssen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,092 Tobacco pipe, G. Boston . . . . . . . . . . . . . . . . . .  845,847 ; Dentifric-e. Meade & Baker Carbolic Mouth Tool, percussive hand, Stocks & Webb . . . . .  845, 905 1' Wash Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,171 Top spinning pistol, S. B. Newman . . . . . . .  846,047 Dyestuffs, American Dyewood Co . . . . . . . . . . . .  61 ,191 Toy, A. D. Bennett . . . . . . . . . . . . . . . . . . . . . . .  845,846 Edge tools, cNtain, A. Baldwin Co . . . . . . . .  61, 155 Toy animal, Coleman & Spake . . . . . . . . . . . .  846,009 I Embroideries, embroidery patterns, etc., L. Toy, dancing, H. W. Thornton . . . . . . . . . . .  845,985 1 E. Goetz & Co . . . . . . . . . . . . . . . . . . . . . . . . 61,126 Train signal and indicating apparatus, com- Fertilizers, Virginia-Carolina Chemical Co. blned, W. A. & B. S. H. Harris, 61,103 to 61, 105 
846,305, 846,306 Fertilizers, Home Fertilizer & Chemical Com-Train ventilating system, J. H. Elward . . .  846,097 pany of Baltimore City . . . . . . . . . . . . . . . .  61,114 Trar,sfer mechanism, H. W. Blaisderl . . . . .  845,745 Fertilizers, Virginia-Carolina Chemical Co. 61,141 Traveling carrier, D. M. Motherwell . . . . . . .  845,884 Firearms, equipments, and projectiles, cer-Tray, Instroment, W. G. Hullhorst. . . . . . . .  846,030 tain, Winchester Repeating Arms Co . .  61,089 Trolley harp, C. & W. Hibbard . . . . . . . . . . .  846,205 Flavoring extract, Charles Jacquin et Cie, Trolley retriever, automatic, R. J. Walker. 846,365 61, 048, 61, 049 Trolley switch, B. G. Watkins . . . . . . . . . . . .  845,912 Flavoring extracts, Blanke·Baer Chemical Trolley wheel and harp, E. S. Roland . . . . . .  845,900 Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,063 TrolJey wheels, wire retrieving attachment Flour, wheat, Medlin Milling Co . . . . . . . . . . . .  61,079 for, W. C. Althen . . . . . . . . . . . . . . . . . . . .  846,378 Flours, wheat, rye, and Graham, J. R. Troughs, making, C. D. Pruden . . . . . . . . . . . 846,139 Thomas' Sons . . . . . . . . . . . . . . . . . . . . . . . . . .  61, 046 Truck, J. H. Morris . . . . . . . . . . . . . . . . . . . . . .  845,966 Food made from fish, etc., A. W. Marshall 61,054 Truck, E. Peckham . . . . . . . . . . . . . . . . . . . . . .  845,977 Food, poultry and stock, Ralston Purina Co. 61,064 Truck, car, A. E. Ostrander . . . . . . . . . . . . . . .  846,240 Food preparations, certain, H. J. Heinz Co. Truck for harvesters, tongue, G. L .. Phelps 846, 138 61,051 to 61, 053 Trunk or the like fastener, E. W. H'awley 845,781 Fruits, sago, bird seed, etc., dried, Schwab-Tube. See Well tube. acher Bros. & Co . . . . . . . . . . . . . . . . . . . . . .  61, 068 Turbine muffler, C. R. C'rary . . . . . . . . . .  , . . .  845,762 Fruits, vegetables, nuts, and fiavoring ex-
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G E NTLE M E N  
WHII DRESS FOR STYLE 

NEATNESS, AND COMFORT 
WEAR THE I MPROVED t 

BOSTO 
GARTER 
THE RECOGNIZED STANDARD 

�The Name is  
stamped on every 

.
: Jy 

loop "'"' iAJV'f �h"p� CUSHION 
BUTTON 

C LAS P 
LIES FLATTO THE LEG-NEVER 
SLIPS, TEARS NOR UNFASTENS 

GEO. FRosr co. ,Makers 
Boston,Ma88., U. S. A. ����A�L:W�AYS EASY 

j You Can 
W h i t  e w a s  h a��eJt:t��r 

One man can apply whitewash or cold water paint to 
10,000 Square Feet of Surface in One Day 
with a Prugress Spraying and Whitewashing IHachine 
and do better work than wid! a brush. It is aiso adapted for 
spreading dlsinfe<>tants, destl'oyiJtg' infiieet pests 

and diseuses on trees, vegetables 
and other plants, extinguhihing 

�:.�·ndw�t��:
n

:r;{)lS��O�:� :�c����� 
��a�he

a
J�t���:u����o::s�s�

s
�:: 

ment of the pump develops a 
pr�ssure exceeding 80 pounds and 
will rai.'!e the liq uid more than 80 feet above its own level. The 
Progress, 12 gallon size, costs 
, ��!; $����� ; I\h��ft fa!�

o
� 

lIfetime and pay:s for itSElf 
the first year. Other types 
of machines sold as }O\v as $9.00 and $10.00. Write for 
detailed description. 

• Dept. R, Dayton, O. 

HOW TO MAKE AN ELECTRICAL Furnace for Amateur's Use.-The utilization of 1lO volt electric Circuits for small furnace work. By N. Monroe Hopkins. This vaJuable article is accompanied by de­tailed working drawings on a large ,scale, and,the fur­nace can be mnde by any amateur who is versed in the use of tools. This article is contained in SCIENTIFIC 
�:rE:"�1,� I�Iil,;r;�M6'J:� 36f'�Ja���;, G�;eY��kc(§t;: or by any bookseller or newsdealer. 

J'pectaclesand 
Eyeglasses 

are a. snperfluity where onr lamps 
are used. 

Portable, roO-candle power and 
prodUces a. safe, white, power� 
full steady light with 
No odor, dirt, grease or smo1(e. 
Every lamp warranted. Costa 20 per week. 

AGENTS WANTED EVEIlYWHERE. 
The BEST LIGHT CII. 

Owners of Original 
Pa.tents. ) S7E. 6th St., Canton,O. 

GREENBACKS ! -Pack of $1.376 Imitation bills and Boys' MalZazine. 3 months, 10c.; 3 packs and a year's sub-
:c���o;o���rr�:n�.fr. M���ls�J�.���� �f.edh�li� .;��� '1urbine, steam, R. Schulz . . . . . . . . . . . . . . . . .  845,980 tracts' and essences, L. M. Reynolds . .  Turbines, fastening of blades in, R. Schulz 845,901 Furniture and woodwork cleaning and pol­Turning tool and calipers, combined, Whip- ishing preparations, Atlas Specialty Co. 

cial inducement to one agent in each locality. 
61,044 

DETROIT GAS ENGINE AND nACHINERY CO. 

WATER F I L T E R. 

ca ��Eif�Ps���I:a���RL�as��si��edlr �h�� fcl�n�e6 
��:�!;�S, J��r:;F��t�: J6�,vf1�� il'r��d�a/�;.:';· f g:::.ts 

FACTORY A N D  M I L L  S U P PL I ES. 
FACTORIES, CUT DOWN YOUR INSURANCE by 

ri��int��e au�,a� :��rha�k e������:ve�����:dP6�t�� insurance companies. References in everi: section. Arkay tltave co,! of Colurnbu., MiSS., says : ' Saves us 
f;�e� W.��b�ld�I':Wd��egt��.t;�I'lff>'; l�gis�til�� Jyi�t 

P H OT O G R A P H Y .  
WE PHOTOGRAPH any thin.-, any where. any time, Building, Paintings. Plans, Models, Macbinerv. Estates. etc. Illustrations for Advertisers. The General Photo­graphmg Co., 1215 B'way, Daly's Theatre Bldg., N. Y. City 

M AC H I N E � Y  FOR S A L E .  
REMOVED to lar�er quarters, we offer our large stock of new and second-hand machinery j also boilers, 

ti6��[:'M��hf:JIe�i M�i,0{5S3 w�:iWti:�:t,a3gw �tri.les. 

O F F I C E  S U P P L I ES. 
WHY DON'T YOU BUY a time·savinO'. brain·resting Locke Adder? Rapid. Accurate. Simple. DurabJe. Capacity. 999.999.999. Price only $5. Booklet free. C. E. Locke Manufacturing Co., 25 C Street, Kensett, low ... O. S. A. 

61,106 58 E. Congress Street, Detroit, nich. pie & Olessak . . . . . . . . . . . . . . . . . . . . . . .  846,272 . Game counters and chips, United States Play· Typewriter, J. B. Hammond . . . . . . . . . . . . . .  846,027 ; Ing Card Co . . . . . . . . . . . . . . . . . . . . .  61, 101, 'Typewr!ter cabinet, C. B .. Perry . . . . . . . . . .  846,243 1' Gin, Kinahan & Co . . . . . . . . . . . . . . . . . . . . . .  . .  TypeWrIters, polychrome rIbbon attachment Gin, John C. Weller Co . . . . . . . . . . . . . . . . . . .  . for, J. A. Ruffin . . . . . . . . . . . . . . . . . . . . .  846,026 Gin. H. Obernauer . . . . . . . . . . . . . . . . . . . . . . . .  . .  Typewl'iters, Sight attachment for, J. B. Grain, brewers, Atlantic Export Co . . . . . . .  . Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,025 : Hair, preparation for removing superfluous, 

61,102 
61,076 
6 1 , 093 
61,094 
6 1,071 

g::'�:r;!!:ar�o�. � g:rt":voi�� .' .' .' .' .' : : : : : : .' .' .' :  �:�:�6r I Hat�H:�d �aps�������bi�: '35 'p�� ' ���t 'Aut�: 61,193 
Valve, H. C. Cronemeyer . . . . . . . . . . . . . . . . .  845,859 mobile Supply Co . . . . . . . . . . . . . . . . . . . . . . .  61,090 Valve, automatic relief and back pressure, Hats and caps, infants, S. Mayer & Sons . .  61,078 J. V. Schmid . . . . . . . . . . . . . . . . . . . . . . . .  846,059 Hats, preparation for cleaning straw and Valve, boiler check, L. Kas,sander . . . . . . . . . .  846,213 bast, M. Queisner . . . . . . . . . . . . . . . . . . . . . .  61,083 Valve, check, R. H. KiddIe . . . . . . . . . . . . . . . 846,317 Horseshoe pads, Revere Rubber Co . . . . . . . .  61,060 Valve, flushing tank, W·. H. Ludewig . . . . .  846,221 Hose oopporters, A. Stein & Co . . . . . . . . . . . .  61, 188 Valve for flush tani<'s, supply, R. McGraw. 846,132 / Hlosiery, H. Starker . . . . . . . . . . . . . . . . . . . . . . .  61, 178 Valve for radiators, air relief, D. D. Casey 845,852 Insecticide and Rnth;('ptle, non-poisonous, T. Valve for sprinkler systems, J. McAlear . . .  846,335 C. Murphey . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1,194 Valve, gas engine regulating, F. G. Hobart 846,307 I Iodin, oil of wintergreen, and menthol paste, Valve, puppet, R. Wishon . . . . . . . . . . . . . . .  846,077 Iosallne Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  61, 1 61 Valve, siteam, F. M. Metcalf . . . . . . . . . . . . • . .  846,041 Jamaica ginger, essence of, Van Vleet-Mans-Valves, regulator for use with filling, A. field Drug Co . . . . . . . . . . . . . . . . . . . . . . . . . .  61,205 Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . .  846,352 Knitted socks and stockings', Magnet Knit· Vehicle body, Interchangeable, W. N. ting Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Beecner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,844 Knitted undershirtS' and drawers, H. Jacquin Vehicle brake, D. T. Lohnes . . . . . . . . . . . . . . .  846,038 & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , 1 63 Vehicle check attachment, S. L. Duckett . 846,405 Lamps, arc and incandescent electric, Toledo Vehicle step, extension, G. F. Shaw . . . . . . .  846,151 Railway & Light Co . . . . . . . . . . . . . • . . . . . .  61,181 Vehicles, detachable running board for mo- Liniment, C. W. Massie . . . . . . . . . . . . . . . . . .  61,186 tor, H. E. Coffin . . . . . . . . . . . . . . . . . . . . . .  846,0r91 Machinery and parts thereof, certain, Chand-Vehicles, etc., gear case for motor, O. ler & Taylor Co . . . . . . . . . . . . . . . . . . . . . . . .  61,149 Pfander . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  845,814 Machinery, certain, Defiance Machine Works 61,150 Vehicles, method of and apparatus for Magnetos, Robert Bos'ch, New york . . . . . . . .  61,176 braking, G. H. Condict . . . . . . . . . . . . . . .  845,856 Malt extracts, Paragon Malt Extract Co . . .  6 1,117 Vehicles, sleigh runner attachment for Maternity outfits, Remson Manufacturing Co. 61,202 wheeled, A. G. Wyeth . . . . . . . . . . . . . . .  846,174 Meal, flour, and cereal breakfast food, Ral· Vehicles>, speed changing and brake gear ston Purina Co . . . . . . . . . . . . . . . . . . . . . . .  , .  6{,057 for motor-driven road, A. H. Adams . .  846,376 Meats, lard. lard substitutes, and unctuous Vending apparatus, coin-controlled liquid, food substances, Schwarzslchild & Sulz-
Venl�� Wma%f;:,rml.n S�ith · : : : : : : .' : : .' .' : : :  �:�;�g� I MedPd��lr co�p�U�dS; ' 'c'e�t�i{'; ' K{'�il '&" i:io·. �l;ng 

The Strelinger �:�:�:s 
lead In eveq' point of Excellency. Unexcelled III Dnrability. Chal· lenge comparison with any other make in material and work­manship. Mechanical or Jump Spark equipment. Our 1907 prices will interest you, Write for our new Catalog and Price List. 
TlIE STRELINGER llIARINE ENGINE co. 

28 }l�ort St., East, Detroit, Mich. 

C���;rt Bicycle IDato Motorcycle 
a t small cost by attaching 
f,blI:fi�fil'!�:;ncfl:i�it� This includes all parts. Anyone Can easily make a 
�e':de'lroI �r:so:t'.'b��� 
2-3H.P. Motorcycles. Send stamp for catalog 

ltlOTORCYCLE EQUIP1UENT CO,. 5 Lake, IIammondsport, N. Y. 
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Sparking 
Storage Batteries 

1 0 0 0  Miles On One Charge 
BEST for LEAST MONEY 
Guaranteed for One Year 

BELL PUMPS 
W i l l  S a v e Your T i r e  
Franco�american .Ruto &.. ..ru.pply Co. 

Sole Agents 
1404-1406 MICHIGAN AVENPE CIIIC.iGO, II,L. 

WU, 'IIo: l Oll. DETAILED DESCIlIPTION 

tEl;: ,US.: JE . YOUIt 'fKerORY 
WRITE FOR ESTI MATE ON ANY A1t'rICLE 

' .  YOU WANT MANUFACTURED , 
STAMPINGS. M ODELS, EX"ER. WORK 

WRITE FOR FREE BOOKLET 
THE' � LOBE M ACH IN E .so. STAMf.'INC CO. . 9'70 Hllmllton St., ClevelarAl, O. 

fU�···f· �t:l'l:Jmg Corliss Eno;ine., Brewers 
I and Bottlers' Machinery. THE VnJ11ER . ..  MFG. CO .. 899 Clinton St., Milwaukee. Wis. 

MODELS & EX P E R I M E NTA L WOR K .  
Inventions deveioped. Specia l llachfnery. 

E. V. BAILLARIl. 24 Frankfort Street. New York. 

Medicinal remedips for the (\)"(>8, T. E. Mc-
Pherson & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  61.187 

Medicine, expectol'ant, s('dative, antispas-
modic, Tilden Co . . . . . . . . . . . . . . . . . . . . . . .  H 1 . 1 80 

Medicine, eye, A. R. Canter . . . . . • . . . . . . . .  61,156 
Medicine for the cure of stomach, liver, and 

kidney diseases, Verno Co . . . . . . . . . . . . . .  61,213 
Medici.:lI�, tidncy, Van V}ret·Mansrfield Drug 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,211 
MedicillPS, certain, Humphreys Homeopathic 

Medicine Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  61,160 
Metal manufactures, certaill, Eberhard Manu- I 
Met:l

ac
�����acf�;�s', '  

. 
���t;i�;, ' ',,�: . 'v�g�i " &  G1 ,  1 51 I 

Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,154 , 
Metal m::lllufactmes, certain, Reading Hard-

ware Co . . . . . . . . . . . . . . . . . . . . . . . . 61,174, 61,175 
Milk, cream, and butter, Bernese Alps Milk 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,041 
Music playing instruments and music rolls 

therefor, automatic, Wilcox & White 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,124 

Oil and animal fat mixtuI'e, vegetable, South-
ern uotton Oil Co . . . . . . . . . . . . . . . . . . . . . .  61,100 

on, cotton seed, American CottOll Oil Co. 
61, 038, 61,039, 61,070 

Oil, clltting, Clarl<:slOn & B'ord Co . . . . . . . . . .  61,073 
Oil, lubric::lting, ( larkson & Ford Co . . . . . .  61'()72 
on, lubricating, Natiollul Refining Co . . . . . .  61,080 
Oil, olive, Robert Stevenson & Co . . . . . . . . . .  61,065 
Oil, summer white cotton seed, American 

Cotton Oil Co . . . . . . . . . . . . . . . . . . . . . . . . . . 01.0::7 
Ointment, carbolic, Van Vleet-Mansfield Drug 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,204 
Ointment, itch, Van Vleet-Mansfield Drug 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,207 
Paint, ROSSing P�int & Roofillg Co . . . . . . . .  61,061 
Paint, pnamel. Lc Ripolin (SOCiete Anonyme 

Francais'e de Peintures Laquees et d'en-
duits sous-marinsl procedes Lefranc & 
Briegleb reunis) . . . . . . . . . . . . . . . . . . . . . . . .  61,062 

Paper and paper boards, wrapping, Union 
Bag & .  Paper Co . . . . . . . . . . . . . . . . . . . . . .  61, 121 

Paper, paper boards, and paper bags, wrap- .. 
ping, Union Bag & Paper Co . . . . . . . . . .  61,120 

Periodical, monthly, W. J. Johnston . . . . . . . .  61,115 

RUBBER Expert Manufacturers 
Periodical publication, A. W. Chambers . . . .  61,107 

, , ._ Piano tuning pins, W. Wagner, Jr . . . .  6 1 , 143, 61'144 1 
Fine Jobbing \Vorh. P'mvder, complE'xion, J. A. Pozzoni Pharma-

PARKER, STEARNS .\: CO" 228.229 South Street, New York pow���, �i�se�t: ' N�ti'o'�;i 'Di�i�f��t;�t ' c�: : :  �i:i�� 
A MO N E Y M AK E R PL'epv��tlO�le���M!�;fie1�

re 
D�l;g 

s'2� . .  ��s.
e
.�

s
.e.
s: 61,206 �� £1":' Hollow c.·:mcret"�. Building Blocks I Preparation for the cure of venereal dis-

:�;: ........:. ..
�
. 

Best . .  Fa'3test. �lmple8t. CheaP

. 

est eases, Van VJ,.�et-Mansfi\?ld Dtug co . . .

.
. 61,208 ?;5.:;"'; . � Macinne. Funy guaraDte�d . Printing plates, relief, G. C. Thayer . . . . . .  61,179 

_ , �.,' THE PETTYJ () [J :\  U O .  Razors, International Cutlery Co . . . . . . . . . . .  61,152 
filS �. 6th Street. Terre Haute. InC.. Remedy for certain dseases, Van Vleet­

Mansfield Drug Co . . . . . . . . . . • . . . .  61. 189, 61,190 
WAN'J.1ED.-Electrical Draftsmen, $3.04 to $4.48 per Remedy for colds and coughs" la grippe, 

die m. Subinspectars (electrical) . $3.04 to $&52 per and headache, Van Vleet-Mansfield Drug 
diem. A competitive examination will be held for the Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,210 
above positions April 3. 1907. For further information Remedy for diseases of poultry, H. E. Tur-
address H Commandant, Navy Yard, Brooklyn. N. Y." pin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,182 

Remedy for diseases of the blood, liver, 

WANTED stoll�ch, and kidneys, Peerless Herb Co. 61,199 ENG INE  MANUFACTU RER Remedy fo,' la grippe, colds, etc., Southern 
to manufacture on royalty Automatic Speed Regulator Chemical Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , 1 77 
of great merit�patented. For further information ad- Remedy fOl' sL'a�i('klle:-;8, B. E. Jj�ortiller . . . . 61,185 
dress L. L. BLAKE, ;521 East 43d �t., Chicago, Remedy for the CEre of chills and fever, Van 

M O D  ELS �ea�.?'':;fe�.I��I�.T��v�e,gHJ,��:r!,: 
turect. Fine. ACCUrate Work a SpeCialty. M. P. Schell, 
1759 Union Street. San Francisco. 

C E M E NT BOO K S .  ,,��� tce%�';,���l��:,l�e'3��,' strnction, 50c.;. Rell1f\lYCed Concrete Cor.strndioIl, *�.[)O ; 1
.
10'. low Concrete BlOCk Euiluing Constnll·tiOl], We. Sent postpaiu. 

EMENT AND ENGINEE RING NEW3, Ch icago, I I I .  

Circulars. books, newspaper, 
Press $5. Large size $18. 

O ::\Joncy saver, maker. All 
easy. printed rules. WrIte wn factory for catalog, presses, 

Cards type. paper. cards. 
'.rUE PRESS co., ltlcliden, Conn. 

STU DEHTS' and Draftsmen's Library Club. 
Send for Catalogue and information as to buying 
technical books on easy terms of payment. Wm. T. Comstock,-Z3 Warren St ..  New York , ...... ' T' 

. -[L- ESCOP E:;'ND FDO � CATALO G U E  
W. & D. M 0 G E Y. 

. _ B AYO N N E  C I T Y. N . J .  

Vleet-Mansfield Drug Co . . . . . . . . . . . . . . . . 61,209 
Rivets. ,Twlson L·. Thomson Mfg. Co . . . . . . . .  61,164 
�alt, table, Red Seal Nevc'r Damp Salt Co. 61,201 
Salve, Gordshell Chpmicnl Co . . . . . . . . . . . . . .  61,158 
Shirts, overalls and pantaloons, certain, J. 

Levi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  01.077 
Shoes, and slippers, ladies' and misses' leath-

er, Paul Brotters . . . . . . . . . . . . . . .  ' . . . . . .  G1, 137 
Silk piece goods, York Silk Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,125 
Slat(', roofing, Bangor Roofing Slate Manufac-

turing Association . . . . . . . . . . . . . . . . . . . . . .  01 .040 
�nnp,  Pnmlwh11l ;\rf�!. (;(1 , . . •  ' (I1 ,m:;! 
,soup lH·('Jlal'nti()Il�. ct'l'tain nameil, Fabrik 

von �f;,tggis l\�1dll'1l1lg::·mlittE'ln . . .  , . 61,042, 61,043 
Stove gaso}pne. Xutinllal H{'fll1illg' Co . . . . .  _ 61,055 
RtoY(' n()li�h, ",V. \Yj(�l'hakC' • . . . . . • . • • . . . . . .  61, O.s8 
rrpH ,  Chas(' & Sallboru . . . . . . . . . . . . . . . . . . . . . . 61,OGO 
Thprmometers. harometers, mercnry gages, 

etc .. Hohmann � Maurer .Mfg. Co . . . . . . 61 , lGB 
Thread and yarns, Chi(' il g:O Thrpad :'Iffg. Co. ()1 , 1 08 
TOild preparations, certain named, Pompeian 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gl,200 
Tonic, blood, Ii]. F. Fahey . . . . . . . . . . . . . . . . . . 61 , 1 84 
Tonics, nC'rve, Peal Medicine Co . . . . . . . . . .  61,198 
Traps, :1 Dim ai, Oneida Community . . . . . . . . . .  Dl,  178 
Tronsers, Potsdam Clothing Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 ,082 
Vel'lllifuge, candy, Van Vleet-Mansfield Drug 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61,212 
Waists, �hirts, and sruits, ladies' and misses', 

A. Cohen . . . . . . . . . . . . . . .  . . . . . . . . . . . .  61 . 074 
Watchps, watch ('us{'s and watch movements, 

Langendorf Watch Co., 
Ill.129 to 61 , 1�3. 61,166, 61,167 

Water, mineral, Hinckley & Schmitt . . . . . .  61,127 
'ELL  YOUR OLD RUBBERS & M ETALS Water, mineral, Virginia Etna Lithia Springs 

FOR THE HIGHEST PRICES. ' wax�
o
�u�ii�g�""�d ' p��t�: '��;ii�g>rb;dd��� 

6 1 , 142 
lVe buy old rubber, srrap metal, copper, brass, lead, etc., in 3'0 lb. lots Davids Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�EvR' &n\t�"l\�[te��t:: :S�e iI;g�d�i��, W���'�r:'UB- WhiskY'1 itiegpr & Lindley . . . . . . . . . . . . . . .  . 

01 ,085 
61,084 
61.086 
61,087 
61,091 
61 ,Of)3 
m . OD!) 
61,110 
61 .1 2:1 
61,140 
61,169 

"''''hi�,ky, L. W. Walker . . . . . . . . . . . . . . . . .  . 
Frictionless ��;:�;: ii: r"ic�'�hi� &co

c� : : : : : : : : : : : : : : : :  Metal Whisky, H. Obernauer . . . . . . . . . . . . . . . . . .  . . 

A babbitt Whisky, Sielemann Distilling Co" . . . . . . . . .  . 

implies. Satisfied cu;;,tOlners.are the be"t penses in the plant by reciuclllg" lOng 
of machinery to babbitt it, by the use 
Frictionless Metal Co . •  Cbestnut St., Chuttnnoog'a, Tenn. 

TEXAS LANDS 
that will produce crops valued at $200 t o  $300 per 
acre are now selling at $25 to $30 per acre. Southern 
latitude makes it possible to ship the tender, high­
priced vegetables long before northern gardens 
have sprouted. Fi!1est all-the-year-'round climate 
in Anlerica. Excursions from Chicago each first 
and third Tuesday monthly. Only $25 for the round 
trip-30-day return limit. Write to-day for my il­
lustrated book about lands iu the GUI,F COAST 
COUNTRY of Texas and full particular·s. JOHN 
SEBASTIAN, Dept. G. C.,  I,a Salle Station, Chicago. 

Anyone sendIng a sketch and description :;!lay 
qutcldy ascertain our opinion free whether an 
invention is probab1y patentable. Communfca. 
tions strictiyconHdential. HANDBOOK on Patents 
seii�t:l�8 ���:� �g�����o��;gr�g()�:tl�e���tve 
special notice, without charge, in the 

S\i�ntifi\ Jlm�ri\an. 

Whisky, Edw. B. Bruce Co . . . . . . . . . . . . . . .  . 
Whisky, A. J. Wei!. . . . . . . . . . . . . . . . . .  61,122, 
WhiSl,ry, H. Rosenheim & Son . . . . . . . . . . .  . 
Whisky, M. Letzeiter . . . . . . . . . . . . . . . . . . . .  . .  

LABELS. 
"Balsam Sanitissue," for toilet paper, A. 

H. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,388 
"Chinese ," for SO'lP, Michigan Soap Works 13,387 
"Gilt Edge," for a metal polish, A. H. Cross 13,390 
"S. P. Co. ' s ,"  for toilet paper, Scott Paper 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,389 
"Schmidt's New f..tar Piano POlish ," for a 

piano polish, F. C. L. Schmidt. • . . . . . . . .  13,391 
"Swift's Specific, " for a medicine for the 

cure of all blood and skin diseases and 
for purifying the blood, S\vift Specific Co. 13,3S6 

"Union Beer, Hop and Hore>hollnd Beverage," 
for a beverage, G. Altree . . . . . . . . . . . . . .  13,385 

PRINTS. 
"Buster Brown Bread ,"  for bread, W. E. 

Long Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,914 
"Lead Flange Union ' CO�IPling Lead and In-

side Thread," for lead flange union coup-
lings, H. Mueller Manufacturing Co . . . .  1,916 

"Lead FlaGge Union Coupling Lead Pipo," 
for lead flange union couplings, H. Mueller 
Manufacturing Co . . . . . . . . . . . . . . . . . . . . . . .  1,917 

"Spring and Summer St.yles 1907," for hats, 
Samuel Mundheim Co . . . . . . . . . . . . . . . . . . .  1,915 

A printed copy (if the specification and drawiIJ.g 
of any patent in thl} foregOing list, or any pateUI 
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 bt, 
I!iven. Address :M.unn & Co., 361 Broadway, N en­
York. 

Canadian patents may now be obtained by the in, 
ventors for any of the iGventions ne.med in the tore­
gOing Ust. For terms 'ind further partieu18r� 
.lIdress Munn & Co., 361 Broadway, New York. 

ROOFING 
NOTHING FOR. NECESSITIES-NOTHING FOR. R.EPAIR.5 

When you buy Amatite everything is included in the FIRST COST. 
There is no cost for EXTRAS, because we furnish nails and cement for 

laps free with every roll. 
. 

There is no MAINTENANCE cost, because its mineral surface makes 
painting and coating absolutely unnecessary. 

There is no REPAIR COST, because Amatite is so constructed that it 
needs no attention after it is once laid on the roof. 

There is no LABOR cost, because Amatite is so easy to lay that you can 
do the work yourself. , 

The first cost is the only cost-THE FINAl, COST. 
Amatite is the only Ready Roofing embodying every good point that a 

roof should possess. 
Heat and cold, rain and snow, acids and chemicals do not affect it, and 

in addition to this its mineral surface makes it one of the best fire-retard­
ents known. It is roofing at its best. 

Free Sample A Booklet telling more about it and a Pree Sample will be Sent 
upon request. Send at once and see for �ollrseJf how much 

better A matite is than the . .  paint me every two years or leak ' rootings. 

Barrett Manufacturing Co. ��."" . . 
New York Chicago Cleveland Allegheny Kansas City , _ St. Louis Boston Minneapolis Philadelphia r.-... 

New Orleans Cincinnati London, Eng. .".... 

$15 " G E M "  �e��; �ial�:eC�iE�e 
pressage. Has a Resetting Device 

that clears the dials to zero instantly. A High-Grade 
Mechanical Production. Does the work of high-priced nlachines. 
Handiest thing an engineer can own. Great for outdoor work. 
Carried in your pocket. Guaranteed f01:" two years. Catalog Frf'f'. 

AutolTlatic Adding Machine Co .. 340 Broadvvay, N. Y. City 

Cyclopedia 'i 
Applied Electricity 

5 Large Vols. ,  2,500 Pages 
New edition, right u p-to-date. 

Bound ill three-quaI'ter� red moroc-
b�o��aVilb f���esi.n�oooediul

sliz�a�g 
plates. Diagrams. DescriptiollS, 
Formulre. Sections. Tables-supple-
!?��i��r�d fJt��:;ni ti�)tr q;;:�ffc�� 

men who have  no knowledge of ad­
vanced mathematics by such nOLed au­

thorities as F. B. Crocker of Columbus 
University and rhe Crocker Wbee1er Com­

pany, PrOf. Esty. Head of the Department of Electricity, Lehigh University, and others. 

O R D E R  NOW-SAVE O N E-TH I R D  
Regular Price, $30.00. Special 30-Day Price, $ 1 9.80 

Sent. express prepaid, for five days' FREE' examination if you mention SCIENTIFIC AMFRI­
CAN. Pay $2.00 down and $2.00 a month tbereafter until you have paid $19.80, if you keep the  
books. W e  sE'nd for them, at our expense, i f  they d o  not meet your needs. 

'I'he only reason this set of books is offered at such a low price �s to acquaint the public with 
tbe superior instruction of the American �cb.061 of Correspondence-these books being partly 
compiled from the instructiOll papers. A �OO·page handbook sent free on reque�.t, 

Partial List of Contents,-:\lagneti sm, Measurements, Wiring. Telegraphy, Direct Current Oynarcos and Motors, Electric Lighting. Railway Power and Lighting, Arc Lamp Development. Electrical Construe-
���8i��T
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AMERICAN SCHOOL OF CORRESPONDENCE 
CHICAGO 

Pressed Steel Boats Can't Sink · 
Easiest to Rovv-Absolutely Safe 

Made of pressed st�el. with air chambers in each end like a life boat. Can't 
leak, crack. try out or sink-last a lifetime. Every boat guarante'td. The 

ideal boat for families-summer reso!'ts-parks-boat liveries. 
Strong, safe. speedy, Write for our Catalogue of Row Boats. 

Motor Boats. Hunting and Fishing Boats. I 
The W. H. Mullins Co., 118 Franklin St., Salem. O. , 

How to mak� a loo=mil� Wird�ss Cd�grapb Outfit 
In the following SCIENTIFIC AMERICAN SUPPLEMENTS, the well-known wireless telegraph 

expert, Mr. A. Frederick Collins, describes clearly and sitnply, without the aid of lnathematics, 
the construction of a IOo-nlile wireless telegraph outfit. COlnplete drawings accOlnpany his 
descri ptions. 

The design and construction of a IOo-nlile 
wireless telegraph set ig described in SCIEN­
TIFIC AMERICAN SUPPLEMENT 1605. 

The location and erection of a Ioo-tnile wire­
less telegraph station is described in SCIEN­
TIFIC AMERICAN SUPPLEMENT 1622. 

In SCIENTIFIC AMERICAN SUPPLEMENT 1623, 
the installation and adjustment of a IOo·nlile 
wireless telegraph statton is fully explained. 

The adjustment and tuning of a roo-Illile 
wireless telegraph outfit j s  dIscussed in SCIEN­
TIFIC A MERICAN SUPPLEMENT 1624. 

The t heory and action of a IOo-lnile wireless 
telegraph outfit is explained in SCIENTIFIC 
AMERICAN SUPPLEMENT 1625. 

The Inanagenlent and oppration of ship and 
shorestationsisclearly set forth in SCIENTIFIC 
AMERICAN SUPPLEMENT 1628. 

These six articles constitute a splendid treatise on the construction, operation and theory of 
wireless telegraph instruments. The complete set will be mailed to any address for 60 cents. 

Single numbers vvill be mailed for 10 cents 
Order from y'our newsdealer, or from 

MUNN (Q. CO. ,  361 Broadway, New YorK, N. Y. 

A bandsomelY illustrated weekly. Largest Clr. 
culation of any Bcientific journal. Termst'$3 a 
year ; four \':lonths, $1. SOld by all newsdealers. 
MUNN & CO.361 BroadWay, New York 

DOtl'TBUY ft . 801.. ... r- r-.. n ... r-� "TI::Tir���,�lr�tW:Ai�N "  VA • n ':;" ".:;,.n U � n.:;,.� a two-cylinder gasoline, kerosene �r 
alcohol engine, superior to any one-cylfnder engine ; revolutionizing power. Its weight and bulk are half that of single cylinder engines! with greater durability. Oosts 
Less to Buy-Les� to Run. Quickly, enslly started. VIbration practIcally overcome. Cheaply mounted on any wagon. It Is a combInation portable, statIonary or traction 
engine. SEND FOR CATALOGUE. THE TEMPLE PUMP CO., Mlrs., Meagher and 15th Sts .. Claicago, THIS IS OUR Fll!'TY·THlRD YEAR. Brancb Office. 626 I' St.. Wasbington. D. C. 
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Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement • .JI. .JI. .JI. 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE P ACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI A L TIES for any mechanical 
and commercial device. $ $ $ $ � $ $ 

NEW 
PACKING 

YORK BEL TING & 
COMPANY, Ltd. 

9. & 93 Chambers Street, New York 

C H A RTE R . - . 
Stationaries, Portables, Roisters, Pump­
ers. Sawing and Boat Outfits, Combined 
with Dynam os, 

Gasoline. Gas. Kerosene. 
Send for Oatawguc. 

State POlver Needs. 
CHARTER GAS E N G I N E  CO., Box 1 48, S T E R L I N G ,  ILL. 

S 1 A l l  variene8 a t lOwe�{ pnces. Best H:J, \ l road 

d ca OS Track and 'Va!!on o r  Stock Scale� made. 
Also 1000 useful artIcles. including Safeb, 
Sewmg Machines, Bicycles, Too_ls ., etc. �ave 

Money. Lists �'ree .  CHICAGO �CALE CO" CiJ.icago. llJ. 

, .  L I B E RTY B RAND " 
Steel Letters and Figures 

n' �DRn Are the best made. Warranted � band-cut on best tool steel. Put 

t up in polished hardwood boxes. t':-t Are sold by leading hardware" 
� dealers. 

'cl . A],LEN, DOANE & CO" 
. Boston� Mass • •  U. S. A. 

Fine steeUetter-cnttin� u f  nIl kinds ; special prices t o  toolsmiths. �arrauted name sta�nps fot; marking tools wailed, anyw�ere 1 Ie.: per ItJtter lTPAYSBlGMtdl ,I t . :���!: udon Ie ur8S' 
NO EXPERIENCE NECESSARY 
a.s our instruction Book and 
"Business ,Guide" tens aU. We 
f�rnish Complete Outfits with 
Big, Advertising Posters, etc. 
HUmorous dramas brimful offun. 
travel. history, religion, temper� 
ance work and songs iltustrated. 
One man can do it. A�tonishing 
Opportunity in any locality for 
a man with a tittle money to show 
in churches. school houses, lodge 

Big profits each entertainment. Others 
It's easy ; -write to us and we'll teU you 

Bausch & Lomb 
Fine Balances 

Our line of Analytical Balances is very 
comprehensive, including all the lead­
ing makes. We can supply balances at  
all  prices ; also druggists' and other 
small balances from $3 50 up. This is 
only a part of our great line of labora­
tory apparatus. Write for prices and 
cataJogs. 
Ba.usch 6. Lomb Optica.l Co. 

Rochester, N. Y. 
NEW YORK BOSTON WASHINGTON 

Mechani­
cally p !:r� 
feet aud 
guaran· 
teed. 

CHICAGO SAN FRANCISCO 

Ind. 

Not even the suspicion of a blemish on the sur-
face that has beeu polished by thi, Polishing Lathe. 

r:'omplete with tail stOCk, 
tee rest, face plate.-- saw 

���� X:&�d b�:cr.-i�ri�g 
swing. Hollow spindle, 12-
inch bed. Polishing, grind� 
ing, and kindred opera­
tions. A useful machine 
in many places. Price $7.50 
each. OatalogueJree. 

PANY, Greenfield, Mass. 

LVF"K'� 
T APES AND RULES 

ARE THE BEST. 
For sale everywhere. Send for 

Catalog N 0. 16. 

L V F K I N  R V L E C O. 
Sag inaw. Mich" U. S. A. 

New York and London. 

Scientific American 

Get posted on THE COMING FVEL I 

DENATURED· ALCOHOL priceS1 
A N EW AMERICAN BOOK ON ITS MANUFACTUR E- N EW LAW ANO R E G U LATIONS 
Tells in a plain practical way all Y O V  want to know o n  this stibject. FVLL OF 
FACTS. Necessary apparatus illustrated. Ilook sent post paid o n  receipt of price 

SPON &. C H A M B E R LAI N ,  1 23 S. A . ,  Liberty Street, N E W  YORK 

�� Watch 
W;sdom'� 

Don 't buy a 
watch until you hav6 

read what Elbert Hubbard says 
about the value of "Time " and the 

\\OWAR/) 
WATC H 

All you have to do is 
. a�k us for a FREE copy of "Watch Wis­

dom ' '-written by Fra Elber­!Us himself. It's worth read ... lUg even if you don 't buy 
a Howard. But ASK-. 

The 
Pleasures 

of Motoring 
A smooth running engine is more satisfac .. 
tion than smooth roads. lUo blloU- the 
perfect automobile ' lubricant-is the only 
oil that tnakes smoot h ,  easy running abso .. 
lutely certain. There is a grade of 

VACUUM 

MOBILOIL 
especially prepared for every 
engine. The Mobiloil booklet 
lists every make of a uto .. 
mobile and tells what grade 
of Mobiloil to use. It's free. 

Mobiloil sold by d ealers 
everywhere-in barrels and 
c a n s  of varying capacities. 

Manulactnred by 
VACUUM OIL CO;' 

Rochester. N. Y. 

OWNING .control of this remarkable in­
vention, full page illustrated descrip� 

tion - SCIENTIFIC' AM-ERICAN March 2, _ page 
188, . and lacking adequate facilities · for 
manufacturing and marketing it, I will 
consider propositions from responsible par­
ties for the sale either of control or entire 
business. 

WM. L • .  HOLMES 
Majestic Building, 'Detroit, Michigan 

SIMPLE IN 
CONSTRUCTION 

There are fewer work- DU 
ing parts in the 

NEW YORK STANDARD 

CHRONOGRAPH 
than In any other. It IS  the only 1-5 second re� 
cording watch made in America and the only one 
made anywhere that is Fully GuarC!-nteed. 

Ask Your Jeweler About It. 
New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 

MARCH 16, 1907. 

C OLD GALVANI Z I N G. 
AME.RI CAN PROCESS N O  R OYA LT I ES. 

.5AMPLES ANDINFORMATION O N  APPLICATION.  
N I C K E L  

AND 

Electro·Plating 
Apparatus aDa Material. 
Hanson & V a n Winkle 

co., 
!'\ewn.l'k. !'\. J .  
28 & 30 8.  Canal St. 

Cbicaao. 

CO)[PLETE 

ELECTRIC LIGHT-OUTFITS 
For Yachts, Launches, Residences, Etc. 

We arB sp!:dalists and have all sizes of the finest ontiits that 
mOlley can buy, guaranteo;d fully. We contract to install any� 
thin;r electrical in !my boat no matter how large or small. 

Our standard outfits can be installed b.y anyone with the detailed 
directions fnrnishecl� 

Ineandeseellt and Al'c -S!earehtight@. 
For catalogue an.d details address Electrical D�partment. 

R I CHARD.SON ENGINEERINa CO .. Ha.llord, Conn.  

T he  m a n  who owns a me­
chanical cleaning wagon 

Persons in over two hundred 
towns in the United States 
and Foreign Countries now 
operating. Not a failure 
anywhere. Pays ill towns of 
5,000 or more. Price ranges 
from $2,000 to $5,000, accord� 
i ll g to territory selected. 
Earns net from $2,000. to$4,ooo 
a yearand we can prove it. 

Carpets, and everything cleaned without removal 
from floor or, room. 

Stationary 'Pla:pts for Residences, Hotels, Churches, ���i�h";
d.

�ffice. Buildings, .Hospitals, etc. Estimates 

WE OWN THE PATENTS 
Over twenty-m a n y  

others pending. 
Infringers are-, being 

and will , cOhtinue to be 
prosecuted. 

(jeo'l Compressed 
Air and Vacuum 
.Mtie1.h,tI'y elY. 

4462 Oliver 51. 
ST. lOl!IS, U. S. A. 

Catalog 
UPOJI request. 

FIFIELD 

Automatic Drilling 
A�ta�hm�nt 

5 E L F � F E E D I N G ' 
. 

Use in Bit.Brace for 

DRILLING 
Iron, Steel and Metal.s 

CONSTANT PRESSURE 
By Chain as Feeding 

IS AUTOMATIC 
No Pressure on the Drill by 
Operator-The. Chain does that. 

A. L. SMITH & CO. 

1307 Arch St., Philadelphia, Pa. 

Merkel 
Motor 
Cycle 

The only comfortable, non-injurious m�otor 
cyde on the market, built on the latest model. 
including the famous " Merkel " motor, Gnp 
control. and Spring Prame and Pork, abso· 
lutely the safest and speediest ruadster or racer 
yet made. 

Write for Catalogue and Prices 
MERKEL MOTOR CO. 

101-2, 26th Avenue, Milwaukee, Wis. 

Sparks That " Spark " 
If you 'tVR.nt your battttry to furnish 
the kind of sparks that gct'all pos�iPe 

r:s7:il ��t of your motot: car Or boa�. 

Apple Buttery Charger • 
A dynamo right on - your car that 

::a; l�h;u:u����e:..g!;J�lulref:,:!,::� 
Write to-day for full h,formllti(loU. 1 

Iilfg. Co., 98 St. Clair St., Dayton, Oh5� 

W· E ·L L� . .  DRIL�ING 
Machmes' 

O�er 70 s izes and styles, for drilling eitber deep or 
shallow wells in any .!rind of soil or rock. Mounted 
on wheels or on sillS. With engines or norse powers. 
Strong, Simple and durable. Any mechanic caU' 
operate .tbem easily. Send for catalog. 

WILLIAMS BROS •• Ithaca, I'!. Y. 
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