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| A book properly printed

7l 1s as remarkable a mechanical product as an

“fl ocean-going steamer. But until now such a

él book has not been purchasable by the average

& man. The first Unit Books are now ready, and
& at prices ranging from 6 to 80 cents you can

% buy a book mechanically as perfect as the most
& expensive edition de luxe.

§  Many reprints are artistic,
many are cheap. The Unit
& Books alone are both.
#8 They comprise the best
# works of fiction and scholar-
ship; are mechanically as
perfect in their way as edi-
. tions de luxe. Covers are
backof green, rich and plain, in
clothbook durable paper, cloth and
sz Jeather. Type is legible,
paper ‘featherweight,” size 4% x 7.

First 3 books

Text is carefully edited—
biographies, bibliographies
and notes. Cost one cent
for every 25 printed pages,
paper cover free, cloth 30
cents extra, leather 50 cents
extra. Books are uniform,
issued once a month.
Cheapest good books made.
Novel method of publishing
described in the prospectus
we send for the asking.

1 The Marble Faun Hawthorne 21 units
(524 pages) paper 21 ¢
cloth 51 ¢
leather 71 ¢

2 Letters and Addresses Lincoln 16 units
(899 pages) paper 16 ¢
cloth 46 ¢
. leather 66 ¢
3 Tales of Mystery Poe 21 units paper 21 ¢
(525 pages) cloth 51 ¢

leather 71 ¢
Postage 8 cents extra per vol.

The Unit Books are so good they are not sent on
approval. We mail to arrive everywhere
Christmas morning.

Howard Wilford Bell publisher of
The Unit Books
259ak 5th ave. New York

face of leather book—% size

The Best WRITER for WRITERS

IS THE

Remington Typewriter

IT SAVES TIME: Doubles the speed of the pen.

IT AIDS COMPOSITION : Makes writing automatic,
like walking. The old pen-weariness disappears. The swiftest
thoughts cannot escape the nimble machine. :

IT MAKES PERFECT MANUSCRIPT: The kin
that some publishers require and all prefer.

Nowhere aoes a typewriter receive harder, rougher or
more continuous use than inthe office of a busy newspaper.
It is a service for which only the strongest and most durabl
machine is fitted. ’

The REMINGTON is simple, strong, reliable and easy
to operate. It does the Best Work, and keeps doing it
through years of constant use.

Interesting booklet “The Art Preservative” mailed on request.

R emington Typewriter Co.

327 BROADWAY, NEW YORK
BRANCHES EVERYWHERE

MECHANICAL
DR AWING

Taught by Correspondence

What Our Students Have Done

WARNER SUGAR REFINING CO.
o CHICAGO, TLL.

?ar; H. H. SPARKS (student) says:

, ‘‘ This design was worked out short-
i ly after my coming to the Warner
! Company, although I had not seen
the inside of a sugar refinery before.
I was especially struck with the ex-
tremely practical bent of your draw-
. ing course and its close alignment to
sl ] the practice of the draughting office.”

! RaLrH F. EMVONS (student),

= g AUBURN, N. V., says:
g ¢% % % * In six months after having

A enrolled in your School I was able to

earn enough at drawing to pay all

my expenses for a complete scholar-

ship in Mechanical Engineering for

which I had enrolled.”

_ s The demand for draftsmen, during
._-....... s the past year, has far exceeded the
supply. Note the following :

“WANTED—15 Mechanical Draftsmen can

find positions at once at good salaries.”
(Clipping from Chicago Record-Herald.)

Designed and Drawn by H. H. Sparks,
Student, American School of Correspondence.

OTHER COURSES IN
Electrical, Mechanical, Civil, Locomotive, Stationary, Marine and
Sanitary Engineering; Navigation, R efrigeration, Architecture, Me-
chanical and Perspective Drawing, Sheet Metal Work, Telephony,
Telegraphy, Textile Manufacturing, also 50 short Engineering Courses.

. The student 1s offered the opportunity, without leaving home, of study-
ing vader the direction of members of the faculty of a resident engineering
college —Armour Institute of Technology. . .

A specimen instruction paper in Mechanical Drawing will be sent for three
2-cent stamps to coves cost of postage, elc. L. ‘

Copiously illustrated catalogue of 180 pages, giving full synopses of all
courses, sent free on request.

AMERICAN SCHOOL OF CORRESPONDENCE
ARMOUR INSTITUTE OF TECHNOLOGY

Room 124E

fr ‘ N

CHICAGO, ILL.

Photo-Engraving Lenscs

The Series Ila and Series VIla
Bausch & Lomb-Zeiss Anastigmats
are used in the largest and best
photo-engraving plants in the coun-
try. They have no equal for this
class of work.

Full information on request.

Portrait and View Lenscs

of every kind have been our specialty for years.
We can supply a lens for any kind of work.

Bausch & Lomb Plastigmat £-6.8

The all-purpose lens. Cannot be surpassed for
general work out of doors, long distance, high
speed. It is small, light, and when fitted with
Volute Shutter is ready for any work on any camera.

Bausch & Lomb Optical Co.

ROCHESTER, N. Y. Chicago

New York
\&

)

R
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THE LARGEST PRESS IN THE WORLD.—THE DOUBLE SEXTUPLE PRESS FOR NEWSPAPER WORK. ‘

Two complete printing mechanisms each fed from three rolls of paper. Twelve plate-carrying cylinders each carrving eight plates, Press is 85 feet long, 17 feet high and weighs 225,000 pounds. - Fifty thousand parts.
It will print 160,000 eight-page papers per hour, and deliver them folded and counted.

BATTEB.Y OF FIFTY SEVEN LINOTYPE MACHINES,
Aversge product, 4,000 letters the width of the letter *m* per hour. Each machine spaces or justifies the line and delivers a cast slug,
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MODERN PRINTING METHODS.

THE ECONOMIC SIDE OF THE INDUSTRY.

HE development of the ‘“art
preservative of all arts” has
been very rapid during the
last decade, and many of the
changes have been revolu-
tionary, resulting in enor-
mously increased product,
manufactured in quicker
time and at a much lower
cost. The quality of the
work has also improved.
The far more general dis-
semination of intelligence,
the rapid and efficient means

of intercommunication between all parts of the world,

with the cheapening and broadening of educational fa-
cilities, constitute one of the most notable features in
the progress of the world during the past fifty years;
and the one most vitally contributing to all our great
industries is the printing press. Some idea of the
volume of business may be gained when it is stated
that in 1900, the census year, the value of the finished
product was $347,055,050. This sum was almost equally
divided between newspapers on the one hand and book
and job printing on the other. In the United States
there are 22,312 establishments, 15,305 of which publish
or print newspapers. The total capital invested is
$292,517,072. A large clerical force is necessary to
transact this amount of business; 37,799 salaried offi-

cials, clerks, etc. draw $36,090,719 in salaries, while the

actual work is done by 162,992 persons, drawing $84,-
249,954 in wages. Miscellaneous expenses of these es-
tablishments were $55,897,529, and the cost of ma-
terials used was $86,856,990.

Of the total value of products, advertising forms
43 per cent, subscriptions and sales 35.8 per cent, and
book and job printing, including miscellaneous pro-
ducts, 21.2 per cent. The total circulation of daily
papers is enough to supply one for every five inhabit-
ants, and the total circulation per issue of weeklies
and monthlies is one to each two inhabitants. Ninety-
four per cent of all the publications are print-
ed in the English language. One and a quarter bil-
lion pounds of paper were used in the census year.
Of this amount 77.6 per cent was consumed for news-
papers and 16.4 per cent for books and periodicals,
and only 6 per cent for job printing. On analyzing the
total circulation of each State it is found that the ten
leading States supply four-fifths of the circulation per
issue of all publications, thus indicating the concen-
tration of circulation in certain populous States.
Weekly publications are more numerous in proportion
to the inhabitants in the West and Northwest. New
England ranks high in dailies but low in circulat‘ion,
suggesting that in that densely settled region the
daily has to some extent supplanted the weekly.

There were 18,226 publications reported to the cen-
sus authorities, while 3,046 publications failed to re-
port. This would give a remarkable total of 21,272
periodicals, and the aggregate ‘circulation. of ‘ those
reporting was 114,229.334. per issue, while the-aggre-
gate number of copies issued during the census year
was 8,168,148,749.

The -average capital of those engaged in-the printing
business is $12,5674; the average value of their prodncts
is $14,569. These figures compared with those -of a
previous decade show that in a period of ten years an
increased capital is required to produce the same or
even a. smaller value of products; this is largely
caused by an increase in wages and a decrease in
working hours. In 1850 a compositor in New York
received $9 per week; ordinary.job compositors now
receive $19.50 per week, and , operators on machines
from $24 to $27, depending on the time of day or night
they take their shift. In the opinion of many large
. operators, the number of wage earners has actually
increased rather than diminished. The introduction
of machine composition has been of decided benefit
to the employe, offering a new field for endeavor. There
are few unemployed men in the printing trade, as is
shown by the fact that when in 1900 the Typographical
Union was called upon to supply 150 men for a special
job of city printing, only 100 could be obtained, and
these with difficulty.

A classified list of periodicals is given below, showing
how the list .is divided:

Period- of issue:

Daily ...oviiiiiiiiiiiinninnnnns S 2,226
Triweekly .........ccciiiiiiiininnnn.. 62
Semiweekly ................ ... 637
A o 12,979
Monthly ............coiiiiiiiiinnnnnn. 1,817
Quarterly ..........ccciiiiiiiiniaaaans 237
All other classes..................... 268
TOtA] . .oy iione: & § 556070 & SARRE B AUEALE § G000 § W 18,226
Character of publication:
News, politics, and family reading..... 14,867
Religion ...........cciiiiiiiiiiiiann. 952

Scientific American

Agriculture, horticulture, dairying, and

stock raising ........... 0. 307
Commerce, finance, insurance, railroads,

and trade ........ccciiiiiiiiinann 5 710
General literature, including magazines 239
Medicine and surgery .:............ 5 111
Law it i it it 00 62
Science and mechanics............... 66
Fraternal organizations .............. 200
Education and history............... 259
Society, art, music, and fashion...... 88
Miscellaneous ........eevuenenenanannn 365

The average number of inhabitants to each publica-
tion is 4,170. News, politias, and family reading
form the bulk of all publications, 81.6 per cent being
taken up by them; religious periodicals come next with
5.2 per cent; finance, railroad, insurance, and kindred
topics follow with 3.9 per cent; agriculture and allied
subjects follow with 1.7 per cent; and the other subjects
while most important, follow with very small percent-
ages, which can practically be neglected, as none of
them exceeds 2 per cent, and most of them come nearer
1 per cent or below. The publications devoted to spe-
cialties have been steadily superseded by the large
dailies, which have invaded every field of journalism.
The Sunday edition has become a most important
factor in journalism, which when aided by the lino-
type or other composing machines have done the work
of four to nine men. The line cut and the tint cut,
called “half-tone,” have made the rapid production of
a counterfeit presentment of a photograph possible.

Mechanical composition put an entirely new -aspect
on affairs. The New York Herald, for example, has
no less than fifty-six linotype machines, doing the work
of hundreds of compositors in far less time and with
a new dress of type each time. The daily press has
seized with avidity on these improvements, and has
thus worked a revolution in the printing trade, .caus-
ing a vast increase in the number of printed pages,
and instead of 24 pages in 1890, we have occasionally
120 pages of a Sunday in :1903, the departments and
supplements being well segregated. The reading mat-
ter now presented in even one metropolitan newspaper
is not only satisfying to the reader, but in amount is
often far beyond his capacity to assimilate. We get
all this for five cents, which reflects credit ocn the
management and the “city” and “Sunday” editors of
our great dailies. Such excellent news-gathering and
presentation is not, however, limited to New York;
even Seattle, in far-away Washington, does practically
the same thing on a reduced scale.

Out of the 18,226 publications, 2,226 are dailies, with
a circulation of 15,102,156; 62 are tri-weekly, with a
circulation of 228,610; 637 are semi-weekly, with a
circulation of 2,832,868; 12,979 papers. are issued week-
ly, with a circulation ‘of . 39,852;,052; there are 1,817
monthly publications, whose circulation is 39,519,897.
The quarterly publications are mostly devoted to spe-
cial subjects, and only number 237, but their circula-
tion is very respectable, as they issue 11,217,422 per
issue. Semi-monthly, semi-annual and yearly: publi-

+ cations number 268, and have a circulation of 5,541,329.

Out of ‘18,226 publications, 17,194 were printed in
English.”

The production of monthlies is centralized in a few
States,  ten’ producing 92.5 per cent of the aggregate
circulation. ' The circulation of periodicals is not gov-
erned by local consumption, but is distributed regard-
less of State lines. The whole question of newspapers
is admirably discussed in the Census Bulletin No. 216,
by Mr. W. S. Rossiter, 'and we are largely indebted
to it. ’

In 1900, cities of 201,000 inhabitants and over con-
tained 79 per cent of the separate job-printing estab-
lishments of the country, and 97.7 per cent of the
total job product emanated from them.

QUANTITY AND COST OF PAPER USED.

Our figures sinow the quantity and cost of paper used
and the average cost per pound, in 1900.

Average

cost per

pound.

Kinds. Pounds. Cost. Cents.
News .....civviinnnnne 956,335,921 $22,197,060 2.3
Book and periodical.... 202,296,263 9,356,490 4.6
Job printing .......... 74,510,064 6,270,306 8.4
Total ...coeeveeenennn 1,233,142,248 - $37,823,856 3.1

In this table is presented a division of the paper
usiéd in 1900, .according to the several classes of prod-
ucts which, combined, produced the total value of
products of newspaper and periodical establishments.
About one and a quarter billions of pounds were used
during the census year. This large quantity was util-
ized in the following proportions:

Per cent.
NewsS ..oeevecececnnnas 06080300080800000 77.6
Book and periodical................... 16.4
Job printing ............ .. ... oL, 6.0

It is important, however, to observe that these pro-
portions in weight do not by any means hold good in
cost. The latter shows the following proportions:
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Per cent.
NeWs ciiiiiiiieeeeenennennnnnnnennnnns 58.7
Book and periodical.................. 24.7
Job printing .......... .. i i, 16.6

It is clear that while the quantity of paper used for
newspapers far exceeds that consumed in the other
branches of the industry, it is proportionately much
less expensive.

The average cost per pound shown adds confirma-
tion to deductions drawn that the cost of materials
for book and job work was over 40 per cent greater
than that for newspapers and periodicals. If the item
of paper alone were considered, this per cent would be
increased. The average cost per pound of paper con-
sumed by newspapers and periodicals combined was
2.3 cents. The average cost per pound of paper for
books and periodicals and job printing combined was
5.6 cents.

The invention of printing is usually ascribed to
Gutenberg, although there are strong claims for oth-
ers. But the consensus of opinion of close students
of typography is almost unanimous in giving him
credit for the improvement over block printing by the
introduction of movable types. The subject has been
discussed pro and con, scores of books have been writ-
ten on the subject, but still Gutenberg remains as the
sole figure around which the typographic art central-
izes and 1is crystallized into concrete and usable
form. We may depart from his idea, we may assem-,
ble matrices instead of individual types, but the prin-
ciples involved are the same. His press was of the
crudest description, yet almost perfect work was pro-
duced on it—work which makes even the millionaire-
collector sigh to possess.

OO

HOW A NEWSPAPER IS PRODUCED.*

Nowhere in the world is the value of time so thor-
oughly appreciated as in the modern newspaper office.
There every minute counts, and if everything isn’t
done on the scheduled minute there are a hundred
thousand or more readers asking why, and there is a
managing editor and a publisher ready to make things
interesting for those who are to blame.

There is no harum-scarum rush and bustle. Behind
the noise and scurrying and the apparent confusion
there is a system and a mass of rules and schedules
as inviolable as the laws of the Medes and Persians.

The city editor has an assistant who reads all of
the newspapers, and in a diary, called an assignment
book, makes a memorandum, and when the time comes
the reporter is given the story to get. So suggestions
as to what may happen are noted, and as the time
comes the event is covered. Each reporter who leaves
the office has something definite to do. Everything is
foreseen.

The day’s work began, as was the case with the
Pope’s death, perhaps years before. But the real work
of the twenty-four hours begins at 3:15 A. M., when
the city edition of the paper is placed on the managing
editor’s desk, followed a few minutes later by the
other papers. Everybody else has gone home in the
editorial end except a reporter and a telegraph editor.
In the composing-room and the stereotyping-room are
a few men in reserve for extras. In the basement the
huge presses are grinding out the paper and a score
of delivery wagons and a hundred men are distribut-
ing the paper after a night spent in preparatio’n'ﬂ for
this final hour.

Then the managing editor is reading the morning
papers. He dictates to a stenographer suggestions for
covering the news of the dawning day, incidentally
criticising the work of the past day as shown in the
newspaper before him by comparison with its rivals.
He really makes news, for he suggests stories that oth-
erwise might not be gotten. Telegrams are sent to
tcorrespondents telling them what to do with impend-
Orders are given for pictures: But all of

if nothing unforeseen would happen. Twenty hours
later something may happen that may spoil all his
plans. His instructions given, the managing editor
goes home at 4:30 A. M, or later, while the presses
are still running off the city edition.

At 9 A. M. the work of the local department begins.
An assistant to the city editor comes on duty and be-
gins his day’s work of reading the city papers.’ His
duty is chiefly to get tips for assignments for the re-
porters. The day city editor arrives at 11 A. M. He
maps out the day’s work of the reporters and the pho-
tographers in accordance with the news in sight and
instructions from the managing editor and city editor
the night before.

Each newspaper must have its own story of any-
thing of any consequence. Each has a certain indi-
viduality of its own and a style of treatment which
“gives each newspaper a following just as each break-
fast food has its devotees. The assistant city editor
goes ahead as if there were no city editor, deciding
things as they happen. This style is followed through-
out the office, and every man thus has his share of
responsibility. A certain number of pictures are need-

* Abstract of article by William M. Handy, Sunday editor of the Chicago
Tribune, in Mahin’s Magazine,
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ed to illustrate the paper. The assistant city editor
and the managing editor’s secretary go ahead and ar-
range for these as if nothing else were to happen, and
when the artists arrive at 2 P. M. they set about mak-
ing them, though most of them may be crowded out
at 10 P. M, when better pictures may be in sight.
Each day sees probably twice as much matter prepared
as is needed.

The city editor arrives at 4 P. M. and the managing
editor a little later. These men read the morning
papers before they went to bed. When they got up the
3 o’clock editions of the evening papers were on their
breakfast tables, and even before breakfast they had
telephoned the office to learn the news of the day and
consult with the assistants, thus actually beginning
work as soon as they are out of bed.

On the managing editor’s arrival at the office he
finds on his desk a summary of the day’s news pre-
pared by his secretary, while the day report of the
Associated Press is at hand for reference, and as a pile
of wheat from which grains missed by the afternoon
papers may be winnowed and ideas may be gleaned for
stories of importance. The city editor having the local
news of the day at his fingers’ ends comes in to consult
with the managing editor. In the meantime the edi-
torial writers and other department men have turned
in their copy.

At 6 P. M. the advertising manager tells the manag-
ing editor how many columns of advertisements he
has for the next day. The night editor arrives a few
moments later and then the probable size of the paper
is determined—whether twelve, fourteen or sixteen
pages, in accordance with the aggregate number of
columns of advertising and reading matter.

At 6:30 the telegraph editor and his assistants have
arrived. The city editor and the telegraph edjtor then
prepare separate schedules of their news, the amount
of space in each being expressed in decimals. These
first schedules are tentative, to be succeeded by re:
vised figures a few hours later which must be adhered
to except for important reasons.

The routine -copy has, in the meantime, been given
to the night foreman of the composing-room, who cuts
it into “takes” for the linotype operators, who begin
work at 7 P. M. The separate takes into which each
story is divided are numbered, and they are also given
letter or class numbers, that all matter of a general
character may be assembled together. on the galleys.
As the matter is set, proofs are taken and sent to the
proofreaders for correction of typographical and other
obvious errors. After correction they go to the make-
up table ready to be put in the forms.

Meantime, upon a large sheet of paper, the night
editor has copied the schedules of the city editor and
telegraph editor and, having added the totals, he sum-
marizes these in another column.

The copy readers in the telegraph and local room are
working in accordance with the schedules. Each piece
of news is made to fit the space assigned to it. Any
new story means the omission of another or the trim-
ming of several, for only 112 columns can get in six-
teen pages—no more, no less.

‘When the managing editor arrives from his dinner
at 9:30 o’clock, the city and night editors come into
his office. He goes over the schedules and asks about
each piece of news. His judgment is that nothing in
particular has happened; fourteen pages are enough.
“We are printing too many long-winded stories, any-
how,” he says; “kill some of this ‘cheese’ and have a
bright, snappy paper.”

The night editor makes out a schedule for each page
after the managing editor has determined what stories
shall go on the first page.

The last form for the first edition goes to press at
12:30. By 1:10 A. M. it has been stereotyped, the
plates are on the press and the mailing-room is getting
the first papers.

The mailing-room has been preparing for this mo-
ment. Twenty wagons are waiting to carry the papers
to the early morning mail trains. The papers are
wrapped in bundles for dealers and routed so as to
simplify the work of the mail clerks. The wagons
dash to the stations, and soon papers are on their way
to the country.

" Then comes the work of getting out the city edition.

The malil edition is made for country readers. It con-
tains all the general news covered in much better
shape than the dailies in the small cities could, but it
also has agricultural news and accounts of events hap-
pening in the Northwest of no importance to the peo-
ple of the city. Politics has been given a more promi-
nent consideration than is necessary in the city edi-
tion.
edition he goes over the paper and “kills” news of no
interest to city readers and trims other items that are
worth a smaller mention in the second edition. The
whole paper is revised with the city reader in view.
The telegraph and city editors report their new stories
and news in the paper is cut or trimmed accordingly.
Stories of purely local interest are given more prom-
inence and some crowded out of the mail edition are
restored.

- type.

. even did not have steam ,presses.

When the night editor gets copies of the first .

Scientific American

The city edition goes to press at 2:30 A. M. and is
being printed by 3:15. The wagons that carried the
papers to the railway stations now receive bundles
for delivery to newsdealers and carriers and the morn-
ing paper is ready for the reader.

Practically two separate newspapers have been is-
sued—one for country and one for city readers, each
prepared with regard to the varying tastes of rural
and urban readers. In the process enough matter to
make two or three newspapers has been sifted and
winnowed, and everything has been done on a clock-
work schedule as regular as that of the railroad which
bears the mail edition to thousands of readers in the
smaller towns of the Northwest.

O
-G

A MORNING WITH THEODORE L. DE VINNE.
Mr. Theodore L. De Vinne spends the greater part

of the day in his library, surrounded by his noted.

collection of books on the printing art. Certainly
there are few printers in the world to-day who are
better qualified to talk both of the history of their
craft and its practical side as well, for he has seen
the birth and growth of modern printing, and is still
its best chronicler. The question which first occurred
to the interlocutor was, “Who invented printing?”
We receive a conservative answer, which should make
us all cautious on snap judgments on the origin of
inventions. .

“Movable types were known before Gutenberg made
type, but they were cut singly. I think he was the
inventor of the adjustable mold. To make a mold, on
which you can clamp any matrix of any letter, was
the key to the invention. There is no proof that Gut-
enberg made the first movable type.  Koster, a Hol-
lander, of Haarlem, is credited with making wood type.
There is no certainty that he did; there is certainty
that he never printed a book. The vitality of typogra-
phy depends upon types cheaply made and easily com-
bined. :

“The Psalter of 1457, made by Fiist and Schoeffer
at Mentz, was recently sold for $27,000, although it is
a thin single volume. Of the Mazarin Bible there are
about fifteen known copies. How long it took to print
it is pure speculation. Gutenberg began making ex-
periments as early as 1439-40, and the earliest date
that has been assigned to his Bible of forty-two lines
is 1450. There is another Bible of thirty-six lines,
which some think antedates the Mazarin Bible. If
you examine each single letter, anyone would say we
cut letters more carefully now, but the general effect
of this Bible of 42 lines is admirable, and this supe-
riority is largely due to great care in its presswork.

In modern printing when you put a dry sheet of paper "

on a cylinder, it is swiftly carried over the face of the
It just kisses the ink on the type, and is then
swept off. The old hand pressman was told to rest
on the bar for two or three seconds after impression,
so as to let the ink saturate the paper. The merit of

“Morris’s presswork is largely due to damp paper and

the dwelling on the impression.

“I began my experience as a printer in 1843-44 in an
office which was not as big as one floor of a small
dwelling house. It had only one old-fashioned Wash-
ington hand press and no steam press. The newspapers
In 1835 I went with
my father, who was an old friend of James Harper,
to the latter’s printing office. It was the first time I
was in one. This printing house was in CIliff Street
(just where they are mow). It had a dozen hand
presses, but no power press. One or two newspapers
only had them. The New York Sun, established by

Benjamin H. Day, was printed on a hand press. He

was a job printer, and as he did not get enough work
to do, he conceived the idea of making up a paper
and selling it for a cent. The circulation ran up so
rapidly he could not print enough. He engaged three
pressmen, and each one worked about twenty minutes
and pulled like a horse at the hand press until he was
played out, and then another took his place. They
got out 400 or 500 copies an hour. The Sun was after-
ward sold to Moses Y. Beach, who put in a cylinder
press.

“There was not much objection made to the intro-
duction of the power press here. It began in a very
slow and timid way. The first attempt to improve the
quality of printing was made, I think, by Daniel Fan-
shaw, who had an office at Ann and Nassau Streets.
He put in a Tuft’s press, and to furnish the power a
donkey was brought every morning, and bands were

passed under him by which he was hoisted to the top °

floor, where he trod a treadmill and furnished the
power. That was about 1836 or 1837. After the Tuft
press came another, the name of which I cannot recall.
Then came the Adams, and this is in use to-day. A
Boston book house even now does three-quarters of
its work on the Adams platen press.

“l read somewhere that the papers abroad have
larger circulations than our papers have; one London
paper prints daily 857,000 copies. The Petit Journal,
Paris, goes still higher than that, but they are papers
of smaller size. .
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**So far as mechanical finish is concerned, type was
never made so well as now. The tendency of the time
seems to be, not only on the part of the publishers, but
on that of the authors, to have a book set in distine-
tive type, something out of the ordinary run, which
I think is a great mistake. Type is made to convey
the thought of the author, but any publisher or any
printer who attempts to make the manner superior
to the matter puts the cart before the horse. I do
not object to individuality or to decoration. The old
masters made their decoration with engraved initial
letters. The reader ought not to be led to think more
of the mannerisms of printer or engraver than he
does of the, information conveyed by the author. For
purposes of display I think the Cheltenham type is
excellent. It is a slender type, yet extremely readable.
You can crowd a great deal of matter in a very little
space. The Cheltenham type favors one of my theo-
ries; it has very long ascenders and descenders. Take
the lower case ¢ and f; one drops down and the other
stands up, and thus produces the white lane between
lines of letters that helps reading.

“There is now great admiration for Caslon type, but
some of it is unthinkingly bestowed. The 12-point
Caslon type is a beautiful letter, but Caslon types of
smaller face are very mean. The Renner type is
named after the man who first made it. Publishers
claim that 10-point, or long primer, is the best size
of type for ordinary book worl.

‘“Hand type setting will never entirely go out of
fashion. When the linotype was introduced, I rated
it as an attempt on the part of the inventor to set
type without proofreaders. I have had to change that
rash judgment. When a compositor found that his
situation depended upon his aecuracy, he became
more careful. We now.have men who can work on the
linotype and set a whole paragraph without a single
error, something that was rarely ever done in hand
work. There is still a field for the machines that use
foundry type. Machine type setting has come to stay.
The average reader could never be supplied with the
amount of reading material he receives were it not
for the linotype machine. At first the compositors
of this country were furious at machines that did this
work, but when they found it gave them better pay,
they were reconciled to the change. .

“in 1872-73, book illustrations were from relief
plates and were engraved on wood. Wood engraving
is now practically a lost art. In about ten or fifteen
years the art or craft of wood engraving will be as
obsolete as that of the alchemist. Photo-engraving
has taken its place, and it has undoubtedly been of
immense service in a great many branches. It has
many limitations. The first is that you cannot print
a photo-engraving properly unless you use highly-
surfaced paper, and the surfaced paper that is pre-
ferred is the so-called ‘“coated” paper, which is nothing
more than paper-fabric whitewashed.. In nearly all
periodicals the type work is entirely subordinated, and
notwithstanding all our claims for improvement and
superiority the printing of type on the average is not
as well done as it was fifty years ago. For advertising
purposes, for the pretty little pamphlets which are so
common, photo-engraving has been a great blessing.
They save the cost of engraving, and enable a man to
show things that never would have been shown at all
if it had not been for that art. As a rule the type
work about the illustration is indistinctly printed. In
the old times, when a man made a design he had to
draw it of the exact size; but now he draws it on a
sheet that is anywhere from four to ten times the
size of the illustration.. When it is reduced by a photo-
engraver the middle tints, the obscure grays and the
pale grays, are run together and the illustration is
foggy or muddy. It has no clearness or brightness.
Designers and photo-engravers, though they have been
helpful to printers in some directions, have been in-
jurious in others. In order to show the middle tints
of a photo-engraved illustration, the pressman has to
carry little ink and do a deal of rolling. To give
engravers a fair show, publishers too often select the
lightest faces of type, and the consequence is that the
type looks weak and mean. There is none of the clear-
ness and boldness that there used t6 be. Photo-engrav-
ers have damaged printing by compelling the too free
use of coated and highly-surfaced paper. The old
method of wetting paper is the true method for pro-
ducing readable presswork. Mr. Morris was the first
person who tried to restore printing to its primitive
simplicity. I am speaking of his method of press-
work. He used type with strong black faces, and he-
did his printing on damp paper with an elastic im-
pression, so as to show an indentation which he would
not allow to be pressed out. In my boyhood days,
pressmen printed on damp paper against a woolen
blanket. They dampened three or four sheets, or some-
times a quire at a time, depending upon the thickriess
of the paper. After it was printed it was dried on
poles and taken down and put in a press, and the
marks of indentation taken out. Printing is now done
on dry paper, and these troublesome processes have
been discarded.”
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THE MANUFACTURE OF PAPER AND
PAPER PULP.

Improved methods in machinery and
the great change in the character of
materials used has had an important
bearing upon the printing art. In the
earliest mills established in this coun-
try, the raw fiber, after being prepared
in the beating machine, was formed in-
to a sheet in a mold or wire sieve which
was dipped from the pulp vat by hand,
the water drained off and the pulp left
in a wet sheet in the mold. The sheets
so made were turned out upon a felt
press and then dried by exposing to the
air in single sheets. Such mills were
small and the output was limited.
Strictly hand-made paper to-day is a
rarity, although it exists. By the aid of
the Fourdrinier machine the trans-
formation of the fiuid to stock or fin-
ished paper is made an automatic opera-
tion. The pulp is screened from the vat
over an apron to a moving endless wire
cloth made of closely woven fine brass
wire, and supported by a series of small
metal rolls set close together, yet without touching each
other. In this way an even surface of the wire cloth
is maintained; and by preserving an unvarying fiow
of the pulp and a constant forward motion of the wire
cloth, the thickness of the layer of pulp deposited was
kept uniform. By lateral motion of the supporting

FULL-PAGE PLATE OF A WEEKLY JOURNAL
LOCKED UP IN A CHASE.

rolls the fibers are caused to interlace in various direc-
tions and give greater transverse strength to the
texture. As the pulp is carried along on the wire cloth,
much of the water drains through, leaving the fiber
on the meshes. This first drying is usually hastened by
various devices and the moist web
is carried between rolls which are
covered with woolen felt and then
taken from the wire cloth on end-
less woolen felts which pass it be-
tween rolls and then to driers.
These are large metal cylinders
heated by steam. The paper “has
now acquired considerable strength.
The water has been evaporated and
the heated cylinders complete the
drying process. The paper is then
given a smooth surface by the cal-
ender rolls, which are smooth-faced
heavy metal rollers. Finally the
finished paper is reeled off in rolls
and cut into sheets of the desired
size. A large paper mill will make
250 tons of finished paper a day.
The most modern machinery turns
out a continuous web of finished
paper at the rate of 500 feet a min-
ute. The raw material of wood
pulp is spruce, poplar, and in
smaller quantities various other
woods are employed. Wood pulp
has to a great extent superseded the
use of rags, and entirely so in the
manufacture of news paper. The
blocks of wood are pressed hy-
draulically against the edge of a
rapidly revolving grindstone, and
by attrition reduced to a mushy
consistency.

There is also a chemical process
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CURVED STEREOTYPE PLATES READY FOR THE PRESS.

of making wood pulp which is largely used. The
merchantable shape of the fiber differs somewhat:
Ground wood pulp is ordinarily sold in folded
sheets only partially dry, and is, therefore, under
common conditions, only suitable for use near the
locality of its manufacture, its weight being so in-
creased by the water as to preclude the profitable
transportation of such a low-priced product. There
are 763 paper-making plants in the United States
and the total capital is $167,507,713, giving em-
ployment to 64,186 persons. The total cost of the ma-
terials used was $70,530,236, in 1900. The total value
of the products was $127,326,162, and the total power
required for running the plants was 764,847 horse
power.

It has been estimated that nine novels had a total
sale of 1,600,000 copies. This means 2,000,000 pounds
of paper. We are assured by a manufacturer of paper
that the average spruce tree yields a little less than
half a cord of wood, which is equivalent to 500 pounds
of paper. In other words, these nine novels swept away
4,000 trees. Is it any wonder that those interested in
forestry look with anxiety upon the paper mill?

&

. TYPE FOUNDING.

All early types were cast by hand one at a time, and
the result was eminently satisfactory. Very large
types are still cast in the same way. In 1822 a type-
casting machine was introduced by David Bruce, and
the changes in it were not very marked until the in-
troduction of the Barth machine in 1888. A model
for the punch cutter consists of a pencil sketch show-
ing the letters 12 inches high. The drawing is reduced
by a pantograph in the form of a model Jetter 3 inches
high, with raised outline. An electrotype of this letter
is then obtained and is fixed firmly upon the platform
or table of the machine, beneath a tracing needle or
index. To the head plate of this index are attached the
four rods holding the cutting mechanism, which is at
the top of the machine, and' consists of a rapidly re-
volving borer, fixed in a stationary position and in a

A ROLL OF PAPER 69 INCHES WIDE, READY FOR THE PRESS, OF ALL WEIGHTS FROM
%00 TO 900 POUNDS. SUFFICIEET FOR 4,600 OOPIES 24-PAGE PERIODICAL,
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movable framework, in which is set the
bar of steel or other metal which is to
be cut. The leverage of the machine is
capable of various adjustments, so that
from the same model letter any body of
type, from 2-point to 72-point, can be
cut with equal facility and exactness.

The operator moves the index over
the model letter on the platform, bear-
ing down upon the lower parts and
pressing against the sides of parts in
high relief. The direction given to the
index, at the will of the operator, upon
the outlines of the model letter, is faith-
fully repeated by the tools cutting the
punch. The cutting tools, of which two
or three kinds are used in succession,
are made with the utmost care. Being
very highly tempered and being oper-
ated at very high speed, by steam power,
they cut into the steel along the lines
indicated by the movement of the guide
over the model letter. The punches
which are produced by this machine are
finished in all points, requiring no hand
work. Besides being produced more
rapidly than those made by hand, these punches are
more. accurate, the counters are deeper, and the bevels
are truer and always of uniform slope. This machine
may be arranged to reproduce model letters in either
direct or reverse order.

Where the punch is to be employed

in making

MATRIX OF A PAGE OF A NEW YORK NEWSPAPER
WAITING FOR THE AUTOPLATE TO STEREOTYPE IT.

matrices by the driving process, as is necessary for
small characters, hard steel is used. The matrices for
the larger characters are made from soft metal by the
electrolytic process.

In the Barth type-casting machine, the half of the
mold which carries the matrix is
fixed immovably by a clamp in an
upright position; the other half
slides back and forth upon wide
friction bearings, setting free the
type that has just been cast and
presenting again the mold mouth-
piece to the nipple before the hot
metal is injected for the next type.
In order to prevent undue expan-
sion of the mold, to get more ac-
curacy in the type and to chill them
quickly, a stream of cold water is
carried in pipes through the fixed
parts of the mold, and a current of
air plays steadily on the matrix to
keep it cool. The machine breaks
off the gate, plows out the groove
in the foot, removes the feather
edges from the angles of each side,
and delivers the types in serried
rows upon sticks ready for the in-
spector.

At a meeting of the American
Type Founders’ Association in 1886,
a committee was appointed to ex-
amine into and report upon the
point system. There was some ob-
jection to the ‘“pica” as a standard,
but the majority of founders finally
agreed to accept it as the basis of
the point system. The twelfth part
of a pica, called a point, was taken
as a unit, and all bodies of type
were placed on multiples of this
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point and called by numerical names: pica -became
12-point; long primer, 10-point; brevier, 8-point; non-
pareil, 6-point, etc. The present article is set in 8-point
leaded.

A .
00

THE AUTOPLATE.,

In the SciENTIFIC AMERICAN SUPPLEMENT for October
26, 1901, we had occasion to illustrate and describe a
machine for making and finishing
curved stereotype printing plates
for use in printing newspapers,
which had been but recently in-
vented by Mr. d. A. Wise Wood, of
New York, and first put into use
upon the New York Herald.

It will be recalled that this ma-
chine—the autoplate—after a flex-
ible papier maché matrix, made
from a type page, is inserted there-
in, proceeds to cast printing plates,
weighing about fifty pounds each,
at the rate of four a minute, and
to dress their edges and inner sur-
faces and prepare them for attach-
ment to the printing cylinders, and
that this is done automatically—all
within the compass of one machine.

Previous to the advent of the au-
toplate such work had been invar-
iably done by hand-worked devices,
with which the fastest rate of pro-
duction attainable was at the rate
of slightly less than one plate per
minute.

So great a change did this inven-
tion make in the work of stereo-
typing upon the larger newspapers,
that not only was tne machine gen-
erally adopted by the New York
Herald, New York World, New York
Times, Brooklyn Daily Eagle, Phila-
delphia Bulletin, Philadelphia Tele-
graph, Boston Post, Boston Globe,
Chicago Tribune, and other papers,
but in every case the hand appar-
atus were entirely dispensed with,
and sole dependence placed upon
the autoplate,

It will doubtless seem strange
that so great a stride in so impor-
tant an art should have been de-
layed until the very last year of the
old century; but it was nevertheless
the case that until Mr. Wood’s ma-
chine came full-fledged into the
stereotype room, not a single automatic device of any
kind had been used therein for the production, or even
for the finishing, of plates. How much such a device
was needed may be realized when it is known that for
the larger newspapers the saving in operating expense
by means of the autoplate approximates $500 to $700
weekly; that its product in clearness of types and in
beauty of illustrations far surpasses hand work; and
that by reason of its celerity it is not only possible
to hold pages open

longer, and thus to
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be distributed and used anew. It was made prac-
tical by Earl Stanhope about 1804, and was intro-
duced into New York in 1813. The plaster and clay
processes were superseded in 1829 by the papier-
maché process, in which a mold is taken on prepared
paper, which is baked and which can then be curved,
if necessary. Periodicals, other than dailies, -and

boolis are usually printed from electrotypes, which

ROUTING CURVED STEREOTYPE PLATES,

process was tried experimentally in New York in 1841
by Prof. Mapes. An impression is taken in specially
prepared wax, and the mold is blackleaded to insure
electrical contact. It is then placed in a plating bath
and a shell of copper is deposited. This is stripped
from the mold, curved if necessary, the back is tinned,
and an alloy resembling type metal is then poured
over it, to give it strength. The electrotype is then
planed so that it will be type-high when blocked.

print later news, but
successive presses may
be set running so much
more quickly as to
greatly increase the ca-
pacity of any given
printing plant. So
great is the last-men-
tioned benefit, that for
an issue of a given size
from one to two presses
less need be run where
autoplates are used;
and even into the mail-
ing and delivery -room
has the saving gone, for
by reason of itS now be-
ing possible to finish
the printing of an issue
earlier than formerly,
much more time is left
for the all-important
work of distribution.
—_——ee —
STEREOTYPING AND
ELECTROTYPING.
The development of
book and newspaper
printing has been aid-
ed to an extraordinary
degree by stereotyping
and electrotyping. The
stereotype plates or the
matrices can be stored
for future use at low ex-
pense and the type can

THE AUTOPLATE CASTS FOUR 50-POUND STEREOTYPES A MINUTE.—SAVES 8500 A WEEK IN OPERATING
EXPENSES AND ENABLES PAGES TO BE KEPT OPEN LONGER.
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Original half-tone cuts are often soldered or cast in to
insure good printing results.
MACHINE COMPOSITION.

The linotype miachine, invented by Ottmar Mergen-
thaler, may safely be said to have revolutionized the
publication of newspapers. The linotype does away
entirely with the foundry type and goes back to first
principles—the block book. It pro-
duces a slug the length of a line
with the various characters cast
upon one edge. These slugs are
locked up in forms like ordinary
type. The linotype consists of a
bank of keys connected with a maga-
zine containing about 1,500 brass
matrices, which are smooth plates
about an inch high and a half inch
wide, and of varying thickness. On
one edge is a die from which is
cast the letter, and at the upper end
a series of nicks or teeth for dis-
tributing purposes, every character
possessing a different combination.
There are also spaces, molds, etc.
The magazine containing the mat-
rices is an inclined receptacle 2 feet
6 inches high, the top being 6 feet
from the floor. Within this maga-
zine are channels in which the mat-
rices with the different letters are
stored and through which they pass.
The machine is so adjusted that as
the type bar is manipulated, the
matrices are selected in the order
in which they are to appear in the
slug or casting. When the operator
depresses a key, the matrix to which
it corresponds emerges from its
channel, is caught upon an inclined
traveling belt, and is then carried
to the assembler, which corresponds
to the ordinary printer’s stick. As
each word is completed, a stroke of
the space key inserts the wedge-
shaped space used between each two
words. When the line is completed,
the operator can correct errors by
extracting matrices or substituting
others for those which are in the
line. The wedge-shaped spaces are
now pushed up through the line,
securing instantaneous and complete
justification. The completed line is
then transferred automatically to
the front of a mold. Behind the mold is a melting pot
containing a molten alloy resembling type metal.
Within the pot is a pump plunger leading to a per-
forated mouth arranged to close the rear of the mold.
When the matrix line is in position, the automatic
operation of the plunger forces the metal into the
mold and against the line of the matrix letters, where
it instantly solidifies in the form of a slug. The mold
wheel then makes a partial revolution which brings
the mold in front of a
blade which pushes the
slug into a receiving
galley. The slugs are
type high and can be
used in connection with
ordinary type. The
matrices are automat-
ically returned to the
magazine to be utilized
in making new combin-
ations. A change of
face is easily effected
by changing the mat-
rices. By the aid .of
the new double-maga-
zine linotype which we
illustrated in the ScIEN-
TIFIC AMERICAN for Aug-
ust 8 1903, it is pos-
sible to set work in two
faces of type, so that we
can now set body let-
ters, italics and full-
face type on the same
machine, changes being
made instantaneously.
Heretofore the type
known as pica, or 12-
point, has been the
largest face of type
which could be set on
the machine; but it is
now possible to make
letters twice the size by
casting one half of the
character on one slug
and the other half on a
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second slug. $So accurate is the machine that not
even an expert will notice the difference between a
proof from the two slugs and from a foundry type.
The average product of a good operator is 4,000 ems
per hour, the measurement of type being based on the
width of the character “m.” Many oper-
ators, however, can set from 5,000 to 6,000
ems per hour and a speed of 13,000 is on
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floor.
use.
The caster is a small machine composed of the mat-
rix, mold, metal pot, justifier, index head, and a num-
ber of magnets and a few cams and levers neatly

The illustration shows this machine ready for
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and the matrix are then brought together, and a pump,
which rests in the melting pot, is set in mection, forc-
ing the metal through a small tube over a foot long
into the mold, filling out the character or space in
the matrix. The type being instantly chilled, the

mold and matrix then separate, and the

type is ejected into a slot. This operation

record. About 1,000- new machines are put
in operation each year, and they are in gen-
eral use in the large newspaper offices in the
United States, and are also largely used in
KHurope. The Lanston monotype machine
bas already been illustrated in the SuUpPPLE-
MENT, No. 1089, and the Dow composing ma-
chine in the issue of the ScIENTIFIC AMER-
1cAN No. 3, vol. Ixxxv. The Goodson grapho-
type is described below.
THE GRAPHOTYPE.

The use of electricity in individual type-
casting and composing machines originated
with the “Graphctype;” and the reader bear-
ing in mind that there is no known power-
producing agent that performs its work with
such quickness so easily as electricity, can

more readily understand why the graphotype

can produce its work in such a small space

and with such rapidity. Throughout the en-

tire machine, wherever it is possible, instead

of using heavy, cumbersome levers, cams, or other
means of conveying power, the graphotype uses small
wire cables, which give the quickest results. The work
is produced in two operations. The first is done on the
keyboard or composing machine, which makes per-
forations in paper tape that represent the characters
or spaces struck by

the operator; and

is repeated until the line becomes the proper
length, then this is moved forward into a
galley; after this operation the type is
handled in the ordinary way. The machine
will set any size from 5% to and including
12 point. In the caster there are many
things that differ from all other machines.
The tube througli which the metal is con-
veyed from the melting pot to the mold is
electrically heated, which enables the oper-
ator *o regulate, by a rheostat, the temper-
ature of the metal as it is delivered into
the mold. It makes no difference what the
condition of the metal in the pot is, as long
as it is molten, the proper temperature is
imparted to it as it passes through this
tube. It obviates all trouble arising from
the irregularities in gas pressure and change
in temperature, caused by putting fresh pigs

DETAIL VIEW OF CASTER WITH MATRIX UP.

mounted on an iron frame and driven by its own 1-6-
horsepower motor. The paper tape is taken from the
keyboard and passed through the index head, which
has a number of index pins, each one of which drops
through the proper perforation when it comes to it,
making an electrical contact that transmits the cur-

when run through
the second operation
or casting machine,
produces the type.
The Kkeyboard is
the part of the ma-
chine consisting of a
typewriter electric-
ally connected with
perforating device
and -the counting or
adding mechanism,
all mounted on ‘a
neat table or stand
to which is connect-
ed an ordinary flex-
ible wire through
which is fed a direct
current at 110 volts.
The ' typewriter is
used to give a writ-
ten copy as well as
act as a keyboard for ¥
sending the message
to the perforator de-
vice “and counting
mechanism. By ac-
tual use it is found
that a typewritten
copy is of great aid
to the operator in

or type in the pot. The mold is water-jack-
eted in such a way as to insure the cooling
of the largest type instantly.

The matrix, which is practically inde-
structible, is made by a new process, which enables
the company to make them at a phenomenally low
price. It is as ‘hard as steel, and at the same time
not brittle enough to break. There are no knives or
cutting edges in the mold to get dull, as the type is
cast in such a peculiar way as to leave no gate or

tail on the type.
This feature alone

case of interruption
or tabulated work,
as it enables him to
see exactly what is done and what key has been struck
last without looking at the tape or matrices, as in
other machines. The perforator is a group of mag-
nets, each of which is connected with a key or-keys
on the typewriter and operates small levers, which in
turn operate the punches that perforate the paper,
which, when taken to the caster after being auto-
matically wound on a spool, produces from the per-
forations the exact character or space struck by the
operator. The counting mechanism is nothing but a
simple adjustable adding machine, with two dials one
above the other (that can be set for any length of
line within the scope of the machine), to notify the
operator when the line is full and automatically give
the justification, which is determined from the hand
on the upper dial, this being set in motion when the
line approaches completion. A strong feature in this
machine is that, when the operator makes an error in
a line, which often occurs on account of poor copy,
linterruptions, etc.,, he can, by pressing a certain key,
make the casting machine automatically skip that line
and begin where he wishes. The keyboard occupies
about as much space and weighs about as much as a
small typewriter desk, uses an ordinary manila paper
about one inch wide, which requires no other pre-
paration than to be cut in rolls of the required
width, the feed or spur holes being cut as it passes
through the perforator. The table can be moved
around and used anywhere that the wires can be
reached without bejng fastened in any way to the

GRAPHOTYPE KEYBOARD,

makes the caster a
very clean machine.
The metal pot being
such a long distance
from the working
parts, keeps the ma-
chine cool, and the
fumes of the molten
\ metal away from
the operator. The
justifier is a very
simple electrical
switch, which sends
the current to a
mold-size regulating
pin to give the prop-
er size space called
for in the tape. This
machine occupies 2 x
3 feet floor space,
and weighs about
650 pounds. The il-
lustration shows the
machine in running
| order. There are no
pulleys or belts to
connect with it, as
all the power is
brought through the
conduit, which is fas-
tened on the back

rent over a cable to a magnet or magnets, which oper-
ate pins that locate the matrix over the mold in the
proper position for casting the character or space re-
quired, and at the same time set the mold for the
size of the character or space called for. The mold

TYPEWRITTEN SHEET, PERFORATED TAPE AND LARGE
AND SMALL MATRICES,
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GRAPHOTYPE CASTER.

legs of the machine.
This machine is so
adjusted as to auto-
matically stop on a line that is either a hair’s space
too long or short at the end of a tape, or an improper
supply of metal. In fact, the machine is an automaton,
that will cast, compose, and justify type. The detail
engraving shows the matrix up, giving a view of the
mold, type, and in fact nearly all the mechanical mo-
tions on the machine.

The type has a very deep-cut face with deep coun:ers
or cups, which aid greatly in making plates and stereo-
types and also keep the type from filling up when used
directly on the press, and can be madé either hard or
soft by changing the properties of the metal. This
deep-cut; sharp face is only obtained by using the new
matrix process. - As the type is made on the unit
system and each type or space is a multiple of a
certain part of a pica em, and cnly six different sizes
are used, the corrections are easily made, as the com-
positor can readily determine the size of the space hy
sight, which nearly always does away with the chang-
ing of all spaces in the line whenever the rejustifica-
tion is required; neither does he have to put it in a
stick, and type used for corrections is made on the
machine.

This machine is owned and manufactured by the
United States Graphotype Company, who have their
main offices at 13-21 Park Row, New York. They also
have an exhibit in New York, where a battery of eight
machines has been running for over a year on com-
mercial, book, magazine, and general work with very
satisfactory results, This plan was adopted to give
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the machine a thorough test before putting it on the
market, and save the purchaser a thousand and one
annoyances that have heretofore come out with new
machines. The present machine contains one hundred
characters on the matrix, but has also auxiliary mat-
rices for casting italic, small caps, heavy face, and
all other “sorts” needed. The ordinary work, such as
novel, magazine, catalogue, and tabulating, can be
done to advantage on this machine, and it is small and
rapid. A new and larger machine, containing all the
above-named characters on one matrix, is being built,
and in a short time that too will be on the market.
One of our engravings shows the large and small
matrices, typewritten copy, and a piece of the paper
tape after being perforated.
—_—m— - —————————————————
THE INVENTION OF THE MODERN PRESS.

An extended account of the splendid achievements
of Gutenberg must be relegated to such works as De
Vinne’s “Invention of Printing,” where it more proper-
ly belongs. The primitive press was used from the
time of the incunabula until the eighteenth century,
when William Nicholson practically discovered mod-
ern printing machinery. He was an impractical per-
son, but withal an inventor. 'To say that he was 75
years beyond his time would be no exaggeration. The
invention of movable types is credited to the year
1436; the first really practical press, that of Blaew of
Amsterdam. Benjamin Franklin worked on a hand
press in London in 1725 and practically the same press
is in use to-day by all photo-engravers for a proof-
press. . At the beginning of the nineteenth century
Lord Stanhope invented a press composed of cast iron
and provided with a toggle jcint which facilitated the
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drum cylinder, the double cylinder, the stop cylinder,
and the two-revolution cylinder. The last is now re-
garded with the greatest favor as far as speed is con-
cerned. The double cylinder was evolved from the old-
fashioned drum cylinder. By a duplication of the
cylinders the capacity of the press was doubled; they
worked alternately. The stop-cylinder press was so
called because the cylinder stops at a certain point in
its revolution, thus permitting of great accuracy in feed-
ing and in the amount of color that can be carried. This
press is especially adapted for color and art work
requiring perfect registry. It has now been to some
extent supplanted by the two-revolution. press, where
the cylinder is smaller and revolves twice at each im-
pression, once in contact with the type and again in a
slightly elevated position, while the sheet is being re-
leased and the form returned to its proper position.
The details of presses, such as adjustment and ink
distribution, have received special attention from in-
ventors of printing machinery. - The web perfecting
press has now been improved so that it can be used for
very fine work. In these presses a roll or web of paper
passes into the press, and is printed or “perfected” on
both sides before being cut and folded. We refer
below to very large perfecting presses for news-
paper work; but they are used for magazine and
book work as well. It requires more time to make
ready with a perfecting press, but there is, of course, a
great gain in speed when the press is started. One
of the large illustrated weeklies is now installing a
battery of presses to -take the place of perfecting
presses. In these new machines feeding is done auto-
matically. The cylinder is of very large size, and half
of it is devoted to the printing plates, which are se-
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chine is composed of six pairs of cylinders arranged
with their axles parallel, in three tiers of two pairs
each. They print on both sides of three webs of paper
from separate rolls which are each four pages wide.
One of these sections is so arranged that all six sets
of cylinders will print upon a single web in colors and
black, this web being associated with the three webs
from the other portions in order to form a colored
cover. Each section of the machine may be operated
independently, if desired. There are twelve plate cyl-
inders in the machine, each carrying eight plates the
size of a newspaper page, and either stereotypes or
electrotypes may be used. The ink, is applied to the
plates by four form rollers after having been thorough-
ly distributed by means of vibrating rollers and cylin-
ders.

The immense press measures 35 feet long, is 9 feet
wide, 17 feet high, and weighs about 225,000 pounds.
The number of parts of which it is composed is ap-
proximately 50,000.

The capacity of the machine when printing all black
from six rolls is eqguivalent to 150,000 four, six, or
eight-page papers per hour. If the size of the paper is
increased to twenty-four pages the press will still print
50,000 per hour. The three webs from each part of
the machine are led to the top of the folder, where
they are divided along their center line into webs
two pages wide, and then run down each of the four
formers by which they are folded along their centers.
They are then led to cylinders which cut them into
page lengths and give them a fold across the page to
half-page size. This is one method of running a
twenty-four-page paper. When running as a color
is 50,000 sixteen-page

press the maximum product

-

PRESS FOR MAGAZINE WORK.—THE SHIFTING TYMPAN PREVENTS OFFSETTING OF THE INK IMPRESSION.

work. Taking the subject broadly, however, we are
inclined to give the credit of the modern printing
press to William Nicholson, for his English patent cer-
tainly foreshadows many of the modern improvements.
We may regard him as a Watt, although it took a
Stephenson half a century later to develop his ideas.

The cylinder press was introduced in 1812. Various
improvements were invented, and in 1814 the first
press was driven by steam. In the same year the
London Times put in a press the pieces of which were
carried in by stealth to an adjoining building, owing
to the avowed hostility of the workmen. At six o’clock,
while the pressmen were waiting for the forms, Mr.
TValter entered the pressroom and astonished its occu-
vants by telling them that the Times was already
orinted by steam, and that if they attempted violence
he had an adequate force to suppress it, but if they
were peaceable they would be retained. The speed
was 1,100 an hour! The curved stereotype was in-
vented in 1816 and the improvements all tended to
produce the modern press which is an evolution rather
than a concrete invention. In 1848 Col. Hoe introduced
his huge ten-feeder press, which in point of size was
equal to the great modern double-sextuple newspaper
presses. The capacity of the earlier machines was
2,000 per hour, while those of to-day print and fold
150 000 eight-page papers an hour.

Prior to 1870 printing presses were largely of two
types—the platen job press, in which the impression was
made by direct pressure, and the cylinder press, con-
sisting of a flat bed which held the type form in a
horizontal position, and was carried back and forth
mechanically beneath a large revolving drum carryin~
npon a segment of its surface the sheet to be printesd.
There are four kinds of cyljnder presses in use—the

cured to its surface. The remainder of it is used as a
distributing table for the ink. The great extent of
ink surface makes it possible for the rollers, which
are brought in contact with it, to obtain a perfect dis-
tribution of ink. Tt is expected that presses of this
type will supplant the perfecting presses for very fine
work. They are called art presses.

Great improvements have been made in job presses.
One of the new automatic job presses has a speed of
from 5,000 to 14,000 impressions per hour, the feeding
being done automatically. Paper feeders have come
into very general use. We illustrated one in the
ScIENTIFIC AMERICAN for August 29, 1903. and two
of our illustrations show the same feeder in place on
printing machinery. Press manufacturers built their
machines faster and fast2r, so that in time the feeder
was unable to cope with the press. This opened a
field for the automatic sunnly cf paver, thus increasing
the output from 30 to 40 per cent. The use of paper
feeders has minimized the liability of strikes. The con-
tinuous use of the press adds greatly to the increase in
the output. The feeder can be loaded with pape: at
any time, and the capacitv of the paver truck fis
very large, 20.000 sheets not being unusual. The mech-
anism is described in detail in the article already
cited.

THE NEWSPAPER PRESS,

The Hoe double-sextuple printing presses are verit-
able triumphs of mechanical art. This machine is really
composed of two separate complete printing mechan-
isms, each fed from three four-nage-wide rolls of paper.
The machinerv for the gathering and folding of these
webs of paper is in the center between the two sections

of the machine, ‘Each of the two portions of the ma-
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papers per hour, the outside pages being printed in
four colors and black, and the other pages in black only.
It is most interesting to see one of these great presses
at work. A number of men are required to operate it,
and they communicate with each other by bells. The
folded and counted papers are delivered so fast that
it is almost impossible for the men to take them away
fast enough. In the case of one large New York daily
five miniature elevators are required to raise the papers
to the streast level for delivery to wagons and to the
newsboys.

-

MAGAZINE AND BOOK PRESSES.

The development of the web press and folder for
printing and folding illustrated magazine work has
Leen di'ﬁicult, on account of the quality of printing on
highly-finished papers and the necessarily accurate
registry of the folding required, as well as the handling
in the folder of the freshly-printed web without smut-
ting. The incentive for the development of this class
of web press is found in the growth of the illustrated
monthly publications, improvement in the half-tone
process, and the demand of publishers for a better
quality of printing and folding at higher speeds than
can be accomplished by a sheet-fed press and a sheet-
fed folder. We illustrate one type—the Cottrell.

The tympan sheet is an extra sheet of paper stretch-
ed over the second impression cylinder. make-ready, or
packing, to take the offset of extra ink from the first
side of the web vrinted. and the automatic shifting
tvmpan mechanism is adapted for the self-shifting of
this tympan sheet.

This mechanism has first the abilitv to chanee the
tvmpan in one second of time. while the vress is run-
ning at a high speed, and secondly, the ability to have
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this entire new tympan as often as required. Going
over these points of the invention again, the entire
tympan changes itself, so that you have a brand-new
tympan in an instant. It does this between impres-
sions, while the press is running at a high rate of
speed, and it will do it as often as you wish.

The tympan mechanism consists of rolls of this
manila paper located just inside of the openings in
the cylinder. The paper comes out through these open-
ings, passes across the quarter sections- of the impres-
sion surface of the cylinder, and is drawn in through
another opening in the cylinder onto other rolls.
It winds itself automatically from one roll to
another, across the impression surface of the
cylinder, but instead of moving slowly it travels
across the entire surface of the cylinder in one
quick movement between impressions, giving an
entirely new tympan surface.

The tympan mechanism can be set to shift in
this way once every 10, 20, 30, and up to 150
impressions as the form may require, and thus
it goes on automatically, requiring no attention
as long as the press itself is kept in operation.

A roll of tympan paper lasts a day on fine
work, or on common work for a longer period;
it can then be used again and again—allow-
ing time to dry. The shifting tympan or the
tympan sheet acts in place of a blotter to take
up from the fresh‘ly-printed'surfaces or surface
such portion of the ink as is not impressed in
the paper surface and is not necessary to make
an absolutely black impression. The web after
being printed is carried by its margins to the
folder, where it is cut into sheets, folded with-
out the use of folding rollers, and delivered
without any portion of the printed surface com:
ing in contact with any part of the mechanism.

The Miehle press for general work shown
is of the flat-bed, two-revolution style and
known to printers by this description. The
bed carrying the type reciprocates under the
cylinder, printing on one revolution of the cylinder and
returning to its original position on the second revolu-
tion of the press, which also gives time for the hand-
ling of the sheet by fly or other delivery, and gives
time also for the re-inking of the form, the distribution
of the ink, etc. This style of press also permits the
tripping of the cylinder in case the feeder should fail
to present a sheet at the right time, thus saving the
printing on the cylinder and the offset that ensues.

The special feature of this press is the new bed move-
ment. Probably no part of the cylimder press has been
the subject of so much experiment as the mechanism
for propelling the type bed back and forth under the
cylinder. Of the numerous devices invented, compara-
tively few have developed merit sufficient to attain any
permanent adoption. '

The movement of the bed under the cylinder is even
throughout; the avoidance of any eccentric movement
permits of an even quality of work throughout the line
of impression, permits of its finest register work, like
three-color or similar work requiring accuracy. The
press prints at one
‘time eight complete
covers of a large
magazine which are
equal to thirty-two
pages quarto book
form, one impression
carrying a sheet 48 x
68 inches, and it is at
the Collier Press.
AUTOMATIC JOBBING

PRESS.

It is an entirely au-
tomatic machine. The
stock being dropped
by handfuls into the
hopper, the press de-
livers it admirably
well printed, in such
a convenient form for
ready removal that
one hand can operate
the machine entirely
unassisted on all
speeds up to twelve
thousand per hour.
Indeed, there are
many operators com-
petent to handle the
press at fourteen thou-
sand per hour. The
press is automatic to
such an extent that if
left alone it will stop
itself when it has
printed all the stock
in the hopper. If for
any cause a piece of
stock fails to feed, the
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press throws off its impression automatically, so that
the tympan receives no ink to offset the next piece of
stock that goes through. At the same time the press
stops itself. To start it again is practically an in-
stantaneous process. The Harris press is a small ma-
chine, occupying a floor space of 3% x 5 feet. It
ordinarily takes but one-half horse power to run it.
It is possible to make 250 changes of type forms
a day, and still run off 50,000 impressions where it
is not necessary to “make-ready.” It feeds cut sheets
of paper in all sizes of stock from 4 x 6 inches up to

=

THE HARRIS AUTOMATIC PRESS FOR PRINTING CIRCULARS,

NOTICES, ETC.—FEEDS ITSELF FROM A HOPPER.

and including 15 x 18 inches. It prints in one or two
colors at once a curved electrotype or stereotype form
in all sizes from a single letter up to and including
14 x 17 inches, and one or two type forms in turtles,
each holding a form up to 4% x 8% inches.

The normal running speed on a full form is 6,500

impressions per hour.
an hour.

The feeder is accurate and reliable, involving no use
of air, no electricity, and no buckling, crimping or
doubling of the paper. The sheets are not pushed
forward from the top of the pile, but are pulled out
by the front edge from underneath the pile. It re-
quires very little adjusting for various weights of
paper or for changes in the size of stock. The separat-
ing mechanism is rotary. The stock being fed from
the bottom, the pile is replenished without stopping or
in any way delaying the machine.

The feeder is provided with a choke to prevent more
than one sheet at a time reaching the form, and a trip,
or automatic throw-off, which stops the press and sep-

The maximum speed is 10,000

A TWO-REVOLUTION PRESS FOR WEEKLY OR MONTHLY MAGAZINE WORK,
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arates the two cylinders to prevent the form from
smutting the tympan whenever a sheet fails to feed
from any cause whatever. This makes the press prac-
tically “fool-proof;” so that after a good, competent
pressman has made a form ready and started the job,
the cheapest intelligent 1abor in the shop can perform
the work of loading up the stock pile, watching the
color and removing printed sheets.

Ink and Rollers.

Ink and rollers are two of the most important articles
connected with printing. Printing ink is a
pigment of the required color mixed with an oil
or varnish. It must distribute freely and eas-
ily, work sharp and clear, and not be affected
to any great extent by atmospheric conditions.
It must dry almost immediately on the paper,
but not dry at all on the type .or rollers. The
basis for the best black ink is lampblack and
the vehicle is usually linseed oil. Many pig-
ments are used to produce printing inks of
different colors. Printers’ rollers are diverse in
their composition, each maker having his own
formula. The following is a typical formula:
Best glue ...................... 101 pounds
Black molasses or honey......... 214 gallons
India rubber, dissolved in oil of

turpentine .................... 1 pound
Venice turpentine ............... 2 - ounces
Glycerine ............ ... . ..., 12 ounces
Vinegar ............cceiiiinin.n. 4 ounces

The above formula is given for the mysteri-
ous black composition, so durable and elastic.
Purified and unvulcanized India rubber only is
used.

— et r——

In a printing establishment in New York
city two motors are in use, a 15-horsepower
gas engine and a 25-horsepower electric motor.
The average load carried is only about 10 horse
power. Comparison has been made two months,
when  the gas engine alone was used, and two other
months, when the electric motor alone was in service.
Gas is taken from the city illuminating mains and
costs $1.05 per 1,000 cubic feet. The engine was run
a total of 697 hours, and the gas consumed cost $106.68,
or an average of 15.3 cents per hour, which is about
1% cents per horse-power hour. Electric current is
taken from the Edison mains, and the amount used
during the 686 hours of operation of the motor amount-
ed to $25C.30, or an average of 36.5 cents per hour,
which is about 31 cents per horse-power hour.

Lithographic Color Printing.

A widespread but unsuccessful attempt was made,
about 1880, to substitute zinc for stone in lithographic
work. After this failure, zinc was generally abandoned
as a factor in the lithographic problem, but one firm
has continued to make experiments along this line
with considerable success.

In 1898 the great superiority of aluminium over
lithographic stone was demonstrated. Aluminium is
far lighter, requires
less space for storage,
is cheaper, is almost
non-corrosive, can be
used in sheets upon
rotary presses, can be
used for longer runs
without reproduction
of the design, and
after some manipula-
tion possesses all the
desirable qualities of
stone.

The methods of
manipulation are two.
By the first, the sur-
face of a sheet of fine-
rolled aluminium is
ground off, producing
a porous surface, The
second method is the
formation of an alu-
minium surface by
electro-deposition.

The effect of the ex-
traordinary activity in
invention and im-
provement in the print-
ing world since 1880,
has been twofold. To
the printer himself it
has been injurious
rather than helpful;
to the public it has
been of incalculable
advantage and has
been a potent factor
in elevating the stand-
ards of good taste.
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MECHANICAL *“ PRINTER’S DEVILS.”

A “printer’s devil” is to the lay mind the errand boy
who comes for copy and brings proof. In reality he
is nothing of the kind; a “printer’s devil” is a roller
cleaner, and at the end of the run or day he washes
the ink from the composition rollers and puts them in
boxes. Heretofore hand work has been used, probably
because no satisfactory machine for doing the work
had been invented. Now, however, a mechanical wash-
er has been devised which will clean the rollers of
eighteen presses.

The machine consists of a bed, to which are se-
cured the various parts of the mechanism, an oil pump
and a motor, which serves to actuate it. The lever
at the top serves to set the machine for cleaning roll-
ers from 115 to 41 inches in diameter; it raises or
lowers tension rollers which are carried in gear cases.
Each roller is counterweighted by divided weights, the
upper section being provided with a hook which raises
the upper weight when the rear bar is raised for wash-
ing small rollers. The roller feeds itself in, after
once being laid on the bed, by the propelling or massage
wheels, which are disposed in pairs throughout the
central section of the machine. These wheels are set
at an angle and serve to knead or massage the surface
of the roller. Scrapers disposed vertically between
the propelling or massage rollers take off the color,
and at last it reaches a rotary brush which is opposed
to a wheel made of sheets of leather; this empties all
low places, cleans both ends and brings the solvent to
the surface for the scrapers to remove, and it runs out
on the delivery rollers dry and free from specks. The
solvent used is kerosene oil, which is applied by the
massage rollers.” The foul oil runs down into a trough
and thence into a pail having a wire cloth division.
The oil enters one side, is filtered and is pumped up
again by a rotary pump and used. The machine saves
benzine and rags and above all the time of the press.
This machine, like the lithographic washer, is made by
the Printer’s Roller Washing Machine Com-
pany, New York city.

Lithographic rollers differ from type roll-
ers in that they are covered with leather,
neatly joined. The surface must have the
nap, if leather can be said to have a nap,
raised so as to give it a hairy appearance.
This, by hand work, is done by a scraper and
sandpaper. It will be readily seen that the
washing and graining of these leather rollers
must be a long and tedious process. The ma-
chine consists of a long bed with a head
stock, a tail stock and a movable carriage
containing the scraper and grainer. The
carriage is hauled back and forth by a chain.
The roller is placed in position and clamped
and the machine is started. The knives or
scrapers, as will be seen in our detail en-
graving, where a portion has been broken
away to show them, are six in number.
These knives can be advanced toward the
center like an iris diaphragm. One of the
massage rollers will be seen in the center.
The turpentine or other solvents are supplied
unstintedly and practically cost nothing, as
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A MECHANICAL “PRINTER'S DEVIL.”—WASHES ROLLERS

FOR EIGHTEEN PRESSES,

they are fed to the massage rollers, which
work directly upon the surface of the roller,
regardless of how old and hard it may be.

DETAIL

Knife
DETAIL OF THE LITHOGRAPHIC ROLLER WASHER.

Graining Wheel

Brush

OF THE TYPOGRAPHIC ROLLER WASHER.

The- scraping device
follows, wh,iéh‘ grasps
the full ciccumference
and at one cut the tuf-
pentine and ' color is
exudated and dropped
into a catch basin;
which in turn drains .
into the supply bottles
and is employed ag'hih
and again for rollers
caked with the same
colored ink. Each
color has a separate
tank, so as to favor
the separation = by
gravity and quickly
allow the turpentine
to come to the sur-
face.

The rollers are now
ready to grain. Small
disks are disposed
over the roller. These
have each four saw
teeth inserted in them.
They are rotated at a
thousand revolutions a
minute by - the - medi-
um of a shaft and
bevel gears. Power is
derived from a slotted
shaft which permits ..
the bevel gears to

Massage Wheels

..Roller
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move with the carriage. The roller is run under the
grainer, which gives it its slightly hairy surface. The
machine turns out a dry, clean roller, untouched by
sandpaper and rags; consequently free from lint. The
operator can work with clean hands. The saving in
time is very great, as the machine will do the work in
one-fifth the time and the waste of leather is reduced
to a minimum.

>0

Newspaper Syndicates.

An extension of the scope of the newspaper, during
the last twenty years, to include subjects of more last-
ing interest, led to the creation and extension of the
so-called “syndicate,” which furnishes papers with mis-
cellaneous reading matter, as the news-gathering as-
sociation furnishes them with news. The syndicate
was introduced about 1884, for the purchase and sale
of stories, but has since extended its field to all sorts
of reading matter. While the news-gathering asso-
ciations are largely co-operative, the syndicate is pure-
Iy a proprietary affair, buying articles from authors
and selling them outright to the different newspapers
on their list of customers.

Some syndicate matter is sent out in matrix form,
but most of it is supplied in the shape of galley proof,
to be set up in the office of the newspaper purchasing
it, in the general style of the paper.

Most of the syndicate material is prepared especially
for the Sunday supplement or magazine part of a
newspaper, but the syndicates will furnish almost any
class of articles found in daily papers. In making
sales, the syndicate has a fixed price for articles, and
although it disposes of the same stories or other mat-
ter to a number of papers, only one in each city or
field of publication may receive a given story or
article.

The syndicate is enabled, by its sales of the same
article to many customers, to purchase matter quite
out of the.reach of the individual newspaper, and to
sell it on terms that each can afford. The
scheme is found to be so advantageous that
to-day practically all the newspapers of the
country, except some in a few of the largest
cities, use syndicate matter to 'a consider-
able extent.

Besides the firms engaged primarily in the
syndicate business, certain leading metro-
‘politan newspapers dispose of their own mat-
ter to papers published elsewhere.

-0

'The Rapid Extension in the Gathering

of News.,

In 1886 the New York World reported the
battle of Majuba Hill in six lines, but so
rapid was the extension of news gathering
that, fourteen years later, events in the same
quarter of the globe were reported to the
great American dailies by cable as fully as
though close at hand. The destruction of
‘St‘.l’:igrre, Martinique, in 1902, by an erup-
tion of Mont Pelee, may be mentioned as an
,ill‘{is"tl‘a:"tion of this tendency. Cablegrams
concerning that great disaster reached Am-
erican newspapers by way of Brazil, the
Azores; and Great Britain, costing the re-
wcipients from $2 to $4 per word, with fees
for precedence.

AUTOMATIC LITHOGRAPHIC WASHER AND GRAINER.
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COMBINATION FOLDING AND WIRE-STITCHING
MACHINE,

This machine marks another revolution in the method
or process of handling, putting together, and making
of a periodical. In a continuous and strictly automatic
operation it takes the sheets from the platforms of as
many as five feeders in one machine (representing as
many separate sheets), folds, gathers, collates, covers,
and wire-stitches them, delivering completed copies
without intermediate handling.

The accompanying illustration represents the machine
receiving from the
automatic feeders
three separate sheets,
the two main sheets
making up the body
of the periodical, the
third sheet being the
cover. These ma-
chines took the place
of sixteen folding
machines of ordinary
make, to each of
which was attached
an automatic feeding
machine; also ten
thread sewing ma-
chines, and did away
with the help of sixty
employes, who were
formerly necessary
to assemble by hand
and stitch the im-
mense edition of a
popular periodical.
Since that time, how-
ever, machines-of a smmilar construction have been
made which are designed to receive, bring together,
and turn out a periodical made up of five separate
sheets. Three such machines are now in course of
construction for an illustrated weekly.

The main sheets are each first fed from the feeding
machine to the folder, where they are partially folded,
and then carried to the assembling gage in the ma-
chine, where they are met by the cover. At this
point the several sheets are independently registered
with each other, and are then carried into position for
receiving the wire staples, after which they pass into
position for receiving the last fold. If either sheet
_should be missing at the assembling gage, the incom-
plete copy will be switched out of its course into a
receptacle provided for it. This automatic switch, at
the same time, trips the wire stitchers, so they do
not operate unless the copy is complete, thus pre-
venting the possibility of any but complete copies
reaching the packing box.

As a further idea of the
comvleteness ' of these ma-
cirines, it should be explained
that should either of the feed-
ing machines advance more
than one sheet at a time, the
automatic features of the fold-
ing machine are brought into
play in practically the same
way that they wbuld be if the
feeding machine had failed to
advance a single sheet; in
other words, if either of the
feeding machines advances
more than one sheet at a time,
the sheet will be automatical-
ly switched out of its course,
t he stitchers automatically
tripped, so that such copy will
not be wire-stitched.

In dimensions, the very
latest of these machines cover
a floor space of 37 feet in
length by about 12 feet in
width, and weigh about 15
tons.

On highly illustrated period-
icals the use of this type of
machine enables the publisher
to use a grade of paper and
do.a class of printing that has
heretofore been prohibited
where it was attempted to do
printing and folding at one
operation. By this process the sheets are allowed to
dry before going to the folding machine, and as the
machine receives at one time all the sheeté that go
into the periodical, the work of getting out a com-
pleted book proceeds very rapidly and, at ‘the same
time, economically. This machine is made by the
Dexter Folder Company, of New York.

The Louisiana Purchase Exposition co{rers two
square miles—1,240 acres. It is larger than the Chi-
cago, Omaha, Buffalo, and Paris expositions combined.
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BO0OK-CO VERING MACHINE FOR APPLYING PAPER COV-
ERS TO BOOKS, PAMPHLETS, AND MAGAZINES.

By looking at the cut of this machine it will be
noticed that the books are placed in the receiving
trough, and are fed automatically to the jaws, which
are operated by a cam movement and springs. At a
given point the jaw is opened automatically, and after
receiving *he book closes automatically, moving the
book forward to the glue wheel, which applies the
glue to the book. From this position the book is moved
one step forward to the cover box, containing covers,

FOLDER AND WIRE S8WITGHER.—FEEDS ITSELF AUTOMATICALLY.

Thirty-seven feet long, weighs fifteen tons and does away with sixteen folding machines and sixty employes.

and, while running, the cover box raises up and applies
one cover to the back of the book. The cover box then
proceeds with one movement forward to what is termed
the cover breaker. This cover bLreaker lifts up the
book, pressing the cover against the back of the book
and at the same motion side lips are moved inwardly
to form a joint or crease on the cover. The book then
passes from step to step, as seen in the illustration,
with the cover flying until it has reached the delivery
point, where the jaws open automatically and allow
the book to fall down on a table, and it is then pushed
out of the way by a plunger, so that the next book
may fall down without interruption. The machine
will cover books or pamphlets from 14 inch up to 1%
inches thick and up to 12 inches long at the rate of
2,250 books per hour. By its use is saved, over the
old  way of covering by hand, in floor space nearly
50 per cent and in cost of operation and mainten-
ance over 80 per cent. It is manufactured and sold

BOOK-COVERING MACHINE.—WILL COVER 2,250 BOOKS OR MAGAZINES PER HOUR.

by Messrs. T. W. and C. B. Sheridan, of New York,
Chicago and London.

The anti-diphtheria serum discovered by Prof. Roux,
of the Pasteur Institute, is now being made up in
the form of lozenges for use during convalescence.
The profession had observed bacilli found in the
mouths of patients sevéral weeks after recovery were
liable to convey the disease to others. The lozenges
overcome this and also render preventive inoculation
unnecessary.
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BOOKBINDING.

The history of bookbinding chiefly concerns the or-
namentation of the book, so we will devote our atten-
tion more particularly to the mechanical work of
sewing and covering a book. A book is an aggrega-
tion of folded leaves called ‘“signatures,” the number
of pages included in the signature varying according
to the size of the page, as an 8vo, 16mo, etc. Folding
is done by hand or by machine. The large daily news-

papers have presses of which the folder is a compo-
nent part.

Many of the magazine and weekly presses
are also equipped
with folders. Every
modern bindery uses

mechanical folders,
some of which are
very large. One of

our engravings rep-
resents a combined
folding machine and
wire stitcher which
is automatically fed
by a paper feeder.

Hand folding is
used in some binder-
ies for certain classes
of work, as .is also
hand sewing. Most
books are now sewed
by machine, especial-
ly where there are
several books of a
kind, as an edition.
One of our illustra-
tions shows a battery
of Smyth book-sew-
ing machines. The work to be sewed is placed upon
a table at the left hand of the operator. It feeds the
signatures one at a time to the radial arms as they
successively present themselves. The arm then makes
a quarter revolution, and rises underneath a row of
semicircular needles. These arms are provided with
punches or perforators, which make a series of holes.
The needles pass into and out of the holes thus made,
carrying the threads through the back of the sheet
and up through the hole close to the series of loopers,
which hold open the loops from the transverse stitches
so that the needles can pass through them. The loop-
ers then retire, leaving their loops round the needles,
and then come forward, taking new loops from the
needles. The needles then withdraw, leaving these
new loops round the loopers, and retire to their orig-
inal position ready for the next signature. The sewn
signatures are pushed back on a long horizontal table
in one continuous book, which is separated into indi-
vidual books by the cutting
of certain threads. Each sew-
ing stitch is interlocked upon
itself, and is independent of
every other stitch. Therefore,
a book is held together until
every stitch has been cut or
broken. A product of 20,000
to 25,000 signatures per day
can be gotten off the ma-
chines, while the average pro-
duct of a hand-sewer is from
2,000 to 2,500; In other words,
the machine does the work of
eight to ten girls, and is one
of the greatest labor-saving
devices ever introduced into
tue printing trade.

Before sewing, the edges may
bemarbledorgilded. The edges
of the book are covered with
a size, the gold leaf is applied
and allowed to dry thorough-
ly. It is then polished with
an agate burnisher. The book
is now consolidated by crush-
ing in a “smasher.” It is then
taken to the rounding and
backing machine, which is a
new labor-saving device, do-
ing away with much hand la-
bor, and producing a uniform
product. The edges are cut,
before the book is rounded,
by the aid of cutters, the
construction of which is well known. The book is now
ready for its case. Cases are made both by hand
and machine. They consist of two mill-boards cut
to size, covered with cloth, and the back lined
with cloth. The Smyth case maker, shown in one
of our engravings, employs only one operator and
can make 500 cases per hour. The workman feeds a
piece of cloth cut to the right size to the glue-applying
roll. The machine automatically pushes two boards
from the hoppers toward the center of the machine.
and a strip of back lining paper is trimmed down to
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the correct width, is fed to the proper length, and
is then cut off. The picker, through air suction at-
tachment, descends under the two boards, and the back
lining, and picks them up. While it is making a half
revolution” in a horizontal plane, the cloth car-
rier draws into the center of the machine a piece
of cloth which has just been glued. A picker then de-
scends and positions the two boards and back lining,
and the glued cloth and folding bars are brought into
operation, making the top and bottom folds first. A
distributor then comes into operation, and moves the
case into the press, shown to the left of the machine.
The case dwells in this press during the whole time
occupied in making the next case. It is then dis-
charged upon the receiving table, shown at the extreme
left of our engraving. ‘'The cases are now ready for
embellishment, which may be in metal leaf or in col-
ors. Gold or other metal leaf is applied to the cloth,
and it is then embossed with a heated die in an em-
bossing machine, and the surplus gold is rubbed off
and saved. Ornamental designs are printed upon the
cloth covers, usually by special:presses built for the
purpose which can also be used for embossing. A com-
mon form of embosser is shown in our engraving, and
is what is known as a rod embosser. Composition leaf
is growing in popularity among bookbinders, 6wing
to the fact that it gives a very solid .color, while in
a case of printing it is sometimes necessary t6 run the
case through two or three times; The embossing is
done in the same way as with gold, and the surplus
leaf is rubbed off. The case is now glued to the jacket,
and the books are placed between the boards in what
are called standing presses. Fourteen hundred books,
all of one kind, are shown in the engraving. We are
indebted to The Butler-Ward Company, New York
city, for the interesting series of photographs which
we publish relating to bookbinding.

O

Glass Making by Electricity.

It will be remembered that in the columns of a re-
cent number of the SciENTIFIC AMERICAN the Becker
process of making glass by means of the electric fur-
nace was very fully described. Since the appearance
of that number of the SCIENTIFIC AMERICAN, a patent
kas been granted for an improvement in this process.

In melting the raw materials used in the manufac-
ture of glass by means of the electric are, difficulty is

cften experienced with the mixture, whick consists of -

a powder, or is made up of numerous smaii particles.
It happens that these small particles become agglom-
erated by partial fusion before arriving at the elec-
trodes, so that it is necessary to assist the passage of
the mass by pushing it from time to time. Conse-
quently the mixture arrives intermittently between
the elecirodes, so that the latter, both as regards the
thermic effect and as regards the mechanical wear by

the friction of the raw material, are subject to varying

stresses. Furthermore, the intermittent movement of
the mass causes much carbon dust to fall from the
electrqdes, so that the glass becomes adulterated and
must be carefully refined.

It has been ascertained by a number of experiments
conducted by Jegor Bronn, of CQ}ogne, Germany, that
the disadvantages mentioned can be entirely avoided
if the raw material be passed under or between the
electrodes in the form of compressed rods, balls, bri-
quettes or the like, or better still in the form of ‘a
continuous rod. This end can be attained by provid-
ing above the electric melting furnace an apparatus in
which the raw material can be kneaded and com-

pressed before it is allowed to pass between the elec-

trodes. In order to assist the operation, water or any
binding agent—water-glass for example—may be added
to the raw material; or the calcspar commonly used
in melting glass can be either wholly or partially dis-
placed .by strongly-binding hydraulic lime, plaster, or
the like. For the purpose of producing a continuous
rod, the raw material after being mixed with a suit-
able binding agent is -preferably -passed -between roll-
ers.
easily be carried out in such a manner that the varia-
tions of the electrical current are reduced to a mini-
mum, and that the contact of the material "with the
electrode when heated by the circuit is entirely avoid-
ed. Hence the glass is purer in quality than hereto-
fore,
el O ————.
A patent was recently granted to Napoleon R. Thi-
bert, of Worcester, Mass., for a device which he thinks
will eventually displace the carpenter’s brace for bor-
ing holes. He has devised instead what he calls a bit
rack, and the rotary movement is imparted to the cut-
ting tool by means of a handle, which works in a hor-
izontal guide and with a single pull. The bit is turned
with a speed‘ ten times greater than is possiblé to se-
cure with the present tool. An attachment is provided,
by which it is readily possible to reverse the direction
of the bit. The advantage claimed is that there are
many instances when the use of the brace and bit is
impossible, or at least difficult, and with this impreved
tool a much greater latitude in work is permissible,

By means of this apparatus the process can -
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@ oxrespondence,

The Inventor of the Telegraphone,
To the Editor of the SCIENTIFIC AMERICAN:

Will you Kkindly correct an error which crept into
your admirable account, in the issue of the ScIENTIFIC
AMERICAN of October 24, of a test of the National tele-
graphone on the Rome, Watertown & Ogdensburg di-
vision of the New York Central & Hudson River Rail-
way?

At the request of the officers of the National Tele-
graphone Company, whose headquarters are in Roches-
ter, I gave the appliance the crucial test which you so
accurately describe. Truth demands the statement,
however, that I am not so fortunate as to have been the
inventor of the National telegraphone. My interest in
it is purely scientific and technical.

The honor of the invention of the appliance belongs
to Mr. Edwin D. Grauel, of Rochester.

Rochester, N. Y., October 23, 1903. JNo. DENNIS.

—_—— et r————
The Geysers of Yellowstone and New Zealand.

-'T'o the Editor of the SCIENTIFIC AMERICAN:

In the 'SCIENTIFIC AMERICAN SUPPLEMENT for Janu-
ary 3, 1903, there is an article dealing with the gey-
sers of Yellowstone Park, and reference is made to
those in Iceland and New Zealand. It is stated that
“while the geysers of Iceland and New Zealand are
noted for their size and height, they are insignificant
when contrasted with the Excelsibr, Castle, and Giant.
The Excelsior at times throws into the air a volume
of water which is estimated to be from 50 to 60 feet
in circumference and to often attain a height of 250
feet.” The Waimangu geyser far exceeds in propor-
tions anything described by Mr. Willey as occurring
in Yellowstone Park. The writer has never seen
Waimangu in action, but has often seen the Wairoa
and Pohotu geysers, the former sometimes playing to
a height of over 200 feet. I thought these particulars
of the geysers might perhaps be of some interest to
your readers. J. A. RuppICK,

Chief of Dairy Division,

Ottawa,. Ont., October 20, 1903.

At @@
O

Draper’s Specula Test,
To the Editor of the SCIENTIFIC AMERICAN:
Referring to an article on “Testing Specula of Re-
flecting Telescopes,” by Mr. James Alex. Smith, in
SuppLEMENT No. 1450, criticising and condemning the

. method of testing parabolic mirrors at the center of

curvature, mentioned in my article in SuUPPLEMENT No.
1306; allow me to point out that he is altogether in

error, and has evidently never used the method re-.

ferred to so adversely and unadvisedly. Indeed, he so
entirely mistakes it as to prove that he does not even
understand what he attempts to criticise.

Mr. Smith’s error arises from the supposition that
the very elegant test first devised by M. Foucault, and

" so successfuly used by Dr. Draper in the manufacture

of his large photo-visual telescopes, is intended to
measure the distance (aberration) tetween the radiant
point 2z (in his—Mr. Smith’s—diagram, page 23232) and
the conjugate focal point z. He also wrongly states
that the angle x, D, 2 is bisected by the constant HD;
but let that-pass, although it is not correct.

‘What the test is intended to do, and does do very
accurately, is to measure the distances of za’, zz”, etc.,

representing the various focal points of the different-

zones of the . reflectirg surface of the mirror under
examination. The radiant point 2 may vary consider-
ably without affecting the value of the measurements.

The formula given by the late Dr. Draper is only a
rule-of-thumb one, and of course is not mathematically

‘correct; but unfortunately for the criticism of Mr.

'Smith, instead of -being deficient, it gives a figure
really a trifle in excess of the true aberration at the
center of curvature, but for :all the apertures ever
found in practice, the error is so slight as to be quite
unimportant. :

I write this in the interest of your many readers,
for should any one attempt to correct a speculum on
the lines laid down by Mr. Smith, he would ruin it
beyohd recovery.

Had Dr: Draper corrected (?) his 15-inch specula by
Mr. Smith’s formula, he would have encountered a
longitudinal aberration of nearly 3-10 of an inch an
could have had no definition at all. :

Camden, N. J. EpMUND M. TYDEMAN.

A Weakness in Modern Educational Methods.
To the Editor of the SCIENTIFIC AMERICAN:

As the apex of a pyramid is that point toward which
all the lines of the pyramidal shaft converge and in
which they center, so God is the climax truth toward
which all lines of natural philosophy point and In
which they culminate. As certainly as that the sun
is the center and source of all our light, so certainly
God is the center and source of all natural philosophy.
As to follow any ray of light to its source will lead

to the sun, so, likewise, to follow any natural philos-.

ophy to its conclusion will lead to God, He therefore
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who studies philosophy, or science, and stops short of
God, philosophy, in his case, has utterly failed to an-
swer the mission of its divine appointment.

Webster, the great statesman, well said, “No man
can be a philosopher and deny the existence of God,
for every step in the divine process goes to demon-
strate the truth of the proposition he has denied.”
‘Look in what direction we may, we see the marks of
fitness, adaptation, arrangement, and design, and if
design there must be a designer. All philosophies, or
the divine method of doing things, are but the foot-
prints of creative energy which mark the Creator’s
everlasting going. These ceaseless and endless goings
are uniform, if for no other reason than that man may
follow on to know of the infinite intelligence and

_boundless benevolence of the Creator, and thus, too,

to develop all the native faculties of the mind.

This suggests a new definition of the term ‘“educa- .
tion.” Were we to inquire of six intelligent men as
to the meaning of this hackneyed phrase, we might
have a half dozen different answers. Amid this con-
fusion the student should closely examine the follow-
ing definition of the word education: It implies infor-
mation, 'more or léss, along all lines of wuseful knowl-
edge, such as art, science, literature, sociology, good
morals, and loving religion; and a corresponding de-
velopment of all the native faculties of the mind, such
as the intellectual, moral, social, and religious. This.
definition of the word education seems to be the con-
cession of all sound logic, of all sound philosophy.

Confronting this definition of the term education,
what must we think of the modern state university
which seeks to train. only along secular lines, such as
art, science, history, literature, and the like, giving
little attention to the great science of social relation
and the obligation of such relation, still less of the
greater science of religion, which treats of man’s rela-
tion to his Creator and the duty of such kinship, and
absolutely nothing of the matchless science of God.
The state university proposes to educate the intellect,
largely to the neglect of man’s social, moral, and re-
ligious nature. It is a proposition to educate the head
to the almost utter neglect of the “heart, out of which
are the issues of life.” All this seems to be only un-
intentional blasphemy, and to unwittingly stop far
short of the divine idea. .

Recognizing the fact that a republic, to stand, must
be based on the foundation of intelligence and virtue,
it is marvelous that the state fails to see that to edu- -
cate the head to the neglect of -the heart is, to say the
least, a very dangerous experiment. It ought to know
that the more it puts in a man’s head while his heart
is wrong, the mightier engine it makes of him for
evil. “Knowledge is power,” simple power, serving
alike in the hand of saint or sinner. Intellectual
giants in all ages have gone up and down through the
earth, seeking to destroy all that is beautiful of nature
and lovely of virtue. The state should know that
there is no necessary connection between the develop-
ment of the intellect and that of man’s higher and
better nature. Such blindness to the possibilities of
good citizenship and true manhood is the enigma of
all enigmas. It is a misnomer to say that such a man
is educated, when in point of fact he knows but little
of the gr'eat science of good morals and a beautiful
life, less still of the greater science of a religion of
unity and of endless progress. Only one-half of the
man, and that the poorest half, has been educated.

Not wonderful that the pulpit and the church have
rushed to the rescue, and propose to educate the other
and better half of man’s nature, and thus allow the
chariot wheels of civilization to roll on. The pity,
shame, and disgrace, however, are that the pulpit and
the church have been, and still are, largely handi-
capped by sectism, which seeks to give metes and
bounds to honest religious thinking. They seem to for-
get what everybody knows, that “to think is to differ”’
and that the more we think the more we differ; while
to love is to be united, and the more we love the more
we are united. And the strangest thing of all is that
these good people have failed to see that all human
creeds are of the head, while true religion  is of the
heart.

The optimistic fact is, however, that little by little
the ministry and the people are coming to read that
“out of the heart,” not the head, “are the issues of
life;” that “with the heart.” not the head, “man Dbe-
lieveth unto righteousness;” that “Son, give me thy
heart,” not thy head, is the loving request of a benev-
olent Father. More and better, here and there col-
leges and universities are being founded in the spirit
of liberty-loving America. They propose to educate
along all lines of useful knowledge, and thus give a
corresponding unfolding of all the native germs of the
soul. Education with them means nothing less than
humanity touched into manhood; they therefore teach
a fellowship as broad as the love of God in Christ, and
pray and work for a unified church and a saved race.

T. M. MCWHINNEY,
Chancellor Paliner University, Muncie, Ind.
New York, October 27, 1903.
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THE DUPLIGRAPH.,

BY EMILE GUARINI.
The object of the Dupligraph, invented by a young
Canadian, of Montreal, at present engineer of the
Addressograph, Limited, of London, is the printing
of letters in imitation of those written 'by the type-
writer, the address of the person to whom the let-
ter is to be sent changing automatically in each, and
the signature of the sender placing itself, or not, at the
end of the document, and the whole in one operation.
The parts employed for the printing include a chase
containing the body of the letter,
a belt carrying the addresses and
the word “Mr.,” “Messrs.,” “Mrs.,”
etc., and finally the signature, which
is placed mechanically after the
chase is raised. The signature
may, if desired, be printed with a
different ink, and be autographic,

or not, or be omitted altogether.
The addresses, which correspond
perfectly with the body of the text,
since they are printed at the same
time and inked with the same roll-
er, are united upon the belt of an
Addressograph, a machine well
known in America. Upon leaving
the machine, the letter is therefore
complete. It is possible for each
Dupligraph to print 1,000 letters an

hour. g
We shall not enter into a more
detailed description of the machine,
since the accompanying engravings
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offices, but for commercial houses. It does not necessi-
tate the intervention of a professional typographer,
and the modifications to be introduced into the text
necessitate no tools nor manual dexterity. The ink-
ing is done by special rollers that do away with the in-
conveniences inherent to inking in the ordinary man-
ner. The corrections and modifications of the text
can be effected in a few instants.

The Dupligraph can be used for printing not only
circular letters, but also price-lists, memoranda, sheets
of instructions, lists, etc. It seems to be particularly
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THREE-COLOR PROCESS,

The attempt to print 1n colors from half-tone plates
by means of photographic processes was partially
solved by Frederick Ives, of Philadelphia, in 1888.
Since that date the process has been improved with
gratifying results. The principle upon which it is
based is that by a combination of the three primary
colors—red, yellow, and blue—almost any shade of
color can be produced. Photographic plates that are
specially sensitive to color are used. As in the half-
tone process, a glass screen is placed in the camera.
Three photographic negatives, each
of which is to produce a separate
printing plate, are made of the ob-
ject. In each case a colored glass
screen, excluding certain color rays
of light, is used in front of the
lens. In the production of the plate
which is to print the blue ink, a
red color screen is employed; to
produce the plate for yellow ink,
a blue-violet screen is used; and
to produce the plate which is to
print red ink, a green screen is used.

In printing from these plates
great exactness, technically called
“register,” is required, in order that
the colors may be laid on in proper
place as the three impressions are
consecutively made.

One serious problem which con-
fronted the inventor was the diffi-
culty experienced in so arranging
the line screens that the diagonal

show its construction and operation
sufficiently well. The lines of types
are placed in and removed from the
form - without any trouble and this permits of rapidly
preparing several forms. The form necessitates no
other operation for being printed from than that of
being slid under the inking rollers, because it fits
exactly into the space designed for it. The signature
slides in the same way into its support, which may be
raised or Jowered according to the length of the let-
ter. As for the band of addresses, that is placed upon
a channeled and polygonal roller that automatically
causes the advance of a new address after each letter
has been printed. The mechanism is actuated by an
electric motor placed in the foot of the apparatus.
Contrary to what migit be thought, at first, the
Dupligraph is not a machine designed for printing-

Putting the Type in the Form,

well adapted for the production of prices current, ow-
ing to the facility that it presents for the revision
and correction of figures when changes occur in the
market prices of merchandise.

Upon the whole, the apparatus seems to be destined
to render great services in the wholesale trade, and,
in general, wherever modifications have to be made
in certain parts after each sheet is printed. The use
of the Dupligraph can therefore result only in a
saving of time and labor, and consequently of money.

b

The house in which the American flag was born will
be reproduced by the Betsy Ross Memorial Associa-
tion. The original house stands in Philadelphia.

lines would not form geometric
patterns in the finished picture.
This was solved by the discovery
that by varying in certain ways thé direction of the
lines used for the three negatives, the pattern effect
could be avoided.

After prolonged tests on the Invalides-Versailles
portion of its system the Western Railway Company
of France has decided to heat several corridor trains
electnically. Each carriage is to be fitted with ten
brass foot-warmers, arranged in two groups of five
each. These are connected in series across the 550-600-
volt supply. Each foot-warmer is 80 centimeters long
and 14 centimeters broad. The current consumption
per carriage—i. e., for every ten foot-warmers—is stat-
ed to be 1,100 watts.

Front View of the Dupligraph.

Inking the Signature Stamp.

Taking an Impression of a Signature.
THE ‘“DUPLIGRAPH.”--A DEVICE FOR PRINTING FAC-SIMILE LETTERS, INSERTING NAMES, ADDRESS AND A SIGNATURE.
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THE SCIENTIFIC AMERICAN AND THE SUPPLEMENT.

E have received a letter from a subscriber to -

the ScienNTiFIC AMERICAN who complains of

the fact that occasionally, after having his

interest aroused in some article published
in the parent paper, he finds himself referred to the
SuppLEMENT for fuller details; and although no specific
request is made that the ScIENTIFIC AMERICAN and
the SuppLEMENT shall be thrown into one, the context
makes it clear that this is the thought that is in his
mind. The criticism is frank and evidently friendly,
for in his opening sentence the writer says: “I think
your journal the best of its kind ever published, and I
have been a subscriber for over twenty years, in which
time I have induced a number of friends to become
readers of your paper.” It is possible that other read-
ers of our journal may have asked themselves the same
question as our correspondent, and in explanation of
the course that we follow, if any should be thought
necessary, we offer the following considerations:

It will be generally conceded that the ScIENTIFIC
AMERICAN holds a unique position among the scientific
publications of the day. When the enterprise was
started, now over half a century ago, it was realized
that there was a call for a scientific publication of a
more popular character than those which were devoted
to special branches of science and industry, and were
written for purely professional people; and it was
the belief of the original founders of the paper that it
would be possible to offer to the public, week by week,
a digest and discussion of the current happenings in
the scientific world which, while it was so thoroughly
accurate and reliable as to command the interest and
attention of those readers of scientific literature whose
theoretical knowledge and practical skill placed them
in the very front rank, should yet be so carefully
edited, and the matter presented so judiciously selected,
‘as to render it intelligible and useful to that great
majority of the American public who have neither the
opportunity nor the means to devote more than a
limited time to keeping abreast of the world’s in-
dustrial progress.

It will be realized at once that to conduct a scientific
journal successfully upon these lines, and at the same
time keep it within reasonable dimensions, called for
a very careful selection of material and involved,
necessarily, the rejection of a:large amount of current
literature which was of too.special a nature to war-
rant its insertion within  the covers of"(a popular
scientific journal of the kind' proposed. In the first
twenty or thirty years of the paper’s existence, when
the field of science, mechanics, and engineering was
far more limited than it is fo-day, it was Ppossible to
include in the paper a large amount of scientific in-
“formation and literature which, as the field broadened,
the number  of learned societies multiplied, and
the outflow of lectures,.treatises, and papers grew to
its present dimensions, it was absolutely impossible
to ‘publish except in a form so abbreviated that the

value of the matter would be practically lost. In:

order to meet the difficulty it was decided to publish
an overflow journal, which should appear contempor-
aneously with the parent paper. From the time of
its very first issue, the venture has proved to be a
very successful solution of the problem. The circula-
tion has increased to a volume which proves the wis-
dom of the policy adopted, and it is a fact that nearly
the whole of the subscribers to the SUPPLEMENT are
also subscribers to the SciENTIFIC AMERICAN. Not only
has the publication of the SuppLEMENT served to take
care of the overflow, which includes some of the
choicest scientific and technical literature of the day,
but, by excluding a laige amount of matter which, in
its very nature, was too abstruse or-too .special for a
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large class of our readers, it has enabled the editors
to include in the ScCIENTIFIC AMERICAN a larger amount
of that more popular technical literature that has
served to bring the paper to its present standing.

In order to enable all the readers of the SciENTIFIC
AMERICAN to take the weekly SUPPLEMENT alsc, a com-
bination rate has been arranged by which the sub-
scribers receive a larger amount of technical literature
than is offered for the same consideration by any of
cur contemporaries at home or abrcad. We do not
hesitate to challenge comparison on this score with
any of the better-known foreign technical journals;
and if any reader wishes to estimate on the basis of
amount received for a given subscription, he will find
that the SciENTIFIC AMERICAN and the SUPPLEMENT to-
gether contain as much reading matter as is offered
for the same sum by any other technical journal. As
to the matter of cross reference from the ScIENTIFIC
AMERICAN to the SUPPLEMENT, we can only say that
it follows naturally from the very necessities of the
case that have led us to the publication of two separ-
ate journals instead of combining them in one. Thus,

"in the case of some epoch-marking discovery, such as

that of X-rays or of radium, it invariably happens
that the first authentic announcement comes in the
form of a profoundly philosophical or technical paper
read by the discoverer before some learned society.
In such a case, it is our custom to present an editorial
review of the subject, in which the essential features
of the invention or discovery are described, and a brief
digest of the paper itself is given. At the same time,
there will be a considerable portion of the reading
public that will wish to read the paper itself, and ac-
cordingly the latter is published in the current issue
of the SUPPLEMENT, a cross reference to the same being
made for the guidance of the reader. The policy has
worked so well, and has proved sc acceptable to our
readers, that we feel satisfied that we shall be justified
in its continuance.
el G —— -

DELAY IN THE CONSTRUCTION OF NAVAL SHIPS.

The dominant note in the annual report of Rear-
Admiral Francis T. Bowles, Chief of the Bureau of
Construction and Repair, whose recent resignation
ti'om the navy we must all greatly deplore, is one of
regret at the continued existence of the trouble which
has always hampered the great work of building up
the new navy of the United States, namely, the ex-
treme slowness of construction. To the average citizen,
whose mind is just now impressed with the absolutely
chaotic condition of things in the shipbuilding indus-
try, it will not be surprising to learn that the new
warships that are under contract to be built in pri-
vate yards are from twelve to fifty-three months be-
hind the contract date of completion. On the other
hand, the delay antedates, in some cases by several
years, the period of wild-cat speculation and most
questionable stock jobbing which is chiefly responsible
for the present shipbuilding troubles. Thus, in the
case of the torpedo-boat destroyers, six of which are
from four to four and a half years behind, the delay is
to be attributed chiefly to the inexperience of our
shipbuilding firms in the difficult construction of these
delicate vessels. Many months ago the Bureau of Con-
struction, realizing the impossibility of the boats being
brought up to contract requirements as to speed, sug-
gested *that the standard of speed for acceptance - be
lowered; but judging from the fact that there are a
half dozen of these boats still on the builders’ hands,
it is evident that the failure is even more complete
than was suggested. It is not only the torpedo boats
that are badly behind time; for the ‘“Ohio,” a sister
ship to the “Maine,” is now thirty-three months be-
hind the contract time, and will probably not be
completed until the early summer next year, while the
sister ship “Missouri”
The five vessels of the “Georgia” class are from fifteen
to eighteen months behind time, and we hear the same
discouraging story as regards the other class of vessels.
Armored cruisers are delayed from five to nineteen
and a half months, and protected cruisers from twelye
to twenty-one months behind time. Just here
it should be noted that of all the battleships that are
under construction, the only one which is not seriously
behind time is the “Louisiana,”
port News. The significance of this exception lies in
the fact that the sister vessel, the ‘“Connecticut,” is
now being constructed at the New York navy yard;
and while it is not officially acknowledged that there
is any competition between the government-built and
the private-contract ships, the public will surely be
justified in drawing the conclusion that the building
of ships in government yards has a very material
stimulating effect upon private contractors., Years
ago we supported the late Admiral Bowles in his con-
tention that government-yard construction would serve
as a great stimulus to private contractors, and we be-
lieve that had the practice been in force at the time
the present contracts were given out, there would
have been no such delinquent list as now disfigures
the annual naval report.
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is about two years behind time.

now building at New-.
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DEATH OF PROF. MOMMSEN.

Germany’s famous historian, Prof. Theodor Momm-
sen, died on November 1. Prof. Mommsen had a
varied and interesting career. He was born at Gard-
ing, Schleswig, November 30, 1817, and received his
early education from his father, a Protestant clergy-
man. After the usual course at the Gymnasium, he
studied at the University of Kiel. Whatever poetic
aspirations Mommsen may have had in his youth were
nipped in the bud, for a book of verse which he brought
out with his brother, Tycho, received the general con-
demnation of the reviewers. At the age of twenty-five
Prof. Mommsen was made a doctor of philosophy. The
following year saw the publication of his “De Colle-
giis et Sodalitiis Romanorum,” which began his career
as a historian. The book was characterized by a cer-
tain grace of expression that had not theretofore been
encountered in German histories. The same character-
istics are to be found in his later works and soon estab-
lished his reputation. Later his historical work be-
came infused with a certain bitter irony that enlivened
many a dry page of historical narrative. From his-
tory he branched out into politics and became a radical
propagandist  for constitutional progress. Such was
the violence of his attacks against the prevailing order
of things that the government found it necessary to
arrest him. He was acquitted eventually by the courts;
but he lost his professorship.

A man of Mommsen’s remarkable ability was not
long idle. He received a call from the faculty of
law at Ziirich. It was in Switzerland that he began
his history of Rome. In 1854 he was appointed pro-
fessor of Roman law at Breslau. Four years later he
was called to the University of Berlin. Mommsen was
one of Bismarck’s bitterest enemies. He attacked the
“Iron Chancellor” time and time again in speeches
which, in the eyes even of his friends, sometimes
overstepped the bounds of professorial dignity. He
characterized Bismarck’s tariff policy as a pure swin-
dle. To defy Bismarck was serious encugh; to call
him a swindler was hardly to go unpunished. Natur-
ally enough Mommsen was arrested and tried for slan-
der. The courts, after a hard fight, decided in his
favor. It was one of the great triumphs of his life.

Mommsen’s characteristics as a historian, as we have
pointed out, are above all his lucidity of style and
his wonderful thoroughness. Throughout his whole
life he remained a student, always unearthing new
things, always learning. Often enough students who
had gathered at Berlin to listen to his lectures were
doomed to. disappointment; for the long-faced, lean
old historian had gone off to Italy to gather more
material about Rome. Fifteen years ago a complete
list of his writings occupied some sixty closely printed
pages. As theé historian kept at his literary work after
that time, the bibliography of his works has assumed
even larger proportions. Something of the esteem and
respect in which he was held by scholars throughout
the world was evinced in 1880. In that year part of
his library was destroyed by fire. From all parts of
the world scholars sent contributions to replenish the
collection.

@~

ON THE THEORY OF THE CRITICAL STATE.

Some facts observed by De Heen, Galitzine, Batelli,
and others are at variance with- Andrew’s theory of the
critical state. De Heen has, e. g., shown variations
in the density up to 100 per cent to be present in the
same tube, above the critical temperature and at con-
stant temperature and pressure. As, however, the ex-
perimental conditions under which the densities were
determined are somewhat doubtful, it was interesting
to test these results by a new method free from such
uncertainties, this method consisting in determining
the density both below and above the critical tempera-
ture by means of small glass balloons ascending inside
of the tube in question. Similar experiments, as re-
corded in a paper read at a recent meeting of the
German Physical Society, were carried out by J.
Traube and H. Teichner, a complete scale of small
glass balloons of different densities being prepared.
The densities of the balloons were determined by
ascertaining the temperature at which the balloon
would - become suspended in heated ether. Experi-
ments showed that the balloons, as far az 10 deg.
above the critical temperature, would be kept for hours
in suspension at different heights, corresponding with
their density and that of the surrounding medium,
thus indicating differences in the density as high as
50 per cent and more, though a perfect equilibrium
both of pressure and tempersture be prevalent. Evi-

“dence was thus shown of the incorrectness of Andrew’s

theory, as in accord with De Heen’s experiments dif-
ferent densities may coexist at the same pressure.
Two different matters must accordingly coexist at
the critical temperature, one being liquid and one
gaseous, the critical temperature having to be consid-
ered -as the point at which both matters are miscible
in any ratio, whereas a partial fniscibility has been
observed at temperatures far below the critical point.
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A GRAPHICAL COMPARISON OF RAW AND FINISHED
PRODUCTS IN THE PRINTING AND PAPER-MAKING
TRADES,

When figures get beyond a certain point they lose
their concrete value, and it is necessary to resort
to some other means if we wish to make comparisons
involving figures that run up into millions and bil-
lions. Therefore, we adopt the method of represent-
ing these figures by comparisons of bulk
and form. The basis for the comparison
which we have worked out is the Twelfth
Census of the United States. In the open-
ing article of this issue, devoted to the ‘“Eco-
nomic Side of the Industry,” we have given
a considerable number of the figures which
are here also used.

The manufactures of paper and wood pulp
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Now, having dealt with the vast proportions of the
raw materials, we come to the finished products. Our
comparisons show ‘“news” paper in two forms: first, in
the roll, 454,572 tons making a roll 450 feet long and
225 feet in diameter. News papers in sheets amounted

to 114,640 tons and the flat packages in which it is
put up would measure 484 x 187 x 3314 feet; this pile
New York.

is compared with the World Building,

AdverZesernyg
43 %

s, Foletees
s‘*l?zzm]y/?mdc‘zg

have become so closely related that they are
now usually treated as a single industry.
‘Over 1,986,000 cords of wood were used in
1900 in the production of paper pulp. This
‘would make a cube 634 feet high, and is a
pretty large wood pile when compared with
Trinity Church, New York. Straw comes
next, 367,305 tons being consumed annually,
and making a pile of bales 607 by 405 by 270
feet. We have not considered the subject of
<hemical fiber, owing to the diverse forms in

VALUE OF
PRODYUCTS
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with printing presses denote the relative number of
periodicals of various kinds. Thus the square marked
“Monthly” stands for 1,817 periodicals; the ‘“Daily”
stands for 2,226 periodicals; and the “Weekly,” 12,979
publications. To print the finished product requires
the services of 204,791 printers. If they were com-
bined to make one man, he would be a Colossus 338
feet 4 inches high, and would reach well up toward
the top of the Park Row Building. The
value of printing products, excluding the.
value of the paper and pulp product, which
amounts to $127,326,162, is $347,055,050,
which would make a solid silver column 100
feet high and 27 feet in diameter. This is
compared with the Statue of Liberty. We
feel that the presentation of these enormous
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figures graphically will prove interesting to
many of our readers.

One lesson of the recent disaster on the
Paris Metropolitan Railway is to emphasize
the importance of a special fire helmet for
irrespirable atmospheres. It seems that a
helmet of the kind has been designed, and
the Paris Municipal Council have voted $600
for the manufacture and experimental use
of a number of helmets in the principal sta-
tions. The helmet consists of a glazed cir-
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AMOUNT OF MATERIAL CONSUMED ANNUALLY IN THE MANUFACTURE OF BOOKS AND PERIODICALS IN THE UNITED STATES,

‘which it is consumed, although the bulk is very great,
amounting to 644,006 tons. The old or waste paper
consumed amounted to 356,193 tons. This would make
a solid 499 x 348 x 254 feet. Two hundred and thirty-
four thousand five hundred and fourteen tons of rags
were consumed; this would make a pile of bales 436 x
284 x 207 feet. Ninety-nine thousand three hundred
and one tons of Manila stock, including jute bagging,
was also used.

Five hundred and thirty-five thousand two hundred
and fifty-two tons of wrapping paper would make a
roll 475 feet long and 237 feet in diameter. Book
paper follows, the product being 351,702 tons. This
would make a pile of crates 563 feet long by 371 by
441, feet. Stationery is another considerable item.
One hundred and twelve thousand seven hundred and
seven tons would make a box of stationery 427 feet
long by 267 feet wide by 56 feet thick. ~Squares filled
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cular headpiece surmounted by a small chamber con-
taining an air pump, a visor to protect the face, and
with the air pump are connected two tubes—one for
inspiration and the other for expiration, and merging
in an India-rubber pipe connected with an air compres”vl
sor near the spot to be explored. Three men are néce'sf
sary, one to penetrate into the choke area, the other
to hold a safety lamp, and the other to work the air-
compressor. ‘
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SOME OF OUR COMMON SNAKES.—I.

BY ARTHUR RUSMISELLE MILLER S8PAID.
PHOTOGRAPHS FROM NATURE
BY THE AUTHOR,

O where one may, one finds
a universal horror of snakes
among all classes of people,
Yyet there are fourteen harm-
less to one venomous rep-
tile in the one hundred spe-
cies in America, and of this
number there are not over
twenty-five species, perhaps,
to be found north of Vir-
ginia and east of the Mis-
sissippi. Among these, un-
fortunately, are the rattle-

snake and copperhead, two dangerous representatives
of the pit vipers. No family, however, has suffered
more than the ophidians on account of the sins of the
few. “onsequently, we find the “seed of the woman”
crushing the heads of serpents as if it were a religious
duty, regardless of the fact that many snakes are not
only harmless, but useful.

To make a study of snakes it is necessary to have
them in one’s possession, and those who are familiar
with the various species can secure the non-venomous
without any trouble or danger by seizing the reptile
back of the head with the thumb and forefinger, hold-
ing the other fingers in reserve to press upon the
victim’s throat, should it struggle to free itself; and
if it does succeed in slipping from the grasp, it is too
much frightened usually to think of biting. But no

-
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one should attempt to catch venomous reptiles in this
manner; with them, strong, quick, and enraged by
being disturbed, no chances should be taken. For
their capture the snare should be employed. Indeed,
it is advisable to use the snare in handling all snakes.
Its construction is very simple. In the end of a
stick (an old broom handle will do) drive a double-
pointed tack or small staple partly in; to this fasten a
thong about one-fourth of an inch wide and long
enough tc reach up to the hand, and pass the loose end
under another staple similarly driven in the side of the °
stick two or three inches from the lower end. Be-
tween the two fastenings the thong can be pulled out,
making a noose of any size, which, when slipped over
the head of a snake, makes it a prisoner by a quick
pull on the string. Even a large banded rattlesnake
soon submits to this choking process, but not' until
it has erected its fangs in a vain attempt to bite and
has made a vigorous effort to free itself from the
toils of the snare.

Photographing reptiles is a most fascinating and
profitable study to anyone who wishes to know the
life histories of these interesting and much maligned
animals, although one has to work hard to secure
specimens. Snakes are retiring in disposition, a few
appearing to be somewhat nocturnal in their habits,
and on account of man’s enmity and persecution are
no longer numerous in most localities. Fortunately
specimens can be Kkept in captivity without much
trouble for weeks, during which time valuable obser-
vations may be noted and photographs made under the
most favorable conditions.

; RRTTLESNAKE
@ B

Watersnake 2 feet ¢ inches Long.

NOVEMBLER 14, I903.

The pit vipers are good subjects to photograph.
When either the rattlesnake or copperhead assumes
the defensive (and that is the attitude of both usually)
there is no danger of a movement of a single muscle
on their part while the plate is being exposed. Not
so with the other ophidians, except perhaps in the
case of the blacksnakes, and they will try to escape
oftener than stand their ground when placed in front
of the camera. Almost any snake, however, can be
induced to assume an attitude of defense (its most
interesting position) or can be so completely cowed
by switching it around the neck every time it at-
tempts to run away that the most active specimen
will permit itself to be piaced in any position. I dis-
covered, however, in taking pictures cf snakes that
a dog is well nigh indispensable. Every snake seems
to recognize the dog as a dangerous assailant, and
when thus attacked almost invariably assumes the
defensive. Some dogs will attack and kill the largest
snakes without hesitation, while the majority are
either so afraid of reptiles as to keep away from
them altogether, or satisfy themselves by baying at
them from a safe distance. They kill them by seizing
the serpent in the middle and shaking it so violently
as to frequently jerk it to pieces. The black-and-tan
dog that I had was too small to kill a large snake, but
she would attack it when urged on.

Some snakes which have peculiar markings either
low down on the sides or beneath can be photographed
on a large mirror to advantage. The spots which
would not otherwise show can be seen by the reflection
in the mirror. It also affords an excellent opportunity

Copperhead on the Defensive.

SOME OF OUR COMMON SNAKES,
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Blacksnake 3 feet 10 inches Long.
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to disprove the statement so often made that snakes
cannot crawl on a smooth surface, such as a table
or dish. The mirror does retard crawling, but it by
no means wholly prevents locomotion.

The common water snake or water adder is the
most numerous of our nca-venomous reptiles and the
least desirable on account of its destruction of small
fish. Simulating an old stick it lies in wait among
the aquatic plants for the minnows and other small
fish that seek the shallows of creeks and rivers to
feed where they will not be molested by the larger
fish, only to be caught by the voracious water adder.
It sometimes seizes a fish too large to swallow, but by
perseverance it drags the struggling victim into shal-
low water or drowns it, when it sets about to eat a
square meal. One evening as I was crossing a stream
I saw a black bass at least six inches long floating by
with a water snake not more than two feet in length
holding it by the lower lip. As the bass appeared to
be dead, I jumped into the water to get it. At my
approach the snake attempted to drag its victim back
into deep water, but as I gained on it the adder let
go reluctantly and the fish swam away as lively as
ever. The water snake enjoys a sunbath on the bank
of a stream, on the branches of the bushes overhang-
ing the water, or on a pile of drift. At thc approach
of anyone it glides swiftly into the water and hides
beneath the bank or under the drifts. It is a grace-
ful and rapid swimmer, but there is nothing attractive
about its color nor interesting about its habits. It
bites viciously, but there is, of course, no venom.

We have another snake which is generally found
near water, to which it takes when alarmed. It is
the pretty ribbon snake, the most delicate and beau-
tiful of our serpentine family. It prefers the banks
of secluded streams, where it basks in the sunshine
on some large stone, displaying its three narrow
stripes of gold and two broad ones of light brown.
The eyes are large. Its disposition is gentle, the
little creature seldom attempting to bite. It also pos-
sesses great elegance of form. A specimen I had meas-
ured two feet one inch in length and weighed only
five-eighths of an ounce!

The common garter snake, tc which the ribbon
snake is related, is very widely distributed and is
easily distinguished from other species of our common
snakes by the yellowish dorsal stripe extending from
head to tail along the back. It also is found frequently
in localities bordering streams, where it goes to slake
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its thirst or catch frogs. A large specimen three feet
long which I had in captivity ate in one night a mouse,
a large toad; and three tree-toads, but fasted for six
weeks thereafter. At times, however, it drank co-
piously. This leads me to say that snakes undoubtedly
drink more water than is generally supposed. During
a drought reptiles become very scarce. One August day
when all the small streams had been dried up by a
droughty summer a friend and I found, in -the bed of
a dry run a large garter snake evidently in search of
water. It was taken to an open field, and while I went
after my camera my friend kept it from returning to
the shade. It made two or three efforts to escape, but
he thrust it back with a stick. On my return within
a few minutes I found the snake lying with its mouth
open and stark dead. It may have been injured by the
rough handling, but I am convinced that its death was
caused primarily by thirst and the intense heat of the
parched ground. ’

Among our common snakes none is more interesting
than the hog-nose snake, which forms the initial letter
of this article. The hog-nose snake is known in differ-
ent localities as the blowing viper, spread-head, or
spreading-adder. The body is stout and short, its usual
length being something under three feet. .The color
is a reddish brown above with dark blotches, but some
of the species are black. If the hog-nose has gorged
itself recently, and is overtaken in its slow and labor-
ious crawling, the curious snake halts, and having dis-
gorged its partly digested food, generally a large toad,
moves away at a livelier rate. And if still pursued
or touched the chances are that it will throw itself
into contortions, at length turning on its back and
feigning death with mouth open, tongue protruding
and its tail curled -into a curious little spiral—for what
reason it is difficult to conjecture, unless by playing
’possum it hopes to escape. Many people say that the
snake commits suicide by throwing its jaws out of place.
The wide extended jaws, however, soon come together
and the snake turns over quickly and makes off. When
confronted by a dog the hog-nose is at its best. It
spreads its anterior ribs, flattens its head as if there
were no bones in it, twists its tail into the inevitable
spiral, and hisses as viciously as an old goose. Al-
though perfectly -harmless and useful, the spreading
adder pays dearly for its blustering ways, for many
people take it to be the hated copperhead. Its color
also aids in the deception.

(To be continued.)
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New Boston-New York Electric Automobile
Record.

‘Several days after the Messrs. .Babcock’s run from

" Boston to New York (described in our October 31

issue) was completed, the second electric vehicle to
make this 244-mile trip arrived in New York. It was
the Boston Edison Electric Illuminating Company’s
Columbia service wagon, which is equipped with solid
rubber tires, and is propelled by one of the new Edison
storage batteries. The longest run on a single charge
was ‘the fifty-three miles from Worcester to Spring-
field. The journey occupied four days, and the cost
for recharging en route was stated to be $7.50.

Mr. H. M. Wilson, who ran the machine in this
instance, recently made the return trip in it in 48%
hours elapsed time, or 22 hours, 52 minutes actual
running tifne, thus making an average speed of 10.8
miles an hour. This will stand, therefore, as the
electric vehicle record between Boston and New York,

‘until faster and more powerful electric autos are con-

structed with which to beat it.
_— e r—
The Current Supplement.

The current SupPLEMENT, No. 1454, opens with an
illustrated account by Frank C. Perkins of German
marine boiler construction. M. Eugéne Pettigont pre-
sents an interesting and instructive account of analyses
and tests of paper. “Fire Appliances at the Exhibi-
tion of the German Cities in Dresden” is the title of
an article in which appliances are described which
will probably be new to many of our readers. Mr.
George J. Henry, Jr., recently read a paper before the
Pacific Coast Electric Transmission Association in
which he discussed tangential water-wheel efficiencies.
Mr. Henry has analyzed these efficiencies, not mathe-
matically, but photographically. The paper will boc
accompanied by very striking instantaneous photc-
graphs showing the action of a stream of water on a
Pelton bucket. Prof. Raphael Meldola discourses on the
relations between scientific research and chemical in-
dustry. The biological purification of sewage water
is a subject which will be of interest to sanitary engi-
neers. Emile Guarini presents an account of an un-
usual form of capillary electrometer. ‘“The Faure
Type of Accumulators” gives quite a thorough review
of the principle of storage battery construction and
operation. The usual consular reports, engineering,
electrical and trade notes will be found in their accus-
tomed places.

RECENTLY PATENTED INVENTIONS.
Electrical Devices.

ELECTRIC JAIL-ALARM.—R. F. ADAMS,
Birmingham, Ala. The invention relates to
jail-alarms specially adapted for indicating, at
the warden’s room or separate building in
which he may reside, tampering with or sever-
ing of the jail-window grating by the prisoner
in his attempt to escape by breaking or sawing
the bars of the window-grating.

. Heating and Lighting.

LIGHTING ATTACHMENT FOR GAS-
STOVES.—L. E. Apams, Galena, Ohio. Pres-
sure of gas varies in the mains and sometimes
is so low as not to furnish sufficient gas to
keep a lighted stove burning. At times it
becomes necessary to leave the room or house
for a short period, in which there is a lighted
gas-stove. During this period the pressure of
gas in the mains may fluctuate and get so low
as to allow the jets to flicker dut or be blown
out by slight draft of air. This invention re-
lights the jets upon return of gas to normal
pressure in the mains.

HOT-AIR FURNACE.—T. F. MEINHARDT,
Charlottesville, Va. This furnace provides a
separate heating-chamber for each room, so the
heating chamber can be proportioned to the
area of the room. Means are provided where-
by the opening and closing of the register in
any given room will operate a valve, so that
when the register of any room is opened the

valve controlling the hot-air pipe leading to!

such room will be opened and when the register
is closed the valve will close the pipe and open
communication between the particular chamber
and the furnace dome to prevent undue super-
heating in any particular hot-air chamber or
hot-air pipe or furnace.

STOVE.—J. Woop, Noroton, Conn. The
prime feature of this invention is a construc-
tion involving an air-jacket surrounding the
stove, so that the cold air entering at the bot-
tom may be heated by contact with the walls
of the stove and discharged from the top of
the object to heat the surrounding air or be
carried off to another apartment of the build-
ing in which the stove is placed.

OIL-BURNER.—BE. B. RAyYMoND, Dallas,
Texas. In this patent the invention relates
to a burner which may be used either with
crude or refined oils, and the burner is adapted
particularly to be applied to the fire-boxes of
stoves. The combustion of the burning gases
is complete and no smoke is developed by the
burner.

HOT-AIR FURNACE.—F. J. PiocH, Cres-
ton, Towa. In the present case the invention
relates to hot-air furnaces and to analogous
heating appliances, the more particular object

 being to increase the efficiency and controlla-
bility of the draft and to produce certain im-
provements in construction. Both a sinuous
and a straight smoke offtake are provided. to
permit of proper regulation of the furnace.

Of Interest to Farmers.
SICKLE-BAR.—B. F. Stuart, Rushville, Mo.
In this instance the improvement refers to a
sickle-bar for harvesting machines of all
classes; and its object is to provide superior
means for holding the sickles in place and for
allowing them to be separately removed with-
out entirely dissociating the bar and without

involving the use of rivets or the like.

! Machines and Mechanical Devices.

,  FELLY COMPRESSING AND BORING MA-
CHINE.—G. A. EnsieN, Defiance, Ohio. Mr.

Ensign’s invention has reference to woodwork-
,ing machinery; and his object is to provide a
| Dew and improved felly compressing and bor-
|1ng machine arranged to form oblong spoke-
, holes in the felly, to prevent checking and split-
' ting thereof, and to allow convenient adjust-
ment for fellies of different sizes.

RIMMING MACHINE.—F. UNCKRICH, Gal-
ion, Ohio. The machine embodies a saw for
| trimming the ends of wheel-rim-sections, so as
to cause them to fit properly with respect to
each other, and a hammer serving to drive the
, rims onto the spokes, together with such auxil-
_iary devices as the means for holding the
wheel-hub during these operations, for operat-
ing the hammer and saw, and the devices for
mounting and adjusting the various operative
parts.

LIFTING-JACK.—G. STocKAMP, Hooper,
Neb. In this patent the invention refers to
an improvement in lifting-jacks, and has for
its object the provision of a simple, cheap, and
efficient device which may be used for lifting
vehicle-axles, whereby the axle-spindles may
be oiled. It may be also used for lifting rails,
houses, etc., and possesses great lifting power.

Railway Accessories,
NUT-LOCK.—M. J. WALz, Defiance, Ohio.
The object of this invention is to provide a
construction for a nut-lock that is simple,
practical, very effective in operation, and
adapted for general use to reliably hold a nut
on a bolt for securing the bolt in place and
preventing the loosening of the nut when
tightened thereon. The invention is welli
adapted for application upon a bolt for clamp-

ing two fish-plates upon a track-rail.
STATION-INDICATOR.—P. P. 1. Fyrn, Con-
cord, N. C. ' This invention is an improvement
on two former patents granted to Mr. Fyfe.

It provides a construction whereby the names.

of stations or streets, with or without ad-
vertisements, may be displayed at the car ends,
when the time for displaying arrives, and pro-
vides means operated so that one roller will
wind up material while the next will be turned
in direction to drop its curtain and whereby
the operating means will travel from one pair
of rollers to the other until all in a series have
been operated on. Mr. Fyfe has invented an-
other station-indicator, which displays in
street or railroad cars the names of streets or
stations, with or without advertisements, upon
tapes carried by spring-controlled reels, with
means for causing one tape to be rolled up
upon its reel simultaneously with the next
tape being unwound to expose data and held
in display position until released.

CAR-STAKE POCKET.—J. F. McKECHNIE,
Bleele, Hawaii. The object of this invention
is to provide novel details of construction for
a car-stake pocket which will hold the stake in
a vertical position, prevent rattling of the
stake, greatly strengthen the side walls of the
pocket, and prevent detachment of the stake
accidentally, but permit its convenient removal
from the pocket.

FLUID-PRESSURE BRAKE APPLIANCE.
—A. G. TurrAy, Clinton, Ill. In this case the
object is to provide a safety appliance for con-
nection with the train-pipe in the cab of a
locomotive to cause automatic application of
the brakes whenever the train-line pressure
falls below a predetermined pressure, which is
caused by stoppage of the air-pump or gradual
air leakage not sufficient to apply the brakes
or move the triple valve and allow air to pass
from the auxiliary reservoir to the brake-cylin-
der and out through a leakage-groove without
applying the brake.

NUT AND BOLT LOCK.—H. E. Owen and
A. J. SHAW, Spokane, Wash. The inventors
by this improvement are able to use a round
bolt to fit round holes for bolts, forming the
bolt with the flattened threaded portion to fit
the flattened opening in the locking-plate, thus
furnishing a nut-and-bolt-locking device appli-
cable with great economy to structural work.
in bridges or other structures. This construc-
tion prevents accidental turning of the nut or
of the bolt independent of the nut in use of
the invention, on rail-joints, etc.

Miscellaneous.

DECOY.—G. E. LomeBLE, New York, N. Y.
Mr. Loeble’s invention relates to improve-
ments in decoys for wild birds or fowls, espe-
cially aquatic birds or fowls, an object being
to provide a decoy so arranged as to be op-
erated from a distance to rise.and fall and to
move the wings, thus giving g {ife-like appear-
ance and immediately attracting the birds or
fowls,

© 1903 SCIENTIFIC AMERICAN, INC

SCISSORS-HOLDER.—A. E. MooORE, Winni-
peg, Canada. The prime object is to provide
means for holding the scissors within con-
venient reach of the user and by which the
.scissors may be held securely and readily en-
gaged with or disengaged from the holder. To
this end the invention comprises a body, grip-
ping-fingers carried thereby and serving to
hold the scissors, and a device at the rear
of the body for attaching it to the clothing
of the wearer.

SECTION-LINER.—R. KASTMANN, New
York, N. Y. This is an invention which re-
lates to an instrument for facilitating the
drawing of parallel lines. Such lines are very
commonly employed in the art of drafting to
indicate sections, and it is to this work that
the invention is especially adapted, although
it may be employed in the various other
branches of drawing, if so desired.

STIRRUP AND CONNECTIONS THERE-
‘"FOR.—W. J. MAy, Leonard, Texas. This in-
vention refers to novel features of construc--
tion for a stirrup and connections therefor
which suspend the stirrup and an attached fen-
der device at right angles to each other and
dispose the stirrup in position for engagement
by the foot of a rider without twisting the
connection of the pendent stirrup-leather with
the saddle or disarranging' the fender from
normal adjustment.

DEVELOPING-TRAY.—W. H. C. Dub-
LEY, JR.,, Americus, Ga. Mr. Dudley’s inven-
tion refers to improvements in trays for de-
veloping photographic films, an object being to
furnish a developing-tray of simple and inex-
pensive construction particularly adai)ted for
outdoor or daylight developing and with which
the work may be quickly and easily done with
a comparatively small amount of solution.

CHAIR.-—O. C. DorNEY, Allentown, Pa. The
object of the inventor is to provide a chair of
simple construction, having no parts liable
to get out of order or break and so arranged
that the seat and back may be easily adjusted
as desired. The invention has reference to
improvements in chairs particularly adapted
for use in schools, theaters, public halls, and
the like.

HAT-SHAPING DIE.—M. A. CumING, New
York, N. Y. In the present patent the inven-
tion of Mr. Cuming has reference to hat-mak-
ing machinery, and more particularly to an
improved hat-shaping die for forming bell-
crowned hats—that is, hats in which the
crown diminishes in diameter from the tip to
the base.

CONVERTIBLE CHAIR.—W. D. RUSSELL
and F. N. RusseLL, Streator, Ill. Thig chair
relates to improvements in convertible chairs,
the object being to provide a device of this

(Continued on page 856)
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We positively assert that The Encyclopedia Americana is the most up-to-date, accurate, compre-
hensive, attractive, interesting, helpful and genuinely useful Encyclopedia ever published. p&=If this was
not so there would be no reason for its existence.-&8§ By force of its own merit it is bound to
become ke Standard and supersede all others, especially for American use. It is built along new lines, cutting
loose from the hidebound methods of former encyclopedias.

In its mechanical details, paper, binding, typography, maps, plates, and illustrations, it is superior to any
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Purchasers
Say:
“I am highly pleased with
the manner and thoroughness
with which the work is compiled.
It is certainly a noble and patriotic
.work, and will appeal strongly to the na-
tional spirit of our people.”
GEORGE EpMUND Foss,

Chairman Committee on Naval
Affairs, .57th Congress,

“It demonstrates what no other publication has suc-
ceeded in showing, the vast influence of American enter-
prise, genius, and energy upon the world.”
JoEN K. BRODERICK, M.D,, St. Louis, Mo.

“While its up-to-date character and the unusual scope of its arti-
cles put it far in advance of any existing work of the kind, Iam chiefly
struck by the unusual accuracy of such articles as come within the range

of my information,” JacoB P1ATT DUNN,
§ Sec'y Indiana Historical Society.

“If I were to mention but one feature which strongly appeals to me, it would be
the profuseness, character, and technique of the illustrations.”
JorN D. PARSONS, Librarian Public Library, Newburyport, Mass,

“The pleasure I have already experienced in the possession of an Encyclopzdia that is
accurate, up-to-date and free from a mass of matter of no value to the busy man of to-day has
been worth double the cost of the books,” H. H. MITCHELL,
Sec'y Rep. Editorial Association of Missouri.

‘* Even those who may already have in their libraries foreign works of encyclopzdic value will welcome
this product of American research, skill, and artistic ability.” REV. HORACE C. HOVEY,
Pastor First Presbyterian Church, Newburyport, Mass.

“Too much cannot be said in praise of the Maps and Plates which adorn this Encyclopedia. They lend great
interest to the work and are marvels in their line,” REV. C. P. P. Fox, .
Pastor Baptist Church, Coldspring, N. Y.

“The whole workmanship is of the highest standard, and the articles well written in an up-to-date style which is particu-
larly pleasing. I have yet to find a subject which is not treated thoroughly as could be desired.”
‘W.D. HARDING, Treasurer Bigelow Carpet Co., Boston.

“Pre-eminently a popular digest, written in crisp, attractive, pictorial language. My twelve-year-old son opens the work for the first time
at random, hits upon Bicycling, and reads the article through before looking at the pictures—which is my best test of its popular, untechnical,
graphic style.” ‘W. FARRAND FELCH,
Travelers’ Insurance Co., Hartford, Conn,

‘‘The attempt to publish a distinctly American Encyclopeedia in which the events of American History, the discoveries of American philosophers, the
books of American scholars, and the inventions of American inventors are given their true place, ought to be liberally encouraged and generously met.”
‘WuM. C. P. BRECKINRIDGE, Lexington, Ky.
‘“The work breathes of the spirit of to-day, even in its descriptions of things ancient. Where it explores the dark corners of the past it is by the aid of the are

light and radium. In no Encyclopedia yet produced has there been evident so much independence of mere bookmakers’ traditions, such a determination to present
the actualities in the world’s accumulation of knowledge and the conditions of to-day." ST. PAUL PIONEER PRESS.

Absolutely and Entirely New from Cover to Cover, N Text: New Type, New Maps,

. New lllustrations. Every contributor
an authority in his line. Every article new, fresh, crisp, original, and written from the modern American standpoint.

The Encyclopedia Americana
is sold-exclusively in connection with the SCIENTIFIC AMERICAN through the L

SCIENTIFIC AMERICAN CLUB, < « 258 Fifth Avenue, New York City

CUT OUT AND SEND COUPON ON OPPOSITE PAGE FOR FULL PARTICULARS .
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character that may be easily arranged to form
a reclining-chair, a rocking-chair, a stationary
high chair and jumper, or a bed and when
not in use may be compactly folded.

TOY.—F. R. Davis, Washington, D. C.
This invention is an improvcment in toys, be-
ing in the nature of a light-box designed to
carry a candle or other illuminant to ‘shine
through fancy patterns of mica, colored tissue-
paper, or other transparent or translucent ma-
terial. As the toy is pulled along the ground
its pattern-disks will be automatically revolved,
displaying figures on the disks and increasing
the attractiveness of the box.

DESIGN FOR A BROOCH, BUTTON, OR
BUCKLE PLATE OR LIKE ARTICLE OF
MANUFACTURE.—C. M. WENDELSTEIN, At-
tleboro, Mass. This is an ornamental design
for a brooch, button, or buckle plate, or.like
article of manufacture in which the figure
represents an irregular shaped yet graceful bor-
der pointed with leaf clusters surrounding a
flat surface on which is depicted the full-faced
head and meck of a young woman.

AXLE OR SHAFT MARKER.—O. SOVELIUS,
Hancock, Mich. The apparatus provides means
for marking axles or shafts so as to accurately
lay off thereon the points and lines for the
proper position and direction of the drill or
planing machine in boring, planing and mill-

- ing. The marker comprises a saddle which
sits upon the axle to be marked. A center
punch is mounted upon the saddle, and on re-
lease of a catch is operated by a spring, to
strike the axle and make a mark. Two spirit
levels are provided. - One, which is stationary,
determines the vertical position of the punch
and the other, which is mounted in a. rotary
graduated plate, may be used to measure off
any angle from the vertical desired.

STICKY FLY-PAPER.—O. A. JonNES, Union
City, Mich. The particular object of this in-
vention is to remedy many defects incident to
fly-paper now in use, of which the oozing out
of the adhesive substance over the edges of
the base-sheet upon surrounding objects, is an
example. Another object is to so form the
surface of the paper that it may be readily
and easily separated without tearing or de-
stroying it, yet will always retain the adhe-
sive substance upon the border of the base-
sheet.

FLASK-CLAMP.—I. R. BrRowN and L. A.
BrowN, Ebensburg, Pa. In carrying out this
invention the object in view is the provision
of a clamp for molding-flasks of simple con-
struction that may be quickly adjusted to
lock the flask members together. The clamp
may be made of different lengths, and each
clamp, as it consists of two sliding members,
has a considerable range of adjustment for
different sizes or depths of flasks.

WATCH-HOLDER.—R. K. HOHMANN and A.
ROSENFELD, - San Diego, Cal. In this patent
the invention relates to improvements in hold-
ers or pockets for watches, particularly
women’s watches, an object being to provide
a holder that may be readily attached to a
dress-waist, belt, or any part of a garment
and as easily removed, the device also having
means for preventing accidental dislodgment of
the watch.

MARKING INSTRUMENT.—F. MOEHLE,
Mason City, Iowa. The device comprises a
base with a central pin and a number of
srooves of various forms therein. On the pin
an arm is mounted to slide and to swing, the
arm having a pin arranged to run in any of
the grooves. By adjusting this pin in the
desired groove the arm may be swung..over
the base and various ovals or circles described.
Other measurements may be made by the arm
for describing squares and other like figures.

CHATELAINE-PIN.—NETTIE F. VALENTINE,
Brook Haven, N. Y. In this instance the im-
provement relates to a pin useful in many
respects, but especially designed for applica-
tion to women’s waist or ‘“chatelaine’” bags, in
which connection it serves to prevent the bag
from swinging idly about as the wearer walks
and also prevents the bag from being torn
from its place.

CURRENCY-HOLDER.—F. E. WALKER, Bed-
ford, Iowa. The purpose in this case is to
provide a holder in which bills-may be held in
separate bunches of equal amounts and to so
number the partition strips that the total
amount of cash may be ascertained at a
glance without counting, thus facilitating the
making up of the cash account at the end of a
banking day and also facilitating the with-
drawing of notes of a desired amount.

ARTIFICIAL DENTURE.—G. J. DAVISON,
Richmond, Va. The present invention is in
the nature of an improvement in artificial
teeth, and especially in the means for secur-
ing the porcelain facing. Important features
of the invention consist in not limiting the
improvement to any special kind of tooth, and
to the ability of the inventor to apply rubber-
plate teeth to a bridge without vulcanizing
them on.

LUBRICATOR.—C. L. HOFMANN, Cincin-
nati, Ohio. In the present patent the inven-
tion is an improvement in lubricators, and es-
pecially in that class of such devices for ap-
plication to pulleys and the like wherein the
pulley revolves on a bearing or shaft and the
lubricator -revolves with the pulley. )

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

Let us answer one question in print which our salesmen are asked every day:

«« Why is the ANGELUS befter than any
of its imitators—other piano players?”’

Speaking exactly, the Angelus is not a ‘“ piano player,” but a means or
playing aid with which you can play any known piano music as ¢ skould be
played. Beyond its general superiority in construction—and it is the product
of the Messrs. White, of whom there are three living generations who have
devoted their lives to the work of perfecting high-class musical instruments
—its Phrasing J.ever removes this instrument to a class by itself where the
imitators with their antomatic expression indicators cannot follow.

The Phrasing Lever, a small ivory tablet, simply frees the performer.
You can play any music you like with all the grace and expression known, if
you have an Angelus. If yon wish to play any composition in the conven- §

8 tional manner, you will find this very simple, as the rolls are plainly marked:
but when you wish to improvise, so to speak, or vary the playing to suit every
whim or fancy, you must have the Angelus Phrasing Lever.
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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.

Im}uiry No. 4763.—For the address of the mak-
ers of the Clement gasoline motors.

For logging engines. J. S. Mundy, Newark, N. J.

Inquiry No. 4764.—For dealers in electrical appa-
ratus and supplies for scientific experimental purposes.

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

Inquiry No. 4765.—For f a bl
loader s.ng unloader. SOl L UL, L

“U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 4766.—For manufacturers of spring
motors.

Send for a copy of *‘ Dies and Die Making ;” $1, post
paid. J. L. Lucas, Bridgeport, Conn.

Inquiry No. 4767.—For a second-hand lathe for a
country repair shop.

Mechanics’ Tools and materials. Net price catalogue.
Geo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 4768.—For hand power machinery
for making woolen yarn, 100 to 500 pounds per day.

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

Inquiry No. 4769.—For makers of glove, stock
ing and rope machinery.

American inventions negotiated in Europe, Felix
Hamburger, Equitable Building, Berlin, Germany.

Inquiry No. 4770.—For a machine for corrugat-
ing five-inch sheet metal pipe.

Let me sell your patent. I have buyers waiting.
Charles A. Scott, Granite Building, Rochester, N. Y.

Inquiry No. 47'71.—For dealers in electrical dyna-
mos and machinery necessary for an electrical plant
for a small village.

Gear Cutting of every description accurately done,
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y*

Inquiry No. 47'72.—For manufacturers of veneer-
ed bass wood.

PATENT FOR SALE.—O. Sovelius, Box 293, Hancock,
Michigan, has his patent on axle or shaft worker for
sale. Lays off the joints for drill or other tool.

Inquiry No. 4773.—For makers of a wickless oil
stove or furnace for soldering irons. '

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

Inquiry No. 4774.—For the manufacturers of the
automatic Angelus bell ringer.

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. 4775.—For manufacturers of ad-
dressing machines.

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. 4'776,—For the present address of the
Wiley & usgeil Mtg. Co., makers of the * Green River”
and ** Lightning ” thread-cutting tools.

Contract manufacturers of hardware specialties, ma-
chinery, stampings, dies, tools, etc. Excellent market-
ing connections. Edmonds-Metzel Mfg. Co., Chicago.

Inquiry No. 47'77.—For makers of coin-operating
directory holders.

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. 4778.—For a 150 h. p. rotary steam
engine or turbine.

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

Inquiry No, 47'79.—For fine gear wheels similar

| to those in French clocks.

IMPORTANT TO INVENTORS OF MERITORIOUS
MACHINES OR OWNERS OF PATENTS RE-
QUIRING MANUFACTURING FACILITIES.

A large and thoroughly equippea modern, up-to-date
manufacturing establishment is prepared to make im-
mediate arrangements for the manufacture on a large
scale and on a fair and liberal business basis of novel
special machines well protected by patents. Will con-
sider only machines of new design baving prospects of
large sale. In replying give character of machine and
line of trade, and enough general particulars to enable
us to decide desirability of interview.
tions will be answered. Address

Facilities, Box 713, New York.

Inquiry No. 4780.—For detailed information re-
lative to designing. making and testing concave or
** Mangin » mirrors for searchlights.

Inquiry Ne. 4781.—For parties engaged in rolling
iron and steel in ** U ” shapes.

Tnquiry No. 4782.—For the makers of the Ne
Plus Ultra typewriter papers.

lisquirv No. 4783.—For office specialties of all
nds.

All communica-

Inquiry No. 4784.—For manufacturers of malle-
able iron castings.

Ingquiry No. 4785.—For a machine for graduating
steel bars one inch square.

fnquiry No. 47%86.—For the makers of the * Ser-
pentine” engine for automobiles, also for makers of
water-tube boilers for the same.

Inquiry No. 47S7.—For the manufacturers of the
‘Criterion” music box, or dealers in music for the
same

Tnquiry No. 4788.,—For manufacturers of small

ice-making machinery for home use. .

Inquiry No. 47%9.—For makers of large-size ste.
reoscopes for parlor use. .
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ou realize.
o things with
your hands. Send for a circu-
lar giving contents—the circular
costs only a cent—the book
$1.50 postpaid. If the book
could meet you face to face
you would be the first to pur-
chase. The first large edition
is almost gone, order to-day.

370 Pages 326 Illustrations
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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.

(9225) E. T. R. says: 1. What would
you figure the indicated and actual horse
power of 3% and 6 by 5 compound marine en-
gine, running at 500 revolutions per minute
on 150, 200, 250, and 400 pounds pressure,
cut-off at 5-6 stroke? A. We estithate the in-
dicated power of your compound engine at 200
pounds initial pressure and 500 revolutions
per minute, at 40 horse power. At other
initial pressure, in proportion to the pressure.
2. Can you give me a formula for finding the
minimum thickness of cylinder walls for any
pressure? A. The thickness of small high-
pressure walls of cylinders should be 1-7 thelr
diameter, and for low-pressure cylinder walls
1-10 their diameter. 3. If this engine were
put into a boat 40 feet long, what would be
proper size of screw to propel it at maximum
speed, and what style of boat would give best
results in that line? A. The engine and 40-
foot boat should have a propeller 30-inch di-
ameter, 56-inch pitch. The boat should be
71 feet wide, with fine lines, and should draw
36 inches in depth at the stern, 4. Would it
be practicable to put two engines into same
boat and use two screws? What would be the
maximum speed? A. We certainly do not ad-
vise the use of two engines and screws in a
small boat. You should make a speed of 10
miles per hour. 5. What size of water-tube
boiler (smallest possible) would be required
to run engines at pressure mentioned in query
1, that is, what grate area and heating sur-
faces? "A. You will need a boiler with 200
square feet heating surface sand grate area
16 square feet.

(9226) E. F. P. says: Am I right in
my opinion that the elementary substance
selenium is, when lighted, a conductor of
electricity, and when not, non-conductor? I
mean that in darkness it is a non-conductor.
Would you kindly inform me where I can ob-
tain it, in what form and at what price
(approx.) for ca. 1%/ and 0.05’ thick? A.
You can find the fullest description yet pub-
lished of the properties and preparation of
selenium in the SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1430, price 10 cents. Selenium is a
non-metallic element, a non-conductor of elec-
tricity, but which has its resistance reduced
from. five to twenty times in the sunlight.
The paper referred to describes experiments
and apparatus for exhibiting its peculiar prop-
erties. Any dealer in chemicals can supply it.

(9227) F. H. S. writes: 1.1 inclose
herewith what I take to be a natural curiosity.
The little sheet that so resembles a piece of
mechanically made wood pulp is a portion of
a strip 13 inches long, found in a fissure or
rift in a spruce tree. The constant grind of
the two sections of tree as they swayed in the
wind may have made the formation, or prod-
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uct of worms and the admixture of water in
the way of rain, and the same process of|
grinding may have resulted in this peculiar
production. What do you think? A. The
piece of paper made by macerating spruce fiber
by the rubbing together of the two parts of
the split trunk is very interesting. There
would not appear to be any reason why it
should not be formed under such conditions.
2. One day I was standing on the shore of the
St. John River, and noticed an unusually fat
black cricket, seemingly determined on suicide.
It sprang into the water, and I fished it out
with my cane; it skipped in again and again.
Seeing its determination to remain, I watched
to see what it would further do. The cricket“
produced what, as a boy, we knew as a ‘“hair
snake,” the peculiar monster common in pud-T
dles. Have you ever heard of this before? If|
so, please explain. A. The voiding of a Gor-
dius, or hair snake, by a cricket is also an
occurrence which is probably not often wit-
nessed except when the insect is in
for observation. This little worm, erroneously !
thought to be a transformed horsehair, spends'
a part of its life in locusts and other in-
sects, and when it is prepared for the change, |
it merges into the outer world.
count .of its transformations may be found in '
Packard’s Zoology, under the genus - Gordius, '
and. probably also in books of a similar char-
acter. !

captivity |
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the article to us at our expense. Whether you
buy or not, we payall express and other charges
—you pay nothing, neither do you assume any
risk or obligation whatever. We submit our
goods on their merits, with absolute confidence
that their quality, low price and our easy terms
of payment will command your favor. We ask
but one opportunity for adding your name to
the largest list of pleased customers with which
a Diamond house was ever honored.
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We are the Largest House ) %, -
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They will refer to their Commercial Agency
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without question.

given with
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mond, is the broadest apd strongest ever issued
by a responsible concern. Further, we give
the broad guarantee of complete satisfaction to
every purchaser. Our exchange system is the
most liberal ever devised, for it permits you to
return any Diamond bought of us, and get the
full amount paid in exchange for other goods
or a larger Diamond.

will not be com-

Your Christmas Plans ¥\ ot be com-

havelooked through our Catalogue, and con-
sidered what you can do in gift-making in con-
unction with the LOFTIS SYSTEM. The
5.00 which you mx{lt pay for something cheap
and trashy, will make the first payment on, and
Bl't you in immediate possession of a splendid
iamond or Watch. You can thus make gifts
that are commensurate with, and appropriate
to the circumstances, without any considerable
initial outlay. There can be no more favorable
time than the present for buying a Diamond.
Prices are advancing steadily and a profit of 15
or 20 per cent within a year seems assured.
Dealers generally agree in this prediction.

we have a proposition to make which is thoroughly
? characteristic of our house. Itis nothing less thana
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EOW TO MAKE AN ELECTRICAL
Furnace for Amateur's [Jse.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be m+de by any amateur who is versed in the
use of tools. This article is' contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents,
For sale by MONY & Co., %1 Broadway, New Xork City,
or by gny bookseller or newsdealer

NEW BOOKS, ETC.
THE CARE OF A House. A Volume of

Suggestions. By P. M. Clark. New
York: The Macmillan Company.
1903. 16mo. Pp. 283. Price $1.50.

Considering the importance to happy family
life of a comfortable dwelling, and the dis-
tress, anxiety, and expense often caused by
defects which, if understood in season, might
have been easily remedied, the writer has
thought that a simple explanation of the struc-
ture of a modern house and of the appliances
which are attached to it, with descriptions of
the disorders to which they are subject, and
of the methods of preventing and curing such
disorders, might be found widely useful. The
book is an admirable one, and should be in
the possession of every householder.

THE ENCYCLOPEDIA AMERICANA. A Gen-
eral Dictionary of the Arts and Sci-
ences, Literature, History, Biogra-
phy, etc., of the world, in sixteen vol-
umes. Editor-in-Chief, Frederick
Converse Beach. New York and Chi-
cago: The Americana Company.
Vols. III. and IV.

We are very much mistaken if, as the suc-
cessive volumes of this new encyclopedia ap-
pear, the subscribers do not fall more and
more in love with the work. The third and
fourth volumes have all the characteristics of
thoroughness, literary excellence in the ar-
ticles, beauty of print, artistic merit and ap-
propriateness in the illustrations, ‘and special
adaptedness to the purposes of American stu-
dents and writers so favorably noted in the
first and second. Original research is evident
on almost every page. The editors have found
small use for the mere copyist among their
contributors. The work breathes of the spirit
of to-day, even in its descriptions of things
ancient. When it explores the dark corners
of the past it is by the aid of the arc light
and radium. In no encyclopedia yet produced
on this side of the Atlantic, if anywhere, has
there been evident so much independence of
mere bookmakers’ traditions, such a determina-
tion to present the actualities in the world’s
accumulation of knowledge and the conditions
of to-day. The illustrations include splendid full-
page portraits of Gov. Bliss, of Michigan;
Charlotte Bronte, William Cullen Bryant,
Robert Burns, Andrew Carnegie, Thomas
Carlyle, and others. The various articles on
mechanical industries and natural science are
accompanied by excellent photographic and
other views. Biographical notices of artists
are accompanied by fine reproductions of some
of their masterpieces. The double-page maps
of countries and cities are numerous and mod-
ern.—Pioneer Press, St. Paul.

ELEMENTS OF ELECTROMAGNETIC THEORY.
By S. J. Barnett, Ph.D. New York:
The Macmillan Company. 1903.
8vo. Pp. 480. Price $3.

The author says in his preface that he has
tried to present in systematic and definite form
a simple, rigorous, thoroughly modern intro-
duction to the fundamental principles of elec-
tromagnetic theory, together with some of the
simpler of the more interesting and impor-
tant non-technical applications. The work
makes no pretense to completeness, but is
written for the serious student of physics,
who will make liberal use of more detailed
treatises of handbooks and of journals as oc-
casion demands. The subject is largely taken
up from a mathematical standpoint.

SMALL YAcHT CONSTRUCTION AND Ric-
GING. By Linton Hope. New York:
Forest and Stream Publishing Com-
pany. 1903. 8vo. Pp. 177. Price $3.

The author deals with this subject from the
keel up, and the detail drawings are most ad-
mirable. The book gives precisely the informa-
tion that inexperienced yacht-builders are sure
to desire to know. It is a book that we can
commend to all yachtsmen or would-be yachts-
men. There are a number of large-scale plans
in a pocket at the back of the book.

HoMorPHONIC CONVERSATIONS IN ENGLISH.
GERMAN, FRENCH, AND ITALIAN. Be-
ing the Natural Aid to the Memorv
in Learning Those Languages. Bv
C. B. and C. V. Waite. Chicago:
C. V. Waite & Co. N. D. 16mo.
Pp. 137. Price $1.

The distinguishing feature of this work is
that the principal words of nearly every seh-
tence have a like sound and a like meaning
in the four languages, or at least in three of
them. It is manifest that this aridngement
will be of great service in enabling the learner
to remember, not only the words themselves,
but the construction of the sentences as well.
It is simply applying the principle of associa-
tion to aid us in learning the languages.
Some of the methods therein taught are ex-
tensively practised in every-day life, but this
work differs from those in that it contains
not a single artificial sentence, hence it is
called a natural aid to the memory.

THE AMERICAN STEEL WORKER. By E. R.
Markham. New York: The Derry
Collard Company. 1903. 12mo. Pp.

343. Price $2.50.
An experience which covers twenty-five years
of actual practice in the various branches of
machine shop work has taught the writer of

the present volume that much more depends
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e i e
on the condition of the various cutting tools T S R e TR
he uses than mechanics in general realize. The S
improvement of cutting edges depends largely ST 3
upon the treatment of the steel, and it is the Return In f"“ days fo ‘ﬁm

object of the present volume to make a thor-
ough examination of the entire subject. He
has performed his task in the most acceptable
manner, and the book cannot fail to prove of
the greatest possible value to all mechanics.
It is freely illustrated.

Unlted States Envelope Co.

.Sprlm;tl(sld ‘Mass.
O, S, A

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued %
for the Week Ending i
November 3, 1903, 5

AND EACH BEARING THAT DATE [: United States Envelope Company A

[See note at end of list about copies ot these patents.|

Worcester 4

Accumulator plate or grid, J. von der Pop- d \

penlburgd PerENeooREgRo0000n00eaB0Ra0 00 743,188 :
e % 142805 G 35 Water Street Mass.
Acid ester and making same, trimethyl- ' SN

cyclohexenoncarboxylic, Merling & Welde 743,305 3 . R
Acid, making anthraquinone alpha disul-

fonic, R. E. Schmidt ................. 742,910
Air and separating oxygen therefrom, ap-

paratus for liquefying, E. C. Thrupp... 743,349
Amusement, mechanical, 0. B. Danner.. 743,377
Anesthetic administering apparatus, G. 5

15 0830 155 6806800000000600000000000 c... 743,409

Anesthetic apparatus, 743:294

Animal trap, G. 742,953

ﬁggﬁ;‘ftl’ e A peraten for " heating, e 28 Note, The window in the face of the Outlook Envelope is covered aud completely sealed with a very strong and extremely transparent insert,
J. W. Nesmith .................... . 743,020 | oo through which the address on the communication in the envelope is very clearly disclosed.

Assay furnace, crucible, C. N. Authony
Auger, well, C. N. Hutchins

Automobile steering mechanism,
Awning fixture, A. De Simone
Axle, rotary, C. Faulkner.....
Back band hook, I. G. Carmack...

Back band hook, J. W. Hazlewood. . 742 984

Ball. See Goli ball.

Band cutter and feeder, O. W. Brown . 743,143 :

Barrier and door holder, folding, C 8 -
& 1. E. Howard 743,079

Basket, J., Jr., & W. Brown 743,057

Bath fluids, means for introducing gases
into, L. von Orth .. 743,025

Battery, J. W. Gladstoue , 742,857

Battery, Schauli & Loewenstein 743,337

Battery charging system, secondar, 3
CB9h (e e B0 88000000000 . 742,886

i R g e il An Argument for the Outlook Envelope

Bed, folding, C. P. Brown........... .. 743,142
Bed rail, W. D. Hall ................ .. 743,073

Bells, orchestra, C. H. Agne......... .. 742,952
Billiard cue tip, H. Seelinger...... .. 743,041
Binder, temporary, E. A. Trussell........ 743,114 . ) . ) . . )
Blowpipe, oxyhydrogen, W. H. Murphy... 743313 It renders absolutely impossible the mistakes—always annoy- in addressing, besides saving the-time and labor involved in
Boll%r;iticooif’%‘}““&cflf"fst;l;ieo; e‘i’,f"’éltei',f pég’ ing and in many cases embarrassing and expensive—which so addressing the envelopes.

y . > 3 X . .

B. FitzpatricK...........coeevenennenns 743,380 frequently occur through addressing envelopes or inserting the By its use mail can be dispatched at frequent intervals
Boiler water purifier, I V. Holmes. .. 743,385 instead of accumulating through the day waiting tor envelopes
Bolster, C. F. Huntoon ............ .. 743,288 wrong contents. . g & y & P
Bolt cutter, N. Lamb ................... 743,003 Here are a few facts to bear out this statement: The report to be addressed.

B°”(.0’§3.§?§§a varensél, sir(ll% ell])];)lt erextractor, - of the dead-letter offices for the fiscal year shows total receipts This envelope has only been on the market a few months,
Bomb, despa'tch,' H B Litt]eegagé:”“':: 743:302 of 9,300,351 pieces of mail matter of all kinds, an increase of but its absolute accuracy, combined with the saving of time
Bookkeeping, E. E. Crandall ....... . 743,151 nine per cent. over last year. Of the letters and parcels opened and labor, has already resulted in its adoption by many of the

Boot tree, W. F. Packard .............. 743,322

Boring or planing concave or eyiindroidal 50,869 were found to contain money to the amount of $48,498, largest houses in this country. o .
surfaces. automatic tool for, Knight and 50,874 commercial papers with an aggregate face value Do not lose sight of the fact that it is possible to use any
& Benjamin .............ooociiein, 743,293 of $1,399,936. business form, if properly arranged, in the Outlook Envelope.
Bottle, non-refillable, R. Hearns ... .. 742,985 ey . X . .
Bottle washing apparatus, O. Eick ........ 743,155 In using the Outlook the address on the Statement, Invoice, On request we will mail you a set of samples showing how
gouguetb holdefrl f()llnt.‘ll)iln, kE RBulghaE i ;gg(s)gg Letter, Notice, Circular, or any other communication, constitutes the forms for Statements, Bill Heads, Memorandums, Note and
Brake operating  apparatas, ~ Canfield & the address for mailing, thus eliminating all chance for error Letter Heads should be arranged to fit the Outlook Envelope.
)L A B 56800000080 00080080 0000000 742,834
Bread mixer and kneader, J. F. Stevens,
TeiSSUe ...iiiiiiiiiiiiiiiiriiiireanaan 12,167
Brick for heating purposes, porous, J. J.

4 O S 8005006000 000 Tn 000080000000 742,879
Bt S, [ g SEND FOR SAMPLES AND PRICES
Broom filling table, rotary, L. J. Rem-

Broom or brush, ‘Fotary, L. ¥ Hémmels. 145188
Buckle, harness, E. Davidson
Buckle opening device, G. F. Carey

[ )
Buffing pad holder, T. Robinson 7 }'
Building block and wall, F. E. Kidder.... 743,391
Building structure, Ellinger & Kopczynski. 743,262

Bunsen burner, A. H. Humphrey......... 742,990
Burial casket, P. J. McGuire .. 743,395 “-
Burner, A. J. Coghe ........cccivivniirnnn. 743 148
Buttonhole cutting and stitching machine,
B By Allen o, T43,212, 743,213 SPRINGFIELD, MASSACHUSETTS
Cable grip, W. O. Gunckel .............. 743,381
Camera plate holders, llght excluding at-
dtachment for, R. A. Bacon............ 743,216
Candle molding apparatus, J. Burpitt ...... 742,833
Canned goods processing apparatus, R. D. 3 METAL POLISHES.—FORMULAS FOR E A s I LY Why pay for &
Bradley .......cccoiiiiiiiiiiiiaiianan 743,234 ; . Putz Pomades, Pastes, Liquids, Powders and S0aps, for 'l’:lking Machine
Cap or closure, screw, J. C. Potter ...... 743,189 ~TOOL polishing metals, are contained in SCIENTIFIC AMERI- beborit e 5?‘
Car brake operating mechanism, railway, CATALOGUE CAN SUPPLEMENT Nos. 1:28:3, 12 and 1289, EARN ED i ggiro::ne:‘:‘i
J. H. BrUCE ...eevuiieeennnnecnnnnnenns 743,144 . Youw’ll ind it always convenient to | Price10 cents each from this office and all newsdealers est selling F'an
Car, convertible, H. Romunder......... .. 743,198 have as a useful arcd instructive book Articles? 'rh‘g
Car, convertible passenger, A. Kimble..... 743,291

Car coupling, G. WIIEY ... .ovuveneenninens 742,944 Montgomery & Co.’s Tool Catalogue seliquickly,having

i al
Car coupling, J. B. Strauss . . 743,110 The new edition has704 l[(m.ges and is ,f,f.'i'".:eev”':?
8ar (:fupling, S.S E. Jackman. ;43,;6&; co |0usl lll?%mteqffgoz‘fr, et size 634x Send name apd
ar, ump, H. 15 148 S B8 008008808800 1t ent by mal r 4oC. address, we will
Car grain door, railway, F. Hachmann .... 742,983 | CATALOGHE Ne2| MONTGOMERY & Co., mail you post 1‘1
gar mertalshc,HJ.bA.t Driver .......ccc00uen ;:g,?gg | LATALOGIE N2 105 Fulton St., New York City. ;!;:.lh'l‘gom& on
ar roo: erber 00 )
Car seat, H. White 743,210 Proper knowledge of your Sell them at 10 cts, each, When sold, send us the38.00

and we will forward a T alking Machine 20 inches lon,
U-ea elther Columbia or ‘z’letnr Disc Records. Wewill
rfeit 8100 toanvone who remits $3.00 and can prove we do not

own natural attributes
is necessary to a

HAPPY AND SUC-
CESSFUL LIFE

Car ventilator, exhaust, L. C. Lanphear.... 743,005 “ ,,
Carbureter, explosion engine, F. H. Smith. 742,920
Carbureting apparatus, W. Kahle ........ 743,(2)(855

i 743,261

Carding engine puppet, W. H. Eddy........

O ning, A Lota" o, S s CHUCKS

Carrier. See Cash carrier.

neud a Talking Machine complete with 25 points, Including
a Comic Song. Itreproduces songs, speeches, band musie, etc.,
and can be use lt all entertainments and concerts, in any size
hall or room, It has niano finished base. with concert sound box

and 14-inch metal Amplifring Horn. This machine is open for

Cart or wagon, dumping, T. M. Murphy.... 743,312 All styles and sizes. inapection at our offices. Send your order at once to
Cartridge, gun, W. C. Bush............... 743,242 nn S'LVAN“S SAFE JEWELRY 00., 19 Warren 8t.. New York.
Cash carrier, W. L. Churchill ... . 000 743,060 | Send for Catalogue. N7
O eI i 1SS! APBATALIS L6 | THE CUSHMAN CHUCK CO., STALL'S FAMOUS || siEcTRO MOTOR. sIMPLE, HOW TO
Ceiling or floor construction, H. Eggert.. 742,849 | 189 Aliyn St. Hartford, Conn. h R Op s R e O L o oNalsma tleleos

<) M J tric motor devised and constructed with a view to assiste
Cemanc,B;n‘;g::acture of Portland, H. K. 743.218 SELF AND SEX mighmgateurs Lo make a motor. ngcfh mm!kl)ttbte dnveg
Chain, eonveyer, M.’ Gariand. 11111111l 735070 FOR LIGHT AND MEDIUM WORK SERIES Which would have sufficient power t0 operate a foot
Churn, "W, L. Bashford ............. ... 742823 this new 14 inch Strongly endorsed by hundreds of [l (" SPlA"T] Havros.  Contoined 1 SCIENTIFO AMER:
Cigar band, L. M. Weiller ... 743,208 proinent people ICAN SUPPLEMENT, No. 64 1. Price 10 cents. To be
Cigar machine, E. Kubne ..... ... 742,877 a«_ B F B A RNES Dx. SraLL Men’s Series—4 Books bad at this office and from ail newsdealers.
Cigar or pine tray, J. B. Crapp............ 743,253 By Sylvanus Stall, D. D
Cigar pressing apparatus, R. Woerner.... 743,368 Upright Drill is the best tool m.xde s Lo Do
Circuit controller, alternating current, C. Substantial, well built. up to date. 1'he What a Young Boy Ought to Know

CUBhret .. 742,976 gnvutlg power lis strolilg and p:gift:ve (;he ‘;that a ‘Y(oung “anbOuglg tthnov;'(
Circuits, potential regulator for alternatin vestep cone glves wide rang peecs— hat a Young Husband Ought to Know

current, H. R. Stuart .or. oo % 742,926 e om e e e e What a Man of 45 Uught to Know
Clasn, G. M. Hubbard .................. 743,286 - =
Clothes line apvnaratus, Knight & Roby.. 743,001 B. F. BARNES COMPANY, Rockford, Ill. Women’s Series—4 Books
Clutch, E. C. Henn .........ccovuivunenn. 743,078 By Mrs. Mary Wood-Allen, M.D., and
%oat breast stay, MC Né I\%rks. 0P 5 ;gggi Mrs. Emma F'. A. Drake, M.D.
ock, water gage, C. C. akefield...... . Price What a Young Qirl Ought to Know
Coin controlled machine coin controlled
feeding apnaratus, E. 8. Scheble 742,909 $15. Wza: a zoung ‘\v\/?;'e.?;'uo::gl:z :? I‘()IIOW g

Comnuting machine, J. W. Todd.... . 743,113 ata Young g now 5::.‘1“"““""“" " ble,low.

What a Woman of 45 Ought 1o Know

8 Books at $1.00 Each, Postpaid

SPECIAL-Send for free descriptive printed
matter with tables of contents.

Concentrator, J. J. Montgomery.......... 742,889
Confectionery, manufacture of sweetmeats

or similar articles of, E. W. Barratt. 743.219
Converter coupling, universal, T. H. Tracy 743.408
Conveving and loading machine, J. A. Low. 743,008

P Adds, , Di-
vides. Cammet make mistakes. Compuus nine columns sim-
ultaneously. Savestime.labor,brain, and will last a lifetime-
“One should be in ever{ bmune-l office.”—Joe Lee Jameson,
State enue Agent, A
“It s worth its welght in gold. "-.am W.Thmpson. Spec't
Agt. U. S. Dept. of Labor, Boston, Mass.

IGNITERS

m for Marine. Stationary and
Automobile engines. Will

Cooking utensil, C. D. Angur............ 742,955 7 save their cost man times
Gora MEnotter wranning, T Terwilloger. | 148947 over n one ear. * 7 e T Hies e Prics 8.0, prepeld o U.8. ookis freo. Aasate wasted
(ore and tire, resilient, C. Miller........ . 748,300 The Cariisle & ’,:“.‘:.:,{"co_, '\ LA P C. E LOCKE M'F'G CO.. 25 Waelast 5t.KensetL.]

(Continued on page 360) Clittan Ave., Cincinpai, O
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Core making apparatus, W. Weaver...... 743,121
Corking machine, J. Coomber............ 743,251
Corn shucker, N. Ostiguy..... . 742,

Corset, J. M. Van Orden.. .
Cowl, W. J. Kayser .... .

Crate, egg, A. T. Bodle . 743232
Cream separator operating mechan m,

F. Persoons ..........

‘ WEBSTER'S - 143,186
. Crushing and pulverizing mill, E . i
Cultivator, disk, N. S. Barger........... 743,220 !
INTERNATIONA Cuspidor, pocket, W. C. Mitchell . . 743,394
X Cut out and controlling switch,

L. S. Chadwick ............ccccvviee. 743,246 !

Cutter head, J. Bresman
Cutting apparatus, A. Stevens
Cylinder, metal, E. E. Arnold .
IR Derrick,” W. §. Jacobs
- l”’! g DICTHRARY Dlggmg machine, trench, J. H. W. lebe 743,300
B ' . . Dish mop, self-soaping, B. B. Babbitt .... 7
\ y \ J o~ Disinfecting apparatus, F. M. Wise ..

’ ) X Disinfecting apparatus, P. Simundt.

7
Disinfecting device, telephone, N. J. Tubbs 743,353

Display and vending case, W. Meyer.. 743,182
Display apparatus, F. Woodbridge ........ 743 128
Display apparatus, color changing, F. Wood-

bridge ........c.iiiiiiiia., 743,129
Display cabinet, J. U. . 742,878
Display rack, T. P. Lon ‘. . 742,883
Display stand J. S. Sutfern . . 743,048
Display system, electrical, F. L. O’ Bryan 743,024

L e Displayin and tretchmg device, glove,
. 000 N W EdNLARGED M. V. Hammack oo oorere. B 743,276
ew ords, etc. Door hanger, E. Brent ........ ... T743,1
dazene" of the World. Door hanger, H. C. Smith .. 743341
"Ee,;" o Biggranhical Dictionary. N} | D000 ! *mixing ana ‘knesding apparatis, . - ooro
ited by s , J.
Newé"lates Throughout. RlCh Bindings. Dryilggehl]'glelk curtainor .................. 743'090x .
2380 uartoPaggs._sooo Illustrations. Scott g ' 743,039
Will readily settle questions about words, Drying room, K. ReySCher ............. ... 743,196
noted persons, places, scientific subjects, etc. Dust guard, W. M. Ryan ... ... 742,907
Should be in Dust guard, -J. Maltry ...... ... 743,177
Every Home, School, and Office. lI))ust pz:ln, Gll;(;ss & Peterson....... Gics 8 742,859
Also Webster’s Collegiate Dictionary. T SHEDELE  rsn s anne s S 743,071
1100 Octavo Pages. 1400 Tlustrations. fW | pynamor 3. D: " Spence 55000000 Tl Taniod unravels another mystery by means
FREE “‘A Test in Pronunciation’’ Dynamo machine, D. C. Jackson.. ... 743,082 . .
also illustrated pamphlets. Egg beater, G. E. CollinS ................ 743,145 of a bloody thumb-prlnt and again
Electric arc breaking apparatus, H. Hast-
G. & C. MERRIAM CO-, Springfield, Mass. HDBS . ouuunsaeeseseonennnnnseecseenn 743,384 h bl S land Yard i
Blectric battery, . Halsey . " 743,275  to ;ig,ggg turns the tables on Scotlan ard 1n
ectric circuit cut out, . M. orth... A .
Electric furnace, W. S. Franklin ....... . 742852 ¢« The Adventure of the Norwood
%}ectric motor, Wi]f(ﬁ'd &wScl&rau‘x,m ...... ;ig,ggg
ectric motor controller, . . Vance.... & : " : :
Electric switch, J. T. Robb........... . 742,906 Builder. This is the second of
Electric switch, G. B. Thomas............ 743348

SEND FOR MY BOOKLET Blecpric,swiceh, ratchet operated, W. Kings- | . 1 Conan Doyle’s new series of detec-

land
M KlNG I E I K e et oter Trom: BB Res . 10T 8 743 351 tive stories which are already the
FElectrical connector, J. G. Swain ......... 743,346 ., .
A P l, Electrical distribution system, J. H. Hall- hterary sensation of the year. Now

7=
on sale in the November Household

Electrode, arc lamp, H Bremer ..
Electrolytic apparatus, E. Hannon. 742, ‘
Electrolytic process, E. Hannon .. 742,864, 742,865

- =
VECHTENWARING

Elevator. See Plunger elevator. .
100 WILLIAMSTREET Elevator attachment, W. H. Dolbey....... 743,258 Number Of
Engine ignition device, explosive, W. Rem-
ington ... i i i 743,327 |
Engine sparking coil, eas, E..J. Stoddard. 743,405 .
Engraving machine, P. V. Avril, et al.... 743,052 .
Envelop, etc., W. Myers ........... 743,314 |
Envelop, safety, J. F. Naugle ....... . 743,317
Evaporating apparatus, G. D. Harris.... 743,383
Evaporating liquor, E. N. Trump..... 743,352
Exercising apparatus, A. E. Terry 743,204 |
Explosive engine, M. H. Roberts ........ 743332/
Eyeglass nose piece, W. F. Kornemann.. 743,175
Eyeglasses or spectacles, mounting for
rimless, H. A. Grossman 742,860
Fabric cutting and folding machinery, .
H. Cottrell ...........cc.cieiiiiiiinnn 743,061
Feed water, purifying boiler, I. V. Holmes. 743,387
Feeding poultry or other creatures, ap-
ADVERTISINGWRITING paratus for automatically, E. Clapp.... 742,969
Fence post, H. J. Cooper 743,150
ADVERTISING PRINTING Fence rail’ R. C., Jr, & W.'A. Stewart.. 743,046
! errules or rings of metal, machine for
ADVERI‘ISINGILLU“RA“N@ expanding, H. B. Sherman .......... 743,400
A 7, ' Filing cabinet, M. M. Brown 742,829

Filing cabinet, H. C. Yeiser

742,950
Filter, A. E. Cummer .......

742,971

Firearm recoil minimizer, W. 743,042 ° BICYCLE TIRE REPAIRING.—THE
TEC”NICAL M/\TTER CLEARLY PRESENTED Fire resisting window, G. Hayes ...... 742,868 Mending of Single Tube Tires.— A practical artide illus-
Fireproof building structure, W. Klinck 743,000 trati h t% d fbie ns p.’}” (ilnl hd ith
s s rating the method of inserting patches and plugs wi
MECHANICALDRAWINGS TRANSLATED INTO PERSPECTIVE Fireproof construction, H. L. Kubbernuss.. 743,295 pliers and pluggers, together Wltg rubber band plugging
lLLusmmNSMADr:CouvmemcLYRm BLaek R COLORS Fireproof girder or beam, W. N. Wight.... 742,943 nd the use of puncture bands. §illustrations. Con-
HO!

NE 823 AND B30 JOM Fireproof metal window, Knisely & Klemm 743,088

tained in SUPPLEMENT 1102. Price 10 cents. For
Flue cutter, J. M. Sherman..........c.c... 742,915

Flushing apparatus, H. F. Neumeyer 743,184

sale by Munn & Co. and all newsdealers.-
Form, display, C. A. Ufford......... 743,115 66 9 FOR PERPETUAL
Freezing box, A. E. Wilson.. 743,126 A I
MECHANICAL i ¥ S i i
urnace flues and tubes, manufacturing co: . O MOVEMENT) 2
rugated, W. Rainforth .............. 743,193 (ove ) Price Books,

THAT GET YOU LOOSE LEAF BOOK Private Ledgers
THERE AND BACK N Catalogs. Spgmmt’m

Furnace peep hole attachment, blast, A.
L. Smith ......c i, 742,919

Furnaces, apparatus for the manufacture The World’s best steam en- =Ea: q
. . of corrugated, W. Rainforth ........ 743,192 i igh ble, cheap. = Books, Route Books,
Powers, Devices & Appliances. came, T. Some, Jr. ... o.vir..-. 743,333 iy 800t 81507 T Indexes,
8ame agparat\tl)s, (2 H. I?tu}lﬂt Re = ;3%,8%1 Send to-day for catalogue. 28 Calllng Llsts ete
arment, combination, eznic K " ’ .
By GARDNER D. HISCOX, M. E. Gas burner, incandescent, R. : IIJEASOSNH REGPUE?rTm: co., [ £ WRITE FOR CATALOG
Siewerts  ...... il 743,339 mme eet, i =
Large 8vo. 42 Pages. 1649 Illustrations, with | Gas burner, safety, A. A. Lovejo 743007 Boston, Mass. i = MADE BY
Descriptive Text. Price .00. Gas engine, Arnold & Kasley 742,820 = ! i
& At Gas engine, B N. Dickerson .. . 73064 CONTROL OF FIRE.—VALUABLE PA-| “==sgeRae™ S0/ smsz; Fsé Tg(l]JSSELL
- as generator, acetylene, P. per on fire extinguishment. SCIENTIFIC A MERICAN | Pull Slide By : . .
vi?e?é‘if&"ﬂ?ﬁgﬁcfse celiﬁn')’iﬁ‘é}n’glﬁleiﬂigﬁiaf&wﬁéibﬂg. S. Harris .......... . 742,935 | SUPPLEMENT 1134. Price 10 cents. For sale by A(;ches ; Aéﬂles M
tion of the greatest variety of mechanical movements | Gas heater, J. G. Burns 743,059 | Munn & Co. and all newsdealers. pen se ST. LOUIS, MO.
and devices in any language. A new work on illustrated | Gas light controller, P. Rademacher. ... 743,191
mechanics, mechamcl:a tlxﬁlov(%]m}mts, devxgeshand &gplli Gas Fmeterh prepayment attachment, " 7143068 66 n Bl P C LR
ances. covering nearly the whole range of the practica. ersenheim ................ ...l X
and inventive field, for the use of Machinists, Me%hamcl Gas pressure increasing and regulating ap- eYStone ue aper ompany
Inventors, Engmeers, Draughtsmen, Students and all paratus, F. A. Ray ................ 743,103

others interested in any way in the devising and opera- | Gas shut off, automatic, C. J. McCormick.. 743,016 Largest B L U E P R I N T P A P E R coll‘WJ gl‘.!“ilY
tion of mechanical works of any kind. Gate or end post and anchor therefor, A. Manufacturers of

H. Cook, et al 743,250
MUNN & CO., Publishers, 361 Broadway, New York Gearing M B & CH. Bacon 4313 Sole Agents for JOHANNOT'S BLUE PRINT PAPERS
Gearing for grinding or other mill, - 743.956 DRAWING MATERIALS and all Drawing Room Requisites
Gearing, reducing an backing, . ’ w .
estern Hous 10-912 Filbert
EVADS  «eennnnnnrneeeeeesmnnnceceennnns 743,067 A N8 ELUE PRINT PAPER CO. SEND FOR CATALOGUE 910-912 ert Street
Generator.. See Gas generator. PHILADELPHIA
00 So mpo ance Glass, apparatus for the manufacture of 160 Adams St., Chicago
sheet, Page & Wadsworth ........... 742,899
Glass, mla]mufacture of sheet, Page & Wads- 742,898 ® o
worth  .........e... X P t l ' r 1
Economics of FOrestry i Glass molding machine, H. Gibson..... 743,268 l a C i C a O u n a 1 S m
3((\113}?sboi- g.lIassI;varl% colomng, F. Scherha 73:3;.‘?’%2 NE SPAPER METHODS
3 ) .D. E) all, J. H. Roger ........... H
Bygﬁgﬁ:‘g%“ggﬂ%ﬁggg?ﬁ;g“s governor, auttomattiw’ OA' JR' Dodge ;g;gﬁ A COMPLETE HANDBOOK OF MODERN A%
overnor, automatic, O. Junggren..... ’
h:iA wlht:lly gew Snd e;ell-v:r;tbeﬂl l’i“i?;yt:rgohmber lands grziin dri%] at}aclslm%nlt,k Pl> %—Ig. Murph ’;3%3%21) Bv EleN L. SHUMAN
their value, uses and preservation.”—The Interior. rain meter, J. S. Blakely .......... A 4 47
indi { i { N age 10 cents additional
$1.50 net. By mail, $1.65 . Grinding machine, drill, C. Ridderhof ’;3% gg.’g . 12mo, Cloth, $l 25 net. Postag

Grinding- stone clamp, W. L. Messer....
I . t. Grinding stone or wheel clamp, W M

SEI' .cceeseccrscncscnsonsanns
rrlga IOI'I Grocer’s bin, Miller & England. 743,009
By FREDERICK H. NEWELL, Guitar attachment, E. Q. Bergren ...... 743,054

Chie Hyrograpie, U.S. Gelogca Survey. )| Gun curriage, separable, Dawson & Buck-, . The Alphabet of Rethoric |Bookbinding and the Care of Books

“ Deserves the heartiest of welcomes, and ought to be read Guns, elevating, traversing, and sighting

« Especially timely and welcome as a needed manual of journalistic methods, candid,
743,307\ complete, and explicit.”’—Boston Advertiser.

Worrgrybody. Effective, clear and popular.”—The Literary apparatus for field, Dawson & Buckham 743,256 | By ROSSITER JOHNSON, Ph.D., LL.D. A HANDBOOK FOR AMATEURS, BOOK-
Harness making or mending device, S. Associate Editor BINDERS. AND LIBRARIANS
156 1llus. $2 net. By mail, $2.20. HarnlBt | -eceeee “Howard " ;ﬁ’ggg of the Standard Dictionary By DOUGLAS COCKERELL
R . Harrow, rotary, F. Hanson. 743,382\ A familiar companion for all that care to speak | With 120 Illustrations and Diagrams by NOEL
Harvester, E. A. Calling ........... 743,243 1 ROOKE, and 8 collotype reproductions of bindings.
Mlnd Power and PrIVIleges Harvesting imiplemteng Fea?:exg %Lt“]s . ;ig’gg‘; and write correctly. b I‘IalfyPB Pd $I o g
By ALBERT B. OLSTON, Harvesting knife, tobacco, atewoo A ~-Boun . nef
Bt s st ot i ot e[| | B oo e o8 forming, 1 ‘o, Sewws igsy|  2mo, Cloth YA wt et o e vtage 5 conts udditional
phenome;aeve'p"pamd *—Omaha World-Herald. Headlight blind, locomotlve, A. Mentzgr ;ig,ég;
1.50 net. By mail, $1.63. Heel attaching machine, E. Woodwar 5 A H R 'I T H
’ P A ek, oo gt HORACE GREELEY (American Railway Iransportation
oisting app. , A
‘I‘h . . . s
_evoung Man Enterl“g Bus|ness Hoo;l)3 orHal!)Irlilr]x]%ngor cylindrical casings, 743,075 By WILLIAM A. LINN . By EMORY R.. JOHNSON, Ph.D.
Hose 'support J. C. Garrett 742'855 | Author of “The Story of the Mormons’’; formerly | Assistant Professor of Transportation and Com-
By ORISON E%?Z‘E’fl‘:{‘sxcig’],)lim HoseH to cgub lhfgs, " means  for attaching, 743'401 Managing Editor New York Evemng Post merce in the University of Pennsylvania
.-B. Sherman ..............ciiiinnn 5 :
“The most practical book this well-known author has yet Hosiery from shrinking, device for prevent- A new volume in Appleton’s Historic A new volume in Appleton s Business
written.  Full of timely advice. - img, L. E.l Roa%l'x Bioed g ;ig,ggii Lives Series. Series.
P osiery, seamless, G. 00d, Jr.......... 8 )
‘Illustra(ted. $1.25 net. By mail, $1.40.. II-Iydri)earbol? lllunﬁer,wBrul\llmer & Patterson. gig,ggg Illustrated, $2mo, Cloth, $1.00 net - Illystrated, §2mo, Cloﬂ'l, $1.50 net
mpulse wheel; L. W. Noyes ............ $ it
Indicating mechanism,. W. T. Treadway.. 743,350 Postage 10 cents additional Postage 12 cents additional

THOMAS Y. CROWELL & CO., New York’

P D, APPLETON & COMPANY, Publishers, NEW YORK
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inery., Send for Catalogues
A ~Wood-working l(achmery,
B—Lathes, etc.
SENECA FALLS MFG. CO. =
695 Water St., Scneca Falis, N. Y.

§ MACHINE SHOP OUTFITS,

TOOLS = SUPPLIES

) SEBASHIAN LATHE C0c305nars s
UR ROTARY MEASURE

o

,, Measures like magic. A useful time-
& saver for everybody. [sa cutting speed
cindicator for machine tools as well as an
Pp’adding device for estimators. Measures
curves, curved or flat surfaces, over or
around corners, etc., quick as a wink.
Positively accurate and simplicity itself.
Price 75, Your money back if not
the fastest and mos: practical all around
measure you ever saw. lllustrated cir-
cular for the asking.

STECKENREITER MF6.
96 Lake Street, Desk 1,

Veeder
Counters

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

Booklet Free
VEEDER MFG. CO.
Hartford, Conn,
clometers Odometers,

achometers, Counters
and.l“i me Castings.

co
Chlcago, ‘.

Price

Squares
NCAVE Case Hardened Stock. Blades

hardened to Spring Temper and graduated
to 32ds and 64ths, 2 to 12 ins. long.

‘Write to-day for Catalogue. P4
THE L. §. STARRETT CO., Athol, Mass, ¢

TO MINE OWNERS

You need a Holsting Engine.
You want the best, strongest,

safest, most -to-date engine

that is made—the most durable %
and yet the greatest
saver of money. Send
for our free catalogue!

and state the size of en-
ine you want. We
%mld them for mines,
uarries and docks. Both
gnctlon and geared
hoist, 6 to 150 H.

WEBER GAS & GASOL
ox 1114-a, Kansas City, Mo.
115 Liberty Street, New York City.

Alllqparts es.slly interchan eable.
E

P.
s-rr.mx "Orrice )

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Auger,
File, Knife and Chisel Handles,
‘Whiffietrees, Yokes, Spokes, Porch
Spindles, Stair Balusters Table
and Chair Legs and other. irregular
work.

¥ Send for Circular A.
The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A.

Volt Ammeters

Pocket size, but large enough for accuracy
and practical use. Various ranges for test-

g batteries, electric light, telephone and | v
ot er circuits, etc. Also, Voltmeters and i
Ammeters for general measurements.

§F " Send for Circular.
L. M. PIGNOLET,

80 Cortlandt Street, New York,N. Y

The Best AUTOMOBILE
Dry Battery " SPARKING

18 THE

Beeko Spark Cell

4 Cells $1.25

J. H. BUNNELL & CO.
Electrical Manufacturers 20 Park Place, NEW YORK

ECLIPSE Pocket AMMETER ¢
for genewal battery testing Rg 0 to 15 amperes.
Soft-lron-Solinoid type. eady to use,” with
flexible cord attached and contact spur ip case, which
is drawn back into case, when carried in pocket
The contacts, on both cord and case, are made of non-
corrosive metal. Size of watch and very light weight.
Pivots hardened and polished. Well finished through-
out. can be used in any‘Eosmcn Particularly desngn.
ed for Auto. use. .

Co., 227 Main St., Sprinlg‘tiigled:l ﬁemm%c:;l( 1\1100.
MONOPLEX TELEPHONES s

The most reliable and clearest talking
instrument now on the market. Tnous-
ands are now in use. Absolute guar-
anteed on distances up to 1, eet.
They are simple to install ‘and full
directions are sent with each ’phone.

2 End Instruments $2.50 each
Intercommunicating ’Phones ~ 4.00 per station
Desk Instruments 6.00
ATWATER KENT MF6. WORKS

110 N. 6th 8t., Philadelphia, Pa.

. FOR
GUNSMITHS, TOOL
MAKERS, EXPERI-
MENTAL & REPAIR
WORK, ETC.

From 9-in. to 13-in. swing.
Arranged for Steam or
Foot Power, Velocipede
or Stand-up Treadle.
Send for Catalogue.

W.F.&JNO.BARNES CO.
Established 1872,
1999 Ruby St., RockrForp, ILL.

TOOL MAKERS AnD
MNFRS OF STEEL CUTTING MACHINERY
CAN SAVE 100 %

OF MANUFACTURING COST BY USING

 OMEGA STEEL.

(YOU WILL BE INTERESTED INOUR ROOK OF TLSTS;
THERE 1S NO STEEL MADE TO DAY AS

TOUGH 8 HARD ASOMEGA.

OMEGA STEEL CO. NEW HAVEN CONN.

Inkstand, J. C. B. .
Insulating material, G. T.
Insulating material, manufacture of ele
trical, Jung & Kittel ........
Jewelry setting, C. T. Wittstein.
Kerosene engine, G. A. Phail
Kite, F. Lischtiak .......ccccenennn
Kmtting machine, W. C. Whitcomb.
Knitting machine needle, A. Currier
Knitting machines, mechanical movement
for use in, Scott, L. N. D. Wil-
liams, and H. Swinglehurst........ ..
Labeling round pasteboard or paper boxes
or casmgs, machine for, F. E.

Taber

742,929
743,031

742,997
743,367

743,398

DELZ  eeveeeenrenanaanns 743,083
Lace fastener, L. H. Hyer .... 742,99
Lace fastener, shoe, W. H. Rotz 743,106
Lacing for garments, C. E. Fosburg 743,069
Ladder, life saving, F. Scherrer 743,199
Lamp circuits, ballast device for electric, .

Potter 743,029
Lamp, electric are, ..743,237 to 743,241
Lamp glowers, terminal for electric, H.

N. Potter ........ceeeeene 743,030
Lamp holder, J. T. Golcher 743,270
Lamp, inverted incandescent, T.

E. Smith 743,342
Lamp, night, H. Mollen, reissue......... . 12,166
Lamp socket, incandescent electrie, A.

‘Weber, ... 743,206
Lam£ socket, T.

743,207
Lamgv socket, incandescen .
eb: Jr. ceiiiieiitecctocacscoonanns 743,358
Lamps, operating electric, H. N. Potter... 743,396
Lamps, steadying resistance for electric,

H. N. Potter ..... 743,028
Last, J. F. Plummer 742,902
Latch, O. C. Little 742,881
Lawns, etc., machine .

Blackwood ...c.cccceieiiieiincicncnnns 743,229
Leather cutting knife,

......................... 742,946
Leather, producing grain, M Pianko 743,099
Leg, artificial, C. A. Frees . 742,853
Level and quadrant, carpenter’s, 743,100
Lifting jack, F. Durgin .....ceeeeeeeeeaenes 743,260
Linotype machine, Holbourns & Longhurst. 743,284
Liquid discharging device, W. C. Morrill . 743,093
Liquid heater, electric, F. Bri Z28S8 .. 742 963
Lock. See Door lock.
Lock, H. B. Walbridge........ 743,355
Lock and latch, combined, J E. 'Kever-

line ..ieeenieniecienains .. 742,875
Log turner C. E. Cleveland .......c00 743,247
Loom, multipie harness, D. Robinson . 743,333
Loom, needle, E. H. Ryon ........ 743,107
Loom shuttle motion, W. H. White ...... 743 123
Loom weft controlling mechanism, F. E.

6§ Ty 743,292
Loom weft detectlug mechanism, G. .

Hutchins .......c.c0aiiinna. eee.. 743,166
Lubricator or lubrication system, P

LOCKWOOd tececevernceecancnnns eeeesee 743,392
Mail box, M. S. Exe ..... 742,850
Mail box, G. E. Roesch ... 743,104
Mail box, M. J. Lawrence ..... . 743,297
Mail carrier, rural, C. Lester.. 743,298
Massage instrument, H. A. Church. 743,147
Mat, P. J. Shrum ............ . 742,918
Mat, J. E. MacMurray ....ec.ceeeeeeeecesce. 743,303
Mattress section, adjustable, P. G. Souder,

L 1 U 743,344
Mechanical movement, Dillon & Wilson. 743,379
Medical apparatus, magnetic, E. Bachelet 743,372
Metal shearing device, W. iek ....... . 742,942
Metallurgical process, Brown & Oesterle 742,830
Military or naval problems, apparatus for

the demonstration and study of, B.

B. Hill .. iiiiiiiiiiiiiiiiiiiniennss 742,870
Mine or submarine boat destroyer, A. F.

Humphrey ....ceceeeceececacececanenns 743,081
Mine signal system, N. K. Bowman...... 742,962
Mineral or other dry substances, apparatus

for mixing, Speirs..ceececceees 743,202
Molding machine, B. C. White ........... 743,362
Motion transmitting device, G. F. Evans.. 742 977
Motor, Carlinet....cceeeeeeencnncans 743, 244
Motor controller and engineer’s valve, com-

bined, F. W. Caldwell................ 742,967
Musical apparatus, mechanism for accen-

tuating one or more notes in mechani-

cally actuated, J. H. Dickinson........ 743,065
Musical apparatus, mechanism for accen-

tuating one or more notes in mechani-

cally actuated, F. Young ............ 743,130
Musical instrument, J. O’Connor ......... 743,319
Musical instruments, means for adjusting

music rolls' in, E. S. Votey......... 743,118
Nail puller, E. H. Norris ............... 743,318
Nebulizer, G. W. HopkinS ......vccvevee 42,986

743 310

Neck and' chest protector, S. A. Moulton..
Needle or threader, tape, M. A. & W

Dorling .....cvvvenencncccscacscncnnns
Numbering machine, T. H. Boss .
Nut lock, F. Robinson
Nut wrench, double acting,

.74
H. D. Pelle.. 7

QOil burner, H. L. Sherwood ............ . 742,916
0il burner, J. Frodsham . 743,267
0il burner, F. A. CurtiS....ccovevieieneennns 743 376
Oiler, combined automatic spindle, N. P.

- - 1 ) 743,371
Order indicator, H. S. Reynolds 743,397
Ordnance, W. H. Bevans ...... 742,825
Ore crushing mill, A. B. Mouck 743,014
Ore slime settling ‘and classifying apparatus,

F. W. Sherman .......cccceeeeeecenees 743,201
Ores, etc., classifier for crushed, R. W.

WatSon  c.iveeeeerieitncerianscannens . 743,120
Overshoe fastening device, J. M. March.... 742,884
Package, sanitary delivery and display,

W. B, PAgBe .eceieeiiennenicncenennen 742,900
Packing, metallicc W. R. Edwards, et al.. 743,154
Packing ring, T. F. Meehan............ .. 743,179
Pan, Tupper & Austin.............. . 743,205
Paper bag machine, A. J. Wikander...... 743,124
Paper clamping device, F. T. Becker.... 742,824
Paper cutting machines, clamping apparatus

for, B. F. De Costa .......cccovveunns 742,974
Paper making machine calendar rolls, feed

mechanism for, Smith ...cciveeennn 743,403
Paper sheet, W. N Caldwell ............ 743,375
Paper tube machine winding arbor, C. A.

Bailey ....iiieiiiiiiiiiiieiiiiieiiaans 743,217
Pavements, heating asphalt, Nesmith &

1AKE . .iiiiiieeiiiiiciiiieiiiieiitann 743,021
Paving composition, producing asphaltic,

J. H. Amies ....oieieiiiienniinnnnnn 743,051
Pencil holder, Seebold & Hurwitz. . 743,399
Petrol motor, A. Clement ...... 742,970
Piano music desk, R. S. Bowen.... 743,140
Pipe attachment, soil, J. A. Godin 743,269
Pipe corrugator, sheet metal, M. L. Hunker 743,287
Pipe ' finishing machine, C. 0. Strutz...... 3,345
Pipe wrench, D. NelSoD.....cccveeeeens 743,019
Pistol, rapid fire, W. B. Knoble . 743,002
Planter, S harr ........... 743,026
Planter, potato, F. E. Shaw. 743,200
Plow, Pearce & Gee ......... 743,095
Plow attachment, J. W. Storey... 2,925
Plow, disk or rotary, N. Sanders.......... 742,908
Plow root cutting attachment, W. Lu-

QUITE teieitiierieecocesecosesosanncnns 743,176

Plunger elevator, S. H. McCarroll ........ 742,891
Pneumatic despatch tube system, M. Stange 743,109
Pneumatic engine, W. E. Peters .......... 743,326
Pneumatic tube carrier, M. Anderson...... 742 819
Post. See Fence post.
Press board polishing machine, S. E. Dart. 743,062
Printer’s case, H. P. Hamilton........... 42,862
Printer’s quoin, G. B. Huffington . 43,16
Printing apparatus, R. Herman 743,160
Printing machine, fabric, J. G. Sanderson.. 743 038
Printing mechanism shifting device, .

W. Donning ......cicviieeeecccncanonns 743,259
Printing presses, automatic delivery device

for platrns of, FOX .ecvveeees.. 742,980
Pump, C. C. Worthington .. 742,949
Pump, F. C: Lewis ........... . 743,299
Pump, B. C. White ........... 0ot 743,361
Pump, centrifugal high pressure, Kugel

GelPEE vt iverrveernnnieennanennnanns 743,296
Pump, gas, R. Whitaker ....... . 742,940
Pump mechanism, E. C. Brown ... . 742,828
Punch and lacing awl, J. J. Rogers .. 743,335
Puzzle, - E. S. Mowry ............. . 743,015
Quartz mill, J. Y. Byers .....ceceeececene 742,966
Quicksilver ore reducing apparatus, F. C.

MEYEr ..ieeerieccnccocans ceeciecsnacas 742,887
Rail joint, W. Ross, Sr.. . 743,036
Rail joint, J. Kaufman 743 172
Rail tie, W. GasSSer .....ceceeeeececccas 743,
Railway, S. E. Jackman......:... 743,168, 743 170

(Continued on page 362.)
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Those who wear woolen under-
wear are very apt to catch cold:
that is one of the peculiarities of
wool.

Those who wear the Dr. Deimel
Underclothing are free from colds:
that is one of the peculiarities of
the Deimel.

Take youir choice.

Booklet telling all about them
and the garments may be had

AT LEADING DEALERS EVERYWHERE

NOISELESS

Bevel Pinions

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

THE NEW PROCESS RAWHIDE CO.

Syracuse, N. Y.

PALMER

MOTORS

)
2and 4 CYCLE
are no experiment, as they
are in successful operation
in all parts of the world.
Launches in stock.
Send for Catalogue.

PALMER BROS,,
os Cob, Conn.
New York Office, 136 Liberty St.
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5. 34 is now Fully Guarane

wasted up teed.
chimney. Our ¥ Write for -
S8tove-pipe b booklet on
radlator insures our |, heating
homes.

fuel at Tice
r KI%CHESTEII llDlATOl Co,,

Rochester, N. Y,
FY
Pistol opsl)i,jo SHOO:]'; neakeaBuﬁ’s
Eye by sending three 2c. stamps for
the Ideal Hand-book “A,” ages
EREE. The latest Encyclopedla of
fons Eopten St end Bl o
on TIFIC_AMERICAN ress
IDEAL MFG. CO., 26 U St., NEw HAVEN, CONN., U.S.A.

years.
76 Furnace St.,

J

the verybest. Itissweetsmellin
water white with just enough %ody
to oil right and yet not gum, collect
dust, or clog the bearings of the finest
mechanism.

BinCne

writers, sewing machines, guns, bi-
cycles, clocks, locks and hinges. You
can use it on any delicate piece of
machinery, and if you use it once you
will never be without it.

Sample Free. |
€. W. Oole 00.. 140 B’wav, New Yor,

works equally
wellon type-

ROTARY' PUMPS AND ENGINES.

Their Origin dnd Development.—An important geries of
papers giving a historical resume of the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
gum ps_and enginés. 38 illustrations. Contained in
UPPLEMENTS 1109, 11160, 1111, Price 10 cents
each. For sale by Munn & Co. and all newsdeslers.

OIEEL ROLLS

for flattening wire forall purposes
§F™ Send for Catalogue.

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

= LECTRICA

Provided with dry batteries, perfectly safe and harmless

Models of Railways, Motors,
Locomotives,
Thousands of unsolicited testimonials to prove that

FROM $3.00 UP. Illustrated booklet sent free.

Largest Man Electrical Novelties in the World.

EMTIFIC

Miniature Lamps,

durable, and the most amusing and instructive articles ever invented.

N@VF%T%E

No liquids or acids used
Dynamos,

Etc.

they are safe, practical,
PRICES

THE CARLISLE @ FINCH CO.

233 E. Clifton Ave., CINCINNATI, O.

TWENTIETH GENTURY

Copying Device

Nicholas Antiseptic
CopyingBathis Clean

SAVES Money and Time and en-
sures Perfect Copies.
Send to-day for literature,

New Haven, Conn.

HOGGSON & PETTIS.

T

New Type
2-Cycle Motor

PATENTED.
Range of Speed 200 to 2,000 Revo-

4 H P Auto or Marine, 100 1bs.
8 H. P.. Auto. or Marine, 175 Ibs.
" _ Manufacturers in search of the
- best should address

CUSHMAN MOTOR CO.,
Lincoln, Nebraska.

SPLITDORFl SPARK COILS

i 25 VANDEWATER ST.NY, ==&

PowerWireRope

MOST POWERFULL WIRE ROPE MADE
BRODERICK& BASCOM ROPE CO,

ST.LOUIS, M

WE START YOU IN BUSINESS

and furnish you a Complete Equipment for
cleaning, polishing and doing genuine, durable
Electroplating for a very moderate charge. We
also give valuable practical formulas and infor-
mation that constitutes a Thorough Busi-
ness Education along the line of Electroplat-
ing free to our patrons. We allow four months’
time in paying for equipment, which is ready to
earn dollars for you the day you receive it.
‘Write for booklet * Plating for Pleasure and
Profit,” and see special offer for a profitable
** Lite Business.” We have the only non-poi-
sonous compound on the market. Paragon
Outfits for household use and small articles.

Mentioning department will insure prompt
attention.

ELECTROTECHNIO & CHEMICAL 00.,
Dept. L, 2% Washington 8q., 80., New York City

© 1903 SCIENTIFIC AMERICAN, INC

Photo-
KElectrotype

Engraving
Company

Designers and Engravers in
Half-tone, Line, Wood and
Color Work of every
description
Correspondence: solicited.

232 to 238 William Street, New York

No one can imagine how much easier and

h ter it 18 to write with a machine than with
w pen, until one has 'tried the comparison.
1t is like riding and.walking. The POSTAL
by our installment plan offers to everyhody
the opportunity to try. Will be sent C.0.D.
for one week’s triaf on receipt of 84 to cover
express.
Send for booklet ahd Instaliment nlln.
Manufactured and gusranteed by .
THE POSTAL TYPEWRITER COMPANY

Hain Ofice: 45 CMA 8t.,, New York
Branch: 115 Dearbarn Si., Chieage
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> . . Rail larm, t tic, H. E. Bartlett. 743,222
Bookkeeping Simplified|filive bt 855 Somer 2 1
Railway danger signal, automatic, M. 743.063

$30 fo $3 50 The course o f personal instruc- Davis  ....iiiiiiiiiiiiiiieaen,
r . s tion in bookkeeping for which
we charge $30 can now be had in book form, 368 pages,

 BIRIL «einneeernnnneennnseeanera.. T42,958
cloth bound, tor $3.50, and it is 8o complete and exten- i ?
sive that it has prepared over 3 0.0 persons for positions. legggﬂeigfety gate, automatic, . 743,221
some making from $1500 to $5.000 per year. It explains Railway screw spike, C. L. Renn........ 743329
all 1atest business methods of opening. conducting and Rail A 1 Dd larn A E. C hey . 743’245
closinz books of any kind of business, makes trial bal- | fvaliway signal and alarm, A. . Caughey. s
ances, etc, and is easily understood. Sixty-six-page Railway splice bar, W. L. Bauer .......... 742,956
booklet mailed on receipt of 2-cent stamp. Raglll\:;ts; . Sgt)tgls gpeilai&g‘ar l(::nd closing ap- 742.996
A. WRIGHT & CO.. 148 W. 14th 8t., New York €Ity | gilivay ‘tie, A. C. Waterman. .......... . 7421936
MOSLER SPIT-FIRE SPARK PLUG Railway tie, J. H. Jennings . 743,084

3 N Railway tie, metallic, C. L. Renn. ... 743,330
§?;r l;mp,n:lml’;} ;ggm‘i’“-weg’l_‘de ?ﬁ' Receptacle or arawer, sliding, J. C. Gaither 742,854
Protecte] insulation nndsparkim pﬁ)if'_!: Record card, complete school, F. D. Boyn-

~ Automobile

") S ety point ton ........... et te e 742,827
G.,.,,nmé‘_‘“‘éne,gmﬂ f;n?:fo:,, eg,en‘,p:;,e: Record keeper, family, R. A.. Flanagan... 742,979 of A“ seasons
@1.50 Any length of spark by accurate screw adjustment. { Refrigerator, B. Parish .................. 743,323
Discounts in quantities, Ask your dealer. A trial is conclusive. | Rein fastener and button, J. G. Smith. 742,921 Thi ill give th |} . ¥
Write for leaflets, etc.  Manufacturers’ prices. | Reversing mechanism, F. J. Ball ... . 743,053 1scar will give the same excellent service M
Mosler 8pit-Fire, - - «16?9 Broadway, New York | Reversing mechanism, J. A. Bjur... . 743,228 in the cold of Winter that it will the fair- &
Rice polisting machine, R. W. Welch.... 742,939 .
Road bed, automobile, R. T. Van Valken- N est day of Summer. Any day a
DULZ  tiveivecroconscnsanssocancancanns 743,116 N heeled vehicl il . d
Rod coupling, J. G. Alexander.s. ......... 743,3:135 - w ;:e vehicle wi ggalsiﬁ goo
Roller attachment, steam, W. Salway.... 743, y to go out ina ac
Root_knife and subsoiler, combined, A. M.
I ORREY’S JACODS  tiiiiiiiiiiiiiiieiiiiiiaatannn 742,872 Evel'y GOld WatCh
Rotary engine, A. H. Pierce... . 742,901 _
Rotary engine, D. Morell ......... . 743,010 DUEBER @
Rotary engine, J. P. L. Halyburton. 743,074
SW'NG STROP Rotary engine, G. W. Montgomery.... . 743,092 @ with either @
Rotary engine, R. L. Barnhart.......... 743,135 of these
with Rotary explosive engine, G. C. Blasdell.. 743,230 ’
Rowlock for boats, A. Fenwick .......... 743,265 *  trade marks
Ruler and blotter, combined, J. H. Wat-
RAZOR POCK o ons L ST DL o e,
anitary trsp, J. . cAuliffe. . X} ° °
e Sash balance, W. Berry ........ . 743,224
] Sash balance and lock, W. Berry....... . 743,225 1S SOhd GOld
Sash lock, ete., ventilating, J. C. Blair.. 743,137 No “*skeleton construction” or cheap sub-
Saw collar truing machine, R. 0. Wigley.. 743,363 stitute to be paid for at gold value.
Sawing machine, portable wood, . E.
| Swarthout .....c..coeee.n. erereeeaaaas 743,203 ACCURATE -TO-THE SECOND*
B Sawmill, E. Dyer ....... . 742,844 -
. — y Scale, weighing, M. F. Knox ............. 743,089 e
\ gcreen. Seet Windolwdscreei){. S. & A P tl e . ﬂ |
8 ) creen or storm window, H. S. . P.
e e s o ATION HUDDEIL  aenentarerr T 743,080 de
FATENTEL, JUNL i7 1302 E Screw jack, M. Ketterer ... .. 743,290
. . Separator, H. H. Humphrey 743,388
gepa}mtor screen sl}]oe, Kaéloi' 8:)1 ReeYIes.I.J. 743,087 ’ratCﬁes
ewing machine, shoe and leather, J. L.
n’f??&éﬁf." v always with your strop. Practioal and g Kieffer® ......coiiiiiiiiiiieninennnnnns 742,998 are made in our own complete factories;
No. 986-sw, Polished Linen, extra selected Horse Sewing machine work guide, J. C. Harper.. 742,867 the works for the cases—the cases for the
Hide. Morocco Case stamped in Gold, price $2.00. Shade fixture, window, D. Hoyt............ 742,989 works. Our guarantee goes with every one.
No. 977-sw, Prepared Web and Oiled Leather, Sharpening device, knife, T. Wilkins...... 743,365 .
Leatherette Case, price $1.00. [ | Shearing  and clipping device, J. K. Priest. 743,190 21 .]ewelsv
No. 979-sw, Single Oiled Leather two stropping Sheet delivery mechanism, R. Miehle...... 743,393 i - 17 jewels.
"‘éf“‘”s' Leatherette Case, price 75 cents. Sheet metal box or can, Adriance & Calle- 'or Men,
ent postpaid if your dealer cannot supply you. SOI  tivireeevacannccancsasoenseanngene 742,951
Torrey’s OREdge Dressing will keep an, Sheet metal elbows, making, W. C. Win- _ (] h ”’ Small inti
‘strop in soft, pliable condition. 15¢ postpaid if not af ’ ’ . Y mallest, daintiest
Senbrs: " CeiBlogoe ol of valuabiE nformmation for 8 743,050 The 400" Spaanian:
shavers sent free, 742,945 Send f o free book  Guide to Watch Buyers”
Js R. TORREY & CO., L. 743,194
P. 0. Box 34, Worcester, Mass. Show case, J. M. Biggerstaff............ 742,957 56 Dueber-Hampden Watgh wol'kgm
1, 1 hanism, f k f t- South Street, anton 0 . . o
Zg:;lng,:;:ig. a'ﬁiﬂ;ilan”.”.’??".r....‘.’f..s e ziz159) || “ ’ ) The Cadillac is graceful in
iphon er, W. . McKenna . .. )y o H 3 3
° . Soap supplier, J. Schwechler... .. 742,912 w_¢__ g demgn, ?andsome 1'n ﬁmsp
Sod cutter, J. M. Harlan ........... .. 743,277 and appointments, simple in
Sodium sulfite, obtaining, H. H. Wing.... 743,209 . . .
Speeg sg:d Freverlsling mechanism, variable, 743,156 ' c s ,’ v f construction, strong and rigid
1 R " . Farwell .......ciiiiienncnncanns 1 2 3 3
Speed” indicator, H.' B Churehili i1 742,968 an e our 1n fl(';m;e lworlfi’ ﬂezli)le n Sgear(,i
: peed limiting means, safety, G. W. Hen- onderful in durability. ee
. ricks, reiSsue ........cccceveeccencoians 12,165 no matter where it is w . . ¥ P
Cheapest Finest Speed varying machine, J. H. Cleveland .. 742,837 e a or what it is worth. range four to thirty milesan hour;
pinning an oubling apparatus, T. Ash- Send description,stateprice i
and Best Carbon worth ....... PP TSs eL 742,822 ndlearn my wonderFally control absolute. The Cadillac has
Tvoewri Paper | b, ime e and traveler 2 1u5100 E Successful plan. all the desirable features of the cost-
Spittoon, Beyer & List . 743,226 s a ) liest machines, but is only $850 with
ypewriter thatcanbe | 55001 F. A. Brownell .......0. 011201000 742,964 ' W.M.OSTRANDER | § t £ f’ ny $35 rd.
Ribbons manufactured SpragmgI apparatus ~ strainer attachment, 743001 | 2 7® North American Building, PHILADELPHIA ouneau lor lour, Jacing forward.
at Lowest | oy 5io % o aiccin ! Without tonneau, $750—the smart-
pring clip, G. W. McGill, .
on the Possibl 742,802, 742,803, 743,017 | $100. t0o $300. MONTHLY. est runabout ever built.
0SSINI@ | Star and lever lock, T. H. Patenall...... 743,325 Men and women. Salesmen, Managers and General
. Stamp affixing device, Fargue & Smith.... 743,263 Agents. Delightful business year round. Hustlers Our freeillustrated booklet N gives address of
Market Prices | Stamp, time, J. C. Wilsom........cesonss 743,408 B e E o for Brandonow agency mearost your home where the Cadillas
Stamping nuts or other small articles, lan and Special Offer this month. may be seen and tried.
SPECIAL PRICES TO THE TRADE machine for, Ford & Walmsley...... 743,266 00 per cent profits. No risk. Goods
Stavg sizing and crozing machine, D. C. 743,032 well -dveniu?‘d. ational r_epmlﬂo%- Fully Cadillac AutomobileCompany
tham  ..........c00ialn. Weeeseecnnse X e're an )
H. M. STORMS, 11-13 Vandewater Street, New York | Stay, “,ﬁeé‘;mc, Herrick & Landers....... 743,161 old firm, onpital $100,000.00. Catalogue Member Assn. of Licensed Auto. Mfra,
Steam boiler, . C. Temple......... .. 931 FREE. Any energetic man or woman can Detroit, Mich.
& ’ 't good positi ing big 4
DRILL."G Steam boiler, D. M. Webster.. .. 742,938 &e -
> Steam boiler, L. L. Griffiths . .. 743271 i WORLD MF@. 00,
- Steam engine, J. Missong .............coont 742,888 i 81 World Bldg., Oincinnati, Ohio.
“ach.nes gteam engine, % C. Worthington........ 742,343 b
Over70 sizes and styles, for drilling either deep or team  engine, - JHHCKS  oooeloell s e 143,28 g |

} A " Steam generating apparatus, I. V. Holmes. 743,386
shallow wells in any Kind of soil or rock. Mounted
on wheels or on sills. With engines or norse powers. Steam generator, tubulous, J. McKechnie.. 743,316

Strong, simple and durable. - Any mechanic can | Stopnr® paariceical e . Bonner. .. Now is the time to subscribe for

; mechanical, W. T. Bonner. ..
operate them easily. Send for catalog. Stok hanical, E. F. Edgar......... P R NT ER ’ R R .
WILLIAMS BROS., Ithaca, N. Y. Stgng,' " manufacture of artificial. 12023 I S The Scientific American
teVeNS .....iiiiiiiiiiiiiiiiiiiieeen A

_ Storage bin, J. A. Jamieson .. 742,873 R w FOR 1904
. 5 6’6 Stove, gas, F. J. Doyle........... .. 742,844 OLLER ASH l Nc Sub . g 3.00
. Ghre S U N Stove, Reating, 3. L. Baer, i1 743 ubscription, per year, - $3.
tove, heating, T. Young.......... .o ,370 i
Typewriter No. 2 ||Stovepipe joint, C. A. Overton....... 1143321 MACHINE Co. [| Subscribe mow for 1904 and receive the
Perfect in Mechanical | | Street sweeper brush, J. T. Collins...... 742,839 SCINTIFIC ANERICAN free until January
Action. Structural member, composite, J. Kahn.. 743,086
It is a type lever or type Supe&he&lt(&rs, protective means for, Potter
bar machine. It has visible effreysS ..ieeiiieerinnns Pereennenan
g;ing hi its truest for!:il. Swi?gﬁ hﬁvn ]gr l:_{)uslv)c, J. S. Tuttle. .. A "Ew YORK .
as unlimited speed. It witch, . . Hepburn........ceooeeeeenn
hasananti-ribbon ink- | | Switch stand, automatic, F. C. Anderson.. 742,818 U.S.A. Camera Bargalﬂs @
mgmec}mmgm. It is | | Table and desk, combination, P. Douglas. 742,843 Long Bellows Cyecle Camcra
a heavy manifolder. Tack-puller, W. C. Miller................ 743,183 — 4551 5ack and pimon - wxtra o B, jons
A high-grade writ- | | Telegraph receiver, printing, J. D. White. 743,122 and unicum shutter for B8 —worth $20.
fog machine sold for | | /relegraphic transmitter, A. E. Morelock.. 743,012 -
$40. Call and inspect. || Telegraphy, wireless, F. Braun............ 743,056 Folding Hand Cumera, ox7, cx-
or write for catalogue. | | Telephone tie wire, G. F. Moore, Jr....... 742,890 | SYNCHRONOGRAPH.—A NEW METH- BB 35,50, The bargains we offer will
SgN 'sYPEWRI’l‘ER, COMPANYY; Temglet for ships’ carpenters, adjustable, od of rapidly transmitting intelligence by the alternat- | 8 PR} surprise you. JusTOur! New 68-page
239 Rroadway, - - = New York. . B. Way......coeiiiiinan Geesasaens 742,937 | ing currcnt,” A full description of the interesting ap- ) PP illustrated catalogue and bargain list
e — - .Therapeutic apparatus, electromagnetic, E. paratus of Crehore and Squier. 13 illustrations. SCIEN- g mailed free.
Bachelet .......ciivieiiiecieennannnns 743,373 | TIFIC AMERICAN SUPPLEMENTS 1114&aléd lldlgﬁ N. Y. Camera Exchangc
Therapeutic appliance, G. M. D. Merwin.. 743,306 | Price 10 cents each. For sale by Munn 0.an Dept. 14P, 114 Fulton St., N.Y.
Thimble, C. Hemenway .....c.o.cceeeeeess 743,280 | newsdealers. Send for new catalogue.
Tire, pneumatic, Brunt & Pitt............. 742,831 | —

Patents, Trade Marks, }

COPYRIGNTS, etc., .
Address MUNN 8 00., f?l:f.m.

Tire removing device, vehicle, H. -Atwater 743,131
Tire, vehicle, G. W. Southwick 4,

Tongue support, wagon, W. L. Park..
Tool, combination, W. G. Harris
Tool, fluid pressure operated, Vaughan &

.
JONNSON  vveervnnerenencroanacescnnnnes 742,934 Ph t E
Office of the SCIENTIFIC AMERICAN Tool, fluid pressure operated, C. H. Johnson 743,389 5 B orwT ey 0 0' n raVIn
861 Broadway, New York, Top, bounding, W. Griffin........... . 742,858 g ROVILE
Beanch Office: 625 F St., Washington, B.0. Torpedo, dirigible, D. W. McCaughey...... 743,315
Hand-book Sent Free on Application. Transplanter, L. W. Snowden...........e.. 742,922 LINING -} "
Trap. See Animal trap. . M&Chlncs
Tread, etc., stair, F. W. Huestis....... .. 743,164
Tree, artificial, A. .. 742,871
BRASS FOUNDERS Tripod, L. C. Otte ¢ & Fink Yaroag
Y Trolley alarm, safety, Gruner nk.... 5
ames_Gallagher’s Sons, 87 Centre St., New York. A TR 7
JBrass Foundry' Brass Composition, Phosphor Bronze, | Trolley mechanism, _C

n Trolley pole, autometic self-dro up"n. gz, 7. De- ! ‘ N . y i v . are Of two SOftS, Ro yle and
- , J. De- ; ;
d Aluminum Castings of every description. 1} .1', .................. P ‘ g ¥ 4

el. 4106 Franklin. Truss, hernial, §. H. Philis. . il 743187 : R
Tube expander, C. F. Carty.... . 743,146 » ' . : ] others.
Eabine’ governing mechaismn, 4. Wilkindon 743,125 ' ~ ¥ ] *  Royle Routers, Saws, Ed
urbine gov , J. 3 4 : 2 : < -
vnoo“ Au' ls’at‘ezlted Turning gmachlne, wood, Cooper & Bradley 742,840 L g i OY € oute S) b} g
A anitary ree Typewriter telegraﬁhicltrinsmitting dttach- 743,011 4 B 1 L . B
31 t, A. E. orelocK. . .coveeeeeleanas y _ .
Slnk Stralners Type'zlv}:lﬂting machine carriage, A. K. Wil- ers, evelers, 1ning-bev
Anvare sending the mm:les and agdressneshof (;IYO liams, J r.é. K e ;gggf . ik . ; b d
in housefurnishing goods not handlin, , E. N. Trump ......ceecceeee 5 ; 4 _
demlers In Do oman s, n your town Wil | Vatve and. system, alarm, E. L. Thompson 743,049 > elers, Shoot-boards, etc., are
ger a Vrooman Strainer and | yajve device, C. H. Watters.............. 7 u ,

Stand free. To keep the sink h ' W. H. Nightingale
clean and waste pipe from clog- g:}:gi efgggxegf‘ 5. "Loucks gating

,i':rge's %ngpf;esg:;: ‘tglﬁﬁ“’l‘l‘(‘,’éj Valve for barrels, etc., double acting com-

accepted the world over, as

bination lock, W. H. Baker........... 743,134 . .
Oy e hownie and sheds | Vebicle spring, F. L. Smith. ... freeees 145, Standards of what such machines should be.  Progressive
TAp i nmoment; Nonollkelt, | Vehice 8o iE Sing, . ~Tackson : :
Strainer | Vehicle X , J. Jackson..........
Xn%gg%Acgﬂ be l??ed in any | Vending machine, coin controlled, F. J. PrOCeSS_EngraVers use them
sink, 18 better, and costs no more ROWSE «ocececcrnncasansasnssscacannns 743,037
than otherl makessé rfl‘}—)g f%' Vessel, W. G. Jamie:ou 6P d Tl
Free circular. Sen . Vessel-loading apparatus, C. J. Ingard..... ,
stamps to cover the actual cust of mailing. Vessel or container, W. S. Mellen......... 743,180 N PATERSON N. ] U- S. A.
| F. H. & E. B. VROOMAN Vise, pine, W. J. Grinden......... ces ;i?é,g'{? JOHN ROYLE & SO S) ) ])
‘288 Pearborn Street Chleago, IHinois [ Wagon-jack, S. Shrefler ........... ceeses %

(Oontinusea on page 363.)
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Scientific

Founded by Mathew Can%nl
AH touch with Three Centuries.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS,
810 Walnut St., Philadelphia, Pa., U.S.A.

§#~ Our New and Revised Catalogue of Practical and
Scientitic chks, 94 pages, 8vo; a Catalogue of Books on
Metallurgy, Mminq ospecfxmg, Mineralogy, Geology,
Assaying, Analysis, e'c.; a Catalogue of Books on Steam
and the Steam Emngine, Machiner qtc.,' a Catalogue of
Books on Samnitary Science, Gas , Plumbing, etc.,
and our other Catalogues and Lm-culars. he whole covering
everu branch of Science applied to the Arts, sent free and
tree of postage to anyone in any part of the world who
will furnish his address.

Write for our Kree Hiustrated Book.
““CAN I BEMOME AN
ELECTRICAL ENGINEER 2”
‘We teach Electrical Engineering, Electric L)wm,mg,
électric Railways, Mechanical Envmeennw Steam Engi-
aeering, Mechanical Drawing, at your home by mail.
[ustitute indorsed by Thos. A. Edison and others.
ELECTI{[CAL ENGINEER l\TSTlTUTE,

FINE 33925 GUN $2

down, balance of $13 00 payable after examination.
High grade, new, dou

Nitro steel barrels. Low
circular hamme s. Top lev-
er action. Double bolts.
Pistol grip Equal to any $30
gun ever offered. Send $2 00
and we will send gun for
your inspection. 48-page catalog of all kinds of firearms.

Malcoim A. Shipley, 434 Market St., Philadelphia, Pa.

WHAT S h b h
=" Schapirograp

THE DPUPLICATOR that cleanly multi-
copies anything written with pen or typewriter, also
music, drawmgs, etc. One original gives 150 copies
BLACK ink in 15 minutes, ‘ﬂDIDS stencil,
washing, delays, and expensive supplies. Pnce,
complste, csp—sne ouifit, k8,00. Lasts for years.
n 5 DAYS FREE TRIAL without de-
THE 8. A, SCHAI’XROGRAPH CO., 265 Broadway, New York.

Unwerszty Shoe &

(Trade-Murk)

" Heaviest oily grain
leather—tan col- -red. Wa-
tartight construction.
Comfortable and nearly
indestructible. Send for
pamphlet. =

J. P. TWADPDELL
1210-1212 Market Street

Philadelphia

PRINTING TAUGHT FREE

printing.
While you’re learning you can maxC
)\ money at home by printing for others.
Write for particulars, and cataloguc
No. 0. Three World's Fair Hi, hest
Awards. T'HE ONDEL Pk

708 Chestnut. Street, P’niladelphia.

posit.

and electrical attachments Of all kinds
are our specialty. We make Watchmen’s
Clocks and Supplies of all kinds. Sixty-
day Clocks. Calendar. Program. Electric,
and Synchronized clocks. Send for Cata~
logue No. 923.
The Prenhss f‘lnok Improvement Co,
49 Dav 8t.. New York City.

AEOLICRAFT Model Yacht

Sailsona tight wire; goes about automatically at
each end; keeps in motion as long as the wind blows.
The Latest Scientific Toy.
Fascinating to old and young. Beauﬁfully made.
Single, #1.50 f. 0. b, N.

Pair, nor racing, $8.00, prepsld.
Send for descriptive booklet free.

FRANKLIN MODEL SHOP,
128 W. 31st Street, ‘New York Crrv.

A POSITION IS OPEN,

Do you know whereitis? We do, Wehave open-
ings for high grade men of all kinds—Executive,
Technical, Clerical—paying from $1,000 to $10,000 &
year. High grade exclusively. Write for plan and

booklet.
HAPGOODS (Inc.),
Suite 512, 309 Broadway,

Aluminum Specialties

Every facility for the manufacture of articles from
aluminum: stamped, spun, formed, or cast. We have
the |n.l¥est. and finest equipped factory in the United
Stat: ‘or this class of work. Let us quote prices.

THE E. A. FARGO C0.. - - - ATTLEBORO, MASS.
MATCH FACTORY.—DESCRTPTION

of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113, Price 10 cents. For sale by Munn &
Co. and all newsdealers.

Manager Wanted

Income $2,000 to $15,600 per annum, aceording to terri-
tory. Our firm has grown to such magnitude that we
now need a competent resident-manager in every county
in the United States. In assoummilg yourself with us
you are em,erm%Il he employ of the Jaigest. most promi-
nent and wealthiest concern of its kind in the United
States, a firm whose references include National Banks
and Commercial Agencies. ‘I'he man we want as maaa-
ger must quality in accordance with our requirements;
be must be a man of the highest character, able to fur-
nish the best of references, and bond if necessary; must
be thoroughly in earnest, energetic and a success in his
gresent occupation. Special arrangements can be madc

y which our work can be done in connection with the
applicant’s occupation, thus opening up an opporlunifiy
to lawyers, ph{ ans, clergymen, anid persons now hol
ing other positions. Address application to

INDEPENDENT, Box 1816, New York City.

Light Hardware Specialt'es Wanted

A large manufacturer now making a numrber of light
hardwure specialties desires to increase his line. This
is an exceptional opportunity for inventors to bhave
their inventions manufactured and marketed bv a firm
now doing ‘large business with all the wholesale hard-
ware houses. Only those baving articles already per-
fected need reply. Address, stating indetail nature of
article, and enclosing stamped envelope for reply

POST OFFICE BOX 116
$T. LOUIS, MO.

ew York.

Waist brace and belt holder, combined, C.
Bremer .....c.ecee. . .
‘Washboard, B. Tanner .
‘Washing machine, T. E. Blanchard... vees T
Water closet, P. K. Hardin..
Water elevafor, E. P, HOUSE. .+ v vnnnnnnns . 743,163
Water gage guard and mirror, R. S. Mears
Water hoisting apparatus, W. Hubartt....

Water level regulator, R. L. Short........

Water meter, C. C. Worthington.....

Water motor, L. E. Boqvist . 743,055
Waterproof garment, J. Ki 743,1
Water purifying apparatus, J. Anderson.... 742,954
Water tight power doors or hatches, ap-

paratus tor operating, W. B. Cowles.. 743,252
Water tube boiler, W. J. Dugan....... cee. T42,847
Water tube boiler, W. C. Temple........ 742,930
Wells, means for operating, P. C Connors 743,249
‘Wheel, J. M. Crosby ... 742,841
Wheel, C. L. Votaw . .. 743,117
Wheel, W. B. Roberts. . 743,197
Wheel and wheel rim, F. Philips. 743,098
Windmill pump rods, swinging guide tor,

G. Schneider ............... 742,911
‘Windmill tower, S. B. Martin. . 742,885
Window fastener, O. C. thtle 742,882
‘Window fastener, adjustable burglar proot

N. S Hillyard .................. . 743,283
Window frame, metal, W. J. Klemm . 742,999
Window screen, J. Pastalle................ 743,324
Window, sliding and swinging sash, G.

HAYES ovvviennennecnennnneensnnassans 742,869
Wire drawing machive, J. A. Horton . 742,987
Wire netting machine, H. S. Combs.. . 743,248
Wire stretcher, W. S. Reed........ . 742,90
Wire winding machine, J. G. Bauer........ 743,136
Wire, cords, etc., machine for making, J.

B 742,913
Wrench. See Chain wrench.
Wrench, F. A. Biehn .........cciivieannns 743,227
Wrench, I. Weisnek . 743,359
Wrench, M. Wenger 743,360
Writing machines, etc., ribbon reversing
mechanism for, C. F. Hopkins.......... 743,162
DESIGNS.
Brooch bar, E. H. ClarkSon......ceeeeeeees 36,610
Button, emblematic, J. L. Tbornton .36,611, 36 612
Hammock body, I. E. Palmer.............. 36,616

Hammock fabric, I. E. Palmer..

36,617, 36,618
36,614

Ornament, M. Chapman.... X
Spoon, C. R. BoAS....c.octuieensancnns .. 36,613
Stove plates, etc., rim for, J. Magee...... 36,615

TRADE MARKS.

Beer, G. Pierce .............iiiiiiiiiinnn, 41,405
Candies, breath perfuming, L. Hesselroth... 4140
Candy kisses, molasses tatly, Robert F. Mac-
kenzie Co. ............ 41,407
Canned trults and vegetable:
................ 41,402
Canned, pickled preserved, or evaporated
fruits and vegetables, R. I. erman
MEZ. CO. tvvvenenenenesnsnenseesnnnnnn 1,403
Cash - and autograpéllc registers, National

Cash Register Co.......covveieennennnns 4
Chemical or medical preparation for certain
nalmeg purposes, liquid, Lambert Pharma-
(& 0.
Coats, pants, vests, and overcoats, Mertz &
Mertz CoO......cocuvnennn
Coffee, cereal substitute for
Dress goods, woolen, O. Sey
Exploders, electrical, Masurite Explosive Co.
Game of amusement, certain named scientific,
J. LosS.........
Games, P. D. Bir
Hair tonic or renewer, Fountain of Youth Co.
Insecticides, Leach Insecticide Co. of Balti-
more City
Laces, leather shoe, L. E. Goldstein
Lard, T. M. Sinclair & Co.
Liniment, J. E. Cagwin
Medicine for certain named diseases,
prietary, F. Hobart
Medicine, whooping cough, J. Kalish.
Musical instruments and bows therefo

tain named, Wm. R. Gratz Co.........
Noodles, macaroni, and vermicelli, W. Boehm
Paints, American Paint Works.
Pitch and rosin, C. Zoller & C

Pomades, F. Toscano ................ 41 410
Remedies for certain named diseases,

Chamberlain  .......cciiiiiiiiannecennns 41,417
Remedy for coughs, colds, and bronchial trou-

bles, G. W. Burch 41,414
Saws, F. W. Clemson . 41,423
Shovels, A. O. Meyer 1, 41,425
Skin cream preparation, Brown & Allen 41,412

Soap, washing fluid, F. Cash
Surglcal dressings, Ww. Ss. Douglas
Tires, pneumatic, Continental-Caoutchou
Gutta-Percha-Compagnie
Whisky, Distillers Co.

LABELS

‘“‘Bannerette,”’ for cigars, Schmidt & Co.....
“Burt 8 Capsules, for medicine, B. H. Bent-

10,465
10,480

10,456

10,470
10,466

10,485
10,458

“Creamola Furniture Polish,”” for furniture
poligh, H. J. Rawlingon ...............
“‘Donna Sanche,’’ for cigars, Schmidt & Co.
“[-Z-B Antiseptic Foot Powder,”’ for foot
powder, E-Z-B Antiseptic Co ........
“Golﬂen Horn,” for whisky, T. L. Smlth &
“Gol en Rule Compound Quinine Hair ’l‘onic,”
T halr tonic, Citizens’ Wholesale Sup- 10,484
................................ X

‘Goﬁien Rule Shampooing Liquid,’’ for sham-
olng liquid, Citizens’ holesale Supply
“G,oldwaters Mosquito Cure,”’
ment, H. Goldwater ...................
“Indjan Oil,”’ for mediclnal oil, L. W. Leith-
head Drug CO:i teveverneensensasccannns
‘“‘Kentucky Leaf,”’ for tobacco, I. F. Tabb..
‘“Kimalena,’”’ for medicine, Kimalena Co....
“La Florita.”’ for cigars, Las Dos Naciones
Cigar Cu.eevvvrrrnrrecenenenss 1 to
““Lititz Little Bretzels,’’ for bretzels, Lititz
Little Bretzel Co.......ccoceeeeerenccnes
“Lord Varrick,”” for cigars, S. Levyn, Inc.
‘‘Mederine Ointment,’’ for an ointment, L. W.
Leithhead Drug COievinennnnnnennnnanns
‘“Mederine Soap,’’ for soap, L. W. Leithhend
Drug CO. +euvveeecunnocnnnnncarasnennns 10,473

‘‘Monastery Pile Cure,” .
Broadhead .........ccciiiicinicennanonn 10,481
10,457

10,483
10,478

10,476
10,459
10,482

10,464

10,455
10,469

10,477

“Moor Rye Whiskey,” for whisky, T. F.
Donahue CO. .......c.ceeeencncnaccccns
‘“‘Nervo-Tablets,”” for medicine for nervous
diseases, L. W. Leithhead Drug Co.
“Palmiter’s Gall Liniment,”’ for liniment,
A. Palmlter
‘“Pansy Soap,’’ for soap, M. Escher......... 10,
“‘Queen’s Crown,’’ for cigars, Schmidt & Co. 10, 467
‘“Rex Soap,’’ for soap, M. Escher 72
“Salim Milan Blue Bells,”” for clgarettes, S.
Ml cevvnnnnnnnennneeeeracaaaaaaaans
“Villena, 5 for cigars, Schmidt & Co.........
‘“Worm Chocolates for Children,’”’ for worm
medicine, L. W. Leithhead Drug Co.....

PRINTS.

¢“A Pair of Fast ’l‘rotters," for whisky, S. P.
Haller .......ccceeceeee cesessecnsscsnn ... 848

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for auy of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

PEO RATED METAL S

FORALL USES. MADEAS REQUIRED.

HARRINGTON & KING PERFORATING

@.CHIEAES.

FORT TOTTEN. N. Y., NOV. 1,1903. WANTED—
19 Masier Electricians for Coast Artillery, U. 8.
Army. Graduates of standard schools of technolo; y or
others ot equivalent theoretical education, and three
years’ g-actxca.l experience with steam and electricity,
unuer 33 years of age and unmarried. Pay and allow-
ances as follows: Pay $75.00 per month. Allowances:

house, foodéoelothmg, fuel, light, medical attendance, :

ete. After years’ service, retirement on three-quar-
ters pay and allowances. For further particulars apply
to ADJUTANT, SCHOOL OF SUBMARINE DEFENSE
FOKT TOTTEN, N. Y.

15

CATALOGCUES FREE
UNION MODEL WORKS
193 CLARK CHICAGO.

MODE.L

GEAR

Manufacturmg for Inventors !

g facility and appliance for manufacturing Grey '
Iron, Br.

rge plant,

PR OPOSALS.

PROPOSALS WILL BE RECELVED AT THE

Bureau of Sup%lles and Accounts, Navy Depart-
ment Washington until 12 o’clock noon, Novem-
ber 24, 1903, and ]Ilmbll cly opened immedmtelytherea.fter,
to furnish at the navy yards, Mare Island, Cal., and
Puget sound, Wash., a quantityof hawse pipes, warpmg
chocks, electric blowers and exhausters, g neratingsets,
arc lamps. conduit, wire, electrical supp]ies, bolts an
nuts, copper rivets, washers, corn brooms, paint brushes,
feather dusters, oakum, steel cable, window glass, coal-
ing baskets, steel wire ana copper nails miscellaneous
hardware and band tools, fileg, machinists’ sets, lamp
wick, pump and rigging leatber, ash, Oregon pine,
boards and piles, Spanish and Port Orford cedar, ma-
ho:.:any, sugar pine. cherry, walnut, oak, teak, poplar,
spruce, hickory, laurel, locust, redwood ﬂr, bar iron, pig
lead, galva.mzed sheet steel bar steel, umand flax pack-
ing, garden hose, ?aims. white and red lead, linseed,
eyhnderand lard oil, alcobol. turpentine, damar, asphalb
um and paraffin varnish, bronzing liquid, pitch, tar,
nitric and sulphuric acids, borax. pipe fittings, gauge
glasses, brass and iron pipe, valves, pepper, cocoa, mus-
tard, beans. salt beef, salt pork, raisins, dumping tubs,
diving apparatus, blank boo! 8, penclls, pens, ink, type
writer paper, toilet paper, miscellaneous stationery,
candles, laundry, castile, and salt-aater soap, sapolio,
and cotton waste. - Blank proposals will be furnished
upon application to tb e Navy Pay Offices. 8an Francisco,
Cal , and Seattle, Wash. H.T. B. HA RRIS, Paymaster
General, U. 8. N. 10-21-03

Catalogue of Architectural. Scientific

and Technical Books.
Prospectus for 1903 for “Architects’and
Builders’ Magazine,” monthly $2 a year.

WM. T. COMSTOCK. Pub., 23 warren St., New York

ass and Spelter Castings. Stamped, spun oOr
turned metal specialties in quantities.
skilled workmen and modern tools.
AMERICAN LAMP AND BRASS COMPANY
Trenton, N. J.
MACHIN'ES‘ Lorllss Engines Brewers’
'CE and Bottlers’ Mach TY. THAE VILTER
MFG. CO., 899 Clinton Street Mllwnukee Wis.
MODEL AND EXPERIMENTAL WORK.
Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York.
DIES TOOLS, MODELS and Special Machin-
ela etals ecialties and Stam ings manufactured.
MOORE, 8587 Kitth Ave., Chicagv, 111,
DRYING MACHINES. ° it so-
[] Hannibal, Mo.
SPECIAL MANUFACTURING.
SPECt MACHINERY" MODELS 'EXPERIMENTAL WORK:
WRITE FOR OURBOOKLET.
THEGLOBE MACH. & STAMPING (o
. 970 HAMILTON ST. CLEVELAND, O.

L8 & EXPERIMENTAL WORK.SMALL J
YORK STENCIL WORKS 100 NA“AU [ .33 N Y,

National Supply Co., 5 Broadway, N.Y.

Model Makers and Manufacturers of

PATENTED ARTICLES, ETO.

Are you interested in Panems Model ar Experimental
? Our booklet entitle

WHAT WE DO—HOW WE DO IT

- will be sent to you on request.
KNICKERBOCKER MACHINE WORKS, Inc,
8-10-12 Jones Street, New York.

WE HAVE BUILT SLOT MACHiNES

of all kinds tor 15 years. Can ln’lgrove, perfect, develop
or build yours in quantities.
MICHIGAN NOVELTY WORKS, Kalamazoo, Mich.

MODELS & omi5ee S bltpoa: spocin: Macamons.

E. V. BAILLARD, Fox Bldg.. Franklin Square. New York.

Bea.i
Squabs Pay B&
Easier, need attention only part of
time, bring big prices. Raised in one
month. ttractive for poultrymen
farmers, women. Send for FREE
BOOK LET und learn this immensely
rich home industry.

Plymouth Rock Squab Co..14 Friend St., Boston, Mass.
BUILDERS of Special Machinery. Models,

FExperimental work. Inventions devel-
oped. THE FENN-SADLER MACH. Co., Hartford, Conn

PERSONAL MAGNETISM

How Prominent Men Develop This Power and Use it to Influence Others—
Women, Too, Adepts in this Mysterious Art.

A Reporter Makes Astounding Discoveries—Secret Methods Which Charm
and Fascinate the Human Mind.

High Priests of the Occult Reveal Jealously Guarded Secrets of Years—

A Wondsrful New Book by

Prominent New York Men.

A wonderful new book entitled, “The Secret]education of Mr. Morgan who are practically

of Power,” has just been issued, at an expensel

of over $5,000, by one of the leading colleges
of the City of New York. This book is from
the pen of the ablest specialists of modern
times. The authors gave away the copyright
on condition that 10,000 copies should be dis-
tributed to the public free of charge. The Co-
lumbia Scientific Academy is now complying
with this contract, and until the edition of
10,000 volumes'is exhausted you can get a copy
of this book absolutely free. The book is pro-
fusely illustrated with the most expensive half-
tone engravings. It is full of wonderful se-
crets and startling surprises, and thoroughly
explains the real source of the power of per-
sonal influence. It fully and completely re-
veals the fundamental principles of success and
influence in every walk of life. The hidden
mysteries of personal magnetism, will-power
and scientific character readinpg are explained
in an intensely interesting manner. Two secret
methods of personal influence are described,
which positively enable any intelligent person
to exercise a marvellous influence and control
over any one whom he may wish. These meth-
ods are entirely new and have never before been
made public. A reporter has tried them per-
sonally and can vouch for their wonderful
power.

The book also describes absolutely certain
methods by which you can read the character,
secrets and lives of every one you meet. No
one can deceive you. You can tell what voca-
tion is best for you to follow. You can know
thg secret power by which minds of human
beings are charmed and fascinated. The new-
est, latest and best system of physical and men-
tal culture is fully explained and illustrated
by beautiful half-tone engravings. No such
book has ever before been published. No such
wonderful information has ever before been
placed in the hands of the public. On account
of the mighty power and influence placed
in one’s hands by this book, the Legislature
of the State of New York debated whether or
not the State ought to permit its promiscuous
circulation; but it was finally decided the good
it would accomplish would greatly overbalance
the ill, and its distribution was not inter-
fered with.

Not long ago John D. Rockefeller, the richest
man in America, said, in talking to a Sunday
school _class, that he attributed his success in
life largely to his ability to influence others.
Lincoln, Lee, Napoleon and Alexander the Great
all won fame and renown by their wonderful
powers of personal influence. Jay Gould piled
up millions by this same power.
organized the billion dollar steel trust and en-
riched himself by millions simply by his mar-
vellous ability to influence others. There are
to-day thousands of men with the brains and
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paupers. They have the ability to organize a
trust, but they have not sufficient power of
personal influence. Personal influence, will
power, stamina—call it what you will—has
from the creation of man been the subtle force
that has brought wealth, fame and renown to
those who are fortunate enough to possess it.
This strange, mysterious influience is inherent
in every human being. By the late methods
explained by the New York specialist in human
cuiture any intelligent person can develop a
wonderfully magnetic personality, and learn
how to read the character, secrets and lives of
others in a few days’ study at his own home.
You can use this marvellous power without the
knowledge of your most intimate friends and
associates. You can use it to obtain lucrative
employment, to secure an advance in salary, to
win the friendship and influence of others, to
obtain a greater share of happiness from life.
You can be respected, honored and become a
leader in your community.

If you are not fully satisfied with your pres-
ent condition and circumstances; if you long
for greater success or more money; if you are
not able to influence others to the extent you
desire, the reporter would advise you to write
at once for a free copy of this great work, now
being given away by the Columbia Scientific
Academy.

Mrs. C. Richmond Duxbury, of 472-A Greene Ave.,
Brooklyn, N. Y., the authoress of “ New England Folk,”
recently sent for copies of the books; after carefully
examining them and testing the methods of personal
influence on hrr friends and associates. she makes the
following statcment in a letter to a friend: * Nothing
could induce me to part with the advantn,ge that my
little knowledge of your books has given me. Any
student can acquire it and will be fascinated andde-
lighted with the result.”

Fred. Perkins. of South Haven, Mich., says:—“I kn~o
been in great demand since I read the work of t' .
Columbia Scientific Academy. People areamaged arc
mystified at the things I do. I believe I could make
$25 per day reading character alone if I were to charea
for my services. If anyone would have told me I would
receive so much wonderful information I would have
thought him crazy.”

Mrs. M. Effie Watson, of Martinsville, Ind., says:—
“Could I have bad access to such information in past
years 1 could have avoided many misfortunes. Thie
work of the Columbia Scientific Academy shall be tay
guiding star the remaining days of my life.”

Jf you will send your name and address to
the Columbia Scientific Academy, Departm’t 344,
1941 Broadway, New York City, this book wlll
be sent to you absolutely free, postage prepaltl
On account of the great expense involved in
preparing this book, the Columbia Scientific
Academy requests that only people who are
especially interested write for free copy—only
those who really desire to achieve greater suc-
cess and better their condition in Iife,
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Now packed in handiome individual boxes for Christmas.
mail, C. A. EDGARTON MFG. CO., Box 222, Shirley. Mass.
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Richor poor, ifyourintentionsaregood, you canopen
aconfidentialcharge account withusfora
Christmas Diamond, Watch, Silverware or other article
of Jewelry, and pay convenient sums monthly while
wearing it. No interest charged. No security required.

Simply tell us what artide you would like for your-
self or for a rift to a frieud or loved one, and we will
send it, express prepaid, to your homeor place of busi-
ness for your examination and approval. If it isin
every way satisfactory, and the best possible value, send
us one-fifth the price andke? . he balance
you can ¥y monthly on your own
terms (usua lly nine monthly payments).
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make the first Payment on a genuineg Diamond that will N : . Asa practical watch
last forever and be a constant reminder of the giver's X g : E the INGERSOLL at
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at a saving of 15% to 25%. To prove the truth of this - ‘ gh
statement we will cheerfully submit our goods on their 9 ; f accurate watch.
merits and leave you to judge for yourself. . - e~ g {t is hard to believe that a
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givered :vthen agd w:Jere leq‘ui&ed ‘We make a special ‘ . « p made for a dollar, yet it is

scount to cash customers o 3 3 o . - ibiliti
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Its guarantee is the broadest ever known.
: Its price is the lowest in existence.
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Linotype

REVOLUTION in the print-

ing trade has been effected in

the last ten years by the in-
troduction of the Linotype, one of the

greatest inventions ever made. Ten

@ @ )2 ' ' thousand rpachines are doing the work
U bt 50,000 compositors, and more accurately, Capacity, 4,000 to 12,000 ems per
hour. Even the smallest printing office can afford at least one of these wonder-

ful and money-saving machines. Two hundred different faces of type from one
machine. The double magazine Linotype sets two fonts of Roman, Italic and

Full Face at one operation. The conservative printer should scrap his cases
and get in line with modern progress. Full particulars sent on request.
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