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PROPOSED NEW PATENT OFFICE BUILDING AT
WASHINGTON.

It is a notorious fact that the present Patent Office
building at Washington is quite inadequate to accom-
modate the growing business of the Patent Office
Department. Not only so, but for a great number of
years it has been necessary to find for a large amount
of documentary and other material of priceless value
temporary, makeshift quarters. The present building
is not of fireproof construction, and it needs no mul-
tiplication of words to prove that the records of such
an important institution as this should be stored where
they are entirely protected from damage or absolute
loss. Furthermore, the congestion of records is not
the only disadvantage under which the lack of accom-
modation places the department, for one has only to
read the annual reports of the Commissioner to be
convinced that the work of the general staff has been
rendered doubly onerous, and is to a certain extent
delayed, by the uncomfortable crowding of the past few
years. Year by year an urgent appeal has been made
for the amelioration of the present conditions; but for
reasons which it is difficult to exactly determine, Con-
gress, while acting with lavish liberality toward some
other institutions of far less national importance and
merit than this, has so far shown no disposition to
move in the matter. )

The subject is once more about to be brought to the
front by the introduction of a bill which will deal with
the proposition in a very comprehensive manner. It
is proposed to purchase the large lot of ground lying
to the east of the Capitol, and located between East
Capitol and B Streets, North, and between First and
Second Streets, and erect thereon a monumental fire-
proof building at a cost of five million dollars, which
shall harmonize in architecture with the adjoining
Library of Congress, and shall match it in size and
dignity. A magnificent square would thereby be pro-
vided, with the Capitol on one side and the Library
and Patent buildings opposite. The building is to
contain suitable offices for the accommodation of the
Commissioner of ‘Patents and the working force of the
Patent Office, suitable rooms for the storage of records
“and other documentary matter, and a great “Hall of

“Inventions,” for the display of models and designs of
"irj-wg_nt‘icns and for their arrangement as far as may be

) o‘ﬁi'l’lii,storical lines, so as to constitute a concrete record
of the evolution and development of invention in the
United States. The building, as thus erected, will bear
to invention the same national relation as the present
magnificent Library does to literature. The proposed
plan has been submitted to the committee that has in
charge the ambitious scheme for the general landscape
and architectural beautification of Washington, ang
has received their unqualified indorsement. Indeed,
such a structure would form one of the most important
architectural elements in that scheme, and by its erec-
tion the United States as a nation would give worthy
recognition in their capital city to Invention—a field
of human activity in which, perhaps more than in any
other, the United States is held, and justly held, to be
pre-eminent among the nations of the earth.

‘Moreover, there is at the present time over five
million dollars to the crédit of the Patent Office in
the Treasury.

O

BRUNEL AND THE “GREAT EASTERN.”

The fascinating interest which will always attach to
the “Great Eastern” has been greatly stimulated by a
recent paper read by Sir William White, the new
President of the British Institution of Civil Engineers.
It would be difficult to find an authority better quali-
field to discuss the technical merits of Brunel’s great
ship, for Dr. White was the designer of practically
the whole of the great British fleet as it floats to-day;
many of our own naval designers, including Rear-Ad-
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miral Bowles, the late chief constructor of the navy,
have studied under him; and no naval architect of the
last thirty years has left so profound a mark upon
the theory and practice of naval construction. The
estimate of the merits of the “Great Eastern” formed
a part of an exhaustive review of marine shipbuilding
and engineering during the half century or more cov-
ered by the professional life of the speaker, and so
important was the part played by this famous ship
that a great part of the address was devoted exclu-
sively to this subject.

It was at the close of the year 1851 that Brunel be-
gan to study the problem of constructing a vessel that
could carry sufficient coal for a voyage to Australia and
back and provide accommodation for a large number
of passengers and a certain amount of cargo. Al-
though he sought advice and assistance in all quar-
ters, it is clear that all the leading features of the
design—that is, the structure, propelling machinery,
and determination of dimensions—were his own. Dr.
White states that he has been familiar with the facts
for many years, and that he has recently gone once
more, most carefully, through Brunel’s notes and re-
ports, with the result that his admiration for the
remarkable grasp and foresight displayed has been
greatly increased. In fact, Brunel displayed a knowl-
edge of principles such as no other ship designer of
his day seems to have possessed, and in proof of this,
reference is made to the provision of ample struc-
tural strength with a minimum of weight; to the
increase of safety by watertight suldivision and cellu-
lar double bottoms; to the design of special propelling
machinery and boilers with a view to economy of coal
and wide radius of action; and to the selection of
forms and dimensions likely to minimize resistance
and produce a vessel that would be easy in a seaway.

We receive from time to time so many queries as to
the exact dimensions of this vessel, that we take this
opportunity of repeating the correct figures as taken
by Dr. White from Brunel’s notebook: The length
over all was 693 feet, and between perpendiculars 680
feet; the extreme breadth of hull was 83 feet; the
breadth over the paddle boxes, 120 feet, and the depth
of the plated hull was 58 feet. The ‘“Great Eastern”
could steam at 14 knots an hour and had accommoda-
tions for 3,000 people. Compare these figures with
those of the most powerful Cunard steamers of that
time, which were only 285 feet in length. Nearly half
a century elapsed before these dimensions were sur-
passed by the launch of the “Oceanic,” which is 704
feet in length over all. The lines of the hull were
drawn by Scott Russell, and they were based upon his
well-known wave-line theory. It is evident from
Brunel’s notes that the estimate for engine power to
obtain the desired speed of 14 knots was made by
Brunel in conference with Russell. Dr. White makes
the significant statement that having carefully looked
into the matter in the light of personal knowledge, he
is of the opinion that the estimate of power required
to drive the “Great Eastern” at 14 knots on an aver-
age draft of 25 feet, is practically identical with that
which would now be made for the ship if propelled by
twin screws—a very remarkable result, when we bear
in mind the enormous size of the “Great Eastern” in
comparison with any other steamer at the time she
was designed.

Furthermore, the structure of the ‘“Great Eastern”
was not merely a marvel, but considering the date of
her construction it is still, in the judgment of the
late chief constructor of the British navy, a most fruit-
ful and suggestive field of study. Brunel was a bridge
builder, and he carried the principles of bridge design
into his ship. To him a ship had always been a girder
from the time when he designed the “Great Western.”
In the “Great Britain,” an iron ship, he introduced
new structural arrangements; and that vessel did good
work for forty years as a steamer; was then converted
into a sailing ship, and finally did duty as a hulk in
the Falkland Islands. = 'When he began work on the
“Great Eastern” he laid’ down the principle of con-
struction “that no material shall be employed on any
part, except at the place and in the direction and in
the proportion in which it is required and can be
usefully employed for the strength . of the ship, and
none merely for the purpose of facilitating the fram-
ing and first construction.” The “Great Eastern” fully
vindicated the structural theories of her designer. She
carried enormous loads of submarine cables; passed
without structural injury through severe storms; a
gaping hole, 10 feet broad and 80 feet long, was torn
by the rocks off Montauk Point through her outer skin,
yet she reached New York without her passengers
being aware of the damage done. In concluding his
address, Dr. White sums up with the startling state-
ment that he has most thoroughly investigated tne
question of the weight absorbed in the structure of the
“Great Eastern,” and that his conclusion is that it is
considerably less than that of steel-built ships of ap-
proximately the same dimensions and of the most re-
cent construction, After making full allowance for
the greater speed. more powerful engines, and heavy
superstructure of large modern passenger ships, it is
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concluded that the ‘“Great Eastern” was a relatively
lighter structure, and this in spite of the fact that
at the time she was built only iron plates of very
moderate size were available and that the plates used
for the outer and inner skin were only three-quarters
of an inch in thickness.

SOME EARLY SUBSCRIBERS HEARD FROM.

At the present season of the year, when our old sub-
scribers send in their renewals to the SCIENTIFIC
AMERICAN, the Editor receives a large number of letters
which contain ever-welcome criticisms of the year’s
work; suggestions as to the future; and more often
than not, a reference to the early acquaintance of the
writer with our journal, and the period of years for
which he has been a reader or subscriber. Many of
the dates mentioned are so remote, so close to the
year 1845, in which the first issue appeared, that the
Editor decided to request those who considered them-
selves to be probably among the earliest subscribers,
to give him the facts concerning their first connection
with the paper. As a result, he has before him what
must surely be one of the most unique, and in some
respects one of the most pathetic, batch of letters that
ever reached an editorial desk. No more convincing
evidence of the genuine nature of these replies could be
asked than the evidence of age that is shown in the
faltering chirography of some. Of those who took the
trouble to write, it is found that six have been con-
tinuous subscribers for a period of fifty-nine years,
or from the very year in which the paper was started,
while two others commenced their subscription in 1846,
four in 1847, and two in 1849. Fourteen of our cor-
respondents were entered on our lists during the five
years from 1850 to 1855, and fifteen more date back to
the period 1855-1860. In addition to these enumerated,
we have received a host of answers from subscribers
who have been taking the SCIENTIFIC AMERICAN cOn-
tinuously for periods of from twenty-five to forty-five
years. Limitations of space forbid any extensive quo-
tation from letters which could not fail to be of the
greatest interest to our readers; but instead we publish
in full a letter which comes to us unsolicited, and
is as welcome as it was unexpected. The
Editor should be pardoned for any seeming immodesty
in publishing a letter so full of good will and encour-
agement. The author is a well-known engineer, and
was for several years the editor of a high-class tech-
nical journal in New York city. He writes as follows:

“After an intimate-acquaintance with the ScieNTIFIC
AMERICAN for over half a century as man and boy, 1
must say that, like wine and old friends, it improves
with age. It has never made so good an appearance
or held such a firm grip upon matters within its field
as at the present time. It has a most useful versa-
tility, and covers popular science and practical, every-
day engineering without pedantry or ‘words of learned
length and thundering sound;’ so that if a man is com-
pelled to run, metaphorically, to keep up with the im-
provements of the time, he can read as he goes. If a
young man is confined to one paper, for any reason at
all, that one should be the SCIENTIFIC AMERICAN. It is.
a compendium of all that is really valuable in the
trades and sciences as they are followed to-day. While
I am not without a certain familiarity in the subjects
covered by it, I am happy to say that there is not a
single issue which I take up, whercin I do not find
something which leads me to abandon -views formerly
held, and subscribe to the better way, the brighter
light held by my lifelong friend—the ScCIENTIFIC
AMERICAN.”

A CONVENTION ON MOSQUITO EXTERMINATION.

It seems a novel undertaking to hold a convention
for the purpose of discussing the best methods of"
mosquito extermination and. prevention.

But a very large number of persons responded to the-
call at the first public meeting held on this subject in
this city on December 16, 1903, at the Board of Trade
rooms on Brdadway, corner of Fulton Street.

‘The meeting was to have been presided over by Hon.
Franklin Murphy, Governor of New Jersey, but he was.
unable to attend. Hon. Robert W. De Forest, one of
the’ vice-presidents, presided instead. The meeting was.
called to order by Mr. Henry Clay Weeks, who ex-
plained the object of the convention and its purposes.
He was elected secretary and Mr. William J. Matheson.
was chosen treasurer. A permanent national organiza--
tion was provided for, for the promotion of the object.

There was much interest manifested, and several
papers were read on the diff:rent phases of the mosquito-
‘problem.

Among the papers were: ‘“The World-wide Crusade,”
by Dr. L. O. Howard, of the Agricultural Department
at Washington, D. C.; “The Sphere of Health Depart-
ments,” Ernst J. Lederle, Ph.D., president of the De-
partment of Health, city of New York; “The Work of’
the United States Public Health and Marine Hospital
Service,” Passed Assistant Surgeon J. P. Perry; The
Determination of Marsh Soil Surveys,” Prof. Milton.
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Whitney, Chief, Division of Soils, Washington, D. C.;
‘“What Railroads Can Do,” William H. Baldwin, Jr.,
Esq., president L. I. R.R. Co. (Penn. R.R. Co.);

“The Aesthetic Side of the Question,” John
Claflin, Esq., president H. B. Claflin Company,
president Morristown, N. J., Improvement So-
ciety; ‘“The Exactness of Proofs of Transmission of

Malaria,” William N. Berkeley, M.D., author of works
on mosquitoes, New York; “How a State Appropriation
May be Used,” Dr. John B. Smith, New Jersey State
Entomologist; “What a Rural Community Can Do,”
Walter C. Kerr, Esq., president Westinghouse, Church,
Kerr & Co., Staten Island; ‘“What the General Govern-
ment Should Do,” Frederick C. Beach, Esq., of the Sci-
ENTIFIC AMERICAN; “What New York State Ought to
Do,” Dr. E. Porter Felt, State Entomologist, Albany,
N. Y.; “How Far Does Extermination Exterminate,”
William J. Matheson, Esq., North Shore, L. I.; “The
Long Distance Theory,” Spencer Miller, Esq., Engineer,
South Orange, N. J., Improvement Society; ‘“Mosquito
Engineering,” Henry Clay Weeks, Engineer, Bayside,
city of New York.

Major Georgas, of the United States Army, addressed
the convention on the work that had been done in and
about the city of Havana, Cuba, which had been help-
ful in abating the former conditions.

Dr. Howard sent a letter describing the mosquito
plague in the colonies of Great Britain. Germany and
Japan were also taking measures to fight the insects.

John Claflin, who was to speak on “The Aesthetic
Side,” described the malarial breeding places. He stated
that the Anopheles, unlike the Culex, breed only in
sunlight. Concerning the drainage of a malarial
swamp, he said the malaria had apparently been intro-
duced there by Italian laborers. The Anopheles had be-
come infected, and, in turn, transmitted malaria to the
residents.

Among the vice-presidents named were: Mr. William
C. Whitney; Prof. Nathaniel S. Shaler, Harvard Uni-
versity; Mr. Louis C. Tiffany; Mr. Otto H. Kuhn, Kuhn,
Loeb & Co.; Mr. G. Waldo Smith, president of United
Civic Societies of Queens Borough; Mr, Colgate Hoyt,
Mr. Harvey Murdock, president North Shore, L. I.,
Improvement Association; Prof. Franklin W. Hooper,
director Brooklyn Institute of Arts and Sciences; Prof.
Charles B. Davenport, University of Chicago; Prof.
L. H. Bailey, Cornell University; Mr. L. C. Weir, presi-
dent Adams Express Company; Mr. A. J. Cassatt, presi-
dent Pennsylvania Railroad; United States Senator
John Kean, of New Jersey.

The meeting adopted resolutions recommending the
appointment of a provisional committee to consider
the formation of a central organization of a national
character, with which local bodies might co-operate in

conducting a general national crusade against the

mosquito.

AN ENGLISH TEST OF THE EDISON BATI‘EB.Y.
Mr. W. Hibbert read a paper on the Edison. accu-
mulator before the Institution of Electrical Engineers
recently. Since the first announcement of Mr. Edison’s
invention nearly three years ago, very little of an
authoritative nature has been published about the
cell; the paper which Dr. Kennelly read in May, 1901,

showed that the invention was full of promise, and -

further results of more extensive experiments and of
practical trials have since been awaited with eager-
ness. A description of the cell itself was published in
the SCIENTIFIC AMERICAN and SUPPLEMENT, and:as it
has undergone little alteration since then we need not
describe it in detail here. The active materials, it will
be remembered. are nickel oxide and iron, and the
electrolyte is a 20 per cent solution of caustic potash.
The chemical changes on charge and- discharge may be
represented by the equation

After charge After discharge
NiOa | KHOaq | Fe %5 NiO | KHO.aq | FeO,

the electrolyte serving merely as an oxygen. carrier,
and not taking any actual part in the final changes of
the active material, as does the sulphuric acid 1n the
lead-lead-peroxide cell. The active materials are pack-
ed in perforated steel pockets, and the plates, though
thin, are rigid and light. The «€onstruction is thor-
oughly mechanical throughout, #hd the lightness is
obtained without any sacrifice of durability, which is

one of the chief faults of the lighter types of lead

cells. The standard size of automobile cell is 13“inches
high (over all) and 5.1 x 3.5 inches horizontally. The
weight is 17.8 pounds.
1.35 volts, and the internal resistance 0.0013 ohm; the
output at 60 amperes discharge is 210 watt-hours, the
capacity working out, therefore, at 11.8 watt-hours per
pound. This figure agrees very closely with those
which were published originally. Dr. Kennelly put
the output at about 14 watt-hours per pound. In an
article in Nature it was very carefully calculated from
a discharge curve which had been published that the
output was 10 watt-hours per pound. The lightest lead
cells in some instances approach, or even exceed, these

_ the affirmative.

The E. M. F. is approximately
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figures, but on the average the result is considerably
better than that obtainable in practice with lead ac-
cumulators. It will be seen, however, that in many
other respects the Edison cell promises to prove
much superior, especially for motor-car work.

Mr. Hibbert’s tests were made partly under labor-
atory conditions and partly on the road. Discharge
curves taken in the laboratory show that the Edison
cell possesses in a remarkable degree one very desir-
able characteristic, namely, that of giving a good
output in ampere hours when discharged at heavy dis-
charge rates. Taking the normal discharge current as
30 or 40 amperes, the curves show that more than 80
per cent of the normal ampere-hours can be obtained
when discharging at so high a current even as 200
amperes. A lead cell under similar conditions wouia
probably not give more than 50 per cent of its normal
output. Experiments on the road showed that this
result could be obtained under practical conditions.
A 32-mile run was made from Leicester to North-
ampton against a head wind all the way; on the level
the current varied from 55 to 60 amperes, as against
the usual 40; uphill it was from 90 to 100 amperes,
and on one occasion rose above 150 amperes. The total
discharge came out as 190 ampere-hours, the normal
standing discharge being 160 ampere-hours. The bat-
tery had been fully charged before the start, 242 am-
pere-hours having been put in in 1 hour and 20 min-
utes. This particular case shows that there is an extra
discharge—30 ampere-hours in this instance—which
can be got from: the cell; it is due to the fact that the
voltage at the end of the discharge does not continue
to drop rapidly, but, ‘when it has fallen to about half
a volt; becomes steady again for another hour. There
is, in consequence, a reserve capacity which, though
not generally used, may prove very valuable in emer-
gencies such as the above. )

Some other results obtained by Mr. Hibbert may be
quoted. A cell after being short circuited for 48 hours,
recovered its original capacity after two charges, and
was apparently none the worse for this severe treat-
ment. Experiments on the rate of charging were
tried, and showed that high charging currents can be
safely used. A fully discharged cell was recharged
for an hour at 177 amperes; 124 ampere-hours, or 70
per cent of the charge, were obtained on discharge
at 60 amperes. Experiments on the road confirmed
this result, 70 per cent of the charge being obtained
after charging at 200 amperes. The efficiency of the
cell is not quite so good as that of a lead cell; the
following figures were obtained under different condi-
tions: at 30 amperes charge and discharge 66 per cent,
at 60 amperes 60 per cent, at 100 amperes charge and
60 amperes discharge 56 per cent, and at 177 amperes
charge and 60 amperes discharge about 50 per cent.
On the other hand, the cell endures a period of rest
before discharge well, and also does not suffer if al-
lowed to stand discharged for some time. If dis-
charged immediately after charge a somewhat large
discharge is obtained, but after two days’ rest a dis-

~charge of 155 ampere hours is given; a further twen-

ty-four days’ rest only had the effect of diminishing the

. discharge to 125 ampere hours, or 80 per cent of the

discharge after the two days’ rest.

The trials on the road were made in a runabout with
a battery of 38 .cells, weighing about 700 pounds; the
total weight, _With two persons, was about 2,000 pounds*
The trials were planned to afford answers to the fol-
lowing questions:

(1) Is the capacity the same on the road as in the
laboratory?

(2) Will the battery stand excessive discharges on
the road? )

(3) Will it take a rapid charge and utilize it on the
road? :

(4) Will it recover after lying discharged for some
time?

(5) Does the capacity fall off by reason of the shak-
ing? - .

(6) What attention is required?

The experiments which we have already quoted
show that the answer to the first four questions is in
With regard to the fifth question, the
results were very satisfactory. The car had run 400

miles before Mr. Hibbert took it over; its capacity .

was then 159 ampere-hours on standing discharge. Mr.
Hibbert ran it in all 500 miles in the course of a month,
and at the end of that time the capacity on standing

discharge was 158 ampere-hours, showing, therefore,

no appreciable deterioration. As regards attention,
Mr. Hibbert found very little to be required; none of
the terminals worked loose or showed signs of getting
unduly warm with the heavy charging currents some-
times used. The only matter that had to be attended
to was the replenishing with distilled water which was
required after every five or six charges.

‘The general results of Mr. Hibbert’s tests are most
encouraging; the only point or: which further informa-
tion is required is durability, but all the evidence is
in favor of this proving satisfactory. It certainly

" seems as if the hopes aroused by Dr. Kennelly’s paper

are within measurable distance of realization.
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FPINAL WORLD’S FAIR DIVIDEND.

The World’s Columbian Exposition of 1893 does not
seem to have proved such an abject financial failure
after all. At the last meeting of the Board of Di-
rectors a final dividend of 4.65 per cent on the capital
stock was declared..

The dividend is equal to 461% cents per share, and
is payable on March 1, 1904. The transfer books of
the stock company close on January 2, 1904. ,

The dividend will be paid by check to stockholders
of record on the secretary’s book, The circular to
the stockholders states that a small surplus will re-
main after paying this dividend, but that it will be
so small that it will not pay to divide it. It is being
retained to cover cost of possible litigation.

All tlhe stockholders are asked to relinquish their
claims upon the surplus, so that it may be donated for
some public object by the board of directors. The
stock is widely distributed. Many of the certificates
are framed and hung on the walls of the owners’
homes.

The shareholders were paid a dividend of $1 per
share soon after the exposition closed. With this
coming distribution the return from an investment of
$10, the cost of each share, will be $2.46.

@
-G

TO OUR SUBSCRIBERS. »

This is the last issue of the year—the fifty-eighth
of the ScienTiFic AMERICAN’s life. Since the subscrip-
tion of many a subscriber expires with the present
number, it will not be amiss to call attention to the
fact that the sending of the paper will be discontinued
if the subscription be not renewed. In order to avoid
any interruption in the receipt of the paper, sub-
scriptions should be renewed before the publication of
the next issue. To those who are not familiar with
the SuppLEMENT a word may not be out of place. The
SUPPLEMENT contains articles too long for insertion in
the SCIENTIFIC AMERICAN, as well as translations from
foreign periodicals, the information contained in which
would otherwise be inaccessible. By taking the ScIEN-
TIFIC AMERICAN and SUPPLEMENT the subscriber re-
ceives the benefit of a reduction in the subscription
price.

A

THE CURRENT SUPPLEMENT,
The current SUPPLEMENT, No. 1460, opens with an

" article by the London correspondent of the ScIENTIFIC

AMERICAN on the highest tunnel in Europe, a tunnel
which is to be found on the line of the Albula-Engadin
Railway, Switzerland. Prof. Berthelot presents an in-
teresting summary of the relation between the intens-
ity of the voltaic current and the manifestation of the
electrolytic output. An exhaustive description of the
Lake submarine boat will be found in the SUPPLE-
MENT, an elaboration of the article elsewhere published
in the present issue of the SCIENTIFIC AMERICAN. Re-
cent excavations at Gigthis are described and illustrat-
ed. The Wilde lecture on the Atomic Theory is con-
cluded. An excellent description of the Renard dyna-
mometric fan for measuring the power of gasoline
motors will doubtless interest chauffeurs. Emile Gua-
rini presents an account of the single-phase traction
experiments conducted by the Union Electrical Com-
pany, of Berlin.

EIFFEL TOWER TO BE DISMANTLED.

An engineering feat of no small importance will be
the razing of the Eiffel Tower in Paris, for this renown-
ed structure is doomed to disappear from the Champ
de Mars. The concession for the building of the tower
will expire in 1910, and probably nothing would be
done in the immediate future if it were not for the
fact that, like the famous Tower of Pisa, it is begin-
ning to lean to one side. In the case of the Tower of
Pisa, the center of gravity is not far displaced, since
the tower was purposely built in that position. But
with the Eiffel Tower the case is different, since it
was designed to stand erect, and any great amount of
declination will displace the center of gravity to a
point dangerously near the outside of the base.

g

DISTRIBUTION OF THE NOBEL PRIZES,

The Nobel peace prize has been awarded to the Hon.
W. R. Cremer, M. P, publisher of the Arbitrator, of
London, for his work in behalf of international arbitra-
tion.

Ot
—p—t—

A new telegraph cable connecting Great Britain with
Australia via Cape Colony is being constructed. Al-
ready the first section to the Cape has been laid. The
next section will be carried across-the Indian Ocean
to Mauritius, thence to the Keeling Islands, and from
there to Perth, in Western Australia. When this new
line. is completed there will be three distinct cable
routes to Australia, from Great Britain via India, the
recently laid Pacific cable, and this new one via the
Cape, respectively, thus affording adequate alternative
routes should any one or twa be interrupted or cut by
any agency.
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THE BERLIN PRINTING-TELEGRAPH CENTRAL
STATION.,
BY DR. ALFRED GRADENWITZ,

On October 1 a most valuable addition to the Ber-
lin telephone service, with nearly 68,000 subscribers,
was made when the ‘“Ferndrucker-Centrale” a
type-printing telegraph service, was opened to pub-
lic service.

This printing telegraph as constructed by the

Siemens & Halske Co. is similar to the well-known
Hughes type printer and the Baudot telegraph.
Its distinctive feature is its simplicity. The tele-
graphing of a letter, figure, or punctuation mark
is effected simply by pressing down a key corre-
sponding to the signal in question. The manipula-
tion of the new telegraph may be learned by any-
body in a short time. The apparatus is nothing else
than a tele-typewriter. The keyboard of the print-
ing telegraph is similar to that of an ordinary type-
writer, comprising four banks of seven keys each,
of which 26 are.provided each with a letter on
one side and a figure or sign of punctuatién on the
other. Of the remaining two keys, one serves as a
capital key or as a letter shift key, whereas the
other, bearing the inscription ‘“figure,” serves as
a figure or punctuation shift key. By striking
either of these keys, the type wheel of the print-
ing telegraph is displaced either for letters or fig-
ures in a manner similar to the Hughes apparatus.
The apparatus at each end of a line may be used
either as transmitter or receiver without any
change, both being automatically and simultane-
ously operated as soon as the first white key, being
the blank key, is struck. The apparatus will then
become a transmitter.

The typewheel, as shown in the illustrations, is
formed with a circle of letters and with a circle
of figures and punctuation marks. On actuating
the shift-key the typewheel is displaced automat-
ically on its shaft, so as to bring the circular rows
of signs mentioned, above the printing surface of the
paper ribbon. By actuating an ordinary key on the
other hand, the typewheel is rotated far enough to
bring the desired type in front of the paper. The lat-
ter will be then pressed against the wheel and im-
pressed with the character, return downward instant-
ly, and be moved as far as the interval of two letters
ready to receive the next sign. This process will oc-
~cur simultaneously in both of the machines at the ter-
minal stations, and is automatic in the receiver, no
matter whether it is or is not attended by an oper-
ator. If the owner of the apparatus be absent, the
telegram may be read on the paper ribbon on his re-
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The electric printing telegraph will thus give

two perfect records of the same telegram, one on the
sending and the other on. the receiving apparatus,
the transmitter having always at his disposal an evi-
dence of the-correctness of his communication so as
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telegraph circuits on neighboring telephone circuits.

It is thus possible to include both kinds of conductors

in the same cable. A small electrometer, driven by

the accumulator battery, will at the same time wind
up the spring of the apparatus.

A central station, similar as to its arrangement

and working to telephone central stations, has

been opened at-28 Zimmerstrasse, Berlin, for sub-
scribers. This central station is fitted with a
switchboard with indicators (the white shields
shown in the upper compartment) and catches (in
the compartment below the indicators) for 100
subscribers. Sixteen connecting lines permit the
simultaneous connection of thirty-two subscribers
so as to enable a simultaneous communication be-
tween one-third of all the subscribers when the
switchboard is completed. As soon as a subscriber
presses down the calling key of his printing tele-
graph, the annunciator of the indicator-board will
drop and an alarm be rung. The official' in
charge will put himself in communication with
the caller in order to ascertain the desired connec-
tion through an inquiring apparatus, six of which
are reserved for this purpose, and connect both
subscribers, so that their apparatus are ready for
direct communication. This shows the similarity -
of service with telephone service. There is, how-
ever, in addition, the possibility of connecting any
desired number of subscribers to the same printing
telegraph, so as to transmit the same communica-
tion simultaneously to all the subscribers.
Similar telegraphic services from one central sta-
tion to a certain number of subscribers simultan-
eously by ‘“ticker,” have for some time been worked
in New York, London, and Paris. A similar ser-
vice has been carried out also in Bremerhaven,
Germany, for transmitting ship telegrams from

TOP PLAN VIEW OF PRINTING TELEGRAPE.

TWO GROUP SWITCHES.

to exclude the possibility of mistake.
is inked by an inking wheel to the right.

As soon as the capital or initial key is pressed
downward, the circuit of the transmitting apparatus
is completed. A switching roller is set rotating, which
sends electric currents of alternating directions into
the printing telegram -circuit and through the line
relays connected with the apparatus.
mitting and receiving apparatus will be energized by
local currents, which through the medium of relay
magnets, cause the rotation of the type wheel from the
initial position through the
same distance in all stations.

‘When a letter-key is de-
pressed a peg attached
to one end of its lever
will strike against the
rotating switching ink-
ing roller, stopping the
latter, and thus thr
typewheel of. the print-
ing telegraph. At the
same time the type, le-
vers of both apparatus
being attracted, the
corresponding letter
will be printed, As
long as the key is press-
ed downward, the type-
wheels cannot move,
thus enabiing the trans-

mission to take place at-

any desired speed. Af-
ter a telegram is trans-
mitted, both the trans-
mitter and receiv-
er will be cut out

The typewheel

Both the trans-

one central station to 100 subscribers in different

places. The central station just opened in Berlin

is used in addition to the mutual communication
between the subscribers, intended to transmit similar
information to a certain number of subscribers, limit-
ing the service at first to Exchange telegrams, which
are transmitted at given hours from the transmitting
apparatus in the Berlin Exchange. The same system
of communication could be employed for transmitting
telegrams from a central telegraph office to a certain
number of newspaper offices.

it B->—S
D e e o

The city of Valladolid is about to lay down a system
of general collectors and surface drainage.

automatically
with a certain po-
sition of the type
wheel, the appar-
atus thus being
stopped.

Twelve accumu-
lator cells inclos-
ed in a box, serve
as a working bat-
tery. 'I‘lie'battery
is divided in the
middle so that
either half of the
battery only is
used in the local
or linecurrent
circuit, - The ten-
sion (12 volts)
in the line cir-
cuit is so low as
to exclude any
possibility of an

inductive - in fl u-

ence of printing

PRINTING TELEGRAPH WITH COVER REMOVED,
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A PNEUMATIC RAIL UNLOADER.

It is the usual practice of rolling mills to ship rails
in cars having sides and end-boards which are gener-
ally permanently secured. Indeed, much rail is shipped
in deep, steel cars, so that it is impossible to remove
the sides or ends for convenient unloading. For the
purpose of meeting these conditions, Mr. Henry Ware,
roadmaster of the Buffalo, Rochester and Pittsburg
Railway, has especially designedA a pneumatic rail-
unloader which
will undoubtedly
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toward the skid. The center of the rail having passed
over the roller at the head of the incline, the rail tips
up and slides to the ground. As the train moves on,
the upper end of the rail gradually reaches the ground
without any possible danger or damage. The men are
not required to do any part of the lifting, that being
effected entirely by pneumatic power, which is. taken
from the train air-brake line and is transmitted to the

suspended cylinders through flexible hose.

be of interest.

The cars shown
in the photo-
graphs are pro-
vided with per-
manent sides and
end-boards, the
inside measure-
ment of which is
four feet five
inches high. From
such cars it is not
an easy matter to
unload and dis-
tribute the heavy
sections of rail
now commonly
used, even if it
were possible to
drop them over
the sides of the
car by hand—a
bad practice
which often re-
sults in serious
damage to the
rails. On the
sides of the car a
removable gal-
lows frame 1i s
mounted. the up-
rights of which
are secured di-
rectly to the sides
by adjustable
s t a k e - pockets
straddling the sides of the car, and by two adjustable
brace-rods. The bottom of the uprights is so formed
that they rest sufficiently on the top ¢f the car to re-
lieve all vertical strains on the pockets. By means of
a vertical wedge the pocket is adjuSted to fit any width
or kind of car.

The longitudinal brace-rods are connected at the top
by a hand bar from which two air-hoist-cylinders are
hung. A skid-frame is hung from the end of the car,
the two channel-shaped skids of which frame are con-
nected at their lower ends by a or _; -beam resting in
lugs riveted to the skids. Each end of this cross-beam
carries a small flanged wheel, which runs upon the
track-rail. The head of each skid is provided with a
roller in alinement with another roller on the inner
side of the upright of the gallows frame. The piston
rods of the hoists are equipped with rail tongs.

In operating
t h'i s device
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and allowed to stand on the track until driven to a
siding by regular traffic.

~—®
@

THE FIRST BRITISH STEAM RAILWAY TO ADOPT
ELECTRICAL WORKING.

BY OUR LONDON CORRESPONDENT.

The forthcoming inauguration of the electrical work-
ing of the North-Eastern Railway is a very important
event in British railway enterprise, because it is the first

instance of one of
the great railway

UNLOADING RAILS FROM A CAR WITH,PNEUMATIC APPARATUS.

This apparatus has been in use but a short time;
still, it has fully demonstrated its practicability and
usefulness. A great saving in the cost of handling the
rails is effected; and the laborious work of unloading
by hand is entirely avoided. With the present system
of unloading rails by hand, from twenty to twenty-five
men are needed to lift one rail out of the car. With
this device only eight men are required to unload two
rails at a time; and this is done in less than a quarter
of the time ordinarily consumed in unloading one.
Appliances in the form of steam and pneumatic car-
riages have been employed; but their use is attended
with the objection that when one car is unloaded, the
train is obliged to retwtn to the siding, where a shift
of cars must be made in order to bring the derrick
next to the car to be unloaded. With Mr. Ware’s appa-
ratus, each car unloaded can be cut off from the train

companies replac-
ing steam by elec-
tric traction. It is
true that on the
Mersey Railway
electric trains
have displaced the
old steam-hauled
trains, but this is
only a very short
line. The North-
Eastern Railway
is the first to
grapple on a real-
ly large scale
with the problem
presented by the
steady increase in
working expenses
and tramway
competition. An-
other point of
great interest in
this scheme is
the fact that Par-
sons steam tur-
bines will be used
exclusively in the
Hew power house
at Carville, to
drive three-phase
alternations, gen-
erating at 5,500
volts.

The engineering
conditions to be
met present features differing essentially from those
prevailing in the electrification of a London tube rail-
way, because some 37 miles of single, double, and four-
line track are involved, and there are numerous junc-
tions, crossovers, and other special track work. There
is also a very heavy goods traffic to be provided for,
which, except on the Quayside branch, will continue,
at any rate for the present, to be dealt with by steam
locomotives.

After careful examination of the advantages and cost
of various systems it has been decided to operate the
trains by continuous current obtained from a single
collector rail placed in the six-foot way with a return
circuit through the running rails. The current will
be derived from rotary converters and static trans-
formers which convert three-phase current at a press-
ure of 5,500 volts and periodicity of 40 into continuous
current at a
pressure o f

four men are 600 volts. The
required to collector  rail
each cylinder, will be of spe-
making eight cial high-con-
men to unload ductivity steel,
two rails at Vignoles sec-
the same time. tion, 80 pounds
One man is per yard, car-

stationed at
the cylinder,
one at the
tongs, and one
at each end of
the rail. When
the rail is lift-
ed to a suffi-
cient height,
the men guide
it so that it
will rest on the
roller at
tached to the
inside of the
upright a n d
on the roller
on the head of

ried on insula-
tors composed
of reconstruct-
ed granite
placed outside
t h e running
§ rail and dis-
b tant 3 feet 111
inches fr o m
the center of
the track. On
double  track
t h e separate
Collector rails
belonging to
each track will
be normally
placed between

i

t h e inclined the two tracks,
skid attached but at junc-
to the end of tions, Cross-
the car. When ings, etc., - or
the air is re- wherever
leased and the there is any
tongs detach- obstruction in
ed, the men the six-foot

start the rail
on the roller

Forty niiles of this steam road are now operated on the third-rail system.

INAUGURATION OF ELECTRIC TRACTION ON THE NORTH-EASTERN RAILWAY, ENGLAND,
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way it can be
transferred to
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the outside of the track as required, At level cross-
ings, stations, etc., the collector rail will be protected
by two creosoted boards bolted against distance pieces
on each side of the rails. Under normal conditions
the collector rails will have no protection, but holes
for fixing this are being punched in all the collector
rails, so that protecting boards may be readily applied
at any place found desirable. Instead of adopting a
second collector rail in the center of the track for the
return current, as has been done in some cases, it was
found that the Board of Trade requirements could be
more economically met by bonding the running rails,
but the position of the single collector rail has been
so fixed that a return collector rail can be installed be-
tween the rails at any future time should this prove
desirable in the event of great extension of the traffic
on thesc lines. :
ELECTRIC POWER SUPPLY.

Curren; will be supplied to the collector rail from
five substations located at Pandon Dene, Wallsend,
Cullercoats, Benton and Kenton. Fourteen 800-kilo-
watt rotary converters will be installed, distributed
among the various substations so as to best meet the
load. The substation containing the largest plant ca-
pacity will be Pandon Dene, where four of these rotar-
ies will be installed. In order to meet the excessive
fiuctuations of the load each rotary has been specially
designed to operate without serious sparking at an
overload of 100 per cent for ten minutes and at an over-
load of 200 per cent momentarily. The main static
transformers are of the single-phase, oil-insulated, seif-
cooling type. To each rotary converter ‘is coupled a
small induction motor fed by a special transformer,
and the rotary converter is started up by means of the
induction motor until it attains the synchronous speed
of the rotary, when it is switched into the high ten-
sion busbars in the usual way. ‘The substations will
receive their supply of energy at a pressure of 5,500
volts, three-phase, through three-core, paper-insulated,
lead-covered cables laid solid in woodeh troughs along
the railways. -

The new rolling stock will comprise motor and trail-
er coaches, and will be of the open-corridor type, light-
ed and heated by electricity. Each motor coach will
be equipped with two G. E. 66 motors, each rated at
150 horse power, both motors being carried on one
bogie truck. The unit train will be composed of two
motor coaches with one trailer coach between them,
this being strengthened when necessary by the addi-
tion of another unit train. The motor coaches will
‘have drivers’ compartment:; at one end only, but a mas-
ter controller will be fitted in the vestibule at the
other end also, so that the coach may be driven from
this end if necessary.

The ordinary accommodation train will take about
23 minutes for the journey from Newcastle to Tyne-
mouth, the average speed being about 22 miles per
hour, including stops. Express trains will reduce this
time to 15 minutes.

The Quayside branch line, which is used for freight
only, is also being equipped for electrical operation,
the object being to overcome the ventilation difficul-
ties which now prevent the line from being fully
utilized owing to its being for the most part in tunnels
and on a heavy gradient, There will be two electric
locomotives for the Quayside branch, and these will be
equipped in the same way as the motor coaches with
multiple unit controller, Westinghouse air brakes, etc.
Each locomotive will be capable of starting with and
hauling a train weighing 150 tons up a gradient of 1
in 27 at a speed from 9 to 10 miles per hour.

Instead of constructing a generating station of their
own the railway company will purchase their current
from the Newcastle-on-Tyne Electric Supply Company,
Limited. A portion of this current will be generated
at the existing Neptune Bank station at Wallsend, but
this station is now nearly loaded up and the supply
company have in course of erection a larger station

* - situated at Carville, ‘about half a mile further down

the river, and it is from this new generating station
that the bulk of the supply to the railway company
will eventually be obtained. The designs for this new
station are now completed and the contracts let. The
generating plant is to consist of steam turbo genera-
tors, each of 3,500 kilowatts, with an overload capacity
of 5,000 kilowatts for two hours, and the order for
these has been obtained by Messrs. C. A. Parsons &
Co. As the space occupied by such a set compared with
that taken up by the boilers necessary -to supply it
with steam is so small, the usual arrangement of
placing the boiler house parallel with the engine room
has been abandoned, and instead each turbine unit will
have a separate range of boilers running at right angles
to the engine room. Every two ranges of boilers will
be combined in one centrally-fired boiler house and
will be provided with independent fiues, economizers,
nduced-draft fans, and a short iron chimney.
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Texas’s unique star-shaped building at the World’s
Fair is receiving its staff ornamentation. TIts pe-
culiar shape and its great dome render it conspicu-
ous among the State structures,
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IMPROVED CREAM SEPARATOR.

An improved cream. separator of the centrifugal type
forms the sSubject of a patent recently granted to Mr.
Henry H, Stiissy, of Beresford, So. Dak., Box 154. The
invention embodies some novel ideas, which are very
ingenious and interesting. The separator proper has
been broken away in our illustration, to show the in-
terior details, which comprise a stationary  cylinder
within which an inner cylinder is mounted to ro-
tate. The stationary cylinder is formed with a dome-
shaped top, opening into a small receptacle for the
cream, which is tapped out into an outer.chamber, and
thence led off to any ‘desired receptacle through the
outlet pipe shown. The top of the rotary cylinder is
closed by a bowl-shaped receptacle. . On the outer
surface of this cylinder a spiral groove is.cut. Sim-
ilarly, but in reverse direction, a groove is cut on the
inner surface of the statiohary cylinder. Milk is
fed from a tank at the right into a trough above the
separator cylinders, whence it is led through pipes to
the space between the two cylinders near the bottom.
The inner cylinder is rotated by a crank through a
train of step-up gearing, which gives it a very rapid
motion. The effect of this rapid rotation is to drive
the cream by centrifugal action up the outer or sta-
tionary groove to the cream receptacle at the top,
while the skimmed milk moves up the groove on the
rotating cylinder and falls into the bowl-shaped re-
ceptacle. Two or more radial flanges in the bowl keep
the liquid in motion, and assist in forcing the cream
up the dome. The skimmed milk passes out of the
bowl through small perforations therein, and is tapped
out through a pipe at the bottom of the separator.
The driving mechanism is inclosed in a box, the lower
part of which serves as a reservoir for oil. Into
this one of the wheels dips, and distributes the lu-
bricant'to the rest of the driving mechanism. The
operating crank is connected with the train of gear-
ing through a clutch consisting of a ratchet wheel

IMPROVED CREAM SEPARATOR.

and pawl, so that upon stopping the rotation of the
crank, the separator may continue to operate under its
own momentum.

The Radium Industry.

Notwithstanding the difficulty in .its production
(many tons of ore being required to produce 1
gramme), a radium industry has already developed in
Germany and France, and ‘although 1 gramme is sold
at a little less than $2,000, the manufacturers are said
to have orders for several hundred grammes.

The demand for medical purposes exceeds the supply.
Radium; possesses all the important qualities of the
Roentgen rays in addition to the invaluable property
of being ready for use at any time and furnishing its
rays - without the employment of apparatus. It has

"been demonstrated that a small glass tube, not larger

than a goose quill, containing a little more than a
thousandth part of a gramme, is as effective as an ex-

pensive and ' complicated electric apparatus for the

tr‘egtment of cancer—surpassing the best effects of the
Roentgen rays.
— 4 ————————————————

Automobile Notes,

In accordance with a suggestion from the Automo-
bile Club of America, representatives of all the foreign
automobile clubs, in a meeting at Paris, decided in
favor of an amendment to rule 9, which will make
it possible for drivers other than club members to run
machines in the Gordon Bennett cup race of 1904. As
a result, it is probable that Barney Oldfield and one
or two other American chauffeurs who have made
records in this country will pilot our cars, we hope, to
victory on the course that has already been selected in
Germany in the vicinity of Homburg. The race will
probably be run some time between July 5 and 15,
1904.

The. Paris automobile show opened with great éclat
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on December 10. It will last till the 23d, and will bo
followed next month by the New York show, which
will last from the 16th till the 25th of January. One
of the features of the French show is said to have
been a 40-horsepower automobile train in which the
power is supplied to all four wheels of each car. Tie
train is said to have run from Paris to Versailles suc-
cessfully. Another feature of the show was the Mar:
tini car in which Capt. Deasy made the ascent of the
Rochers de Naye (as detailed in the current SUPPLE-
MENT) last October. Not only the car, but portions of
the cogwheel railway on which the ascent was made,
were exhibited. The great increase in electric vehicles
was one of the most noticeable things with regard to
the show.
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SIR  OLIVER JOSEPH LODGE, F.R.S.

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.,

“A fine scientist with that rarest of gifts, a power
of exposition commensurate with his great learning,
and absolutely the kindest man to students who ever
sat in an English chair of physics,” is the graphic esti-
mate of Sir Oliver Joseph Lodge, F.R.S., by one of
his subsidiary co-operators—an estimate that 1s iIn-
dorsed by every pupil and savant who ever came in
contact with him. Prof. Oliver Lodge is now one ot
the foremost scientists of Great Britain, a pioneer in
wireless telegraphy. In fact, it may be safely asserted
that the present advanced condition of wireless teleg-
raphy is due in no small measure to Prof. Lodge’s
numerous investigations and lucid descriptions of the
phenomena of the Hertzian waves.

Sir Oliver Lodge was born on June 12, 1851. At
fourteen years of age he entered his father’s pottery
business, where he remained for six or seven years.
During this period, hard and incessant work throughout
a long day left him but little time for recreation or the
improvement of his education. One day he happened
to pick up an old monthly number of the English Me-
chanic, and became deeply interested in its contents.
This was his first acquaintance with science, for, as
he states, he “never lmew there was such a thing as
science while at school.”” Perusal of this stray copy
of a popular technical periodical deeply interested
him. He continued his studies in a somewhat rhap-
sodical manner, picking up what bits of knowledge he
could from articles in a penny encyclopedia, and at-
tending lectures at the Wedgwood Institute in his na-
tive town.

While on a visit to London during his boyhood, he
attended some stray classes on geology g’qd other sub-
jects at the King and University colleges, and also six
lectures on heat delivered by Prof. Tyndall. The fas-
cination of this subject was so great that young Lodge,
as he himself remarks, ‘“realized that he was a born
physicist.” Every minute of his spare time he devoted
to the study of mathematics, physics, and chemistry,
and by this means succeeded in matriculating at the
University of London with honors in physics. He then
studied chemistry under Frankland in the advanced
laboratory at South Kensington, and for a session was
a pupil of the late Prof. Huxley.

At twenty-one years of age he abandoned his fath-
er’s successful business and studied mathematics at
University College, under Henrici and Prof. W. K. Clif-
ford, and physics under Prof, Carey Foster. *

Three years later, in 1875, he took his B.Sc. degree
and succeeded to the office of demonstrator of physics
at the University, which fell vacant at this time. This
year also signalized his first contribution to scientific
literature, for he published, in conjunction with Prof.
Carey Foster, several papers on the flow of electricity
in a plane conductor, in which the forms of the lines
of fiow and equipotential lines are found practically
and mathematically, for various shapes of conductors,
and for different positions of the electrodes.

The following year he constructed a model which he
exhibited before the British Association for the Ad-
vancement of Science. The object of this was to afford
a mechanical demonstration of the passage of electric-
ity through metals, electrolytics, and dielectrics, as
theorized by Maxwell. )

During the next few years Prof. Oliver Lodge was
very prominent in the scientific world in connection
with electric phenomena. In June, 1877, a paper was is-
sued by him, in which he described a modification of
the system advanced by Mance for the measurement of
battery resistance. In this method he utilized a con-
denser for the purpose of supplementing the ordinary
Wheatstone’s bridge galvanometer, which was generally
adopted in connection with this work. This contribu-
tion was followed by another valuable suggestion for
a standard Voltaic cell. The feature of this latter
device was the prevention of contact between the sul-
phate of copper solutions and the zinc rod.. He advo-
cated two ideas by which this end might be achieved.
In one the sulphate solution was to be diffused through
a long column of sulphate of zinc, and the alternative
scheme was to employ a fine capillary layer of the
latter substance, by means of which the two liquids
might be brought into contact with one another.

Another great work was carried out by Prof. Lodge
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in conjunction with Prof. Chandler Roberts in 1879.
This was in connection with the thermal conductivity
of metals and crystals. This was an original branch
of research, and has since proved of great value to
science. They carried out a series of measurements
concerning the resistance of some alloys of copper and
tin, in the course of which they discovered the curious
behavior.

Dr. Lodge has been intimately connected with the
remarkable development of telegraphy during the last
twenty-five years, not only concerning its actual pro-
gression and improvement, but also the various physi-
cal problems closely allied thereto. When the tele-
phone and the Hughes induction balance came Into
vogue, the question of mutual and self induction came
into prominence, and physicists as a whole were closely
concerned in investigating this phenomenon, Foremost
among these investigators was Sir Oliver Lodge, who
advanced our knowledge upon the problem by the pub-
lication of a mathematical theory of intermittent cur-
rents and the induction balance. This pamphlet excited
widespread attention, for not only did the author there-

in explain and amplify the facts observed by Hughes;.

the explanation of the effects produced by making and
breaking a circuit; but it was of inestimable benefit
to students. Not only was the subject discussed ex-
haustively, but it was treated in such a comprehensive
and lucid manner, that students were able to grasp
the action of self and mutual induction in closed cir-
cuits.

Sir Oliver Lodge gained his degree of Doctor of Sci-
ence in 1877. Four years later he succeeded to the
Professorship of Physics and Mathematics at the Liv-
erpool University College, which post he retained until
1900. Shortly after his appointment he persuaded the
municipal government of that city to establish a large
physical laboratory, the construction and equipment of
which he personally supervised. The most salient fea-
ture of this institution is its democratic character. It
is principally intended for the training of mechanics
and laborers during the evening after they have fin-
ished their daily tasks, so as to perfect them in the
knowledge, both theoretical and practical, of their
respective trades or the inculcation of another. Dur-
ing the daytime it is utilized for the preparation of
students for their various examinations.

As the University under his @gis developed to such
an extent, whereby his duties were so increased that
he had no time for the prosecution of his scientific re-
searches, a separate chair for mathematics was en-
dowed, and Prof. Lodge simply retained the professor-
ship of physics.

He now carried out a series of experiments concern-
ing the behavior of electric accumulators under a vari-
ety of aspects. He devised plates composed of various
materials, and also different liquids, the object of which
was to determine the combination which yielded the
maximum of efficiency. It was during these experi-
ments that he discovered that the sudden failure of, or
deficiency in, the E. M. F. of ordinary secondary cells
is attributable to the deposit of lead sulphate upon the
negative plate.

Prof. Oliver Lodge was the first to measure directly
the velocity of the hydrogen ion. This was accom-
plished in the following manner: A horizontal glass
tube was filled with a solution of sodium chloride in
solid agar-agar jelly, and this was connected to two
vessels containing diluted sulphuric acid. The sodium
chloride solution was rendered alkaline with a trace
of caustic soda. A little phenol-phthalein was also
added, so as to betray any evidence of the hydrogen ion
through the tube by discoloration of the solution. An
electric current was then transmitted from one vessel
to the other. The hydrogen ions from the anode ves-
sel of acid were thus carried along the tube, forming
hydrochloric acid during their passage, which decolor-
ized the phenol-phthalein. By this cxperiment the
velocity of the hydrogen ion through a jelly solution
under a known potential gradient was observed to be
about 0.0026 centimeter per second. The result of
this test was to support conclusively the theory which
had been advanced some time previously by Kohl-
rausch. ’

It is to this eminent electrician that we owe the
extension of our environment of knowledge of electric
waves, Since he has made this phenomenon one of his
special studies during recent years, and has consider-
ably added.to Hertz’s investigations upon the same
subject. His experiments with the Leyden jar dis-
charges and waves in conductors are well known. In
these experiments he showed that electric pulsations
travel over isolated wires with the same velocity as
light.

He was also one of the pioneers of wireless tele-
graphy, and although -perhaps he did not devise the
first wireless telegraphic apparatus, he rendered com-
munication possible through space without wires to a
very appreciable extent by his coherer. He made a
close study of the action of electric waves in reducing
the resistance of the contact between two metallic sur-
faces, such as a plate and a point, or two balls, and
named this device the coherer. The earliest form of
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coherer made by Prof. Lodge comprised simply a glass
tube a few inches in length containing iron turnings,
with contact plates or pins at the end. When this tube
is placed in series with a single voltaic cell and a
galvanometer, the resistance of the tube is nearly in-
finite. When an eléctric spark is created near the
tube, the resistance is diminished, and the defiexion
of the galvanometer is increased. This defiection of
the galvanometer- he observed could be used to indi-
cate the arrival of the electric waves, but he found
that the tu'be' had to be tapped between each experi-
ment, and the defiexion of the galvanometer returned
to approximately its original position. -

In 1894 he exhibited at Oxford his first “tapper-
back,” or automatic system of decohering the iron
filings after each impulse. It was this ingenious dis-
covery which has rendered it possible to develop wire-
less telegraphy to its present advanced stage of perfec-
tion. Sir Oliver Lodge, in collaboration with Dr.
Alexander Muirhead, has devised a very scientific
system of wireless telegraphy, which is now in oper-
ation in Great Britain, which was described in the
SCIENTIFIC AMERICAN,

In 1898 Sir Oliver Lodge theoretically examined the
conductive system of wireless telegraphy. He con-
structed an experimental system, wherein the primary
and secondary circuits were syntonized by the in-
clusion of condensers in the circuits. Prof. Lodge
demonstrated that by syntonizing, the circuits are ren-
dered inductively respondent to each other with a
much less power expenditure in the primary circuit
than is the case where no tuning is adopted.

In 1883-84 Prof. Lodge, in collaboration with the
late Mr. J. W. Clark, carried out some very impor-
tant scientific investigations. Prof. Tyndall some
time before had drawn attention to the existence of a-
dark plane that is always to be observed when dusty
air surrounds an illuminated body, and discussed the
cause of its existence. Prof. Lodge and Mr. Clark
carried out a series of researches upon this curious
behavior of dusty air under such conditions, and set

forth the results of their efforts in an important paper '

upon the subject, wherein they set forth the cause for
the existence of the dark plane which had attracted
Prof. Tyndall’s attention. Incidentally they also suc-
ceeded in rediscovering the extraordinary effect of elec-
trifying dusty air, which had originally been discov-
ered by M. Guitard some thirty years previously, but
had not attracted that widespread attention which it
deserved. It had therefore been absolutely forgotten
until Lodge and Clark once more brought it under
review.

Sir Oliver Lodge, owing to his paramount posi-
tion in the electrical world, and the many valuable re-
searches which he has carried out in connection with
electrical phenomena, has received several decorations
from the scientific societies of Great Britain in appre-
ciation of his work in this connection. He is a fellow
both of the Royal and Physical societies, and is a Rum-
ford medalist. Owing to his unique electrical knowl-
edge, he has held many important appointments as
adviser to special committees, etc. For two years,
1884-6, he was the scientific adviser to the Electrical
Power Storage Company. For some time he was sec:
retary of the electrolysis committee of the British
Association for the Advancement of Science, during
which time he made several important communications
to, and translated several foreign discussions upon
the subject for the committee. In 1885 he acted as
one of the jurors at the International Inventions Exhi-
bition. In 1900 he was appointed .principal of the
University of Birmingham, a position which he still
holds.

His connection with the British Association is of
very long standing. He delivered an important lec-
ture upon the subject of ‘“Dust” before this august
body at the Montreal meeting in 1884. He was one of
the secretaries of Section A of the British Association,
and had the honor of opening the first discussion be-
fore that section, being on “The Zeal of Electromotive
Force in the Voltaic Cell.” Owing to his lucid, com-
prehensive, and expert expounding of the subject on
this occasion, he was voted to open a discussion on
electrolysis at the next annual congress at Aberdeen.
In 1888 he took part in another discussion at the Bath
meeting on lightning conductors, and so important
and valuable was his communication, that at a later
date he published a volume dealing with “Lightning
Conductors and Lightning Guards,” which is now re-
garded as a standard work. These electrical guards
are of great value for cables, telephones, and electric
lighting circuits, and are constructed by Dr. Alexander
Muirhead, the collaborator in his recent wireless tele-
graphic apparatus. In 1891 he was president of Section
A of the British Association at the Cardiff meeting.
He has delivered many important lectures at the Royal
Institution of Great Britain upon a wide range of
electrical science, such as the “Deposition of Dust and
Fume by Electricity,” “The Leyden Jar,” and “The
Aberration of the Earth through the Ether.” The
latest theory of his which has excited worldwide_ at-
tention is that which he recently advanced at Oxford
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on ‘“Electricity and Matter,” which has been fully de-
scribed in the pages of the SCIENTIFIC AMERICAN Sup-
PLEMENT.

Prof. Oliver Lodge has a remarkably clear, terse,
and comprehensive method of describing his theories
and ideas, and he can excite the interest of even "'tlie
most amateur mind. This trait is of invaluable advan-
tage to him as a lecturer before a class of students,
and is much appreciated by them. With the university
students he is extremely popular, owing to his untiring
energy in assisting them in their studies, and his gen-
erous assistance to them in the solution of any diffi-
culties or the explanation of any abstruse . problems.
By his assistants he is regarded as a friend, owing to
his kindness, thoughtfulness, and sympathy.

His contributions to scientific literature are of a
very diversified and important nature, while he has
compiled many volumes describing difficult subjects in"
a most popular manner. His most important works
comprise ‘“Elementary Mechanics,” ‘“Modern Views of
Electricity,” “Pioneers of Science,” “The Work of
Hertz and His Successors,” “The History of Wireless
Telegraphy,” .and “Signaling Through Space Without
Wires.” In addition he has also contributed innumer-
able papers upon various scientific subjects.

Like Sir William Crookes, Sir Oliver Lodge is also
a deep student of the occult, and the subject of tele-
pathy, and has written many papers upon the sub-
ject for the Psychical Research Society, of the council
of which body he is a member.

- Worrvespondence,

The Grzco-Etruscan Chariot,

To the Editor of the SCIENTIFIC AMERICAN:

On looking over the illustrations of the Graco-
Etruscan chariot, contained in the issue of November
28, I was led to an interpretation of the panels differ-
ing from that of Gen. Di Cesnola; and as it appears to
fit the case, I should like to make it known through the
columns of your valued paper, in which the illustra-
tions of the chariot appear.

Front panel. Before the Greeks sailed from Aulis
to attack Troy, Agamemnon was urged to offer as
sacrifice his daughter Iphigenia, in order that the gods
might send favorable winds. At the place of sacrifice
Diana appeared, snatched Iphigenia away in a cloud
and left a deer in her stead, which is shown on the
panel of the chariot. ’

The two figures I would take to represent Thetis
giving to Achilles his new armor, in order that he
might avenge the death of his friend Patroclus, who
had just been slain by Hector without the walls of
Troy.

The right-hand panel would represent Achilles in
the act of slaying Hector, who was wearing at the
time Achilles’ armor taken from Patroclus:

No wish
Have I to live, or to concern myself
In men’s affairs, save this, that Hector first,
Pierced by mu »pear, shall yield higlife, and pay
The debt of vengeance for Patroclus slain.
) (Bryant’s Trans, Homer.)

The left-hand panel would represent Achilles in the
act of dragging the body of Hector around the walls
of Troy.

The two nude figures might represent the two Trojan
maidens Cryseis and Briseis, captured by the Greeks,
the latter of whom was the cause of the death of
Patroclus indirectly, Achilles having for a while re-
fused to fight. ARTHUR CHIPPENDALE.

The American Club, City of Mexico, December 6,
1903.

An Artificial Substitute for Pumice.

Artificial pumice is made in quantities in Bietig-
heim in the valley of the Enz in Germany, which is
said to be a valuable substitute for the genuine stone.
It is made from ground sandstone and clay, and there
are ten kinds, differing from each other in regard to
hardness and grain as follows: (1) A hard and a soft
kind with coarse grain, particularly useful in the
leather, wax-cloth, felt, and wood industries; (2) a
hard and soft kind with medium coarse grain, suited
to stucco workers and sculptors and particularly use-
ful for polishing wood before it is painted; (3) a
soft, fine-grained stone for the white and dry polish
of wood and for tin goods; (4) one of medium hard-
ness with fine grain, for giving the wood a surface
for an oil polish; (5) a hard, fine-grained one for
working metals and stones, especially lithographic
stones; and finally pumice stones with. a very fine
grain. These artificial stones are used in pretty much
the same way as those of volcanic origin. For giving
a smooth surface to wood, a dry stone is applied, but
to give it a fine polish the stone is dipped in oil. For
fine work no coarse-grained and for coarse work no
fine-grained stones are used. The unreliability of
pumice, both in grain and hardness, variations being
noted even in the same piece, suggested the idea of re-
placing it with the artificial product.
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Running at Hair Speed with Deck Awash, ‘ L ' F The «Protector’’ Passing from the ¢ Deck Awash’ to the
: : . ¢ Conning Tower Awash’’ Degree of Submergence.

The ¢ Protector ”” Discharging a Torpedo. The ¢« Protector ”” Rising and Blowing Out the Superstructure.

Longuwuainal Section of the ¢ Protector.”

A, A, Bronze conning tower ; B, Sighting hood ; C, C, Hatches ; D, Exhaust from engines ; E, E, Torpedo tubes ; F, F, Gasoline tanks ; @, G, Line of Spindle hull ; H, Galley compartment ; T, I, Crew space ; J, Air lock ;
K, Diving compartment ; L, Diving door ; M, M, Storage batteries ; IV, N, Drop keel ; O, O, Wheels ; P, P, Anchor weights ; Q, Q, Ballast tanks ; R, Horizontal rudder,

THE LAKE SUBMARINE TORPEDO BOAT “PROTECTOR.”
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THE LAKE SUBMARINE TORPEDO BOAT “PROTECTOR.”

With the launch of the torpedo boat ‘“Protector” on
November 1 of last year—an event which was illus-
trated at the time in these columns—there was for
the first time put afloat a novel type of submarine
torpedo boat, the tests and trials of which have in large
measure fulfilled the expectations of the inventor, and
of all those who look for an improved type of sub-
marine that can be made useful for coast defense and
the cutting of mine cables,
as weil as for attacking an
enemy’s ship should it enter
a harbor or other protected
body of water.

In this article we will
outline the main features of
the boat, while for a more
detailed description we refer
our readers to the article by
Lieut. John Halligan, Jr., in
the current SUPPLEMENT.

Like that of most other
submarines, the main struc-
ture of the “Protector” con-
sists of a spindle or cigar-
shaped hull of steel plates 65
feet long by about 11 feet
greatest diameter. On top
of this hull has been built a
superstructure, which gives
the boat the appearance
above water of having an
ordinary torpedo-boat hull, with a conning tower
mounted in the center. Within the superstructure,
designated by @ in the cross-section, there are carried
eight gasoline tanks, F, having a total capacity of
v 1,050 gallons; two lubricating oil tanks of 120 gallons

total capacity; six high-pressure air tanks formed.of
8-inch Mannesmann tubes and containing 21 cubie
feet of air at a pressure of 2,000 pounds per square
inch; and four low-pressure air tanks containing 12%
cubic feet of air at 60 pounds pressure. The pres-

sure is reduced from 2,000 to 60 pounds by means of,

a Foster reducing valve. The superstructure has a
water-tight bulkhead across its center, which divides
it into two huge water tanks that are the first to be
filled when submerging. Another tank .(not shown)
is located in the center of the boat beneath the storage

Paying Out Diver’s Cable Through Diving
Compartment Door.

batteries, M, while the five other
ballast tanks, '@, are disposed sym-
metrically about the bottom of the
hull. The diving compartment, its
door, and the air lock are shown at
K, L, and J; the galley and cabin
at H and I, with torpedo tubes pro-
jecting from the latter through the
hull on each side at E, and a third
tube projecting from the engine
room through the stern; the con-
ning tower and sighting hood are
seen at A and B, while the three
hatches are lettered C, and the ex-
haust pipe of the engines, D. P P
are detachable anchor weights; N N
a detachable keel; and O O the buf-
fer wheels operated by hydraulic
~ams, which ease the shock when
the boat strikes bottom, and upon
which she runs, driven, however,

The gages indicate water in tanks,
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by her propellers, when a good opportunity occurs.

The engine room in the rear of the baat is a marvel
of compactness, and when one sees the two 125-horse-
power, four-cylinder, White & Middleton gasoline en-
gines, one on either side of a narrow aisle, one wonders
how they were ever got in there, much less how they
can be made to operate satisfactorily in such close
quarters. Yet the fact is they are two of the most
reliable pieces of machinery .in the boat, and, started,

Front End of Engine Room, Showing Switchboard and Valves Controlling Flow of Water into Five Ballast Tanks.

it need be, by the explosion of a cartridge in one
cylinder, they will run for hours without giving
trouble, seeming to have, apparently, all the reliability
of a stationary gas engine. ' A magneto is regularly
used for the ignition current. Directly back of each
engine is a 50-horsepower, shunt-wound, Diehl electric
motor, which is connected to the engine on one side
and to the propeller shaft on the other through fric-
tion clutches. Ordinarily, the engine is started by the
motor, after which the clutch operating the propeller
is thrown in and the brushes are lifted from the motor
commutator if a long run is to be made. If the battery

needs recharging, this can be done while the boat is
running by altering the pitch of the screws, thus driv-
ing the boat more slowly and using the surplus power
to run the motors as dynamos and allow them' to re-

The ¢ Protector” in Cruising Trim, with Hatches Open, and Showirg Operating Rod
Connecting the Two Hydroplanes, as Well as Exhaust Pipe, Omniscope,
and Sighting Hood.

A man is gitting on the Sighting Hood, and the Omniscope projects through the roof of the conning tower

just behind it.

THE LAKE SUBMARINE TORPEDO BOAT “PROTECTOR.”
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The flywheels of the two engines are seen in the lower corners of the photo, which was taken looking
through the galley and at the closed doors of the cabin. A glimpse may be had of the interior of the conning tower through a
manhole in the too of the galley compartment,
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charge the battery. This consists of sixty cells of
Gould battery weighing 75,895 pounds, and capable of
furnishing 1,680 amperes, or 851 horse power, for three
hours, which gives the craft a radius when submerged
of 18 to 20 miles. By means of a special valve in the
top of the sighting hood, which supplies air for the
motors, it is possible to run on the engines till this
hood is nearly submerged; and by placing a similar
valve in the end of the omniscope, the inventor hopes
that he -will eventually
succeed in being able to use
the engines for propulsion
when all but a short lengfh
of the tube is submerged.
This would make it possible
to creep up quite close to an
enemy under engine propul-
sion, and cause the electric
motors to be used only for
the very end of the ap-
proach, when about to tor-
pedo the enemy.

Let us place ourselves in
the conning tower of the
‘“Protector” while she is run-
ning in cruising trim on the
surface. Suppose we dis-
cover an enemy’s warship
some miles distant. Our
captain at once takes the
precaution to make our craft
as inconspicuous as possible,
and, opening the valves of the superstructure, he allows
the water to flow into it through two grated holes
on the side, which causes the boat, in 15 minutes
time, to submerge to the base of the conning tower.
Water is then let into the main central ballast tanks
and the other ballast tanks if necessary, till the con-
ning tower is submerged to the base of the sighting
hood, which occurs in about three minutes. We watch
the enemy through the sighting hood lenses, until,
when about two miles away, our commander orders
the engines stopped. As soon as we are running by
electricity, he gives the hydroplane wheel a turn, and
we are drawn completely under, though we can still
see the enemy through the omniscope. The hydro-
planes are four long boards (two forward and two
aft) which, when all are tilted slightly at the same

Interior of Cabin, Looking Forward Through Air Lock Door
Into Diving Compartment, and Showing
Torpedo Tubes and Berths.

time, overcome the 280 pounds reserve
buoyancy that the boat has at this stage of
submergence, and draw her still further
below the surface, yet on an even keel. Her
depth below the surface is then controlled by
the angle at which the hydroplanes are set.
Any slight change in longitudinal trim can
be compensated for by means of a hori-
zontal rudder, though such changes of trim
due to the movement of the men are neg-
ligible.

But to return to the attack. The war-
ship is running at right angles to our course.
We cannot reach her before she passes us
unless we change it. We turn our boat at
about the angle which we think will enable
us to get within torpedo range before the
enemy can pass us. Soon we are getting
quite close. We change the angle of the
hydroplanes slightly, and the omniscope tube
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disappears below the surface. We steer by the com-
pass now till we think we are within range. The tor-
pedoes in all three tubes are ready for firing. . The
omniscope man is peering into the instrument as we
rise slightly for a final observation. The sailors on
the enemy’s deck, as seen through the “full size” lens,
do not quite fill the measured space on the ground
glass. “Two hundred -yards more to go; 10 de-
grees more to starboard,” says the man at the omni-
scope, as the top of the instrument again plunges below
the surface. The course is changed as directed. A
minute later the captain gives orders to the man at
the ‘torpedo tubes to make ready, and in 15 seconds
more the order comes to fire. The torpedo is launched,
and we rise sufficiently to see its effect. A glimpse
through the omniscope shows this to be nil. The ves-
sel is well within range, and it seems as though she
must certainly have been struck. Another torpedo is
" launched and is seen to bob up at the enemy'’s stern.
A hail of rapid-fire shells comes very near hit-
ting the omniscope, and warns us that we are seen.
Down we go again, aiming straight for the battleship.
With the electric motors running at their highest
speed, we hold our course for between two and three
minutes, all the time going deeper, as shown by our
depth gage. Now we rise again quickly. We have
passed under the battleship. The crew are ready with
the rear torpedo, and the moment: the omniscope
emerges, the observer orders a sharp turn to port. As
the boat answers her rudder, the order to fire goes
to the engine room. With a whirring noise, the rear
torpedo leaves its tube, and a moment later we rise
to reconnoiter.

Although we might resume the attack, since '‘we have
two more torpedoes at our disposal, that is unnecessary,
as the Dbattleship has —
crowded on full steam and
is making rapidly for the
shore. She takes on a heavy
list to port, and the evi-
dent intention is to beach
her.

We decide to go inshore,
therefore, and send word
that we have captured our
prey. By changing the in-
clination of the hydro-
planes, we again rise and
proceed under gasoline en-
gine propulsion as soon as
the sighting hood top is
out of water. After a half-
hour’s run, we again sub-
merge near a buoy, run-
ning down till our wheels
strike bottom. More water
is then let in the ballast
tanks, which holds us
there. Two men enter the
diving compartment, and,
after tightly closing the
air-lock door, let in com-
pressed air till the two
pointers on the combined
water and air gage match.
The door is then lowered,
and word is telephoned the
engine room to go ahead slowly. The men watch the
smooth, sandy bottom as the boat rolls over it on her
wheels. In a few minutes the cable is found, hauled
in, and connected to the boat’s shore telephone circuit.
The bow and stern anchor weights are dropped, and
as the cables are paid out, we rise vertically to the
surface. After telephoning ashore the results' of our
brief cruise, we drop the telephone cable, and, having
blown out our ballast tanks and superstructure, we
haul up the anchors. The engines are started and we
steer for port, having accomplished our purpose, - We
do not know what our next expedition will be, but
we can carry fuel enough for a cruise of 1,000 miles,
should we. be sent on a mission to the enemy’s coun-
try, such as for cutting the cables of the mines in
his harbors and blowing up his ships in their own
ports.

The above description of a supposed trip on the
‘“Protector” shows the many advances Mr. Lake has
made in the art of submarine navigation. Very few
of the feats performed by the ‘“Protector” have been
accomplished by previous types of this sort of craft,
the operations of which have heretofore been confined
to land-locked waters and have been carried on with
considerable jeopardy to the crew. Boats of the Lake
type, if built on a larger scale, can be made to carry
fuel and provisions enough to cross the Atlantic, and

in fact, to cruise anywhere that a torpedo boat s .
capable of going. Besides this, they would be capable

of attacking an enemy unawares, and thus with a good
chance of sinking him wherever on the high seas

they might chance to meet, as well as of entering

his harbors and cutting mine cables or doing any
other work that can be accomplished beneath the sur-
face.
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THE LATEST FORM OF “LOOPING THE LOOP.”

“Looping the Gap” is the pleasantly suggestive name
which has been given to a wild French variation of
the American “Looping the Loop.”

The apparatus is simply an ordinary ‘“Looping the
Loop” track, the upper segment of which has been cut
out to leave a gap, across which the rider must leap
as he whirls around the circle. The rider who trusts
himself. with foolhardy -daring to this apparatus, and
is nightly cheered at the Folies Bergéres in Paris, is
M. Ancilotti.

Considering this apparatus in the light of the laws of
centrifugal force, it would seem as if M. Ancilotti
ought to'fly off at a tangent into space when he reaches
the gap, instead of crossing the gap and landing safely
on the other side. Still we have the London Illus-

trated News’ statement that the rider does just what is .

claimed, to which journal we are indebted for our
illustration and particulars.

Peat Coal by Electrical Process,

The steadily growing consumption of fuel for the
various purposes of manufacture, transportation, and
domestic econ_oiny, together with the gradual but in-
evitable exhaustion of firewood in most civilized coun-
tries, have combined to give during recent years a new
and important interest to the utilization of the vast
beds of peat which have hitherto lain almost neglected
in many portions of Europe and America. Peat in its
ordinary condition contains about 80 per cent of

water. - All the earlier methods of utilizing it involved .

the elimination of this by air drying, which is tedious
and uncertain in wet, cloudy weather, and practically
ceases in winter. The problem has been, therefore, to
devise a process which would carbonize and convert

‘mouth of the mine 8s. 4d. ($2.02).
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depends largely upon the conductivity of the peat, may
be promoted by moistening the mass with certain cheap
liquid chemicals, the use of which is covered by the
patent.

From the cylinders the carbonized material passes
to machines, which knead it into a putty-like mass,
which is then pressed into briquettes or left to dry
and harden in masses, which are broken into lumps,
screened, and graded-like ordinary coal. - Among the
special advantages claimed for this method is the fact
that the electrical current converts but does not de-
stroy any of the valuable elements of the peat, where-
as coking by fire heat expels a .large percentage of
these elements in the form of gases, which, being
either wasted or burned as fuel beneath the retorts, are
lost from the composition of the-ultimate product.

Briquettes produced by this method can be com-
pactly stowed on shipboard or elsewhere; they are
practically smokeless, leave no clinkers whatever; and,
according to English press reports, have the high ther-
mal value of 9,000 British units. The cost of a plant
capable of treating 100 tons of peat per day is stated to
be £4,000 ($19,466). The actual cost of producing a

‘ton of peat fuel by this process is stated to be 5s.

($1.21), equal for all steam-generating purposes to a
ton of South Wales steam,coal, which costs at the
These are given
as the economic results in a location where the electric
current used by the process is generated by steam. In

-districts where generators can be driven within a

working radius of peat bogs by water power, the cost
of production would be proportionately reduced.
There are in New England and in the Middle and
Western States vast beds of peat that have beén
heretofore left neglected as waste material in the
economy of nature. In
Alaska and on the islands
which lie along its shores
—where the limited supply
of coal brought from Brit-
ish Columbia sells for $20
per ton and men perish
from cold for want of fuel
—there is a practically un-
limited supply of peat of
the best quality, all of
which would be available
as fuel .if carbonized and
converted into coal or
briquettes. No process
‘which includes air drying
or works 't peat at or-
dinary temperatures would
be practicable there for
more than @ small part of
each year—the brief arctic
summer of that northern
clime. If those vast de-
posits of fuel material are
ever successfuly utilized, it
must be by some process
similar to those herein de-
scribed, whereby the peat
is quickly machine dried by

THE LATEST AND WILDEST VARIATION OF “ LOOPING THE:LOOP.”

the substance of peat into coke or coal by the con-
sumption of its gaseous elemqnts, a process which
should be self-sustainirig,' simple, and so cheap in op-
eration as to produce carbonized peat at a cost below

or not far exceeding the average price of bituminous

coal.

The latest step forward in this branch of industry
appears to have been made in England, where at the
works of Messrs. Johnson & Phillips, at Charlton, in
Kent, there has been exhibited during the past fort-
night an electrical process for converting ordinary peat
into firm, smokeless steam coal at a .cost which prom-
ises to bring the product far within the industrial price
limit of :steam fuel in Great Britain and Continental
Europe. From the numerous and elaborate report in
the English press the following description of the ap-
paratus employed and its method of operation has
been derived:’

The peat is cut and excavated by machinery, loaded
into dumping cars which convey it from the bog to the
plant, where ‘it is .packed into rotary iron cylinders of
a peculiar construction. The cylinders being rotated
at high velocity, the centrifugal pressure, aided by
an interior beating device, expels all but a small rem-
nant of the 80 per cent of water which the material
originally contained. Electrodes: connected by con-
ductors with a dynamo _are then inserted in the cylin-
ders in such a manner that the mass of centrifugally
dried peat becomes the medium through which is com-
pleted the circuit between. the electrodes. The resist-
ance offered by the peat, like the filament of an incan-
descent lamp, generates heat which ‘carbonizes the
material, producing a mass of disintegrated black glo-
bules, which retain all the valuable elements of the
original material. This part of the process, which
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means independent of sun
or wind and then carbon-
ized by heat that can defy
even the cold of an arctic winter. This electrical
method will be first tried on an industrial scale in
Ireland, an island which, with a total area of 32,393
square miles, has 2,830,000 acres of peat.

—_—_———r——
A Successful Experiment with a Motor=-Driven
Aeroplane,

On December 17 the Messrs. Orville and Wilbur
Wright made some successful experiments at Kitty
Hawk, N. C.,, with an aeroplane propelled by a 16-
horsepower, four-cylinder, gasoline motor, and weigh-
ing complete more than 700 pounds. i

The aeroplane was started from the top of a 100-foot
sand dune. After it was pushed off, it at first glided
downward near the surface of the incline. Then, as the
propellers gained speed, the aeroplane rose steadily in
the air to a height of about 60 feet, after which it was
driven a distance of some three miles against a twenty-
mile-an-hour wind at a speed of about eight miles an
hour. Mr. Wilbur Wright was able to land on a spot
he selected, without hurt to himself or the machine.
This is a decided step in advance in aerial navigation
with aeroplanes, and it is probably due to the increased
degree of controllability resulting from the Wright
brothers’ novel form of horizontal rudder, which is a
small guiding aeroplane placed in front of, instead of
behind, the aeroplane proper. A well illustrated de-
scription of the Wright aeroplane appeared in our
February 22, 1902, issue. The present aeroplane’ has
the vex"y large surface of 510 square feet, making its ap-
parent entire controllability all the more remarkable.

————— e 4O ————

Practically all the grading for the intramural raill-
way at the World’s Fair grounds has been finished.
The road will be ready for operation by January 1.
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PEWTER WARE.*
BY RANDOLPH I. GEARE.

A revival of some of the lesser arts, including. the
ancient and honorable pewter craft, seems to be at
hand, judging by the present demands of the public
and by the fact

that in some
countries, En g -
land especially,

societies are Dbe-
ing organized to
encourage the
production of ar-
tistic objects by
hand work. In-
deed, a limit
seems to have
been reached 1n
the employment
of purely me-
chanical methods
for the manufac-
ture of house
utensils or orna-
ments which
might  properly
have in them
something of the
artistic tempera-

A Sixteenth Century Pewter

B S IR Flagon, Surrounded with
ual execution of Two Bands of Allegorical
work in metals Figures in Relief,

and wood, em-

broideries, etc.,, is apparently to have another
renaissance.

The fact that there will always be in this country
an enormous demand for cheap domestic utensils,
since a large proportion of the people must have the
most inexpensive goods that can be obtained, precludes
the likelihood of making more than a small proportion
of them by hand. But when such objects are required
merely for ornament by those who can afford to pay
higher prices, manual work may properly step in and
take the place of the machine, so far, at any rate, as
the decorative features are concerned.

A plain, unornamented vessel may perhaps be as
well cast as made by hand, for there is but little op-
portunity for the impress of human thought; but
when decoration is to be added, the machine can but
poorly imitate what the hand, guided by intelligence,
can execute. How much more pleasing is the thing
which bears the stamp of humanity than the one
which, however costly may be the materials employed,
has been fashioned solely through the agency of a
machine.

The reasons that primarily led to the disuse of pew-
ter were the introduction of cheap pottery and glass,
together with zine, block tin and Japanned iron, while
the discovery of more silvery and harder alloys, such
as Britannia metal, German silver, nickel silver, etc.,
also hastened its departure.

Furthermore, the increase of machinery during later
years, coupled with a desire for easy and quick riches
on the part of manufacturers, has unquestionably had
much to do with destroying the lesser arts, and the
result has been the turning out of much
pseudo-artistic ware in pictures, metal
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present day, it seems probable that, if the pewter
craft should be revived, the revival would carry with
it at least a fair showing of artistic design, but time
alone can show to how great an extent the

objects to be manufactured will maintain the dig-

Pewter Salver, Embossed with Medal-
lions, Containing Allegorical Re=
presentations. Made by F. Briot in
the Sixteenth Century.

nity which that industry reached in past centuries.

In bygone days pewter ware was hammered, spun,
or cast into shape. The molds were of brass or gun-
metal, very carefully fitted, massive, and consequently
costly. The metal was poured directly into them, as
with lead and zinc; and if hollow castings were re-
quired—for instance, in the case of handles for tank-

An English Pewter Platter Bearing the Date 1662 and
the Arms of Charles II. Diameter, 22 Inches.

457

ards—the #mold was reversed before the metal became
chilled through. What was still molten ran out, leav-
ing a cavity in the interior of the casting, just as in
the French art zinc work. The surface of the casting
needed no touching except where it was to be left
plain and bright,
and then it was
turned on a hand-
lathe and burn-
ished. Afterward
the castings were
usually hammer-
ed over, to im-
prove their gener-
al appearance and
to toughen the
metal. S p u n,
hammered and
embossed pewter
is no longer pro-
duced except in
the quality of
Britannia metal.

In hammered
pewter the genius
of the worker
could best find
expression, and
some of the most
highly decorated
specimens were
probably pr o -
duced in this way
—such as the Gloucester candlestick, a work of the
twelfth century, and now on exhibition in the British
Museum; a superb dish in the Louvre collection made
for Henri III.; the salver and flagon with medallion
portraits of Augustus of Saxony, and other celebrated
pieces.

Pewter was extensively used for church vessels, and
in this connection the old English lead fonts come at
once into mind; but though none of these objects were
actually made of pewter in England, there are several
handsome examples in Bohemia, having the form of
inverted bells on richly foliated tripods. Holy-water
stoups were often made of pewter. There is a record
of a pewter canopy over the figure of a saint in St.
Vincent’s church on the Garonne, in Merovingian
times; and Gregory @of Tours mentions a basilica
roofed with pewter. 'The construction of organ pipes,
too, consumed a large quantity of this alloy, and a rec-
ord of 1481 shows that 14,500 pounds of it were used
on one occasion for that purpose.

Probably the most eminent of the artistic workers
in pewter was Briot, a Frenchman, who was born
about the middle of the sixteenth century, He made
several really fine pieces which have become historic,
such as the salver representing in relief the History
of Susanna and the Elders. He also made several cov-
ered - tankards, an excellent specimen of which is in
the British Museum, while the Louvre collection co::-
tains some superb dishes, probably for baptismal pur-
poses, by the same master. His chef d’wuvre, how-
ever, is a superb ewer and dish, representing Charity
and Temperance. One of his finest salvers is herc
illustrated.

Howard, in his “Art Dictionary,” has

An 0ld German Tankard, Made
in Nuremberg 1695 Height
2 Feet 214 Inches; Diameter
at Bottum, 11 Inches.

and woodwork, embroidery, etc., to which
a stereotyped form of ornamentatioa,
utterly devoid of art though often pro-
fuse in quantity and color, has been ap-
plied, evidently to catch the eye of the
unwary public.

In pewter ware, as in the decorative
arts, ornament should be felt rather than
seen. The moment it becomes obtrusive
it is false and superfluous, and while, in
the matter of buildings, ornamentation
has been described as too often repre-
senting the “wine” of architecture, yet a
simple and effective decoration can be
given to objects pertaining to any indus-
try, even those of the most utilitarian
use,

“True ornamentation,” writes an art
critic, “arises from within the thing to
be decorated. It is the effort of person-
ality to express itself. It is the surface
manifestation of the vital energy of art.
It conveys sentiments and expresses
facts. It epitomizes the history of en-
tire races in a design the size of a man’s
hand. It mast play a part in the thing
which it adorns, and must express per-
sonality. It must not be a superficial,
superfluous, and applied decoration de-
void of real meaning. It must be har-
monious with the thing decorated.”

With the increased iritelligence of the
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reproduced several lists of the pewter ob-
jects possessed by men of wealth in
olden times. Thus, in 1389 the Bishop
of Rheims bequeathed ‘18 dishes great
and small, 48 porringers, a square meas-
ure, 2 square quart pitchers, 2 round
silver fashion, 1 square pint, 2 measures
of 3 chopines silver fashion,” etc. 'The
ewers, salvers, and flagons used by the
rich and middle classes to decorate their
buffets were works of art.

In France tne working of pewter as an
art-craft dates back to the time when
Jules Bratteau and others ccmmenced the
production of the most beautiful plaques
of pewter for cabinet work and bas-reliefs,
| as well as coffee sets, canisters, flagons,
and other vessels, of original design as
well as copies of the great works of the
past. In Germany, also, very successful
work has been done in pewter, including
engraved work, and etching with the ef-
fect of ‘“niello,” which consists of cutting
the design in the metal and afterward
filling the incised places with a black
alloy.

In the Convent of the Holy Cross at
Erfwith, in Saxony, there were found, in
1470, 150 amphora, seventy cups, twelve
jugs, three porringers, all of pewter, and
at St. Cyr 200 pewter amphora, flagons,
and, tankards.

*The photographs herewith reproduced of pewter ob
jects in the Victoria and Albert Museum Were prepared
especially for this article,

Washingtoii’s Mess-Chest and His Camp Outfit with its Articles of Pewter Ware.
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In the sixteenth century the use of
pewter ware spread to the bourgeois, and
it is recorded as indicative of the wide
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use of pewter at that date that “in France we find
even a blacksmith in possession of twelve pewter
plates and a tankard.” The ware was fashionable too
among the high ecclesiastics, as evidenced by the fact
that in 1575 the Archbishop of Canterbury possessed
“18 score and ten pounds of pewter vessels in the
kitchen, in jugs, basins, porringers, sauce-boats, pots,
and 19 candlesticks. also pewter measures in the wine

Ser- A NY-

Matchlock (Snuffers) Used at Clean Drinking Manor
During the Revolution.

cellar and 8 pewter salts in the pantry of Lambeth,
and 2 garnishes of pewter, with spoons, at Croydon.”
The nobility also adopted its use extensively. Lord
Northampton’s kitchen as late as 1614 was furnished
with 300 pounds weight of pewter, which in great
houses was put under the charge of an officer called
the “yeoman of the ewerie.”

One of the most highly decorated of pewter objects
made was a vessel called “cimaise,” to hold the vin
d’honneur (wine of honor), which was presented to
kings and princes upon their royal entry into a city.
The use of pewter on these occasions was probably in
the interests of economy, as the vessels, whatever they
might be made of, were almost invariably carried away
as mementoes of the occasion.

In the British and South Kensington museums in
London, in the Breslau and other European museums,
as well as in some American museums and art collec-
tions, exquisite and profusely decorated specimens of
pewter ware may still be seen. Examples of the an-
cient uses of pewter, similar to those above men-
tioned, could be multiplied ad infinitum, i'f necessary,
to show that this ware had a distinct standing of its
own not merely, or mainly, among the lower classes,
but to a marked degree among princes and high offi-
cers of the Court and the Church.

The study of the history of pewter (which, as the
above remarks may show, is a very interesting one)
discloses the fact that in early years the
skilled artisans employed in its manufacture
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calling abroad under pain of alienation. Under later
sovereigns each maker of pewter was obliged to deliv-
er to the “master” a private mark, which was im-
pressed on a plate kept in the hall of the pewterers’
company, and with this all his wares were to be

A Colonial Pewter Teapot.

stamped. A fine of one penny a pound was levied on
all defective and unmarked pewter. A quaint enact-
ment forbade all pewterers to boast of their goods
and disparage those of others, or to entice away the
customers of other pewterers. (In passing it may be
remarked that such a law now-a-days might consider-
ably injure the advertising business.)

By an ordinance of 1575 every one aspiring to be a
master pewterer was obliged to make within the space
of a week “a quart ewer on a foot, a dish about four
pounds in weight, and a, pitcher holding four or five
pots, bearing a written snatch or proverb.”

T Ser AN

Pewter Pitcher and Pot Used by Samuel Chase, a Signer
of the Declaration of Independence and Justice of the
Supreme Court,
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Silversmiths were prohibited from working in pew-
ter and vice versa, and until 1650 it was unlawful to
plate with-gold or silver any objects made from the
baser metals; and even after that date pewter objects
covered with silver or gilding had to be specially
marked, to prevent their being placed on the market

as specimens of the precious metals.

In Rouen a “pewterers’ guild” was established, and
royal letters were given, fixing the exchange value

A Colonial Pewter Platter.

of new for old metal, and decreeing against improper
or fraudulent alloys. So stringent were the laws in
aiming at the best results that pewterers were forbid-
den to work at night, for fear that artificial light
might prevent first-class productions. Fines were im-
posed for unauthorized alloys, and leaden imitations
were also punishable. V

The manufacture of pewter goods was, as already
shown, most extensively carried on in England,
France, Germany, and Switzerland during the four-
teenth, fifteenth, and sixteenth centuries, and even as
early as the time of the Plantagenets pewter chalices
were used in English churches.

In Japan pewter objects were made in the eighth
century, and the first record of the industry in that
country was during the reign of the Empress Shotoku,
when pewter vases and various other utensils were
manufactured from native tin.

In China the use of pewter was probably still more
ancient, but there is no definite record of the date of
its introduction.

From England the pewter industry spread to Amer-
ica at the time when wooden ware was in common
use, and this it displaced. Quite a number of hand-
some pieces of pewter ware are still to be found in New
England country homes, and the number would doubt-
less be much larger, had it not been discovered that

. new pewter is much improved if the metals comprising

it are mixed with a certain amount of old pewter,
‘“Hence,” writes Mrs, Alice Morse Earle, “‘old
pewter has always commanded a good price,

were not only themselves anxious to produce [
the best possible results, but were protected
and restricted by municipal or national en-
actments to aid them in this direction. More-
over, they served to prevent fraud in the
composition of the alloy and to check the
execution of inferior or slovenly work, Thus,
in England, as early as 1348, ordinances
were granted by the Mayor of London, per-
mitting the use of only two qualities of
pewter; the first, called “finite pewter,” con-
tained as much brass as the tin “of its own
nature will take.” Of this quality were
made esquelles or porringers, .alt-cellars,
platters, pitchers, cruets, and other things L

and many fine old specimens have been melt-
ed up to mold over again for the more mod-
ern uses for which pewter is employed by
printers and lapidaries.”

Many of the English pewterers ‘came over
to the American colonies in the seventeenth
century. Among them was Richard Graves,
a pewterer of Salem, and Henry Shrimpton,
who became an influential merchant of Bos-
ton. These and others made pewter ware for
the Massachusetts colonists. Their number
increased until the war of independence, at
which time the increasing importation of
Oriental and English china and stoneware

that were made squared or ribbed. The
second quality consisted of tin with about
twenty per cent of lead, and this
was used for pewter plate. Oc-
casionally other metals than lead
were mixed with tin to produce
pewter, such as zinc¢, bismuth,
copper, and antimony.

No pewter goods could be
brought into the City of London
until they had been assayed. In
1430 the exact weight of all the
principal vessels of pewter was
fixed, to prevent light weight be-
ing sold. In 1503 an act of Par-
liament was passed prohibiting
the sale of pewter off the prem-
ises of a pewterer, except in open
market, and every piece had to
bear the maker’s mark.

Wardens were appointed to
search for defective ware five
times a year. In the reign of
Henry VIII. statutes were enact-
ed forbidding the importation of
pewter, and no foreigner was al-
lowed to practise the trade in
England, nor were English pew-
terers allowed to exercise their

A Pewter Tray, an English Decanter Slide and a Pewter Tankard Used at

Clean Drinking Manor, Md., During the Revolution.
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A Miscellaneous Collection in Which Are Included Some Pewier Articles Belonging to Washington.
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destroyed the pewterers’ trade.

“At the time this industry was at its
height in New England,” continues Mrs.
Earle, ‘“pewter cans for beer,
cider, and metheglin were found
in almost every house; also pew-
ter mugs, dram-cups with fun-
nels; basins, cisterns, and ewcrs
graced the parlors, which latter
also contained the best bed for
the use of guests. Pewter can-
dlesticks held the home-made
pale-green candles of tallow and
spicy bayberry wax. ‘Savealls’
too, were of pewter and iron.
These were little round frames
with wire points, to hold up the
short ends of candles. Salt cel-
lars and spoons also were masde
of pewter, and pewter porringers
or ‘pottingers’ of every size
were much coveted. Plates and
platters of pewter were also
highly prized.”

It is recorded that Governor
Bradford of Massachusetts left
to his heirs fourteen pewter
dishes and thirteen platters,
three large and three small
plates, one pewter candlestick
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and one pewter bottle.
luxurious household outfit.

objects.

Pewter was also used in New England for commun-
In 1729 the First Church of Hanover,
bought, and used for years, a full communion
Some of the
pieces are still preserved by the church as relics, while
the tankards have been silver-plated and are still in
As late as the dawn of the nineteenth century

ion services.
Mass.,
service and christening basin of pewter.

use.

advertisements of “pewter communion flagons”
Pewter dishes
and plates were a source of great pride to every colon-
ial housekeeper, and much time and labor were de-
voted to polishing them with “hogsetails” (Equisetum)

peared in New England newspapers.

This was considered a very
Governor Benedict Ar-
mnold, of Rhode Island, and Mr. Pyncheon, of Spring-
field, Mass., bequeathed their pewter plates and dishes,
and the humble pewter was just as elaborately let-
tered and marked with armorial devices as the silver
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ap-
glasses.

or “scouring rush,” till they shone like fine silver,
and dingy pewter was regarded as a disgrace.

In some old homes the pewter utensils have been
preserved, and are even now cherished ornaments of
the kitchen and dining room. Thus,
stead in Shrewsbury, Mass.,
cupboards and dressers full of pewter dishes,
plates and platters are round, for oval platters seem
to have been then unknown.

Another pewter piece, still in use in some localities,
is the hot-water jug with a wicker-covered handle.
This, we read, was filled at night with boiling water
and brought to the master of the house, for him to mix
the apple toddy or sangaree for his household people,
who drank out of pewter cups or heavy greenish
' Mrs. Earle, who has written very interestingly
on the subject, and from whose writings some of the
above statements have been derived, mentions two of
these jugs which have been in daily use for certainly

American

years ago.
in an old home- tinues,
its greatest treasures are

All the

lofts;

a home.”

‘“have strange hiding-places.
and narrow cupboards by the side of old chimneys, or
in short and deep cupboards over the mantel.
in disused fireplaces, or in deep boxes under wide win-
dow-seats, and under the dusty eaves of dark attic
or on the highest pantry shelves, under cellar
stairs, and in old painted sea-chests they have found
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forty years, for carrying hot water to bedrooms for
shaving purposes, and they still retain the old wicker
coverings on the handles, woven perhaps a hundred

“These old pewter dishes, etc.,” she con-
They lurk in tall

They lie

The illustrations used in this article, with the excep-
tion of a few to which attention has been called in a
foot note, are from photographs of historical pewter
ware- in the National Museum at Washington.
be seen from the legends which accompany them, they
represent a variety of objects used by persons of  emi-
nence in Colonial and later times.

As will

RECENTLY PATENTED INVENTIONS.
Electrical Devices.
CIRCUIT-BREAKER FOR STORAGE BAT-
TERIES.—H. GARReTT, Dallas, Texas. Mr.
Garrett’s invention relates to an improved cir-
cuit-breaker for storage batteries, and more
particularly fo an appliance for breaking the
main circuit of the battery when the voltage
reaches a predetermined minimum limit. When
properly adjusted at the proper voltage, there
will be absolutely no spark at all

Engineering Improvements.

ROTARY VALVE.—D. W. RANTINE, New
York, N. Y. The object in this invention is
to provide a rotary valve which is very effective
in operation, and arranged to accurately con-
trol the admission and exhaust of the motive
agent, and thereby insure an easy running of
the engine and utilization of the motive agent
to the fullest advantage.

VALVE MECHANISM FOR ENGINES.—H.
NieLsEN, New York, N, Y. In this case the
purpose is to provide an engine arranged to in-
sure a positive shifting of the engine-valve
directly from the piston reciprocating in the
cylinder, thus dispensing with complicated
valve-gear, the arrangement being such that
waste and leakage of the motive agent are re-
duced to a minimum, and the agent is utilized
to the fullest advantage, so as to render the
engine particularly well adapted for use as a
¢oumping-engine,

ROTARY ENGINE.—C. GUYER, Muncy, Pa.
This engine is arranged to utilize the motive
agent very economically and expansively to the
fullest advantage. Steam is cut off during a
desired portion of the stroke of the piston, to
allow it to work expansively. As the steam-
pressure is equal on the ring and the disk, the
piston is completely balanced, and hence the
engine runs easily without undue loss of power
and without waste of steam.

PROPELLER.—E. BRUNCKER, Cologne, Ger-
many. . The object here is to provide a pro-
peller arranged to insure an effective forward
as well as backward action by causing the pro-
peller-blades to readily. cut with the forward
edges into the water, to allow the water to
readily pass from the blades at their-rear edges
without danger of forming dead-water spaces,
at the same time preventing undue resistance
and concentrating the active force at the mid-
dle portion of the blade, to increase the pro-
pelling effect of the propeller when driven for-
ward - or backward, and to reduce slip to a
minimum.

Heating and Lighting.

FEED-WATER HEATER AND PURIFIER.—
T. V. ErLLiorT, Columbia, Pa. This invention
is an improvement in feed water heaters for
use in connection with steam-boiler furnaces.
The water supplied to the feed-water heater
is raised to a comparatively high temperature
before being discharged into the boiler, and by
reason of the upward circulation of the water
in the manifolds the water will be purified
within the feed-water heater before being de-
livered into the boiler.

FURNACE.—T. V. ELLioTT, Brooklyn, N. Y.
In this instance the improvement is in fur-
naces, particularly smoke and gas consuming
furnaces, and especially in that class in which
oil, air, and steam are utilized in securing a
consumption of the gases and other products
of combustion; and the invention relates to
means for securing the return of the gases
and smoke and a disposition thereof within the
furnace.

BOILER-FURNACE.—E. F. COMBER, Sel-
kirk, Canada. One object the inventor has in
view is the provision of a bridge-wall by which
warm air in regulated volumes may be supplied
to the combustion-chamber of a furnace at a
point back of the fuel-grate, the air being free
to commingle with the gaseous products of
combusticn and calculated to promote the com-
bustion of the gases and of carbon in the
smoke. Besides with steam boilers, the im-
provements may be used in hot-water boilers
and. in connection with any kind of furnaces
for power and heating purposes.

Miscellaneous.
SHOE-LACING.—J. McCMAHON, Bemidji,
Minn. The purpose in this inventlon is to pro-
vide an anchorage device for one end of the

lace secured at the lower portion -of the front
opening for the upper of the shoe adjacent to
the vamp and a series of pulley devices which
are secured to the upper quarters at opposite
sides of the front opening which devices are
guides for the lace and are in alternate ar-
rangement, and to provide the upper quarter
of the shoe at opposite sides of the upper
portion of its front opening with guide hooks.

PHOTOGRAPHIC CAMERA.—H. W. HALES,
Ridgewood, N. J. The object of the improve-
ment is the provision of a camera arranged
to produce an exceedingly sharp and brilliant
image on the focusing medium and subse-
quently on the sensitive plate or film in such
a manner that the operator while focusing can
view the image right side up or non-inverted.

NoTEe.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the name of the pateutee, title of
the invention, and date of this paper.

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
will tind 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 theinformation. in every case it is' neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 4908.—For manufacturers of small
brass or gilt chain.

For mining engines. J. 8. Mundy, Newark, N. J.

Tnquiry No. 4909.—For makers of small brass
caps such as used on pencils.

“T. 8.” Metal Polish. Indianapolis.

Tnquiry No. 4910.—For manufacturers of com-
mon wood button molds.

Samples free.

AvUuTOSs.—Duryea Power Co., Reading, Pa.

Inquiry No. 4911.—For manufacturers of pressed
metal in No. 18 steel and about 9 inches diameter.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Inquiry No. 4912.—For manufacturers of carpet-
cleaning machinery.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 4913.—For drawings or blue print
of a4 h. p. horizontal gasoline engine.

Manufacturers of patent articles, dies. metal stamp-
ing, screw machine work, hardware specialties, machin-
ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Inquiry No. 4914.—For hard rubber. glass or_por-

celain jars for battery use;. to be rectangular in shape
of special dimensions.

American inventions negotiated in Europe, Felix

Hamburger, Equitable Building, Berlin, Germany.
Inquiry No. 4915.—For a thermometer having an
indicator at a distance from the tested material.
Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 149 Varick, cor.
Spring Streets., N. Y.

16.—For manufacturers of attach-

Inquiry No. u v
tables, for holding medicines,

ments for 1nvaA1.iEl)s’
books, papers, etc,

Edmonds-Metzel Mfg. Co., Chicago. Contract manu-
facturers of hardware specialties, dies, stampings,
patented devices, etc.

Inguiry No. 4917 .—For machinery for forming
and bending steel.

WANTED.—Partner with capital to manufacture
bottle stopper, made of glass and hard rubber. Ad-
dress Partner, Box 773, New York.

Inqulry No. 4918.—For manufacturers of laundry
machinery

= Send.for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway
New York. Freeon application

Inquiry No. 4919.—For manufacturers of large
and small paint mills and grinc €F8

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms writeto C. W: Parker. Abilene, Kan.

Inquiry No. 4920.—For addresses of seed growers
and seedsmen in America.

Empire Brass Works, 106 E. 129th Street, New York.
N. Y., have exceptional facilities for manufacuring any
article requiring machine shop and plating room.

Inquiry No. 4921.—For straw presses that will
tie. bale, and deliver bales automatically from the
press.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma.
chine Company. Foot of East 138th Street, New York.

Inquiry No. 4922.—For makers of money alarm
drawers.

nquiry No, 4923.—For the preseut address of the
Nashua Till Co.

Inquiry No. 4924.—For the address of the manu-)
facturers of the * Farmers’ Windmill.”
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and Quemes

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

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

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

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

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9256) H. W. H. writes: What per
cent of power per horse power of heat is lost
in the water used by a gas engine? A. It is
impossible for us to give you any definite an-
swer to the question. We would say, however,
that in a general way it is true that a gas
engine utilizes, as a rule, less than 25 per cent
of the heat generated, and about half of the
loss is usually carried off by the jacket water.

(9257) O. C. S. says: Can a man
working but a short time do twice as much
work when turning two cranks, such as are
used in a boring machine much used by car-
penters, as he can when turning but one crank
and standing in the most favorable position ?
If not, why not? How much can he do com-
pared with a man turning a single crank?
When working all day can a man do any more
turning two cranks than he can when turning
one- crank? Please give figures showing the
relative amount of work done. A. In reply
to your inquiry regarding the amount of work
that a man can do when turning two cranks,
such as are used in a boring machine, as com-
pared with the amount that he could do turn-
ing but one crank, we would say that there is
no definite data on this subject. The amount
of work that a man can do in a given length
of time is greatest when the motions required
of him are the most natural and most favor-
able to the strength of his muscles. Thus, as
work is a product of force times distance, a
man is able to do but very little work when
the force required is so great that he can over-
come it through only a short distance in a
given amount of time. On the other hand, he
will accomplish little work if the force is
very small, and he is required to work too rap-
idly. Between these limits there is a rela-
tion of force to speed in which he can do the
maximum work. A man can accomplish no
more turning two cranks than he can accom-
plish turning one crank, provided the one crank
is so arranged that he can work favorably with
both arms upon it,‘ and exert a force which
will give the most favorable relation between
force and speed to produce the maximum work.
Practically, it is found that the two cranks set
at 180 degrees in a boring machine, similar to
the pedals of a bicycle, give a condition which
is exceeaingly favorable for the average man
to do his maximum work.

(9258) H. A. P. says:- Will you kind-
ly answer the following questions? 1 have
two coils of 1-inch pipe.. One is 11 inches and
the other is 5 inches in diameter inside meas-
ure; both have seven and a half turns. The
small coil fits inside the large coil and is
coupled at-top and- bottom.  The flow must
heat to 80 deg. beneath a ‘“hover” 72 feet- by
24 inches by 6 inches, returning through the
“run,” 72 feet by 3 feet by 3 feet, heating
to about 60 deg. Would a double or triple
line of pipe be suggested, and what size (pipe) ?
Will I place the expansion tank on the flow,
or return, close to heater or otherwise? The
pipe will be on a level. A. You have not
given us information enough in your inquiry
to make it possible for us to answer your ques-
tions. Without knowing exactly the heat to
which your coils are subjected, we cannot tell
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|you the rate of circulation or the amount of

heating surface needed to raise the water to
any given temperature.

NEW BOOKS, ETC.

. THE NEW INTERNATIONAL ENCYCLOPEDIA.
Volume X. Infantry to Larramendi.
Edited by Profs. Dani€l Coit Gilman,
LL.D.; Harry Thurston Peck, Ph.D,,
L.D.H.; Franklin Moore Colby, M.A.
New York: Dodd, Mead & Co. 1903.
8vo. Pp. 986.

In taking up the tenth volume of this truly
important work, we are more than ever con-
vinced of the great merit which this encyclo-
pedia possesses. Its treatment of all subjects
is most admirable, and the scientific articles
and definitions are both concise and reliable.
The illustrative features add greatly to the
interest of the volume. The inclusion of the
lives of living persons is especially to be com-
mended. The maps are fine examples of the
cartographer’s art. Technical matters are far
from being neglected; thus, under ‘Ink” we
find a very common-sense discussion of black
red ink, blue ink, aniline inks, metallic
inks, special inks, sympathetic inks, ink pow-
ders, and printing inks, together with several
bibliographical references of considerable value.
The good points of the general scheme of the
encyclopedia are emphasized by the sustained
work which characterizes each successive vol-
ume.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
December 15, 1903,
AND EACH BEARING THAT DATE
[See note at end of list about copies ot these patents.)

Abdominal support, F. W. Clark.......... 747,139
Acid and cyanid salt therefrom, making

hydrocyanic, J. H. Paul.............. 746,876
Acid and cyanids, manufacturing hydro-

cyanic, J. Tcherniac.................. 747,271
Adhesive applying mechanism, J. C.

Balze ...ttt it i 746,657
Air brake safety device, J. H. Luckey . 746,969
Air heating apparatus, J. T. Farmer 746805
Alkali cyanid and alkali metal, simul-

taneously producing, P. Danckwardt.. 746,796
Alkali cyanids, manufacturing, P. Danck-

................................ 746,795
Alkalme metals, making chromates of the,

F. M. Spence et al............ccouvunnn 747,255
Amusement device,. C. A. Needham.. . 746,986
Anchor, subterranean, C. F. Preslaw 747,219
Anti incrustating  device and water puri-

fier, Yantis & Baltzley................ 747,290
Ash receiver and paper weight, éombined,

P. Robson...........coiiiiinnnnns 747,227
Atomizer, perfumery, R. W. Moore...... 746,866
Automobile, snow or ice, T. Gunderson.... 747,064
Awning, R. Mount..........ciivviiiennnn. 746,732
Ax, E. Blount..........c.00uvu.. .. 746,783
Bag, etc., frame, G. R. Farrell. . 747,158
Bag holder, C. W. Olin............c..... 746,988
Bail ear for metallic vessels, -C. B. Mec-

Donald ....... ..., 746,733
Band cutter and feeder, A. J. Heine

746,961, 747,067
Barium sulfate and zinc chlorid, obtammg,

w. Gilman.........cooiiiiiinn. 746,954
Bath room or water closet indicator, J. J.

Smith ... e 747,252

Bearing, antifriction, D. E. Kempster .. 747,324
Bed, folding, E. L. Kirk............ .. 747,186
Bed movement, G. F. Read..... . 746,741
Bed or couch bottom, J. Hoey. . 747,176
Bedstead, J. P. Lein............covuiun.n. 746,852
Beehive comb foundation, H: A. Feldmann.. 747,055
Beer tap, P. B. Abrell.................... 747,111
. Bell, party line, L. Moore..... .. 746,979
Belt, lady’s, V. R. Humphrey. .. 747,180
Belt, waist, J. Forman................ .. 747,060
Binder or file, loose leaf, J. F. Cordes . 747,144
Bleaching, M. Ruthenburg.......... . 747,234
Blowing engine, F. M. Rites.. . 746,744
Boats, collapsible part for, J. Ew . 746,940
Boiler furnace, O. N. Morin............ . 747,207
Boiler furnace, steam, P. J. Gra 746,957
Boilers, device for cutting tubes and flues *

from, P. 8. Fitch. . 747,320
Bookbinding, R. D. McCart .. 747,209
Bookcase, sectional, R. Bauch .. 746,915
Boot or shoe cleuner A. Bartoszek. . 747,031
Bottle filler, J. W. I)unfee ................ 747,052
Bottle, non-refillable, J. J. Darragh, Jr.. 746,681
Bottle, non-refillable, Irvin & Jackson...... 746,842
Bottle, nursing, A. M. White..... . 747,025
Bottle stopper, W. H. Sherman 747,004
Bottles for aerated waters or other liquids

under pressure, stopper for, F. Illes 746,841
Bottles, jars, etc., closure for, T. W. Talia-

D2 0o TP 747,269
Box fastener, C. W. Beehler......... . 747,035
Brake beam, Wolff & Lipschutz 747,288
Breast and pole strap fastener, E. Z.

Smithpeter ...........ccciiiiiiiii.. 747,012
Breech operating mechamsm, H. G. Jakobs-

10 S 746,706
Brick, bafle wall, K. Park............. 747,329
Brick handling device, Jackson & Pierce.. 747,181
Brick mold handling machine, J. E. Grinder 746,827
Brick, ete., press for making; W. Owen.. 747,327
Bricks, etc., means for burning, J. & E. A.

Walsh ittt it i i i it e, 747,283
Bridge, suspension, Cross & Ours.......... 746,679
Brush machines, tuft fastener guide for,

Fisher & YOUDZ...ieeeerevecnosnnseess 746,943
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Bucket, clam shell, McKechnie & Wllliams 747,210
lSuchlo, stircup strap, C. H. Nix..... . 746,873
Buildings in course of constructmn, mclosure

for, C. G. Canfield...........c...... .. 746,789
Buoy, W. H. AlliSOD..ecevecrsosscnnannnne 747,114
Burning apparatus, coal dust, B. W. May 746,864
Button shanks, fastening ivory, H. Ehrlich 747,053
Buttons to fabrics, means for securing, J.

W. Darley, Jreeeeeeeeeeeeeennnnnanans 747,047
Cabinet, J. H. Stiggleman... . 746,758
Cable conveyer, M. Garland 747,160
Cables, roller hanger for aerial, H. H.

Loth ...iiiiiiiiiiiiiitiiiieennnnnenns 746,718
Calculating machine, Cloud & Wood. .. 746,924
Camera, film and plate, R. Mayer... . 746,975
Camera support, Howard & Hewett..... 747,178
Can. See Sheet metal can.

(Can heading machine, Black & Smith...... 746,662
(‘annery hoist, J. C. . 746,767
(Cane cutting apparatus, sugar, J. H. N.

WilSOn  tiviniiin it iiiiieneenannenns 747,027
Cane display attachment, L. Robertson.... 746,880
Cant hook and binder, combined, W. E.

Martin ... ..o e 747,079
Car and metallic car econstruction, tank, C.

Vanderbilt ..........cc0i0viian. 47,278, 747,279
Car automatic air coupling, T. M. D. Ear-

heart .......c.veviuini.n. 746,801
Car, convertible, J. O’Leary 746,987
Car coupling, S. Morris.......... 746,730
Car door hanger, freight, A. 0. & G 3

Banks ...ttt it 747,117
Car dnors, adjustable fastener for grain,

J. W. Davis....cciiiiiiiiiiieinnennns 747,150
Car life guard, railway, G. Geiger........ 746,692
Car or locomotive coupling or uncoupling

mechanism, A. C. Hone......cooovvvunnn 746,838
Car, street, J. A. Kratz..... 747,075
Carbureter, explosion engine,

J. Sturtevant .......cc0cieciieic0nnns 747,264
Carbureter for liquid fuel engines, J. H.

SAriS tiiieiiiiiiiiiiiiiiiee 747,235
Cards, playing, A. J. Seymour. .. 746,750
Cards, playing, S. A. Moulton.. .. 746,868
Carriage running gear, P. Klett. . 746,710
Carrier, Schmidt & Mayland... 747,090
Cash register, G. Browning................ 747,128
Casks, etc., apparatus for cleaning the in-

teriors of, Broux & Gregoire 746,785
Caster, D. Nickel.............0. . 747,211
Casting mold, ring, W. H. Ford............ 746,944
Casting small steel ingots, arrangement for,

B. Chantraine.........coeivuvunnnns 747,137

CattleA guard, Dement & DPrendergast.
Cattle guard, W. H. McLaren. .

Cesspool, H. D. Gardner.....
Chain wrench, G. R. Cheesm
Check, bank, A. O. Kittredge............

Check or ticket holder, G. E. Reynolds....
Chicken or fowl fountain, S. H. Church....
Chlorination barrel, D. C. Mosher..........
Chuck, J. Jecklin................
Chuck, drill, C. A. Svensson.
Cigar hnlder S. Craig..........
Circuit closer, thermostatlc, R. W. .

|33 T I T TSP
(‘lm-k, electric, V. Himmer,
Clock, electric receiver, J. V.

bogaart ........ .. i it it
(C'lock, program, F. M.
(Clothes drier, R. N. West........
Clothes drying machine go:

M. Barnes .........eiiiiiiiiiiaaa.
Clothes pounder, I. N. Hollingsworth

(Clothes wringer, F. Hooker................

Clover hulling and threshing machine, W.
C. Robby ...ttt ieeinnnnn,

Cluteh, T. Carroll..........co0vuuun..

Cluteh operating mechanism,
Coin controlled mechanism, L. Pedersen.
Coke ovens, apparatus for compressing and
charging coal into, J. Haug.
Combination lock, W. Almstalden.
Concrete mixer, .
Conduit for hose, cables,
the like, J. Burnsen........eeceeeeens
Connecting rod, C. W. Hart.
Conveyer, J. . White
Cooker, steam, F. A. Dixon.
Cork sortmg machine, F.

C. L. Tavlor

electric wires, or

746,685
746,985
746,949
746,674
747,187
747,222
746,790
746,867
746,707

. 747,017

747,147

747,166
747,305

746,903
746,998

. 746,768

746,659

. 746,835

746,963

747,226
747,298
746,761
747,216

747,172

. 747,116

746,947
746,920

Corn husker, J. Hovey.......... 746,704
Cotton, ginning, B. D. Brantley... 747,315
Cover, H. P. Childress............... 746,675
Cover support, vessel, C. F. Reichelt. 746,878
Cream separator, Masterson & Franklin 746,861
Crucible furnace, J. D. Swindell.......... 747,019
Cultivator and weed exterminator, C. I. J.

Barker . ....ceuiieriecencancscnsonnnns 747,118
Current regulator, G. A. Cardwell ........ 746,669
Cushion wheel and hub therefor, R. C. Hil-

L0 N 747,304
Cutlery and making same, G. T. Drabble.. 747,050
Cutter and boring bar centering device,

Sternberger & Busch............c.ocou. 746,894
Cycle, motor, J. G. Accles et al. . 746,652
Deed, warranty, T. M. Ferguson. . 747,057
Dental plates, means for fixing

teeth to, Evslin & Ott.......... .. 746,804
Despateh system, vacuum, J. A. Watson.... 747,104
Detonating machine, J. W. and C. See.... 747,245
Diffusing cells, circulating apparatus for,

Hinze & Wagner......ceeeeeeveeocnens 746,962
Dilator indicator, C. G. Heynemann...... 747,068
Dining and other table for playing games,

combined, G. Spalt.............c00.... 747,097
Dish cleaner, J. W. & B. C. Read.......... 747,220
Disinfectant and making same, J. Choulet.. 747,138
Display light, D. J. O’Brien.............. 747,212
Door, metal]lc, C. Dahlstrom . 747,149
Door securer, C. W. Gray................ 746,824
Draft and butﬁng rigging. D. Gallagher,

1 e 746,813
Dledge floating discharge pipe and means for

connecting same to dredges, hydraulic,

A. Robinson............... ... 746,995
Dredges, suction pipe for hydraulic, A. W.

Robinson ........... .o, 746,994
Dredging and distributing the dredged ma-

terial, apparatus for hydraulic, A. W.

Robinson .........iiiiiiiiiiiieneennns 746,996

v kiln truck, C. A. Goddard. . 746,816

ing appalatus, G.. R. Gorham. 746,822
Drinking receptacle, Bourke & VVlttekmd 747,123
Dumping elevator, autocmatic, W. H. Hult-

-4 5 o 747,071
Dye and making same, acridin, C. L. Muller 746,981
Dye and making same, orange to yellow

brown sulfur, E. Culmann... 746,926
Dyeing card slivers, apparatus for,

tel .. . 746,863
Dyeing textile fiber blue, R. Bohn 746,784
Dyestuffs, printing sulfur, E. Bourcart.. 747,295
Earthy substances, apparatus for drying,

C. W. Stanton _.........civiviinnnnnnns 746,892
Electric heater, Kelley & McElroy. . 747,185
Electric motor, L. S. Pfouts......cov0uu.s 747,217
Electric switeh, automatie, W. S. Guthrie 746,695
Electric  time switeh, J. M. Joy.......... 746,708
Electrical distribution system, J. H. Hall-

13 S 746,697
Engine stop, J. H. Cary.......covvuuvnienns 746,672
Engines, commutation for causing the igni-

tion of the changes in explosion, W.

G. Wilson .....iiiiiiiiiiiiiinnnnnnn, 746,770

Envelop machines, paper bag machines, etc.,

adjustable folding flap for, A. Tellschow
Envelop or paper fastener, S. D. Ruth
Envelops or the like, machine for making, A.

Tellschow .........ciiiiiiiiiinninnn,
Envelops, paper bags, or the like, machine
for manufacturing, C. . Bergmann..
Explosive engine, W., C., & S. Hibbard....
Explosive engine, H. J. Hurd............
Explosive liquids, spout for vessels contain-
ing, G. Lichtenberg..................
Eyeglass holder, M. A. Jordan.
Eyeglasses, F. Kreuter.........
Eyeglasses, J. R. Clayton
Eyveglasses, G. A. Stiles..............
Fabric milling machine, J. D.
Farm gate, G. R. Clarke.
Fastener for posters, etc., W.
Fastening, G. W. Lee...........c.ccvuu.s
Fastening device, E. Carnduff..............
Fat and making same, edible, N. N. Cron-
holm ...ttt
Faucet, J. Totham................ .
Faucet or cock, A. R. Pritchard. .
I'eced water pur]ﬁel E P. Caldwell. .
Fence, T. B. Berry........c..c..... .
Fence joining device. S. M. Drake.....

746,898
747,087

747,021
746,917
746,701
746,840

746,854

.. 746,844
.. 746,711
.. 747,141
.. T47,262
.. 746,912

. 747, 140

746 670
747,301

. 746,762
. 746,740
. 746,921
. 746,781

747,051

Without Steam Power shonld
use our Foot and Hand Power
ory. Send for Catalogues
-A ~Wood-working Machinery,
B—Lathes, etc.
| SENECA FALLS MFG.CO.
| 695 Water St., Seneca Falls, N.Y,’

\ MACHINE SHOP OUTFITS,

0OLS=°SUPPLIES

s T CATALOGUE FREE.

'SEBASTIAN LATHE 00 idsriirsriss

PICKING OUT
GOOD HIDES

takes a Jud%e and that’s the
beginning of good belting.

SCHIEREN
BELTING

is not only made of the very
finest hides, but is tanned in
the best manner, and put to-
gether right. These points
all contribute to the match-
less quality of Schieren Belt-
in Send for our  Dixie
Belt Leather Book.”
SCHIEREN & CO.
PrrrsBURG : 243 Third Av.
PuiLADELPHIA : 228 N. Third St.
DENVER : 1519 Sixteenth St.

CHAS,

New York : 52 Ferry St.

CHicAGO: 92 Franklin St.
192 Lincoln St.

HamBURG : Pickhuben 4.

A.

BosTon :

Price

Veeder
Counters

to register reciprocating
movements or revolu-
tions. Cut full size.

Booklet Free
VEEDER MFG. CO.
Hartford, Conn,

Cyclometers Odometers,
Tachometers, Counters
and Fine Castings.

MANUFACTURERS
shouid investigate the

B. F. BARNES MACHINE TOOLS

before placing orders. The Tool here
illustrated is gur 20-inch Drill, and we
have many other sizes to ma,ke a very
complete iine, including Multinle Spin-
dle Drills. If interested in the latest
Tools for reducing costs of production,
let us tell you what we have.

B. F. Barnes Company
- Rockford 111,

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with

BARNES’ FOOT POWER
MACHINERY " eumn

allow lower bids on"jobs, and give
greater profit on the, work. Machines
sent on trial it desn‘eu Catalog Free.

W. F & JOHN BARNES CO.
Established 1872.

1999 RuBY-ST., ROCKFORD, ILL.
YOTR

BUILD ow~ INCUBATOR

Any man or boy can do this easily
' with common tools and 8ave More
Than Half. How ? Get our Com-
g plete Book of Plans for building Nsw Ipga
INCURATORS AND BRoopErs. We will then
sell you at cost all fixtures like Tank, Lamp,
Regulstors, Trays.Legs. ete. Big money in
 building and selling Incubators. No Exper-
by iment. Bend for «How to Make and Save

Money with Incubators,” our now handsome
s Pouury Book and Catalogue, It is FREE
CHANNON, SNOW &
"DEPT. 156 QL INCY, ILL.

¢ TtBringstheChicks if

Presses for
Sub=Press Work.

Five sizes. Sub-Presses and
Tools to order.

§F~ Send for Catalogue.

BLAKE & JOHNSON,
P. 0. Box 7, WATERBURY, CONN.

THE BUICK 4-CYCLE
ENGINE

has less parts than any other 4-
cycle engine made. Flas been on
the market for gix years, and has
given absolute satis-
faction. ltis unexcel-
led for simplicity and
ease in starting—any
person with ordinary
intelligence can run
it. Has given such
good satistfaction
that we have been
compelled toincrease
our factory three
times. Guaranteed
in every respect.
Write for free cata-
logue.

THE BUICK MOTOR
COMPANY

Detroit, Mich., U. S.A.

Make YOUR OWN GAS

Better, brighter, purer. whiter by far
than ordinary illuminating gas is that
produced from carbide and water by

ACETYLENE GAS

" CARTER " *“GiNeiavor

Eliminates all waste, danger, dirt and
trouble. Simple to operate. Givesfi
highest candle -power gas at least cost. |

NIAGARA FALLS ACETYLENE GAS
GENERATOR CO., Niagara Falls, N. Y.

THE MIETZ & WEISS KEROSENE

Sizes from
1to 60 H. P. nd GAS ENGINE
burni kl< ROSENE cheaper and
safer than gasoline. Automatic,
simple, reliable. No electric bate
terv or flame used. Perfect regula-
tion. Belted or directly coupled to
dyvnmao for electric hzhtinz. charg-
mg storage batteries, pumping and
all power purposes,
T Z.
198-13% \Iorr Qr. New YORK.
ADOPTED B
U. 8 GOVI"IR\M ENT,
Mighest Award, direct coupled
(.n 'nerator Set. Paris Exposition, 1900,
Gold Medal, Pan American Ex-
Gold Medal, Charleston, S. C., Exposition, 1902.

Send for
Catalogue.

position, 1901,

Fence making machine, wire, C. E. & E.

Warner........ ....................746,765
Fence post, Evans & Erb 747,156
Fertilizer distributer, R. H. Langston. ceene 746,713
Finger ring, N. R veee 747,232

. umely..... .
Finger ring mold, W. H. Ford. .

, 747,059
Fire door, C. E. Simpson

746,885

Fire extinguisher, W. C. Hicko 746,702
Fire kindler, B. Wallgren........ . 747,282
Firearm, automatic, S. A. Huntley . 747,073
Firearm, single trigger, A. E. Lord.. . 747,191
Flier, M. Campbell.........iiiiiivennnnns 747,134
Floors, preventing the warping and undulat-

ing of xylolith, R. Zellenka.......... 747,110
Fluid pressure regulator, M. G. Reynolds.. 746,879
Food chopper, J. C. Hall.................. 746,696
Foot warmer and rest, J. Y. Skeels. . 746,753
Forceps, obstetrical, J A. Clifton. . 746,791
Formaldehyde generator, R. N. Dyer ...... 746 935
Fruit, apparatus for removing pulp from, H.

H. Lyon ........c.iiiiiiiiieennnnn., 746,720
Fruits, dev1ce for covering bush, D. V.

Plants ...t i 747,218
Fuel, artificial, k. J. Bulask. 746,668
Fumigator, L. Feval...... 746,942
Fumigator, formaldehyde, S. . . 746,731
Fumigator, formaldehyde, R. W. Johnson.. 747,184
Furnace, O. A. Stranahan et al 746,759
KFurnace, Yawger & Churchill..... . 746,908
Furnace, J. D. Swindell.................. 747,020
KFurnace door for steam boilers, etc.,, J. T.

Lindahl ...ttt 746,855
Furnace grate, k. C. Armstead......... .. 746,656
Furnace straightener, collapsed, J. Todd.. 746,899
Furnaces and converters, extracting mois-

ture from air for blast, J. Gayley.... 746,814
Furniture polish, A. Studd................ 746,760
Furniture spring bottom, W. E. Whittemore 746,769
Game, J. L. MacRae.........coviveivunnnns 747,199
Game board, H. A. Roat, Jr.. .. 746,993
Garment supporter, D. Basch.. . 746,660
Garment supporter, k. C. McD 746,983
Gas burner, C. W. Rice.............. .. 746,992
Gas burner, automatic, W. J. Dudley. .. 747,244
Gas consumer, T. V. Elliott........... . 746,936
Gas generator, N. Goodyear.....eeeeeueeees 746,818
Gas generator, acctylene, A. H. Francfort 746,811
Gas generator, acetylene, N. Goodyear

746,819 to 746,821
Gas _generator, acetylene, Worthley &

Heaton, TeiSSUe.......ceceeeeeeceencens 12,184
Gas generator feeding mechamsm, acetylene,

G. E. Franquist.......ecoieiiiiennn. 746,812
Gas lighter or extinguisher, H Sparks. . 747,014
Gasolene motors, fuel regulator for, H. H

Hennegin ........ccciiiiiiiiiiiiennnnns 746,833
Gate, J. W. Barnhill...... . 746,777
Gate, Kievit & Blaauboer 746,846
Gate, P. A. McCarville.... 746,871
Gear, friction, Sundh & Lindqg 747,016
Gear, reversing, C. Felsing, Jr.... . 747,056
Gearing, back, . C. Davidson.......... 746,683
Gearing, variable speed transmission, T. B.

Rennell ... .c.iiiiiiiiiiiiinnnennnens 747,221
Geraniol derivative, F. Hofmann.. 746,703
Glass blowing tool, A. Dewerpe 747,049
Glass, making fire polished sheet, H. G.

Slingluff ...ttt 746,335
Glass vessel, A. J. Bennett. .. 746,780
Glove, E. B. HalloCK.....vvvvuvnnns .. 747,169
Gold saving device, S. C. Szemansk .. 747,268
Governor, C. B‘un ............. .. 746,948
Governor, couplmg, W D Lindsay .. 746,715
Graduate, C. H. . 747,249
Grain drill and fertllue

Coffee  ..iiiiiniinniannnieennann .. 746,676
Grain shocker C. E. Lovercheck. . 747,195
Graining tool, M. J. Davis...ooeieiennninn. 746,684
Graphite lubricator, flaked, A. D. Homard 746,837
Grapple, F. M. Hamann........oeoeeueeuee 747,065
Grease extracting apparatus, S. L. Wolff.. 747,108
Grille, extensible, C. W. Smith............ 747,095
Grinding disk, D. J. Murnane......... .. 747,208
Gripper mechanism, G. E. Pancoast... . 747,213
Gun shield mount, Meigs & Hammar 746,725
Gun stock and cartridge magazine, A. D.

Marble ..iiiiiiiiiiiiiiiie it 746,859
Hanger, H. Barry.....e.cceveieiencnenanes 747,119
Harness breast lmk double, D. J. Cum-

MiNES t.veiiiiieneiiinneiniinennenans 746,680
Harvester and husker, corn, O. O. Gilbertson 746,952
Harvester, corn, W. E. Pelton 746,738
Harvester, corn, H. C. Streitw 747,263
Harvesting attachment, mowing ma

corn, C. F. B]ackburn ................ 747,122 |,
Harvesting machine, vine, J. Brakeley.... 747,314
Hay press, F. R. Greene . 746,825
Hay press, J. RoSS........ 747,230
Hay rake, T. K. Barley 746,658
Head gear or hat, protecting, A. Mieroslaw-

1 746,976
Heater, S. T. Axtell.. 747,312
Heating and cooking device, L. L. Smith.. 747,011
Heddle machine, W. H. Gibbs........... . 746,951
Hinge, box, D. L. Hill.........iiiieivnnns 747,175
Hinge for metal windows,

Knisely .oviiuiriniiniiiinnnreeennnanns 747,189
Hinge, spring, H. Tscherning 747,276
Hoe, weeding, E. B. Morgan . 747,206
Hoisting and conveying apparatus, C. J.

. L 1 747,113
Hopper, J. D. Swindell.............ou0s 747,018
Horn for campaign marching clubs, J. Lei-

410 e 747,078
Horseshoe nail finishing machine, automatic,

Weaver ..iviieeniniiinnennannennenns 746,766
Horseshoe nails, combination nippers and

clencher for, P. J. Flagstad.......... 747,159
Horseshoeing stock, M. M. May.. .. 746,974
Hose coupling, H. E. Smith.... .. 747,008
Hose coupling, F. Schuette et al . 747,242
Hose supporter, A. H. ohn.............. 746,677
Hot air engine or power generator, F. Bur-

=) O 747,316

Hot water apparatus, W. Voelpel et al.. 747,281
House and running trap, H. Sieben .

Hub attachment, L. Neal

Hulling machine, F. N. Root 746,881
Hurl cutting machine, J. Peery... 746,877
Hydrocarbon burner, W. R. Smith........ 746,890
Igniter for explosive motors, catalytic, T.

B. Jeffrey ..o.iiiiiiiiiiiiiiiiiiaann . 747,182
Incubator, H. C. Donohoe . 746,799
Index, L. Klopsch 746,847
Indoxyl and derivatives thereof, making,

Knietsch & Holt..............ccvvenn 746,965
Injector, Simpson & Speicher.... .. 747,006
Instrument case, C. A. Schmitz.... .. 746,999
Insulator, T. Carter.................. .. 746,671
Internal combustion engine, N. Crane.. . 746,925
Iridescent scales, producing, A. Zand...... 746,909
Jockey’s grip or handhold, G. W. Covington 747,145
Kettles from stoves, etc., device for lift-

ing, T. Fitzpatrick................ 746,809
Kiln, R. W. Stewart................ . 746,757
Kneading machinery, dough, L. Durand.... 747,154
Lacing hooks, etc., machine for making,

Tucker & JoneS.......covviiiennennenns 746,901
Ladder and bench, .

Mohr ...t i i 746,978
Lamp attachment, ... 747,063
Lamp, electric are, T. Hamilton Adams.... 746,830
Lantern rest, wagon pole, I. P. Grantham.. 746,956
Lap robe and storm apron, combined, S. D.

& E. M. Reid..........ooiiiia.., 746,743
Last, hinged, M. F. Gleeson... . 747,162
Lathe, automatic, A. L. Brown. . 747,043
Leaf holding device, F. C. Klee. .. 747,188
Leaf turner, C. A. Evans....... .. 746,803
Leak stopper, J. Philp.. . 746,990
Lift, R. F. Carey......cuvivuiirinnnnennnnns 747,317
Lighting, heating, and cooking apparatus,

combined, L. L. Smith 747,010
Link, lap, R. M. Wakefield.. . 747,103
Lock, H. R. ANteliff..............oveoiios 746,774
Locomotives, etc., tender for, C. Vanderbilt 747,280
Log car or road wagon attachment, T. D.

0 PN 747,022
Loom bobbin take up, Merriam & Sawyer.. 747,307

Loom let off mechanism, Tomlinson & Mul-

AOWNeY ... iie i e 747,273
Loom let off mechanism, J. V. Cunniff.... 747,302
Loom let off motion, C. Huber et al . 747,179
Loom selvage motion, J. T. Meats 747,201
Loom shuttle, H. Cote......coovivevunnn.n 47,300
Loom- warp evening mechanism, E. S. Wood 747,310
Loom warp stop motion, G. B. Ambler.... 747,311

Looms, electric feeler for weft replenishing,

Cowell & White.............oivin
Lubricating device, J. Oldendorph.. ..
Lubricator, Schurman & Whited

747,146
. 746,874
746,883
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| SHAVING
WII-I-IAM STICK |
It’s So Convenient

No cup needed.

Just wet your face, rub on a little
soap, work up a big, creamy lather
with your brush and you’ll shave
with ease and pleasure.

Nothing like it.

Williams’ Shaving Stick sold by all druggists. 25c.

The J. B. Williams Co., Glastonbury, Conn.
34 is bow Fully Guaran.
wasted up teed.
chimney. Qur Write for
B8tove-pipe booklet on
gad;attoiznsures our :e;:::g
«fuel & rice o
years. R CHESTER RADlATOR co,,

Rochester, N. Y.

RWTTIE IRON WORKS CO., &%
517 W. 5th St., Kunsas City,
or Witte Gas & Gasoline

Engine Co., 48 §. Canal St., Chlcaga

MOST PERFULL WIRE

ROPE MADE

BRODERICK& BASCOM ROPE CO.

ST.LOUIS,MO.

The health of

water sup. plg
eliminated by

atom of solid matter.
BERKEFELD
4 Cedar Street,

IT'8 A HOUSEROLD NECESSITY

the family depends

upon the purity of the drinking

All germs are easily
the simple use of a

BERKEFELD FILTER

the water passing through Infusorial
Earth which retains all germs and every

Circulars free.
FILTER CO.,
New York.

It has been found that it costs a
rear to keep

durability, doesn’t

There is no more e

nomical or serviceable

engine made for mines,
quarries, docks, etc.

Much ¢ heaper than 4

steam. Both frictionand
geared hoist 6 t0150 h. p.

Weber Gas & Gasoline Engine

EAsTERN OFFICE, 115 Liberty Street

$1 YEARLY FOR REPAIRS.

BopeIRD 10§ pudy

New York my

Send for free catalog No. 17 B.

‘ OP00000006%

75
the best Scraper &
ever made. Try it
on floors or meat
blocks.

THE L. S. STARRETT CO.
Athol, Mass.

999999969996996@96@9966996

999@606@6@@9@@@@@966@@966660

Universal SCRAPERS

cents buys O

©
o

©
9

"*210A Canal St.,

“The Sharer”

A new foot power that can be applied
1o all light machinery. A kick starts
the machine and an occasional kick
keeps it going. Sendfor our Booklet.

SLOTKIN & PRAGLIN,

New York.

per on fire extinguishment.
SUPPLEMENT 1134

Munn & Co. and all newsdealers.

C()NTROL OF FIRE.—VALUABLE PA-

SCIENTIFIC AMERICAN
Price 10 cents.

For sale by

JSAstronomical

to be optically perfect,
GUNDLACH-MANHATTAN OPT, CO.,

for amateur purposes.

OBJECTIVES

are absolutely guaranteed

Telescopes

‘W e supply equatorially mounted

Telescopes
Our

Rochester, N. Y.

=TOO0L
CATALOGVE

! “oxlnqmm.(n
iR

ll 436 ins.

H
T GATALOGUE Ne21

105 Fulton S8t.,

K?landy Book
To Have

Montgomery & Co.’s Tool Catalogue

It is illustrated throughout and de-
scribes and prices Tools.

704 pages. 6% x

The Jatest edition, with dis-
count sheet. hy mail for 25 cents.

MONTGOMERY & CO.

New York Olty.
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Tonneau

Touring Car

The strongest andmost powerful ¢ar of its
weight; nothing equal to it, either in power
or appearance, 8ol

1904 Model

) for less than $2,500.00.
“K” Rambler, sixteen actual
horse power, carrying five persons, complete
with brass headlight; brass oil side lights
and brass horn,

$S 1,200 AT THE FACTORY

Model * L” exactly like model *“ K,” but
fitted complete with canopy top, curtains,
plate glass swinging front, lamps, horn and
side baskets,

S 1,3 50 AT THE FACTORY

All Rambier Cars are controlled by one
lever: have full elliptic springs; two power-
ful brakes, one 071 transmission. the other
on each rear wheel. Models *J,” “K” and
*L” bave thirty-inch wheels and large tires;
eighty-four-inch wheel base; two-cylinder
oglposed engine; all models have pgsitive
wheel steering device ; French stvle bonnet;
pressed steel hood.

hall we send you complete illustrated catalogue ex-
plaining each special point of Rambler superiority ?
THOMAS B. JEFFERY & COMPANY
Kenosha, Wisconsin
Chicago Branch, 304 Wabash Avenue
Boston Branch, 145 Colu.nbus Avenue

If you want

simple, reliable power at a rea
sonable price, write us stating
Zour requirements. We build
wenty sizes of stationary en-
ines, 2% to 100 horse power.
ighest award wherever shown
for simplicity and economy.
When writing, please mention
SCIENTIFIC AMERICAN.

LAZIER GAS ENGINE CO.
Buffalo, N. Y., U. S. A,

University Shoe
(Trade-Mark) _“—‘—““ .

Heaviest oily grain 3
leather—tan colored. Wa- v
tertight construction.
Comfortable and nearly
indestructibie. Send tfor §
pamphlet,

J. . TWADPDELL
1210-1212 Market Street

Philadelphia

/f;

R

P

*

Keep Your House Warm

this winter ang save coal by fitting
your doors and windows with

FORD'S AIR-TIGHT WEATHER STRIP

A perfect protection from cold, draught and dust.
1t is inexpensive, made entirely of wood, and absolute-
1y the best strip on the market.
Send for illustrated booklet (Free).
‘We want acents in each locality and offer very liberal
terms to good men.

CHARLES J. FORD, 225 Senior Bidg., Holyoke, Mass.

What Is Daus’ Tip-Top?

TO PROVE that Daps’ “Tip-Top” is
the best and simplest device for making
100 coples from pen-written and 50
coples from typewritten original, we will
ship _complete duplicator, cap size,
wi‘;:lmut deposit, on ten (10)
days® trial. il

Price #7.50 less

trade discount of NET
. 88 per cent, or :

THE FELIX ¥F. DAUS DUPLICATOR CO.
Daus Building, 118 John Street, New York City

YourTelephone

DOESN’T RING LOUD ENOUGH?
THE Placed on frout of ’phone ringts-
oca’

a battery bell of any size, 1
G-n ed any
‘phone is answered. NO mage
D Ro P nets. Pamphlet “D?” free on request,
Sent B)st{-aid for GALETON-DANIELS CO.
ollar. KEOKUK, IA.

Plaee you choose, untit

One

PRALMER

MARINE and STATIONARY

MOTORS },

2 and 4 CYCLE L,

are no experiment, as they -

are in successtul operation §

in all parts of the world.
Launches in stock.
Send for Catalogue.

PALMER BROS.,
os Cob, Conn.
New York Office, 136 Liberty St.
Designs,

Copyrights, Etc.

Anyone sending g sketch and deseription may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agencﬂ for seeuring patents.

Patents taken through MUNN & Co. recelve
Special Notice, without charge, in the

Scientific American

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, a
yea¥; four months, $1. Sold by all newsdealers.

MUNN & CO0.351 roaawar, NowYork

Branch Office GF St. Washington, D. C.

50 Years’
Experience

ENTS

Trade Marks,

Lumber and preserving same, undressed, G.
C. Cowles ......ccoveens e eeeeeneaanes
Machine tools, device for intermittently ro-
tating tables of, F. Kommick
Magneto generator, G. E. Wheeler....
Malt kiln dumping floor, H. W. Colb}7
Malt, means for mixing cereal with, A.
C. Bourdeau .........cceccacezoanaans

746,678

. 746,904
747,143

746,664

Malted flakes, making,” A. C. Bourdeau.... 74&_3,663
Maltose, proaucing, C. B. Duryea . 746,933
Mandrel press, J. A. Hess........... .. 747,174
Matting, E. P. Mahler....... .. 746,722
Mattress, wire, M. R. Mangan. o .. 746,857
Measuring device, clotth,1 Mt. Mclfiellta . 746,984
Measuring instrument, last or foot, o

Hatﬁ%ld .................... . 746,958
Measuring or other devices, producing appro-

priate phase relationship in alternating

current, R. Arno...............c..oeoe.. 746,77.5
Meat tenderer, F. Seltz....... g . .. 747,200
Medicator, nasal, G. E. Seidel. feees 746,749
Metal articles, finishing, C.. R. Manning.. 746,72?
Metal coiling machine, H. J. Mitchell...... 747,203

Metal compounds, converting, J. W. Mac-
Donald ....veieiiiiiiiiiiiii e 746,721
Metal refining apparatus, A. Schwarz.... 746,748

Metal shearing machine, C. E. Lingenfelter 746,716

Metal ware, die for making hollow, W.
JOMES ittt i i it i, 746,843
Metals from matte or ore, separating, P.
Danckwardt ...........cciiiiiiiiiinn. 746,797
Metallic tie, P. Reeser....... .. 746,742
Micrometer gage, A.. Rieffel........... . 747,224

Mining dredge, placer, A. W. Robinson.

Mining machine, S. N. Mighell........ 746,727
Mold, H. Heincke 746,960
Mold, I. Marchiony .. 746,971
Mold making apparatus, W. S. Wood. . 747,289
Monkey wrench, S. E. Landis............ 746,712
Motor wheel for bicycles, etc., Krauss &
Berrenberg .......c..ciiiiiiieiinieanens 747,190

Motors, governing mechanism for fluid actu-

ated, H. Holzwarth .................. 746,836
Mowing machine, R. Dillingham............ 746,687
Music leaf turner, L. Poulin............... 746,991
Musical instrument, J. C. Deagan..747,340, 747,341
Nail, spike, or other driven holdfast, C.

HAS88 tiviiiiiniirnsnenineneneaenennnes 747,171
Necktie fastener, C. Wood.. .. 747,028
Nut lock, A. Elsenrath......... . 746,937
Nut lock, rail joint, C.. B. Rush............ 747,233
0il, etc., device for containing and ejecting,

J. Dunn .......coiiiiiiiiiiiiiiinn. 747,153
Oil gage, G. C. Bartow........ccovvvuvnenne 747,032
Ore concentrator, dry, H. M. Sutton, et al. 747,265
Ore separating and cleaning apparatus, F.

E. Parker .......cecieieinncncnnncnens 747,214
Ores, apparatus for treatment of, O.

1 746,928
Organ, Hagey & Arno . 746,829
Oven feeding means, A. C. Bourdeau....... 746,665
Package filling means, A. C. Bourdeau.. 746,666

Packing fragile vessels,

means for,
Hahn

. 747,167

Packing, piston rod metallic, W. Foden . 746,810
Padlock, E. T. Fraim............c.ceuvn... 746,945
Painting apparatus, wheel, W. B. Long.. 746,717
Paper calendaring machine dampening de-

" vice, W. G. Andrus.................... 746,655

Paper, machine for making and cutting

double-faced corrugated, J. T. Fe.res.. 746,807
Paper tubes, manufacturing, G. H. Sach-

SeNroder .........cceicicieciacnaneanns 747,332
Peanut stemmer, C. W. Lasiter... .. 746,714
Pen rack, R. H. Hazeltine.......... . 747,066
Pencil case, B. F. Stuart.................. 746,897
Photographic film develqping apparatus, J.

F. Steward .......cccciiiiiiiiieiinns 746,756
Photographic washing , machine,

Schneider ... . 747,241

Piano action, F. J. ¢ .

Pianoforte action, W. A. Earthy. .. 747,318

Piano key bottom, P. Duffy......... . 746,932

Pipe clearing apparatus, P. Schalt......... 747,089

Pipe core forming apparatus, Bell & Sweit-
746,779

. 746,823

zer
Pipe coupling and plug, combined universal

joint, T. Draper .........cceeeeveenens 747,152
Pipe joint, J. P. Gilbert............. 747,061
Pipes, etc., joint for water, C. Guyer.. 746,828
Pipe wrench, A. W. Snyder............ .. 747,013
Pipe wrench” or clamp, C. N. Hutchins.... 746,705
Pitman connection, D. W. Fagalde .. 747,054
Planter, corn, K. K. Lerol, Jr............ 747,194
Plastic material, machine for shaping and

pressing, W. Owen.........cevvvunenns 747,328
Plastic shingle mold, Ackles & Koontz...... 746,771
Plow, N. A. Griftin. . 746,826

Plow, B. Allen, Jr . 747,112

Plow, J. Buchanan. . 747,129
Plow and drill, lister, F. . . 746,875
Pneumatic elevator, C. Bradford.. ... 747,124
Polishing compound, G. Shambeck. .. 747,003
Portable elevator, J. G. Brown.... .. 747,044
Poster, L. -Coulet, et al..............ccuunn 746,794

Potassium chlorid from fuci and algae, ex-

tracting, D. M. Balch 747,291

Poultry house, G. C. Scott . 747,243
Power transmission .
Schaefer .......coieeveiienieenranaenns 747,236°
Pressure regulator, I. H. Spencer.......... 746,755
Printing and duplicating apparatus, A. D.
Klaber .........coiiiiiiininnnnnnnnnnns 747,074
Printing apparatus, lamn controller for elec-
tric blue, S. B. Whinery.............. 747,338
Printing apparatus, stencil, D. Gestetner.. 747,950
Printing device, combined hand and auto-
matic roll, C. P. King........ ... 747,325
Printing machine, Smith & Harn 747,009
Printing machine, automatic color, O. Hal-
lensleben .......eiiiiiiiiiiiiiiieeiaan 747,168
Printing machine, pattern, C. L. Burdick... 746,786
Printing machine, stencil, A. B. Dick,
746,930, 746,931
Printing roll, Smith & Harn.............. 747,096

Printing yarns or threads for woven carpet

fabrics, W. B. KKeefer...........oevuun. 747,306
Pruning implement, J. C. Kearns.......... 746,964
Pulp machine suction device, J. L. Youngs. 747,029
Pump attachment, deep well, G. C. Rich-

2 6 747,223
Pump, duplex steam, F. Weise............ 747,024
Pumps, computing attachment for dispens-

ing, A. A. Bowser .. . . 747,296

Radiator, J. J. Spear.

747,254
Rail joint, R. C. Bott

. 747,037

Rail joint, W. Larkin . 747,076
Rail joint, N. A. Alm.......... . 747,115
Rail joint, J. A. Bridge......:.. . 747,125
Railway, J. Dew............... . . 747,342
Railway, electric, M. Hoopes........... . 747,177
Railway rail fastener, C. G. Chamberlain... 747,136
Railway signal, H. M. Cogan.............. 747,142
Railway signal selector, L. A. de Berard. 746,661
Railway sirnaling system, electric. Mills

& Piddington .............. *...T746,977, 747,326
Railway switch, D. Miller...........ouvuu. 747,202,

Railway system, electric, S. Udstad... . 747,277
Railway systems, current collecting d e -

for electric, Shobe & Embley........... 746,751
Railway tie and antispreading device, F. .

D. D€ titteeiretantnatreteaotaesaans 746,918
Railway tie and rail brace, combined, G.

M. illiams ........ ... . i, 746,905
Railway tie, metal, H. K. J. Manger...... 746,858
Railway ties, apparatus for handling, C. P.

Olson, et al 746,737
Razor guard, s . 747,06
Reamer, 747,330
Receptacle for apparel, etc., W. Wittig-

schlager .............. i, 747,287
Refrigerating machines, air or gas pump

for, N. Mackay.....ooovneeneennnnn 746,856
Refrigerating system, C. J. Coleman...... 746,792
Refrigerator, M. R. Perotti... . 746,739
Rein roll, W. J. Scott.... 747,000
Rendering tank, Edson & . 747,303
Riveter supporting device, shell, J. W.

THEerNeY . ivvevrienrneneeennnsncncnsnnes 747,272
Rock drills, front cylinder head for, J. S.

SPENCEI «.iiittiitie et eiinneneianeenns 747,015
Rolling mill feed table, E. E. Slick........ 746,886
Roofs and "walls of buildings, construction

of, J. W. Beaumont ...........cee0eunu. 747,120
Rotary cutter, C. T. Headley .. 746,959
Rotary engine, A. C Willis... . 747,026
Rotary engine, H. C. Essington....... .. 747,319
Rotary explosive engine, A. McCahon...... 746,870
Rubber, msnufacturing a substance resem-

bling India," D. H. Dupont-Franklin.... 746,689

Rubber, substance resembling India, D. H.
Dupont-FrankR ceveecscessasssanssass 746,688

American

Good Works
are the basis of a good watch, such

as we make, and these must be
protected by well-fitting and

il Honest Cases

Our
Trade Mark
in
Solid Goid
Watch Cases

DUEBER

L

Any of th
ful, ge nuine
s and
Pearls, in solid gold,
hand-made mountings
will be sent direct from
our factory on receipt of
price, or C. O. D., subject
o inspection. Order by
number. We send goods
prepaid and guarantee
safedelivery. Your money
back without a question
if you are not wholly
pleased. Our diamonds
are of superior_quality
and we sell only fine,
igh-grade goods and
list every thing at
wholesale prices. Our
beautiful Illustrated Cata- ;
logue shows thousands of photographs of the
newest and finest goods. IS FREE—send for it
to-day and save one=half on your Holiday
shopping. earethe largest concern in the business and one
of the oldest—Established 1840.
National Bank of Chicago. Capttal, $2,000,000.00.
S. T. ALtemus & Co., Diamond Merchants, Gold & Silversmiths
Diamonds, Watches, Jewelry, Sterling - | 156-A Stewart Bldg.,
Silver, Cut Glass, Novelties. etc. Chicago. TI.. U.R.A.

We refer to the Commercial

RURATE -70-THE SECOND™

”ﬂ
Duebiin
arn P Paiches

all bear copyrighted names engraved in the
movements to distinguish them.

Send for our free 6aoklet’,

“The Care of a Watch "
It will give you valuable information and
you can Jearn how to ask for just the size and
qQuality of movement that will suit you.

WE MAKE COMPLETE WATCHES

and we are the only makers in the world of |
high-grade watches that do so. i

Dueber-Hampden Watch Works,

‘ 56 South St., Canton, Ohio. '

MANUFACTURERS

Contemplating establishing plants
in the West should take advantage
of a location on

Chicago & Non'h-Westem ﬂy.i

which reaches the famous

WATER POWERS,
COAL FIELDS,
IRON ORE RANGES, :
HARD AND SOFT :
LUMBER DISTRICTS
of the West and Northwest, and

affords the best means of transpor-
tation to the markets of the world.

——
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Remington
Typewriters

FOR FURTHER PARTICULARS APPLY TO
MARVIN HUGHITT,Jr.,, E. D. BRIGHAM,
Freight Traffic Mgr., Gen’l Freight Agent,
CHICAGO.

look durable
and are as
durable as
they look.

Volt Ammeters

Pocket size, but large enough for accuracy
and practical use. Variousranges for test-
ing batteries, electric light, telephone and
on'éer circuits, et¢c Also, Voltmeters and
Ammeters for general measurements.
F~Sendfor Circular.
L. M. PIGNOLET,

80 Cortlandt Street, New York,

RemingtonTypewriter Co,
327 Broadway,
New York,

N. Y.

DRILLING

w E L Machines

Over 70 sizes and styles, for drilling either deep or
shallow wells in any Kind of soil or rock. Mounted
on wheels or on silis. With engines or norse powers.
Strong, simple and durable. Any mechanic can
operate them easily, Send for catalog.

WILLIAMS BROS., Ithaca, N. Y,

The“Best”

The World’s Best Light

Sold in every civilized coun-
try on earth. Costs less than
kerosene, gives six times
more lightthan electricity.

APure White Steady Light

Makes and burns its own gas.
No wick, no odor. no smoke.

A CHRISTIAS SUGGESTION

Absolutely safe.” For indoor 11 bris N
and outdoor use, 750'“;@1 m?fPrESS'ButtOI'I KI‘IIfe
Agents Wanted, which a simple pressure of the button opens. It locks

Exclusive territoty, liberal
commissions. Catalog fre€.

"THE BEST LIGHT CO.

Owners of Origipal Patents.

87 E. 5th St. GANTON, OHIO.

open, cannot close on-the fingers. Saves the finger
pails. Has two blades hand-forged from Wardlow’s
best English stee] and is in every respect as good a knife
ascan be made. Ladics’ and Gentlemen’s sizes in Stag,
Bhell or Ivory handles, including moisture-proof Cham-
ois case, securely mailed to any address. Ask for book-
let J for description and price of other styles.

NOVELTY KNIFE CO. 7
426 E. 524 St., New York City ‘$i

YNGINEERING ™:%"" MAIL

All branches of Civil, Electrical and Mechanical Engineer-
ing; Drafting, Architecture, Mining, Metallurgy Not
only trade courses, but thorough preparation for all branches
of engineering work, such as is given in the best. technical
schools. Instructors are all college graduates. I.ife scholar-
ships on easy payments. Spare time study alone requiied.
2 Estabhshed_1893. A university on the correspondence plan;
usual collegiate degrees conferred. Write to-day for illustrate
booklet containing extracts from letters of students and gradu-
ates. See below what they say.

DOUBLED HIS SALARY

G. W.HEREART.

From Arthur A. Aust, Johnstown, Pa.—* Your course is doing a great deal for me. The theory obtain
from you, together with the practical experience gained, bave enabled me to double my salary.” v obtained

From E. G. Poss, Nashville, Tenn.—*I am at present employed as resident i .
for the thor ugh and efficient training you gave mpe." ploy dent engineer. 1 must thank you

From G. W. Herkart, Bast Orange, N. Y.—“I am so well pleased with that
if I can find time I will take a courseg in higher mathematics :Ia’lso." your treatment and instruction

NATIONAL CORRESPONDENCE INSTITUTE
66-73 Second National Bank Building Washington, D. C.
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Next Door
to the Sun

The timekeeping quali-
ties of the Elgin Watch
are perfect—next door
to the sun.

Elgin

is the
Watch Word

the world around, for

accuracy and durability.

Every Elgin Watch has the word ELGIN engraved on the works.

Sold by every jeweler in the
greatest watch works. Send

Elgin National Watch

land. Guaranteed by the world’s
for illustrated art booklet—free.

Company, Elgin, Illinois.

T OFFICE MANAGER:

Write to- b# for
day for 1904

Sent free to any
business man for
four cents in stamps
(postage only). Ko

To anyoneelse for |
ten cents in stamps.
Be sure to state
name of your con- @
cern and business or
profession.

Better write at
once. State wheth-
er you aiready have §
iron stand.

Address Dept. F,

Y and E” Mfg. Co.
\ Rochester, N. Y.

MONOPLEX TELEPHONES

The most reliable and clearest talking
instrument now on the market. Tnous-
auds are now in use. Absolutely guare
anteed on distances up to 1000 feet.
They are simple to install and fuall
directions are sent with each ’phone.
2 End Instruments #2.50 each
Intercommunicating ’Phones  4.00 per station
Desk Instruments 6.00 « «
ATWATER KENT MFG. WORKS
110 N. 6th St., Philadelphia, Pa.

SPLITDORF.SPARK COILS

%235 25 VANDEWATER ST. NY, ~0~

PRINTING TAUGHT FREE

‘With every Model Printing Press
outfit (cost $5, and up) we give free a
complete course in the art of printing.

While you’re learning you can make
\\ money at home by printing for others.
Write for particulars, and catalpgue
No. 10. Three World’s Fair Highest
Awards. TTHE MOD | <
708 Chestnut Street, Philadelphia.

$2.50 each
$5 per pair

$100. to $300. MONTHLY.

Menand women, Salesmen, Managers and General
Agents. Delightful business year round. Hustlers
wegn Zetting rich. Writetoday for brand-new
| plan and Special Offer this month.
|| 100 per cent profits. No risk. Goods
well advertised. National reputation. Fully

| guaranteed. Customers delighted. We're an
old firm, capital $100,000.00. Oatalogue
ift FREE. Any encrgetic man or woman can

get good position,paying big wages.
WORLD MF6. CO.,
81 World Bldg., Oincinnatl, Ohio.

Tupewriter Supplis

Cheapest Finest
and Best c;m“
Typewriter omroer

H manufactured
Ribhons at Lowest
on the Possible
Market Prices

SPECIAL PRICES TO THE TRADE

H. M. STORMS, 11-13 Vandewater Street, New York

A Constant Water Supply
Without Cost of Maintenance
is best afforded by the use of a
NIAGARA HYDRAULIC RAM
The Niagara is a new improvement upon
the ol d-fashioned ram, and delivers from 2 to
5 times as much water under the same con-
dition. Our rams have been used in almost
every state in the Union, and have proved
the superior of all others. Write for catalog
and testimonials.
Niagara Hydraulic Engine Co.,
Chester, Pa.

Especial Quality in Steel Castings.

finest forgings.

Our raw material is most carefully
ments. OPEN H

EARTH STEEL CASTINGS, for I

“SEABOARD" STEEL, CASTINGS
show physical qualities equal to the
selected and our PRODUCT fills the highest require-
ocomotive, shipbuilding, electrical, pump and general

machinery purposes, Subject to U. S. Government, Lloyd’s, Railroad and other specifications.

ACETYLENE GAS AND CARBIDE OF
Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments perform edwith it. A most valuable series
of articles, giving in complete form the particulars of
this subject. Details of furnaces for making the carbide,
gus generators, gasometers, burners, ete. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT Nos. 9!_)5,
1004, 1007, 1012, 1014, 1013, 1016, 1022,
1035, 1038, 10537, 1064, 1071, 1072, 1 05_'9'.",
1053, 1084, 10585, 1086, 1104, 1124, 11 ""6
1149,1150, 12203, 1204, 1206 and 1:209. Pricel

cents each, by mail, from this office, und all newsdealers

The Best AUTOMOBILE
Dry Battery SPARKING

1S THE

Beeko Spark Cell

4 Cells $1.25

BUNNELL & CO
20 Park Place,

J. H.

Electrical Manufacturers NEW YORK

NOISELESS

Bevel Pinions

We can furnish our New Process
Noiseless Pinions in bevels as well
as spurs of any size wanted -and
g to transmit any required horse
power. Write for catalogue.

THE NEW PROCESS RAWHIDE CO.
Syracuse, N. Y.

DR. DYKE’S ‘‘DISEASES OF A GASOLENE

£ AUTOMOBILE 2o .1

CURE THEM.”

A book for owner, intending purchaser
or repairman. .
Hints and suggestions with illustrations,
Diagrams and Connections.
rice $1.50

2108 Olive St.. St. Louls, Mo.
Send 10c. for the largest Auto. Supply Cat. in the world.

A. L. DYKE AUTO. SUPPLY COTPANY

SEABOARD STEEL CASTING CO., Chester, Pa.

Marine Motors

Highest Awards
Catalogue G on appli-
cation

BUFFALO GASOLENE
NMOTOR CO.

50 Auburn Avenue,
Buffalo, N. Y.

ROTH BROS. & CO0.

Manufacturers of

DYNAMOS

trom 2 to 300 Lights.

MOTORS

from1-32to 20 H. P.
Write for Bulletin No. 107.

23 S. Clinton St.
Chicago, Ill.

SENSITIVE LABORATORY BALANCE.
By N. Monroe ‘Hopkins. This “built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tools, aud it will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10
cents For sale by MUNN & Co., 361 Broadway, New
York City, or any bookseller or newsdealer.

GAS ENGINE
IGNITERS

, for Marine, Stationary and
j Automobile engines. Will
save their cost many times
over in one year.

Write for circulars.
The Carlisle & Finch Co..
233 E. Clifton Ave,, Cincinnati, O

Smearing preventing device, O. Roesen.....

746,746
Smelting copper ores, R. H. Aiken...

. 746,773

Smelting ores, J. W. MacDonald......... 746,970
Smoke and fume condenser, F. A. Pascoe.. 746,989
Smoke preventing furnace, C. W. Smith.... 747,007
Snoring preventing device, S. A. Moulton.. 746,869
Soda water fountains, sanitary syrup re-

ceptacle for, F. H. Hecker............ 746,832
Soldering flux for aluminium, Ellis & Flani-

28 1 PN 746,802
Sound producing records, return mechanism

for, C. C. & A. C. Clifford .. 747,299

Sowing machine, seed, T. Ada
Sparking plug, C. E. L. Lipman
Spectacle frames, etc., .

C. Laflin ...... .o iiiiiiiiiiiiiiiiies 746,966
Speed recorder, T. A. Meyers. . 746,865
Sphygmograph, W. H. Fahtney 747,157
Spool holder and cushion, combined, Woelfel

746,907
746,953

746,654
746,968

connection for,

& SChultZ ...cvveierereeenncocncannnns
Spraying mechanism, tree, J. C. Gill.

Spring frame, H. D. Shaiffer......... 747,002
Spudding and pipe driving machine, B. Hig-

0 0 1 T T T T 747,322
Stacker, pneumatic straw, H. .

F. Smith ............c.... 747,251
Stall floor, W. C. Schmidt .... . 747,239
Stanchion, cattle, S. M. Barnard............ 746,913
Staple feeding and inserting device, Levitt .

& Shough 746,967
Stave sawing m

land ..........0.00 746,719
Steam boiler, R. Schulz...... 746,882
Steam engine, S. C. Carter...... . 747,135
Steam generator, M. W. Sewall............ 747,093
Steam generator air heater, Lyon & Karicofe 747,198
Still, turpentine, W. H. Krug.....ce.eouue.s 746,850

Stoker, underfeed, J. M. Searle.. 747,091

Stone, indurated, C. A. O. Rosell.. . 747,229
Stone, indurating, Leet & Rosell 747,193
Stone, making composite, C. A. O 747,228
Stool, folding, C. H. MocK....... 747,204
Stove, W. D. Gold............. . 746,817
Stove attachment, J. H. Clark. . 746,923
Stove, charcoal, M. Stockon... .. 747,100
Stove, gas, -L. Silverman.... . 746,752

Stove or apparatus for hea

Davidson . 746,682

Stove or furnace, heating, T. D. Evans.... 746,839
Stovepipe thimble and collar, combination,

. N. Shoemaker ...... 747,334
Strainer, A. E. Saxton... . 747,088
Strap holder, J. H. Le€..cceeeereecnnannns 747,077
Stl‘e%}éth testing machine, bicyclist’s, R.

. . Blaisdell ........cciiveenennnnanae. 747,294
Sugar crystals and recovery of cleansing
compositions employed, cleansing,

Spreckels & Kern.......... . 747,256

Sugar, extracting, L. Naudet... . 746,734

Sugar extracting apparatus, L. Naudet.... 746,736
Sugar juice, continuous carbonation of, L.
Naudet ..cevieiiiiienieinneniinenennns 746,735
Sugar, purifying, Spreckels & Kern. 746,891
Sun dial, H. E. Cowdrey......... . 747,046

Supporting device, elastic, 746,848

J. H. Fedeler.... 746,806

Tobacco and cigars are stored, maintaining

an even temperature and humidity in

places where, E. C. Berriman.......... 747,121
Tobacco stick, W. U. Chapin...... .. 746,922
Tobacco, treating, A. Nauwelaers. .. 747,081
Tongs, pipe, A. H. Harmon... 747,170
Tool, pneumatic, W. H. Soley.

Trap, C Stanton
Trolley, M. J. Wilson.......
Trolley catcher, H. R. Martin.

of ea
as th

infor:

higher standard of excellence, until it stands alone to-day

Ask our nearest selling agent or write us direct for full

OLDS MOTOR WORKS, - DETROI1

Members of the Association Licensed Automobile Manu

The OLDSMOBILE

is Built on the Foundation Stone of Experience

The first successful automobile runabout was made in our
factory in 1888. Building on this foundation, the experience

ch succeeding year has brought the OLDSMOBILE to a

e world’s standard runabout.

Price $650.

mation and booklet.

Trunk fastener, J. D. Bishop.

'l‘f, MI1CH.

acurers.

Truss, hernial, F. P. McEIfr 746,872
Truss pad, I. B. Seeley.ceeeeeceneeenn. 747,247
Turbine, elastic fluid, W. L. R. Emmet.... 746,938
Type distributing apparatus, Low & Breakey 747,196
'Type writer cabinet, . Whiting....... 47,309
Typewriting machine, L. S. Burridge 746,787
Typewriting machine, F. K. Camp.... 746,788
Typewriting machine, A. W. Steiger..'.... 747,259
Typewriting machine, key wheel, W. Wendt 747,105
Types, etc., mechanism for sorting, L.- K.
JOhNSON . ......iieteeteretentennnanann 747,183

Undercutter, J. Plerce.ceccesossssssscscssss 747,083

© 1903 SCIENTIFIC AMERICAN, INC

Switch box apparatus, electrical,” G. L. A neat folding_ box, as
AENDIOOKE vveveencerneensenneannen ... 746,772 | shown in cut. Kor the
Switch stand, F. C. Anderson ............ 746,911 :;,gﬂ?;}]tdthe gemaeﬁee‘c]{f;cg%
Switch stand, automatic, G. L. Mansfield.. 747,200 | ¥ 0T S1OR, LOe b BCUOCa
Table lock, pedestal extension, C. S. Bur- coligeges Co’muprising five
EOD  eeiieananes e eereeseessens s T4T,131, T47,132 | Pooks. as follows:
Talking machine record,

Ruling machine pen clamp, R. T. Brooks.. 747,127 n n
Running gear, A. Groff...ceoeeeccecssccssess 746,694
Sanding device, L. A. Gardner 746,691
gash fastener, Vance & Knap 746,764
aw, E. B. Dennison......... 746,686
Sawmill bridging levers, e bl
for, J. A. Gillard....... . . 747,161 ]
Saw sharpening feed finger, McCauley &
ROTME evusrernrnssosnenransnssennsnees 746,82 ome ec anlcs
Saw swage, B. R. Smith.eeeeievuieiennnnns 747,094
Sawing machine gage board attachment, J.
T. Marsh: ......ccccveecennes 746,972
Scale, A. W. Stanley .. 747,098 Or ma e“ rS
Scale, calcglatil}g, R. C. mitltn.. 74(1}6,829
ngé‘;“é’latmg?tﬁ?a,}’ahog ‘. .C.a.r. er. ; ;4;:373 This book has achlevedanunpl?ra.ll(?lled s%cces_;slin one
Seal, bottle, E. D, Schmitt «...... 747,240 B 00 e Dean
Sealing device, bottle or jar, E. D. Schmitt. 747,333 ordered It isf‘bs I‘.’;r the
Seeding, machine for preparing soil for, largest and bestybook on
T. Adair ccceeeeecess 746,653 the subject ever offered at
Seeds, eliminat such a low price. It tells
SON ceeee e 747,267 how to make things the
Separator. See Cream separator. right way—the *“only ” way
Separator sieve and riddle, W. N. Rumely. 747,231 —at small expense. It will
Sewing machine, blindstitch, J. G. Lewis... 746,853 prove of value to you—
Sewing machine, button, J. W. Darley, Jr. 747,048 much_more than you real-
Sewing machine folding seat, J. Van Blar- ize. Do things with your
CUIN  eeeeeeenncononncoasonoasoescsassns 746,763 hands. Setnd%orghcirqular
Sewing machine guide, sole, G. and W. Reil 747,225 e costs only o cont —ihe
Sewing machine presser foot holder, J. M. book $150 postpaid. If the
Greist .....oo.... seesssseenas 747,163 to 747,165 book could meet you face
Sewing machine ruffling attachment, Stairs to face you would be the
Petrie ...ooeveiiiiiiniiniiiiiiiii, 747,257 first to purchase. The first
Sewing machine shuttle operating means, large edition is almost
s M. Pietsch e Thrend TR Whinis 34;,(2)23 gone, order to-day.
ewing machine, wax threa . N. Whipple 74 . .
Shearsg for structural shape bars J.mF. o 370 Pages 326 Illustrations Price $1.50
Sh ]i':)oollttle ......... . 746,800
eet folding device, J. V. Rie 747,085 S EDITIO
Sheet metal can, D. Ghirardelli.. 746,815 REVISED n.n('l ESI:ARGED . DITION
Shelf or case, book, H. J. Gill 747,062 The Scientific American
Shoe fastener, H. W. Cushing............ 746,927 ] Of Receipts,
lShoe uppers, machine for marking, C. E. >
o MoOre L...iiiiiiiiieciiieieeiniienns 747,205 yc ope la Notes and 3
Shoe, ventilated, C. H. Matson....... .. 746,862
sshow front or show case, J. L. Crane. . 747,148 Queries.
Sifter, flour, E. H. Senechal......... 747,092 15,000 R eceipts. 734 Pages.
Sign, E B. Bartlett....ccoeeeeeeeocecenees 747,293 . . loth. $6.00 in Sh $6.50
Sign and letter slot, combined door, J. R. Price, $5.00 in Cloth. . in Sheep. .
WIMEr tivinntivinieniaeennneessnnns 746,906 in Half Morocco. Post Free. -
Signal system, electrical, U.» G. Merrill.... 746,726 . -
S0, F. H. RYAET: .. evnervnsessreesernss 746,997 i b aas oen re
Skirt fastener and w ed, ’
J. Hauptman ............c....... .. 746,700 900 New Formulas.
Sliding jaw wrench, G. R. Cheesman...... 746,673

The work is so arranged
as to be of use not only to
the specialist, but to the
general reader. It should

ave a place in ever
home and workshop.
circular containing full
Table o f Contents will
be sent on application.

Those who already bave
tlﬁe Cyclopedia may obtian
the

1901 APPENDIX.

Price, bound in cloth, $1.00
postpaid.

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE TIl. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volwmes. 1,100
Pages. 900 Idustratiens. ¢loth Bound, Postpaid,
$5.00. Half Morocco, Postpaid, $7.00. Or
Volumes Sold Separately : (loth. $3.00
per Volume; Half Morocco,
$4.00 per Volume.

EXPERIMENTAL SCIENCE is so well known to
many of our readers that it is hardly necessary now tg
give a _description of
this work. Mr. Hopkins
decic ed some months
ago that it would be
neeessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Since the last
edition was published,
wonderful develop
ments in wireless teie-

aphy, for example,

ave been made.

was necessary, there-
fore, that a good deal of
new matter should be
g added to the work in
order to make it thor-
oughly up-to-date, and
with this object in view
some pages have
been added. On ac-
count of the increased
size of the work, it has
been necessary todivide
it into two volumes
handsomely bound in
buckram.

A Complete Electrical Library.
By PROF. T. O'CONOR SLOANE.

Aninexpensive library
of the best books on
Electricity. Put up in a

Telegraphing or telephoning to or from Arithmetic of Electricity
railway vehicles, system of, J. Edgar. 746,690 | 138 pages, - 8100 i
Telephone circuit, subscriber’s, W. W. Dean 747,331 | Electric Toy Maki g$,140
Telephone exchange, F. A. Lundquist.... 747,197 pages, . . . . . $L00 }
Telephone party line signaling device, E. How to Become a Suc- ||
O. HOOQ evvvnrennennnnnnnnnannannnns 747,070 cessful Electrician, 189
Tentering machine, A. H. Smith........... 746,887 | pages, . . - . . $1.00 |
Thermostatic apparatus, W. H. E. H. Standard Electrical Dic- it _
" Bristol .........o.ia... . . 747,?295 tionary, 682 pages, $3.00 . -
Thill coupling, C. C. Bradies 5 7470z | Blectricty Stmplited 38 BENe I e e
, C. C. ... 747, s S 8.
Thread cutter and holder, J. S. Mason.... 746,973 page.:;, i v tion to lib
Thread dressing machines, brush cylinder A and > N every m’”".
for, G. A. Fredenburgh................ 746,946 | Our Great Special Offer.—We will send prepaid
Thresher, pea, R. W. J. Stewart.. . 747,099 | the above five volumes, handsomely bound in bluecloth
Tile, roofing, C. Schlachter............ ... 746,747 Wiﬂ%lsilveil‘lggte?liflg,tﬂng iﬂﬂgsﬁf ﬂéaneﬁtlfollgﬂ‘liﬂ bolfi
H " s 5 as shown in the illustration, at the Specia educe:
TG Clark Teerver, Workmans, BeckWIth 14,77 | Price of $5.00 for the complete set. The regular
Tire, elastic, W. W. B. Scheck. | 747,237 | price of the five volumes is $7.00.
Tire, pneumatic, B. H. Seddon . 747,001 I

Stage lllusions and Scientific Diver-
sions, including Trick Photography.
< This work appeals to
old and young alike., and
it is one of the most at-
tractive holiday books of

MAGIC

Torpedo, A. F. Humphrey..... 747,323 t‘agf; yi(filurs'tm'{];g lg?s'gﬁg
Torpedo receptacle, J. B. Barnet 747,313 highest class of engrav-
Trace carrier, H. C. Hurd.......... 746,839 ings, and the exposés of
Trace loop, lap ring, T. Beecher........... 747,034 the tricks are, in many
Track sander, pneumatic, J. W. Thomas.... 747,308 cases, furnished by the

prestidigitateurs them-
selves. Conjuring, large
stage illusions, 'fire-eat-

Trolley switch, L. E. Elwell.. 747,155 ing, swor d-swallowing
Trowel handle, G. H. Bishop.............. 747,036 yentriloquism, menta
Truck, elevating baggage, W. H. Cadwell.. 747,133 autogmatz’t curious téz s,
Truck, weighing, G. Stevens........... 46,895 stageeﬁ'et':ts photograpyhl
Truck wheel, J. T. Towsley........ 746,900 . ic tricks,and the projec-
Trucks, etc., roller for, S. B. Peck. 747,215 usm tion of moving photo-
Trunk, J. WOIf......eoeess. 747,107 Rt

graphs are all well de-
scribed and illustrated,
making a handsome vol-
ume. Itistastefully
printed and bound. Ac-
knowledged by the pro-
fession to be the Stand-
ard Work on Mazg

i B ice
By A. A. HOPKINS. 568 pages. 420illus. Price $2.50.

B~ Full descriptive circulars of above books will be mailed
free upon application.

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

il
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7+ Airship, navigable, new..... 69-Burial mound excavation..
341 ; Airship, Santos - Dumont’s, Butterfly, Marceau’s.....
10, *24, 291 329

60 - Mines, elevator for...
188 Models, amateur .
Mont Pele obelisk.

Steamers, divided .....
Stereotype plates, ro
Stone spreading machine

ILLUSTRATIONS, |Bectric machine, new......

Electricity in agriculture
Elephant  Rock
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Airship, model of 200 . , Noz?]oks €AM ...iiernaanann 80 ‘lAA‘nl\ valw, new.... Al(l.erxyen, .appropriat. for... .»8 Caleite for optical pmposes 183
Airship Santos-Dumont  ...24, 329 B:arm, a children’s ... ... 279 Nut-lock ....... F I 1 (41 ”'Idmmuld yacht Alfalfa raising Calcium metaphosphate .. 43
Airship, Spencer R F‘arm, an electrical Target gun machine . Altitudes, h_lgh, influence. .. Callitypy c-ee-veeves
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