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BUILDING THE ERIE BARGE CANAL. 
It is gratifying to know that the work of enlarging 

the Erie Canal to accommodate 1,000-ton barges is fair
ly under way. Recent reports from the State engineer 
on the six contracts already let state that on four of 
them the work is making good progress, and that plants 
for work on the other contracts have been established. 
Corps of engineers have been established at fifteen 
points along the line of the work between Albany and 
Buffalo, and at each point there is a force of from ten 
to forty engineers and assistants. Ground will soon be 
broken on the first canal lock at Waterford, on the 
Champlain route, and it is gratifying to learn that 
the Canal Board has decided to make all the locks 45 
feet in width instead of 28 feet, as contemplated in 
the original plan. 'This is a wise provision which future 
developments will surely justify. The contracts which 
are now under active prosecution will involve the ex
penditure of between five and six million dollars. At 
present there is an appropriation of ten million dollars 
at the disposal of the canal authorities, and the Super· 
intendent of Public Works will shortly let other con
tracts which will cover the balance of this appro· 
priation. 

ANOTHER NORTH RIVER TUNNEL. 
In addition to the tunnel now under construction 

beneath the North River for the Pennsylvania Rail· 
road, and the two tunnels now under construction by 
the Hudson Companies, another influential company is 
about to construct a new tunnel whose location will 
be intermediate between those of the Hudson Com
panies. The Interstate Tunnel Railroad Company of 
New Jersey, which will build the tunnel, has been 
incorporated with an authorized capital stock of $7,-
500,000. The work is to be carried out conjointly by 
the Metropolitan Street Surface Railway interests, 
which hope to secure authority to build an extensive 
system of subways in New York city, and by the 
Public Service Corporation, which operates all the 
surface lines in the counties of Hudson, Essex, Pas
saic, Union, and Middlesex in New Jersey, a total of 
about 550 miles of line. As part of the scheme, a new 
direct, high-speed line will be built from Newark, to 
afford communication, without changing, with the pro
posed tunnel in Jersey City, and it is proposed to 
have a schedule which will allow the trip to be made 
from Newark to the City Hall in New York in fifo 
teen minutes, and between Jersey City and the Man· 
hattan terminal of the tunnel in five minutes' time. 
The tunnel will run from a terminus in Jersey City 
at EriJ and 12th Street, to a terminus under Cham· 
bel'S Street, between Broadway and the Brooklyn 
Bridge terminal. Arrangements have been made for 
a joint passenger station at Jersey City which will en· 
able the Erie Railway Company to transfer its subur· 
ban passengers to the new tunnel line. 

,. .• r'" 

MAGNETIC SURVEY OF THE NORTH PACIFIC OCEAN. 
The Department of International Research in Ter· 

restrial Magnetism of the Carnegie Institution of Wash
ington is about to make a magnetic survey of the North 
Pacific Ocean. The brig "Galilee," a wooden sailing 
vessel, has been fitted out at San Francisco for the ex
pedition. The purpose of the expedition is to get exact 
data of the distribution of magnetic forces over th-3 
ocean, the present magnetic charts used by navigators 
of the North Pacific depending chiefly upon observa· 
tions made on islands and along the coasts. Observa· 
tions of this kind are subject to disturbance by local 
conditions, so that the charts now in use are not trust· 
worthy. It is thought that the work can be ac('om· 
plished in three years and the sum of $20,000 has been 
allotted for the expenses of the first year. The "Gali
lee" will first cruise from San Francisco to San Diego, 
thence to Honolulu and back to San Francisco. 'Then 
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a circuit will be made from the west coast of .America 
to the Galapagos Islands, and thence to the Philippine 
Islands and Japan, returning by way of the Aleutian 
Islands and closing the circuit at San Francisco. The 
observations will be continued over a series of areas 
bounded by parallels of latitude and meridians of 
longitude each five degrees apart, lying next on the 
mid-ocean side of the circuit last made, proceeding 
gradually and by successive circuits into the central 
region of the North Pacific Ocean. The whole length 
of the course proposed is 70,000 knots. The work is 
directed by Dr. L. A. Bauer, who is in charge of the 
magnetic work of the U. S. Coast and Geodetic Survey. 
He will accompany the expedition to San Diego. The 
vessel will carry a sailing master and nine men as 
crew. The scientific head and commander is J. F. 
Pratt of the U. S. Coast and Geodetic Survey, who has 
had thirty years' experience in geogetic, astronomical, 
hydrographic and magnetic work. ·/ 

. ' . .  
CHAINS VERSUS CABLES IN THE MANHATTAN BRIDGE. 

On another page of this issue we publish a letter re
lating to the Manhattan Bridge, which affords an ex· 
ample of the futility of attempting to solve a com· 
plicated question by discussing merely one element 
thereof. The determination of the relative weight and 
cost of the' cables of a long-span suspension bridge of 
1,400 feet and over is so complicated and involves so 
many considerations peculiar to the type, that there 
are only a few engineers in this country to-day who 
have had occasion to master the problem in all its de
tails. We would suggest to our correspondent that the 
rough-and-ready method by which he arrives at his 
conclusion that a chain cable for the Manhattan Bridge 
would cost $4,000,000 more than a wire cable, might 
raise a reasonable doubt as to whether he was entitled 
to be included among the few above referred to. 

That the weight of an eye-bar chain is greater than 
that of a wire cable of equal strength, is a fact familiar 
to all engineers. But to determine just how much is 
the difference in weight in any given case, is not the 
simple matter which Mr. Hildenbrand desires to dem
onstrate. He failed to convince the board of eminent 
engineers, who passed upon the chain design and unan
imously recommended its construction, even after they 
had listened to our correspondent's arguments. 

It does not follow that a chain suspension bridge 
must necessarily, by reason of its greater weight, cost 
more than a wire suspension bridge. Moreover, the 
greater weight and inertia of a chain suspension bridge 
are most valuable qualities contributory to greater 
stiffness and durability. This fact was recognized in 
the design for the Buda-Pesth structure, wher-e the 
question as to whether eye-bar chain or wire cable 
should be used, was, we are informed, most carefully 
considered, purely on its merits, before a final decision 
in favor of chains was reached. 

Comparisons of designs, to be of any value, must be 
made as a whole, and not on the basis of single fea
tures, unrelated to other features. It is not necessary 
to guess the relative values of eye-bar chains and wire 
cables in the two Manhattan Bridge deSigns, because 
they are matters of public record. Plans for both have 
been worked out and are before us. In the chain de
sign, each chain had a maximum section of 635 square 
inches and a minimum section of 476 square inches, or 
an average section of 555 square inches, while the sec
tion for the wire cables is given as 275 square inches 
uniform throughout. Therefore, the sections are very 
nearly as 2 to I, that is, the chain cable is about twice 
as heavy as the wire cable, instead of 4.84 times heav
ier, as Mr. Hildenbrand desires us to believe. A fur· 
ther corroboration of these proportions is to be found 
in the total quantities. The weight of the eye-bar 
chains was published as 14,200 tons, and the weight of 
the wire cables as round 7,000 tons, both weights in· 
cluding necessary details. 

Bearing in mind that in a comparison of costs the 
whole work, including anchor chains, suspenders, 
trusses, and roadway must be included in the calcula
tion, and not merely the chains alone, the following 
facts have an important bearing: The steel tonnage 
of the superstructure of the Blackwell's Island Bridge, 
as published, is 42,150 tons, including 6,200 tons of 
nickel-steel eye-bars and pins, and it was contracted 
for $5,132,985. The steel tonnage for the superstruc· 
ture of the chain design of the Manhattan Bridge was 
published as 45,000 tons, which is only 7 per cent larger 
than that for the Blackwell's Island structure, although 
of course, the former includes a muGh larger propor
tion of nickel-steel. .The character of work for this 
design was considered by bridge contractors prepared 
to bid on it to be the same as that for the Blackwilll's 
Island Bridge; that is, typical American pin connec
tions for the chains and trusses, and the erection no 
more expensive than for that heavy cantilever struc· 
ture. The cost of the superstructure, allowing for the 
larger proportion ol nickel-steel, could, therefore, have 
been reasonably expecteJ to be below $6,000,000. 

The steel tonnage of the wire cable design is given 
as 41,700 tons, for which the lowest bid was $7,285,000. 
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Although, as may be seen, the steel tonnage of the 
Manhattan Bridge is somewhat lighter than that for 
the Blackwell's Island Bridge, it is, nevertheless, over 
two million dollars more expensive by reason of the 
high-priced steel wire cables and other wire work pre
ferred by the present Bridge Department. If to the 
difference of $1,285,000 between the lowest bid for the 
wire cable bridge and the very probable cost of the 
chain design be added the greater cost of the two 
anchorages for the wire cable design, by reason of the 
large mass of masonry and foundations, as shown on 
the plans for the same, then $2,000,000 appears to be 
a fair estimate of the greater cost of the wire cable 
design over the chain design. 

Fer a more accurate comparison, strain sheets are 
essential, because from them only can it be determined 
whether the computations have been properly made. 
Strain sheets for the chain design have been published 
and discussed, and their accuracy has not been ques
tioned. Of the wire cable design no strain sheet has 
been published, or given out to contractors, which we 
believe is an unprecedented procedure in American 
bridge practice. Above all, three facts stand out prom
inently: First, that the chain design has been ap
proved and recommended for erection by a board of 
five eminent bridge engineers, and that it was dis
carded for reasons which apparently will not bear the 
light of examination by experts; second, that the De
partment of Bridges declined to submit the new wire
cable design to a similar board of experts for ccmpari
son with the discarded chain design; and, thirdly, that 
the Bridge Department refused to invite bids on both 
designs. One of the reasons alleged for· such refusal 
was that the plans for the chain design were incom
plete. We are informed by engineers who saw them, 
that the plans are in the same state of completeness 
as those for the Blackwell's Island structure on which 
bids were obtained. 

The policy of investigating and deliberating on the 
plans for large engineering work has long been prac
tised abroad; it is now going on with the plans for the 
Panama Canal; it should be the practice for all costly 
public works of this country. There can be no greater 
honor to an engineer than to obtain for his plans the 
indorsement of a board of leading experts, and instead 
of opposing such action engineers should solicit it for 
their own vindication. 

... �. 

TRADE MARKS ON COPYRIGHTED WORKS. 
The public has again been reminded of the ineffect· 

ive remedies afforded by the United States copyright 
statutes, by the action taken to punish Garrett J. 
Cauchois for the alleged infringement of a tra.de mark 
printed on copyrighted sheet music. The inability to 
secure redress under the copyright statutes led the 
proprietor of the copyright to institute criminal pro
ceedings under provisions of the New York Penal Code, 
making it a misdemeanor to willfully infringe a trade 
mark. The defense was that the publishers of the 
music were endeavoring to enforce their copyright 
rights under the New York trade mark statute, and 
that if they were entitled to redress their remedy was 
under the Federal copyright law. 

The remedies afforded for the infringement of a 
copyright are not uniform, and in the case of all 
works, excepting books and the play right in dramas 
and musical compositions, the amount recovered for 
the infringement, which depends on the number of 
copies of the work found in the possession of the in
fringer and in some cases the copies which have been 
sold, is in the nature of a penalty instead of as dam
ages, with the necessity of dividing the amount re
covered with the United States. In the case of a 
musical composition, unlike most other cases where 
the amount recovered for the infringement is in the 
nature of a penalty, there is no minimum or maximum 
amount prescribed which may be reco 1ered, and unless 
the proprietor of the copyright can find a number of 
copies of the infringing work in the posseSSion of the 
infringer, he is unable to obtain redress for the injury 
occasioned by the infringement. Even then he is un
able to obtain satisfaction unless the defendant is in 
possession of sufficient property to pay the judgment. 
The infringer is therefore often able to go unpunished, 
except where a copyrighted drama or musical compo
sition is unlawfully and willfully performed for profit, 
when the infringer is guilty of a misdemeanor. 

The defendant applied for a writ of habeas corpus, 
which was dismissed by Justice Downing in the New 
York Supreme Court. In his opinion the justice said 
that "there was no question in the case of any viola
tion of the copyright law. The prisoner was charged 
with knowingly selling articles of merchandise, which 
term included sheet music, to which a false and fraud
nlent trade mark was affixed. Entirely apart from the 
property protection itself secured to the author by 
copyright, there is the protection afforded to any trade 
mark used by the publisher or seller of copies for 
public use. If no trade marks were used by the pub
lisher, no crime could be charged herein for merely 
pirating a copyrighted musical composition, but the 
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offense charged rs clearly a crime within the meaning 
of the Penal Code." 

At this time, when the inconsistencies in the copy
right law are being considered with a view to the 
enactment of a new law in which they will be reme
died, it is hoped that Congress will consider the ques
tion of the insertion of a provision in the statutes 
which will make the willful infringer of a copyright 
subject to such damages and penalties as will act as 
a deterrent and will make it possible for authors and 
artists to recover a more reasonable sum as damages 
for infringements instead of penalties, which are diffi
cult to obtain judgment on and are often small in 
amount, with the necessity of dividing them with the 
United States. 

• I •• • 
VANDERBILT CUP ELIMINATION TRIALS. 

Of recent years the elimination trials for the inter
national automobile races have assumed an import
ance, and excited an amount of interest, second only 
to that of the races themselves. The elimination trials 
to select the five machines which are tq represent 
America on the 14th of October next in the annual 
race for the international trophy, presented by Mr. 
Vanderbilt, were run off most successfully on Septem
ber 23. They were held over the same course 'on Long 
Island on which the cup race will take place; and the 
careful work which has been done, in oiling the road 
and banking the sharp turns, appears to have produced 
H better race-track and certainly one incurring less 
risks than that over which the race of last year was 
held. The starting point was at Mineola, and the 
first few miles as far as Jericho were over roads that 
formed a part of last year's course. At Jericho, how
ever, the course turned to the left toward the Sound, 
and passed through East Norwich, Greenvale, by Lake 
Surprise, through New Hyde Park, and back to Mine
ola. In the cup race, ten circuits of the course will 
be made. In the elimination trials, however, the cars 
ulade the circuit of 28.3 miles only four times; the 
total length of the race, as thus run, being 113.2 miles. 

The list of entries included twelve different cars, 
and of these ten were sent off promptly at two-minute 
intervals. The starters inclnded a Haynes car, two 
Pope-Tole does, a Matheson car, a White steamer, a 
Locomobile, a Christie, a Royal TOl.lrist, a Thomas, 
and a Franklin. The fastest time was made by a 
Pope-Toledo, 60-horse-power machine, which covered 
the course in 2 hours, 0 minutes, 50 seconds, at an 
average speed of 56.20 miles per hour, the fastest lap 
being run in 27 minutes 58 seconds. The next fastest 
time was made by a 90-horse-power Locomobile, in 2 
hours, 1 minute, and 49 seconds. Then followed the 
40-horse-power Royal Tourist in 2 hours, 19 minutes, 
and 18 seconds; the 50-horse-power Haynes in 2 hours, 
23 minutes, 32 seconds; and the 60-horse-power 
Thomas, which made the circuit in 2 hours, 29 min
utes, and 40 seconds. A marked feature of the run
ning of the successful cars was that they maintained 
a remarkably uniform speed, a fact which augurs 
well for their performance when they compete with 
the foreign entries over the 283-mile course on Oc
tober 14. 

...... 
IS RADIUM THE CAUSE OF THE SUN'S HEAT AND 

LIGHT 1* 
:BY PROF. G. H. DARWIN. 

If, as has been argued, tidal friction has played so 
important a part in the history of the earth and moon, 
it might be expected that the like should be true of 
the other planets and satellites, and of the planets 
themselves in their relationship to the sun. But nu
merical examination of the several cases proves con
clusively that this cannot have been the case. The 
relationship of the moon to the earth is, in fact, quite 
exceptional in the solar system, and we have still to 
rely on such theories as that of Laplace for the ex
planation of the main outlines of the solar system. 

I have not yet mentioned the time occupied by the 
sequence of events sketched out iri the various schemes 
of cosmogony, and the question of cosmical time is a 
thorny and controversial one. 

Our ideas are absolutely blank as to the time requi
site for the evolution either according to Laplac&s 
nebular hypothesis, or the meteoric theory. All we can 
assert is that they demand enormous intervals of time 
as estimated in years. 

The theory of tidal friction stands alone among 
these evolutionary speculations in that we can estab
lish an exact, but merely relative, time-scale for every 
stage of the process. Although it is true that thp. 
value in years of the unit of time remains unknown, 
yet it is possible to determine a period in years which 
must be shorter than that in which the whole history 
is comprised. If at every moment since the birth of 
the moon tidal friction had always been at work in 
such a way as to produce the greatest possible effect, 
then we should find that sixty million years would be 
consumed in this portion of evolutionary history. The 
true period must be much greater, and it does not 

* Abstract from an address delivered before tbe British Association 

for the Advancement of SCience, Johannesburg, South Africa, August 30. 
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seem unreasonable. to suppose that 500 to 1,000 million 
years may have elapsed since the birth of the moon. 
Such an estimate would not seem extravagant to geolo
gists who have, in various ways, made exceedingly 
rough determinations of geological periods. 

As far as my knowledge goes, I should say that 
pure geology points to some period intermediate be
tween 50 and 1,000 millions of years, the upper limit 
being more doubtful than the lower. Thus far we do 
not find anything which renders the tidal theory of 
evolution untenable. 

But the physicists have formed estimates in other 
ways which, until recently, seemed to demand in the 
most imperative manner a far lower scale of time. 1\.c
cording to all theories of cosmogony, the sun is a star 
which became heated in the process of its condensation 
from a condition of wide dispersion. When a mete
ori" stone falls into the iun the arrest of its previous 
motion gives rise to heat, just as the blow of a horse's 
shoe on a stone makes a spark. The fall of countless 
meteoric stones, or the condensation of a rarefied gas, 
was supposed to be the sole cause of the sun's high 
temperature. 

Since the mass of the sun is known, the total amount 
of the heat generated in it, in whatever �ode it was 
formed, can be estimated with a considerable amount 
of precision. The heat received at the earth from the 
sun can aiso be measured with some accuracy, and 
hence it is a mere matter of calculation to determine 
how much heat the sun sends out in a year. The total 
heat which can have been generated in the sun divided 
by the annual output gives a quotient of about twenty 
millions. Hence it seemed to be imperatively neces
sary that the whole history of the solar system should 
be comprised within some twenty millions of years. 

This argument, Which is due to Helmholtz, appeared 
to be absolutely crushing, and for the last forty years 
the physicists have been accustomed to tell the geolo
gists that they must moderate their claims. But for 
myself I have always believed that the geologists were 
more nearly correct than the physicists, notwithstand
ing the fact that appearances were so strongly against 
them. 

And now, at length, relief has come to the strained 
relations between the two parties, for the recent mar
velous discoveries in physics show that concentration 
of matter is not the only source from which the sun 
may draw its heat. 

Radium is a substance which is perhaps millions 
of times more powerful than dynamite. Thus it is esti
mated that an ounce of radium would contain enough 
power to raise 10,000 tons a mile above the earth's 
surface. Another way of stating the same estimate 
is this: the energy needed to tow a ship of 12,000 tons 
a distance of 6,000 sea miles at fifteen knots is con
tained in twenty-two ounces of radium. The "Saxon" 
probably burns five or six thousand tons of coal on a 
voyage of approximately the same length. Other lines 
of argument tend in the same direction. 

Now, we know that the earth contains radio-active 
materials, and it' is safe to assume that it forms in 
some degree a sample of the materials of the solar 
system; hence it is almost certain that the sun is 
radio-qctive 'also. 

This branch of science is as yet but in its infancy, 
but we already see how unsafe it is to dogmatize on 
the potentialities of matter. It app,ears, then, that the 
physical argument is not susceptible of a greater degree 
of certainty than that of the geologists, and the scale 
of geological time remains in great measure unknown. 

... ,. 
PATENTS FOR EXPORTED ARTICLES.-PRACTICAL 

A.DVICE TO MANUFACTURERS, 
Consul-General Mason contributes a report from Mr. 

Robert Grimshaw on the importance of securing pat
ents on articles imported into Germany when such 
articles are patentable. His letter follows: 

"I have often had occasion to write American manu
facturers and exporters oli the subject of having what 
they have to sell in Europ� patented in the countries 
where they wish to sell them, and in some cases what 
I have to say has taken effect. But I should be glad 
of an opportunity to say, for the benefit of manufac
turers as a class and for that of American export trade 
as a whole, some of the 'things that I have said from 
time to time - to individuals. From the point of view 
of the manufacturer patenting is desirable, because it 
prevents the foreigner from doing what he has other
wise every legal right to do at any time that he sees 
that a foreign invention is meeting with success, and 
possibly success at his expense, in that it is being sold 
in his territory and supplanting his own products, viz.; 
make and use of it. 

"From the point of view of the selling agent in 
Europe, who is asked to spend time and money doing 
missionary work, the desirability of patenting the new 
thing is evident from the first, and the conviction 
strengthens with the success of the agent in the unpro
tected territory. For the manufacturer has at least the 
protection of home patents, and if through leaving him
self unprotected he loses his foreign fields, he has at 
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least his own country to work in with no one to say 
him nay. But the selling agent abroad, who has put 
in hard work to convince a very conservative public of 
the superiority of the new thing (a task which is none 
of the lightest; especially, if there is a marked differ
ence in first, cost against the novelty) is cut out com
pl<:ltely. This digging wells half down to water is sel
dom relished even by the most philosophic and philan
thropic of agents. 

"Butwhe-n we consider the question solely from these 
two standpoints we have still by no means got a full 
view thereof. There is the customer to consider. He 
does not want to buy a lawsuit with a machine or 
other purchase. In ,case the article to be sold is not 
patented in the country in which it is offered for sale 
there is the danger that it has alreadY been patented 
by another, and that the patentee will very justly 
bring against the purchaser an action for infringement 
of his chartered rights. In this danger the resident 
agent-the missionary-participates. It is useless to 
assure the customer that the manufacturer is one of 
the largest concerns in his native country, and will 
protect the purchaser against any possible suits for 
infringement. In the first place the customer has no 
means of verifying the statement about the financial 
weight of the manufacturer, and in the second he does 
not care; he does not wish to be annoyed by any suits, 
no matter how heavily he may be backed up. In the 
third place, if he knows anything about German pat
ent law, and the case is a German one, he will quietly 
remind the missionary that in that country the in
fringement of a patent is not merely a civil but a 
criminal offense; and no manufacturer in America, 
however infiuential in financial circles, can get around 
that part of the difficulty. Section 36 of the German 
patent law of April 7, 1891, says: 'Whoever know· 
ingly uses an invention contrary to the ordinances in 
sections 4 and 5 will be punished with a fine of 5,000 
marks or with imprisonment not to exceed one year.' 
The quoted sections 4 and 5 are those which secure to 
the inventor the sole rights of the invention whkh he 
patents. 

"Further, there are many manufacturers who seek 
to convey to their agents and to the customers the 
impression that the' matter is patented in the country 
of sale, not by directly saying so, but by implication. 
Sometimes this implication is only one of silence; but 
for all that the attempt, whether unlawful or not, is 
dangerous in most countries, and especially in Germany. 
For section 40, of the law already quoted, says dis
tinctly that whoever marks objects or their packages 
with any sign caleulated to impress one falsely with. 
the idea that the object is patented according to the 
German law shall pay a fine of 1,000 marks. I had 
been for months in correspondence with the European 
general agency of an American manufacturer. To get 
a definite answer, or even any answer at all as to pat
ents, was next to impossible. At last, however, I got 
the following: 'Our friends, the ---- Company, 
apologize for the delay in answering our letters about 
patents, which they say has occurred through over
sight. They write: "As you may be aware, probably .. 
we have a great number of persons applying for pat
ents in our own and foreign countries, and to. possess 
you of definite information concerning them would be 
rather a difficult matter. It. will, however. suffice and 
be entirely satisfactory to you to say that we will fully 
protect our customers against damages resulting from 
any lawsuits brought against them by reason of the 
use of our devices."'" 

THE CURRENT SUPPLEMENT. 
Dr. Alfred Gradenwitz opens the current SUPPLE

MENT, No. 1552, with an article on Improved Methods 
of Tele-Photography, illustrating his article with actual 
photographs. Hydrocarbon Oils and Their Value as 
Lubricants has been taken as the subject of a very 
thorough article by }<'rank Harris Floyd. Unquestion
ably one of the most important investigations in 
physiological chemistry at the present time is the 
study of soluble ferments. These are briefly and yet 
comprehensibly reviewed by Mr. .J. H. Long. While 
there are but few scientific workers who are not more 
or less expert photographers, few of these possess an 
adequate knowledge of the laws which define the re
actions of the photographic dry plate. For such, a 
paper by C. E. ' Kenneth Mees, on the Testing of Photo
graphic Dry Plates; will prove of exceptional value, in
asmuch as the paper is both exhaustive in its treat
ment and copiously illustrated. Robert H. Smith 
writes on High-Speed Steam and Electric Railways. 
Albert Mann presents a scientific and yet an absorb
ingly interesting account of Diatoms, supph;menting 
his text with many excellent illustrations. Clarence M . . 
Weed gives the result of some experiments in destroy
ing black flies. Sir William White writes on subma
rine signals. A thorough article on the first producer
gas boat is pubiished, which fittingly describes one of 
the most noteworthy technical achievements of recent 
years. Sir William Crookes's article on Diamonds is 
continued. 



AN EARLY TYI'EWRITER. 
So widespread and general is the use of the type

writer in nearly every phase of the world's activity 
to-day, that it is difficult for us to realize that it is 
strictly a modern invention and that the first practical 
commercial writing-machine was placed upon' the mar
ket little over a quarter of a century ago. Notwith
standing that the main elements of 
the mechanism had been invented 
by the early sixties, they were not 
practically embodied 'in' one ma
chine till the first Sholes type
writer, the forerunner of the mod
ern Remington, appeared' in 1873. 
Curiously enough, Mr. Sholes col
laborating later with Glidden and 
Soule, was induced to attempt the 
construction of a typewriter, by an 
article in the SCIENTIFIC AME)UCAN, 

describing an invention of John 
Pratt, called the "pterotype," a 
curious but rather useless form of 
writing machine. The accompany
ing engraving is of one of the 
earlier forms of typewriter, broad
ly a predecessor of the present-day 
machine. It was constructed by 
R. T. P. Allen, who was granted a 
patent covering the invention, in 
1876, only three years after the ap
pearance of the first Remington 
typewriter. 

. 

In Allen's machine, the carriage 
is moved back for a new line, by 
means of a cord, pulley, and weight, 
the last named sliding in a suit
able casing' at the inside of the 
frame, 'and in the other direction, . 
by a cord and button,' the weight 
serving in connection with a 
double pawl to move the paper 
laterally, with each marking of a 
type, while the button serves·to 
bring the carriage and paper back 
to admit the forward feeding of the latter for the next 
line. The types are arranged in a circular "basket" so 
as to strike a common center, and are connected by 
curved type-rods and levers with keys disposed in a man
ner similar to the arraugement in the ordinary type
writer of to-day. The movable carriage and paper
feeding mechanism is arranged at the upper or top 
part of the framework, while in front of the same the 
keys are disposed in the step-shaped manner shown. 
The keys, arranged according to frequency and con
venience of use, are connected by downward descend
ing wire rods with a corresponding number of parallel 
levers'1hat are fulcrumed to cross pivots of the frame 
and extended backward, carrying at their rear ends 
the type-rods, which are curved in an upward and 
inward direction toward a common center, being guidect 
by suitable guide plates. 

As the type-operating levers are arranged to' pass 
below a vibrating pawl-operating bar, the depression 
of each key produces the a�tion of the double pawt: 
The spaces between 
the words' are formed 
by the depression of 
a space-bar. The paper 
is fed forward ·for 
the space r�quired be
tween the lines by 
means of two feed 
rollers, of which One 
is placed above the 
other, journaled to 
suitable supports 'Of 
the carriage, and 
which act automati
cally with the same. 
The shaft of the 
lower roller is pro
viQed with a ratchet 
wheel and check pawl 
to prevent backward 
motion. The Shaft df 
the lower roller is 
provided with a spur 
wheel whose radially 
extending and equi
distant teeth are eil
gaged by the free end 
of a band-spring that 
is affixed at one end 
to the frame of the 
machine, and so 
twisted or shaped that 
it presses against one 
of the spokes when 
the carriage is drawn 
back, turning thereby 
the spur wheel and 
the feect rollers' to the 
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distance required between the lines. This spring may 
be further arranged to strike a bell when releasing the 
adjoining spur of the wheel, in order to indicate the 
approaching end of the travel of the carriage. The 
carriage is also provided with an indicating pointer 
running along a graduated scale at the front part of 
the casing, to enable the operator to see at any time 

A TYPEWRITER OF 1876. 

the distance to which the line is printed and when it 
is completed. 

PIE·MAKING BY MACHINERY. 
Another severe blow for the arts and crafts has 

resulted from the arrival in Philadelphia of the pie
making machine. It has always been supposed that 
making pies was a work for human fingers. Despite 
the inroads of machinery on the crafts, the pie artisan 
has stood alone, untouched by modern .inventiveness. 
It was thought that a pie was too complicated and in
dividual a creation ever to be produced by brainless 
mixers and trimmers and stampers. 

Now comes this pie-making machine, to standardize 
the pie and destroy its individuality and then to multi
ply and cheapen it. One man, three boys, and the ma
chine turn out from sixteen to eighteen pies a minute 
in the'Philadelphia bakery where the pioneer machine 
has been' instalied. The inventor describes' his con
trivance as a boon to the human race, about 10 feet 

r�·XAXING BY X.a.CKINIBl' 
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iong and 20 inches wide. An electric motor furnishc:; 
power and a gas jet keeps the forming dies warm. 
Over the machine is sllSpended a tank with "filling" 
for 400 pies and in.it an agitator revolves to keep the 
material from blocking the outlet. 

After the paste for crusts has been properly mixed 
it is  weighed and cut into proper-sized pieces by a 

dough divider. A tray full of lumps 
of dough for bottom crusts is plae
ed at one end of the machine and 
another tray, containing lumps for 
top crusts, at the other end. At 
the rear is a stack of plates auto .. 
mati cally fed by a ratchet. A 
magnetized arm swings around, 
picks up a plate and places it on 
a die made to receive it. A piece 
of dough is placed on the plate and 
the next movement brings it under 
a die which forms the lower crust. 
Then the fruit is deposited from 
the tank and the plate moves for
ward. By this time another lump 
of dough has been flattened out and 
stamped with an initial-such as 
"L," for. lemon-while an auto
matic bellows blows a puff of flour 
over the dough to keep it from 
sticking. The next movement 
brings the filled pie and this upper 
crust together, one operator being 
staUoned here to adjust the top 
cover if necessary. Then the cov
ered pie . comes under the edging 

, die,' which cuts off all scraps and 
the pie passes forward on an· apron 
which· leads to the oven. 

So the process goes on with all 
regularity until 400 pies are lined 
up. They. are all perfect....,.too· per
fect, perhaps. ,They·are machine
made, and no ,contaminating .hand 
has touched them from their inItial 
stage of doughiness until they are 

ready to be taken from the oven-and therein lies 
their chief virtue. 

• • • 
A poisonous Product Extracte,d 1'roDl the BraiD 

01' AnIDlal",. 
In the course of researches on inoculation of ani

mals against rabies by means of filtrates from animal 
brains, Prof. A. Marie found the animals to be con
siderably weakened. Now in a paper recently pre
sented to the French Academy of Sciences, the author 
shows that an extremely toxical product is extracted 
from such emulsions of brain substance. 

The substance in 'question is quite insoluble in dis
tilled water, but· is partly soluble in weak alkaline 
solutions, having a neurotoxical action, as shown by 
inoculation in the brain of rabbits. During the first 
few hours after inoculation th� animal remains in a 
quite normal condition ; but a most violent crisis is 
observed one or two days afterward, and after several 
similar crises the animal dies. It  is interesting to 

note that on opening 
the skull, no lesion 
can be noted, while 
the brain on being in: 
oculated in another 
animal does not give 
rise to any trouble; 
In some cases, how
ever, the rabbits thus 
treated recover. 

Endeavors so far 
made to vaccinate or 
to prepare an active 
serum against this 
poison have failed to 
give any satisfactory 
results. 

The author intends 
to investigate the 
tOXicity of emulsions 
from the brain of man. 

---.
AI·tltlel":] Camphor. 

Herr Callen berg has 
produced pure artifi
cial camphor in Ger
many, the product be
ing designated scien
tifically under ' the 
name of chI or hydrate 
of turpentine. It is 
said to be soluble in 
nitro-glycerine, and td 
lower considerably the 
temperature of explo, 
siCm of this substance,' 
and at the same time 
its congelation point. 
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The 150-Horse·Power "Dixie," Which Won the International Trophyand, in One 
Circuit of the 10-Nautical-Mile Course, Developed a Speed of 24.19 Knots 

(27.82 Statute Miles an Hour) • .  

The 30-Horse-Power " Simplex Ill." Which Won the 136-Mile Race to 
Poughkeepsie and Return at an Average Speed of 17.95 

Miles an Hour. 

The 75-Horse-Power "XPDNC,"Which Won the National Trophy and Maintained 
a Speed of 21.41 Knots (24.68 Statute Miles an Hour) Over 

The 200-Horse-Power "Veritas," Which Maintained a Speed of 24.13 
Knots (27.81 Miles an Hour) Over the Course of 10 

Nautical Miles. a 30-Nautical-Mile Course. 

SOME WINNERS IN THE RECENT POWER-BOAT RACES ON THE HUDSON. 

HIGH-SPEED STEAM YACHT AND POWER-BOAT RACES. 
During last week there occurred in eastern waters a 

series of races between fast steam yachts and power 
boats which excited widespread attention. The steam 
yacht was represented in the private return match 
between W. K. Vanderbilt, Jr:'s, turbine vessel the 

"Tarantula," and Howard Gould's "Niagara IV.," 
which is driven by high-speed reciprocating engines. 
The power-boat races were held under the auspices of 
the National Association of Engine and Boat Manu
facturers, and they were deemed of sufficient import
ance by the federal government to pass 1\ special Act 

. -

of Congress authorizing the policing of the Hudson 
River course with revenue cutters. 

It will be remembered that the "Tarantula" and 
"Niagara IV." raced last year over a course 39 nautical 
miles in length, on Long Island Sound, and that the 
turbine-driven yacht was defeated. In thi;:; year's race, 

"Niagara IV." Length, 111 Feet • .  Beam, 12.2 Feet. Draft, 4.2 Feet. l\[otivePower, Reciprocating Engines.· Time Over Course, 1 Hour 56 Min. 3 Sec: 

•. Tarantula." (Winner.) Length, 152.7 Feet. Beam, 15.3 Feet. Draft, 4 Feet. Motive Power, Turbines. Time Over Course, 1 Hour 53 ll'Iin. 4 Sec. 
IORTY·NAUTICAL-MILE RACE BETWEEN TURBINE AND RECIPROCATING ENGINE YACHTS. 



however, the "Tarantula" turned the tables by beatirig 
the "Niagara IV." over a 40·knot course by 2 minutes 
59 seconds official time, and 2 minutes 48 seconds actual 
time, both yachts being handicapped at the start. The 
"Tarantula," which is  modeled on torpedo-boat lines, 
was built by Yarrow & Co., London. She is  a steel 
vessel 152 .7  feet in length, 15.3 feet in beam, with a 
draft of 4 feet. She is driven by Parsons turbines con· 
n ected to three propeller shafts wUh a sin?"le pro
peller on each, and steam is f'l1ppiied by two water
tube Mosher boilers. Her gross tonnage is 123.50 .  The 
"Niagara IV." is a much smaller vessel of 50 gross 
tons. She is  111 f�et in length over all, 12 .2  feet in 
beam, and draws 4.2 feet. She is a wooden vessel, 
built by the Gas Engine and Power Company, of Morris 
Heights, and she is  driven by twin triple-expansion 
engines. steam being supplied by a water-tube boiler of 

the type made by the builders of the vessel. 
The course of 20 nautical miles was laid out on 

Long Island Sound. and had to be COvered twice. The 
yachts crossed the line at the start with "Tarantula" 
in the lead by 11 seconds. and she gradually beg:m to 
increase her lead until. when the race had been under 
way [or about 21)  minutes. the "Tarantula "  w a s  1·3 
of a mile to the good. She rounded the outer stake 
five minutes ahead of the "Niagara IV .. " having made 
the outward run of 2 0  miles at a speed of 2 5 .12 statute 
miles an hour. On the return trip the "Niagara" did 
better work, but failed to cut down the lead of the 
"Tarantula." which finished with an advantage of 2 
minutes and 59 seconds. If we disregard the handi
cap at the start. the speed of the "Tarantula" on the 
outward leg was 25.12 statute miles, and on the return 
t rip 23.79 statute miles an hour. 

The s�ries of motor boat races was held upon the 
Hudson River over a triangular course. the apex of 
Yihich was about opposite West 9 7th Street. There 
were two courses used. The longer one extended up 
the east side of the river to a point opposite F'ort 
Washington Park. thence down the west shore to Wee
hawken. and back diagonally across the river to the 
starting point. It was 10 nautical miles in length. 
The shorter course, 6 1h nautical miles in length, was 
within the longer one. 

After several races for launches and cruisers, the 
chief race of the first day-that for 12-meter ( 39 .37-
foot ) racers was started. This race was the first of 
three for an international trophy. Besides the "Dixie" 
and the "Shooting Star 11 . .. .  which were the only 
boats to finish. two new boats to cross the starting 
line were Herreshoff's "Den:" and the "Winton." a 
twelve-cylinder boat of 150  horse-power. wh ose hull 
was ddsigned by B.  B.  Crowninshield and the motor 
of which was made up of three standard. four-cylinder 
au tomobile engines having 5'\4 x 6-inch cylinders. 
Both of these boats quit almost at the start. The 
"Panhard II ." had a close race with the "Shooting 
Star." which she . distanced by about two boat-lengths. 
The "Dixie." steered by her owner, Mr. E. R. Thomas, 
passed both these boats at the fin;t turn, and then the 
"Panhard II ."  withdrew after going only three'quar
ters of the distance around the course. The "Dixie" 
averaged in this race 19.6 nautical ( 22 .59 statute ) 
�n d the "Shooting Star" 18.09 nautical ( 20 .85  statute ) 
miles per hour. 

The event of the second day was a long-distance 
race to Poughkeepsie and back, a distance of 134 miles. 
As the race was run as a handicap, and as t.he entries 
were numerous. it took three hours for all that were 
ready to be sent off. Those that 8tarted gradually 
dropped ant from one cause or another. so that finally 
but two boats finished before sundown-the 30-horse
power "Simplex I l L  ... in 7 hours. 27 minutes, 53 sec
onds, and the 30-horse-power "Wizard" in 7 hours, 5 8  
minutes, 52 seconds. This figures out an average 
speed for the winner ( which has a 4 V2 x 51h' four
cylinder S.  & M. motor ) of' 17.95 miles ' per hour. The 
"Veritas." the highest-powered boat in the fleet, broke 
h er clutch after the first day's racing, in which, how
ever. she practically tied the "Dixie" for speed by mak
ing a circuit of the 10-nautical-mile cours!; in 24 min
utes. 52 seconds, or at the rate of 24.1:' knots ( 27 .81 

8tatute miles per hour ) , as against the HDixie's" best 
circuit in 24 minutes and 8 seconds. 01' 24.19 ' knots 
( 27 .82 statute miles an hour ) . The engine .bnf the 
"Veritas" is a 7 %  x 9 eight-cylinder Craig. The only 
difference between this engine and that of the HOn_ 
ontio" ( which we illustrated in Gur March 4. 1905.  
issue ) is that the "Veritas's" engine has auxiliary ex
h R ust ports at the base of each cylinder. This huge 
rcmgine speeds up a8 high as 825 R. P. M. and develops 
over 200 horse-power. The bbat is 57 feet ; },p.ng over 
all ; she has a 7-foot beam, and draws 18 -iii.ehes of 
water. 

One of the best races the first day was a handicap 
having four starters, and which was won by the 
HDurno," a small boat fitted with a 7-horse-power. two· 
cylinder, two-cycle Rochester motor. Given a handicap 
of 'Over an hour, this boat beat the 3 0-horse-power 
"Simplex 111." by 14 minutes, 53 seconds. She also 
won in the final for boats 33 feet long and under. and 
hence was awarded the Interstate trophy. This fine 
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showing is to be accounted for, doubtless, by the fact 
that her owner, Mr. J. H. Durno, is one of our best 
experts on the screw propeller. 

The last day of the races saw the HDixie" twice 
again a winner. In the morning, in a 30-nautical mile 
race, she finished in 1 hour, 18 minutes, 15 seconds, 
which is  equivalent to an average speed of 23.003 knots, 
or 26.453 statute miles an hour. In the afternoon, 
although the time for the total distance was not so 
goo(l, the "Dixie" made the last circuit in 24 minutes, 
8 seconds, which equals a speed of 24.19 knots, or 
27.82 statute miles an hour. 

In view of the fine showing made by the "Dixie," i t  
will b e  interesting t o  note that she has a n  eight-cylin· 
der S. & M. Simplex motor, having cylinders with a 
6%-inch bore and a 6 %-inch stroke. This engine i>< 
rated at 150 horse-power at 800 R. P. M. The engine 
of the "Shooting Star II.,'" which boat came in second 
to the "Dixie" in the race the first day, is a H  x Fit eight
cylinder Lozier rated at 51 horse·power at 890 R. P. M. ; 
while that of the "Wizard," the only other boat besides 
the "Simplex III." to finish the Poughkeepsie race, is 
a 6 x 7 four-cylinder Buffalo motor rated at 30 horse
power at 600 R. P. M. The "Dixie" is the boat which 
was to have represented America in the second inter
national race for the Harmsworth trophy. This race 
took place on September 11 over a 3 0-nautical-mile 
course in Arcachon Bay on the north coast of France. 
The two "Brookes" ( English ) and one French boat, 
the HMab," failed to finish. The two "Napiers"-the 
"II." and "I."-won the race in the order mentioned 
in 1 hour, 32 minutes. 26  seconds.  and 1. hour. 3 3  min
utes, 52 seconds. The speed of the winner was but 
1.9 .44 knots, or less than 221h miles an hour ; so had 
the "Dixie" competed and performed as well as she 
did in this instance, she would have stood a good 

chance of winning. 
The "XPDNC," the same boat with which the late 

Frank Croker made records a year ago, is now pro
pelled by a 75-horse-power four-c�lltider Mercedes en
gine of 6 1h -inch bore and 5 1h -inch stroke. a n d  which 
develops its power at 1,100 R. P. M. She won all three 
heats for the National trophy. her best time for the 
3 0-nautical-mile course being 1 :  24 : 01. which is equiva
lent to 21.41 knots, or 24.68 statute miles an hour. 

The races demonstrated once more the extreme 
fragility and liabilit§ to break-down of the high-pow
ered motor boat. Like the racing auto, these freaks 
now serve no useful purpose, but are constructed 
merely for the sake of sport and the satisfying of the 
craze for speed at whatever cost. 

. 1 .  . 

ISO-TON SHEAR LEGS FOR THE BRITISH NAVAL 
DOCKYARD. 

The resources of the British naval dockyard at Chat· 
ham for the handling of heavy material, such as the 
lifting of the largest types of guns upon battleships, 
have recently been augmented by the erection of large 
shear legs capable of dealing with a maximum load 
of 180 tons. These shears, which have been constructed 

. by Messrs. Day, Summers & Co., of the Northam Iron· 
works, Southampton, are the largest in the world, and 
are of massive proportions. 

The legs are constructed upon the hollow spindle 
principle, which was first introduced by this firm in 
their early types of steam traversing shear legs. As 
will be seen from the accompanying illustration, there 
are three legs-two front and a single back leg. The 
two front members each measure 160 feet in length, 
while the rear leg is 210 feet from end to end. They 
ate all constructed with tapered ends, both top and 
bottom. I n  the case of the front legs, the greatest 
diameter in the center is 5 feet, with a taper to 3 feet 
at each end. The rear leg has a central diameter of 
6 feet. the taper also being to 3 feet at each end. The 
total weight of the three members alone is 141 tons, 
of which the two front legs each represent 44 tons, 
while the rear leg is 53 tons in weight. 

The in-and· out motion of the back leg is carried out 

by means of a large screw. 85 feet in length by 111h 

inches in diameter, weighing over 11 tons. and oper
ated by a set of steam engines. The hoisting equip
ment comprises three winches. each of which is driven 
by its own set of steam engines. Two of these winches 
each have a lifting capacity of 90 tons. There is also 
an inhaul winch. which is driven by a separate engine. 
The steam is supplied by two boilers. 

The front page illustration shows the legs under· 
going the official trial after erection at the dockyard. 
A dead .weight representing 180 tons was lifted simul· 
taneously by the two hoisting winches with complete 
ease. the rate of hoisting of each winch with 90 tons 
of weight being over 10 feet per minute. The full test 
load of 180 tons was lifted from the dock. run. out to 
the maximum overhang of 64 feet from the perpen
dicular. and brought inboard again with complete ease. 
By the addition of this plant to the dockyard. the h aul
ing equipment is appreciably decreased. since by its 
a i d  the heaviest guns and so forth of a battleship 
moored beneath can be lifted clear of the deck of th� 
vessel, swung inboard, and deposited upon the ground 
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or onto transport wagons with the greatest facility in 
the minimum of time. 

Messrs. Day, Summers & Co. were th� original in· 
ventors of this type of handling plant, and their utility 
was conclusively demonstrated at Port Arthur during 
the present conflict between Russia and Japan. The 
equipment of the dockyard at Port Arthur included 
three sets of these shears. each with a lifting capacity 
of 60 tons. In this case the legs were employed for 
the purpose of facilitating temporary repairs to large 
battleships. which had suffered penetration of the hull 
from heavy guns. without necessitating drydocking 
operations. In these installations, below the shear 
poles the dock wall was covered by a staging similar 
to the lateral section of a graving dock. The battle
ship requiring overhauling was brought alongside this 
staging beneath the shear legs. The vessel was then 
heeled over by the plant until the damaged portions 
were exposed. The repairs were then quickly effected, 
the workmen having access to the defects in the hull 
from the staging. The Japanese turned one of these 
shears, which they captured uninjured. to excellent ac
count for the salvaging and patching up of the vessels 
they secured more or less damaged in the harbor after 
its capitulation. 

There are at the present time two sets of shears simi· 
lar to those which we illustrate. only of 150 tons capac. 
ity, in course of construction for the British naval 
dockyard at Gibraltar by this firm. In this instance, 
however, the necessary motive power will be electricity 
instead of steam. 

• • • • • 
Death 01' Count di Brazza. 

Count Pierre Savorgnan di Brazza died on Septem
ber 14. To him France owes her African possessions 
in the Congo Free State. 

Pierre Savorgnan di Brazza was born at Rio Janeiro 
in 1852,  of a noble Italian family, the Counts di Brazzao 
Savorgnan. but was brought up in French schools, 
trained for the French navy, and his name, since he 
became famous, has usually been inverted into Pierre 
Savorgnan di Brazza. 

Following immediately on Stanley's great journey 
down the Congo. Di Brazza between 1876 and 1878 ex
plored the upper course of the River Ogowe, the chief 
stream of French Guinea. to its sources, and went 
beyond. following far streams that flowed into the 
Congo, and demonstrating that a practical route to 
that river existed along the line of his exploration. 

In 1879 he succeeded in reaching the spot later 
called Brazzaville on Stanley Pool before Stanley 
worked his way up the Congo River. Di Brazza's ap
pearance on the Congo hastened the agreement of the 
powers by which Africa was partitioned into "spheres 
of action." 

In 1.888, while still only a naval lieutenant, he was 
appointed commissary general of the French Congo 
and organized the whole administration of the colony 
In 1891 he was again appointed and remained in 
charge till 1897, when he again resigned on account of 
ill health. 

His explorations were made with a simplicity of 
equipment that provoked Stanley's contempt. He was 
the sole white man in the party that Stanley met Pot 
Stanley Pool. and he had only a few semi-civilized 
coast negroes with him. His explorations were of the 
thorough, unrecognized kind that mark the heroic age 
of Congo discovery. 

Savorgnan di Brazza was 53 years old when he died. 
He was a naval ensign at 2 4  years of age, when he 
made his first Ogowe journey ; became governor of the 
colony at 33, and was only 39  when he entered on his 
second term. 

A New Motor Road,vay. 

A roadway or track for motor-propelled vehicles has 
been invented recently by D r. T. A.  Johnson. of Xenia. 
III., which promises a valuable means of transporta
tion. It consists of two parallel tracks of concrete 
formed so as to present an outer flange. and a broad 
treadway with a strengthening rib running down into 
the ballast. which has been rolled firmly in the ditches 
previously excavated. This roadway is designed for 
motor vehicles. both p assenger and freight, the cars 
having rubber tires. The track can be used as a toll 
line for automobiles. The inventor has also a device 
which can be attached to the steering lugs of the 
vehicle. preventing contact of tires with flanges, and 
obviating steering by motorman. 

• • • • • 
A Decoration 1'or Arthur von Briesen. 

Mr. Arthur von Btiesen • .  one of the foremost memo 
bel'S of the American patent bar and an old member 
of the SCIENTIFIC AMERICAN staff. has 'received from 
the government of France the cross of the Legion of 
Honor for his splendid work as president of the Legal 
Aid Society. in which capacity he has for years laborefl 
to protect the poor of French and other nationalitips 
from the injustice which their poverty prevents them 
from combating. 
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'l'o P r event Dl'a,vbridge Accidents. 

To the Editor of the SCIENTIFIC AMERICAN : 

If the approach to the drawbridge in Norfolk had 
been protected by a derail, that sad accident would not 
have occurred which resulted in the death of eighty 
people. The derail could be so connected that when 
the draw swung off, it  would open the derail and, at 
the same time, throw a semaphore signal to danger 
( also mechanically connected with the drawbridge ) ,  
which, located at a proper distance away, would notify 
approaching trains the draw was open. In case a train 
disregarded this signal, the derail would let it  off on to 
th e ground, thus preventing what might be a bad acci-
dent. F_ H. SIDNEY_ 

Boston, Mass., August 30, 1905 . 
• • • I • 

The S u b marine Signal. 

To the Editor of the SCIENTIFIC AMERICAN :  

I n  your issue of September 9 ,  on page 196,  the last 
column, there was an article concerning submarine 
signaling, headed "An Improved Submarine Signal ." 
We would like very much to correct the false impres
sion which would be circulated by this article. The 
article as it stands contains facts which are perfectly 
true, except that this "fish''' transmitter, as it is called, 
is an obsolete piece of apparatus which has not been 
in use by our company for a couple of years. 

Mr. Mundy at that time was c9nnected with the com
pany, and in conjunction with the other engineers in 
this company at that time devised this "fish," the 
point being that the noise in the boat was so  great 
that if the receiver were put in the boat itself it would 
drown the sound of the bell for which the hearers were 
listening. Improvements in the receiving apparatus 
have entirely overcome this and the fish has been dis
ca]'(led. It  wa,; an apparatus which possibly was a 
temporary help in overcoming a slight difficulty in the 
development of the system. 

We hope that you can by 'this explanation clear up 
the impression which was created by your article. 

SUBMARINE SIG NAL CmlPANY. 
Boston, September 16,  1905.  

• I .  I • 
C h ains Versus Cables o n  the Manhattan Bridge. 

To the Editor of the SCTENTIFIC AMERICAN : 
An editorial of September 9 makes a comparison 

between the new Elizabeth bridge at Buda-Pesth and 
the Manhattan bridge over the East River. 

If  the Buda-Pesth bridge represents the "advanced 
ideas of the leading bridge builders of the world," 
these ideas must necessarily refer only to the rocking 
towers as a novelty for large bridges, because, outside 
of this feature, the Buda-Pesth bridge is built on old 
and reliable principles, like many other suspension 
bridges, and represents no special new feature. 

That the floor is suspended from eye-bar chains, in 
place of wire- cables, is a revival of an old construc
tion and, in an economic sense, decidedly a retrograde 
step. The stiffening construction of the Buda-Pesth 
bridge is  precisely the same kind and of the same 
proportions as in the Manl;1attan bridge in its present 
design. 

The claim that this design is inferior to the chain
cable bridge, designed under the former administra
tion, may be a matter of opinion, but that it will cost 
$2,000,000 more than the latter is a decided error. 

The abolishment of the tower hinges is mentioned 
as one point of inferiority, but many engineers believe 
that this fact will make the bridge superior, though 
they all agree that it will make the towers more ex
pensive. The present engineers of the bridge con
sider the advantages of a tower without hinge, in 
gaining a precise knowledge of the stresses and in giv
ing greater stability to the bridge, fully worth the 
money it costs more. 

In regard to a hinge in the floor beam, the matter 
is reversed, viz. ,  floor beams with hinges will be more 
expensive, but they admit of a more accurate determi
nation of the stresses .  This matter is, however, a de
tail of secondary importance and cannot be taken as a 
criterion for the quality of the bridge as a whole. 

The statement that the Manhattan bridge, on its 
present design, is costing $2,000,000 morf than a chain
cable bridge would have cost, can easily be refuted as 
an impossibility. 

The breaking strength of steel wire is known to be 
three times greater than that of nickel-steel eye-bars, 
hence a chain made of the latter will, under existing 
conditions, weigh 4 .84  times more than a wire cable 
of equal strength. 

The total weight of the wire cables, as calculated 
by the lowest bidder for the Manhattan bridge, is 
6,328 tons, hence the nickel-steel chain would weigh 
30,827 tons and would cost $5 ,6 54,000 at 9 .23  cents per 
pound, given by the same bidder as unit price for 
nickel-steel, including the temporary working bridges. 

The bid for wire cables, however, is only $1,848,000,  

showing that the eye· bar chain would cost $3,806,000 

lUore. To this sum must be added other sums for the 
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increased cost of anchorages and anchor chains, ·found· 
ations, etc., which would make the total cnst of the 
chain bridge about $4,750,000 more. 

Granting all the minor economic advantages claimed 
for the eye-bar design and making liberal allowances 
lor them, it still follows from the above given figures 
that the Manhattan bridge, on its present design, will, 
instead of $2,000,000 more, at the very least, cost 
$4,000,000 less than the eye-bar bridge would have cost. 

WILHELM HILDENBRAND. 

New York, September 13, 1905. 
[That the chain cable is  "old" is not disputed. The 

"advanced ideas" are those which are shown in the 
use of nickel-steel, the rigid attachment of the chains 
to the towers, the hinged . footing of the towers, the 
hinged fioor beams, and, in the Manhattan chain de
sign, the trussing of the cables. We note that our cor
respondent admits that throwing out the hinged con
struction in the towers has incurred greater expense. 
In this connection it may be mentioned that the re
jection of the hinged towers-a feature which the ex
pert board had specially commended-has added 4,100 

tons to the weight of the towers. This is 299 tons 
more than the total weight, 3,801 tons, of the whole 
suspended structure of the Buda-Pesth bridge. The 
question of the relative cost of the eye-bar and wire 
cable designs is discussed in our editorial columns.
EDITOR.] 

HELIOTROPISM INDUCED BY RADIUM. 
Most plants seek the light, and if it does not fall 

directly upon them, bend and grow toward it. This is 
called positive heliotropism, while the peculiarity of 
other plants, which avoid light, is known as negative 
heliotropism. 

The question suggests itself whether this influence 
is exerted upon plants only by luminous rays or also 
by rays not perceptible by the eye. The question may 
be decided by the employment of radium, for the mdi
um rays possess, of themselves, very little luminosity, 
while the phosphorescence of whkh they art:' the indi
rect cause is very bright. 

Malisch ( Berichte del' Deutschen Botanischen Gesell-

HELIOTROPISM INDUCED BY RADIUM. 

schaft, 1905, vol . 1) therefore exposed seedlings of 
various plants ( lentils, peas, vetches ) to radium rays. 
Not the slightest effect could be detected ; but when the 
radium was mixed with llil)..c blende, which under these 
conditions becomes strongly phosphorescent, the seed
lings turned �nd grew �Qward the light. The illus
tration shows" on the left, the little glass tube contain
ing the mixture of radium and zinc blende. The seed
lings have bent at right angles and are growing toward 
the tube. 

Radium, therefore, exerts only an indirect helio
tropic effect on plants.-Umschau. 

• • I • 
Recent Long-Distance Tri ps 'With Electric Vehicles 

In F rance. 

A most amusing comedy has just been enacted in 
connection with electric vehicle contests. It  may be 
remembered that the Automobile Club de France origi
nally intended to organize a trial for electric vehicles 
to consist of a run from Paris to Trouville-a distance 
of 130  miles-with a stop at Evreux for charging up. 
It was intended to run the competition in two days, 
the first day Paris to Evreux, and the second day 
Evreux to Trouville. For some reason or other this 
competition was never carried out, much to the regret 
of some of the manufacturers. In view of this the 
journal Les Sports organized a run from Paris to Trou
ville on behalf of M. Vedrine, and we have already 
described this event. At the time M. Krieger, the well
known manufacturer of electric carriages, was on his  
holiday, but as soon as he heard of it he posted back 
to Paris and with the assistance of the Auto organized 
a demonstration on his own account, whlch took place 
on September 1, and in which he covered the two 
stages of the journey in a much shorter time than 
Vedrine, starting from Saint Germain with an electric 
cab carrying two passengers, and a landau carrying 
four passengers, at 6 :  02 for the cab and 6 :  07 for the 
landau, and arriving at Evreux, the cab at 7 :  53 and 
the landau at 7 :  59. At Evreux a stop was made for 
recharging, which was done in two hours and a half, 
and the vehicles set out again, the cab at 11 : 04 and 
the landau at 11 : 06, to arrive at Trouville at 1 :  23 and 
1 :  34 respectively. The average, therefore, made by 
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the two cars was over twenty·eight miles per hour for 
the cab and more than twenty-seven miles per hour for 
the landau, which established an undoubted record in 
the matter ,of speed. 

While Krieger was on his way from Saint Germain 
to Trouville he was quite unconscious that the rival 
journal, Les Sports, wanting to take the wind out of 
his sails, had secretly organized another contest for 
Vedrine, who was to start after Krieger and beat him, 
doing the same course with a covered cab in which 
were seated the driver, M. Van Lanker ; M. Bary, engi· 
neer ; lVI. Max Richard, the official timekeeper of the 
A. C. F., and Georges Prade, the editor of Les Sports. 
This vehicle , started from Saint Germain just after 
the two Krieger cars had left, and made the journey 
d irect to Trouville without stopping to charge the bat
teries on the way. Although the average speed of 
Vedrine's car was much less than that of the two 
Krieger cars, he arrived in Trouville long before 
Krieger, as, of course, he had not stopped to charge up. 
But the matter did not finish here, for Krieger, on hear
ing of Vedrine's performance, determined to make the 
return j ourney with two cars from Trouville to Saint 
Germain without stopping to char.ge up also. He ac
cordingly started out on Friday, the cab at 9 :  05 and 
the landau at 9 :  08, and both cars arrived safely at 
Saint Germain at 2 :  03 and 2 :  19 respectively, be�ting 
Vedrine's time by 1 hour 35 minutes, and constituting 
a veritable triumph, for not only did the Krieger cars 
succeed in covering the distance with one charge, but 
they then proceeded to the Place de la Concorde, made 
several calls in Paris and returned to the Krieger 
garage with still a reserve of electricity in their bat
teries.-The Car. 

• • • • • 
Engineering Notes. 

Lubricants are used not only to obviate friction, b .l '  
t o  prevent heating of the wearing surfaces. It is best 
to employ tar-grease or tallow where there is  consider
able pressure with low velocity, fat and oil lubricants 
where there is lower pressure and higher velocity. 
For lubricating the cogs of toothed wheels we recom
mend green ( barrel ) soap. mixed with filtered oil-drip
ping from the beari.lgs, also mutton grease ( in prefer
eree to pig's grease ) .  For lubricating axles use Booth's 
axle lubricant, composed of 14 kilogramme of soda 
dissolved i.n 4 liters of water, mixed with 11h kilo
grammes of tallow and 3 kilogrammes palm oil ; the 
whole heated to 95 deg. G., and constantly stirred. 
With the addition of some sulphur, this mixture will 
be found an excellE,lnt preventive against heating of the 
wearing surfaces, especially with rapidly revolving 
pins. A littl e mineral oil ( petroleum ) may be added 
with advantage to vegetable or animal lubricants to 
prevent them from thickening or becoming resinous. 
Mineral oil has lately been almost universally employed 
in place of the above-mentioned somewhat expensive 
lubricants. It is sold . in varying grades of purity un
der the name of spindle oil, cylinder oil, etc.-Der 
Metallarbeiter. 

The following stages in the temperature of the wear
ing surfaces of parts of machinery are distinguished :  
1 .  Cold ; when the temperat)lre of ihe parts i s  the same 
as that of thE,l air. 2. Tepid ; when ,.the parts are sensi
bly hotter than the air, but can be touched by the hand 
without discomfort. 3. Warm ; when they are painful 
to the touch, but there is as yet no disturbance in the 
working of the machinery. 4.  Hot ; when the wearing 
surfaces have suffered from the heat, and the bearings 
require regulating ( unscrewing of the caps, cleaning 
of the oil-holes, polishing of the slides, etc. ) before 
running smoothly. The "tepid" stage is always harm
les.3 if the temperature remains constant. If, however, 
it continues to rise, the ensuing "warm" stage must 
be promptly prevented to avoid danger. If thick oil 
is used, the friction is always greater when the ma
chin e is first started than later during the working ; 
hence the axles will always be tepid, which, ' however, 
need not give rise to any anxiety. In fact, the fric
tion diminishes as the heated oil or grease becomes 
more fluid. It should also be ascertained whether the 
heat of the machinery is not perhaps due to the rays 
of the sun or the neighborhood of furnaces, etc. The 
causes of the "hot" stage are : 1 ,  careless lubricating ; 
2, screwing on the caps too tightly ; 3, badly made 
wearing surfaces ; 4, impurities, such as sand or dust, 
getting into the oil or grease ; 5 , stopping up of the 
oil conduits and bad distribution of the oil on the 
slides. The latter is very liable to occur on the slide 
of eccentric straps. If the heat is so great as to cause 
anxiety and cannot be diminished by lubricating, 
sprinkling with flowers of sulphur or water, etc. ,  the 
machinery must be stopped and thoroughly overhauled. 
-Werkmeister Zeit)lng. 

.. . . ., .. 
Death of' C 'lI) t .  WIggins. 

Capt. James Wiggins, the man who opened the north
eastern passage, died on September 15 .  Capt. Wiggins 
made the first voyage through Kara Soa. He was a 
FellOW of the Royal Geographical Society and a life 
member of the Russian Imperlal GeographIcal Society. 
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EVOLUTION OF THE CALIFORNIA CLAK.SltELL 
DREDGER. 

BY B. A. CRAJI'TS. 
The dredger is an important factor in california's in· 

dustrial development, creating new harbors, making 
unnavigable streams navigable, and reclaiming thou· 
sands of acres of swamp and overflow lands to the 
uses of agriculture. 

Of the two principal types the suction dredger is 
used in harbor work, while the clam-shell dredger is 
found to be especially adapted to river' and reciamatio� 
work. 

While the suction dredger is a rapid worker, it has 
been found to be unsuccessful for levee or embankment 
work, as it delivers the material in a highly dihited 
state, and this is then liable to slough off. The clam
shell d redger, however, brings up its loosened earth 
in almost solid . form and may be made to place it in 
the exact spot desired. In this way the embankment 
may be built up solidly, as the work goes along, with 
no waste of labor or material. ' 

It has been estimated that the original swamp and 
overflow lands of California, located principally . in 
the Sacramento and San Joaquin valleys, aggregate 
not less than a million and a half acres. Part of this 
ground, delta lands, is  subject to daily tidal overflow, 
some to freshet overflow, and some to both. As the 
State is taking active steps toward the permanent 
reclamation of great tracts of this land, it is expected 
that the clam-shell dredger will be more in demand 
than ever. Even at the present no less than fifty ma
chines are in constant operation. 

The old-style levee was for various reasons built 
close to the channel by the old "wheelbarrow and 
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The shapes have .been made the subject of long and 
profound study, and have been so designed as to give 
the best results in digging . in hard material. The 
bucket at present in use will take out material that 
the old-style bucket would - make but little impression 
upon. It has a maximum holding capacity of eigb,t 
cubic · yards of material. A machine of this capacity 
will handle from 3,000 to 4,000 cubic yards in a day of 
twenty-four hours. 

In the day of the old-style dredger the levees were 
still steep ' and close to the channels, so that the booms 
seldom exceeded 90 feet in length. To-day, however, 
with the gradually sloping embankment, 'the booms in 
use are 125 to 150 feet . long. 

One of Ute larger type, now b�ilding, ,; is a machine 
that wi1l be provided with three-yard buckets and oper. ' 
ated by a 140-foot boom. Each of these ciitchines costs 
from . $45,000 to $55,000, according to the ,'Character of 
the equipment. 

. ,  . . .  
THE MAKING OF A FELT · HAT� 

Generally ' speaking, ' felt is made froIp ' wool, hair, 
fur, or mixtures of these, by rolling, beating, ' and the 
application .of pressure, often with the use 'of acid, 
The felting property of these substances is due to the 
�act that the fibers are rough in one direction only, 
for which reason they can glide among each other 
in such a way that, when the mass is " agitated, the 
anterior extremities slide forward in advance of the 
body or posterior half of the hair and serve to entangle 
and compact the eritire mass together. ' While . consid
erable machinery has . been . invented .. ind is . used to 
a large extent in ' many . feiting processes, especially in 
the making ' of hats, sld1!ed ' hand labor is still very 

The New Clam-Shell Dredger Open. 

scraper", method. . It was also nar':ow and. was con
structed .with an abrupt slope, both inland and on the 
water front. Time proved that this was not a wise 
course to pursue. The wash caused by the passing 
steamers was much . more effective in breaking down 
the embankment than if the slope had been more grad· 
ual. This manner ' of dike was also found less able to 
withstand the force , of flood waters ; so the conforma
tion of the California levee has been greatly modified 
as the years have passed and with the evolution of the 
clam-shell dredger. 

The . old-style clam-Shell dredger was known as thl: 
turn,table dredger. The turntable was secured to a 
mast, and was operated with a winding drum, the turn· 
table having two projecting arms, which spanned the 
boom about one-fourth of the distance from the pivot. 
It was also operated .  by a chain lift to the bucket with 
a compound set · of hoisting blocks. The present-day 
or new,style dredger is operated with steel wires, 
which lead directly from the winding drums to the 
end of the boom, thence to the bucket, connected direct, 
without any blocks. This gives a better control of the 
boom, the pull from the end giving an increased 
leverage. 

The old-style clam-shell dredger had a single frame 
forward, with only one center back leg, while the new· 
fOtyle one has a double set of forward legs and two 
legs to stern corners of the hull, thereby preventing 
the stern of the hull from coming up during the process 
of lifting. 

The buckets , of the old clam-shell dredger were ' of 
plate steel, hammered to the shape of clam-shells, with 
forged iron arms. The bucket of the present-day 
d redger is made of cast steel, with forged-steel arms. 

' commonly employed in , maI,lY . of , the operfltlons of the 
nii:mufacture, though it must be admitted that the me· 
chanical is constantly encroaching upon the territory 
of the manual, and it is  now almost possible to make 
felt hats exclusively by machinery. 

Many of the present·day uses of felt are beyond ' the 
scope of this article, which deals solely with the man
ufacture of felt hats-the ubiquitous derby and the 
tourist or Alpine hat. For this purpose, to-day, fur is 
almost exclusively used., the low price o! this article 

, almost entirely obviating the employment of wool 
even in the common aJid medium grades. Vegetable 
matter, with the exception of a little cotton thread 
or the backing for satin linings, has never been uti· 
lizea. in the manufacture. The furs most generally 
used are those of the coney, hare, nutria, muskrat, 
and beaver, in' their various grades. The felting quai. 
ity of the fur is affected by a number of consider a
tions. That of . newly:cut fur is inferior to that of fur 
whlch has been allowed to stand for some time. Acid· 
ulated water causes an ' increase in the . shrinking 
power, while ' fatty substances have a contrary effect. 
The season of the year in which the animal is killed 
is also ' an important factor. The initial preparation 
of the ' furs for feIting purposes ' is often ' a separate iri· 
dustry carried on by the so-called hatters' (ur cutters, 
who deliver the prepared fur to the hat ' mil.1iufacturers, 
sometimes already mixed and blended, according to 
the quality of the hat required. The prepa,ratory pro

' ce'sses include washing and removing projecting hairs 
, by pluckiIig : or, shearing. The fur ' then Updergoes a 
process called " carroting," an artificial method of 
increasing the felting property by chemical means, 
nitrate of mercury being utilized to roughen the fiber 

SEPTEMBER 30, 1905. 

and raise the points of the scales. In the manufacture 
of hats a mixture of two parts of carroted to one of 
uncarroted fur is usually employed. After the carrot. 
ing and a subsequent drying process the fur is cut 
from the pelt by machinery, the pelt being aLthe same 
time sliced into strips and used in the manufacture of 
glue and gelatine. 

' 

The first step in the hat factory PrOper is to fur· 
ther cleanse the fur by the removal of ' all foreign 
substances, including stray hairs, which the preceding 
processes have failed to eliminate. To accqmplish this 

' the material is  passed through two machines, called 
the devil and the blowing·machine. The fonner con· 
sists ' o� a cone-shaped casing s.tudded interiorly with 
latge teeth an,d a cone revolving inside of the casing, 
with teeth moving between the teeth of the latter. 
The' larger end of the inner cone is provided with fan· 
blades which cause a current ' of air to pass through 
the machine: drawing the material with it. The 

' fleeces, which have first been thoroughly stirred up 
, by, hal).d, . are separated, fluffed, and the fur mingled 

' alid • prl'lpared , for 'the blower by this operation. The 
br'<?wing-ma�hine cons'ists of a number of sections, each 
of which is provided with a moving apron carrying 
the fur between two rollers. A picker revolving at a 
high rate of speed is located beyond the rolls and this 
tosses and fluffs the fur, the lighter particles falling 

' upon the moving apron of the succeeding section, while 
. the hea�ier impurities drop through ,a space between 
th.� picker and th.e apron. ' After . passing ' through the 
blowing:machine the fur is ready for the next step, 
called "forming." '

The forming �achine consists essentially of a cas· 
ingdn:closing a revolving turntable carrying a perfor. 

The Dred,!!;er Closed. 

ated copper cone about , a yard high. The machine is 
provided with proper feed apparatus, including an bi!
cluth apron, feed-rolls, a picker, and a , feed-drum. A 
pow,crful exhaust fan creates a strong suction, · so , that 

' the :frir is drawn " from the drum and quickly · and even· 
'ly covers · the cone, ' through the perforations of which 
the, air passes. , The finer, lighter particles , collect near 

' the top of, the felt body-later the crown ·of the hat
while ' the' heavier, poorer fibers settle · fower. A .quan· 
tity of fur sufficient for . one hat has first been weighed 
out, and wheri th.is is all on the cone the l atter is cov· 

' ered with wet cloths and immersed in hot water for 
abOut one minute. The body is then stripped from the 
cone and undergoes the next or hardening process. 
In this, a workman first examines the body for imper
fections to be , removed ' or ' for weak , places to be 
str�ngthened by the addition of a small quantity of 

. fur, and then wraps about a ,  dozen · of. the bodies in a 
, woolen cloth, and roIling them by hand, gives them 
the initial hardening. This gives the ' body sufficient 

' strength to allow handling with safety. 
The succeeding step is called · "first-sizing," , and is 

the , beginning ,  of, the felting , proper. . During this 
, process the long" loose, cone-shaped body shrinks to a 
compact, closely'felted fabric of about one-third its 

' odginal dimensions; During first-sizing the bodies are 
, carefully and repeatedly inspected for imperfections 
or impurities, and the creases smoothed out. Sizing 
is simply a system , of machine and hand rolling of 
the bodies, alternating with immersions in hot water. 
Naturally the rolling must at first be gentle, but as 
the fabric becomes stronger the work may be done 
more rapidly and with greater pressure. The bodies 
are usually first-sized three at a time, wrapped in bur· 
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The Blower, by Which the Fur is Prepared and Cleaned for the :Forming Machine. 

First-sizing. In This Qperation the Felted Body Recei-fes . Its .. First Shrinking. 

Second-Sizing. Using a Rolling-Pin to Shrink the Body Further. 

Stripping Body from the Cone After Forming. 

Looking for Imperfections in the Body Prior to Hardening. 

Stretching the Crown and Brim-One of the Shaping Processes. 

Finishing the Crown in the H ydranlic 
Press Which Gives It the Filial Shape. 

Crown-Finishing. Polishing the Hat After It is Pounced with Fine 
Sandpaper. 

Curling the Brim to Give It the 
Propel' Shape. 

THE 1'IIAKING OF A FELT HAT. 
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lap. The machines used a,re comparatively simple a,nd, 
consist substantially of a pair of rolls of more or less. 
irregular surface. Duripg ' 

the sizing operation the 
fibers are bent by the rglling and spring back when 
t.he pressure is .  relaxed, thu!? creeping root foremost 
and entwining around eac� other in inextricable con
fusion,  a;nd compacting the entire mass into the close 
felt fabric. 

The ' next operation is s�aving the bodies to remove 
the protruding hairs which, notwithstanding the previ
ous cleansing processes, sometimes remain in the fur. 
This was formerly done by hand, but to-day a machine 
in which a knife, moving back and forth with gre:'" t 
rapidity, is passed over the. surface of the body, is  
usually employed. After the shaving the body is  
ready for the so-called second-sizing, which still more . 
compacts the felt, as the shaving has left it more open 
and porous and consequently prepared for further 
shrinkage. The second-sizing and pinning-out is done 
by hand at so-called batteries, but instead of dOing 
three at a time wrapped in cloth, only one body is 
manipulated, being rolled on a board with an instru
ment not unlike an ordinary rolling-pin. The battery 
is a lliLrge tub surroun,ded octagonally by .planks sbop
ing slightly inward, and filled with water kept hot by 
condensed steam. Eight men usually work at one 
battery. 

When the moisture has been thoroughly removed 
from the felt at. the completion of the second-sizing 
the body is ready for the stiffenin,�. The stiffening 
substance is shellac conveyed to thll lwdy, by a solvent, 
which may be either alcohol or an alkali, the first 
method being more expensive . than the latter, and 
consequently confi1J.ed to the manufacture of high-
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steamed to make it soft and pliable and is then placed 
in an hydraulic press to give the crown its final 
shape. After this the condensed steam is thoroughly 
dried out in gas ovens, the hat is pressed to remove 
all inequalities, and finally pounced with very fin'e 
sand-paper. The brim is n ow cut to. the right dimen
sions and then,. softened by means of hot sand bitgs 
and a heated metal bench, is curled by hand irons to 
the proper shape. Most of the operations in the finish
ing process are performed by hand, but here, too, ma
chine work is being introduced, and before long thE'l 
manual operations will probably be in the minority', 
At present, machines are partially used for the ironin� 
of brims and crowns and for the cutting and �\lrlin!\, 
of the former. The final trimming is done by girl!? 
and is a manual operation. This consists of sewln� 
on the bindings, bands and leathers and fastening in 
the linings, after which the hat is ready for the mar
ket. 

With the exception of the amount of shellac used 
in the stiffening process, the procedure. in the manu
facture of soft felt hats differs very little from that 

.. . . of tile , . derby. However, before being finished the 
tourist hats und.ergo a' separate . pou�cing process; an 
additional step which is a distinct branch of the bus!.
ness, performed by operators called pouncers. The 
soft hat finisher does very little pouncing, in fact just 
eI?-0ugh to surface the. felt. 

. .  , .  
( 

COMBINED RACK AND ADHESION LOCOMOTIVE FOR 
SOUTH AFRICA. 

In the accompanying photograph we illustrate a 
unique type of powerful locomotive which has quite 
recently been completed by the Vulcan Foundry, Lim-
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band brake work. The teeth of the rack driving 
wheels are cut from steel rings and driven through 
spring keys from the axles so as to compensate . for 
slight irregularities in the pitch of the rack.. The 
main frames of the engine are outside the Whellis and 
are of cast-steel plate, l 1,i inches in thickness. The 
six-coupled wheels driven pyc the outside cylinders ar8 
3 feet 6 inches. in diameter aIld �arry a load of 4fi 
tons, while the bogie wheElIs have a diameter of 2 
feet 6 inches. The valve motion is, Joy's and that of 
each engine is separately reversed Py its own l=\crew 
gear. There are no fewer than five distinct brakes : 
( 1 )  Steam brake on all coupled wheels and on both 
bogies ; ( 2 )  hand brake on coupled wheels ; ( 3 )  hand
worked band brake on crank disks of rack engine ; ( 4 )  
L e  Chatelier couI�ter-pressurll brake on pistons of 
rack engines, and ( � )  the counter-pressure air brake 
on the pistons of the rack engine. This last-named 
brake consi§ts of a valve in the base of the blast pipe 
which iso!�tes. the cylindElrs from the smoke box and 
prevent� the llntrance of hot gases and cinders when 
the motion is reversed,. while there is a pair of non
re turn valves, through which air is. drawn from out-

. side. the smokebox into the exhaust ports and thence 
compressed into the steam pipe. A graduating dis
charge valve is fitted. and through this the compressed 
air is allowed i:O escape into the atmosphere through 
a silencer carried on, the chimney, while a small water 
jet delivers a cold spray into the exhaust space, which 
serves to take up the heat of compression and prevent 
overheating of the cylinders. The boiler is built of 

. mild, steel ' plates with a copper firebox, and has its 
center. line 7 feet 6 inches from rail level. The work
ing pressure is 200 . pounds per square inch, and there 

(� yJinders ; Z outsige adhesion ; 2 inside rack ; diameter, 18 inches ; Etroke, 20 inches ; steam ports, 1% inches hy 16 inches ; exhanet. 2� inches hi 16 inches. Bofler : Barrel, 12 feet 2% inches long ; diameter outside, 
5 feet 1% inch. Fi reb�J!C : Outside sbeJl, 10 feet 3J1l inche" lone: by 5 feet 4 inches, 4 feet 3 inches wide ; inFide copper box, 9 feet 4J1l inches long by 3 feet 9 inches. 3 feet 6% inches wide ; height, 4 feet 7� :nches. 

'r ubes : No. 197 ; diameter, 2 inches ;  length, 12 feet 7 inches between tube plates, Heating s urCace : Tubes, 1298.1� square reet ; firebox, 140.2 squaM feet ; total, 1438.33 square feel, .�rea o C  fi r e  
g rate, 33.5 square feet. Wh eels : Bogie, 2 feet 0 inches ; coupled, 3 feet 6 �  inches ; rack e n  pitch circle, 3 feet % inch, 'Vater capaClit y o C  tank .. , 1,200 gallolls, Coal space for � tOllo, 

Wo]"kin::; p r essure , · 2()U pounds per .quare inch. Tract ive COI'ce, 80 lOer cent ; adhesion engine, 22,085 ponnds ;
. rack �Dgin�, 25,636 pounds ; total, 47',721 pounds. 

COMBINED RACK AND ADHESION LOCOMOTIVE FOR SOUTH, AFRICA. 

nriced hats. The body is repeatedly dipped in the 
soluti()n and passed between rollers to force the stiff
ening substance into the fibers, and when the body is 
sufficiently impregnated the solvent is either evapor, 
ated or neutralized by < 1, dilute acid. When the bodies 
are thoroughly dried they are placed in a metal chest 
and live steam is admitted. This liquefies the shellac 
whiCh, by capillary attraction, is partially drawn from 
the surface into the interior of the fabric. After that 
oneration the stiffener is entirely cleared from the 
su rface by quickly dipping the body into a hot alka
line solution and then allowing it to remain for a 
period in tepid water. , Great .care J;llust be exercised 
duri�g the stiffening,

' 
as

' ��o� ·· �o;kmanship or in- ' 

feri or materials may cause the manufacturer great 
loss. 

After the stiffening process is completed the hats 
undergo various shaping and stretching operations 
in machines which give them their initial forming 
and prepare them for the hand-blocldng. The laUer 
operation is performed at batteries similar to those in 
use d uring the sizings, and consists in immersing the 
hat in boiling water and shaping it by hand over a 

wooden or metal block of suitable form. This, of 
course, affects only the crown. The hats are now 
dyed in the usual manner common to many industries. 
While vegetable coloring matter was formerly used 
exclusively, the introduction of the aniline dyes was 
eagerly welcomed by the hat manufacturer, who at 
once recognized their yalue, and to-day they are used 
to the exclusion of all others. After the hat is dyed 
it is again hand-blocked, and then it is allowed to dry 
out thoroughly before undergoing the next or finishing 
operation. 

To finish the hat, it is placed in an iron case and 

ited ( Newton-Ie-Willows, Englan d )  for the Central 
South African Railway system, and the first of these 
engines, the largest and most powerful of their special 
type ever built, is to be shortly introduced for assist
ing the heavy corridor express trains over the excep
tionally severe gradients which are encountered be
tween Waterval Onder and Waterval Boven on the 
stretch of railway separating Laurenco-Marques from 
Pretoria. 

It  was required of these locomotives that they should 
be able to assist, with an adhesion engine in front, a 
train of 350  .tons over a 1-in-20 gradient for a distance 
of . about 31f2 miles, and that they should condense 
their own exhaust steam while passing through a tun
nel situated at the top, of the incline. It will thus. be 
seen that not only was high tractive force and efficient 
steaming capacity called for, but also effective brake 
power, and in the engine illustrated herewith these 
requirements would appear to have been very com
pletely met. The engines, it may be pointed out, have 
two entirely distinct pairs of cylinders, 18 inches in 
diameter by 20 inches stroke, the inner pair driving 
a coupled pair of cog wheels, carried upon a frame 
suspenc!ed from the leading and driving coupled axles. 
The connecting rods of the inside engine are connect· 
ed to projections of the coupling rods of the rack gear 
and not ,directly to the crank pins-a method which 
h as been rendered necessary by the restricted width 
available between the tires. The rack axle bearings 
are adjustable vertically so as to compensate for the 
wear <;>f the adhesion wheel tires, and for this reason 
also the · teeth are of involute form, so as to insure cor-. 
rect action between the adjustments. The cranks are 
of the disk type, having triangular circumferential 
grooves in which the cast-iron blocks of a hand-power 

if; an abnormally large water capacity in order to 
assist thll supply of steam through the short tunnel, 
previously referred to, in traveling through which the 
blast pipes will not be working, There are 197 char
coal and iron tubes, 2 inches diameter and 12 feet 
7 inches in length, while the heating surface amounts 
to 1,438 .33  square feet, to which the tubes contribute 
1,298.13 square feet and the firebox the remaining 
140.2 square feet. The grate area is 3 3 1f2 square feet 
and the combined capacity of the side and bunker 
tanks is 1 ,200 gallons of water, while there is space 
provided for 50 hundredweight of coal, In addition 
to the engine brakes, the locomotives are fitted with a 
combination ejector and pipes for working the vacuum 
brakes of the train, when necessary. The engines, 
when' empty, weigh 7 0 1f2  tons, and, in running order, 
84112 tons, and in appearance conform largely with the 
other powerful types of locomotives built for the Cen
tral South African Railways by the Vulcan Foundry, 
Limited, with as many parts as , possible of which the 
rack and adhesion engines have been designed to inter
change. 

. . . � . 

Preparatio n oC Caontch o u c  ill A Ct·lca. 

The Fren<;h administration in western Africa has 
undertaken the improvement of the quality of caout
chouc by initiating the natives in suitable methods. 
The adulteration of caoutchouc is entirely forbidden. 
Incisions in the rubber trees and plants are prohibited, 
except under limitations prescribed, and they are en
tirely forbidden during those months when the sap is 
rIsmg. Professional schools are to be established, 
where the best processes for the harvesting and coagu
lation of the caoutchouc will be taught. 
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LITTLEFIELD AND THE ARTIFICIAL CREATION OF 
LIFE. 

BY CHARLES EDWARD TINGLEY, 
Succeeding the experiments of Loeb and prior to 

those of Burke were those announced by Dr. Charles 
Littlefield, but since the claims of the latter were so 
exceedingly broad and the methods employed so very 
loose the scientific world has paid very little attention 
to them. Nevertheless, a widespread interest has been 
created in the man and his work by the popular press, 
for the subject is one which appeals no less strongly 
to the lay than to the technically-trained mind. For 
this reason a critical review of his experiments may 
not be ill-timed. 

What lends a glamor. to the researches of this 'biolo
gist is the fact that he cherishes the Hlusion of having 
actually produced not only the simple organic cell, but 
also a much higher and more complex form of life. 
The method by which he has generated supposed life 
in a sterile soil he Joes not seek to conceal, but instead 
gives a clear and connected account of it as well as of 
the theory upon which it rests, and though one may 
well find fault with the first, certainly no objection 
can be raised to the second. 

The following instructions and description of the 
operation have been given by Dr. Littlefield by which 
the micro-organisms are supposed to be produced. The 
supplies are of the simplest kind and can be obtained 
in any drug store. These comprise a large but shallow 
glass vessel, having a capacity of one quart, several 
smaller glass dishes, a bell jar sufficiently large to 
inclose these receptacles, and finally, a good high· 
power microscope. The 
chemicals used are so
dium chloride, or com
mon table salt, alcohol, 
ammonia, and distilled 
water. In the larger 
vessel . 2 ' ounces of the 
salt is dissolved in 6 
ounces of the water, 
and when this is done 
6 ounces of 90 per ce�t 
pure alcohol is added 

Scientific Alllerican. 
from which pseudopodia or temporary extensions 
protrude similar to the amreba, and which in the lat
ter are designed to take in food, for locomotion, etc. 

In commenting on his achievements, the doctor 
says : "I have carefully watched the development of a 
large number of these cells or germs, and they do not 
vary in the least detail as to their growth from the 
above description, showing unmistakable design and 
the actuality of life's processes. Moreover, mineral 
substances do not change except by accretions from 
without, and then not always in regular form and 
order. l" rom the result of my experiments l am 
forced to conclude that there are two factors responsi
ble for the manifestation known as life ; one is a force 
or influence due to certain vibrations of the ether, and 
the other is a certain combination of atoms so ar
ranged as to be capable of responding to these im
pressed vibrations. As an illustration, they act some
what as the rods and cones of the optic nerve in the 
retina of the eye, which are so constituted that they 
may receive and focus certain vibrations of the lumi
niferous ether, giving us the phenomena of light and 
the sensation of sight. So there are combinations in 
nature so constituted and arranged in their atomic 
structure as to arrest the vibrations whiCh act as elec
tro-magnetic manifestations of a higher order than 
those of light, and these give us the phenomena of 
physical life, and the physical basis of this compound 
is salt, ammonia, and water in the presence of hydro
gen, easily obtainable from alcohol, which is made up 
largely of this gas." Dr. Littlefield goes much fur
ther, and carries his huge claims to the startling ex-

l\ficrophoto�raph of Supposed Flora. The Orj�ina! Lifeless l\Iaterial. 

Bastian's experiments, but took precautions, which the 
latter had neglected, to prevent the ingress of life dur
ing the processes of sealing the vessels, and though he 
varied the experiment in many ways no germs of life 
manifested themselves, so that Tyndall felt impelled to 
thus testify : "I affirm that no shred of trustworthy 
evidence exists to prove that life in our day has ever 
appeared independent of antecedent life." 

The moral of Tyndall's statement is obvious ; the 
value of Dr. Littlefield's or any one else's experiments 
in the artificial generation of life lies absolutely and 
solely on excluding every trace of pre-existing life and 
thus preventing contamination which must otherwise 
surely follow during the progress of the tests. Careless
ness in this respect has led biologists, even those who be
lieve in the hypothesis of abiogenesis, to cry down every 
attempt made looking toward the artificial production 
of life. At various times Spencer, Huxley, Darwin, and 
Pasteur were firmly convinced that they had found the 
secret of life, but repeated experiments wherein ante
cedent life was more rigorously excluded than before 
proved their efforts futile. 

,ll1vidently error of a similar nature has crept into 
the tests of Dr. Littlefield, and this is not said without 
due consideration, for the present writer has performed 
the 'experiment as above written, not one but many 
times, and in every instance the result was not success
ful beyond the mere crystallization of the chlorides. 

It is true that more recent reports state that tlJ : ,  
development took place under sealed glasses thOi 
oughly sterilized before beginning and sealed from tllu 
air when placed on the shelf, but it is obvious that 

J<'ern-like Forms. 

there was every chance 
for pre-existing life to 
slip in, and so what 
would otherwise have 
been regarded as a 
wonderful achievement 
in science has not been 
taken very seriously by 
men skilled in either 
chemistry or biology. 

---...... .-- -
Beznau Hy�rauUc 

Station, A portion of the solu
tion thus formed is 
poured out of the larger' 
into the smaller d ishes, 
when 2 ounces of offic
inal aqua ammonia is 
stirred in with a dean 
glass rod, and, the bell 
jar is then placed over 
them. A chemical re
action is set up and in 
the eourse of a few 
m i n  u t e  s bubbles of 
hydrogen will begin to 
form on the surface of 
the fluid, and a closer 
observation will show 
these little spheres to 
be gyrating with high 
velocity. In the course 
of half an hour the 
bubbles will cease to 
form ; the liquid is then 
ready for the crucial 
test. With tl"; micro-

SOME OF DR. LITTLEFIELD'S SUPPOSED CREATIONS OF ARTIFICIAL LIFE. ·' 

The hydraulic plant 
of Beznau, on the Aar 
River, situated about 
five miles above the 
point where that stream 
flows into the Rhine, i: '  
employed to distribute 
current throughout a 
very , extensive region. 
It has three main trans
mission lines which 
run in different direc
tions through the re
gion. Lines at 25 ,000 
volts run by various , 
localities to Rheinfeid
en at a distance of 2 8  
miles, t o  Entfelden ( 20 
miles ) and to Seebach 
( 21 miles ) and thence 
to Zurich, while near 
the station there are 
shorter lines which 
work at 8,000 volts, 

scope at hand and previously focused so that a globule 
of the unstable solution may be quickly observed, a 
very small portion is transferred from the dish to the 
glass slide, where the latter is adjusted on the stage 
and a magnified view is had. On examination de
tached particles of matter are seen moving through 
the medium from the center to the c�rcumference with 
extreme rapidity, and continued investigation indi
cates other changes the liquid is undergoing. Crystals 
begin to appear, and those first formed are the char
acteristic transparent cubes of sodium chloride, a\1d 
):Jence these are incapable of further development. 
After these, other crystals follow, and some assume a 
hexagonal form on the surface of the saturated solu, 
tion, and it is from these latter minute six-sided bodies, 
that the growth of the elementary organisms is said 
to take place. 

The point is now reached, according to Dr, , Little
field, ,where the intangible force We know as life joins 
the lifeless matter, as current electricity energizes a 
coil of wire, and a microscopic organism possessing 
what Herbert Spencer defines as the "co-ordination of 
actions" begins its existence, which consists of a series 
of definite and succe&sive changes, both in structure 
and compOSition, which take place within itself and 
without destroying its identity. 

The growth of this supposed rudimentary vital 
element next follOWS in sequence, and as it is meta
morphosed frqm the hexagonal crystal into a free, 
smooth, disk-shaped cell, we are i!.� lrmed that it bears 
a close resemblance to a red-blood corpuscle. The cel
lular disk nOW gradually expands in 'a direction at 
right angles to its surfaces and an ovoid form results 

tent of affirming that he has produced a full-fledged 
insect which, though invisible to the naked eye, under 
the microscope became an entomological object the like 
of which has never been seen before. "It resembled 
an elongated house-fly" ( to quote the doctor again ) 
"having two antennre protruding from its head, while 
from its body grew six attenuated legs, the two nearest 
its head being of the comparative form and length of 
a grasshopper, while its transparent wings were cov
ered with light-colored hair" This new insect is the 
outcome of thousands of experiments, and it has no 
counterpart in the textbooks, dealing with that branch 
gf zoology." 

It is a far cry from a simple protoplasmic cell to 
that of a highly organizeq insect such as that just 
described, in fact almost as far as it is from lifeless 
crystals to living matter. Opp()sitely, the higher crit
ics will have none of it, basing their conclusions on 
practically the same groundf\ that Prof. Tyndall took 
in relation to Dr. C .  Henry Bastian's experiments 
nearly thirty-five years ago, This scientist, it would 
seem, was eminently qualified to investigate the origin 
or life; for he was recognized as an authority on 
biology and the pathology of the nervous system, and 
he was a strong advocate of the doctrine of spontane
ous generation of life. In one of his many papers he 
pointed out the results he had obtained in creating life 
artificially, and he declared that "observation and ex
periment unmistakablY testified that living matter is · 
constantly being formed de novo' and in accordance 
with the same laws and tendencies which determine 
all the more simple chemical combinations." Prof. 
Tyndall took up the matter and carefully tested Dr. 

When fully completed the central plant of Beznau will 
be provided with eleven alternating-current dynamos, 
mounted on the vertical turbine Shafts. Each of these 
machines delivers 1,000 to 1,200 horse-power, and runs 
at 67 revojutions per minute. They produoe a tension 
of 8 ,000 volts. Six of these dynamos are now in the 
station and three others are building. Current for the 
field coil is furnished by small 400-horse-power dynamos 
which give a tension of 200 voits. The machines thus 
deliver 8,000 volts to the lines directly and 25,000 volts 
to the other circuit by means of a set of transformers 
which raise the tension. Power is used throughout a 
very extensive region, for electric motors in factories, 
for lighting and tramways. The electric part of the 
Beznau plant has been installed by the Brown-Boveri 
firm, while the vertical-shaft turbines are built by 
Theodore Bell & Co. at the Lucerne works. At 
Rheinfelden there is a 3,000-horse-power sub-station 
which receives the high-tension current and lowers it 
to the voltage needed for use in the town, and helps out 
the hydraulic plant on the Rhine at that point. 

• • • • •  

Pistols for cavalry, first manufactured at Pistoja i n  
Italy, were made i n  England, 1544 ; fire ships, 15 85-8 ; 
balloons ( by Mendoza ) 1620 ; air-guns, 1646 ; bayonets 
at Bayonne, 1670 ; and throughout the period great im
provements were effected in cannons and small arms, 
among others, the breech-loading gun and revolving 
pistol , specimens of wh ich, made and used in the six
teenth century, can still be seen in the national muse· 
urns of Europe.-Del Mar's "History of Monetary SYl!" 
terns," 



A NEW METHOD OF IDENTIFYING 
CRIMINALS. 

BY L. RAMAKERS. 
In our issue of December 17, 1904, we gave a de

scription of Dr. Bertillon's system of identification. 
But it is desirable not only to be able to identify an 
habitual criminal after he has fallen into the hands of 
justice, but also to be able to recognize him in a 
crowded street at sight, instinctively and without stop
ping to measure him. Such recognition is a very im
portant and a very difficult matter, which often leads 
to error. 

In order to avoid, as far as possible, mIstakes of 
this sort, which are always greatly to be regretted and 
often entail serious consequences, all the inspectors of 
the Paris prefecture of police now take - a- course of 
instruction in descriptive identification, or the method 
ot" the "verbal portrait," as it is also called. At the 
end of the course, which comprises twenty lessons of 
one hour's duration, the pupils receive diplomas certi
fying that they are qualified to receive and utilize 
such descriptions. 

This course was instituted as a result of the follow
ing observation, whicb had been made . repeatedly : 

An inspector of police and, in general, every person 
unfamiliar with the application of the "verbal por
trait," though possessing the photograph of an indi
vidual, will pass by that individual without recogni
tion, if the photograph is a few years old . or if · the 
general appearance has been altered by a gain or loss 
of flesh, or by a change in the beard, or the hair, or 
even the clothes. On the other hand, 
descriptive identification, which 
means an accurate description of the 
immovable parts of the face ( fore
head, nose, ears, etc. ) ,  enables those 
who are sufficiently familiar with 
the method to identify a person with 
certainty, not only with the aid of a 
photograph, but also simply by 
means of a printed description of 
those characteristics of the person 
in question which are out of the 
ordinary. 

Another school of descriptive iden
tification has been in existence for 
a short time in Bucharest. The ex
periment described below was made 
very recently by the director of that 
school, M. Minovia. 

At the moment of starting of a 
crowded passenger train, the descrip
tion of one of the passengers was 
given to two police pupils, who were 
then at  the front and rear ends of 
the train. Before the next station 
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can distinguish by common words, such as "small," 
"medium," "large," etc., or other analogous series. 

Thus, for the purpose of studying the form of the 
nose, the profile of the organ is divided into two per
fectly distinct parts ; the front, extending from the 
root to the tip, and the base, extending from the tip 
to the junction of the nostril with the cheek. The 

Two �'inger Prints. 

diffel�ent forms of the front of the nose, "hollow;' 
"straight;" and "convex," may then be combined with 
the inclinations of the base; "upward," "horizontal," 
and "downward." Besides, for every form of the 
nose, its three dimensions vary independently of each 
other, and are indicated by a series of terms, ranging 
from "very small" to "very large." 

This._ method . of instantaneous analysis, which allows 
the form -and dimensions of the nose to be identified 
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and the tracking of criminals, we may add a few 
words concerning finger prints, the lines of which 
exhibit details which are absolutely personal. 

Very often, on the scene of a crime, finger marks are 
found on glossy surfaces ( bottles, glasses, window 
panes, door plates, painted and varnished walls; etc. ) .  
By a comparison of such impressions, photographed 
by a special process, it is easy either to discover the 
maker of the finger marks observed at the scene of 
the crime, or to establish the innocence of a suspected 
person whose digital impressions have nothing in com
mon with those marks. 

.. . . . ..  
Autom obiles I n  A rmy Maneu vers. 

Automobiles are to figure to a considerable extent 
in the autumn military maneuvers which will occupy 
the months of September and October, especially in 
France, Germany, and Italy. As regards France, it is 
stated that the forty-five chauffeurs who form part 
of the reserve of the active army and are to put their 
cars at the disposal of the officers during the gtand 
maneuvers of the North and East, were passed in 
review at the headquarters at Vincennes, near Paris, 
early in September. Capt. Genty, who is wel l known 
as the chief of the automobile service, has the matter 
in charge. He is piloted by De la Touloubse, who has 
figured in different racing events with the Darracq 
cars. During the maneuvers of the West, three tract
ors will assure an active service of supplies. The 
tractors will be in charge of the military chauffeurs of 
Capt. Genty's corps. As Caillois, one of the winners 

in the Gordon Bennett cup race, is 
not to enter the Vanderbilt cup, Gen. 
Desirier, the military governor - of 
Paris, who is familiar with his re
markable skill, asked him to be his 
pilot during this y.ear's maneuvers_ 
Caillois will, therefore, figure in a 
prominent place during these events. 
As regards the use of automobiles in 
the Italian army, the volunteer 
chauffeurs of the Milan Automobile 
Club, who are to take part in the 
maneuvers in the Abruzzi region, 
have been placed under the direct 
command of an officer of the Etat 
Major attached to the' direction of 
the maneuvers. The chauffeurs are 
to be dividwl into three groups. One 
of. these will assure the service of 
the general command of the maneuv
ers and the other two are attached 
to the two armies of the North and 
South respectively. To eaeh of these 
groups will be atb,ched the officers 
and men who are charged with org
anizing the movable garages and the 
repair shops for the cars. In Ger-

was reached the person described had 
been recogIlIzed and identified, al
though he was disguised as complete
ly as possible. The method of de
scriptive identification is based 
upon the following principle : 

A Lecture on the Theory of Descriptive Identification at the Paris Prefecture 
of Police. 

many considerable prominence is to 
be given to automobiles, as hereto
fore. The Etat Major has been 

Suppose, for example, that we wish to describe the 
shape of the nose of every person that we are called 
upon to meet. The customary terms "straight," "aqui
line," "flat," "pug," etc., enable us in some cases to 
give an approximate idea of the organ in question, but 
in most cases no known appellation will suggest itself 
as appropriate. 

It  is necessary, then, to analyze, to separate the 
characteristics until we arrive at categories which we 

with preCISion, has been applied to other parts, es· 
pecially to the ear, which suffices in itself for the 
establishment of identity, in many cases. 

The general contour of the head, seen from in front, 
also presents various abnormal forms, and thus gives 
valuable assistance in the reconstruction of the "verbal 
portrait." Vie distinguish round, square, oblong, pyra
midal, top-shaped, diamond-shaped faces, etc. 

In regard to the system of identification in general , 

greatly pleased with the volunteer 
automobile corps which took part in the exploration 
maue<lvers between Posen and Grandez. The corps 
showed a great efficiency on this occasion. It  has been 
iecided that during the grand maneuvers thirty-six 
volunteer chauffeurs will take part in the exercises 
with their cars. 

... . .  -
The population of Japan proper is estimated at 47,-

812,702 for the present year. 

Practical Exercises in Identification. 

Each pupil, having received . the de8cription of some one of the persons present, endeavors to identify and •• arreRt " 

him. Experience shows that the method, properly applied, cannot lead to the slightest confusion of identity. 

A Camera Specially Designed ,for .}Jbotograpbing Finger Marks on 
Glossy Surfaces. 

A NEW METHOD OF IDENTIFYING CRIMINALS. 
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A NEW PROJECTION SYSTEM FOR LECTURES. 
BY DR. ALFRED GRADENWITZ. 

The usefulness of lantern slides for purposes of illus
tration in connection with lectures is generally appre
ciated. An improved projection system, illustrated 
herewith, has been designed by Prof. Eric Gerard, of 
Ghent, Belgium. The necessity for darkening the audi
torium and employing an assistant who is liable to 
give rise to trouble by confusing the pictures has often 
been found to be a serious drawback. The Gerard 
system permits the projection of diapositives in full 
light and without the aid of an 
assistant. 

The projection screen is a sheet 
of plate glass, nearly 4 feet 
square, ground by means of a 
sandblast ' to provide a rougher 
surface than glass ground in the 
usual manner with acids. To 
avoid the necessity of darkening 
the room, a sheet-iron casing is 
provided which connects the 
screen with the projection lan
tern, thus inclosing the ligh t 
beams and cutting off any side 
light. The projection lantern 
contains a continuous-current arc 
lamp with a regulator, adjusted 
for 15 amperes and located at a 
distance of about 7 feet from the 
screen. The beam of light ob
tained under these conditions is 
sufficiently strong to allow the 
projected image to be seen trans
parently through the ground 
glass throughout an au ditorium 
containing 300 seats, while the 
room remains lighted up. 

In order to dispense with the 
services of an assistant in bring
ing the slides successively before 
the lantern, all the slides to be 
used in a lecture are arranged 
beforehand at the periphery of a 
wheel resembling a bicycle wheel. By means of a 
"pecial gearing the wheel is set rotating with a crank 
situated below the screen, so as to cause the slides 
successively to pass through the lantern. The wheel 
can be turned backward and forward at will, so that 
any given picture can be reproduced over again. A 
switch placed beside the controlling crank serves to 
l ight the projection lamp. 

• • • • • 
A NEW APPARATUS FOR AUTOMATICALLY MAKING 

AND BREAKING AN ELECTRIC CIRCUIT. 
BY EMILE GUARINI. 

The circuit maker and breaker recently invented by 
M. E. Salomon, of Vincennes ( France ) has the three 
foll owing important characteristics : It  'is automatic, 
the duration of its operation may be regulated at will, 
and it is provided with a suitable switch. The main 
part of the apparatus is a solenoid which attracts a 
core connected by a chain with a grooved pulley 
mounted upon the axis of a barrel that forms part of a 
clockwork movement. The pulley is provided with a 
stop and with holes into which a setscrew can be in
serted and which are numbered with figures that 

'
desig

nate the number of minutes that the apparatus is to 
operate. ' Upon the axis of the pulley is mounted a 
cam, while a right-angled lever having the horizontal 

AUTOMATIC LIGHTER AND EXTINGUISHER. 
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arm insulated, carries on the end of the latter a knife 
blade that engages two spring contact members below 
in order to close the circp.it of the l ights or other ap
paratus to be set in operation. When the switch thus 
formed is closed, a pin that holds the balance wheel 
of a clockwork movement is withdrawn, and the move
ment operates and turns the pulley. In order to actu
ate the apparatus it suffices to send a current through 
the solenoid from any point whatever, when the core 
will be attracted and will close the switch, thus re
leasing the pulley, as above described. As the pulley 

A NEW PROJECTION SYSTEM FOR LECTURES. 

turns, the cam will move to the left of the vertical 
arm of the right-angled lever, while the knife blade 
on the other arm will engage with the two contact 
members and close the circuit. AC the same time the 
clockwork will be set in motion. The clockwork ro
tates the pulley in the opposite direction until the 
pin set in one of the five holes strikes the notched 
cam, causing it to release the right:angled lever, which 
is returned to the position shown, by the flat U-shaped 
spring at its left. The lighting circuit is opened. A 
pin stops the balance wheel of the movement. 

The current reaches the solenoid through one bind
ing post and makes its exit through a second.  In the 
operative state, the disk of the core is placed above 
the nose of a cam. When the core is attracted, the 
disk bears against the horizontal arm of a rectangular 
lever, causing the vertical arm to lea,:"e a contact and 
break the circuit of the solenoid. The lever is held by 
a pin fixed to the extremity of a detent. When the 
pulley turns, the core rises, the disk lifts the nose of 
the cam, the pin is disengaged, and the cu rrent is 
again set up. The interval of time between the reo 
leasing of the main lever ( which opens the knife 
switch ) and the releasing of the other lever ( which 
again makes the circuit of the solenoid) is equal to 
the interval between the closing of the main switch 
and the opening of same ; so that the electrical . 
circuit controlling the lights or any other appar
atus is made for a certain number of minutes and 
then broken again for the same number. 

It  is possible to cause the apparatus to operate 
automatically by utilizing the clockwork move
ment, or instantaneously by moving the switch by 
hand. A small handle is attached to the arm 
carrying the knife blade for this purpose. 

A NOVEL DEVICE FOR PREVENTING AUTOMOBILES 
FROM SKIDDING. 

E,very automobilist is only too painfully aware 
of the ever-present liability of his vehicle to side
slip with its attendant dangers, especially when 
traveling over wet and greasy surfaces. ,An in
teresting device for the purpose of preventing 
such skidding has been invented by Messrs. Revill 
and Price, of London. As will be seen from the 
accompanying illustration, the contrivance is of 
simple constrnction. It is attached to the rear 
axle of the vehicle. There is a small trailing 
wheel carried at the lower extremity of the main 
vertical member attached to the axle. This wheel 
can be " brought to bear upon the surface of the 
road and so maintained in contact therewith for 
as long as may be desired by the drive r ;  and it is 
applied or released by the operation of a handle, 
pedal, or other suitable device operated from the 
driver's seat. As long as the trailing wheel is 
in contact with the ground, being supported ae fC 
is upon a vertical pivot, it is capable of rocking 

this pivot whenever the car commences to slide 
sideways, with the result that this movement of the 
pivot applies to the ground ' a second toothed grip
ping wheel, or a set of toothed wheels, these being 
held to the ground as long as any sidewise impulse is 
received by the ' trailing wheel above mentioned. Im
mediately the trailing wheel assumes its usually di
rect line, that is, as soon as the pivoted arm carrying 
the trailing wheel again becomes parallel to the di
rection of motion of the car, the gripping wheels auto
matically rise · from contact with the ground, as their 

work is  completed. Directly an
other tendency to sideslip in 
either direction arises, the trail
ing wheel is again deflected, and 
again brings the gripping wheels 
into contact with the ground and 
so prevents any further skidding. 

The device is thus entirely au
tomatic in its action as long as 
the trailing wheel is in contact 
with the ground ; and it provides 
a simple, strong, and efficient de
vice, by which the dangers of 
side-slip may be entirely elimin
ated. The appliance shown in 
the accompanying illustration is 
designed for a 30-horse-power car. 
Its weight is 30 pounds. It can 
be easily and quickly connected 
to the axle, the connecting bear
ing being divided for this purpose 
and locked in position by two nuts 
and bolts. 

• • •  
A Robert F u lton Centennial . 

An excellent plan has been 
started for celebrating the cen· 
tennial of steam navigation. The 
idea comes from the Fulton Cen
tennial Commission. 

Gustav H. Schwab was in favor 
of a permanent memorial. His 
idea of such a memorial is a 

"magnificent water gate, the whole surmounted by an 
arch, with steps spreading down to the water at the 
Battery." 

Mr. Louis T. Romaine indorsed Mr. Schwab's sug
gestion of a monumental arch and water gate, as did 
also Rear Admiral Melville. 

• j • • • 

Owing to the great success that has attended the 
Japanese naval department in regard to the use of 
large and formidable battleships, this unit is to be con
siderably developed. Contracts have been placed in 
England for two vessels, each displacing about 19,000 
tons. One is already in hand at the dockyard of 

, Messrs. Vickers, Sons & Maxim, while the second vessel 
will probably be constructed at the Elswick shipyard. 
These vessels are the largest that have yet been lidd 
down by any navy, and exceed the "Connecticut" by 
3,000 tons, and the latest battleship development of 
the British navy-the "Lord Nelson" class-by 2,500 
tons. At the present time there are in course of build· 
ing for the Japanese navy five battleships aggregating 
88,350 tons, and two armored cruisers each of 13,500 
tons, representing a total of 101,850 tons irrespective 
of the small type of war craft. 

A DEVICE FOR PREVENTING THE SKIDDING OF 
AUTOMOBILE TIRES. 
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RECBNTLY PATENTED INVENTIONS. 
ElectrIcal �evices. 

TELEGRAPH - TRANSMITTER. - W. H. 
LICONAIW, Mount Vernon, N. Y., and J. H. 
LEWI S, New York, N. Y. Devices which have 
he en constructed for the purpose where the 
striking of a key wili automatically transmit a 
character of the �lorse alphabet upon a tele
graph-line are open to many objections. They 
ha ve to be wound up before they will operate ; 
if the finger is kept too long upon a key it 
will transmit the same character repeatedly, 
and they are expensive in construction, the"re
fore tbeir use in practice is limited. 'Ille pres
ent device e liminates these disadvantages. 

TROLLEY.-W. S. TICHENOR, Owensville, 
Ind. In Mr. Tichen o r ' s  p atent, the invention 
has reference to improvements in trolleys for 
overhead electric-railway systems, the object 
being the provision of a trolley of simple and 
inexpensive construction and having shaft-bear
ing8 that are practically dirt and dust proof. 

MAGNE'l'O-ELEC'l'RIC GENERATOR. - R. 
C.  CROLCH and J. A. TITZEL, SR., Newcastle, 
Pa. The invention relates to magneto-electric 
generators, the more particular object being 
to produce a type of generator suitable for the 
production of comparatively weak cu.rrents 
when subjected to movements-as, for instance, 
the movements of a person when the apparatus 
i s  carried in the pocket. 

Of I nte rest to Farlllers. 

PLOW.-J. B. HUNTER, Woodlawn, Ill. One 
p ll l'p08e in this invention i s  to p rovide a means 
for 8ecuring the share of a plow to the mold
board and the landside to the beam in a re
movable manner and without the use of bolts 
and nuts, and, further, to provide means for 
making the connection with rapidity and . Ieast 
possible trouble. Another purpose is to pro
' irlp a n  attachment which while particularly 
,,,,apted for turni;'g plows of all kinds i s 
c'(] lIa l ly well adapted to one-horse Or two-horse 
plows, gang and sulky plows. 

Of General I nterest. 

S;\IEL'l' ING-FURNACE.-H. L. WRINKLE and 
N. \VHINKLE, Keeler, Cal. 'l'he invention is 
e8vecially intended for use in c onnection with 
f1 l1id or pulverized fuel,  the arrangement being 
sllell that the material charged into the fur
nace lies in c onical position in the crucible, the 
fuel gases being circulated around the sides of 
the conical mass of material. 'l'he furnace 
also involves a peculiar roof s tructure which 
not only strengthens the furnace but provides 
chambers facilitating heating the air blast. 

OHE-CONCENTHA'I'O R.-W. O� JOURNEAY , 
Ban Antonio, Texas. r.rhis patentee's invention 
is designed to improve the c onstruction of ore
concentrators whereby to better control the 
supply of the pulp and the water supp lied 
thereto and to better regulate the discharge of 
the conc entrates and tai lings ; the object being 
to give an increased capacity to the m achine 
which is designed to operate continuously. 

DEODORIZING APPARA'l'US.-J. B. S U'l'H
""LAND, Seattle, 'Vash. One purpose of the 
inventor is "  to p rovide an apparatus for pre
venting the escape of objectionable odors 01' 
gasps from cooking-tan'ks, rendering-tanks, or 
tbe buildings which contain said tanks, . said 
vessels being of that character used in packing
hou�es, slaughter-houses, or fertilizer-work s ; 
and a further purpose to p rovide a readily ap
p l ied means wher-eby the causes of the odors 
are trapped in their pa ssage from the render
ing-tank to the catch-basin or sewer. 

OV]1]RHEAD-CO�VEYl�R SYSTEM .-J. F. 
ThIcKAY and D. J.  McKAY, Bowie, La. This in
vention refers to cableways, especially those 
for "skidding" logs. Difficulty has been met 
drawing out the skidding-line and the present 
improvements provide means for p aying out the 
skidding-line after the outward movement of 
the carriage and preparatory to loading or re
loading it. The invention also contemplates a 
loading-carriage which is employed in connec
tion with one of the guides for the main cable 
and which permits loading the log� on a wagon, 
railway-car, or  like vehic le.  I t  also contem
plates other improvements ; for instance-a 
t" llsion-block, a double-block structure, and a 
detaehable section for: t�!J" ��tcidlng-line. 

AT'l'ACHMEN'l' FOR, �.�i!�'JIT'RS' CHAIRS.
A. D. KANDLE, P�J,lc oY\l, fl:!. Mr.  Kandle 
p rovides menns whereby to facilitate the in
g,'rtion of the paper,rQli' in" the cy,linder and to 
guide such roll when in ' the' cylinder in such 
manner as to preveJ,lt the " edges of the paper 
sheet from tearing against the metal at the ends 
of the slot through whieh each sheet is guided, 
and also to brace the open eJ,ld of the cylinder 
adjacent to the slotted way for the paper both 
Internally and externally in t/le, use of the -.in
vention. I t  is an improveg}.eJlct over a former 
pa tent granted to thi§. inventor. 

lJ I S P]1]N SI�G-BO'I�l'LE.-C. B. FORSYTH, 
Al exandria Bay, N .  Y.  I n tbe operation of 
the bottle the person wishing to use a p ortion 
of its contents will touch a stem, so as to nn
seat a plug in an upward ' direction. A quan
tity of tbe fluid will then flow down to a per
foration and through a conical bore, as desired. 
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insects. When operated, a person takes hold 
on a handle with one' hand and the rear end 
of shooting-rod with the other and pulls his 
hands apart and then relieves the rod and it 
will  shoot out qnickly. If aimed at a fly on 
the wall,  the fly will attempt to escape, then 
the ca tcllers slam together and kill it. 

SOUND-AMPLI FIER PHON OGRAPH. - R. 
B. S�UTH, 153 Third Avenue, New York city, N. 
Y.,  and C. MCCARTIlY, 2380 Broadway, New 
York. This invention relates to ' improvements in 
devices for amp lifying sounds from phono
graphs or like machines, an object being to 
p rovide a reproducer comprising a p lurality 
of diaphragms so arranged as to be acted upon 
synchronously, whereby the sounds from the 
several diaphragms will be so blended as to 
be emitted from the sound horn a s  a single 
sound, and much more distinct than is possible 
with the ordinary reproducer. 

ILLUSION APPARATUS.-R. B. S�lITIl, 153 
Third Avenne, New York, N, Y. , and C. Mc
CARTHY, 2380 Broadway, New York, N. Y. 
Provision is made in this invention for effective 
and readily-operated means for securing a de
lusion effect, and the improvement is  p artic
ularly adapted for the stage. The vehicle is 
capable of four distinct primary movements 
that may be applied singly o r  two or more 
impressed simultaneously upon the automobile 
floating in the air, so that it may be caused 
to describe complex curved paths, during which 
it turns to p roceed in opposite directions. Any 
or all motions may be stopped at will.  While 
the apparatus is upon the stage all elements 
except vehicle and occupants are concealed. 
Thus the car appears guided through air across 

'the stage space,  turns around and returns, 
then ascends until upside down and retnrns to 
the stage again, without support. Simple 
mechanism operates it from behind the scenes, 
a special system lights the stage, and motion 
to the wheels is given by silent electric means. 

Househo l d '  Utilities. 

allowing the air to pass freely through the 
car, such blinds acting as auxiliaries for the 
ordinary glass windows. 

• EXTENSION CAR-STEP.-G. G. CmrER, 
Kalama, Wash. In this patent the invention 
pertains to improvements in extension-steps for 
passenger cars or coaches, the object being to 
provide steps that may be readily attached to 
the ordinary fixed step s and so arranged a s  to 
be easily moved to and held in its lowered posi
tion and m oved automatically to its upper 
position when not required for use. 

Designs. 

DESIGN FOR A POCKET SAFETY-CLIP 
FOR FO(;NTAIN-PE�S AND P]1]NCILS.-M. 
II. DURYEA, Hackensack, N. J.  Mr. Duryea has 
invented a new, o riginal, and ornamental de
sign for a pocket safety-clip for fountain-pens 
and pencils, comprising a human hand firmly 
gripping the ring portion of the clip. 

NO�'E.-Copies of any of these patents will  
be furnished 'by Munn & Co. for ten cents e ach. 
Please state the name of the patentee', title of 
the invention, and date of this paper. 

Busin�ss and P�rsonal Wants. 
READ THIS COLUMN CAREFULLY,-You 

will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the infOrmation. In every case it is neces
sary to give the nUlllber of the inquIry. MUNN &; CO. 

Marine Iron Works. Chtcallo. Catalogue free. 

Inqu iry No. 7290.-For manufacturers of moving 
and gypsy wagons. 

Have you much figuring to do, chiefiy multiplicaUon 
and division ? The " Brunsviga," will save you 90 per 

cent of time and all mental elfort. 18 and 13 figures 
products. Automatic devices make error impossible. 
Simple. Lasts ll1etime. Sent on trial. FELIX HAM· 

uerle8� 
HINTS TO CORRl!lSPONDJ!lNTS. 

Names a.nd 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 time should be 
repeated ; correspondents will bear in mind that 
Borne answers require llot a little research, and, 
though we endeavor to reply to all either by 

, letter or in tbis department, each must take 
his turn. 

Buyers wishing to purchase any article not adver� 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Speoial Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientifio Amerio2,n Supplements referred to may be 
had at the office. Price 10 cents each. 

BOOk;
ri

�:
.
ferred to promptly supplied on receipt of 

Minerals sent for examiua tion should be distlnctl7 
marked or labeled. 

( 9784 ) J. A. H. asks : Will you kind-

SCREEN.-J. S�'ORK, San Diego, Cal. The BURGER, 00 W illiam Street, New York. 

Iy explain in your Notes and Queries column a 
fact that has puzzled me a good deal '! Why is 
.it that lightning should splinter a tree up as it 
does '! Now, lightning being electricity, has no 
shape or weight, and consequently can have no 
momentum or purely mechanical energy which 
it would impart to the tree in tearing it to 
pieces. Will  you kindly try to clear np this 
question '! A. Although e lectricity ,is not sup
posed to have ordinary mechanical p roperties 
snch a s  momentum, weight, etc.,  it yet has the 
ability to p roduce these effects in other bodies. 
A shock of a small coil will give a very savage 
jerk to an arm o r  a leg, and the blow or kick 
given i s  a striking mechanical effect. The shat
tering of tI'ees and structures by lightning may 
be in part accounted for by the sudden evolu
tion of heat, vaporizing tbe water in the iree, 
expanding the gases, and producing all  the ef
fects of an explosion. 

invention relates more particularly to those Inquiry No. 729 1 . -Wanted, manufacturers of 
window-screens which rol l  in the manner of a �:;;��ni��iel���d 

\'';J'::,; fgi 
t
���!{:: also for makers of 

�urtain and which are especially adapted to co
operate with the upper window-sash. Its 
priJ;tcipal objects are to provide an efficient 

.. U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry N o _  7292.-For makers of tin mucilage 
brushes and caps. 

( 9785 ) F. G. S. asks : Is there any 

arrangfl ment in which p ositive movemen t  in lfor bridge erecting engines. J .  S. Mundy, Newark. N. J. 

simple formula for calculating the power of a 
magnet when the size of wirE', number nf tUI'lIS, 
and E. M. F. of battery are known ? Will  this 
formula lipply in the case of a solenoid '! A. 
The tractive p ower of a magnet is found by the 

operation i s  imparted to both the screen and 
I nquiry No. 7293 .-Wanted. macbinery for manuits support. It is sightly, durable, keep s tight, factu rlng or converting sisal or hem p  from the plant. 

and kinking upon the roll is imp ossible, while 
the movement of the sash is utilized t o  secure 

Drying Machinery and Presses. BIles. I�ouisvi1le. Ky. T O lif. v A  
I nquirv 1'\ 0, 7294-.-For parties to make small 

these results without complication. stamped s"teel novelty work. also makers of machinery 
and outfits for such work. 

formula Pounds = ----- in which T is 
2661 L 

BABY-CABINET.-MARY A. KUYKENDALL, 
Handle & Spoke Mchy. Portland, Ore. One intention in this case is 

Cbal<1"in Fall., O. 
Ober Mfg. Co., 10 Bell St., the number of turns of wire, 0 the current in 

amperes, M the permeability of the iron. of the 
core, A the area of pole pieces, and L the mean 
length of the magnetic cirelli t .  Jj'or a solenoid 

to provide a cabinet of convenient siz e ,  adapted 
for movement in any direction over the floor, 
comfortably padded, and having an open top, 
thus affording a box-like receptacle wherein 
an infant may be placed on a bed, and kept 
out of danger.  Another i s  to p rovide inner 
handholds, which enable a baby to get upon 
its feet and lem'n to walk around the walls 

Inqu iry No. 7291i .-For makers o.f engine gang 
plows for use behind traction engines. 

Adding, mliltiplying and dividing machine, all in one. without iron the permeability is 1 ,  since the 
�'elt. & Tarrant Mfg. Co . .  Chicago. permeability of the, air is the standard of com-

In qu iry 1'\ 0_ "296.-For makers of hand swinging parison, and hence is unity. For a straight 
acetylene lamps. coil the result will be of little value because of 

Sawmill machinery and outfits manufactured by the the great leakage of lines of force, and the 
Lane Mfg. Co . . Box 13. Montpelier, Vt. great length of the circuit of the lines in the 

of the structure without being bruised 
of fall ing, and a further intention, to 
a holder to p l a e e  play things. 

in case I n q uiry No. ,..29,.. .-For a machine for cutting air. 
p rovide �'������eter

e
Of�����;rig��� i��h�':.OOd varying from ( 9 78 6 )  

WI"'DOW.-C. CHABAL, New York, N .  Y. 
This window belongs to the class designed to 
be swung into a room for the p urpose of con
veniently cleaning the outer side of the glass, 
the object being to p rovide a . supplemental 
swinging casing in which the upper and lower 
sash are arranged to slide and whereby both 
sashes may be moved together in the inner side 
of a �oom. 

Machines and IU echanical Devices. 

I�OADIKG A:-<D U�LOADING MACIlINE .-
S. MUNSON , Fowler, Col. Mr. Munson's in
vention refers to a machine for loading and 
unloading whiCh is capable of many uses, but 
i s  especially adapted for the transportation of 
rails. The objects ' are to provide convenient, 
efficient, and inexpensive means which can be 
moun ted upon an ordinary flat or cc)aI car for 
unloading rails therefrom or transferring them 
thereto. 

TYPJ1J - C LEANING ATTACHMENT FOR 
TYPE-WRITING MACHINES.-J. H. LADD, 
Falls Church, Va. This type-cleaning device 
is, adapted to b e  detachably secured to the 
ribbon-carrying bar or plate of type-writing 
machines of the class represented by the "Rem
ington," the "Densmore," and the "Smith 
Premier," in all  of whieh machines the type
carrying levers are arranged in a circle and 
adapted to be th.rown upward to bring the 
types in contact with the ribbon. 

TYPE - CLEANING ATTACIUIFJNT FOR 
TYP]1]-WRITING MACIIINE S.-R. C. fLu!-
�ULI", Woodbridge, Va. �fr.  Hammill's inven
tion is adapted to be detachably secured to 
and supported by the ribbon-carrying bar or 
guide of type-wri ting machines of that class 
represented by the well -known "Remington, " in 
which ' machines the type-carrying levers are 
hinged and p endent in a circ l e  traversed di
ametrically by the ribbon-gu ide. It  i s  small in 
size, may be quickly applied to and removed 
from the ribbon-guide, and is self-fastening and 
self-supp orting in the guide. 

I sell patents. To buy. or having one to sell. write 
Chas. A. Scott, 719 Mutual Life Building, Butralo, N. Y' 

In quiry No. 7298.-Wanted, catalol!lles and pri
ces ot' soap manufacturing machinery. and estimate on g��fol��'iI�.::tfit for making 1,000 to 5,000 pounds of soap 

W ANTED_-Patented speCialties o.f merit, to manu
facture and market. Power Specialty Co., Detroit. Mich. 

Inquiry No. "299.-For manufacturers o.f alumi
num paper. 

Wanted to manufacture some light, quick-seIJing 
article. Fully equipped plant. 

E. C. S. writes us : Solution 
of problem of soldiers and couriers, SCHlNTU'IC 
AMERICAX September 2, 1903, r age 186, No. 
9750. 

Let A B represent the column at the time of 
commencing its march, the courier being at A. 
'While the column moves a distance equal to 
B 0, the courier moves from A to 0; and while 

F. G. Waterhouse, Flatiron Bldg., N. Y. 

Inquiry No. "300.-W,,nted, drawing and pat-
the column moves a distance equal to 0 D, the 

terns for making small rowboats. courier moves from 0 to B. 
The celebrated U Homsby-Akroyd " Patent Safety Oil 

Engine Is bunt b7 the De La Vergne Machine Company. 
Fo.ot of East 138th Street, New York. 

Iuquiry No. "301 .-F'or makers of tinfoil. 
WANTED. - Ideas regarding pateutable device for 

water well paste or mucilage bottle. Address Adhe

sive .. P. O. Box 773, New York. 
Inqniry No.  7302. -}!�or makers of metal horns 

such as used on talking maChines. 
Mechanical devices of brass, aluminum� and kin .. 

dred metals manufactured for inventors and patentees" 
and marketed on royalty, when desired. Imperial Brass 
Mfg. Co., 241 So. J etrerson St., Chicago, Ill. 

Inquiry No. 7 303.-Wanted. right to build a good 
make of gasoline engine in Canada. 

Manufacturers of patent articles, dies, metal stamp
ing. screw machine work. hardware specialties, wood 
fiber machinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 7304.-Wanted, a machine for filing 
small saws. 

Absolute privacy for inventors and experimenting. 
A well-eqUIpped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor. 

atories, 548 East 80th St., New York. Write to-day. 
Inquiry No. 7301i .-For the manufacturers of the 

Buffalo Hot Air Engine. also of the H Essex," or for a 
small hot air engine, 1-40 to 1·8 h. p. 

W ANTED.-The patents or sole agency for Britain 
and France. of new machines and articles used in the 
Brewing and Allied Trades. Highest references given 
and required. State best terms with ful l  particulars to 
" Wideawake." care of Street's Agency, 30 Cornhill, 
London, England. 

Inq niry No. 7306.-Wanted, hand-braided cotton 
line % inch diameter, in loops of about 20 inches ; end
less. braided at ends. 

Inquiry N o .  "307.-Wanted, a first-class pattern 
maker. to do accurate work from blue prints. 

Let x represent B 0, and y represent 0 D.  
Then x + y = 25 ( 1 )  

x + y - 2 5  = 0 ( 2 )  
Now, a s  the column moves a t  a 11 n iform rn(o 

of 8peed throUllhout, and that of the courier is 
also con8tant : 

( x + 2 5 )  : x : : x : y ( 3 )  
x y  + 25y = X2 ( 4 )  
i1!Y + 2 5 y  - X 2  = 0 ( 5 )  
Multip lying ( 2 ) b y  x, X2 + xy - 25x = 0 ( 6 )  

- X 2  + xy + 25y = 0 
Subtracting (G )  --------- ( 7 ) 

2X2 - 25m � 25y = 0 
Multiplying ( 1 ) by 25, 25x + 25y = 625 ( 8 ) 
Then by addition : 2X2 = 625 ( 9 ) 

X2 = 3 1 2 . 5  
x = '1'3 1 2. 5  = 1 7 .6776+ 

Therefore the distance the courier traveled 
was equal to 2 5  miles plus 2x = Ans. 60.3553+ 
miles. I do not think the rate per hour neces
sarily enters into a consideration of this p rob
lem , as it could quite as well  be a rate ' per 
rninute or per yea1', or even that of Mark 
T\vain's fam��ms glacier. 

As soon as released a spring ' will  operate the Raihvays and Their Accessories. 
Inquiry No. 7308.-Wanted, address of manufac

turers of metal diaphragms, such as are used in tele
pbone transmitters and recelvers. 

( 9787)  J. A. T. writes : Yesterday about 
fonr o'clock in the afternoon, while looking 
toward the east, I saw what looked to be a 
meteor in the heavens t raveling toward the 
east-quite a ba ll  of fire, about the size of a 
child's head, with a long tail. Now, this 
looked to be very near, so much so that one 
would believe it fell as near a s  three miles 
from where I was standing. Now, do you 
think this possible, or is i t  very deceiving to 
the sight, and could it have been in some 
other atmosphere ? I think I have read of 
where they have fallen on the eartb, and it 
would interest me very much to have this re
ported.  A. The observation of " m eteor in 

the air by dayl ight i s  interesting. It I s  not 
lil<e l y  that it was as near a s  three m i les, 
however. Had it been no farther away, It 

plug once more and close the outlet from the C O LLAPSIBLE BLIND OR SHUT'l'ER.-G. 
bottle. The receptacle i s  for the use of anti- McMur"Ll<:N, Perth, Western Australia, Aus
septic liquids, l iquid soap, etc. tralia. 'l'his improvement has reference to 

FLY AND MOSQUITO GUN.-R. PETERSEN, lath blinds and shutters, and more particularly 
A sbury Park. N . . T. This invention refers to im- to that kind of blind usually fitted in tram 
provements of guns by mean s of which any and rail way cars and sneh like vehicles for 
lierson can catch and destroy flies and other i intercepting the rays of the sun and also 

I n q uiry No. 7 3 09.-For makers of evaporators 
for evaporating apples. 

Inquiry No. 7310. -Wanted, catalogues of ma
chines for cleanIng fiber sisa1. 

Inq u iry No. ' 3 1 1 .-WRnted, catalogues of run
ning gears, equipped with wheels and drfi'erentinl gear, 
to be bevel-driven. not chain ; also for catHlogup� of 
magnetos for jump spal']!: ignition, with or without c01l, 
also of Clutches. 
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would have seemed just at hand. Many (If 
these bo flieR have fallen to th" earth, and may 
be Sf'f'l1 in our 11lnsenmH. 

( 9 788 )  L. E. S .  asks : 1. Increase in 
distance requires finer wire, or a greater nlUll
bel' of ohms resistance, in the telegraphic 
relay. Why i s  this ? A. A greater distance 
requires a finer wire on a telegraphic relay in 
orde.r to seeure a greater number of turns of 
wire in the same space, so that the magnetiz
ing power of the c u r rent may be as great as 
possible. The inn'ease in the number of 
turns of wire is more important than the in
crease of resistance due to the finer wire.  
2.  Why is the glass front in the search light 
divided into verticwl .s tlips o f v l""8 ? A. The 
glass in the frout of a search light i s  divided 
in to strips to reduce the loss if a crack is 
made by the heat. '.rhese need not be vertical. 
3.  A telegrapbic cable cros"ing the ocean is 
hroken. The broken plaee i s  some distance 
from shore. How can the distance from shore 
to the end of the broken cable b e  aseertained ', 
What instrument is used ? A. The distance 
to a break in a cable i s  determined by meas
uring the resistance of the cable to the break , 
at which point the wires are grounded, and 
hence have no resistance. S ince the resi stance 
per mile i s  a l ready known, it  is easy to cal
culate the distance to the break by dividing 
the measured re sistance t o  the break by the 
resistance per mile. 4.  What is the greatest 
nnm bel' of  volts that have been p assed through 
the human body without harm ? A. Volts are 
not passed anywhere in an electric circuit. 
Volts are the p re ssure which makes the am

power, but when heavy machinery Is connected 
to it ,  it requires mueh steam to drive it. 6. 
( ;:lU you g'lve me the fOl'nlUla for constructing 
a tangent galvanometer so that certain degrees 
deflection wiII equal certain value of current '! 
A. A deflection of a c ertain nnmbu of degrees 
a lways represents the same current in a given 
tangent galvanometer. You do not require any 
special formula to determine the current for 
any deflection. Use the ordinary formula for 
the tangent galvanometer, an d substitute the 
natural tangents for tangen t a in the formula. 
Calculate the corresponding current in each 
ease.  Form a table of these eurrents for each 
angle, and keep it for reference. You will 
then save the trouble and labor of making the 
calculation for eaeh reading ; \ye mail you a 
copy of our SUrl-'LEMEN'l' Catalogue, in which 
you will  find mention of articles on the con
struction of galvanometers. 

Dissolve the vanil l1n in the alcohol and add the to. '.rhe contents of solid substances in the 
water. I I .  Mosk. 1 p >l r t  : flota RBium carbonate, varnishes should not be l e s s  than 1 :;  per "en t 
1 p a r t ; van il la  beans, (;0 parts : boiling water, and not less than 8 per cent in t he p o lishes. 
240 parts ; alcohol , 720 pal't-�. l\I ix the vanilla, According to the inventor, the , benzine varnishes 
cut fine, the musk and p otassium salt, and can not only entirely take the place of the 
pOll r  o v e r  t b e m  t h e  boiling water. L e t  them spirit lacquers a n d  polishes, b u t  even afford the 
stand until quite cold, then add the alcoh ol and advantage of fa cilitating and accelerating the 
set aside for 14 days. 11�inally strain, exprpss, work, on account of the quicker evap oration of 
and filter the percolate. III. Vanilla ill fine the benzine. 

( 9 8 0 1 )  C .  L .  asks for a formula for 

( 9 791 ) F. C, B. asks for a padding 
paste. A .  Glue, 4 p ounds ; gIJ'cerine, 2 p onnds ; 
linseeu oil ,  �� pound ; sugar, � p onnd ; aniline 
dJ"e, q. s.  The glue i s  softened by soaking it 
in a l ittle cold water, then dissolved together 
with the sugar in the glycerine by aid of heat 
over a water bath. To this the dye is added, 
after which tbe oil  is well stirred in. I t  is 
used hot. Another composition of a somewhat 
similar nature is  p repared a s  follows : Glue, 
1 pound ; glyeel'ine, 4 ounces ; glucose sirup, 
about, 1 ounce ; tannin, 48 grains. Give the 
compositions an honr 01' more in which to dry 
o r  set before cutting or handling the pads. 

bits, 2;)0 parts ; alcohol, 2 ,500 parts ; \vater, 
1,500 parts. ;\Iix the a lcohol and water and 
pour one-third ot the mixture over the cut red paint used on magnets. A.  '.rhe "paint" 
beans. Put i n t o  a vessel with a tight cover, used on magnets is usnally n on-conducting 
place in the water bath and keep for one hour shellac _ varnish, carrying cinnabar. Try the 
at 60 deg. C .  Pour off the liquid and set aside. following formula : Cinnabar, pulverized, 3 
To the residue in the vessel add one-half of parts ; Venice turpentine,  2 parts ; shellac, pale,  
the remaining alcohol and water, and treat in 1 part : alcohol, 9" per cent, suffilcent. Melt 
the same manner. Repeat the operation with turpentine and shellac, remove from fire, let 
the remainder of the liquid. Rpmove the cool down to about 140 deg. F. , and add 10 

vanilla t o  an extraction apparatus,  pack 'lIld parts of the alcoho l. Rllb up the cinnabar with 
extract with 2;)0 parts o[ alcohol and water sufficient aleohol to mix a paste, and add it 
mixed in the p rop ortion indicated above. Mix t o  the melted mixture. Put on a water bath 
the results of the three infusions, filter, and for a few minutes, and stir contimJOusly, until 
wash the filter with the result of the percola- a smooth, homogeneous fluid i s  ohtain ed. Re
tion, all owing the percolate to run through and nlOV(� froIn fire, and stir until cold. Preserve 
mingle with the original filtrate. To pre- in well-stoppered vials, and when desired for 
pare a sirup with either of these essences, mix use return to the water bath, and heat until  
1 "  parts of the essence, 8 pal·ts of caramel the liquid can be applied with a brush. The 
solution, and 4· .500 parts of the sirup, in which magnet should be warmed before applying. 
is parts of gelatin have · been p reviously dis-
solved bJ" the aid of gentle heat. 

NEW BOOKS, ETC, 
( 9 7 9 7 )  E.  G. asks : I would like to 

receive information on the following subj ect DER EISEN-BETON UND SEINE ANWENDUNG 
1M BAUWESEX. Von Paul Christophe. 

( 9 792 ) A. G. H. asks how to restore ���·��g:n;�iff:�����s
h�\� ���r

c::ia�� isD:'�ke� Berlin, 1905. Verlag : Tonindustrie 

��y 
a

di�:�e�c:P��'�h�o��co
t:;:r:s�p::�\ it

A�;�: ��Jlun;or���o 
il{������iOn�ro!�' ���: peree flow, and amperes do the harm to the cmpe. A. Black crape may be freshen e d  and 

person who receives the current. If the made to look almost equal to new if treated 
curren t has a high voltage, the shock is more in the following way : Lay over the ironing 
severe. Men have received shocks from cir- tahle a piece of black cambric or d oth of any 
cuits with 2 . ,,00 vol ts  on them without special kind, and pin the p iece of crape smoothly 
harm, and again men have he en killed when through to the blanket, stretching it out to i ts 

mechanism for breaking contact in the primary Price, $ 8 .50 .  
c o i l  does not make m u c h  dift'"nnce to t h e  spark, Although originally published in 1902, it can-
provided the break is made suddenly. nof be denied that the work before liS is a most 

( 979 8 )  C. L. T. asks for a .formula for 
the voltage i s  only 500. The effect depends original size. vVring another piece of black japanner' s  gold size. A.  Gum animi and as

upon something more important than volts ; cambric out of water and lay it over the crape, phaltnm, each 1 ounce ;  red lead, yellow 
that. i s .  upon the resistance o f  t h e  man w h o  patting it down with t h e  p a l m  of the hand. litharge and u m b e r ,  e a c h  1 Y:, ounces. Reduce 
receives the shock. This is affected by the Now take hot flatirons and pass them over the to a fine p owder, mix and put them with a 
moisture or dryness of his sk in and c lothing, wet cloth,. letting them just tonch the cloth, pound of linseed oil into a pipkin, a n d  boil 
and t o  an extent perhaps upon his nervous but allowmg n o  pressure to come upon the gently, constantly stirring until thoroughly in 
condition. I t  depends also upon the time crape. When the cloth has become dry from corpora ted. Continue the boiling until it be
which the current acts npon the man. This I 

the he�t o� th: iron remove .it, but let t�lC c o m e s  as thiek as tar,  as it cools.  Strain 
answ e r  relates to commercial circuits and crape l emam pmned dow n until all  the mOls- through flalOnel , and keep for use, carefu llJ" 
hea vr currents. "'hen the current is that of ture has evap orated and it is  perfectly dry. stoppe d  up. When wanted, grind with as much. 

an induction coil or high-tension transformer, The crape will  now feel and look like new. A vermilion as will  give it an opaqueness, and 
such as Mr. Tesla used in his famous- experi, long veil can be renovated in this way, making dilute sufficientlJ" with oil  of tnrpentine to 
ments, a mill ion o r  more volts seem to be sure that the part redressed comes under the work freely with a pencil.  O r, take linseed oil . 

without any perceptible e ffect. A man may edge of the wet cloth. 1 p ound ; gum animi, 4 ounces. Boil the oil ,  
hold an incandescent lamp bulb in his hand, ( 9 793 ) F. J. H. asks how to make and add gradually the gum animi finely pow
and the sparks fiy for a long distance through koumyss. A. Fresh milk, 1 2  ounces ; water, 4 

dered, until dissolved. Let the -mixture boil to 
the air to the lamp and light it to full candle onnce s ; brown sugar, 2 Y:, drae h m s ; compressed the consistence of tar on cool ing, then strain 
power, while he feels n othing of the current yeast, 24 grains : milk sngar, 3 drachms.  Dis- while warm through a coarse cloth for use. 
which i s  passing through him. Your question solve the milk sugar in the water, add to the Previons to being used, it must b e  m ixed with 
then does not admit of a categorical an swer. milk, rub the J"east and brown sngar down in vermilion and oil  of tnrpentine, as above. This 

'1 k' dl a mortar with a little of the mixture, then size may be used on almost any substance, and 

ans��r
89

�he
C

'f�;0:;n�Sk:�es:::� I ���Ug�n tJ::: strain into the other portion. Strong hottles no �r�P at: ation of the ':r0rk �s �tes�ary, he

column of notes and queries in your valuable are very essential,  champagne bottles being fre- �on ;Ylng a�h 
eve? an 

t
per ec y c ean �:'t 

paper : Which succeeds the other, day or qucntly used, and the corks should fit very p:��'ared 
0 

a�,s:bov: ����' :�au�e�.
ro�;:-e:u;:'�:a� 

night ? A. In our calendar the day begins at tightly ; in fact, it is almost necessary to use it with a brush over the surface to be gilded, 
midnight and the morning precedes the after- a bottling machine for the purpose, and on ce or draw with it, bJ" means of a pencil ,  the 
noon. 1'he answer to your question , however, the cork i s  p roperly fixed it should b e  wired designs in tended, carefully avoiding t o  touch 
: s, day sncc eeis night and night succeeds day down. Many failure s have resulted because any other parts. Let i t  remain un til fit to re
i n  eeaseless round. the corks did not fit properlJ", the result being c eive the gold, which is to be determined in tllat the carbonic gas escaped a s  formed and the same manner as in oil  gilding, by the finger. ( 9 790 ) H. M. asks : 1. Could not the left a worthless preparation. It is further Then go over the work with a soft came l ' s  hair core of an induction coil b e  made longer and necessary to keep the preparation at a moderate pencil. The whole being covered, it  must be the secondary coil be p laced beside the p rimary tem p,"rature, and to insure the article being left to dry, and then the loose powder lightly coi l and not over it, and thus save con siderable I properly finisbed, the bottles are to be gently brushed off. 'Yhen gold leaf is used, the lengt h of wire, and also number of turns of shaken each day for abont ten minutes to pre- method of sizing is the same, but the operation wire in secondary '! A. Induction coils have yent the clotting of casein. I t  i s  as  v;ell  to 
hf'en made with almost every possible relation take the precaution ' of rolling a cloth around requires more nicety. There are various sorts 
of the various parts, with the result that i t  is  the bottle during the shaking process, as  the of gold p owders-pure gold powder, Dutch, 

a general agreement of experimenters that the amount of ga s generated is great, and should m osaic, etc., any of which can be procured at 

usual mode of arranging is the best. The the bottom be of thin glass o r  contain a flaw the artistis' color shops ready for use. When 

secondary coil is sometimes placed by the side it may give way. Some few days elapse before the whole has been gilt, any parts nn c overed 

of the primar'J" in the transforming of alternat- the fermentation passes into the acid stage, and may be repaired by wetting with a camel's hair 

ing Cllnents for l ighting, but then the core is wben this has taken p lace the preparation is pencil ,  and covering the part with gold, avoid

especially designed to save the lines of force. much thicker. It is  now in the proper COll- ing, as  much as possible, touching the perfect 

In coils for giving sparks the core sho u l d  not dition t o  be used.--;-Pharmaceutical Era. gilding, as  i t  frequently causes i t  to turn black. 

he unnecessarily long, since the object i s  to ( 9 794 ) J.  H.  P. asks how to paste ( 9 799 ) A.  L. B.  asks how newspaper 
secure a s  sudden a demagnetization of the e o r e  l alJCls on c o r k .  A. Gum tragaeanth, 1 ounce : pictures can be transferred. A. Prepare a 
as possible. You would better conform to the gum arabic, 4 ounces. Dissolve in water, 1 liquid by dissolving 1% drachms common yel
proportions of coils as given in the bes', hooks. pint ; strain, and add thymol,  1 4  grains,  SIlS- low soap in 1 pint of hot water, adding, when 
Take Norrie's "Induction Coils," for a guide. nearly cold, iP;.i fluid ounces spirits turpentine, 
We can furnish it for $1. 2 .  Do the outer coils pended in glycerine, 4 ounc es ; fin ally add water and shaking thoroughlJ" together. This fluid is 
o f  the secon dary add as much streng til to the to make 2 pints. ( 2 )  Rye fionr, 4 ounC0S ; applied liberally to the surface of the printed 
'coil  as do the turns of wire wound nearest the wa ter, 1 pint ; nitric acid, 1 drachm ; carbolic matter with a soft brush o r  sponge (b eing 
eore '! A. 'rhe ollter tm'ns of secondary wire acid, 1 0  minims ; oil of cloves, 10 minims ; careful not to smear the ink, which soon be-. d '  t glycerine, 1 ounce. Mix the flour and water, comes softened ) and allowed t o  soak for a few have not the same value III pro UCI�I�he

cu:'�d
n

e strain through cheese cloth, and add the nitric minutes ', then well  damp the plain paper on as do the turns near the primary. acid. Apply heat until suitably thickened, and which the transfer is to be made, place it upon of securing a small-sized secondary is to use add the other ingredien ts when cooliI)g. '.rhis 
the engraving and suh.l·ect the whole to mod-the finest p ossible wire. No. 3 6  to 40 i s  em- paste i s  suitable for almost any kind of l abels, On sepa-ployed. 3.  How i s  the magnetic resistance of and it will  adhere t o  almost anything. erate pressure for about one minute. 

be fO'lnd a piece of iron calculated ? If  I know the rating them a reversed transfer will c 

ampere turns how may I know the strength ( 9 79 5 )  F. J. C. says : Please give on the pap er. 
of the magnet ? A. The magnetic resistance, me a formula for library paste. A. A good ( 9 800 ) 
or reluctance, as it is called, is equal to the white library paste may be made by any of 
length of the circuit divided by the p roduct the fo llowing processes : 1. Water, 1 quart : 
04' the permeability by the area of cross section alum, % ounce. Dissolve and add enough fiour 
of the iron .  T h e  tractive power o f  a magnet t o  bring to t h e  c onsistence " f  cream, a n d  then 

J. B .  C.  asks for a' benzine 

in poumls is found by the formula, bring it to a ':Joil ,  stirring a l l  the time. 2 .  

TO . M . vA Starch, 2 drachms ; sugar, 1 ounce ; acacia, 2 

Pounds = _____ drachms ; ,vater, sufficient. Dissolve the gum, 
26m L add the sugar, and boil until the starch is 

in which TO is the ampere turns, M i s  the cooked. 3.  Rice 
l
star�h, 1 onn ce : gelatin, 3 

permeability, A is the area of cross section dr.ac?ms ; w�ter, V2 � mt.  .He�t WIth const�nt 
of poles, and L is the mean length of m agnetic I stlrr mg, untIl tbe mIlky IlqU

.
'd becomes threk 

circuit. 4. "'hat voltage will  a five-bar tele- and glassy, when the paste IS ready for �se. 
phone generator furnish ? A. The ordinary An� of tl�ese pastes may be p re�erve? by a?dll�g 

telepho,{e generator will  giye from 65 to 75 a � lttle 0;1 of ��o�e� or carbolIc aCId, salIcylIc 

volts.  What a five-bar generator gives we are aCid, or orma e y e. 

not able to say. 5. Why is it that a generator ( 9796 ) W. B. K. asks for informa tion 
requires more power to turn its armature concerning vanilla extract. The National Drug
when delivering heavy current than when on gist, of St. Louis.  has published the following 
open circuit ·? A. The generator requires more formulas for preparing three grades of vanilla 
power to drive its armature when it i s  deliver- essences. translated from the Zeitschrift fiir 
ing cUITent because it  is then doing work. Kohlensaure Industrie : J .  Vanillin,  20 parts ; 
An engine running free does not require muc h  absolute alcohol, 600 parts ; water, 450 parts. 

varnish and p olish. A. Various kinds of resin 
can be carefully melted, according to the va
riety of the varnish o r  polish to be produced, 
in hermetically closed kettles under addition of 
boracic acid and, after cooling, moistened with 
methylic alcohol. The liquid gums thus 
treated are completelJ" soluble in benzine. The 
following gums enter into use : White o r  yel
Jaw shellac,  sandarac, mastic, ::\tIanila g'um lae, 
stick lac, etc. , either alone o r  mixed together. 
acc ording to whether the p olish and varnish is 
to be light colored, yellow, or red, duIl,  or 
transparent. The percentage of  boracic acid, 
gum, and methylic alcohol varies according to 
the quality of the resins employed and the 
de stin ation bf the varnish and polish , but in 
n o  c a s e  m u s t  the quantity of horacic a c i d  ex
ceed 5 per cent of the resin quantity em
ployed, and the proportion of methJ"lic a lcohol 
should not, even in case the hardest and most 
scarcelJ" fusibl e  gums are emp l oyed , make up 
more than the weight of the resin a m ounts 

exhaustive and valuable contribution to a sub
ject of ever-growing importance. Mr. Chris
tophe's  work is divided into five parts, in the 
chap ters of each of which an enormous amollnt 
of material, which he  was able to gather in h i ,' 
capacity of engineer, has been admirably dis
tributed. In the first part, general principle s  
and methods of construction are discussed. In 
the second, methods of application are treated. 
In the third, the preparation of material i s 
discussed. The fourth division is devoted t o  
theoretical considerations, and t h e  fifth is a 
thorough review of the advantages and disad
vantages of reinforced c oncrete. 
MODERN ELECTRICAL CONSTRUCTION. By 

Henry C. Horstman and Victor H. 
Tousley. Chicago :  F'rederick J. 
Drake & Co., 1905.  16mo. ; pp. 345 . 
Price, $1 .50 .  

T h i s  work is i n  tended as a rel iable and 
praetieal guide to the beginner in electrical 
eonstl·uction. 'I'lle rules of the National J']lec
trical Code adopted by the National Board of 
Fire Underwriters are c ontained in full and 
are IIsed as a text with proper explanatory 
ma tter interspersed. The book is thoroughly 
practical and is well illustrated. 
THE OUTLOOK OF NATURE. By L. H. 

Bailey. New York : The Macmillan 
Company, 1905 .  8vo. ; pp. 2 9 6 .  Price, 
$1 .25 .  

T h e  contents o f  t h i s  volume consist of four 
lectures delivered last January a t the Co lonial 
Theater, Boston, as a part of the University 
course, nnder the auspices of the education a l  
committee of  the 'I'wentieth C e n huT  Cl u b .  
rr h e  lectures are on t h e  fol lowing sllhjf'C'tp, : 
"The Realm of the Commonp lace" ; "City a n ,1 
Country" ; "The School of the Futnre," and 
"Evolution : A Quest o f  Truth." 
THE SANITATION OF A COUC'iTRY HOUSE. 

By Dr, Harvey B. Bashore. New 
York : John Wiley & Sons, ] 9 05.  
12mo. ; pp. 102 .  Price, $1.  

�'his  sm a ll  volume contains m a ny useful 
hints on the p�oper sanitation and beautifying 
of a country place. Its author has had a great 
deal of experience in his c apacity of inspector 
for the State Board of Pennsylvania. Not only 
is the subj ect of sanitation and proper sanitary 
a rrangements o f  a conn try house and its. sur
roundings gone into, but the book also de· 
scribes the proper method of eonstrll eting a 
sanitary camp. 'I'he book is very eompletely 
illustrated by some fifteen half-tone p l ates. V,'e 
recommend it most heartily to all dwellers in 
the (,oun try. 
PLANE AND SPHERICAL TRIGONOMETRY. By 

P. A. Lambert and H. A. Foering. 
New York : The Macmillan Com
pany, 1905. 12mo. ; pp. 104. Price, 
60  cents. 

'I'he authors believe that thIs textbook will 
develop in the student the abil ity t o  think ant 
and apply the relations between the trigono
metric functions. Tables of the functions a r e  
not included i n  t h e  book, a s t h e  authors con
sider it  better that the student shonld nse sepa
rate tables. The whole work is so a rranged that 
it encourages the student to use his reasoning 
powers, not merely to memorize. 
FARMER'S CYCLOPEDIA OF AGRICULTURE. 

By Earley Vernon Wilcox, Ph.D.,  and 
Clarence Beaman Smith, M.S.  New 
York : Orange Judd Company, 1904.  
Small 4to. ; pp. 619,  477  illustrations. 
Price, $3 .50 .  

Believing that a digest of t h e  results-for it 
is results that the farmer is after-ohtained 
hy farmers and expel"imenters is greatly needed. 
the authors undertook the publication of this 
\vork. rrhe volume contains a l a rge amount of 
valuable information which has been culled from 
the " a rming papers, the Bulletins of the Ameri-
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can Agricultural Experiment Stations, and from 
work done in foreign stations, and by individ
uals, as well. The book treats fully of agri
cultural science and practice with regard to 
field, orchard, and garden crops, spraying, soils, 
the feeding and diseases of farm animals, dairy 
farming, and poultry raising in the United 
States and Canada. It is divided into eight 
main parts, which treat of Field Crops ; Garden 
Crops ; Fruits and Nuts ; Cattle and Dairying ; 
Live Stock ; Poultry ; Fertilizers, Soils, Drain
age, and Irrigation ; and Miscellaneous sub
jects. The cultural details of all commo� plants 
are given, and full directions are supplied for 
raising all sorts of c rops. The various fun
gous diseases and insect pests that attack these 
crops are also fully described. 

CLAY MODELING AND PLASTER CASTING. 
Edited by Paul N. Hasluck. Phila
delphia : David McKay, 1905. 12mo. ; 
pp. 156. Price, 50 cents. 

This is a very complete little handbook, that 
goes fully into the details of clay modeling. 
The tools and materials used are fully described, 
and the various processes of molding are gone 
into in detail .  A chapter on Modeling the Hu
man F'igure will no doubt be found useful to 
young sculptors. The book i s  a compilation of 
matter published in Work, and any further in
formation not contained in its pages may he 
had by addressing the editor of that journal.  

RELIGION AND LUST. By James Weir, Jr.,  
M.D. Chicago : Chicago Medical 
Book Company, 1905. 8vo. ; pp. 233. 
Price, $1.50.  

In the third edition of this  monograph, the 
author has c onfined himself almost wholly to 
a discussion of the psychical cOlTelation or re
ligious emotion and sexual desire, having 
eliminated certain of the p sychical problems 
embraced in the first two editions an d added 
instead a bibliography. The book also con
tains considerable data additional to the thesis 
of the work, as  well as foot notes. All notes 
and quotations found in the book have been 
carefully verified and edited. '['he author feel s  
confident that the work gives the truth o f  the 
subject as  nearly a s  It is possible to ob
tain it.  

PRACTICAL PLUMBERS' WORK. By Paul N. 
Hasluck. Philadelphia : David Mc
Kay, 1905.  12mo. ; pp. 150.  Price, $1.  

This is a complete handbook for the prac
tical p lumber, containing, in a form convenient 
for every.{!ay use, a comprehensive digest of 
information contributed by experienced crafts
men to the columns of the Building World. 

The information is concise and complete, and 
it i s  made doubly valuable by the large num
ber of illustrations, of which there are 298. 

MODEL SAILING YACHTS. Edited by Perci-
val Marshall .  London : Percival 
Marshall & Co., 1905.  12mo. ; pp. 
144. Price, 50 cents. 

The volume forms the fourth of Marshall 's 
Practical Manuals. It is a very complete hand
book on the construction and salling of small 
model sailing yachts. Besides containing use
ful advice to The tyro on choosing and sailing 
his boat, the book contains more advanced 
Information by experts-information which will 
be of benefit to the man who has had more 
experience in the construction of model yachts. 

T IlE BOOK OF THE AUTOMOBILE. By R. T.  
Sloss. New York : D.  Appleton & 
Co., 1905.  8vo. ; pp. 372.  Price, $3.  

This is one of the most complete works on 
the automobile and its uses that has come to 
our notice. Starting in with the usual his
torical review, the author next discusses the 
various types of motors, transmissions, and 
various forms of chassis employed. Separate 
chapters are given to the various types of gaso
line motors which have been and are now being 
manufactured ; various types of automobile 
steam engines are discuS'Sed. A very helpful 
chapter is entitled "How to Choose an Auto
mobi le." The author goes into the c ost of up
keep of various types of machines over a period 
of several years, besides other chapters on 
"How to Run an Automobile," "How to Care 
for an Automobile," and "The Automobile in 
Commerce and Sport." The book contains a 
chapter on touring, which is well illustrated 
and which has a map showiug the 1904 St. 
Louis tour. A list of all  the prominent Ameri
can cars with full

' 
specifications will be found 

In the book which is completed by a s uitable 
index and which has also a valuable glossary of 
};ngiish, French, and German terms. 

THE ELEMENTS OF RAILWAY ECONOMICS . 

By W. M. Ackworth, M.A. Oxford : 
The Clarendon Press, 1905.  12mo. ; 
pp. 159.  Price, 70 cents. 

ings of various wild fruits. 'l'he author 
has dealt only with those plants which 
bear attractively-colored fruits. These fruits 
are generally the more noticeable ones, and 
they do not develop until the blossoms en
tirely disappear. Each i llustration is fur
nished with a description which tells the kind 
and structure of the fruit and which will 
thus aid in determining the family to which 
a p lant belongs ; while the arrangement is such 
that each family of a species is grouped by 
colors. Approximately 200 p lants found in 
England and America are described. The book 
is prefaced with a suitable guide to the p lant 
families and species described in it. 

EFFECTS OF TROPICAL LIGHT ON WHITE 
MEN. By Maj or Charles E,. Woodruff, 
A.M., M.D., Surgeon in the United 
States Army. New York : The Red
man Company, 1905.  8vo. ; pp. 3 5 8 . 

'['he author commenced the writing of this 
work in an attempt to prove or disprove the 
theory announced by Von Schmaedel in a paper 
read before the Anthropological Society, in 
Munich, during 1895, that skin pigmentation 
of man was ' evolved for the purpose of exc lud
ing the dangerous actinic, or short, rays of 
l ight which destroy living protoplasm. This 
theory gave, at once, the reasons for the evolu

tion of nigrescence and blondness, the reasons 
why Europeans have always failed to colonize 
in the trop ics, and why blonds disappear when 
they migrate from their northern homes ; and 
it finally gave rise to practical hygienic rules 
for white men compelled to reside in the 
tropics. As the suggestions contained in this 
paper were of such inestimable value provided 
the theory was correct, a systematic search 
was instituted for data ; and the discoveries 
made in this search prove the correctne�s of 
the theory. In the present work Mr. Woodruff 

brings forth these discoveries and attempts 
to prove the theory conclusively. The subject, 
though a very interesting one and of great 
importance to all blonds in the United States, 
has n ever before been treated exhaustively, 
and popular scientific literature has generally 
ignored the real issue. Among the headings 
of chapters in this work are the following : 
Ethel' Waves, 't'heir Action on Protoplasm ; 
Difference Between Plants and Animals ; 
Natural Defenses of Animals from Light ; 
Known Effects of Light on Man ; Actino
Therapy ; Evolution of Blondness ; Results of 
Insufficient Pigmentation ; and Practical Rules 
for White Men in the Tropics. An index puts 
the information contained in the book in
stantly at the reader' s  disposal. 

INDEX OF INVENTIONS 
Por which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 1 9, 1 905 

A N D  B A C H  B B A R I N O  T H A T  D A T B  
[See note at end of list about copies ot these patents.] 

Acid and making same, benzoyl-salicylic, 
E. Bloch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,70.6 

Advertising device, A. A. Warren . • • • . . • • •  800, 036 
Am'.lsement device, A. Debattista . . . . .. . . . . .  799,976 
Ankylosis of the knee, apparatus for tr:eat-

ing, R. R. Norwood ; . . . . . . . . . . . . • . . . •  799, 664 
Annealing furnace, A. Ridd . . . . . . . . . . • • • . • .  800, 018 
Antisiphon trap, J .  J. Smith . . . . . . . . . . . . . . . •  799,874 
Auge''', square, F. Bryan . . . . . . . • • . . . • • . .  799,889 
Automobile steering .mechanism, C. O. 

Barnes . . . . . . . . . . . . . .  . . . .  . .  . .  . .  . .  . .  . . .  799, 703 
Automobile tire covering, ' B. Nathan • • . . . .  799,662 
Automobiles, control . of, H. Lcmp . . . • . • . . .  800 , 1 1 8  
Bag holder, J. C. Downing . . . . . . . . . . . . . . . . .  800 , 087 
Bale tie, "ritt & Hollinger . . . . . . . . . • . • . . .  800, 042 
Baling press, A. Hailey . . . . . . . . . . . . . . . . . . .  799, 729 
Baling press, �'. A. Lake . . . . . . . . . . . . . . . . . .  799,739 
Baling press, L. L. Parr . . . • . . . . . . . . . . . . . .  800,009 
Balls, machine for' winding the cores for 

golf, Cochrane & Jackson • • . . • • • . • . . . .  800,"076 
Rand brake, A. Grieves • • • • . . . • • . . . . . . . .  799,728 
Barragp, J. A. Boyce . . . • . . . . . . . . . . . . . . .  799,708 
Battery grid or element, secondary, W. 

Gardinel' • . . • . • • . . . . . . . . • . . . . . . . . . . . . .  800, 128 
Bedstead bed rail ' fastener, metalliC, J. 

Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800,0.06 
Belt shifter, I. S. Newton . . . . . . . . . . . . . . . .  799, 663 
Belt shifter, automatic, J. �'. Ochard . . . . .  800 , 120. 
Bending tool, X. Kern . . . . . . . . . . . . . . . . . . . .  799, 654 
Bicycle, water, Z. Payette . . . . . 0 • • • • • • • • •  799,667 
Binder, temporary, T. Lee . . . . .  _ . • . . . . . . . . .  799,992 
Binding posts, connecting ' wire to, W. 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,748 
Block signal system, H. N. Sporborg . . . . . . 799, 807 
Block signal system, I-I. E. White . . . . . . . . 799, 816 
Blocking and cultivating machine, T. Mc-

Ewing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800,00.5 
Blotter, ruling, J. L. Wood . . . . . . . . . . . . . . . 799 , 818 
Board. See End board� 
Boat, submarine torpedo, J. J. Harpain . . . .  800,101 
Boats, buffer for, F. Grimm . . . . . . . . . . . . . . 799, 645 
Boats, means of escape from sunken sub-

marine and similar, Cable & Spear . • . . .  799,714 
Boiler water heater, J. Miller . . . . . . . • . • . . .  799,864 
Book back making apparatus, A. J. 

Kroencke . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  800, 115 
Book mark, G. S. Budge . . . . . . . . . . . . . . . . . .  799,775 
Book support, G. Enander . . . . . . . . . . . . . . . .  800,090 
Boot, E. G. Stearns . . . . . . . . . . . . . . . . . . .  0 • • •  799, 685 
Boring drill , H. J. Blaske . . . . . . . . . . . . . . . . 799; 968 
Bottle cap, H. A. Oberholtzer . . . . . . . . . . . . .  799, 665 
Bottle. mucilage, F. W. Martin . . . . . . . . . . .  799, 747 
Bottle, nursing, E. H. Simonds . . . . . . . . . . . .  799, 806 
Bottle protector, H. F. Thompson . . . . . . . . . . 800,030 
Bottle or vessel, non-refillable, Crossley & 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799, 635 
Bottle stopper fastener, J. A. Astarita . . . .  799, 622 
Box, Inwood & Lavenherg . . . . . . . . . . . . . . . . .  799, 854 
Brake mechanism, J. W. Miller . . . . . . . . . 799,797 
Brick handling machine, A. Dupuy . . . . . . . .  799,838 

The author of this text book is well .known 
hy his previous works on the "Railways of 
England" and the "Railways an d the Traders." 
In the present volume he considers railways 
and rail way business from the economic point 
OI' view. The author discusses railway capital ,  
expenditure, and income, as well  as  t h e  ever
present question of railway rates. Although 
only a first installment of the complete work 
which the author had planned, this book will 
be found to go into the subject very thoroughly 
and to give considerable interesting informa
tion. 

Broiler, gas, S. T. Willson . • . . . . . . . . . . . . .  799, 956 
Building block, J. S. Culley . . . . . . . . . . . . .  799, 636 

How TO KNOW WILD FRUITS. By Maud 
Gridley Peterson, with illustrations 
by Mary Elizabeth Herbert. New 
York : The Macmillan Company, 1905.  

8vo. ; pp. 340.  Price, $1.50.  

This book contains descriptionS and draw-

Building construction, G. F. Fisher, 
799, 784, 799, 843 

Buildings, traveling attachmf'nt for, T. 
McConnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,865 

Bung, locking, G. W. Phillips . . . . . . . . . . . . 799, 80.2 
Button, cuff, H. L. Mainland . . . . . . . . . . . .  799.998 
Cabinet, E. F. Fischer • . . . . . . . . . . . . . . . . .  799,725 
Cabinet, kitchen, J. F. Wilmot . . . . . . . . . .  800, 040 
Cable head hanger, F. M. Winn . . . . . . . . . . .  '[99,957 
Camera, photographic, A. D. Davis . . . . . . . .  80.0,081 
Can filling or other machines, can feed de-

vice for, C. H. Ayars . . . . . . . . . . . . . . . .  799, 962 
Cap making machIne. Beck & Drilshpi . . . . . .  799, 624 
Car brak(', T. A. Stpele . . . . . . . . . . . . . . . .  799, fJ88 
Car ('onstrnction, mptallic, T. R. Bro\\Tn . .  799, 969 

" St " Foot and ar Power 
Screw Cutting 

. Lathes 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 695 Water Street, 
Seneca Falls, N. Y., U. S. A. 

Nickel Plate Itoa(1 Excursi ons to D enver 
and the Pacific Coast. 

Tickets to Denver and return on sale. August 29th to 
September 3d inclusive. Final return limit October 7th. 
Tickets to Portland and return on sale daily until 

reie��ro���B�
t
�ck���a�e����Ji��br����Ob:filo��� 

in one direction at slightly higher rate. For further 
particulars write A. W. ECCLESTONE, D. P. A., 385 
Broadway, New York Oity. 

PAT E N T S 
Our Hand Book on Patents, Trade-Marks, 

etc., sent free. Patents procured through 
Munn & Co . receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE : 625 F St. ,Washington, D.C. 

THE MIDGET DYNAMO OR MOTOR 
Price as shown $,-.:;0 

Withont Hand Power $4.:;0 
Price includes full instructions for the care of the 

mac��;n�4pJRI{fErr;1��.3
5 IMPORT-

This machine has been on the 
market over ten years and has been 
gradually developed to its present 
state of perfection. 

EL ECTRHlAL MFG. CO. 
Water St., ELBRIDGE, N. Yo, U. S. A. 

WOLVE R I N E  
SELF STARTING A ND 

REVERSI NG 

Gasoline Marine Engines 
3 to 18 horse power. Launches 

18 to 75 ft. Write for catalmme. 

WOLVERINE M OTOR WO'RKS 
G rand Rapids, M ich • •  U.  S.  A. 

Brooklyn office, 97 22d St. 

S i n g l e  Kick or D o u b l e  Kick. Kick With 
One Foot or  .Kick With Both

B U T  K I C K  
The KICKDRIVE i s  for driving all 

kinds of light machinery by foot power. 
Let us tell you all about it. Get the booklet ""�II.' SLOTKIN & PRAGLIN " 210.212 A Canal Street, New York 

FL Y P A P  E R S. - l!'ORMULAS FOR 
Sticky Fly Papers are contained in SCIENTIFIC AMERI
CAN SUPPLEMENT Nos. 1 0 :; '- and 1 324. Each issue contains several recipes. Price 10 cents each, from 
this office, and from all newsdealers� 

" L E A D E R " 
It H.P. Gasoline Auto·Marine' Engine 

Built like a watch. Beautifully Finished. Accu
rately Constructed. Light, Strong, Reliable and 
Noiseless in operation. Suitable for launcheS 
from 15 to 19 feet in length. Price complete, 

$75.00 net, no discount. Thoroughly guar
antt.ed. Perfect Speed Control. Complete 
descriptive I'atalogue upon applicatiolJ. 

Igniter Dynamos 
For all classes of 

GA S ENGINES 
for make and break or jump 
spark systems. Our latest 
trpe price $ 1 :; .  Write for 
CIrcular of magnptos, etc. 
THE CARL ISLE & FI NCH C O .  2 3 3  E .  C l ifton  Ave. 

Ci!lcinnati, o. 

How To Increase 
Your Business 

READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 
This week it will be found 
on page 266. 

Some week you Will be 
likely to find an inquiry 
for something that you 
manu facture or deal in. 
A prompt reply may bring-
an order. , 
W a  t c h  i t  C a r e f u ll y  

SEPTEMBER 30, 1905. 

Car coupling, C. n.  Boikin . . . . . . . . . . . . • •  Car coupling, slag, Bennetts & Jones . . . . .  . Car door, sliding, 1. K. Walton . . . . . . . . . •  Car draft rigging, railway, J. Ii". O'Connor . g:�, 
f����

; 11'. S. Ing�lds�y . . . . . . .  799, 650, 

Car, freight,
J
·H:V·S.s

e
:a

e
l�t . : : : : : : : : : : : : : : :  Car grain door, S. R. HeIck . . . . . . . . . . . . . 

8nO,om 
799,966 
799 , 812 
799, 867 
799, 651 
800, 121 
799, 046 
799, 789 Car loading and unloading appliance, stock, W . . T. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . .  799, 868 Car, .railway freight, W. A. Holbrook . . . .  799,905 Car wheel, J. R. Davies . . . . . . . . . . . . . . . . . 799, 893 �ar wheel, steel, F. W. Hudson . . . . . . . . .  799,907 Uars, system of ventilation for railway L J. Harris . . .. . . . . . . . . 0 0  . . . . . . . . . .  : . .  : 799, 984 Cars, tandem spring draft rigging for- rail-way, J. F. O 'Connor . . . . . . . . . . . . . . . . • .  799, 860 Cartons, device for cutting scoring fold. 

ing, and pasting, E. A. '  L. RoehL . . . . .  799, 942 
Carving machine, J. H.. Behee . . . . . . . . . .  799, 825 
Cement building block, hollow, H. D. 

Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,067 
Cement molding machines, pattern frame 

tor, J. B. Petrie . . . . .. . . . . . . . . . . . . . . . .  799,754 
Chair. See Dental chair. 
Checkrein attachment, L. l\Ioretti . . . . . . . • .  799, 920 
Checkrein loop retainer, V. Miller . . . . . . . . .  799,918 
Cheese, .J. R. Meyers . . . . . . . . . . . . . . . . . . . •  799,86a 
Chemical apparatus, D. Genese . . . . . . . . . . .  800,097 
Chuck and tools therefor, tool, J. Ges· 

sert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  799, 787 
Chuck, drill, T. S. Carroll . . . . . . . . . . . . . . . . 799,630 
C�urn, L. W. Schomber . . . . . . . . . . . . . . . . . . . 799, 872 
CIgar bunches. machine for forming, bind· 

ing, and storing, A. S. Koch . . . . . . . .  o .  799,991 
Cigar cntter and match holding and deliv· 
. eFing device, combined, R. E . .  Jack . . . . 799, 909 

CIrCUIt breakers, electromagnetic lock for 
automatic, J. D. Hilliard, Jr . • . . . . . .  799, 790. 

Clamp, G. M. Henry . . . . . . . . . . • • . . . . . . • • . •  800, 105 
Clock, calendar, W. S. Shirk . . . . . . . . . . . .  799, om 
Clothes sprinkler, H. G. Smith . . . . . . . . . . .  799, 761 
Clutch, electromagnetic, H. H. Cutler . .  ; . .  799, 720 
Coating machine, G. P. Reuhl . . . . . . . . . . . .  800 , 01 (1  
Coherer, W .  W .  Massie . . . . . . . . . . . . . . . . . .  800, 1 1 9  
Coin actuated mechanism, E. Richter . . . . .  799, 67:1 
Collar protector, O. L. Harries . . . . . . . . . . .  799, 731 
Comb, G. N. Steere . . . . . . . . . . . . . . . . . . . . .  799,762 
Concrete flume, W. L. Church . . . . . . . . . .  799. 827 
Concrete mold, .J. D. 'l""russ . . . . . . . . . . . . . .  799, 0,g.:3 
Concrete wall mold, . A. S. Merriett . . . . . .  799,914 
Conveyer, L. Abraham . • . • . • . . . . . . . . . . . .  799,771 
Conveyer, O. W. Levalley . • . . . . . . . . . . . . . .  799, 993 
ConvE'yer, C. Finn . . . . . . • . . . . .. . . . . . . . . . . . •  800,095 
Cooker, steam, Brown & Grant . . . . .  : .  ' . . . .  800,069 
Cooling apparatus, W. B. Allbright . . . . . . . . .  799, 823 
Cord adjuster for holding surplus cord, H. 

C .  Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,050 
Core forming apparatus, J. F. Hay . . . . . . .  799. 847 
Cores, making, J. F. Hay . . . . . . . . . . . . . .  799,846 
Cotton chopper and harrow, Oglesby & 

Champion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,932 
Cotton picking machine, G. A. Lowry . . . .  799,74� 
Counterpane, O. Steiner . . . . . . . . . . . . . . . . . . .  799, 76� 
Cream treating machine, Nebel & Peterson. 799, 927 
Crop gathering and loading machine, J. A. . 

Berthelot . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . .. 799,625 
Ouff haider, M. P. Zindorf . . . . . . . . . . . . . . .  799,82 2  
Cultivator, C. De Freese . . . . . . . . . . . . . .  , . .  800 , 082 
Cultivator, corn, Hoskovec & RoubaL .' . . . .  799, 735 
Cutt
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e
.�:��: . .  ����!���: 799,669 

Cutting implement, H. �'. Nehr . . . . . . . . . .  799, 928 
Dam, W. L. Church . . . . . . . . . . . . . . . . . . . . . .  799, 829 
Dam, waterworks, W. L. Church . . . . . . . .  799, 830 
Dams, flash board holder for, W. L. Church 799,828 
Dasher, I. M. Murphy . . . . . . . . . . . . . .  ; . . . .  799.751 
Dental chair, F. E. Case . . . . . . . . . . . . . . . . . 799,972 
Dental crown or plate swaging device, J. 

A. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dental device, W. S. Filley . . . . . . . . . . . .  . .  
Dental tool, A. W. Feltmann . . . . . . . . . . . .  . 
Distillation of wood, etc. ,  basket for, .T. 

799, 9R7 
800,093 
799,724 

A. Mathieu . . . . . . . . . . . . . . . . . . . . . . . . . .  799,795 
Door fasteaer, G. W. Niles . . . . . . . . . . . . . . . .  800,007 
Door, grain, J. W. Boling . . . . . . . . . . . . . . . 799, 626 
DoOI' lock and latch. combined, C. E. Stover 80.0,0.27 
Door stay, E. And.erson . . . . . . . . . . . . . • . . . . . .  799,772 
Doubletree hanger, M. Kurz . . . . . . . . . . . . .  799,656 
Dough breaker, P. F. Carroll . . . . . . . . . . . . .  799,715 
Drill socket, G. A. Sager . . . . . . . . . . . . . . .  799,944 
Driving mechanism, variable · speed, H. A. 

Coombs . . . . . .  0 0  . . . . . . . . . . . . . . . . . . . . . .  799,717 
Drum, heating. J. K. Mohler . . . . . . . . . . . . . .  800,0.02 
Ear trumpet, G. G. Lewis . . . . . . . . • . . . . . . . . .  799, 659 
Earthenware pipes, machine for making, 

H. Coulthurst et ai . . . . . . . . . . . . . . . . . . . .  799, 833 
Edge iron, S. R. Bailey . . . . . .  . .  . .  . .  . .  . . .  799, 774 
Electric contact device, R. W. FarriIlgton . 799 896 
Electric current regulator, P. Kennedy . .  800: 114 
Electric wiring, conduit for, H. C. Ayres . 800 052 
Electrical conductor conduit, H. C. Ayres . 800:054 
Electrical conductors. device for coiling 

and uncoiling, H. C. Ayres . . . . . . . . . .  800,049 
Electrical conduit cover, H. C. Ayres . . . . .  800.055 
Electrical Indicator, H. Lemp . . . . . . . . . . . . 799, 117 
Electrical instruments, means for support· 

ing movable elements of, E. Hartmann 799,733 
Electrical ":tiring, angular conduit for, H. 

C. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,053 
Electrolier, adjustable, H. C. Ayres . . . . . .  800� 051 
Electrolytic apparatus, G. L. Meaker . . . . .  799,861 
Elevator lock, R. J. Roulo . . . . . . . . . . . . . . .  799,758 
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Engine vaporizer, hydrocarbon, F. I .  Hitch-
cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799,791 

Envelop band cutting machine. E. A. Claus 799, 890 
Excavating bucket, H. S.  Atkinson . . . . . . . . . 800,048 
Excavator, J. O'Connor . . . . . . . . . . . . . . . . . . . .  799, 753 
Explosive, E. Steele . . . . . . . . . . . . . . . . . . . .  799, f,s7 
Explosive, nitroglycerin, M. Bielefeldt . . .  799,705 
Eyeglasses, etc . ,  holder for lenses of, G. 

H. Winslow, reissue . . . . . . . . . . . . . . . . . . 12,391 
Eyelet and the like, W. G. Murphy . . . . . . . 799,924 
Eyelets and the like, manufacture of, W. 

G. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . .  799, 925 
Fan motor, J. F. ThUll{�ll . . . . . . . . . . . . . . . . .  799, 9!l2 
Faucet, C. F. Beresford . . . . . . . . . . . . . . . .  800. 125 
I!'eed water regulator, Spanabel & Justison . 799, 947 
Fence post, Gaylord & Conroy . . . . . . . . . . . .  799, 64:� 
�'"1ence post, C. Warnekp . . . . . . . . . . . . . . . . .  799,813 
Fencing tie, wire, J. J. Morse . . . . . . . . . . .  799,921 
E'ender. Sec Car fender. 
File, letter. C. A. Grunewald . . . . . . . . . . . . . .  799. 788 
Filing drawer, vertical, F. L. G • . Straubel . .  799, 689 
Filter, W. H. Little . . .  ; . . . . . . . . . . . . . . . . . .  799, 994 
Filter, .J. W . . Hill . . . . . . . . . .  . .  . .  800, 107, 800, 108 
Filtering apparatus, J. B. Greer . . . . . . . . . . 799, 98R 
Fire extinguisher, chemical, 'H. 'Mikorey . .  799,79fl 
Firearm, automati�" A. ' 0 . . vpn Augezd . . .  799, 884 
li'ish rod joint or, union, C. A. Tredwell . . . . 799 , 810 
}1'ishing gear; 0. ' Miller: . . . . . . .  ; . . . . . . . . .  800,001 
Flanging machine gage, .  C. B. Fairweather . 800,091 
�'ountain, D. D. , Lambert . . . . . . . . . . . . . . . .  799, 657 
Friction top �an, Young ,& Symonds . . . . . . . 799,821 
Frogless switch�· S., A. Renshaw . . . . . . . . . .  800,015 
Fuse, electric. Snyder & Ha,rdison . . . . . . . .  799, 684 
Game apparatus, D. c Fit�patrick 0 . . . . . . . . . .  799, 785 
Game apparatus, I. M. Larkey . . . . . . . . . . . .  799, 794 
Game apparatus, 'J. W. Heisman . . . . . . . . . .  799, 848 
Garment clasp, Hoy & Kobmann . . . . . . . . . .  799, 906 
Garment hanger, ,J.  L. Muller . . . . . . . . . . . . . 799, 923 
Gas burner, .T. ".,. . FarnotI . . . . . . . . . . . . . . . . .  799. 842 
Gas burner, J. P. B. Sadtler . . . . . . . . . . . . . .  800 , 0 19 
Gas burner, incandescent, J. Hudler . . . . . . .  799,049 
Gas burner safety attachment, O .  Fried-

rich . . . 0 0  . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  799, 899 
Gate, D. W. Bromley . . . . . . . . . . . . . . . . . . . .  799, 888 
Gate, P. H. Connolly . . . . . . . . . . . . . . . . . . . .  800,078 
Gear. friction draft, G: Westinghouse . • . • . .  799, 698 
Gearing, G. Edgar, Jr . . . . . . . . . . . . . . . . . . . .  800,088 
Glass holding device, beveled, G. H. Clark . 79H, f);�:� 
Glove, boxing, H. A. Baker . . . . . . . . . . . . . .  800,058 
Governor, J. A. Giles . . . . . . . . . . . . . . . . . . . . 799, 727 
Grader and ditcher, land, A. T. ·Reed . 0 . 0  • •  799. 7GG 
Grader, elevating, I-J. V. Brophy . . . . . . . . . .  799 . 820 
Grain crib, Powell & Gray . . . . . . . . . . . . . . . . 799,755 
Grain drill, II. J. Case . . . . . . . . . . . . . . . . . .  799, 6:J1 
Grain drill, Roby & Pattison . . . . . . . . . . . . .  799. !l7r. 
Grain drying apparatus, A. R. Hagner . . . . .  799, 901 
Graphophone modulator, F. N. Foster . . . . .  799, 898 
Grinding and polishing cultivator disks 

and rolling colters, machine for, C. 
Youngstrom . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Grinding maehine, W. n. Fox . . . . . . . . . . .  . 
Grooming ' devicp, F. K. · Moseley . . . . . . . . . . .  . 
Guanin. making, !-J. Wf'bf'r . . . . . . . . . . . . . .  . 
Gun lock, ' single trigger, A. D. Honlderoft . 
Guu, machinf:', .T. BOf'gl-'r . . . . . . . . . . . . . . .  . 
Hammer, drop. B. & J. Brett . . . . . . . . . . . . .  . 
Harrow, O. " ... . Bowland . . . . . . . . . . . . . . . .  . 
Hal'v{'stpl' and husker, ('orn . P. Fll'ming . . .  . 
Hal'v('stpr, corn, E. J. Munflah· . . . . . . . . . . .  . 

799, 700 
799, 641 
79!l, 79!) 
799,955 
799, 852 
800, 062 
800,06;; 
799, 886 
�1I0. 094 
7HfI, 7GO 
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Valuable Volumes 
J UST PUBLISHED 

American Tool Making and 
Interchangeable Manufacturing 

By JOSEPH V. WOODWORTH 
This is a complete practical treatise on the Art of 
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In it are described and i1Iustrated all of the ditferent 
types and classes of small '1'0018, Fixtures, Devices and 
Special Appliances which are. or should be, in general 
use in all machine manufacturing and metal working es
tablishments where economy, capacity and interchange
abi l ity in the production of machined metal parts are 
imperative. 

All of tbe tools, IIxtures and devises Illustratcd and 
described have been, or are, used for the actual produc
tIOn of work. such as parts of Drill Presses. Lathes, Pat
ented Machinery, Typewriters, Electrical Apparatus, 
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Jewelry, Watches. Metals, Coins, etc. 
The treatment of each tool described and illustrated 

is such as to enable any Practical Man to Design, Construct and use Special Tools, Dies and �-'ixtures, for the 
Rapid and Accurate Production of Metal Parts inter
changebly. 
1.'0 the Machinjst, Tool Maker. Designer. Die Maker. 

Superintendent, .M"anager and Shop Proprietor this book 
shows the 20th Century Manufacturing Methods and 
Assists in Reducing the Expense and Increasing tbe 
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Won for the United States the Industrial Supremacy of 
tbe World. 
535 Pages Bound in Cloth 600 Illustrations 

PRICE $4.00 

JUS'!.' PUBLI SHED 

Scientific American 
Reference Book 

1 2mo. 1i16 Pages. Illustraied. 6 Colored 
Plates. Price 51.IiO, postpaid 
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and correspondents is crystal
lized in this book, whicb has 
been in course of preparation 
for months. It is indispensa-
���s
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r
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��: ����t:����i�� EO,M6����: 
and is much more complete 
and m 0 r e exhaustive than 
anything of the kind which 
has ever been attempted. The 
. �  Scientific American Refer
ence Book " has been compiled 
��rs 

g
o�U�%B��3s. 
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been drawn from over one ton 
ot Government reports alone. 
It is a book Of everyday refer
ence-more useful than an en
cyclopedia, because you will 
lind what you want in an In· 
stant in a more condensed 

made 1t �<g'':bl�lfo'l tb':,
a
�'i,.gI1s���:�i tt;:�R,;;r';;NTr;.jn�AMERIC.AN to pre.ent to tbe purchasers 

a remarkable aggregation of information 

MECHANICAL MOVEMENTS 
Powers� Devicest and Appliances 

By GARDNER D. HISCOX, M.E. 
Larlre 8vo. 40!l Pages. 1,6<19 Illustl'ationll, 

with DescriPtive Text. Price 53.00. 

nECHANICAL 
APPLIANCES 

Mechanical Movements and Novelties 
of Construction 

By GARDNER D. HISCOX, M.E. 

Being a Supplementary Volume to the 
Author's  Work entitled M E C H A N I C A L  
MOVEMENTS, POWERS AND DEVICES. 

Contains 1 ,000 Special Made Engravings . 
400 pages. Cloth Bound. 

Price $3.00 
The above two volumes sold together for 

$5.00 postpaid. 

A Complete Electrical Library. 
By PRo]'. T. , o'CONOR SLOANE. 

An inexpensive library 
of the best bOOks on 
Electricity. Put up in a 
�h��t ��

l
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g
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student. the amateur, the 
workshop. the electrical 
��fe��s� 

e
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books. as follows : 
Aritbmetic of ElectriCity 

138 pages, • • .  $1.00 
E�;:��� �

o: ����lgg 
How to Become a Sue-���l�1 

.
Elec:r�

cl
�
n
$I�8& 

Standard Electrical Dic
tionary, 682 pages, $3.00 

E�;:���t: �i�p!iHed$l.8ll ar,�t�!�!Tl'o�h1{Rr,l!Zifn���" 
A valuable ana indispensable addition to every library. 

th'!!�o�er:v�tv��C!s�t !!�:��-;t'i �6ri�� si�n�IJ>:�f:l� 
::��t���efd��te

efli�g8t��ao�,C!�B::eis;��r!1
0
�!�u��1i Price of $IS.OO for the complete set. The regular 

price of the five volumes is $7.00. 
J UST PUBLISHED 

American Estates 
and Gardens 

By BARR PBRRBB 
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fir Special cirCUlar of conwnts of t.hese vol1M7/£ll ... nt free 

M U N N  & CO .. Publ ishers; 36 1 B roadway, NEW YORK 

Scientific American. 
Harvester, corn, J. E. Goodhue . . . . . .  . . . . .  799, 845 
Harvester, potato, N .  Lofstam . . . . . . . . . . .  799,911 
Hay carrier, W. Louden . . . . .  : . . . . . . . . . . •  799. 858 
Hay elevator and stacker, J. M. Blue . . . . .  

'!!oo,061 
Hay press block dropper, J.  L. Hosack . . . .  800,100 
Hay racks, means for connecting the mem-

bers of, H. L. Ferris . . . . . . . . . . . . . . . . . 799,980 
Head setter, E. Moxbam . . . . • . . • • • • • • • . •  799,922 
Headligbt, dasb electric, J. Kirby, Jr . . . . . 799, 655 
Heel cusbion, F.  Reicbardt . . . . . . . . . . . . . . 799,757 
Hinge, spring, K. V. Clark . . . . . . . .. . . . . . . . 800,074 
Hook and eye, A. Wuner . • • • . • • • • • • • • • • •  799,958 
Horsesboe, J. R. Holland • • • • . • • • • • • • • • • •  799,850 
Hose coupling, J.  Metzger . . . . . . . . . . . . . . . . 799,915 
Ice cream mold, Cassell & Norris • • • • • • • • •  800,070 
Identification plate , D. MacLellan • . . . . . . .  799,997 
Ink well frame and holder, combined, J. 

H. Brady . . . . . . . . . . . . . . . . . . . . . . . • . . . .  799,710 
Insect catching device, M. Terietzky • • . • . •  800,029 
Insulating material, D. W. Sbarkey . • . . • . •  799,678 
Insulator, E .  J. Foreman . . . . . . . . . . . . . . . . .  799,726 
Internal combustion turbo motor, C. Lemale. 799, 856 
Iron. See Edge iron. 
Journal bearing, C. B. Young . . . . . • . • . •  799, 819 
Journal box, J. E. Erickson • • . . . . . • . • • •  799, 978 
Kettle cover, tea, A. W. Cram . . . . . . . . . .  800, 080 
Kneader and mixer, dough, A. R. Pritchard 799, 668 
Knob and bell, · combined door, T. "rest . . . .  799,815 
Ladder support, .T. G. mlinger . . . . . . . . . . . .  799, 782 
Lantern, A. C. Dudley . . . . . . . . . . . . . . . . . . .  799,977 
Lard cooling machine, J. C. Collins . . . . . . . •  800 ,077 
Lead carbonates, making, A. Wultze . . . . . •  799,770 
Ledgers, automatic forwarding sheet for 

loose leaf, J. f,. Byus . . . . . . . . . . . . . . . .  799,971 
Linotype machine, J. Keenan . . . . . . . . . . . . .  799,792 
Linotype maebille, E. E. Paddock . . . . . . . .  799,933 
Linotype machine, J. R. Rogers . . . . . . . . . . .  799,943 
Liquid heater and strainer, W. J.  Morrison . 799,798 
Lock, J. Olescbak . . . . . . . . . . . . . . . . . . . . . . . .  799, 666 
Lock, '£. H. Speigelmire . . . . . . . . . . . . . . . . .  800, 024 
Log piling macbine, J. T. McGarrity . . . . . . . .  799,926 
Loom take up mechanism, O. W. Schaum . . 799,804 
Mandrel, expansible and contractile, P. J.  

Masterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,912 
Massage appliance, Doughty & Sanford . . .  799, 895 
Massage device, J. B. ",'-ells . . . . . . . . . . . . .  799,881 
Match box J1' other receptacle, A. F. Fuller. 799, 844 
Matcb dispensing box, F. K. Huber . . . . . . .  799, 736 
Matcres, machir�e for the manufacture of, 

C. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800, 044 
Metal, machine for manufacturing expanded, 

L. E. Curtis . . . . . . . . . . . . . . . . . . . . . . . . .  799,892 
Metal sa\\'ing machine, cold, C. A. Jungst . 799, 987 Metallic mat, B. Londkowski . . . • . . . . . . .  799,741 Metallic strip, wire, rods, etc. , production of, S. O. Cowper·Coles . . • . . . • • . • • • • . .  799,634 
Metallic tie, C. A. Frye · . . . . . . . . . . . . . . . . . . .  799 981 
Metal�iferous material, nodule of, T. C. ' 

Kmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,910 
Metallurgical furnacE', P. A. Mackay • • • • • •  799,745 
M!lk can, H .  E. Dill . . . . . . . . . . . . . . . . . . . . 800,085 M!lk coole�, J. S .

. 
Parrott . . . . . . . . . . . . . . . . 800,010 M]ll, J. C]balewsk] . . . . . . . . . . . . . . . . . . . . . . .  800,073 M�n�ng apparatus, sulfur, H . Frasch • • • • • •  800,127 Mmmg drIll, J. Tonge, Jr. . . . . . . . • • • • • • •  799,880 

Mining sulfur, H .  Frascb . . . . . . . . . . . . . . . . . 799, 642 
Model, demonstrating, O. Melrose • � • • • • . •  800,000 
Moistener and sealer, envelop, F. J. 

Froebley . . . . . . . . . . . . . . . . . . . . • . . . • . . • • • 799,900 Molding macbine, Bradley & Olsen . • . • • • • •  799,709 Molding macbine, W. E.  Clifford . . . . • • • • .  799,776 Molding macbine, P. Savard . . . . . . . . . . . . . •  799,871 Moldings, finishing, G. P .  ReuhI . . • . . • • . • . •  800,017 
:Motion transmitting device, A.  E. Hause r .  800, 102 
Multiple switcb, H. H. Cutler . . . • • • • • • • •  799,721 Music rack and turner, combined, H. L. 

Abrabam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799,1'-') 
Necklaces, etc . ,  snap catch for, O. L. 

Henerlau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799,849 
Net and rein guard, combined fly, J. A. 

Dulin . . . . . . . . . . . . . . . . . . . . . . . . . .  : . • . . • •  799,639 
Nut, lock, T. Goserud . . . . • • . • . . . . • • . • • • • •  799,644 
Obstetrical appliance, R. H. Cheatham . . . . 800,071 
Obtunding apparatus, C. Van Wyck • • • • • • • •  799,811 
Oil burner, H .  B. Stilz . . . . . . . . . . . . . . . . . . . 7119,949 
Oil burner, crude, Bennett & Morey • • • • . • • •  800,059 
Operating table, A. P. Barlow . . . . . . . . . . . . .  799 ,702 
Ordnance loading apparatus, C.  P. E. 

Scbneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800,021 
Ore crusber, P. Hart . . . • . . . . . . . . . . . . . . . . •  799,647 
Ores, treatment of sulfid and complex, O. 

H. Ward . . . • . . . . . . . . . . . . . . . . . . . . . . • • •  799,696 
Outlet box, C.  J. Klein . . . . . . . . . . . . . . . . . .  799,989 
Oven, reel, 1 .  J. Marsb . . . . . . . . . . . . . . . . . . .  799,746 
Padlock, W. E. Rembert . . . . • • • . . • . • . • • . •  799,938 
Paint pot, J. Tamminga . . . . . . • . . . . . . . . . •  799,879 
Paper and tbe like separator, T. H. L. 

Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,086 
Paper clip, L. Senge . . . . . . . . . . . . . . . . . . . .  799, 873 
Paper cutter, W. Ring . • . . . . . • . . . • . . . . . . .  799, 675 
Paper machine guide roller, W. H. Stobie . 800, 026 
Parcel bundling macbine, G. H. Adsbead . .  799, 701 
Parcel o r  package strap, J. Kinsella . . . . . .  799,793 
Partition device for rooms, W. C. James . .  800, 1 1 1  
Peat drying apparatus, Reynolds & Bedard 799,939 
Pen, fountain, W. 1. FerriS . • . . . . . • . • . . . .  799,897 
Pen, fountain, F.  E. Williams . . . . • . . • . . • •  800,039 
Pen, self-filling fountain, R. Conklin . . . • • •  799,777 
Pen, self-filling fountain, R. W. Gorham . •  800,129 
Percussion drill, hollow, J. Murpby . • • • . • • •  800,004 
Piano, Hattemer & Franke . . . . . . • • . . . . • • . •  799,902 
Piano, J. Hattemer . . . • . . . . . . . . . .  799,903, 799,904 
Pipe clamp, O. S. Augensen . . . . . • • . • . • • . . •  799, 620 
Pipe conJ:.1ection for closet bowls, soil, W. 

E. Delebanty . . . . . . . . . . . . . . • . . • • • . . . . •  800,083 
Pipes, insertible fitting for soil, W. Vau-

derman . . . . . . . . . . . . .  . . . . . . . . . . . • . • . . . .  799, 954 
Planer feed, F. B. Cockburn . . . . • . . . . . . . . .  799,716 
Plaster and other bodies from the action of 

moisture, preserving, H. R. Volland . . . .  799,766 
Plasti(! composition, J. W. Ivery . • • • . . . . . . .  800, 110 
Pleasure wheel, C. J . Jones . . . . . . . . . . . . . .  799,986 
Plow, ditching, Denny & Rader . . . . . . . . . . . .  799, 637 
Plow, trencbing and dltcbing, E. T. R. & 

J. G. Coates . . . . . . . . . . . • . . . . . . . • . . . . .  800,075 
Poke, cow. H. H .  Edgerle . . . . . . . . . . . . . . . . .  799,640 
Pot. See Paint pot. 
Power transmission mechanism, C. G. 

Simonds . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  799, 805 
PowE'r transmitting mechanism, F. M. 

Slocum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799, 946 
Primer, O. A. Bailey . . . . . . . . . . . . . . . . . . . .  800,05ti 
Printer's register book, J. Kyle . . . . . . . . . . .  800, 116 
Printing form locking device, F. Maurer . .  799, 660 
Printing macbine, J. Hougb . . . . . . . . . . . . . .  799, 648 
Propeller, screw, 11". A. Newell . . • . • • . • . . . . .  799, 800 
Pulverizer, G. S. Knapp . . . . . . . • . . • • • . . . . •  799,990 
Pulverizer and clod crusher, land, R. J. 

Buswell . . . . . . . . . . . . . . . . . . • • . . . .  . . • • . .  799,713 
Pulverizing mill, J. H. Elspass . . . . . . . . . . . .  800, 089 
Pump, air, L. Walkup . . . . . . . . . . . . . . . . . .  799 ,695 
Pump cut-off, a\ltomatic, J. Murpby . • . . • . .  800, 003 
Pump, pressed metal, Reynolds & Merrill . .  799, 671 
Pump, rotary, W. Smith . . . . . . . • . . • . . . . .  799, 875 
Pump, rotary, W. S. Sbarpneck . . . . . . . . . .  800,023 
Puzzle, E. O. Howland . . . . . . . . . . . . . • . • . . .  799,985 
Radiator pipes or risers, covering, M. Stein-

brecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,877 
Rail joint, J.  Le j1-'evre . . . . . . . . . . . . . . . . . .  799,740 
Rail joint, 1 .  A. Oliver . . . . . . . . . . . . . . . . . .  800,008 
Rail j oint, Hendricks & Terbune . . . . . . . . . •  800, 104 
Railway cross tie, D. H .  Bromm . . . . . . . . . .  799, 71 1 
Railway crossing, A. Hollinger . . . . . . . . . •  799 ,734 
Railwuy, elevated, D. Humphrey . � . . . . . . .  799,908 
Railway, pleasure, G. O. Hale . . . . . • . . . . . .  800,100 
Railway signal, electric, J. BartL . • . . . . . . .  799,704 
Railway swltcb, C. E. Kling . . . . . . . . . . . . .  799,738 
Railway swltcb, J. E. Nitkey . . . . . . . . . . .  799, 930 
Railway switch , automatic, F.  R. S . .  Dit-

mars . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . .  799, 894 
Railway. tie, J. W. Field . . . . . . . . . . . . . . . .  800,002 
Railway tie, F. E. Bundy . . . . . . . . . . . . . . . .  800, 126 
Railway tie, metallic, W. E. Steed . . . . . . .  799, 686 
Railway with sliding trains, C. Thery(' . . . . .  799,950 
Railways and the like, signaling system for, 

C. D. McPbee . . . . . . . . . . . . . . . . . . . . . . .  799,752 
Railways, train operated time signal sys-

tem for, W. B. Severance . . . . . . . . . . . . .  800,022 
Receptacle, refractory, P. A. Mackay . . . . .  799,744 
Rolling mill feed train, E .  Meyer . . . . . . . .  799,916 
Rotary engine, W. Scbluter . . . . . . . . . . . . . 799,677 
Rotating bodies, means for the axial bal-

ancing of, A. Patschke . . . . . . . . . . . . . . 800, 011 
Rubbing post,  C.  M. Davidson . . . . . . . . . . .  799,779 
Safety elevator, C. E. Crump . . . . . . . . . . . . .  799,834 
Sand blast apparatus, J. E. Thompson . . . . . .  799,808 
Sanding machine, E .  Tyden . . . . . . . . . . . . . .  799, 694 
Sasb fastener, H. Witte . . . . .  , . . . . . . . . . . .  800,043 
Sash lock and antirattler, H. Conboy . . . . . . .  799, 831 
Saw IIlIng device, F.  A.  Wuest . . . . . . . . . . . 800,045 
Saw frame blade clamp, J. Grieve . . . . . . . .  800,099 
Sawmill dog, W. H. Trout . . . . . . . . . . . . . . .  799 ,692 
Saw mill, twin circular, H. G. Dittbenner . .  799, 836 
Saw set, H. L. Jobnston . • . . . . . . . . . . . . . . . .  799,737 

M AD E  a n d  
M A R K E T E D  
by M O D E R N  
M E T H O D S  in 
largest quanti
ties and in great· 
est v a r i e t y  of 
shapes and col
ors. Sold with 

. You Have a Telephone In 
Your Office, Of Course 

HaTe you one in your home ? It 
will save many steps and much 
time and amioyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con
tract Dept. , for full information 

the broad ''money-back-if-wanted'' 
New York Telephone Co. t 5 Dey Street 

GUARANTEE of better all-around hat 
satisfaction than comes with hats of
fered at nearly twice our $3.00 price. 

�1+"�f+""""I+"�""I+"�� � .  H . .. . .  � 
NEW YORK SCHOOL OF � 
AUTOMOBILE �NGlNEERS � G R A N D  PRIZE 

and TWO GOLD 
M E D ALS w e r e  
given the HA WES 
HAT e x h i b i t  by 
the Superior Jury 
of the ST. LOUIS 
EXPOSITION. 

146 West 56t�'NSt';;��:E�ew York City 

I 
A H I G H  G RA D E  S C H O O L  OF I N ST R U CT I O N  
FOR C HAUFFEURS AND AUT O M O B I L E  OWNERS . 
Day and evening classes. Now enrolling students Write) call or phone for particulars. reL Columbus 4314 

MOTSINGER AUTO·SPARKER 
starts and runs 

Gas Engine. without Batteries. 
No other machine can do it successfuliy 

for J�c�;I;
t 

O��l��� Fna���ts
dr�;e�ed

N� b�li 
, or switch necessary. No batteries 

whatever, for Ula1e and break or 

BABBITT METALS.-SIX IMPORTANT ��n�i:!:�nte:�ter and dust-proof. 

MOTSINGER DZVICE MFG. CO. formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  !l3. Price 10 cents. For sale by Munn & Co. and all news_ 
dealers. Send for catalo�ue. 

14 Main Street, Pendleton, Ind., U. S. A. 

THE MIETZ &. WEISS By DR. DYKE 
Sizes from OIL ENGINES Contains full descriptions, detailed mechank:ll 

1 to 60 H. P. drawmgs and full operating illstructions for a l l  
standard American automobiles and seyer \ 1  

S d for O�erated by Kl::rosene Oil, Fuel Oil, foreign cars. DIAGRAMS OF ELECTRICAL Cu",· 
C�alogue. �C����i�d ;:af���st

S�R��l� p�::� ::c�::��:i A���l�:�c�E�o
e
n�o�� i�r:��:n�v�� 

on the market. 700 pa�es and 300 illustratiOll8. Invaluable to 
Rig-best award for Direct Coupled the auto owner, agent, repairman and intending 

Oil Engines and Generator, faria purchaser. PrJee, postpaId, .2.50. 
Exposition, 1900. Gold Medals, Pan Synopsis sent on request. Get our catalogue 
American Exposition, BIOI, Charles- of auto supplies. 
ton Expo,mon. ]902. Gold Medal

, A. L Dyke Auto Supply Co., Olive and Walton-Sts., St. Louis 
:h!eS���i���!°S:�t�i�,iS�i� 1��l� hOBT. F. BRITTON, Pres. and Mgr. Roy F. BRl'ITON, Sec. and Treas. 

A UGUST llIIETZ 
128-138 Mott St. , New York, U.S.A. 

Catalogue Dept. 24. 

OOD 
STANDARD 

SCALES 
For Stores,WARElt�USES, 

Send for Oatalogue S. 
Osgood Scale Co.,  Bi nghamton, N. Y. 

15 Days' Trial 
on This 

MARINE ENGINE 

q,IT::'d.C�� pr;��f�t J;;: tance 1000 mlles. Spark plugs 
$1.50, guaranteed 865 days ; also 
Second-hand Engines. 
M' DONALD &: BRICKSON 
34 W. Randolph St., Chicago. 

A Scientific Library Lives About I 0 Years 
according to a well-known professor of Columbia-after that, 

nnless renewed, it's out of date and practlCally useless. 

The New International (n(yClopaedia 
edited b y  Gilman, Peck and Colby, assisted by 400 experts, snch as Hering and Loeb of N.  Y .  University: 
Hollander of Jobns Hopkins ; Jadwin of the United States Corps of Engineers ; Collins, Heilprin, and 
DeVinne-otJers to the scientist and eyery man interested in scientific subjects the latest word scien�e 

bas declared. the lateEit achievement of human inf,!'enuity. 
It is 10 years newer than any other encyclopaedia 
in the English language, which means, as far as 
scientific information is concerned, all others are 
out of date and practically n�eless. 

The Scientific American says : 
"An examination of tbe articles on engineering subjects 

shows that the editors bave seen to it that both in mechan
ical and civil engineering- the New International Encyclo
paedia bas adequately considered modern lmprovemellts. 
Tbe article on brid�es is particularly full. Electrical sub ... 
jects have been treated with the fullness they deserve. 
The illustrations have been aptly selected. 

The article on electricity in the New International Ency
clopaedia is good. The many cross-reffrences indicate that 
tbe later features of t.he subject, sucb as wireless tele· 
graphy and tbe like, have not been neviected. Even tbe 
newer forms of lamps, such as the Nernst, and the vacuum 
tubes of Tesla and Hewitt. find a pJace in it . "  

United States Ar,tillery Journal 
se��:' !

e
�la�\�To�!!���n

i
�]r i:��r��;;l��&����

a
i�� :hT�h 

the world is interested. 

THE NEW INTERNATIONAl. ES CY(,LOPAEDIA is new from 
cover to cover-not revised. Everything in it is trustwort�y, 
voucbed for by the bigbe-t authorities of to·duy and one of 
America's best known publishing firms. Absolutely up to 
date. it bears the closest scrutiny at every pOint. 

Scholars, librarians and teacbers have long been waiting 
with eager interest for the completion of the NEW INTER

NATIONAL ENCYOLOPAEDIA. No other encyclopaedia, 
past or present can allow such an editorial staff, as Gilman, 
Peck and Colby ; no other can give for its autp.ority, t�e 
verdict of the leading experts in ('very branch ; no other IS 
absolutC"ly new throughout ;  no other meets so perfectly the 
average need of the busy man to-day ; no otber bears the / 
test of comparison when placed beside it. . 

'rhe NEW INTERNATIO X A L  ENCYCLOPEDIA gIves �o/ 
to the seeker after information, an authoritati ve *' clear and complete answer to any question be may �O 
Wish to ask. It is not this or that man's views, � � �() 
but a concise statement of facts, the consensus cJ.) .�"\ O�;..,.0" 
of expert judgment. No article IS E' igned, �� �0' " Ci�o;;;r�, 
because none is the work of any one man, �� 4.-0' �ov gy.� c�-o-
but the collaborate work of several , u- � "' .§' ., '1Y'0� � 

thorities in that particular lleld. Thus �.;:, �'" � 0�4i:9.,,,,"" 
an unbiased, trustworthy handling C:i "'0 �"'""�'"c"?'?,,,'1�. • 
Is assured. «:�: �<:; .�'"Q-"'O'. � �'" ... 

THE NEW INTERNATIONAL ENCYCLOPAEDIA is as different from any ,. ",'" �� c�"'.",,, . . . . .  
other, as black is from white. You can easily convince yourself of this, 4� � '? ",co 04;>"" �?0 

.
.

. .." by filling out the coupon and receiving our ha.ndsome book, describing # 4;'� o""'�'" "" �� 'I'" 
.
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tbe NEW INTERNATIONAL ENCYCLOPEDl A ,  WIth Its 2Ovolnmes-con- � A ;,'1"'''b+'�<>.,... . . . 

.
.

. ... 
talning over 16,000 pages, dealing with over 100,000 subjects-it� � '0" ",0# -,," � � ",'" .
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hundreds of full-page colored plates and engravings and over � OO·�"'CQA'?O"'lJ",,� . . . 
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7,000 otber illustrations. It displays also the generai treatment #" 'l!> .,"0""+.Q;>�<S., '" . , .
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and alTangement with sample pages, showing paper, type � � �;�A+-"",'" �CJ 
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Scientific American. 
I 'How to Remember' 

Free to Readers of tbls PubllcatiOD Bouse Wleta Hler l :::fn�

t
���f:�'i��::i�g ·::�7tpZib�: 799,837 

& Oles . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . .  799, 801 
Scaffolding bracket or support, E.  R. Argen-

brigbt . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  799,883 

r-===";"-;:;---::--� SciSSA��e�:o� �€Ff:he:e�������� . ?:�.
i?� . .  

f��: 799, 882 

Jg: � �°fe�
o
rJl:�\�

g
J:.1e�.lIt�gJ�O:::; 

��� :lec'::.:.;��';:;rt.'reil�:.:'ii!..'lf�"it:;:m;:�� 
"!����b�ia�i:f��i!t�t�j::i��· a�n:.�e:t�i��JI:�::�:; 

Over 55 Companies scutg:e ,  
dJ�.

r . ��� . .  ��:.
I
.
i��.

t 
. .  ���t:.": . .  �: • •  �: 799, 885 

Seal and making same, E. J. Brooks . . . . . .  800,068 
Seam ripper, F. Treat • . . . • . . . . • . . . . . . . . . . •  800, 122 

for names, facos, bUfliness detail�. study. Deve lop'S 
will. concentration, conversation, pub�ic speaking, WrIt
Ing, etc. Write today for free copy of my Interesting 
buoklet, " How to Remember." Address 
Dickson School  of M e m o ry, 7 0 0  K i m b a l l  Hal l ,  Ch icago 

operating 
Thurman Patents 

in America, 
and as many more in 

Canada, England, 

and Europe. 

Securing device, F. W. Starr . . . . . . . . . . . . . .  799, 948 
Seeder, S. K. Dennis . . . . . . . . . . . . . . . . . . . . . .  799,781 
Separating solid substances from liquids, 

apparatus for, F.  Kassian . . . .  o . . . . . .. . .  800, 1 1 3  
Sewing machine attachment operating 

means, J. H. Trowbridge . . . . . . . . . . . . . .  799, 953 
Sewing macbine tbread guide, A. E. J. 

Catterall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799, 632 
Shaft and pulley coupling,  Criste & 

Gorman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799,975 
A M O N E Y  M AK E R  

Hollow Concrete BuiJ din!< Blocb, 
Best, Fastest. Simplest, Cheapest 
Mach ine. Fully guaranteed. 

FREE CATAL.OGUE Shaft brace, A. G. Brunsman . . • . . . . • . . • • . •  799, 970 
Shaft collar, F. T. Baldwin . . . . . . . • • . . . . . .  799, 963 
Sheet · metal bodies, machine for applying 

T HE PETT YJ OHN CO. 
616 N. 6th Street. Terre Haute. Ind. 

Schwartz Furnace 

General Compressed Air House Cleaning CO. 
ST. LOUIS. U. S. A_ 

Manufacturers of the Celebrated Thurman direct
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 

the ends to, C. H. Ayars . . . . . . . . . . . . .  800,124 
Sheet metal can, Young & Symonds . . . . . . .  799,820 
Ship, battle, P.  Cote . . . . . . . . . . . . . . . . . . . . . .  799,718 
Shoe, H .  C.  Welch . . . . . . . . . . . . . . . . . . . . . . . .  799,814 
Sign, street, J. Travis . . . . . . . • . . • . . . . . . . . . .  800, 031 
Signal. See Railway signal. 

FOR M E LT I N G  G RAY I R O N ,  
S T E E L ,  C O P P E R ,  

B R A S S  A N D  
B R O NZE 

S k i d  f o r  moving rails, J. Winter . . . . . . . . . .  799, 699 
Sliding gate, A. Appling . . • . . . . . . . . • . . . . • .  800 , 047 

Electrical En d' ineerin d' Small arms, automatic, L. Hellfritzsch . . . .  800,103 
e II' Smoke consuming device, automatic, O. C.  

and Experim ental Work of Every Description 

Send f o r  Catalo o u e  

HA WL.EY DOWN DRA FT FURNA CE CO. 
We have every facility for producing lIr8t·cla.8 work 
promptly. Our factory is equipped with modem ma-
chinery throughout. ' 

C. F. SPLITDORF 
CHICAGO, 11..t... Engineering Dept. 17-27 Vandewater St., N. Y. City 

YO U NEED IT ! 

Modern Gas Engines 
& Producer-Gas Plants 

By R. E. MATH OT, M. E. 
314 Pages. Bound in Cloth. 152 Illustrations. Price $2. 5 0, Postpaid 

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

No cumbrous mathematics ; just plain words and clear drawings. 
The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines. 

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

Write for descriptive circular and table of contents. 

MUNN & COMPANY, PUBLISHERS, 361 Broadway, New York 

" Nothing Beyond ! "  
-said the ancient mariner driving his craft to the verge o f  the world, 
under the shadow of Gibraltar, one of the " Pillars of Hercules. " 
But there came a race that knew better. 

.. NOTHINO BEYOND I "  Nothing saved for the wife or chil
dren, nothing to protect them from want when the bread winner 
goes-that was the sad, old story 

Before the Day s  of Life I nsurance. 
But there came a race that knew better. Six miIIion policies are 

in force to-day in The Prudential Insurance Company of America. 

There is  something beyond for the beneficiaries of these solid, 
liberal, easy-to-understand policies. . 

Are you of the " nothing beyond " fraternity ? Let us 

Without show you a simple way Ollt of it. Write for information 
committing 
myself to any 
action, I shal l be 
glad to receiv e free 
particulars and rates 
of Policies 

concerning policies. There is one to suit you. 

The Prudential 
For $ . . . . . . . . . . . . . . . . . . . . . . . . .  INSURANCE co. OF AMERICA 
Nam e  . . . . . . . . . . . . . . . . . . . . Age . . . .  . . 

Address . . • • . . • . • • • • • . • • • • . • • . . . • . • • • • . • • •  

occupation . . . .  • . .  . . . . .  . . . . . . . . . . . . .  Dept. 121 

Incorporated as a Stock Company by the State of New Jersey 

JOHN F. D RYDEN, PRESIDENT 

Home Office, NEW ARK, N. J. 

Ulrich, et al . . . . . . . . . . . . . . . . . . . . . . . . . 800,034 
Smoke consuming furnace, J.  W. Allan . . . . 799,960 
Smut machine, A. H. Baenen . . . . . .  , . . . . . . .  799, 824 
Soap tray, F. H. Turner . . . . . . . . . . . . . . . . . .  800,032 
Soldering compound, Mossop & Magrady . . .  79\l, 749 
Soldering machine, can, C. H. Ayars . . . . . . .  800, 123 
Sole and heel protectors, device for posi-

tioning, F. W. Whitcher . . . . . . . . . . . . . .  799, 768 
Spark consumer, H. Gray . . . • . • . • • • • • • . . • . . .  800,098 
Speed indicator, N .  young . . . . . . . . . . . . . . . .  800,046 
Spirallng tool, E.  M. Cobb . . . . . . . . . . . . . . . .  799,974 
Spring bottom, · 0. R. Hunt . . . . . . . . . . . . . . . .  799, 853 
Stand for tooth and nail brushes, tobacco 

pipes,  etc . ,  W. Ullrich . . . . . . . . . . . . . . .  800 , 033 
Staves, device for uniting wooden, D. Crane 799,891 
Steam generators, water tube for, W. . . 

Ambler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,901 
Stereotype casting mold, W. Scott . . . . . . . . •  799,759 
Stereotype matrix, F. Schreiner . • . . . . . • . . .  799,945 
Stock .praying device, live, I .  D. Smelser . . 799, 682 
Stone saw, W. B. Ruble . . . . . . . . . . . . . . . . . .  799, 870 
Stop mechanism, automatic, R. H. Nichol-

.on . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  799, 929 
Stovepipe protector, S. B.  Graham . . . . . . . . .  799, 982 
Sugar and making same, compOSition for 

cleanSing, Spreckles & Kern . . . . . . . . . . .  799 , 876 
Surveying instrument, W. S .  Stockwell . . . .  799 , 87 h  
Switch throwing device, automatic, C.  J. 

G. Rickerson . . . . . . . . .. . . . . . . . . . . . . . . . . 799, 940 
Tag, D. Essex . . . . . . . . . . • • . . . . . • . . . • . . . . . •  799 , S'::l-�  
Talking machine, R. A. Anthony . . . . . . . . . .  799, 773 
Target, Webb & Hall . . . . . . . . . . . . . . . . . . . . 799, 697 
Telegraphic transmitter, R. Wolters . . . . • . .  799,817 
Telephone exchanges, service meter appa-

ratus for, C. E.  Scribner . . . . . . . . . . . . . •  799,760 
Telephone signal apparatus, D. �' . Laughlln 799, 658 
Telephone support, portable, A. G. Davis . .  799,722 
Telephone .ystem, party line ,  S. M.  Gant . 799, 887 
Tennis court marker, lawn, A. L. Rickman . 799,674 
Tension member, expanded metal, J. Kahn . 799, 653 
Th.eaters, device for controlling and regis-

tering the issue of checks or passes in, 
R. G. �'othergill . . . . . . . . . . . . . . . . . . . . .  800,096 

Theobromin sodium formate and making 
.ame, F. H. Tritschler . . . . . . . . . . . . . . .  799, 764 

Thong hole cutting machine, C. Eberle . . . .  799, 839 
Thread brake, H. A. Bat.es . . . . . . . . . . . . . . .  799 , 965 
Thread, wire, and other cores, apparatus 

for covering, Phillips & Hutchins . . . . . .  800, 013 
Thread, wire and other cores, covering, 

Phlllips & Hutchins . . . . . . . . . . . . . . . . . .  800,012 
Thrust plate, antifrlctlon, A. W. Tweeden . 799,765 
Tile cutting mechanism, J. A. Sloan . . . . . .  799,680 
Tiles. means for handling unburned, W. E. 

Rivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799, 941 
TllIng, manufacture of, J. A. Sloan . . . . . . . .  799 , 681 
Tin plate branning and dusting apparatus, 

T. C.  Evans, et al . . . . . . . . . . . . . . . . . . . .  799, 979 
Tire bolting machine, .J. A. Bryant . . . . . . . . 7\)9, 629 
Tire for road wheels, resilient, A. Ducasble 799,638 
Tire, vehicle, ·F. A. Magowan . . . . . . . . . . . . . 799, 859 
Tire, vehicle wheel, J. W. Jone • . . . . • • . . . .  800,112 
Tire, wheel, W. Monroe . . . . . . . . . . . . . . • . . .  799, 919 
Tool holder, E. H .  Purdy . • . . . . . . . . . . . • . . . .  800, 014 
Tools, speed control for machine, Chard 

& Lodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,973 
Toy, L. I. Darby . . . . . . . . . . . . . . . . . . . . . . . .  799, 835 
Toy, A. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . 800,025 
Toy, H .  Stubert . . . . . . . . . . . . . . . . . . . . . . . . . .  800,028 
Tray, change, E. Brunhoff . . . . . . . . . . . . . . . .  799,628 
Trees, means for training young, J.  C. 

Massard . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  799,999 
Truck, car, B. R. Van Kirk . . . . . . . . . . . . . .  800,035 
Trunk, C. H. Richards . .. . . . . . . . . . . . . . . . .  799, 672 
Trunks, etc.,  frame for, O. D. White, 

Tub. See Wa.htub. 
800,037, 800,038 

Tub .upport, Ironing hoard, and clothes 
rack, combination, E .  L. Bergstresser . 800, 060 

Tuhe bending machine, G. H. Reynolds . . . .  799, 670 
Tubes from breakage, means for protecting 

frangible, C. W. Justus . . . . . . . . . . . . . . . 799, 855 
Turbines, nozzle for elastic fluid, E. Thom-

son . . .  . .  . . . . . . . . . .  . . . . .  . . .  . . . . . . . . . . .  799, 809 
Type holder, W. �'. Joyce . . . . . . . . . . . . . . . . .  799, 652 
Typewriting machine, A.  T. Brown . . . . . . . . 799,627 
Typewriting machine, W. P. Smith . . . . . . .  799, 683 
Umbrellas, canes, etc. , holder for, G. Nor'-

denstlerna . . . . . . . . . . . . . . . . . , . . . . . . . . . .  799, 931 
Valve, J. Harsen . . . . . . . . . . . . . . . . . . . . . . . .  799, 732 
Valve, reducing, Dewrance & Wall . . . . . . . .  799, 723 
Vehicle brake, T. L. & T. J. Sturtevant, 

799,690 , 799, 691 
Yehicle cushion and pump, W. S. Freel . . . .  799, 786 
Vehicle gear, equalizin g, O. Cullman . . . . . .  799, 778 
Vehicle, motor, R. O.  Hood . . . . . . . . . . . . . . .  799, 851 
V ehicle, .elf-propelled, J. L. Davis . • . . . . . •  799,780 
Vending machine, F. E .  MacCordy . . . . . . . .  799, 996 
ven�n'ta;a

.
C�i��: . .  �:����:��' . . .  ��������l� 800,972 

��;��� 8��e;i��r'
E�oO�0'£��g� .��:���: : : : :  +��;�� 

Wall construction, partition, F. L. Kane . •  799, 988 
Warming device, A. E .  McKnight . • . • . • . . •  799, 661 
Washer, C. G. Ette . . . . . . . . . . . . . . . . . . . . . .  799, 783 
Washers, making, A.  Sang . . . . . • • . . . . . . . . .  800,020 
Washtub, A. Thourot . . . . . . . . . . . . . .. . . . . . . .  799,951 
Water closet seat, attachable, H. Parker . .  799, 935 
Water heater, electric, W. C.  Dice . . . . . . . .  800, 084 
Weather .trip, a J. O. Reed . . . . . . . . . . . . .  799, 936 
Welding rail joints electrically, C. Pahde . . 799 , 934 
Wells, valve for 011, H. D. Bernard . . . . . . . 799,967 
Wheel locking device, vehicle and other, 

C.  F. Loftus . . . . . . . . . . . . . . . . . . . . . . . . .  799. 857 
Wheel straightening machine, J. S.  Mayse . .  799,913 
Whip snapper attachment, Bronaugh & 

Kistler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800, 066 
Wick, lamp, W. A. Wilson . . . . . . . . . . . . . . . .  800, 041 
WJlnd in.trument mouthpiece, L. O. Hanson 799,730 
Wind instrument water key, W. F.  Boast . 799,707 
Winding oachine take-up mechanism, H. 

C.  Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,057 
Window protective device; G. J. Boyd . . . . .  800,064 
Window screen, W .  F.  Cummings . . . . . . . . .  799,719 

�l��°'Jra�r�'i�te 'ror �·
ra�{���b:t.

n'kathb�.;� ��;�� 
Wire, galvanizing, G.  L. Meaker . . • . . . . . . .  799, 860 
Wire stretcher, O. F.  Weisenborn . . . . . . . . . 799, 767 
Wire working implement, F.  W. Barber . . .  799,964 

����c��OI;�, :.e
b�lW!�� �. ������ : :  : : : : :  : : :  +��;�� 

Wrench, F. A. Edwards . . • • . . . • . . • • . . • • . .  799, 840 
W rench, R.  N. Miller . . . . . . . . . . . . . . . . . . . .  799,91"1 
Zinc compounds, separating ferliferous, G. 

L. Meaker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  799,862 
Zinc ores, treating, P. A. Mackay . . . . . . . . . 799,743 

DESIGNS. 
Badge, W. Willis . . . . . . . . . . . . . . . . . . . . . . . . .  37,553 
Badge, C.  J. Diege . . . . . . . . . . . . . . . . 37,554 to 37, 557 
Candle.tick, m. F. Gallaudet . . . . . . . . • • . . . .  37, 559 
Mirrors, brushes, and similar articles, back 

for hand, H .  B.  Beach . . . . . . . . . . . . . . . . .  37 , 558 
Percolater handle, H. Nutrlzio . . . • • • • • . • . • . •  37,560 
Trunks and similar articles, corner piece for, 

J. P. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,561 

That 
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M O ISTENS  
D R I ES 
COOLS 
WA R M S  

Removes Dust and Ventilates. 

Its versatility 
is proof of its correctness. 

100 per cent. of our installations 

are successful. 

Regenerated Cold Air Co. 
88 Broad Street, BOSTON, MASS. 

N o  t ewo r tb y  Art i ( l e s  
ON TIMELY TOPICS 

Each number of the Scientific American 

Supplement costs 10 cents by mall. 

SEWAGE A N D  ITS DISPOSAL. A 
review of modern methods. By H. I,EM
MOIN - CANNON. SCIENTIFIC AMERICAN 
SUPPLEMENT 1 5 5 1. 

ELECTRIC LIGHTING F O R  AMA
TEUR S. How a small and simple experi. 
mental iDstallation can be set up at home. 
SCIENTIFIC AMERICAN SUPPLEMENT 1551. 

CHEMICAL AFFINITY. Simply explained 
by SIR OI,IVER I,ODGE. SCIENTIFIC AME
RICAN SUPPLEMENT 1547. 

C A S E  - H A R D E N I N G. By DAVID 
FI,ATH ER. SCIENTIFIC AMERICAN SUP
PLEMENT 1547 . 

ELECTRIC IGNITION SYSTEMS. A 
comprehensive article by 'E. W. ROBERTS. 

SCIENTIFIC AMERICAN StJpPLEMENT 1546. 
CONCRETE. A general article on its merits 

ond defects. SCIENTIFIC AMERICAN SUP
PLEMENT 1543. 

REINFORCED CONCRETE. Some of ' 
its p, iDciples and Applications with practi. 
cal Illustration s. .SCIENTIFIC AMERICAN · 
S ':JPPLEMENTS 1547, 1548, 155 1. 

ELECTRONS A ND THE ELECT ROInc THEORY are discussed by SIR 
OI,IVER I,ODGF. in SCIENTIF IC AMERICAN 
SUPPLEMENTS 1428. ·1429, 1430. 1431, 
1432. 1433. 1434. 

THE PANAMA CANAL is described from 
the engineering �tandpoint in SCIENTIFIC '  
AMERICAN SUPPLEMENT 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
SCI ENTIFIC AMERICAN SUPPLEMENTS 1425, 
1426. 1427. 1 3 8 6. 1388, 1 3 89. 1383. 
1381. 1327. 1328. 1329. 1431. 

HOW TO CONSTRUCT AN EFFI
CIENT WIRELES S TELEG RAPH 
APPARATUS A T  S MALL COST is 
told in SCIENTIFIC AMERICAN SUPPLEMENT 113 63. 

s"BMARINE NAVIGATION. An ex
haustive review of the subj ect is published 
in SCIENTIFIC AMERICAN SUPPLEMENTS 
1414. 1415. 1222. 1223. 

SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in' 
SCIENTIFIC AMERICAN SUPPLEMENT · 1430.; 
The . paper is illustrated by numerous en
graVlllgs. 

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

LANGLEY'S AERODROME. Fully de
scribed, and illustrated i n  SCIENTIFIC AMERI
CAN SUPPLEMENTS 1404. 1405 and 1546. 

STEAM TURBINES. Their Construction, 
Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 
1307 • .  1308. 1422. 1400, 1447. 1370, 
1372, 1521. The articles have all been 
prepared by experts in steam eDgineeriDg. 

PORTLAND CEMENT MAKING is de
scribed in excellent articles contained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433. 
1465. 1466. 1510. 1511. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictu l'e8 and Descri p
tions o f  actually-built dirigible balloons and 
oeroplanes will be found in SCIENTIFIC 
AMEi.uCAN SUPPLEMENTS 1161, 1149. IIlJO. 
1151. 1404. 1405. 1413. 145 5.  

THE TANTALUM LAMP. A full illus
trated description of a lamp having a metal 
lic filament and burning at once without 
preliminary heating appears in SCIENTIFIC 
AMERICAN SUPPLEMENT 1523. 

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

THE S PARK COI:L, ITS CONSTRUC
TION AND MAINTENANCE, is the 
subject of a painstaking article in SCIEN
TIFIC AMERICAN SUPPLEMENT 1522. 

ELECTRIC IGNITERS FO R. GAS EN
GINES are discussed in SCIENTIFIC AME
RICAN SUPPLEMENT 1 914. 

CARBURETERS, a subject of immense im
portance to automobilists and the users of 
oil engiDes. is well t reated in SCIENTIFIC 
AMERICAN SUPPLEMENT 1508. 

EPICYCLIC T RAINS, which play an im
portant part in toothed gearing. are abl y 
described in SCIENTIFIC AMERICAN SUPPLE
MENT 1 524. 

Each number of the SCientific American 

Supplement costs 10 cents by mail 

MUNN tlIt COMPANY 
3 61 Broadway New York 
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Seconds count. Be ready at the start ,vith 
Badger's Fire Extinguisher 

anlle��e�'t"wIYlu�cl':: y�Jt����f�k:'ag�'ii 
you wish, FREE. 
BADGER FIRE EXTINGUISBER CO. 

SO Portland St • •  no�ton, Mass. 

SAFETY IN CASE OF FIRE 
in all hotels, hospitals, asylums, theatres, churche!l, schools, factories and 
all public buildings, as wdl as private residence'i, is doubly assured when 
these structures are equipped with the 

C O VERT FIRE E�CAPE 

of ��������fa�i:�n;�;v r�sstfi
l�O;i���Ol�;�h s!�;�e ::i����nt�\l�e::: 

corridoTH and consequent dangers to life sud limb. Any number of 
pMple can escape easily and qlllcldy by the new method. Best and 
most economiesl fire escape system ever devised. For circulars and 
full partICulars, address 

COVERT Flln: ES CAPE CO., TROY, N .  Y. 

Silver's Bana Saws 

THE 

20-in Foot or Belt Power 
26-io. Belt Power 
32-in. Belt Power 
36-in. Belt Power 

..ALSO 
Hnb Boxing and Spoke Tenon 

Machines, Forges, Drills and 
.. Ohio " Feed and En

silage Cutters 
Manufactured by 

SILVER MFG. CO. 
SALEM. OHIO 

Send the  Name of Your Car 
or engine, and we will send tuB infor
mation about �he Apple Auto
matic Spo:r1:er. 'l'hf' best sLora� 
battery charger for automobile, launch 
or gas engine. Address, 

The Dayton Eledrical Mrg. Co. 
98 Beaver Bldg. Dayton, Ohio. 

New Baltimore & Ohio  Term inal 
Twel1ty-third Street, New York C ity 

All passenger trains of the Baltimore 
& Ohio Railroad to and from New York 
City now have direct ferry connection I 
with 23d Street Terminal , in addition to 
Liberty Street ; the South Ferry Term
inal having been discontinued. 

Twenty -third Street is the most pop
ular term inal of the great metropolis be
cause of its convenience to the hotel , 
theater and shopping district. In the 
recent remodeling of the terminal build
ing a glass roofed canopy was constructed 
fi fty feet wide, under which the cross
town cars of 1 4th, 23d,  2 8th and 29th 
Street lines pass,  so that passengers are 
protected from the weather leaving the 
ferry house, and also avoid the annoyance 
of street traffic. 

All baggage destined to New York City 
will be delivered to 23d St .. eet, unless 
distinctly marked "Liberty Street, " or 
otherwise. 

A complete'electric cab service has also 
been established for the transportation of 
passengers and baggage at very reason
able rates . 

Detailed information with map may be 
secured at all Baltimore & Ohio Ticket 
Offices. 
C. W. BASSETT B .  N. AUSTIN, 
Gen'l Pass. Agt., Balto., l\'rd. Gen'l Pass. Agt., Chicago, III 

D. B. MAR11[N. Mgr. Pass. Traffic, Baito • •  Md. 

Scientific American 
T RADE MARKS. 

Acid pbosphate of lime,  powdered, Provident 
Chemical Works . . . . . . . . . . . . . . .  46,475 to 46,478 

Antiseptic and germiCidal compounds, J. 'V. 
Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,500 

Asphalt and asphalt compositions, Warren 
Asphalt Paving Co . . . . . . . . . . . . . . . . . . . . .  46,415 

Automobiles and self-propelled road vehicles 
and parts thereof, Electric "V ehicle Co . .  46,451 

Beer, McAvoy Brewing Co . . . . . . . . . . . . . . . . . .  46, 46� 
Beer, Dayton Brewel'if's Co . . . . . . . . . . . . . . . . . 46,485 
Beer and ale, lager, Fred Hollender & Co . .  46,456 
Beer, lager, Arnholt & Sch aefet· Brewing Co . 46,481 
Belting, leather, New York Leather Belting 

A W d THE CITY OF NEW YORK ge n t s an t e 
I
i Department N:� ::::t

sp
:::��

e

i

r

n; 
1005. 

in every railway shop to 
solicit subscriptions for the 

lRailwauMlaster Allechanic 
ONE DOLLAR A YEAR 

. (]ontract for the Final Uisposition of Garbage· 
i n  the B orough of Manh attan, for Five 

(5) Years. from August 1.  1 9J6. 

Belt�o
· L."F;·;�·k· · : : : : : : : : : : : : : : ·. : ·. ·. ·. ·. : ·. ·. : ·. ·", !t,�� LIBERAL COMMISSION TO AGENTS 

Bids for the above contract will he received at (hEl> 
�laln Office of the Department of Street Cl eaning,. 
Nos. 13-21 Park Row (14th 1I00r) ,  Borough of Manhatta" 

Boats and parts thereof, motor, Electric 
Vehicle Co. . . . . . . . . . . . . . . . . . . . . .  46, 452, 46, 453 

Boilers, New York Central Iron Works Co . . 46, 393 
Boilers, Richardson & Boynton Co . . . . . . . . . . 46, 403 
Boilers, Gurney Heater ,Manufacturing Co . . .  46, 423 
Boots and shors, leather, Hine & Lynch . . . .  46, 387 
Boots, shoes, and slippers, leather, Parker, 

Holmes & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  46,396 
Canned fruits and vegetables,  Pratt-Low 

Preserving Co. . . . . . . . . . . . . . . . . . . . . . . . .  46, 402 
Cards, playing, New York Consolidated Card 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 46, 489, 46, 490 
Cathartic, liquid, Ell Lilly & Co . . . . . . . . . . . 46, 436 
Cigars, F. R .  Rice Mercantile Cigar Co . . . . .  46. 384 
Cigars. Y.  Pendas & Alvarez . . . . . . 46,397 to 46, 400 
Cigars, S. C. Herbst Importing Co . . . . . . . . . 46,406 
Cleaning compound, G .  M. Breinig . . . . . . . . .  46,420 
Cleaning, polishing, and preserving prepara-

tion, Olea nola Company . . . . . . . . . . . . . . .  46, 435 
Collars and cuffs, Cluett, Peabody & Co . . . .  46, 382 
Condensers and feed water heaters, com

bined, Wheeler Condenser and Engineer-
ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 4 1 6  

Cooking utensils, Cambridge Art Pottery Co. 46,414 
Cords, lines, twines, and ropes, Silver Lake 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,431 
Corsets, Kops Bros . . . . . . . . . . . . . . . . . . . . . . . . .  46,389 
Corsets, J .  Siegel Co . . . . . . . . . . . . . . . . . . . . . . .  46, 408 
Corsets, A .  Ottenheimer . . . . . . . . . . . . . . . . . . .  46,470 
Corsets and corspt steels, Kops Bros . . . . . . . 46, 388 
Cure for distemper and pink eye, Pratt 

Food Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 427 
Cycles and parts thereof, Pope Manufactur· 

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,473 
Driers, liquid. Chas. H .  Gillespie & Sons . . . 46,381 

• • • •  ADDRESS . . .  unti1 12 o'clock, noon, Monday. November 6. 1005. 

R 'Z M t �,r h '  I For further inform ation as to the nature of the· at way as er 1V1 ec antC work and the manner and requirement of the bids, 
Security Building Vanderbilt Building I bidders shoulct call upon the Commissioner of Street 

CHICAGO NEW YORK I Cleaning, and should also read the advertisement of'  

I said contract now appearmg in th e " City n.ecord.'" 
I LET US B E . YO U R� FA.ClO RY 

W.R ITE F O R  ESTI MATE ON ANY ARTICLE Y,OU WANT MAN U FA C T U RE D  .�TAMPINGS.  M ODELS. E XPER. WORK . W R ITE FOR FREE BOOKl�T 
T H E  C.L.O B E  M A CH I N E '" STlI\M P I N C  CO. 

970 Hamilton St. ,  Cleve'land, 0. 

Men an d uoys wanted to earn $5.00 a day, aft er two 
months' i nstru ction. Position 2uaranteed. CO Y NE 
BROS. CO. PLUMBING S CHOOLS, 239 Tenth Avellue 
N ew York. Cincinnati. 0 . •  St. Louis. M o. Free catalo:( 

['r'J�� C orliss En ine., Brewers' l..!I� unct !:Sottlers Macbinerv. �HE VILTER 
MFG. CO. 899 Clinton St .. Milwaukee, Wis. 

MODELS '" EX P E R I M E N TA L  W O R K .  
Inventions developed. Special �Iachinery. 

E.  V. BA l l l A R D .  24 Fran kfort Street . New York .  

JOHN MeG. W O O DBURY 
Commissioner of Street Cleanina-

Lea rn Telegra phy a n d  
R .  R .  Acco u nti ng 

$50 to $100 per month salary assured our graduates under 
t���est

¥��t��;f ¥:ieg��pYtn!�b��� �a'Xm�ri���itw�: 
���� bla���:a�l�gY a�:n�!� . O��ff:-�o�!w:a��t��"ue.; 

M O R S E  S C H O u l  O F  T E L E G RA P H Y 
C i n c i n na t i ,  0 . ,  B u ffa l o ,  N. Y . ,  At lanta,  Ga .• la Crosse.  Wis . ,  Texarka"a. Tex . •  San Francisco , Cal .  

Drilling machines, metal,  W. F. & John 
Barnes Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,441 BALLOONS 

Extra cts, syrups, juices, and tonics, Simpson 
A eronaut L. Stevens, 
.Box 181 Madison Sq., N. Y. 

AUTO STORAGE BATTERI l5 
ALL KI NDS 

T H E  WILLARD STORAGE. BATTERY CO . CLEVHAND 0 
Spring Co. . . . . . . . . . . . . . . . . . . .  . 46,410 to 46,412 Models & Exper. Work, " ears, Dies, Tools, Small Macby. , Ferr�f1��!

I
�n�Inin

:n1 ?vi�������:
ing 

t��l
:
e

.
o

.
f

: 46, 425 
Scient. lusts. M. P. Schell, 506 Mission St. , San Francisco. -------_. _--_ . _ - ------

Flooring, composite, R. A. Keasbey C o . ,  
CALI FORN IA  � .  B i S hI 

46,404, 46,405 c:ia%gS�r!3\'I\Voo�tgr,t;f.r
F :::���cl. l ee g g 'W 1 d 3 l Z  

Catalogs translated and printed. Spanish. Russian, 
French, German, Linotype Composition Half-tone work. 

Flour, wheat, Bill, Bell & Co . . . . . . . . . . . . . .  46,418 
Glass boards, Lufkin Rule Co . . . . . . . . . . . . . . 46, 488 RUBBER Gloves and mittens, J.  I. McMartin ' S  Sons . . 46.426 
Bats made from fur, stiff, North American . 

Expert Manufacturers FlUe Jobhing Work LANGUAGES P R I NT I N G  C O M P A N Y  
Languages BUlldmg, 15 West 18th St . . N e w  York Hat Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,469 

Herb teas, blood purifying, Weber Medical 
Tea Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46. 494 

Hosiery, Brown, Durrell & Co . . . . . . . . . . . . . .  46, 380 
Inks, Carte r ' s  Ink Co . . . . . . . . . . . . . . . . . . . . . .  46,483 
I nsulating materials and coverings, Eureka 

Rubber Manufacturing Co . . . . . . . . . . . . . . . 46,437 
Knives, shoe and butcher, F. W. Coburn . . . . 46,447 
Lamps, night,  Silver & Co . . . . . . . . . . . . . . . . .  46,409 
Liniment, W. A .  Byrd & Son . . . . . . . . . . . . . . .  46,42 1 
Magazine or periodical, Homefolks PUlJlish-

PARKER, STEARNS &. SUTTON. 228.229 South St..  New York 

EXPERIMEN T A L  WORK Scientifically 
and accurately executed. llodels and sma11 machinery 
perfected. STENIJlCKE & VOLKM ER, 61 Fulton Street. 
'l'elephone 5655 John. 

Mag;�fne
Co

�r · P�;·i';di��i; · ;';�eki�; ' P: ·V: · 0';1: 46, 424 
M O D E L  A N D  EX P E R I M ENTAL W O R K. lins Publishing Co. . . . . . . . . . . . . . . . . . . . .  46, 428 jjJlectrical and M echanical Instruments. Small Mach'y �m i��i�,

C\i1.c����D���\���g 
Ceo : : : : : : : : : : : :  !�::� EDWARD K L E I N SC H M I DT. 82 W . Broadway. New York 

Massage cream, Corporation of Hegeman & 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 484 

Medicinal preparation, liquid, �� . F .  Darling . 46, 449 
Medicinal tablets, Antikamnia Chemical Co . 46, 480 
MediCines, preparation for disguising the 

bltter or disagreeable taste of, Eli 
Lally & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  46,486 

Molasses, Boston Molasses Co . . . . . . . . . . . . . . . 46,419 
Oils, Illuminating, Valvoline Oil Co . . . . . . . . .  46,496 
Ointment, cream, National Toilet Co . . . . . . . 46, 466 
Packing, American Steam Packing Co . . . . . .  46, 377 
Paints and preparations, lithogen and sni� 

cate, Bridgeport Wood Finishing Co . . . .  46, 433 
Paper clips, P.  Lindenmeyr . . . . . . . . . . . . . . . .  46, 390 
Paper, ledger, bond, linen, bristol board, and 

all kinds of writing, Whiting Paper Co. 46, 440 
Paper, toilet, A. F. Baird . . . . . . . . . . . . . . . . .  46, 442 
Paper, wall, Standard Wall Paper Co . . . . . .  46,413 
Papel", waxed and moisture proof, J.  M. 

Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 497 
Papers, bond, linen, ledger, wedding, and 

index bristol, B. D. Rising Paper Co . . . 46, 378 
Perfumery, F. Stearns & Co . . . . . . . . . . . . . . . .  46, 422 
Perfumery, Schaefer-Martin Co . . . . . . . . . . . . . 46,491 
Pianos, Gable Co. . . . . . . . . . . . . . . . . . . . . . . . . .  46, 482 
Pills, liver. Dr. Tutt Manufacturing Co . . . .  46, 495 
PIO\"vs, cultivators, and harrows, Rawlings 

Implement Co. . . . . . . . . . . . . . . . . .  . 46,429, 46,430 
Preparation for the treatment of chronic 

diseases, L.  P. Block . . . . . . . . . . . . . . . . . .  46, 445 
Preservative composition, semiliquid, Wyss-

Thalman Manufacturing Co . . . . . . . . . . . . .  46,417 
Primers and '''hite lead, Bridgeport Wood 

GINSENG The money making c r o p . 
Easily grown. Room in your 
garden to grow hundreds of 
dollars worth annually. Roots 

for sale. Plant now. Literature free. Write today. 
B UCKINGHAM'S GINSENG GA RDEN, 

Dept. 4. Zanesville, Ohl� 
CEMENT BOOKS. How to Use Portland Cement, 5Oc . j  ("ement : 

�!��I��I-c����;[u�!�ns�O:i; C�:��:���to�, 
c
5���:et�o���tc�!���k $�i�� , 

Building Coustructi�mJ 5Oc. Postpaid on receipt of price. Address 
CE�IENT AND ENGINEERING NEWS, CHICAGO. ILLo 

G I N S E N G $25,000 made from one-half 
acre. Easily grown throuJZh. 
out the U. S. and Canada. 
Room in your garden to grow 

thousands of dollars' worth. Roots an d seeds for safe. 
Send '0. for postage and get our hooklet D N telling all 
about It. McDowell GIllseng Garden, Joplin, !\.Lo. 

CHEAP WAY to Bnild INDUCTION COIL. 
Secondary sections. automaticaUy woun d ; waxed and 
assembled on tube. Eacll section gives !14 to 1 inch 
spark. Price $4 .50 each section. 

N. E, COIL W I N DING CO., Atlantic. Mass. 

THE B. F. BARNES 

., 4 - I N C H  D R I L L  
Is adapted for work from 1-16 inch to "". 
incb. A strong. substantial. well builf. 
drill. Plain lever or power feed as desired. 
We huild a full line of Drills. All sizes· 
furnished In Gangs Also b ave 9·inch, 
��-}��gcMrr!f�of��l�§e�at���a�g� � 
on request. 

B. F. BARNES C O M PANY. Rockfo rd , I I I .  
European Branch, 149 Queen Vlctorla St., London,.E.C. 

MAC H I N ISTS.LTO
KOLSS ��d S U P PL I ES FRICTION DISK DRILL 

ST. LO UIS MACllINI8'l'S' SUPPLY CO. 
1118 Pine Str"et St. Loul .. MOo 

Send for OWl' catalogue 
FOR LIGHT WORK. 

HS8 The�e Great Advantages. 
Finishing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  46,434 

Remsdi�\o�;e�� : . .  
v

.�I��n
.
i� . .  ,:,.�d 

. .  �S�d 
. .  �s 

. .  
a

: 46, 444 LEA RN W A TC H M A K I N  0 
Remedies for coughs, colds', and headaches, 

The speed can bl:! instantly changed from 0 to 1 600 without 
stopping or shifting belts. Power apphed can bl:! graduated 
to drive, with equal safety, the smallest· or largtst drills 
within Us range-a wonderful economy if!. time and great 
saving 1D drill breakage. g- Send lor Drill Catalogue. 

Paris Medicine Co . . . . . . . . . . . . . . . . . • . . . .  46, 3!)5 
Remedies for diseases of the stomach and 

intestines, internal, McConnon & Co . . . .  46,464 
Remedy for diseases of blood, liver, kidneys, 

and stomach, Kickapoo Indian Medicine 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,438 

Remedy, proprietary, Finlay Dicks & Co . . . . 46, 454 
Salt, granular effervescent, Emerson Drug 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 450 
Salt, table and dairy, Diamond Crystal 

Salt Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 383 
Sauce for foods, lIuid table, C.  F .  Thomp-

son & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 492 
Sheetings and drillings, Greenwood Cotton 

Mill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  46,386 
Shoes and slippers, Wichert & Gardner . . . . .  46,499 
Soap, medical, toilet, and shaving, Pasfield 

Soap Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,471 
Soap, toilet, Mlllhens & Kropf!: .  . . . . . . . . . . . . . 46, 465 
Soda, baking, Morehouse Manufacturing C o .  46, 392 
Stoves and gas stoves, oil, Silver & Co . . . . . 46, 407 
Stoves, ranges, heaters, furnaces, and parts 

thereof, Pittsburg Stove and Range Co . 46,401 
Syr'lps, juices, .extracts, and toniCS, Simp-

son Spring Co. . . . . . . . . . . . . . . . . . . . . . . . .  46, 432 
Tin plat-es, terne plates, tin taggers, black 

taggers, sheet steel, and sheet iron, E. 
L .  Parker & Co . . . . . . . . . . . . . . . . . . . . . . . .  46,501 

Tobacco, plug, Monarch Tobacco Works . . . . .  46,391 
Tonic and stomachjc preparation, F. Cauff-

man & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 446 
'l'onic beverage, J. C .  Mayfield Manufactur-

Ing Co. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  46, 461 
Tonics. chill, Paris Medicine Co . . . . . . . . . . . . 46, 394 
Trisodium phosphate, Provident Chemical 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 474 
Valve floats, hollow metallic, W. Briggs . . . .  46,379 
Whisky, Baum & Loeb Co . . . . . . . . . . . . . . . . . . 46, 443 
Whisky, G .  G. Cornwell & Son . . . . . . . . . . . .  46, 448 
Whisky, Franc, Heyn & Co . . . . . . . . . . . . . . . . . 46, 455 
Whisky. S.  Jung & Co . . . . . . . . . . . . . . . . . . . . . .  46, 457 
Whisky, Lambin , 'rhompson & Co . . . . . . . . . . .  46, 458 
Whisky, T. Martindale & Co . . . . . . . . . . . . . . . 46, 460 
Whisky. Taylor & Williams . . . . . . . . . . . .  : . .  46.479 
Whisky, Hoffhelmer Bros. Co . . . . . . . . . . . . . . . 46, 487 
Whisky, Vaccaro Cigar and Liquor Co . . . . . . 46.493 
Whisky, P. Wlelty & Co . . . . . . . . . . . . • . . • . . . •  46,498 

LAB ELR. 
"Tellmore, " for whisky, Atlas Wine and 

Liquor Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,380 

A printed copy of . the specification and drawing 
of any patent in the foregOing list, or any patent 
In print issued since 1863, will be furnished trom 
this office for 10 cents, provided the name and 
numher of the patent desired and the date he 
�iven. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patent. may now he ohtalned by the 10-
vpntors for any of the inventions named in the tore
going Ust. For terms and further part"fculars 
add..,1111 Munn & Co. , 361 Broadway. New 'lo_k. 

We teach It thoroughly in .. 8 many months as It 
formerly took years. Does away with tedious appren
ticeship. Money earned while studying. Positions se- W. F. & JNO: BARNES CO., 

�,¥.
elo.Ji":\Jrf�in�'i'H�� �g\'ifOL, St. Leuls, Mo. 

Established 11)72. 
1999 Ruby Street, 

SPE CI A L  A U THORIZED EDI TIO N 

Rockford, Ill. 

Complete Works of Frank Norris 
THE PIT 

THE OCTOPUS 

McTEAGUE 

BLIX 

A DEAL IN WHEAT 

MORAN OF THE LADY LETTY 

A MAN'S WOMAN 

ESSAYS ON AUTHORSHIP 

�3.$O in.stead of �9. 7 $ 
To buy these stories in the 

regular way costs $9.75. We 
have now ready a special cloth
bound edition in four octavo 
volumes, library style, from 
entirely new plates, portrait 
of author, and illustrations by 
Frederic Remington, Frank 
X. Leyendecker, Lucius Hitch
cock and Charles E. Hooper. 
Price,$3.50j express prepaid on 
receipt Of stamps,draft, money 
order, or registered letter. 

When Frank Norris died, one of the most prom
ising careers in this generation was broken .  He 
looked at the teeming life around him in a big 
sympathetic manner, and, among a thousand com� 
monplace writers, took his work seriously. The 
life of the Middle West and the Coast was what 
interested him-so closely had he studied some 
phases of it that he may be said to have made 
them his own . Not to know Norris is to have 
missed the most characteristic American writer 
in his generation. 

W. D. HowELLs-"The novels he left a r e  sufficient for h i s  fame." HAMLIN GARLAND-"For the throngs of marvelously realized char
acters in each of these books we are indebted to the keen eyes. the 
abounding insight, and the swift imagination of a born novelist." 

The four volumes will be sent by express, prepaid. on receipt of $3-5°, in stamps, 
draft, money order, or registered letter. A special easY-rayment 

offer will be submitted upon request. 
A PROSPECTUS WILL BE SENT UPON REQUEST 

P. F. COLLIER & SON, 407 West 13th St., New York 



New York 
Belting & Packing Co. Ltd. 

Manufacturers of high grade Rubber 
Belting, D iaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, Steam, 
Suction and Garden Hose, etc. , Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 

Write for catalogue. 
91-93 Chambers St. , New York 
To INVE.STIGATE. 

The mechanically correct 
DURYEA, invariably is 
to purchase. HUl"yess 
are different is the 1'eason. 
Patented features make 
them for Comfort and 
Economy Supreme. Send 
for leaflet It Tells the 
Re::tson 'Vhy. 

DURYEA POWER CO., 44.84 Aeyru d St. ,  Read i n g ,  Pa. 

Scientific America.n 

$1 ,000 Guarantee Against A Burnt Tongue 
$2.00 

Registered Mail 
Postpaid 

Highest Quality 
Imported Briar 
Sterling Silver 
Vulcanite 

Inventor 
and Patentee 

Direct 

Adtnits no 
Saliva 

Above 
Plane <if Tongue 

Please Send for 
Booklet 

Correspondence 
Respectfully Invited 

POI!-!ONS A RRESTED B Y  C O N D EN!-!ATION 
to .::>moker (Certificates of Analysis on File.) 

THE "A. C. " PIPE CO., 607 Times Building. Broad-way & 42d St . •  Ne-w York 

Any size place, summer homes, launches, yachts, etc. 
Every detail included ; very best matena l :  practical. 
So simple no electrician required. Light A ll the Time, 
as storage battery included. Gas , Gasoline or Steam 
engines used give ,plenty of power for pumping water, 
sawinO" wood, refngeratlOll, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

Hagan Gas Engine 
�fd'H1��LOR'i\����� EO; , Winc!'�:'��Y��.S.A . TKEMELY A C  C U R A T  E 
FILING IS NECESSARY. IT I -

.. .::,.:.::.::::::::::::::::::::::::.:::::::::::; GIVES THE A C C U R A C Y  
AND U N I F O R M I T Y  OF ' 
M A C H I N E  W O R K .  
A S K  F O R  C I R C U L A R  

West Cold Tire Setter 
DOES AN H O U R' S  W O R K  I N  A M I N UTE 

�beFeliI A. B.  Daus Duplicator Co., Daus Bldg , 1 1 1  John St., �ew York C O C H R . \. N :F: - B L Y C O M  P A N  Y 
16 St. Jan> es Street, Rochester. N. Y. 

A money making investment for any 
wheel maker, carriage or wagon 
builder or repair man. Send tor 
Catalog and our Bulletins. 
WEST TIHE SETTER CO. 

Rochc�te .. , N. Y. 

CAB I N ETS 
For the Map and Tack System 

We furnish state maps mounted for the tack or rout
ing system at from $1.25 up. Cabinets speci aHy adapted 
for maps and plats used by corporations and rn ulllcipali
ties made to order. 8end for free sample map and catalog 

JOHN W. ILIFF 6. CO. 
350 Wabash Avenue CHICAGO 

Whitewash Your factory 
at lowest Cost 
With a Progress Univer. 
sal Spraying Machine. 
One man can apply white
wash, calcimine or cold 
water paint to 1 , 000 square 
feet of factory wall in ten 

hours, and do better 
work than with a brush. 
It is also adapted for 
spreading disinfectants, 
destroying insect p ests 
and diseases on trees, 
vegetables and other 
p l a n t s , extinguishing 

fires, etc. This machine costs only $16.50 and lasts 
a lifetime. It pays for itself the first year. Write 
for detailed description. 

Dayton Supply Co., Dayton, Ohio. 

S T RA I C H T  L E C S  
If yours are not so, they will 
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Rubber Forms. Adjusted instant
ly, impossiple to detect, easy as a 
garter • .  HIghly recommended by 

:�fr!rs,
an

:h�fcirns
o�C;ls, lIl��

or�f 
fashion. "'Trite for photo-illus · 
trated b o o  k and testimonials, 
mailed under plain letter seal. 
The A l i so n  Co . . Dept.  A 4 .  

BUFFALO, N .  Y. 

valves, geaTS, etc., to get out of 
order. Jump Spark. OUf 1Yz 
H. P. maline outfit is 3. " WIN-

•• ---.. � �e1i!:" O��
l:ri:e�

e
,;ill������ 

you. Write to-day. Marine or 
stationary outfits to suit any re.
quirements up to {) H. P. 

S. Salina St., SYRACUSE, N. Y. 

and Shutters 01 every 
kind for all purposes ; 

Professional. 
Amateur. Process. 
Sold Round the World on all 

Cameras. Catalogue free. 

& Lomb Opt. 
ROCHESTER, N. Y. "-

New York Chicago Boston 

fiw':Ii"�'!glDJE5To'" _.7 ...... :: C.K.ByaCO C"'CAGoG ILL ..... 
15 to . 21 South Cllntou Street. 

The Way to Get Out of a Hole 
Is Not to Get into It 

In measuring wit h this 
Combination Triple-

Graduations on sterling silver, 5 5-8 inches diameter, 
��fes��;�

l
� ��f

o
i��

e
he:

e
l�:7:�'1 

r
l����cie;

o 
a;��lt���r:� 

giving: large clear fit ld ; is balanced and will reverse 
at either end. Clamps ami tangent to t€lescope 
axis. Compass needle ;� 1-2 inches long. Variation 
are. Long taper centers with broad fbnges. Wei�ht 
10 pounds. Tripod 7 1-2. 

beam Rol1er Gauge you =." .. ,." 
can't make a mistake. 
A convenience, a labor .. 
saver for single, doubl e or triple measurements. Pol
ished and nickel·plated. $1.25, postpaid. Catalogue free. 

THE HANNA MFG. CO .. Troy, N. Y., U. S. A. GOODE LL·PRATT C O M PANY G reenfie ld ,  M ass. 3S2 Uher IStl'eet 

"(cooomo" (mery Wheel Dresser B U I LD Y O U R  OWN 
DYN A M O  

Civi l 

Made of an abrasive nearly as hard as a Black Diamond. \Vill true or sh�pe any wheels except very hard and water gnnders.. Size 12  in. Price $4. It costs you nothmg to satisfy yourself. Sent to responsible parties 0!1 10 days' approval to compare or test wah the Black Diamond. This shows OUR confidence and we want yours. 
International Specialty Co. 360 Holden Ave" Detroit, MICh. 

A faSCinating study ' 
tbat will enable you 
to earn good wages. 
Send for our catalog. 

Established 1879. 20 Park Place New York . 

can be tilted to any angle without 
the operator leaving his seat. We 
carry bem in stock in all sizes. We 
also manufacture Filing Cabinets. 
Blue Frint Frames. etc. Write for 
Catalogue or ask your jobber. 

FRITZ & OOELDEL MFG. CO. 
97 Alabama St., Grand R,apids,Mich. 

H Th e cyclist Raves himself much sorrow 
If on his wb eel he has the MORROW " 

rrhe steepest hill is as easily a8cended as descended if the rider takes the 
precaution of having attached to his machine t b e  very latest model of 

A 

THE MORROW BRA �E 
which has every posEnble improvement tending toward safety. simpliCity and efficiency. It ensures easy comfort to tbe rid er under all road conditions. Al l parts are cut from solid steel and are interchangeable. Only one clutch-:-the Forward Drive. Symmetrical in design, perfect in every detail. No Increased friction when peaaling. PrICe $ 50 .00. 

ECLIPSE MACHINE CO.. Ehnira. N. Y .. V. S. A. 

B U S Y  L I T T L E  M O T O R  
tb at is conscIentiously made, and of the very best materials, that always does good work and 
lasts indefinitely is the 

F R A N K L I N D Y N A M O  
It has laminated field and armature and a capacity of 50 Watts. Will light six 6·candle lamps. Will 
run sman lathe or a sewing machine. Price, complete $13.50; or we supply full set of 
parts, with all  materials and dIrections. for $3 50 up. We also sell set s (If castings for g 
half-horse power Gas-Engines, Blue Prints. etc . •  for $16.50. Catalogue h D" tree. 
Model Work a PA R S :IG L L  & 'W' E ED, 

Specialty. MODEL AND EXPERIMENTAL SHOP, 129 West 3 1 st Street, New Y ork City, U. !-!. A .  

fngineering and Surveyors' Instruments 
DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest houi& 
1rs�ho� 'S��

d
irE 1flJ'J ��d \��l'ERJ�"jlM; t&�.fRit1i�W:¥SG CWTH, DRAWING 

A. S. ALOE. CO , 515 Olive Street, St. Louis. Mo. 
\Vrite for Catalog. " Sent Free." Correspondence Solicited. 

SEPTEMBEr.. 30, 1905. 

COLD GALVAN I Z ING.  AMeRI CAN PROCESS N O  R OYAl-TIES. 
5Al'iPLES A N D  I NFORMATION O N  APPLICATIO·I<'j . 

N I C K El. 
AND 

Electro· Plating 
APOatatU8 ana Material. 

THE 
Hanson & V a n W i n kle 

Co., 
'S e n' a r li. .  !'Ii .  J .  92 William St., N. Y. 30 & 32 S. Canal St. 

Chicajlo. 

See Your Hair Grow 
GRAHAM'S 

Glass Vacuum Cap 
TRADE MARK 

The transparent " PNEU-VACU " CAP gives you an opportunit.y to watch 
the process aUf I when you have caused a good, healtlty, red glow in the scalp you 
know vou have brought the blood to the 
scalp again and that it will do the work 
nature intended. It nourishes the hair 
tollicles and induces a healthy growth tl13t 
has long- been dormant. You cannot 
OVERDO the matter, or 'worse still, not 
keep up the stimulation long enough. 

SOI,D UNDER BAl'\K GUARANTEE. 

Booklet on request. 

Vacuum Cap·Appliance Co 

Pressure Gauges, Vacuum Gauges. V'-olt .. 
metf'rs, Amperemeters, \Vattmeters, and 
Thermometer�, make continuous records 
Day and �f'.nQht. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' triaL � Send for Ci1'CU .. 
lars ana Specimen Ohart. 

The Bristol Comuany, Waterbury. Conn. 
GOLD MEDAL, ST. LOUIS EXPOSI'l' I O N . 

Save Time and Money 
Progressive business men use 

BATES 
Hand Numbering Machine 

It n'int" numbers cou.,ecutivel,Y, duplicates or 
repeats-ch:mJ!ed instantl,v oy turnIng pomter. 
To learn how it will save for you, send tor 
Dooklet 48 now. 
BATES MFG. CO • •  31 Union Sq. , New York 

CmcAco-;)04 "''''abash Avenue 
F.tctory, Orange, N. J. 

F or II Ollle, Store and Street 
We also mauufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven homs O:KE CE:NT. No 
'Vicks. No Smoke. No  Odor. 
Absolutely safe. THEY SELL AT SI.GHT. , Exclusive territory to good agents. �WrIte for 
catalogue and prices. Chicago Solar Light Co. Depl G. Ch icago 

" The Pen That 
Dip pen in any in:" well or any ink, press lever and operation �s 
�,�e:�w!itt:���7:��)I� �l�i�!�l
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. If you will let us send you our beauti!ul nt'w illustr�ted 
catalogue, it will make you a CONKI .. IN enthuSl'l.st. 

The GDnk l in Pen  Go.  12�·�:i�:
o
Oh1:

e. 

Represented in Great Britain by American Ag:encies, Ltd. , 3$ Shoe 
Lane, Farringdon St., London, E. C.: in Australia by Rae. Munn 
& Gilbert, 47 .Market St., �'lelbourne. 

SPRI N G F I E L D  ABRASIVE POLIS H I N G  
W H E E L S  A N D  BLOCKS. 

Used for pohshing machinery, cutlery, 
and edge tools of all kinds and for re
moving rust spots from highly polished 
metal Makes a very smooth surface 
without marring-. Containing rubber 
which gives it the resilient effect. Made 
witb eitber Emery or CarborundUm in 

���
e

����i�
r

:r��e di�6�\it:,or price lise 

The Spri ngfi e l d  T ire  a n d  R u bber Co • •  
SPRINGFIELD. OHT{), U.  S. A. 

which presses and creases your trousers while 
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shoes. This clmir will vosttively pTf vent 
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k
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apJ?ear as fre�h every morning 
as If just from the tailor's. Saves its 
cost in 6 months and will last a life, 

I time. Indispensable in a �entleman's 
:fr�
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descriptive folder and priet!o 
OENTRAL M ANTEL CO. 1212 Ollve St., St. Lonls, Mo. 

J E S S O P  S T E E L  C 9  M F R� OF C R UCIBLE SHEET STEEL WA S H I N G T O N . PA . 




