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Method of Attack.

) The 160-Horse Power Gasoline Engine,
Length, 63 feet 4 inches. Diameter, 11 feet 9 inches. Displacement, 120 tone. Speed at Surface, 8 knots. Speed Submerged, 7 knots,

NEW UNITED STATES SUBMARINE TORPEDO BOATS.—[See page 427.]
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The Editor is always glad to receive for examination illustrated
articles on subjects of timely interest. 1f the photographs are
sharp, the articles short, and the tacts authentic, the contributions
will receive special attention. Accepted articles will be pald for
at regular space rates.

3 TRANSOCEANIC WIRELESS TELEGRAPHY.

It appears to be pretty generally accepted that
Marconi has succeeded in sending across the Atlantic
audible signals from his wireless telegraphic station
in Cornwall, England, to Signal Hill, Newfoundland—
a distance of 1,800 miles. To be "sure,xth‘e Newfound-
land experiments have not ' been 'laécepted by all
scientists as conclusive, English physicists are par-
ticularly skeptical. -Silvanus P. Thonmpson, although
accepting Marconi’s statements, leaves us to infer that
success would not have been so easily attained if the
letter ““V” had been transmitted instead of “S.” rof.
Dewar,-if he has been correctly quoted, does not be-
lieve that the possibility of transmxttlng signals across
the Atlantic has as yet been adequatel“y demonstrated.

On the other hand, Mr. Edison accepts the report as
authentic, and Prof. Bell has cabled his congratulations .’
and has offered h1s place on the ‘coast of Nova Seot1a'

as a place for future experiment, '
During the International Yacht Races of 1899 held
off Sandy Hook, it was the privilege of a representa-
tive of the SCIENTIFIC AMERICAN to interview Mr.
Marconi, who, at that time, was superintending the
sending of wireiess reports of the races to The New
York Herald. Marconi proved to be a man fully

conscious of the possibilities of the new telegraphy -

with  which his name has ever been linked, and yet
exceedingly conservative in his opinions. In response
to an inquiry from our representative on the future
of wireless telegraphy as a competitor of the sub-
marine cable, Marconi stated that he was content to
work in the limited field then opened up to him by
his invention; but, upon being pressed for an opinion,
did not deny his belief in the possibility at some
future time of being able to telegraph from one shore
to the other. The impression of s1ngu1ar modesty
then received has since been strengthened. In no
authorized statement has Marconi hitherto exagger-
atzd the results of his investigations.” We are there-
fore inclined to accept his present announcement that

he has succeeded in signaling from Europe to America.’
If any proof were desired of the importance  of '

the ocean transmission of that first wireless s1gna1 it

would be‘ found in the trepidation of -the Anglo- Amera_ !"
ican Cable Company and its hasty threat to stop all

further experiments. It seems that this ’eompanj

has been granted a monopoly for fifty years—a term'

which expires in 1904—and that by ther provisions'of

its grant it claims that Marconi can be enjoined: from o
“ railroad- company hke the. Pennsy]vanla has openly

transmitting transatlantic messages.

It seems, in fact, that Marconi had acted hast11y
and probably prematurely in his determination to
leave Newfoundland and seek a place of experiment
on the mainland. It seems extremely doubtful whether

the Anglo-American Cable Company could have en-

joined him from continuing his experiments. Of
course, very miuch depends‘ upon the nature of the
contract . éntered into befween ‘the company and the
government of Newfoundland, but ‘it .
cepted prlnc1ple "of -the patent “law that an inventor
is_entitled to ‘make use of a patented device, provided
it'is for- purpdses of experlment only
perfected his. system t0~such an extent as to p'ace it

upon a commercial basis, the conditions  would have-

been far, otherw1se but certalnly for purposes of ex-

periment it seems as if-it, would have been:.a difficult.
matter to have induced a court of equ1ty to: grant an
injunction wh1cl1 would : prevent his.. carrylng on ex-.
periments wh1ch ‘are; belng watched w1th such .intense”

interest from the four corners ; of the earth. The
Anglo-American Company does not claimto control
any patents covering the mechanlsm employed by Mr
Marconi. So long as he does not land a cable‘on
the coast of Newfoundland, it is a grave question
whether it would be possible for them to prevent him
from setting up an instrument in which the vibratory
impulses are received through the medium of the
air. We regret that Marconi did not, in the interests

‘elevated structures;

is a wellac-..

Had Marconi .
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of science, firmly maintain his position and resist to
the utmost the selfish demands of the cable company.

8-

APPRECIATION OF THE NAVAL NUMBER.

The warm reception which has been given to our
special number describing the growth of the United
States navy since the war with Spain, is another evi-
dence that the deep interest in the United States navy
which was awakened, or rather re-awakened, during
our late war is but very little diminished. At the
close of that struggle the fear was expressed that
popular interest in naval affairs would pass away, and
that the country would return to that attitude of in:
difference, which left the United States practically
without a navy for two whole decades of her history.
We are satisfied that the fear was unfounded, for
the Editor’s mail has brought, in the way of ques-
tions and criticisms on naval matters, and requests
for more complete information, many more communi-
cations than we have found space to print. To us this
is one among many indications that the people of the
United States have realized how closely the prosperity
and security of the country are related to the growth
and efficiency of its navy.

It has been the aim of thijs journal to keep in such
close touch with the Navy Department, and with the
trend of ideas among the line and staff officers who
construct and handle its warships, as“to be able to
do full justice to the best features of our naval work,
without falling:into the all-too-common erroi of using
only superlativer"terms in speaking of the ships- which
are such an' object of pride to-all American citizens.
In view of the fact that we have not hesitated-to criti-
cise where we thought criticism was due, we are par-
ticularly pleased with the many unsolicited letters of
congratulation .which ~we have received from high
officials in the*United States navy. Speaking of the
Naval Numbér, the present Chief of one.of the Naval
Bureaus writes: “It is not only intensely interesting,
but is beautifully prepared, and better than all, is cor-
rect;” - while a former Chief of the Bureau of Ord-

' nance says::“You are doing a great work for the navy.

No other paper approaches.your literary work on the
service.”
et Q>
BRIDGES VERSUS TUNNELS.

The decision of the Pennsylvania Railroad to con-
nect its lines in New Jersey and Long Island with
one another and with New York by tunnels rather
than by bridges was natural, and, we had almost
said, inevitable. There is to-day a growing tendency
in all the great centers of population to place the
means of transportation underground, and this for
the very good reason that there is no further room
for them above ground. In an earlier day it was
customary to build rapid transitt systems, and the
approaches of trunk railroads in the great cities, on
but the growing congestion of
street traffic, vehicular and pedestrian, has brought
us to a -time when:the ‘piers and arches- of steel or
stone viaducts are’ no longer a permissible obstruc-
tion, to say nothing of objections on the score of the
obtrusive ugliness ‘of -such structures. Hence we
have been driven below.ground, and the tunnel, thanks
to electric lighting .and traction, has proved to be
a cleanly and comfortable substitute for the over-
head structure.

To the engineer, and, indeed, to all of us who are
attracted by engineering works of great daring and
magnitude, it will.be something of a disappointment
that“the proposed ‘Hudson River bridge, with its vast

- 3,000-foot span-and-its towers reaching five hundred

feet nito thé air, will not be built; but now that a great

declared ‘in favor of - tunnels as the.best method of
serving New York with due regard to,1ts own interest
and the-convenience. of the city itself, we may take

it for granted that. the Hudson River brldge wul

never: be: built.. . »..

In justice to -the . proposed bridge, however, a word

should be. spoken in ' contradiction of the popular
impression that a bridge would be a far more costly
undertaking .than tunnels.

pac1ty will -be  only one -sixth as great for in des1gn
ing his- brldge Mr. Lindenthal proport1oned it for the
accommodatlon of no less than twelve separate rail-
road- tracks, e1ght on' the lower and, if requ1red ‘four
on the uppér deck. ‘"Hence. the proper basis of com-

parison would be that,of twelve 18 foot tunnels against

.one bridge; and no doubt the brldge would Work .out
1n sp1te of ;greater, real estate cost as costlng less
thanrthe twelve tunnels The brldge however belng

xexposed to the elements would be. more expenswe in’

malntenance Moreover ‘unlike the tunnels ‘onces the
river was crossed‘a‘”‘brldge would: lnvolve ‘thie ¢ ered,tlon
of a vast viaduct and surface station that would
seriously incumber our already overcrowded streets.
The feature that will, more than any other, com-

mend this tunnel scheme to our municipal authorities

While it is true that the
proposed’ two-tunnel scheme, shown elsewhere in this
' lssue will cost.far less than ‘the proposed Twenty-'
vthlrd Street bridge, -we must remember that its ca-

_Copenhagen,
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and to the people of New York is that it will be abso-
lutely unobtrusive.

ANNUAL REPORT OF THE WORK OF THE OBSER-
) VATORY OF PARIS FOR 1900.

BY M. LOEWY, DIRECTOR. ABSTRACTED BY OUR PARIS CORRESPONDENT.

The past year has been an especially busy one for
the Observatory, as it was necessary to make a proper
showing at the exposition and to present a visible
image of the work carried- on and the progress ob-
tained by the institution. Besides this, a number of
events have occurred which have brought on new
series of researches. The efforts of the director were
especially engaged in organizing the International
Astrophotographic Congress of 1900. This congress,
owing to different circumstances, had an exceptional
importance. It was necessary to assure the definite
success of the map of the heavens, a work which
has been in execution for twelve years, also to under-
take one of the great problems of astronomy, the de-
termination of the solar parallax, which it was hoped
to solve with a precision unobtainable in the past ow-
ing to the discovery of the planet Eros, which comes
so near the earth at certain epochs. The congress
was held at the Observatory from the 19th to the
26th of July. Inr that short time, owing to the au-
thority of the scientists who took part in it, the work
has been most fruitful and .important decisions were
made, which will leave a durable trace in .the history
of astronomy. Concerning the photographic map of
the heavens, the main object of discussion was the
filling up of some of the gaps in the exploration of
the heavens in certain regions of'the southern..hemi-
sphere. Three of the observatories charged with the
work of these zones had not been able to carry out
the work. The efforts of the congress to better the
situation have resulted favorably, and Mr. Thoma, Di-
rector of the Cordoba Observatory: (Argentine)h prom-
ised his aid on behalf of the government. Again Mr.
Cooke, Director of the Perth Observatory :(West
Australia) is to take a share of the work, as the neces-.
sary subsidies have been obtained owing to the ef-
forts of-the congress. Lastly, M. Enrique Legrand is
taking measures to have his government establish a
special observatory at Monteyideo (Uruguay) for this
work. The importance of the map of the heavens
seems to increase continually. and it promises scien-
tific results which have not been foreseen. Some late
researches made by Mr. H. H. Turner, Director of the
Oxford Observatory, prove that the map, which will
contain millions of stars, will render results which
we have scarcely ventured to hope for. Owing to a
rectangular ruling which is superposed photographic-
ally upon the map, it is possible to take the positions
of a multitude of stars with a precision comparable
with the direct meridian observations. Photography
thus enables us to accomplish a great work which
would be almost impossible by direct observation, as
it would take the united efforts of the astronomers
of the world for-hundreds of years before coming to
an end.

To finish the task imposed'upon it the Paris con-
gress was obliged to establish an agreement c_orlcerning
the determination of the solar parallax. This prob-

lem" had been considerably discussed, and some emin-

ent’ astronomers thought that the time had mot yet
come for its solution., It was under this difference of
opinion that the congress deliberated as™to whether
a systematic observation of the planet Efos in different
parts of the globe should be "-made ‘t!’o“w determine the
parallax. The congress appointed a special commis-
sion of ten prominent astronomers to study the
question, and it was decided to take up the WOrK.
As the: observations had to be commenced at once, a
series of': tables and instructions was quickly pre-
pared and sent out, so as to secure the co-operatlon of
the observatorles scattered over the globe and to ren-

. der? the publication of the results homogeneous and
. ,‘prec1s~e, B
‘f_‘é&lves in “the new enterprise, as follows:

As many as 58 observatorles ‘éengaged them-
-:Abbadia,
Algiers, Athens, Bamberg, Berlin, Besancon, Bordeaux,
Cambtidge (Eng.), Cambridge (U. S.), Cape of Good
Hope, Catania; Kharkov,  Charlottesville, Christiania,
Cordoba, Denver, Dublin, Diisseldorf.
Edinburgh, Evanston, Flagstaff, Florence, Greenwich,
Heide'lb‘erg, Helsingfors, Kasan, Konigsberg, Leyden,
Lelpzxg, Ltsbon Lyons, Madison, Marseilles, Minne-

"'apohs Mt. I?a,mllton New York, Nlce Northﬁeld Ox-

ford Padua, Palermo Paris, Potsdam Pulkovo, Rome,

- San’ Fernando, Strasburg, Tachkent, Tacubaya, Tera-
' mo, Toulouse Uccle. (Belglum) Upsala, Vienna (2 ob-

servator1es), Washlngton Williams Bay. The work
only eommenced~ in the, ﬁrst part of October, and from
that time to, the first of January, _when complete de-
tails had be(i,n obtalned from 20 observatorles it was
found that ink spite of the bad weathser not a day had
passed in wh;\;h the planet was not observed by one
or«pther-of the prescrlbed methods. , Thlsfnumerous
series of observations permits of obtaming the paral-
lax with great precision, and these results will be more-
than doubled when the remaining work is finished.
It may be remarked that this international project
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offers a fine example of the disinterestedness and solid-
arity of those who collaborated in this work, which in-
cludes nearly 60 observatories.

As regards the work at Paris for the year, nearly
all the resources of the observatory have been de-
voted to publishing the fourth part of the star cata-
logue, as it became urgent to render accessible to
scientists the last part of the numerous observations
made at Paris up to 1881, which had not been here-
tofore published in complete form. This great work,
which has been in execution for twenty years, is
now nearly finished. Of 430 plates composing the 48
volumes of the star catalogue, only 30 remain to be
published. Again, an important series of meridian
observations have been made for the solar parallax
with three groups of instruments, and thus the exact
position of 670 stars has been taken, between the
7th and the 9th magnitude, placed symmetrically on

each side of the path of Eros at 1 deg. distance, so .

that whatever be the photograph taken of the planet
with the other instruments, the image of about a dozen
of these stars will always be found on the plate, and
serve as locating points. Eighteen observatories, in-
cludiftg Paris, have undertaken the work of obtaining
the exact position of these stars, so that it is possible
to calculate exactly the position of all the stars photo-
graphed upon the plates. This work, which is so es-
sential for the solar parallax, is now completed.

The exploration of the heavens for the photographic
star map has been continued under the best conditions
by Messrs. Prosper and. Paul Henry up to the be-
ginning of October, 1900, and afterward ithey have
especially made photographic observations of Eros.
Between the 3d of October and the 31st of December;
367 planetary images have been obtained, based on
greatly varied exposures, with a view of eliminating
errors. During all the favorable nights the operations
have commenced at sundown and continued as long
as the star was 20 degrees above the horizon. Messrs.
Bigourdan and Fayet have been equally active at the
equatorial of the West Tower and have determined
directly by micrometric measurements the position of
Eros relative to the heighboring stars. At the East
Tower, Messrs. Callandreau and Schaumasse have
made about 44 complete observations in 21 evenings.
Thus the Observatory of Paris, owing to the ensemble
of its work, has been able to contribute toward the
determination of the parallax by a respectable series
of observations and studies.

This year the publication of the photographic star
‘catalogue was commenced, and 11 plates containing the
rectangular co-ordinates of 16,500 stars have been
printed. As to the photographic map of the heavens,
the main work, which is to have star-images down to
the 14th magnitude, we have been less fortunate, and
its publication has been almost completely stopped,
mainly from the failure of one of the two heliographic
firms. In order to render our publications indepen-
dent of outside specialists we have studied the process
and in the future will carry out a part of it at the ob-
servatory and have the rest supervised by our own
force. Messrs. Loewy and Puiseux have used the great
angle equatorial in the first months of 1900 to pre-
pare the photographs for the exposition and have made
some large views of the moon. Two of these, 56 inches
in diameter, show the moon near the first and last
quarter, and others are enlargements of interesting
regions. The photographic atlas of the moon has been
delayed owing to the presence of other work, and al-
though the 5th part is entirely prepared, it could not
be issued in 1900.

The list of personal researches shows that the act-
ivity of the astronomers has not diminished during the
last year. The special reports show the details of the
progress made in the different branches of work.
Among others may be mentioned the two expeditions
of Messrs. Bigourdan and Hamy, who were sent to
Spain to observe the last total eclipse of the sun.

The new arrangement of the Meridian Circle which
is established in the grounds of the observatory is of
great interest. By this means M. Renan is enabled to
obtain the variations of the instrumental azimuth with
great exactness. This element, which is so essential
and so difficult to determine in all astronomical estab-
lishments, can now be determined at all hours of the
day independently of the agitation of the atmospheric
layers which separate the eyepiece from the objective.
A tube 102 feet long and 30 inches in diameter is now
used to unite the two, and the arrangement . thus re-
sembles a telescope. The tube is surrounded by a
two-inch fél‘t’ covering, and now gives an almost com-
plete protectibn from the movements of the air caused
by the great variations of temperature throughout the
day. Measuréements are now made with much greater
precision than before, and all astronomers who have
seen it consider it a great improvement.

The use of separate cars for children having. whoop-
ing cough is being advocated in France, where a; change
of clima'te} is the usual remedy for this disease, and
consequently there is much travel among children.

. brightes® star visible.
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THE HEAVENS IN JANUARY, 1902.
BY HENRY NORRIS RUSSELL, PH.D.

Though the planets which illuminated the autumn
skies so brightly are now, all but Venus, lost to view,
their absence is fully made up by the appearance of the
brilliant winter constellations. At our accustomed hour
of 9 P. M,, in the middle of this month, Orion is al-
most due south, about half way up to the zenith. He
may be instantly recognized by the familiar ‘“belt,”
with the bright stars Betelgeuse above and Rigel be-
low. The line of the belt, extended upward to the
right, points toward the ruddy Aldebaran and the Plei-
ades. Extended downward for about the same distance
it reaches Sirius, which is about four times as bright
as any other star in sight. An irregular cross of stars
below it, containing a couple of bright ones, also be-
longs to the constellation of Canis Major.

Higher than Sirius, and some distance to the left,
is Procyon, and still higher are the twin stars Castor
and Pollux, with the rest of Gemini. Auriga, directly
overhead, is marked by Capella, next to Sirius the
In the east the sickle of Leo has
just risen. Between it and Gemini is a little cloud of
light—the famous cluster Praesepe—which marks the
position of Cancer; and the head of Hydra is rising far-
ther south. Below Orion lie the small constellations
Lepus and Columba, and on the right is the extensive
but inconspicuous Eridanus.

This classic river is represented by a stream of faint
stars, starting near Rigel and running first westward,
then southeastward, and then toward the southwest,
till it sinks out of sight. It ends in a star—Aéhernarf
almost as bright as Rigel, which is only visible from
points south of the latitude of..Savannah. .

Cetus, which is almost equally extensive, occupie
the southwest. Aries is marked by a little triangle

" of stars west of the zenith. Perseus and Cassiopeia lie

in the Milky Way northwest of Auriga. Cygnus, below
them, has partly set. Andromeda lies below Perseus
and to the left of Cassiopeia, and Pegasus is still lower,
its “great square” standing on one corner.

The Little Bear hangs by his tail from the pole-star,
inclosed by the coils of the Dragon, while the Great
Bear stands. upright upon his tail (the dipper-handle)
in an equally uncomfortable position.

i THE PLANETS.

Mercury is very close to the sun at the first of the
year, passing behind him on the night of the 1st, and
becoming an evening star. Though he appears so near
the sun, or, rather, though he would so appear if we
could see him, he is actually farther away behind him
than usual. After this he approaches both the sun and
the earth, and by the last week of January he should
be easily seen just after dark, low in the southwest,
as he sets about an hgur and a half later than the
sun. He is unusually bright, so that the present oppor-
tunity for seeing him'is decidedly favorable. On the
evening of the 23d he is in conjunction with Mars.
Their distance is less than the moon’s diameter, but one
will have to look sharp to see Mars at all in the strong
twilight. He will be directly above the much brighter
Mercury. On the 31st, Mercury and Venus come into
conjunction. They are quite far apart, but the oppor-
tunity to compare the appearance of the two innermost
planets of our syétem will be interesting.

Venus is also evening star in Aquarius, moving but
slowly among the stars, and being steadily overtaken
by the sun. On the 1st she remains in sight for over
three hours and a half after sunset, but by the 31st
this interval is reduced to a little over two hours. On
the evening of the 9th she attains her greatest bril-
liancy, casting a distant shadow, and being easily vis-
ible in the daytime if one knows exactly where to look
for her.

Since both Mercury and Venus reach a maximum of
brilliancy during the month, it seems an appropriate
time to discuss briefly the causes of their change of
brightness. The brightness of a given planet, as seen
from the earth, depends:

1st. On its.distance from the sun. For the nearer it
is to the sun, the more light it will receive, and so be
able to reflect to us.

2d. On its distance from tlhe earth. For the nearer
it is to us, the larger, and consequently the brighter, it
will appear. . .

3d. On the phase of ‘the planet, as seen telescopically
from the earth. For if the planet appears as a half-
moon, it will send us but half the light that its whole
disk would; and, in fact, less than half, since the vis-
ible part is lighted more obliquely, and in consequence
less brightly, by the sun. This effect ‘will evidently
be much more marked when*the planet appears as a
crescent.

The orbit of Venus is so nearly circular that the ef-
fect of the changes in her distance from the sun may be
neglected. - The other two causes act in opposite di-
rections. When Venus is farthest from us, behind the
sun, her WhQ}e, disk is illuminated, but her apparent
diameter is so small that she is relatively faint. As she
approaches us, the gain in brightness due to her greater
nearness more than balances the loss due to phase, and
this continues to be the case till after the time when
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she appears as a half-moon. But as her crescent nar-
rows, the decrease of light becomes more rapid than
the increase; and she begins to grow fainter. The
point where the two effects balance, and the net gain in
brightness changes to a net loss, is reached when the
width of the crescent is a little more than half her
radius, that is, when a little more than one-quarter
of her apparent area is illuminated. This is the case
on the 9th instant. After this, as Venus comes more
nearly between us and the sun, the narrowing of her
crescent rapidly cuts down her light. Cn January 31
the width of her crescent is but one-sixth of her radius,
and though her diameter is nearly half as much again
as on the 9th, she is but half as bright as she was then.

In the case of Mercury, the increase due to his ap-
proach to us and the decrease due to phase nearly bal-
ance one another all the way from superior conjunc-
tion (the full phase) to the greatest elongation (the
half-moon). After this the phase gets the best of it,
and his brightness decreases.

This simple relation is actually much modified by
the results of his changing distance from the sun, since
he receives more than twice as much light when nearest
the sun as he does when most remote. In consequence,
the maxima of Mercury’s brightness usually occur near
the times when he is nearest the sun, while the minima
invariably happen when he is between us and the sun,
and appears as a narrow crescent. The combination of
the two effects also causes Mercury’s brightness to vary
quite irregularly, sometimes increasing or decreasing
rapidly, and again remaining nearly constant for some
time. The maximum of his brightness, which occurs
about the end of this month, is due mainly to his near-
ness to the sun. His phase is a little more than the
half.

Mars is an evening star, but is so near the sun that he
is hard to see, though he may be picked up at his con-
junction with Mercury on the 23d.

" Jupiter is too near the sun to be seen. On the 15th
he is in conjunction with him, and becomes a morning
star.

Saturn is also in conjunction with the sun—on the
9th—and is invisible. Uranus is in Scorpio, rising at
about 5 A. M., and Neptune is in Gemini, well observ-
able in the evening.

THE MOON.,

Last quarter occurs on the morning of the 1st, new
moon on the afternoon of the 9th, first quarter on the
night of the 16th, full moon on the afternoon of the
23d, and last quarter again on the morning of the 31st.
The moon is nearest us on the 20th, and farthest away
on the 4th. She passes Uranus on the morning of the
Tth, Saturn, Jupiter and Mercury on the 9th (all being
too near the sun to be seen), Mars on the morning of
the 11th, Venus on the night of the 12th, and Neptune
on the morning of the 21st.

Steamship ])Een by Liquid Fuer.
The Shell Transport and ‘Trading Company of Lon-

don has one of its steamships plying between England
and Borneo driven entirely by means of liquid fuel.
This company has established a chain of stations be-
tween London, China, and Japan, via Marseilles, where
their steamers can replenish their supply of liquid
petroleum. The first station for this purpose in the
English Channel has been recently opened at Dover,
while the company contemplates founding similar
stations at Havre and Liverpool. The company
states, as the result of its experiments, that a ves-
sel of 3,500 tons driven by liquid fuel requires only
three firemen, whereas a crew of 18 or 20 firemen is
necessary if coal is utilized. The whole of the fur-
naces throughout a watch are attended by one man,
the feeding being automatic. The calorific power of
the fuel is said to be from 60 to a 100 per cent higher
than ordinary coal, while the space required for stor-
age is about one-half. The fuel is residual from crude
petroleum, is non-explosive, and is of the consistency
of thin treacle. Another salient characteristic of
liquid fuel is the cleanliness of the ship, since there

is practically no smoke, and absolutely no grit or dust.
—_—
To Our Subscribers.

With the present issue, the SCIENTIFIC AMERICAN
closes the fifty-sixth year of its existence. In this
long period of time it has chronicled the scientific
progress of the times and the important discoveries
and inventions, and the history of the latter half of
the nineteenth century can be better written from its
pages than from any other source. Many subscriptions
expire with the present issue, and our subscribers are
urged, therefore, to renew their subscriptions
promptly, in order that the paper may be received
without interruption, as an expired subscription will
not be continued after this issue. Those who are
not subscribers to the SuppLEMENT would do well to
include this issue in their new subscrfption, and thus
derive the benefit of the reduced combined rates. All
those who desire to keep abreast of the times should
subscribe to - the SciENTIFIc AMERICAN. With the
January number the name of the SCIENTIFIC AMERICAN
BuiLpine EpitioNn will be changed to the ScIENTIFIC
AMERICAN BUILDING MONTHLY.
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A PENDULUM PROPELLER.

We have been favored by Mr. H. C. Vogt, M. Inst.
Danish C. E., of Copenhagen, with photographs and an
account of his new system of propelling and steering
vessels, a system which is both new and ingenious.
If an inventor should try to imitate artificially the
movements of a man’s leg, the impossibility of pro-
viding for the innumerable motions
would soon be evident, but if any one
of the motions of the leg be singled
out, it is possible to obtain even better
results by art than by nature. Mr.
Vogt says that if from the animals
capable only of moving on land, we
turn our attention to aquatic ani-
mals or fishes, the examples for imita-
tion become less complex, because in
water, even the weight of the fish and
the art-of balancing is so simplified
that the action of the tail or propeller
is almost limited to propulsion and
steering. In this case there is conse-
quently something to imitate. The art
of nature is concentrated in single
lines of action which can be partly
imitated. Anyone who has watched
with what ease a dolphin passes an
Atlantic liner, running at a speed of
22 knots, will readily see that the
tail of some swimming animals must
possess sufficient area to act on the
water, and to avoid losing power. This g
area is bound to oscillate in accord- EE
ance with the law of harmonic mo-
tion. When these propellers of nature
oscillate, they communicate lateral as
well as sternward velocity to the water, but a subse-
quent stroke always takes up a good deal of lateral en-
ergy given to the water by a previous stroke, whereas
with real propellers this corresponding lateral energy
is dispelled. From these and other deductions which
Mr. Vogt has made both experimentally and mathe-
matically, he has been able to construct an apparatus
for propelling, steering, and maneuvering navigable
vessels. The device is one by which propelling, steer-
ing and maneuvering are all effected by means of a
rudder whose head is formed as a shaft and mounted
in a tube fixed perpendicularly, or approximately so, to
an oscillatory driving shaft. It is connected at its
upper end through a spring or springs to a steering
and maneuvering device, so that the oscillation of
the driving shaft and the consequent pressure of the
water on the oscillating rudder causes it to execute
movements similar to those of the tail of a fish, and
compounded of oscillations about the axis of the
driving shaft and oscillations about the common
axis of the tube and the rudder-head, while the
mean position of the oscillating rudder in rela-
tion to the tube can, by means of the steering
and maneuvering device, be fixed or varied, as
required in order to fix or change the direction
of motion of the vessel. The apparatus is adapted
for use in a steam vessel of ordinary construc-
tion and to be mounted therein with the rudder in
a position under the stern similar to that ordinarily
occupied by a screw propeller. The upper end
of the rudder-head, formed as a -shaft, is con-
nected by a universal joint having its center
in the axis of the driving shaft, with a steer-
ing and maneuvering shaft whose upper
end is connected to springs tending to pre-
vent the rotation of the steering and man-
euvering shaft about its own axis in both
directions, so as to be put under stress by
the pressure of the water on the rudder-blade
when it is oscillated and thereby to limit
such oscillation. The rudder-blade is prefer-
ably laminated so as to impart to it elasticity,
which has been found to increase its efficiency.

The rudder-head, instead of extending up-
ward beyond the oscillating driving shaft and
having a spring or springs secured to its upper
oscillating end, terminates at the driving shaft
and is connected with a vertical shaft having a
stationary axis, by means of a universal joint,
whose center is in the axis of the driving shaft.
The upper end of the shaft has fixed to it a
disk or wheel, A (see diagram), which is con-
nected by radial helical steel springs, C.
with a ring, B, which is mounted on and kept
down to a support by means of catches. The
ring, B, can be turned by means of a worm, D,
driven by bevel wheels, E. The connection be-
tween the wheel and the ring enables the posi-
tion of the vertical shaft to be altered as re-
quired by turning the ring by means of the
worm, the turning power being transmitted by
the springs. The oscillation of the tube with
the rudder-blade is similar to that of a pendu-
lum, its speed varying gradually from zero
when most to one side of the vessel, through a
maximum when vertical, to zero when most

PENDULUM PROPELLER DRIVING roxﬁiun,
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to the other side of the vessel, and vice versa, so
that when the vessel is moving straight ahead, the
position of the blade may, under the combined
action of the springs and the water, vary gradu-
ally from being directly fore and. aft when far-
thest a-port and farthest a-starboard to being most
inclined to a directly fore and aft position (in one di-

SHOWING SHAFT.

rection or the other, according to the direction of
motion of the tube) when the tube is vertical, so that
the springs are then at their greatest tension and have
accumulated a certain amount of enevgy, which re-
turns the blade to its directly fore-and-aft position
during the remainder of its semi-oscillation about the

DIAGRAM OF TOP OF STEERING HEAD.

axis of the shaft. Experiments indicate that the rud-
der-blade c-cald not make an angle greater than 45
degrees with a directly fore-and-aft position when the
tube is vertical. The amplitude of oscillation of the
tube may be 80 degrees. By turning the shaft, by means
of the ring, A, through angles up to 90 degrees, in one

V0GT'S PENDULUM PROPELLER, SHOWING BALL-AND-S0CKET
JOINT AND STEERING MECHANISM,

PROPELLER DRIVING ASTERN.
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or the other direction, the vessel can be turned to port
or to starboard, as desired, since the rudder-blade will
be more perpendicular to its direction of motion, and
will consequently act more forcibly on the water when
moving in one-half oscillation than in the next, while
by turning the shaft through 180 degrees the motion
of the vessel can be reversed. The desired oscillation
can be imparted to the shaft by any
suitable means, for example, an arm
projecting therefrom may be jointed to
‘the piston rod of an oscillatory steam
cylinder. Instead of steel springs such
as described, pneumatic cylinders or
cushions may be employed.

Mr. Vogt has made important ex-
periments, beginning in the autumn
of 1900, with a screw boat 20 feet long,
5 feet broad, draft of 2 feet and a dis-
placement of about 1% tons. The
petroleum engine had an indicated ef-
fective horse power of 1.7 at 300 revo-
lutions. Power is transmitted to the
old propeller shaft by means of bevel
gears, so that the revolutions of the
engine are reduced from 300 to 120.
By means of a crank and connecting
rod these revolutions are transmitted
to the rocking shaft of the pendulum
propeller, making 120 double swings,
corresponding to the 300 revolutions
of the motor. The experiments showed
high efficiency and it was found that
the driving thrust of the pendulum
propeller was greater than the screw
propeller, and that the maneuvering
ability was greater than attainable by
twin screws and helm together, on account of the
greater length between the propeller and the center
of turning of the ship. The Russians have de-
cided to see if the pendulum propeller is better for the
purpose of ramming than the screw-propeller, and
their government has ordered a launch furnished with
a pendulum propeller, but it is not believed that the
conditions are favorable, because the engine power
is great in proportion to the size of the boat. The
illustrations which we have reproduced, showing the
propeller in various positions, were especially made
for the SciEnTIFIC AMERICAN by lifting the boat with
a crane, and it is only fair to state that the boat is an
old one, originally fitted with a propeller. Mr. Vogt has
bought the hull of an old Danish gunboat of 100 tons
displacement. A pendulum propeller 7 feet long mak-
ing two double swings per second, corresponding with
two revolutions of the engine per second, will be pro-
vided. This will give the vessel a speed of 7.3 knots
and require 40 effective horse power. This would give
the ship the same speed as 50 or 53 horse power with
screw propellers, but a 50 horse power screw engine
might weigh less. Mr. Vogt considers that a steam
turbine in connection with proper gear might solve the
difficulty of weights, and until this difficulty with the
engine is solved, the pendulum propeller will be lim-
ited to sailing ships. Mr. Vogt thinks if some clever
American could solve the problem of the engine, the
propeller itself would be very much superior to the

screw propeller in every respect.

IRRIGATION SOCIETY’S PROTEST.—The Executive
Committee of the southern California section of
the National Irrigation Association has formu-
lated a telegram of protest which has been sent
to President Roosevelt. The telegram calls the
President’s attention to a report sent' out from
Washington that he would recommend to Con-
gress action for the reclamation of the arid
lands which will have the effect of intrusting
to the States, instead of the agents of the Fed-
eral Government, the systematic development
of the plans for irrigation works. The com-
mittee represents that such a policy would be
a serious error and a death blow to the National
irrigation movement, and to an era of home
building on the public domain.

The telegram also calls the President’s at-
tention to his letter of November 16, 1900, to
the National Irrigation Congress at Chicago,
which it is said “crystallized the sentiment
dominating that convention, that the reclama-
tion of the arid lands must be kept absolutely
within the control of the national government.”

Electric pickling of iron, according to a re-
cent patent, is accomplished by using an elec-
trolyte consisting of acid and alkaline, - or
alkaline-earthy salts. An example of such an
electrolyte consists of 1,000 pounds of common
water, 100 pounds of hydrochloric acid, 5
pounds of sulphuric, 5 pounds of hydrofiuoric,
and 15 pounds of caustic soda or potash. A
bath lined with lead is used, and the iron or
steel to be cleaned forms the cathode, the
anode consisting of platinum, lead or carbon.
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THE SLABY-ARCO PORTABLE FIELD EQUIPMENT FOR
WIRELESS TELEGRAPHY.
BY A. FREDERICK COLLINS.

The trend of thought in wireless telegraphy, just
at present, seems to be in the direction of utilizing
balloons and kites instead of the high masts or an-
tennae heretofore employed. Tesla expects to use
small hydrogen bags to obtain the proper elevation
in the forthcoming experiments at his Long Island
station, and Marconi intends equipping his system
at Cape Race with balloons of the same nature.

Striking results are reported to hawve been achieved
by Dr. Slaby and his collaborator, Count d’Arco, of
Germany, with a portable system of their own in-
vention, the description, drawings and photographs of
which I have been fortunate enough to
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tricitdts-Gesellschaft (General Electric Company) of

Berlin will show.

In the older description referred to, Slaby made
use of a transmitter (Fig. 1), the antenna or vertical
wire of which was connected to an induction coil, 2.
All waves of a predetermined length would emanate
from the end of the wire, 7, this being the point of
the greatest amplitude,
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tions upon which the whole scheme is based are sub.
stantially correct, is that the rod may be used intact.
Such an arrangement is shown in Fig. 2. A is the
transmitting station and B the receiving station. The
coil, 1, at A is an adjustable inductance, and by vary-
ing its length through the point, 2, the length of the
antenna, electrically, may be given a suitable value
which corresponds to the wave length

as shown by the dotted |
lines, and waves of
every other length
would find their great-
est amplitude in the in-
duction or choking coil,
2, and are thus not

obtain through the kindness of Dr. Slaby
and the General Electric Company, of Ber-
iin. The system these physicists have de- i
veloped has received a tremendous im- f‘
petus by the success of the inventors on
occasion of an audience recently granted
them by the German Emperor, when
they received simultaneously two mes-
sages sent from different points. In this 3
particular instance one of the transmit- ‘
ters was located at a distance of seven @
miles and the other two and one-half ¥y

e

from the dual receiver where the exhibi-
tion took place. And this wonderful ac-
ccmplishment has been the result of only
five years of labor, for it was on the
11th of May, 1897, when the crucial tests of Mr. Mar-
coni’s then new wireless system were being made in
England, that the Italian inventor was assisted by
Prof. Slaby, who saw and believed in the ultimate
useful future of spark telegraphy. To-day both he
and Marconi are the inventors of improvements
of the highest type, and these improvements are
for the greater part specifically for the purpose
of enabling messages to be sent and received by
a number of operators in the same vicinity at
one and the same time. Prof. Slaby terms this
method of selectiveness multiple wireless telegraphy,

and Mr. Marconi designates his means to this
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Early Diagram of Transmitter.

end under the caption of syntonic wireless telegraphy.

The apparatus of 'Slaby-Arco, while in the direct
line of preceding systems wherein the spark of dis-
ruptive discharge of an induction coil radiates the
waves, varies materially in detail from all others by
virtue of the absolutely novel theory these workers
have evolved and advanced con-
cerning the action of the “wire-
less” or electric waves. -

In the SCIENTIFIC AMERICAN
under date of March 9, 1901,
there was published a very com-
plete report of Prof. Slaby and
Couant d’Arco’s work along these
lines, -and unfolded the results of
their progress up to that time,
namely, the resultant action on
and relations of the electric
waves and the antenn& or verti-
cal receiving and transmitting
wires, and giving as the mechan-
ical anaiogue of the stationary
waves thus set up a vibrating
steel wire. Since these phenom-
ena have already been described,
I will simply refer the reader to
the paper mentioned for the fun-
damental principles involved,
and take up the thread of the im-
provements made by the inven-
tors since that time.

It will be necessary to refer to
their older methods occasionally,
in order to elucidate the value of
the new, since many of the for-
mer difficulties have now been re-
moved, as the following text,
drawings, and photographs fur-
nished by the Allgemeijne Elek-

Mercury Interropter,

e ————

Fig. 2.—Transmitter and Receiver.

of that produced by the induction coil.
Now it will be seen that a lightning rod
of any height may be made to confors:
clectrically with the requirements of thc
wave-producing apparatus without me-
chanically altering its height.

The inductance coil, 3, and the capacity,
4, are also adjustable, and by varying
their values a wave length emitted by the
coil, 5, may be so modified or changed
as to correspond exactly with the wave
length represented by the vertical wire, 6.

If the receiving antenna, B-1, is ad-
justed to the wave length of the trans-
mitting antenna, A-6, the periods of os-
cillation in each are equa] and a tuned
system is the result. In this apparatus
a Ruhmkorff coil, 5, is used with a

PORTABLE APPARATUS FOR WIRELESS TELEGRAPHY.

permitted to radiate into tree space, but find their
way down to the earth by the wire, 4. It will be
observed that the antenna, 1, the coil, 2, the re-
turning wire, 4, and the earth, 5, complete a circuit.
Dr. Lodge, of England, has shown that while such
an arrangement forms a very persistent oscillator
of the waves, as an emitter it is very poor indeed.
But this is not its only drawback. One of the great
advantages of the Slaby receiver was the fact that
any vertical wire, even though it was in the form
of a lightning rod, could be employed to re-

ceive the waves; but the real value of this b
was lost, as the coil and parallel wire in
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transmitting were necessary, besides the obvious ob-
jection involved in elevating the coil.

In the new form of the appliance the inventors use
as a transmitting antenna the one- by which the
messages are received; and another feature which is
of the utmost importance, assuming that the deduc-

1. Storsge Battery. 2. Induction Cofl. 8., Inductance Coils. 4. Microphone Receiver,

A NEW §YSTEM OF PORTABLE WIRELESS TELEGRAPHY,

Slaby Receiver for Ships.

Fig. 3.--Reproduction of Dr. Slaby’s Sketch.

centrifugal mercury interrupter, by
SerMusp - | which a steeper wave front of the dis-
ruptive discharge is secured. The re-

ceiving device usually consists of a Morse

printing register, for on the Continent

it is preferred to the ordinary sounder,
probably for three reasons: (1) It is more easily ad-
justed; (2) it is often desirable to have a record;
and (3) wireless messages are more easily read by
sight than by sound, for the number of transmitted
words per minute is rarely more than 12.

The relay, coherer, tapper and sounder are con-
nected to the ter-
minals, 5 and 5.
Here again the
adjustable induct-

1

10

—t

Fig. 4.—Slaby’s Microphone Receiver.

ance coils, 2 and 7, serve to obtain a tuned or syn‘o-
nized system corresponding to that of the transmitting
station, 1. The coherer, 4, and the method of con-
necting it to the accessory apparatus is shown in the
figure.

In one of the half-tones is shown a complete send-
ing and receiving apparatus for
a single station of the portable
type. It consists of a portable
storage battery (to the left) con-
nected with an inclosed Ruhm-
korff coil with key also inclosed
and attached, the knob allowed
to project in the photograph,
three variable inductance coils,
one box kite, one bird kite, co-
herer, receiver telephones and
windlass. Fig. 3 represents di-
agrammatically the apparatus.
In this form no great effort is
made to tune the system, al-
though the inductance coils are
for this purpose, but it is in-
tended for field and military
work and for places where there
is little possibility of another
system or other interference.
One of the greatest obstacles to
the successful transmission of
wireless messages during the
early part of the British-Boer
war was the heavy accouterments
accompanying the instruments
sent there by the Marconi Wire-
less Company of London. Masts
of 100 or even 80 feet in height
are much too cumbersome to bz
transported with the facility

necessary in such all-important



426

operations; and as the instruments themselves were
useless without an antenna of this height, the whole
scheme was abandoned and prehistoric signals of the
Neolithic age were substituted in their stead. The
portable Slaby-Arco system is arranged to overcome
the difficulties that actual experience earned so dearly
has pointed out.

The portable induction coil (Figs. 3 and 4) is
equipped with a vibrating interrupter of the usual
type, 1, and the spark-gap, 2, is likewise of the ordinary
character, being open in contradistinction to those
inclosed in oil. The primary winding is shown in Fig.
4; 3 is the primary and 4 represents the secondary
winding and terminals; 2, the spark-gap; 1, the inter-
rupter; 5, the condenser of the coil; 6, the Morse
key; and 7, the storage battery. One terminal of
the secondary coil leads to the earth at a, and from
the second terminal a conductor leads to the windlass,
9, where it is connected to the flexible metallic cord,
10, it in turn being attached to the box-kite, 11. The
apparatus, 12, consists of what Prof. Slaby terms a
microphone receiver. By this designation he dis-
tinguishes between two classes of receivers, namely,
(a) those which require tapping to decohere the
particles of metal and (b) those which are termed
in this country self-restoring or self-righting; that is
to say, that in the case of a the low resistance pro-
duced by the action of the electric waves will so re-
main until the normally high resistance is restored
by some physical means, and in b where the restoring
properties are self-contained, and the normally high
resistance is instantly assumed the moment of cessa-

Scientific American

from another and distant station and releasing the
key opening the circuit before transmitting a message.
This is done to prevent the powerful radiations so
closely to hand from welding the particles together
and rendering the coherer worthless as a receiver for
very feeble waves. When the electric waves from a
distant transmitter are sent out the conductor cord,
10 (Figs. 3 and 4), receives the impulses and carries
them to the microphone coherer, 1, when the high
resistance is instantly lowered and now permits the
passage of the weak battery current to flow through

the coherer and also the telephone receiver, 16, for.

the period the waves are received, and the character-
istic sounds of cohesion are heard through the varia-
tion of the electric current. Dots and dashes are
distinguished by the length of time the cohesion exists
or the variation of the current. In the half-tone the
telephone receiver takes the form of a pair of watch-
case or pony receivers connected by a flexible metal
spring such as telephone operators wear during work-
ing hours.

The tuning of this receiver is accomplished by means
of the. inductance coil, 12 (Fig. 4), which is in tune
with the receiving wire, 10. This coil is in shunt and
is in tune with the emitted waves of the opposite sta-
tion transmitter by the self-inductance, 11, and by the
condenser, 13, grounded at 14, the capacity of which
may be varied until the most suitable value is obtained
by the handle, 15. The sensitiveness of a microphone
coherer is much greater than that of a permanent
coherer with the exception of the most carefully ad-
justed silver coherer, and for this reason it lends itself
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THE PENNSYLVANIA-LONG ISLAND CONNECTING
RAILROAD TUNNELS.

The very topographical location which has rendered
New York city one of the greatest seaports in the
world has brought with it no end of trouble to the
citizens who live within its borders. While the
confluence of the Hudson River with the East River
and the long stretch of shore line which extends be-
tween the exits of the Harlem River have provided the
most magnificent line of wharfage in the world, it
has brought about in the course of years one of the
most difficult and, complicated transportation problems
on earth, a problem which is demanding a solution
with increasing emphasis as the years go by. With
the exception of the New York Central Railroad with
its one terminal station (which, by the way, is already
quite inadequate to ‘the demands upon it) at the
center of Manhattan Island, there is none of the great
trunk lines of the United States that has its terminal
within the metropolis. To anyone who is conversant
with the history of passenger transportation, it must
have been evident for many years past that it was
only a question of time when not merely the great rail-
roads, but the local trolley lines and the suburban
roads, would be called upon to make connection of
some kind with Manhattan Island, and land their
passengers directly in the heart of the city itself.

The obstacle, of course, has been the great cost and
supposed difficulty of making this connection. As far
as the East River is concerned, it necessitates bridges
of at least 1,500 feet clear span or tunnels of great
length, considerable depth and presumably somewhat
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PLAN AND PROFILE OF THE PEOPOSED PENNSYLVANIA-LONG ISLAND CENTRAL STATION AND CONNECTING TUNNELS.

tion of the waves. Carbon possesses this property,
likewise steel and iron, and so it'is that the imperfect
electrical contact discovered by Hughes in 1882, and
which furnishes us with the modern telephone trans-
mitter, now plays an exceedingly interesting part in
wireless telegraphy in the form .. the coherer, first
made by Branly, of Paris, in 1890. Later Popoff used
a microphone-coherer or a self-restoring coherer in
which he mixed steel filings with carbon granules.
The self-righting coherer for army and field telegraphy
has a distinct advantage over those which require
tapping, inasmuch as it does away with a vast amount
of complicated and more or less delicate apparatus;
again, the words can be received as rapidly as the
operator can send. The improvement claimed by Slaby
is that in his coherer of the microphone type a com-
bination of steel and aluminium is used, either in the
form of grains or of balls such as are used in tele-
phone transmitters. In Figs. 3 and 4, 1 represents
the steel aluminium coherer; 2 shows the cross sec-
tion of the aluminium disks, and between them. are
placed the hardened steel balls. Atmospheric dis-
turbances and electric waves emitted from lightning
are avoided by placing the coherer in shunt to the
wave system, 10 and 11 (Fig. 4), and not directly in
series with it. The complete receiver- is shown in
Fig. 4.

The electromotive force actuating the telephone re-
ceiver consists of one dry cell, 6, only (Fig. 4) and this
is connected in'series with the double-pole switch, 7,
and the choking coil, 8. By means of the key, 9, the
current may be made or broken, the operator closing
the circuit when listening to a message transmitted

to the purpose of long-distance transmission; but since
the maximum resistivity and minimum conductivity of
a microphone coherer are not widely divergent, the
current from the battery, 6, is insufficient to operate
a relay, and therefore will not answer where a printed
copy is desired.

The transmitter and the receiving apparatus utilize
the same flexible cord as the receiving or emitting wire,
and this angular antenna leads to the kite. Slaby em-
ploys various forms of kites for elevating the antenna;
the American Blue Hill box-kite having a large sus-
taining surface is used in case of light winds; for
stronger winds the box-kite is equipped with a much
smalier surface. With winds so light that these kites
cannot be used a special form of German kite having
the shape of a bird is recommended. If there is no
wind at all, small hydrogen balloons are provided hav-
ing a capacity of one cubic meter. The weight of
one station complete, including transmitters, batteries,
receivers, auxiliary apparatus, etc., is 30 kilogrammes,
and the greatest distance intelligible signals can be
transmitted is 20 kilometers.

-

Through the generosity of Mrs. Joseph M. White, ot
New York city, the ScIENTIFIC AMERICAN for the year:

1902 will be sent to the flre engine and hook and ladder:

companies of New York city. Mrs. White has been in
the habit of donating the paper for a number of years
in this manner, ‘her object being as far as possible .-'ﬁ’o
provide reading matter of an-educational and sugges-
tive character for the men who are so often called
upon to risk their own lives to save those of others.

AVE

heavy gradients. The East River is already spanned
by one completed and one half-completed bridge; but
neither of these is designed or adapted to trunk line
railroad service. Several years ago the Long Island
Railroad commenced the construction of a bridge at
Blackwell’s Island, but the work never progressed be-
yond the foundations. Also, some twenty years ago
an abortive attempt was made to drive a tunnel from
Jersey City to Manhattan beneath the Hudson River,
but although some 3,000 feet was completed, the work
was ultimately abandoned. -

The alternative problem of bridging the North
River was rendered such a stupendous one by the
requirements of the War Office that no pier should be
placed between the qgovernment pierhead lines, thus
necessitating a span of at least 3,000 feet, that no
actual work has been done on such a structure. It is
now about ten years since Gustave Lindenthal, who is

‘t0 be the new Commissioner of Bridges, formulated

[ﬁans for a great suspension bridge of 3,000 feet clear
span, which was designed to carry eight railroad
tracks on the lower deck, and, if trafic should demand
it, four more tracks on an upper deck. The great cost
of this structure, coupled with the even greater cost of
the necessary terminal works, has stood in the way of
its prosecution. Another suspension bridge was de-

signed to: cross the North River at 59th Street, but

t;_hi_"s also has never progressed beyond the paper stage.
. After the acquisition of the Long Island Railroad

by the Pennsylvania Railroad there was a revival of

the rumors that the trunk lines, which have their ter-
mini in Jersey City, were contemplating joint action
in the construction of a bridge. This time the
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Pennsylvania Railroad was mentioned as the chiet
mover in the project; but it seems that the failure
of the other roads to come to an agreement as to
the proper distribution of the expense of construction
has led this corporation to abandon the idea of a
bridge, and turn its attention to the connection of
the Pennsylvania and Long Island Railroads with
each other and with New York by a system of under-
ground tunnels.

The accompanying plan and profile of the proposed
tunnels is drawn from plans filed in the County Clerk’s
office by the Pennsylvania-New York Extension Rail-
way. Company, which has been authorized to build
and operate the tunnels. The line of the tunnel, as
shown in the plans, commences at the State line in the
center of the Hudson River. As it approaches the
Manhattan shore the two tunnels, each of which will be
18 feet in diameter, diverge until they are opposite the
centers of 31st and 32d Streets. They extend with an
easy rising grade of less than 1.5 per cent to about the
middle of the block between Eighth and Ninth Avenues,
where the line is level for about 1,500 feet, the sur-
face of the tracks being about 45 feet below the
surface of the street. From just beyond. Seventh
Avenue, the line falls again on an easy grade to a
point between Fourth and Lexington Avenues, where
the track will be about 60 feet below the surface.
From this point to the East River the grade increases
to about 1.5 per cent, the lowest level being near the
New York side, 85 feet below mean high water and
about 30 feet below the deepest level of the river bot-

tom. From this point the ascent is by an easy grade of. .-

from about 0.5 per cent to 1.2 per cent, until the
tracks come to the surface at Thompson Avenue, about
15 miles from the East River.

The great central station with its underground
“yard” (if that term may be used in this case) will
cover more than four large city blocks. It will in-
clude all the space between Tenth and Eighth Ave-
nues and 31st and 33d Streets, and between Eighth
and Seventh Avenues and 31st and 33d Streets.
It will also include a portion of the easterly end of the
block bounded by Eighth and Ninth Avenues and 32d
and 33d Streets. Easterly from the central station,
a third track and tunnel will be added, the three
tracks extending below 31st, 32d and 33d Streets, until
First Avenue is reached, where they will swing to the
north through 30 degrees, and will converge, meeting
near the Long Island terminals. From this point the
tracks will be carried in a single tunnel, finally reach-
ing the surface at Thompson Avenue.

The construction of the tunnels is not expected to
present any unusual difficulties where they extend
below Manhattan Island and the East River, the driv-
ing having to be done largely through rock or firm
material. Beneath the Hudson River, however, where
the tunnels, according to the plans filed with the
County Clerk, will descend to a depth of 90 feet below
mean high water, the line will have to be carried
through a soft material, which does not present the
proper consistency for preserving the tunnel in true
vertical and lateral alignment, especially under the
heavy traffic which the tunnels are expected to carry.
Of course, firmer material could be secured by tunnel-
ing at a lower depth, but this would entail the great
disadvantage of steeper, grades, with their attendant
disadvantages in operating the road. To meet this
difficulty, Mr. Charles M. Jacobs, the chief engineer
of the company, has designed a special system of con-
struction, in which the tunnel consists of a combined
tube and bridge, having great transverse vertical
strength, while the load of the combined structure is
borne by piers, which are carried down by the caisson
system through the underlying silt until firm hardpan
or rock bottom is reached. By using this system of
construction it is possible to build the tunnels through
looser material at a higher elevation, and the grades
to Jersey City and New York are kept down to the
desired maximum for economical operation.

The great central station will contain twenty-five
tracks, access to which will be gained by a broad
causeway whick will be reached from the street sur-
face by easy grades at either end of it. This cause-
way will extend across and above the:tracks, and easy
stairways will lead from th. causeway to the plat-
forms.

In the operation of this system electric traction
will, of course, be employed for all trains, .and inci-
dentally it may be stated that the confidence with
which the Pennsylvania Railroad system is contem-
plating the use of electric motors for bringing trains
into its terminal station, should act.as a spur to the
New York Central and New Haven systems in adopting
the same method between Mott Haven and the Grand
Central Station. If such power is feasible for one
system, it is, certainly so for the other. The ventila-
tion of the tunnels will be secured by the passage of
the trains, which will act with piston-like effect, keep-
ing the body of the air in continual circulation. Re-
garding the advantages conferred on New York by the

enterprise of the Pennsylvania and Long Island Rail-
rodds, it is scarcely possible to say too much.  Not
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only will passengers be brought from any part of the
United States without change of cars direct into New
York, but the fact that the new tunnels will cross be-
neath all the north and south lines of the tunnel in
Manhattan, including the new Rapid Transit tunnel,
insures that travelers will be provided with most ex-
cellent facilities for getting quickly from the trunk
lines to the immediate street or section of the city
which is- their destination.

At a later date we hope to publish full plans both
of the terminal and tunnel construction.

@t
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NEW SUBMARINES FOR THE UNITED STATES NAVY.

The acceptance by the United States navy of the
submarine torpedo boat “Holland,” and: the deter-
mination of the government to build half a dozen
new boats of the same type of somewhat enlarged
dimensions, ‘marked the successful culmination of a
long series of trials and disappointments which had
attended the efforts of the inventor, Mr. Holland, to
produce a successful submarine vessel. The “Hol-
land,” which was the first really successful boat con-
structed on the inventor’s principles, is the sixth
experimental craft which he has ‘built. His first
attempt was made in 1871 with a small vessel 3
feet by 2% feet in cross section and 1414 feet in
length. This was followed by a larger craft, built in
1897, which was 31 feet in length by 6 feet in diam-
eter. It was driven by a 15-horse power engine and
carried a crew of two men. - In this vessel we see
the first attempt to discharge high explosives, the
Zalinski gun being fitted -for-the-purpose.of throwing
dynamite shells. Then followed another craft 1614
feet long which met with various mishaps. The fourth
boat, 40 feet in length and about 8 feet in diameter,
was destined to bring Mr. Holland’s invention more
prominently into notice than any of his previous craft;
and it was used in experimental tests which gave
valuable data for future work.

On March 3, 1893, Congress authorized the con-
struction of a submarine of the Holland type, and the
contract for the hull and machinery was let for $150,-
000. Although the contract for the “Plunger,” as she
is called, was signed in 1895, the vessel is still uncom-
pleted. She is in some respects a considerable de-
parture from the Holland type, being very much larger
(85 feet over all) and having a submerged displace-
ment of 165 tons. For surface navigation she was
to be provided with a triple-screw engine, and when
submerged the vessel was to be driven by a single
electric ‘motor. Subsequent changes, however, have
been made in these plans,'and we understand that
when the vessel is finally completed, she will conform
generally to the standard Holland type.

The sixth Holland submarine, which was built at
the Crescent Shipyard, Elizabethport, N. J. is 53
feet 11 inches in length, 10 feet in diameter and has
a displacement of 74 tons when submerged. When on
the surface she is driven by a single-screw, Otto gaso-
line engine of 45 horse power, at a speed of 8 knots an
hour. When submerged, she is driven by an electric
motor of 50 horse power. Her armament consists of
a torpedo tube which lies approximately on the longi-
tudinal axis of the vessel and a dynamite gun which
is upwardly inclined and is intended for the discharge
of high-explosive shells when the vessel is at the
surface. The ‘“Holland” was first placed in commis-
sion October 12, 1900. So far, she has been used
mainly for training purposes, and in experimental
tests by the Holland Company. Useful data has been
gathered from her which will be incorporated in
future vessels. On June 7, 1900, Congress authorized
the construction of six more submarines of the Hol-
land type. Of these two, to be known as the “Gram-
pus” and the ‘“Pike,” are being constructed by the
Union Iron Works, San Francisco, Cal.,, and the other
four, known as the “Adder,” ‘“Moccasin,” “Porpoise”
and ‘“Shark,” are bunilding at the Crescent Shipyard.

On the front page of this issue will be found a
sectional view, showing the new type of Holland boats,
as they will appear when submerged. The side being
broken away, it is possible to see very clearly the
method of constructing:the boat and the arrangement
of the various parts of her machinery and fighting
equipment. The dimensions are as follows: Length
over all, 63 feet 4 inches; diameter, 11 feet 9 inches;
displacement, submerged, 120 tons. The motlve power
consists of -a 160-horse power smgle -screw, four- cyl-
inder, Otto gasoline engine, which is capable of giving
the craft a speed of 8 knots on the surface, and g, 70-
horse power electric motor, which gives the vessel a
speed of 7 knots when awash or submerged. The hull
is circular in cross Section and is divided by two
watertight bulkheads -into - three separate compart-
ments. There is also:a thorough, subdivision of. the
bottom, and every precaution 1s taken to localize,any
injury to the hull Whieh”fmighi tlireaten the buoyancy.
In the forward compartment is a;torpedo tube .for the
discharge of .45- centlme' T W, teflead torpedoes. . The
_tube is placed with its; m‘uzzle m:che nose of, the;craft

‘and its-axis inclined sofdewhat’to the’ longitudinal

. Signals” is by J.: M. Bacon.
. paper.
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axis of the vessel. The muzzle of the torpedc tube is
closed by a watertight door, which can be lifted from
within for the discharge of torpedoes. In the same
forward compartment are a series of air flasks, a gaso-
line tank of 850 gallons capacity, a compensation tank
which will be filled with a sufficient amount of water
to compensate for the loss of weight due to the dis-
charge of the torpedo, and one of the trimming tanks.

The central compartment contains in its double bot-
tom the main ballast tanks and a circular compensat-
ing tank which will be noticed in our engraving be-
tween the two sets of batteries. Above the double
bottom and below the axis of the vessel are located
the storage batteries. These are charged by the gaso-
line engine running the electric motor as a dynamo
when the vessel is at the surface. Above the storage
batteries are carried the torpedoes, which are 45 centi-
meters in diameter by 11 feet 8 inches in length;
and in the same compartment are a series of air flasks,
in which air at 2,000 pounds to the square inch pres-
sure is stored for the purpose of keeping pure the liv-
ing .spaces of the crew. In the rear compartment is
the four-cylinder gasoline engine, which is rated at
from 160 to 190 actual horse power, at from 320 to
390 revolutions per minute. Its net weight is 1,300
pounds. Its length over all is 9 feet 7 inches, and its
total height above the crank-shaft center is 5 feet 6
inches. In these engines, which have given great
satisfaction in the first Holland boat, the distribution
of the cranks and the timing of the valves and igniters
are so arranged that the operations in the four cyl-
inders alternate; so that while one is on the expan-
sion stroke the other three are on the suction, com-
pression and exhaust strokes respectively. By this
arrangement the engine is perfectly balanced and
vibration is reduced to a minimum. The fuel con-
sumption of the first engine proved from measurement
to be 0.88 of a pound of gasoline, of 0.74 specific
gravity (Baumé scale).

In the construction of the vessels care has been
taken that all portions of the exterior of the hull
shall be free from projection of a kind that might be
entangled by ropes or other obstacles when submerged.
The lines of the vessels have been designed so that
there shall be a minimum of resistance when they are
running at the surface. The radius of action at the
surface is about 400 knots, and the storage batteries
have sufficient capacity for a speed of 7 knots on a
four hours’ submerged run. Gearing is provided for
driving the propeller direct from the gasoline engine or
connecting the engine to the main motor, accommoda-
tions being effected by means of suitable clutches. The
submersion of the vessel is achieved by means of
ballast tanks and a pair of horizontal driving rudders
at the stern. For keeping her submerged at desired
depths, use is made of the trimming and ballast tanks
above described, and it is claimed that the control in
this respect is very satisfactory. The air supply and
ventilation are secured by means of compressed air
stored in the tanks referred to, while the gasoline
vapors from the engines and, indeed, all noxious gases
are carefully excluded by suitable devices, while safety
valves are provided to prevent the pressure in the ves-
sel from exceeding that of the atmosphere. Provision
is also made for automatic control of the rudders;
for the purpose of preventing the vessel from taking
excessive angles when diving, or coming to the sur-
face, and also for keeping the boat submerged at the
desired depth.

In spite of the difficulties attending the whole prob-
lem of submarine navigation, it is generally admitted
that the Holland boat has come as near to mastering
them as any craft of the type that has been built. Just
what the French have done we do not know with any
degree of accuracy, but they appear to have made some
successful long-distance trips without detection, al-
though this is nothing more than the Holland type
is claimed to be capable of doing. We understand that
a trip of several hundred miles down the Atlantic
coast is shortly to be undertaken. Although its fight-
ing powers ¢an only be determined in actual war, it
is agreed among naval experts that the submarine will
have a decided value as formlng part of a system of
harbor defense. Certam it is that a fleet of them would
have the effect of causing a blockading fleet to retire
at night-time much further from the mouth of a har-
bor than-it would weré no such machine as the sub-
marine known to ex1st
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" The Current Supplement.

The current-SuPPLEMENT, No. 1356, has a number of
articles .of unusual intere’s’t,.\ “Discoveries in Meso-
potamia,” by Dr. Friedrich Delitzsch, is accompanied
by . most .attractive engravings. “Missing Links” is

.a lecture delivered by Prof.  Thomas H. Montgomery

and is especially reported for the SCIENTIFIC AMERI-
CAN SUPPLEMENT. ;| “Recent Experiments with Sound

It is a most valuable
“Nlcaragua or Panama” is by a former Chief-
. Engineer of the- ‘Panama Canal, Mr. Philippe Bunau-

Varilla,
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THE COMBINED THIRD AND TRACTION RAIL SYSTEM
OF HAULAGE.

The accompanying illustration shows a plant of
the Morgan system in operation at the works of the
Donohoe Coke Company, of Greensburg, Pa. Many
plants of this system are now in successful opera-
tion in various parts of the United States, demon-
strating its adaptability to the va-
rious conditions of mine haulage.
At the Donohoe works referred to,
the locomotive is hauling out of a
drift opening, and a considerable
portion of the track is outside of
the mine. It is getting out a large
output on a 4 per cent grade against
the loads. At the Sarah mine of
the Pittsburg Coal Company, at
Douglass Station, Pa., the locomo-
tive is hauling the loads up a 10
per cent grade. The third rail
carries 550 volts pressure; 200 feet
of this third rail is outside of the
mine and no delay was experienced
from the heavy snow and sleet
storms’ of last winter and -spring.

At the Murphysboro mine of the
Big Muddy Coal & Iron Company,
of St. Louis, the locomotives are
hauling heavy trips of cars on
grades both against and in favor
of the loads, thus demonstrating
the capability of the locomotive to
safely bring loads down heavy
grades as well as its power to haul up such grades.
The capability of the system to work successfully on
very sharp curves and on light rails is well illus-
trated at the Minglewood mine of the Massillon Coal
Mining Company of Massillon, Ohio, there being
many sharp curves in the 7,000 feet of motor road
and the rails weighing but 16 pounds per yard.

In this system the electric current to supply the
motor and the traction to drive the locomotive along
the track are furnished by a single third rail. The
third rail consists of heavy iron bars, perforated at
regular intervals throughout their entire length, and
made into a continuous rail by means of fish-plates

DIAGRAM OF GOBRON-BRILLIE CARBURETER.

much after the manner of regular track rails. This
continuous rail is inclosed in a specially prepared
wood casing, which serves the double purpose of in-
sulating the rail and protecting men and animals
from the current. This complete third rail is laid 5
inches off the center of the regular track, thus giv-
ing room for the animals to work, so there need be
no interruption to the working of the mine while
the plant is being installed.

The locomotive consists of a
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ALCONMOL AUTOMOBILES AT THE PARIS ALCOHOL
EXHIBITION.
I. THE GOBRON-BRILLIE,
BY OUR PARIS CORRESPONDENT.
The Paris Alcohol Exposition, held under the aus-
pices of the Minister of Agriculture, has proved a
The Grand Palais presented the unique

great success.

COMBINED THIRD AND TRACTION RAIL SYSTEM OF HAULAGE.

sight of a great variety of apparatus, all of which
used alcohol to accomplish widely varying results.
At one end was a large collection of fixed motors,
many of them at work, and at the other were the
automobiles, either in the stands or going through
their evolutions around the race-track in the center.
Then came the lighting and heating appliances. The
show was preceded by a series of official tests, which
took account of the consumption of alcohol and gen-
eral performance, and afforded valuable data on the
subject. The progress of the alcohol motor is sur-
prising when it is considered that the industrial ap-
plication of alcohol dates only a few years back. In
1894-5 it came into use for lighting in Germany. At
the first Criterium of alcohol automobiles held at
Paris in 1899 only 4 vehicles were entered, and but
one covered the distance Paris-Chantilly. The
Paris Exposition showed scarcely anything but
a Koerting fixed motor and a De Dietrich
automobile. Last year’s Criterium, however,
brought' out no less than 40 automobiles, and
most of them made Paris-Rouen without diffi-
culty. Then came the automobile show of last
winter, at which several machines were on ex-
hibition. The present show has a great num-
ber of alcohol automobiles, built by the
leading Paris firms. Most of these machines
use a mixture of alcohol and gasoline in equal
parts.

Among the most characteristic and original
systems is that of the Gobron-Brillié Company.
M. Brillié is recognized as one of the pioneers
in alcohol work and was one of the few to be
represented in the preceding show. The car-
bureter is designed on the atomizer principle,
and so disposed that a definite quantity of
liquid (alcohol and gasoline in equal parts)
is atomized at a time in the presence of a
determined volume of air. The, carbureted gas drawn
into the cylinder thus remains constant in quality
under varying conditions of speed, etc. The arrange-
ment of the carbureter is shown in the diagram.
The main distributing wheel carries on its periphery
a series of pockets of a determined capacity. As the
wheel revolves- these become filled with the liquid
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and are successively brought before the orifice on
the left, which communicates with the atomizer nozzle
and with an air-pipe above. The atomizing action is
brought about by the suction in the large pipe, L, be-
low, and the liquid is vaporized and mixed with the
air in a definite proportion. It is found that for a
constant volume of air (corresponding to a cylinder-
ful) a constant volume of -car-
bureting liquid is needed. A pro-
portion of 1.05 to 1.10 in 10,000 by
volume answers equally well for
gasolines of different specific grav-
ity and also for the 50 per cent
mixture of alcohol and gasoline
usually employed in the alcohol mo-
tors. In the case of pure alcohol
this proportion gives a slightly less
power. The distributing wheel is
made to advance by a ratchet whose
teeth equal the number of pockets.
The ratchet 'is pushed by a pawl
which is operated from an eccentric
on the motor shaft through the in-
termediary of the regulator, R.
This latter device is ingenious and
simple, and serves to give différent
speeds to the motor. The eccentric
gives the lever a back-and-forward
movement to the right and left,
and this oscillation is transmitted
to a weight, 9, held in place by the
spring, 11. The weight carries a
pin, 10, which is ‘held by the spring
against the right-hand side of an opening in the lever.
The ’weight_ is loose on the shaft, upon which it is
given a slight reciprocating movement. The lever
has a trip, 6, whose vertical arm rests against the
pin, while the horizontal arm may strike against the
point, 7, of the upper lever, which carries the driv-
ing rod for the ratchet. If the speed of the motor
tends to exceed that which is regulated in advance by
the tension of the spring, 11, the weight, owing to its
momentum, is displaced to the left and the pin pushes
the vertical arm of the trip. The lower arm, 6, is
thus lifted and escapes the point, 7, of the lever,
and this throws the ratchet out of action until the
motor comes back to speed. The spring is regulated
by a hand lever which gives speed variations between
300 and 1,400 revolutions per minute.

SECTIONS THROUGH GOBRON-BRILL1I! MOTOR.

It will be remembered that the aspiration is pro-
duced in the pipe, L, and to carry this out properly
it is necessary to regulate the admission of air at the
extremity of the tube to correspond to different speeds.
For this the tube has a cap with openings which is
operated by the same lever. This is not to modify
the carburetion, but simply to change the air-draught

for the atomizer. To provide

substantial steel frame mounted
on suitable track wheels. Into
this steel frame are mounted two
steel sprocket or traction wheels,
which are driven by an electric
motor contained in the body of
the locomotive by means of suit-
able gearing. The sprocket or
traction wheels, which engage
the third rail, serve the double
purpose of driving the' loecomo-
tive along the track and taking
up the electric current from the
third rail to feed the electric mo-
tor, the track rails being used
as the return conductor. The lo-
comotives of this system now in
operation are of 30, 60 and 120
horse power. The company is
prepared to build locomotives of
this type up to 240 horse power
or larger if desired,

THE GOBRON-BRILLIE 12-HORSE POWER ALCOHOL TONNEATU,

for the escape of air the car-
bureter must either be open at
the top or connected above with
the main reservoir. The motor,
shown in section, has two cyl-
inders and two pairs of pistons,
the explosion taking place be-
tween the two pistons.

We expect to show some of the
other forms of the French alco-
hol vehicles and carbureters in
a later issue.

The new plant of the Gruson
Iron Works at Eddystone, Pa.,
was put into operation on Octo-
ber 21. The works will produce
the Gruson coast defense turrets
which are at present made at
the Krupp works in Germany,
alfhough the manufacture of all
kinds of heavy castings will be
engaged in,
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METHOD OF LIGHTING THE GREAT WATER TANK AT
THE NOUVEAU CIRQUE, PARIS.

The Nouveau Cirque is the only place of amusement
in Paris where it is possible to present nautical spec-
tacles, and, since its organization by M. Zoller in 1886,
it seemed to have exhausted pretty much everything
capable of interesting the public in this order of
amusement until a couple of years ago. At this period,
M. Houcke, the director, found a subject, which, al-
though not new, served as a pretext for a very inter-
esting stage setting, and in which M. Mercier, the
skillful engineer of the house, was obliged to display all
his knowledge of both hydraulics and electricity. It
was a question of exhibiting to the spectators a fish-
man, or rather a diver, who remained under water as
if he were at home in that element.

Good divers are not very rare. Those are considered

very good who remain under water for two minutes,.

but some have been known to remain for five.
Respiration, physiologically speaking, does not con-
sist solely in motions of inspiration and expiration of
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utes playing cards with a companion who came to
visit him, and pretending to partake of a breakfast
brought to him by a young woman, who also was
amphibious. A hundred or more large sized carp
that swam about the group dispelled all suspicion as to
any trickery. In order that these fish might remain
‘“en scene,” and not conceal themselves in the nooks
and corners of the structure, the tank had to be sur-

rounded by .panels of open-work metal which they

were unable to surmount. In the day‘time, they were
kept in a sort of fish pond which communicated with
the tank through a narrow aperture. At first, it was
necessary to use nets to drive them from their pond
and make them re-enter it, but, after a few representa-
tions, these actors got used to the “boards,” and made

‘ their exit and entrance of their own accord.
In order to render it possible for the divers.to re-

main at the bottom of the tank, which was 8 feet in
depth, they were weighted with pieces of lead, from
which they freed themselves when the moment arrived
to regain the surface.
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candles each, concealed in 18 boxes that rested upon
the circumference of the tank, and were covered ex-
ternally with movable painted canvases that were
changed at the desired moment so as to form a decora-
tion in harmony with the ballet scenes represented be-
fore the submersion of the stage. At the moment at
which this operation was performed, the dancers ar-
ranged themselves upon the top of the railing sur-
rounding the ring, and the boxes fioated upon the
water. . The latter were ballasted in such a way that
the lamps which they contained came very near the
surface. They were connected with each other electric-
ally, and the current was led to the circuit by a fiexible
cable that a plug permitted of branching at the de-
sired moment upon the general distribution of the
establishment. The interior of each box was provided
with refiectors that sent all the light to the bottom,
which was white. This latter was covered with rub-
ber cloth cemented to the fioor and provided with aper-
tures for allowing the water to pass at the moment
of the immersion. In order to light the center, 40

A SUBMARINE GAME OF CARDS AT THE NEW CIRCUS, PARIS.

the sides and diaphragm, for that is the mechanical

side of the question merely. There is also a chemical .

side which is no less important, and which consists in
the exchange that is effected between the oxygen and
carbonic acid of the blood corpuscles that inundate
the pulmonary surface. i
Professional divers are drawn to the surface at the
end of a time fixed in advance for each of them, and
which is watched by their companions, chronometer or
sand-glass in hand. Three-minute sand-glasses are
quite frequent, while five-minute ones are very rare.
Before submerging himself, the diver takes deep in-
spirations of air for about ten minutes, the object of
which is to store up oxygen, not in the air cells of the
lungs, but in the blood corpuscles. In this way there
is obtained a special respiratory. capacity of the blood.
The diver Benett, who appeared at the Nouveau
Cirque, remained 5 minutes and .27 seconds under
water on one occasion.” Such a feat is very rare, how-
ever, and Benett was not allowed to perform it before
the public lest it might prove fatal to him. He re-
mained at the bottom ot the tank for about.three min-

In order that the spectators might not lose any-
thing of what was going on, it became necessary to
find a method of rendering luminous the mass of 184,-
800 gallons of water in which the divers maneuvered.
This was not as easy a matter as might be thought.

At first, the idea suggested itself to install arc pro- -

jectors under the water; but, since the light thus ob-
tained would have been localized in the zone of propa-
gation of the pencil. emanating from the lens, and the
effect would have been bad, recourse was had to a very
large number of luminous centers given by incan-

descent lamps distributed around as well as in the .

middle of the tank. Care was taken not to submerge
them, on account of the difficulty of maintaining an in-
sulation under such conditions, especially in a movable
material of which the place was changed every eve-

ning. They were therefore placed as near the surface
Under such circumstances, the light was .

as possible.
very intense, and was distributed in a homogeneous
manper throughout the entire mass, and the spectator
could not see whence it emanated. The electric in-
stallation comprised 260 incandescent lamps of 32

lamps were.arranged on an inverted cone of metal
suspended in such a manner as to graze the water,
by means of a cable starting from the loft above the
stage and leading the electric current. The effect ob-
tained was very curious. The water seemed to be-
come luminous of itself, as if it were phosphorescent,
and the spectator lost no detail of what was going on
in the tank. At the end of the representation, at the
moment of the apotheosis, an arc lamp of 30 amperes
was lighted at a height of 33 feet. This was concealed
by a translucent fabric forming a sort of umbrella
mounted upon a jointed frame that permitted of its
being- closed when it was not in use. Its proportions
were so calculated that the luminous rays could not
dfrectly reach the spectator, who was thus immersed
in a diffysed light, while the surface of the tank and
the jets of water were brilliantly illuminated. There
was thus obtained a revolving jet that fell from the
covering. of the arc lamp, 3% wheat-sheaf jets that
started from decorative motives that fioated upon the
water, and 20 jets that fiowed from shells held by the
dancers seated around the tank;
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A New Patent-Selling Scheme,.

More than once we have had occasion to call atten-
tion to the numerous traps skillfully laid for the un-
wary inventor by promoters and brokers whose osten-
cible business it is to assist him in selling his patent
rights, but whose actual purpose it is to fleece him to
his last dollar, if possible. An inventor who has becn
once shorn is not apt to be caught a second time; the
lesson has been too dearly paid for. But since not
every inventor takes out two patents, it will not be
out of place briefly to refer to one of the most recent
schemes for inducing an inventor to part with his
money.

The inventor, whose name and address have been

published in the Official Gazette, together with a.pic-

ture of his device, and a copy of his allowed claims,
will receive from a New York firm of “designing, con-
structing and consulting engineers” a polite letter in
which it is stated that something like the device in
question is wanted in Europe. Contrary to the usual
practice, the firm admits with refreshing candor that
it has no facilities for disposing of the article itself.
Nevertheless, it is willing to undertake the sale of the
patent on a commission basis. This tempting offer is
not without its results. With pardonable eagerness
the inventor replies, giving as full |a description. of
his invention as he can, and an account of its merits

as he ‘sees them. Then comes a comparatively harm-

less letter from the firm of brokers, holding out a most
alluring bait to the inventor. The firm-has read the
inventor’s communication “with interest.” It believes
that’ the- device could be developed in certain foreign
countries, and graciously offers its services in selling
patents in those countries. It truthfully_ confesses
with* disarming frankness that.the disposal* of the
patents must be effected partly at the inventor’s ex-
pense.: . But the firm is generous. For a certain com-
mission to be paid on sales actually made, it magnani-
mously ‘undertakes to share with: the inventor -part
of the expense incurred in taking out European pat-
en'ts. - How much the firm is willing to - contribute
toward the cost of the patents is stated in terms.the

liberality of which must seem.to the inventor above .

reproaéh. The inventor is requested to pay the re-
maining sum. After a display of such touching  gen-
erosity, how can he refuse?
edly-valuable. His doubts, if he ever had any, have
vanished. Why the offer to share the expense of for—
eign-patents if the invention were worthless? .

Curiously enough the countries stipulated by the
firm are those in which patent fees are low and those
in which the languages the people .are- considerate
enough to speak are so exactly alike,. that only one
specification need be drawn:up. 6 If the offer to share
thet patent expense is critically examined,'it will ‘be
found that the share which the inventor:is required
to pay not only meets the actual expenses but leaves
a liberal profit to the firm. We have, called attention
to this scheme :for the reason that it has been so
cunningly devised that an inventor unpractised in
the' ways of promoters will surely-be ensnared, and
for the reason that we have received a great number
of letters from inventors upon this matter we. feel it
our duty to explain the system; in all its workings.
The worst feature of the whole .scheme is the fact
that because of the prior publication of the U. S. patent
the foreign patents so secured will be void and the
money spent in securing them might with better ad-
vantage be used in lighting the fire.

—_—— . ————
Working of Patent Acts,

Prof. R. H. Thurston in a recent number of Science
discusses the patent laws of various countries in a
manner which is both interesting and instructive.
Probably no single influence, says Prof. Thurston, has
had more to do with the advancement of the industrial
interests of the United States and with the resultant
prosperity of the nation than the Patent Acts. They
were fundamental elements of primary legislation on
the organization of the government, and Hamilton and

other of those early statesmen to whom so much is

due initiated a patent system as a first and most effect-
ive instrument in the development of manufactures in
a country previously deprived of -those industries
through the repressive legislation of the mother coun-
try. The patent system of the United States became
a model for the world, and, very slowly, but none the
least steadily, other nations, one by one, took up its
most distinctive methods. The United States promptly
secured a lead, as great in its field as has become,
meantime, that of Germany in industrial education.
During late years, the patent system of Great Britain,
formerly exceedingly crude, costly-to the inventor -and

His invention is undoubt-
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the nation, and in all ways unsatisfactory to those who
were unselfishly and honestly interested in the advance-
ment of British trade, has been greatly modernized and
liberalized; but it has not, even yet, been made fairly
comparable with that of the United States.

An important commission, appointed by the Board
of Trade and composed of some of .the ablest experts
and best known men in the kingdom, has just reported
upon its operation, and it is perhaps possible to de-
duce from this report conclusions that may be useful
in promoting the still further improvement of our
own system, of late years reduced rather than im-
proved in its efficiency by legislation and by official
interpretations of doubtful provisions of law. After
examining into the operation of the British patent laws
and receiving the testimony of officials of the patent
office, of referees, litigants, users of patented articles,
patent agents and experts; the commission reported.

It was found that, of patents issued, only 57.6 per
cent were actually novel and unanticipated by pre-
vious invention. Nearly 7 per cent had been fully
anticipated in all details; 35 per cent had been partially
anticipated; a few were claims on old devices and
others described no method of manufacture. - Forty-
two per cent had thus been anticipated, in whole or in
part.

The commission states its opinion that the granting
of invalid patents is thus a very serious evil and one
which should be at once abolished. A method of ex-
amination like that of the United States Patent Of-
fice is recommended, and a scrupulous system of detec-
tion and elimination of antlclpated claims. It recom-
mends, however, a curious llmltatlon That ““the pub-
lication of an invention in" spec1ﬁcat10ns ‘of letters
patent granted in the United Kingdom dated ‘fifty
years or more prekus to the date of the apphcatlon,
or in a prov1s10nal application, of any 'date,' of the
kind before mentioned, shall not in itself be deemed
an 'anticipation of the invention.”

It is recommended .that time, not to exceed two
months (one years tlme is given in the United States

Patent Office) should be allowed for amendment of a -

clalm and that a system of appeal, very like that long

in operation in the United States, be allowed in case.

of rejection. This prov1s1on restricting amendment
to.a period of two months if it had been adhered to
in the United States, would have prevented the-litiga-
tion now in progress -over the Berliner and: other
patents in, this country, and would have saved a vast

amount. of expense to the litigants and insured a

larger employment of inventions in improvement of
ex1st1ng practlce and would have saved enormous in-
jury to, patentees and to the nation.

This British' commlssmn also considers the matter
of compulsory licenses. "It often happens, in that
country, as in this, that valuable patents are pur-
chased by wealthy and powerful interests and simply
held, unused, to prevent their competition with the
holders and to evade that serious difficulty often met
with "in -the compulsory replacement of existing and
fairly satisfactory apparatus by the improved device.
Every great corporation and many smaller organiza-
tions hold patents thus concealed and out of use, until
their own special interests make it desirable to put
them into use; and the public is thus defrauded of all

‘that advantage, meantime, which is its proper com-

pensation for the establishment and maintenance of a
patent system. The British patent laws have, for
nearly twenty years, provided,‘as have not those of the
United States, against this abuse. It 'is made the duty
of the proper officials to grant an order compelling the
holder of the patent to grant'licenses on terms' to be
adjudged falr ‘and ‘equitable by the proper government
officials. .This  provision has beven subject to some
criticism in its details, -and the ' commission advises
its amendment and improvement; adhering, however,
to the underlying principle that the public should not
lose its rights or the advantage assumed to be gained
by it when providing the legal forms of a patent sys-
tem and of protection to the inventor. It is recom-
mended that the “High Court” shall receive and con-
sider complaints reciting the facts, if they so prove,
that the applicant is interested in the invention, that
the reasonable requirements of the public have not
been satisfied, by reason of the refusal or neglect of
the patentee to work, or to grant licenses to work,
the patent, and that the court, if the assertions of the
claimant appear to be justified by the facts, shall
make an order conferring a license upon the applicant
on terms found by the court itself to be just and rea-
sonable.

Reciprocity in patent matters is advised as between
Great Britain and other countries prepared to offer
similar facilities and protection for the foreign pat-
entee. It would be an excellent reform could a real
international reciprocity, based on the best practice
of the United States, be arranged to include Germany,
which country has illustrated some very objectionable
and inequitable patent law methods.

Should the recommendations of the commission be
accepted and the British office be reconstructed as
proposed, it will provide as practically satisfactory a
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system of protection as does that of the United States;
changing thus from one of the most useless to one of
the best of patent systems of the time. It will be in-
teresting to note whether Great Britain, after all, will
ultimately provide a more equitable system in regard
to purposely delayed issues and unworked patents—
the two main defects and abuses of the existing law
of the United States—than our “pioneer” code now
offers. It will be most discreditable if our committees
of Congress and our Commissioners of Patents do not
initiate, and Congress perfect remedies for these two
radical and inexcusable defects in our own patent law.

——

The Inventor of the Thermometer,

Like many ‘another invention, before and after it,
the origin of the thermometer is rather nebulous,
although the instrument has hardly been known for
more than 300 years. As a general rule this inven-
tion is ascribed to Cornelius Drebbel, who lived in
Alkmaar, in North Holland. The date of the inven-
tion is usually given as 1638. Viviani and Castelli
have refuted Drebbel’s claim and ascribed the inven-
tion of the thermometer to Galileo, giving the year
of the invention as 1597. In a recent monograph
published by H. C. Bolton, the results of V1v1am and
Castelli’s investigations are confirmed, w1th4 the ex-
ception, however, that 1592 is fixed upon as ‘the date
of invention. The instrument which Galileg invented
seems to have béen an air thermometer; at all events
such is the reasonable conclusion to be drawn from
a description. published by P. Castelli in 1638. A
pupil of Galileo, Sagredo, mentions a device for meas-
uring heat as'early as 1613 and ascribes its invention
to Galileo. \Sanctorius, a . contemporary of Galiléo’__s,
speaks of the thermometer “as a very old instrument.”
The thermometer received its present form at the sug-
gestion of the Accademia del Cimento of Florence;
and Grand Duke Ferdinand II. used such an instru-
ment in 1641 in carrying out experiments in, incuba-
tion. At that time various cities in Italy had become
more or less familiar with the new device for measur*
ing heat. In 1662 Robert Boyle exhibited a ther-
mometer to the Royal Society. Hooke was the first
to determine the zero point of the scale so that it
could always be ascertained, the standard used being
the melting point of ice. The second flxed point was
determined by C. Rinaldini in 1694. The use of mer-
cury as a thermometric fluid was known to the Flor-
entine academicians. The most accurate mercury

thermometers were first made in 1714 by Fahrenheit
‘at Danzig.

t In spite of the manifest inadequacy of the
Fahrenheit scale, it is still used to this very day in

England and North America.

Electrical Invention.

In ‘reply to those critics -of ‘the progress of elec-
tricity who haveé- reached the'melancholy conclusion
that invention is‘on the wane, that the great progres-
sive steps in the development of electricity: have all
been taken, leaving to inventors:of this: generation
only the insigniﬁcant opportunity of improving upon
the work of their predecessors, our :contemporary,
The Electrical Review, asserts that never.before in the
history of the electrical arts.has the activity of in-
ventors resulted in: such an-outpouring of:patents and
such a bringing to the surface of new :devices and
new’ ideas as at present. -It is. true that- we have
failed to develop anything very revolutionary:in the
last six months, but the 20th century -has.already
started in with a notable record in electrical jinven-
tion. Since the beginning of the year a: number, of
patents have been granted by the United States Pat-
ent Office, which seem.in the light of contemporary
observation, at least, to cover masterpieces -of 1nven-
tion. It is necessary to mention only-.the:Nernst
lamp, the Pupin- telephone circuit and thefEdison
storage battery. With an increase of the field of .oper-
ations for electricity the prospects for radically new
inventions become more and more promising. Every
new - 7eiopment brings with it a source of new possi-
bilities and points the way to new directions of en-
deavor.

—— S
o —i—

Agricultural Implements Wanted for an Agricul-
tural Museum in Cuba,

The Department of Agriculture is in receipt of a
communication from -Mr. R. J. Alfonso, agronomical
engineer in Cuba, .and secretary of the provincial
“Junta” of agriculture, commerce, and industries of
the Province of Puerto Principe, in which he expresses
his desire to be brought in contact with some of the
leading manufacturers- of agricultural implements
in the United States in the hope that some of them
may be induced to contribute to the agricultural mu-
seum his association is in process of organizing, some
of their implements, or models of the same. He ex-
presses the hope that their enterprise and liberality
in this respect would not go unrewarded, as such ex-
hibits would serve a very useful purpose in the way of
advertising their manufactures. Mr. Alfonso’s address
is Puerto Principe, Cuba.
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SIMPLE, INTERESTING INVENTIONS.

BURGLAR ALARM.—A simple burglar alarm which can
be applied to any door is the subject of a recent pat-
ent. The burglar alarm consists of a main frame
engaging the
fioor. On the
main frame a
clock-train is
supported
which is re-
leased by the
motion of a
frame sliding
in the main
frame A
socket plate is
attached to the
door, and
serves as a
supporting
means for the
sliding frame.
When the door
is pushed open the sliding frame is moved, the clock-
train is released, and an electric bell immediately be-
gins to ring. The construction is such that the alarm
cannot be detached from the door on the outside. The
alarm mechanism can be disengaged only by raising
the main frame from the fioor.

BARREL.—A simple method of permitting a farmer
to inspect the contents of his fruit barrels is an in-
vention which is illustrated in the accompanying en-
graving. The invention consists in providing one or

A SIMPLE BURGLAR ALARM.

A NEW FORM OF BARREL.

more of the staves of a barrel with a longitudinally-
split tongue, the very end of which is held securely
in place by the hoop, but which can be released and
opened to permit an examination of the contents by
displacing the hoop.

RoLLER SKATE.—The force expended in pressing down-
wardly on a skate is ordinarily wasted. Paul Jass-
man, of Brooklyn, New York city, intends to utilize
this downward pressure in a novel skate of his inven-
tion, comprising a frame in which front.and rear

CHAIN-DRIVEN ROLLER SKATE.

wheels are journaled and on which guide-posts are
supported for the purpose of receiving a sliding foot-
rest. Springs are coiled around the guide-posts and
hold the foot-rest in an upper position.
pressed pawl is secured on the rear of the foot-rest,
which pawl, on the downward movement of the foot-
rest, imparts movement to a sprocket-chain by which
the rear wheel is driven.

BicycLE HANDLE-BAR GAS-GENERATOR.—Two Chicago
inventors think it would be a good idea to use the

HANDLE-BAR USED AS AN ACETYLENE GENERATOR.

A spring- |
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hollow bicycle handle-bar as a carbid and -water com-
partment for an acetylene bicycle lamp. In carrying
out this idea the handle-bar is divided into two cham-
bers, the one constituting a water receptacle and
the other a gas-generating chamber, containing the
carbid packed in a porous bag. Between the water and
carbid compartment, is a gas-chamber having an outlet
with which the lamp is connected. The water and
carbid chambers are connected by a conducting pipe,
the passage of water from the water chamber to the
carbid chamber being controlled by a valve operated
from one of the handles.

FoLpiNG DEcoys.—To the duck hunter the matter of
the transportation of his decoys is a serious one for
the reason that as these things have been constructed
they are necessarily bulky, even though they are not
heavy, and to
get them from
point to point
has always
been a matter
of serious con-
sideration to
the gunner, es-
pecially as
there is his
gun and other
necessary
paraphernalia
to be carried.
The folding decoy shown in the accompanying cuts
has been invented by Joseph Coudon, of Aiken, Md.,
an old Chesapeake duck hunter, who for many years
has made a study of both the ducks and the decoys
which are used to lure them within the reach of the
gun. The decoys are made of wood and painted, ani
are arranged in groups of three. When they are un-
folded for use the three decoys are separated, and
held in this position by a’ hinge-like device of wire
which is clearly shown in one of the accompanying
cuts. The center and forward bird is supplied with

THE DECOY-DUCKS PACKED.

THE DECOY-DUCKS IN USE.

a float which supports all three, allowing them to
float on the water all at the same depth in a very
lifelike manner. The forward one is also supplied
with an anchor which holds them in place against the
action of the wind and tide, and when it is desired
to collapse the dummies for packing or shipment, this
anchor, being loop-shaped, slips over the neck por-
tion and holds them firmly together.

il

Substitutes for Rubber,.

Three Viennese inventors, C. and R. Paulitschky and
F. Wueste, have patented a new substitute for rubber.
Sole leather is disintegrated by machine until the ma-
terial is reduced to partially connected fibers. By
soaking and agitation for a considerable time in tan-
ner’s dressing (bruised barley, leaven, and water)
these fibers are softened. After drying, the mass is
steeped for some time in train-oil freed from acid by
treatment with warm water (Lederoel). Cork in
pieces as large as hazelnuts is boiled in the thickened
root-sap of the Landolphia plant to make it elastic and
durable, then dried slowly. In moderately-sized lumps
the waste rubber is boiled for fifteen minutes in a one
or two per cent solution of caustic acid. “Rubber-lin-
seed oil” is then prdpared by dissolving about ninety-
five parts of rubber in five parts of linseed oil at a
temperature of 40 deg. to 60 deg. C. These materials,
together with asbestos, are mixed together in propor-
tions which have been established by the inventors,
The product is placed in calenders having adjustable
heated rollers, and is finally treated with sulphur chlo-
rate diluted with carbon bisulphid for the purpose of
vulcanization. The finished material is said to pos-
sess greater elasticity and durability than the rubber
substitutes which have been hitherto manufactured.

Exhibition of Women’s Inventions, *

In the Woman’s building of the South Carolina In-
terstate and West Indian Exposition, to be held in
Charleston, S. C., .from December 1, 1901, to June 1,
1902, there is to be an exhibit of women’s inventions.
The Committee on Inventions will be pleased to fur-
nish all particulars to women who desire to place
models on exhibition.

431

A Nicotine .Insect-Destroyer.

In order to exterminate insects or mildew in gar-
dens, compounds are employed which, upon being sub-
jected to heat, are vaporized. The vapor thus gen-
erated is the medium by which insects and mildew
dre destroyed. One of the chief constituents of such
compounds is nicotine, which is usually mechanically
combined with absorbents, such as clay or lime, and
formed into a paste for commercial purposes. These
compositions present defects. After all the nicotine has
been vaporized a quantity of residuum is left, which
corrodes the receptacles in which the vaporization
has taken p‘lace.

A new nicotine-containing compound has been in-
vented -by an Englishman, Mr. George H. Richards, of
London, which can be used and commercially sold in
the form of a powder or compressed cakes or tablets,
and which is so completely volatile that no residual
matter is left. The inventor has found that highly
purified nicotine can be combined with salicylic acid
to form a solid crystalline salt, and that this salt is
entirely dissipated by heat and is extremely suitable
for vaporizing compounds by reason of the insecticide
property of nicotine and the germicide property of
salicylic acid. It is claimed that no residue is left
in the receptacle in which the vaporization is carried
out.

British Inventiveness,

Home Secretary Ritchie recently compared the Brit-
ish with the American inventor, much to the disparage-
ment of the former. The Home Secretary has thus
brought down a hornet’s nest about his ears, and has
been rather summarily convinced that his countrymen
are by no means laggards in invention. If we refer to
the Report of the United States Commissioner of
Patents for the year ending December 31, 1899, we
find that 38,937 applications for patents were made in
the United States for the same period that 25,786 appli-
cations were filed in the English Patent Office. When
it is considered that the population of the United
States at the time given was considerably above 62,-
250,000, and that the population of Great Britain and
Ireland was recorded as 37,732,922, it is evident that
Englishmen are fully as active as their American
cousins. If these figures be correct, it would follow
that there is one invention filed for every 1,600 persons
in the United States and one for every 1,075 in Great
Britain.

———

A Novel Pump-Rod Balance.

Pump-rods operated in deep wells by windwheels
or any power are usually balanced, the object being to
increase the power and materially aid the operation
of the windwheel on the upper stroke of the rod. An
improved balance for such pump-rods has recently
been patented by Arthur A. Koch, of Montezuma,
Iowa.

The pump-rod is provided on both sides with racks
meshing with segment-gears respectively carried by
arms on which weights are adjustably mounted. The
object in making the weights adjustable is to provide
for the force or power of the windwheel and to ba’

A NEW PUMP-ROD BALANCE.

ance the weight of the water and the pump-rod, which
weight varies in different wells. These weighted seg-
ment-gears are mounted to swing in a frame compris-
ing two sections, the outer ends of which are pro-
vided with hook bolts for engaging with cross bars
of the tower. - The braces are connected with short
braces extended from the frame. By reason of this
construction the tower and its appurtenant parts are
stiffened so that the pump rod and segment-gears will
operate in a structure which is as rigid as it can be
made,



432

Scientific

American

DEeCEMBER 28, 190I.

RECENTLY PATENTED INVENTIONS.
Agricultural Implements,

FOLDING PLATFORM FOR GRAIN-BIND-
ERS.—JoHN J. ScHAILL and ALEXANDER G.
LEVALLEE, Tusler, Mon. The platform can be
conveniently folded up to occupy a small
amount of room so that the binder can pass
through a space as small as that required for
the passage of the wagon. This result is at-
tained without adding materially to the weight
of the wagon. The binder-platform can be
folded or unfolded on the field by a boy capable
of driving a team.

HARROW.—THoMAS L. FLYNN, Bronx, New
York city. This implement will harrow and
roll the ground at one operation. The con-
struction includes a rapidly-moving harrow-
frame driven from the axle of the machine,
effecting a quick and thorough pulverization of
the ground. The inventor has provided a sim-
ple steering-gear under the complete control of
the driver, and means whereby the harrow-
drum and roller can be simultaneously raised
and lowered, the harrow-drum, when elevated,
being simultaneously thrown out of gear with
the driving mechanism.

Engineering Improvements,

BOILER.—JamMEs H. AgrrasmiTH, Colfax,
Wash. This invention relates to a direct-flue
steam-boiler, designed principally for use with
straw fuel. Such boilers are usually em-
ployed for agricultural purposes, as for sup-
plying the engines which drive threshing-
machines, straw being employed for fuel by
reason of its cheapness. The construction of
the present boiler permits it to hold more
water than others of the same exterior di-
mensions.

STEAM-BOILER.-—EpWARD VAN KEUREN,
Poughkeepsie, N. Y. The boiler is a locomo-
tive-boiler having a greater water-heating space
than is provided in the usual form of boilers.
A water-jacket is attached to the flue-sheet and
surrounds the flues, the water-jacket being ex-
tended forward into the heating-chamber. The
water will pass from the boiler into the jacket,
so that it is completely surrounded by heat.
The inventor has provided not only a larger
water space than usual, but also a larger heat-
ing surface.

Electrical Apparatus,

TELEPHONE ATTACHMENT. — JOHN A.
Rice, Bland, New Mexico. It has been Mr.
Rice’s purpose to provide an automatic relay
for the operation of vibrating electric bells re-
mote from the telephone, such as in different
parts of a machine-shop, where a loud or dis-
tinct alarm is necessary to call attention to
the telephone.

ELECTRIC MOTOR.—JosgPH DARLING, Chi-
cora, Pa. The present invention is a simpli-
fied construction of a motor which Mr. Dar-
ling patented in 1900, the purpose being to
facilitate the assembly of the parts and to
cheapen the construction so that the motor
can be sold as a toy. The novel features of
the present invention are to be found in a pe-
culiar, simple method of casting the frame-
work and in a novel arrangement of operating
parts.

CONTROLLER FOR ELECTRIC CARS.—
BARTON W. ScoTT, San José, Cal.—The inven-
tion is an improvement in devices for control-
ling the brake mechanism of an electric car
and for regulating the electric current. Both
the brake and current are quickly controlled
by the operation of a single lever instead of
the operation of two levers, as in the usual
way. Thus the time required to stop a car is
shortened in case of danger and the possibility
of confusion on the part of the motorman
avoided.

INTERRUPTER.—DR. R. H. CUNNINGHAM,
200 Wegt 56th Street, Manhattan, New York
city. This invention is a mercury-jet inter-
ruptér for use with induction-coils in actuat-
ing Roentgen-ray tubes. Unlike the well-
known turbine, mercury-jet interrupter and
that of Boas; Dr. Cunningham’s apparatus
contains no fluid non-conductor, such as alco-
hol or oil, both of which prolong the arc at
the break, rapidly carbonize and contaminate
the mercur'y, and are in great danger of catch-
ing fire, if heavy currents be employed. No
fixed brushes convey the current to the moving
parts. When it is desired to vary the dura-
tion of the make without altering the period,
thus varying the intensity of the primary cur-
rent employed, the necessary adjustment can
readily be performed from the exterior. Thus
the frequent opening of the apparatus and the
constant risk of inhaling at such times noxious
mercury vapor is avoided. As in other mer-
cury-jet interrupters, the mercury in time be-
comes contaminated by a certain amount of
oxid and metallic mercury in the form of very
fine dust, which may be readily removed and
distilled to yield the original liquid mercury.

Printers? Supplies.

METAL-POT FOR CASTING PRINTING-
PLATES.—LEO GROSSMAN, Brooklyn, New
York city. The invention provides a new and
improved metal-pot arranged automatically to
supply molten metal to one or a number of
casting-boxes in a perfectly pure condition and
in a very simple manner without the aid of a
skilled hand. From the pot an outlet spout
leads to form a gravity discharge for the
metal. The discharge mouth on the spout 18

slidable thereon to connect with or disconnect
from the casting-box or mold.

PERFORATOR FOR PRINTING PRESSES.
—GEORGE and RoBERT KENNEDY, New West-
minster, B. C., Canada. The perforator in-
cludes a bar arranged to be locked up in the
form or chase. A shaft is mounted to turn
on the bar and has perforating devices. On
one end of the shaft a crank-pin is attached to
the journal. A driver is mounted to slide in
a casing at one end of the bar and is pro-
vided with a cam-groove having a partly-
straight and a partly-curved course, and en-
gaged by the crank-pin, so as to bring the per-
forating device into active position in advance
of the impression. A spring presses the driver.
And a spring device is carried by the platen to
press the driver against the tension of its
spring.

Mechanical Devices.,

DEVICE FOR REGULATING SPEED.—
CHARLES O’CONNOR, Greenpoint, Brooklyn, and
GEORGE C. AHRENS, Blissville, Queens, New
York city. The speed-regulating device is
especially adapted to power-pump machinery.
The purpose of the invention is to provide a
simple mechanism for changing the speed of
power machinery without changing the diam-
eter of the driving-pulley or interfering with
the pulley or the driving-belt in any manner.
On the drive-shaft a cone of gears is mounted
to slide and turn with the drive-shaft. A
worm-gear is provided to adjust the drive-
shaft and the driven shaft to and from
each other. A gear carried by the driven
shaft is adapted to mesh with any gear in the
cone of gears.

SPOKE-TENONING MACHINE.—DEFIANCE
MACHINE WORKS, Defiance, Ohio. Mr. Charles
Seymour has invented for the Defiance Machine
Works a novel machine designed for the use of
spoke, wheel, and wagon manufacturers to
dress the ends of the spokes so as to fit the
mortise in the wheel-hub. The machine is
comparatively simple and durable in its con-
struction; very accurate in operation to in-
sure uniform work; and arranged to handle
large and small spokes, and to cut either a
plain tenon or completely to tenon, miter and
point a Sarven spoke during the passage of the
spoke through the machine. The machine can
be readily adjusted to dress spokes of different
sizes, shapes and léengths, and to form tenons
of the desired thickness and length.

CLUTCH.—THoMAS J. O’BrRIEN and HOMER
L. ALLEN, Cairo, 1ll. The invention is a clutch-
pulley that can be rendered fast or loose on
the shaft. The construction comprises two
clutch members which, in addition to engag-
ing the pulley to hold it fast on the shaft,
serve further as a bearing for the pulley on
which the pulley is carried to turn when the
clutch is thrown out of gear.

EARTH-SCOOP.—WILLIAM MATTHEWS, Peak
Hill, New South.  Wales. The earth-scoop is
claimed to be stronger, more efficient and sim-
pler in construction than" any now in use.
The adjustments are completely under the con-
trol of the driver. Any danger of tipping dur-
ing the operation of filling is avoided. During
transit the load is simply and effectively re-
tained. One of the novel features of the in-
vention consists in mounting the earth-scoop
so that it may be rotated in the frame. The
distance between the axis of the scoop and its
front edge is greater than the. height of the
axis of the wheels from the ground, so that
the front edge is caused to enter the ground in
such a manner as to overturn the scoop.

CUTTING APPARATUS.—EDWARD A. MAIN-
GUET, Evangeline, L.a. This cutting apparatus
is designed especially for use on reaping-ma-
chines., Engaged with the cutter-bar is a lever
having an operating-arm. An endless chain has
on its outer side a pair of projecting rollers
between which the operating-arm of the lever
extends. The shafts have sprocket-wheels for
supporting and driving the chain. On the
shafts are pulleys connected by a drive-belt
with a drive-pulley. A tightener is provided
for the belt. As the chain moves around, the
lever travels with it. The belt is employed
for driving the sprockets of the chain evenly
and smoothly. The belt may slip in. case of
unusual stress to prevent breakage of the
parts in case the cutter-bar should meet an
unyielding obstruction.

STRETCHER. — ApoLro . LUuria, Atwood
Building, Chicago, I1l. This improved stretcher,
designed for use not only in the field but also
in private houses, is essentially characterized
by a telescopic frame and hinged handles,
which are adapted to fold and to be supported
in extended or folded position. By means of
the telescopic-frame the width of the stretcher
can be adjusted to suit varying conditions.

ADJUSTABLE SCHOOL DESK AND SEAT.
JoHN M. SAUDER, deceased ; Experience L. Sau-
der, administratrix, Philadelphia, Pa. The
desk is an improvement of that class which are
provided with longitudinally-slotted standards
made in one continuous piece, and with pin-
ions, racks, and nuts for adjusting the desks
and seats vertically and for locking them in
any adjustment from either side. Mr. Sauder
simplified .and reduced the number of parts
heretofore required to effect such adjustment,
and invented a mechanism capable of a more
easy and speedy adjustment.

JOURNAL AND BEARING THEREFOR.—
HErMAN THEMEL, Escanaba, Mich. The jour-
nal consists of a shaft, a ball mutilated for the
purpose of admitting the shaft, and a member

fitting into the mutilation for the purpose of
restoring the rotundity of the ball. By reason
of this construction comparatively little lubri-
cation is required.

VEGETABLE CUTTER OR GRATEI.—
FREDERICK SUELLENTROP, Lynn, Mo. A tray
is carried on the upper end of a standard and
has an inwardly-turned lip at one edge. In an
arm carried on the upright a spindle has a
bearing, which spindle is provided with a crank
and with a cutter. The vegetables are held by
one hand in the tray and against the cutter,
which is to be rotated by means of the crank.
The lip prevents the upward movement of the
material in the tray.

REVERSING MECHANISM. — FraNnk C.
Rice, Jamestown, N. Y. The reversing mech
anism is to be used on washing machines
churng, and other machines and devices to
rotate the dasher or other part alternately in
opposite directions. The construction is such
that friction is reduced to a minimum, and
the machine can be run with very little power.

VOTING - MACHINE. — GUSTAF JOHNSON,
Pigeon Cove, and JoEN E. HALLDIN, South
Boston, Mass. By means of this machine each
voter is enabled properly to cast his vote, and
registration of the total votes cast for each
candidate, amendment, or the like is effected,
all in such a manner "as to prevent fraud.
Broadly speaking, the invention consists of a
number of manually-controlled key-spindles
located one above the other; a registering de-
vice for each key-spindle, operated thereby; a
vertical shaft; means for operating the verti-
cal shaft from the key-spindles; a setting de-
vice; and mechanism for operating the setting
device from the vertical shaft.

COMBINED PUNCH, GRIP, AND WRIST
MACHINE.—JoHN HEISSENBERGER, Bronx, N.
Y. The inventor hes provided a coin-operated
machine in which a punching device, a grip-
testing device, and a wrist-testing device are
combined. All three devices register on one
dial. No two of the devices can be operated
together, or any other devices alone until a coin
of proper denomination has been placed in the
machine. When the pointer on the dial is car-
ried to or beyond a certain figure, -the coin
deposited will be returned to the depositor.

CAN-SOLDERING MACHINE. — JoEN W.
GREEN, Astoria, Ore. The invention relates
particularly to  improvements in the solder
or guide bars of can-soldering machines. The
object is to provide a bar so constructed and
arranged that it will not be perceptibly dis-
torted by expansion, thus maintaining its par-
allelism with relation to the upper guides and
causing an equal immersion of the can-heads
throughout their circumference. The .chain-
holding weights are adjustable.

FELLY-PLANING MACHINBE.—DEFIANCE
MACHINE WORKS, Defiance, Ohio. This machine
is the invention of Mr. George A. Ensign, well
known for his many inventions in woodwork-
ing machinery. The machine is an improved
planer especially designed for simultaneously
dressing both sides of fellies for vehicle-wheels
to reduce the fellies to the desired width, with-
out the aid of skilled labor. The machine is
arranged automatically to feed the felly to and
between two adjustable cutter-heads to insure
true and uniform planing of both sides either
parallel or on a bevel. The cutter-heads can
be conveniently reached whenever necessary.

AIRSHIP.—JoHN SpPIES, Philadelphia, Pa.
In this airship Mr. Spies has endeavored me-
chanically to reproduce the flight of a bird.
To attain this end, his airship is both light
and strong. Its wings or propelling devices
are located at the most desirable point to ef-
fect the movement of the machine. A simple
means is provided, under the direct control of
an operator for shifting the gravity point, di-
recting motion up or down.

CLOSET ATTACHMENT.—THOMAS A. CAM-
ERON and PaurL T. BEYGrAU, Rossland, .B. C.,
Canada. A water-closet attachment is pro-
vided consisting of a long strip or roll of pa-
per, provided at intervals with openings and
arranged to be fed over the seat whenever de-
sired.

PULP-GRADING MACHINE.—LEOPOLD ZE-
YEN, Raguhn, Anhalt, and RuDOLF Haas, Jr.,
Mauel (near Gemiind), Germany. The ma-
chine sorts paper pulp while it is suspended in
water. A series of sieves having different mesh
or fineness :are .arranged in compartments and
adapted each to have a limited movement. By
this arrangement only pulp of a predetermined
grade is collected in each of the compartments ;
and the separation of the finest grade of pulp
is gradudl. It is possible to take from each
compartment pulp of a proper grade for each
particular purpose; and the work to be per-
formed by the finest sieves is reduced, thus
minimizing the danger of clogging. .

COMBINED CONCENTRATOR, AMALGA-
MATOR, AND SEPARATOR.—WiLrLiAM O.
JOURNEAY, Austin, Tex. To provide a simple,
economical and efficient machine suitable for
treating ore or gravel, dry or with water or
mercury, is the purpose of the present inven-
tion. The ore is received in a chamber at the
top, and discharged at the bottom. The
chamber is provided with a vertical rotary
shaft With‘stlrrer. The operation of the de-
vice is very efficient, and the construction is
exceedingly simple.

Tools and Implements. :
PARALLEL - RULER. — ANDRE BUSTANOBY,
Manhattan, New York city, A construction
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has been devised for conveniently indicating
the distance separating the rulers for per-
mitting either of the rulers to be shifted
lengthwise in any of its positions, and for
effectively bracing the rulers so as to hold
them against bending.

WORM-WHEEL CUTTING TOOL.—KARL
KNAPPE, Reinickendorf, near Berlin, Germany.
A common worm-wheel cutter in the shape of a
worm, the winding turns of which are formed
by a series of cutting teeth having sides reced-
ing behind the cutting edges, is very suitable
for cutting worm-wheels. But this tool, being
very expensive, has not been widely used. In
the present invention the cutting edges of the
tool are arranged on a single or several pieces
of flat steel secured in the milling-shaft of a
machine-tool, whereby the advantage is ob-
tained that the flat steel tube with the cutting
edges ean be produced in a simpler manner
than the worm-wheel cutter. It is easy so to
form the teeth of the flat steel tool as to
cause their sides to recede behind the cutting
edges. -

DRILL-HOLDER.—EpwWARD P. JONES, Breck-
enridge, Colo. Mr. Jones has devised means
for adjustably holding a rock drill so that it
can be placed in any position that may be de-
sired with respect to the column. The holder
is enabled thus fo be placed in any position by
reason of a ball and socket connection.

Railway Appliances.

CAR-SEAL.—GEORGE L. WiLcox and COURT-
LANDT H. VAN RENSSELAER, Manhattan, New
York city. The seal consists of a body portion
of box-like construction open at one end, the
top of the body portion having an inwardly-
turned end forming a hook at the inlet end
of the body. A reduced projection or lug on
the end of the hook is designed to pass into a
slot formed in the hook portion of a shackle
having one end secured within the body por-
tion. It would be impossible to release the
hook end of the shackle from the hook, be-
cause it will be prevented from so doing by
the projection.

Miscellaneous Inventions.

GARMENT-HANGER.—PATRICK F. DEN-
NING, Haverstraw, N. Y. The invention is an
improvement in devices for supporting or hold-
ing garments and is especially adapted for
use in theaters, halls and churches. The de-
vice can be attached to a suitable support—
such as the back of a theater chair or pew—
and adpated to hold hats, overcoats and the
like. Upon being relieved of the weight of the
garments, the hanger is automatically folded
against its support.

BRACKET.—JAMES E. CHAPMAN, San José,
Cal. The bracket consists of a platform. Ex-
tended around and secured to the under side
of a rim is a supporting wire terminating in
fastening points. The connected ends of the
wire extend upwardly at right angles to the
platform and the points are to be driven into
a support. The bracket will be found useful in
many places for supporting matches, lamps,
soap, and the like.

METHOD OF PRODUCING PLASTIC ARTI-
CLES BY THE AID OF PHOTOGRAPHY.—
MARIO RUsso D’ASAR, Genoa, Italy. Briefly
described, the method consists first in making
a photographic negative and a transparent pos-
itive of the picture to be produced plastically ;
then placing this positive and negative with
their details in registry and with the sensi-
tized surfaces at a slight distance from each
other; exposing a light-sensitive plate or
medium to light passed through the combined
positive and negative; and developing and tix-
ing the plate and using it for the exposure of
a plate sensitized' with bichromated gelatin.
This plate upon development in water yields an
uneven -surface from which a plaster cast can
be made, which cast then serves for the repro-
duction of the relief intaglio.

WoLFRAM, Columbus,

The object of the invention is to provide
an improvement in guitars, mandolins and
similar instruments whereby the instrument
is rendered very sensitive to the touch of the
player and the tone is improved both in qual-
ity and volume. Mr. Wolfram has made two
guitars in accordance with his invention and
finds that the lightest touch causes a strong
vibration. The tone comes stronger and more
easily, and holds out much longer than with
the old instrument. Mr. Wolfram, who has
been a manufacturer of guitars for ten years,
claims that the old instruments were weak
when. the size of the sounding board was con-
sidered. The system of bracing necessary to
secure durability killed the tone. Mr. Wolfram
extends a lining from the sides of the body ad-
jacent to the top, and places on the under side
of the top of the body a vibratory rim spaced
from the lining.

BUST FORM.—EMmirLy H. WrIiGHT, Manhat-
tan, New York city. The device is an improve-
ment on a bust form for which the inventor
received a patent in April last. The object of
the present invention is to improve the for-
mer construction so that the bust form will
retain its shape for a longer time. To this
end the previously patented bust form is pro-
vided with an inner portion or filling which
conforms to it in shape.

DIVING-DRESS.—FREDERICK H. SPRANG, 86.
Grange Road, Bermondsey, London, England.
The invention has primarily for its object to
enable rubber-coated fabri¢ vulcanized in the
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piece to be used, which has not heretofore been
possible in consequence of the difficulty of mak-
ing the seams by which the parts whereof the
dress is made up are united.

MULTI-COLORED RUBBER MAT.—FRED-
ERIC N. UpHAM, Brooklyn, New York city. The
mat presents at all times a very smooth walk-
ing-surface, is subjected to even wear, and is
arranged to hold the inlaid rubber tiles securely
in place in the rubber sheet or plate. When
the rubber mat is in use the inlaid pieces can:
not work up in the sheet and be broken and
forced out.

CLOTHES-LINE ATTACHMENT.—WILLIAM
W. PuMmYEA, Jersey City, N. J. The purpose of
the invention is to provide a means for con-
veniently holding the ends of the pulley-lines
which are commonly used in large cities. Com-
bined with a clothes-line is a body portion with
which one end of the line is engaged to form
a bight received in an eye in the other end of
the line. A dog in a body engages the line
adjustably to hold it.

BUTTON-FASTENER. — HERMANN G. ©C.
HORNING, Astoria, New York city. The button-
fastener is readily applied to fasten a button
in place on a garment without danger of tear-
ing the cloth under an ordinary strain and is
arranged to permit the use of the fastener on
cloth or apertured buttons. The device is very
simple in construction, can be cheaply manu-
factured, and readily applied without, as before
said, tearing or injuring the garment.

HEATING AND VENTILATING APPA-
RATUS.—JorN F. Sims, Illiopolis, Ill. The
invention is in the nature of a novel construc-
tion and arrangement of heating and ventilat-
ing register, operating upon the principle of a
closed circulation of air currents from a fur-
nace in the cellar up to and through the sev-
eral rooms of a building and thence back
again to the furnace in an endless cycle.

MOUTH - ILLUMINATOR. — EpwARD EBI,
Cedar Rapids, Iowa. The device is particularly
adapted to the use of dentists and physicians
to locate any diseased part. The illuminator
consists of a casing arranged to inclose an in-
candescent lamp. A tube is extended from the
casing; and forward of the tube two mirrors
are arranged. The mirror nearest the end of
the tube is smaller than the other mirror.
Arms are extended from the tube; and be-
tween the arms and the mirrors are universal
joint connections. A device embodying the in-
vention can be quickly applied to an incan-
descent lamp; and when the lamp -is sus-
pended by such flexible connection as wires, the
device can be readily moved from place to
place.

DENTAL FORCEPS.—JoSEPH B. DaAvis, 727
Julia Street, New Orleans, La. In movable
beak forceps heretofore devised the pressure
from within outwardly on the end of the beak
would tilt it in its socket, and thus have a
tendency to loosen the beak in the socket.
This invention provides such peculiar construc-
tion of joint between the movable beak and
the jaw of the hand’e as will make a firm
and secure connection which will resist this
tendency and which in use will have a tendency
to tighten instead of loosen at the joint.

FIREPLACE.—LoGAN B. ArNoLD, Hanly,
Ky. Perhaps the feature of most interest in
this invention is a back-plate provided on its
front face with upright ribs amd on its rear
face with upright tubes staggered with re-
spect to the front ribs. The tubes are open at
their upper and lower ends. By reason of this
construction the back-plate is prevented from
warping ; and the intensity of the fire can be
increased so that the heating of the room is
improved.

BILLIARD-CUSHION.—SAMUEL MAy; To-
ronto, Ontario, Canada. This improved bil-
liard-cushion is intended to insure the proper
repelling ‘of the balls by the use of two or
more graduated springs, so that the -force of
the ball will cause the steel springs to exert
a repelling effort to prevent loss of speed in
the ball and to prevent the hopping or jumping
of the ball from the table. The use of this
cushion moreover insures deflection -of the ball
at an angle equal to the angle of incidence.

SPRING - HEEL HORSESHOE. — THOMAS
CusDIN, Orrong Road, Armadale, Melbourne,
Victoria. The inventor’s peculiar construction
of horseshoe has been devised with the in-
tention of diminishing concussion. The shoe
consists of upper and lower members welded
or riveted together at the toe portion, or
formed in one piece and divided toward the
heel, in order to receive interposed -elastic
cushions. By this construction the rubber is
protected from wear and all the merits of an
elastic tread and the consequent avoidance of
concussion are obtained without the disadvan-
tage ordinarily resulting from the wearing of
the rubber and the loosening of the nails by
which the shoe is fastened to the hoof.

INDICATOR FOR SHIPS.—SAMUEL BENNI-
SON, Galveston, Tex. The indicator is designed
to show accurately and readily the draft of a
vessel as well as any list and pitch. The es-
sential features of the invention are a* ver-
tically extending support on which a swing is
hung, having a straight lower portion, nor-
mally lying horizontal. A level bar is rigidly
attached to the support at right angles there-
to. On the swing and level bars, spirit-levels
are carried. By means of these levels the
pitch of the vessel is accurately indicated, as
well as the list. ’

STEEPLECHASE OR HURDLE FENCE.—
ANTONIO PASCOCELLO, 174 Grand Street, Man-

hattan, New York city. The upper portion of
the hurdle is composed of a piece of rubber
which preferably extends from post to post
and is provided on its upper edge with a series
of vertical fingers whereby a horse that fails
to clear the fence will strike one or more of
the yielding fingers and thereby be saved from
falling or stumbling in passing over the hur-
dle. The rubber fingers or pieces return to
place after being struck and bent over.

PHOTOGRAPHIC VIGNETTE.—WILLIAM D.
CorNELIUS and FRANK L. Topop, Enid, Okla-
homa Territory. The inventors have devised
a vignette attachment to a camera, which is
of novel simple construction, is adjustable
relatively to the position of the film or plate
held in the camera, so as to terminate the
image of a vignetted photograph at any de-
sired point.

JOINING METAL RODS AND BARS.—
Orro ScHuLTZ, Berlin, Germany. This im-
proved method of joining metal bars will be
found of particular service in forming grates.
Heretofore such bars have been joined either
by welding or by means of rings, rivets, or
screws. The present invention consists in
forming an opening in one bar, inserting the
other bar in the opening, bending the bar on
opposite sides of the opening, and then sub-
jecting the bar with the opening to pressure.

BELT.—CHARLES M. BUTLER, - Wonewoc,
Wis. The belt is to be used by men and is
adapted to be worn upon the trousers to re-
ctive the waistband. Cut-out portions fit over
the hip and can be adjusted properly to differ-
ent positions by means of an adjustable fasten-
ing at the back of the belt in connection with
adjustable fastenings on the front, these co-
acting in securing a proper fit of the belt.

LOAD - BINDER.—JOHN MORTENSON, Nei-
hart, Mont. The improved binding apparatus
comprises a forked lever to which the binding-
chain is attached. The chain has a swivel and
terminal hook whose slot is elongated and par-
allel sided. The lever can be secured in the
locking position by means of a rope.

LAMP-HANGER.—HERBERT L. WHITE, Bon-
ham, Texas. This electric-light hanger com-
prises a casing in which a lamp-supporting
tube is arranged to slide. Electric conductors
extend into the tube, and pass over a pulley
in the upper portion of the casing. Means are
provided in connection with the conductors
whereby a pull can be exerted on the con-
ductor to move the tube upward.

PROCESS OF OBTAINING IANTHONE
AND IONONE.—FERDINAND SEMBRITZKI, Holz-
minden, Brunswick, Germany. The process is
based upon the action of phenyl-hydrazin and
similar substitution products of ammonia upon
ionone and ianthone, the former of which
readily forms condensation products with such
substitution products of ammonia, while the
ianthone is not attacked at all or combines
with difficulty with the hydrazins. Thus it is
possible to effect the separation of ianthone
from the simultaneously formed ionone ob-
tained upon the condensation of citral apd
mesityl oxid and by the subsequent inversion
of the resulting intermediate product.

MATCH - SAFE. — FREDERICK SCHNECKEN-
BURGER, Wilkesbarre, Pa. The match-safe is
of such construction that but a single match
can be removed at a time and that an alarm
is sounded when the match is removed. A
sliding device -is provided whereby one match
at each operation of the slide will be carried
from a receptacle through which the slide
works, and automatically delivered at the ex-
terior of the safe in such position that it can
be quickly and conveniently removed.

CRATE.—JaMEs W. SAYRE, Seneca, Mo.
This berry, fruit, butter, or egg crate is ar-
ranged to hold ice in order to keep the con-
tents cool for a long time during transporta-
tion. By allowing air to circulate the con-

tents are kept in a perfect state of preserva-

tion for a considerable length of time.

CURTAIN POLE RING.—FRANK PERRY,
Brooklyn, N. Y. Mr. Perry has invented for
the John Kroder and Henry Reubel Co. a pole
ring formed of tubular split rings having the
ends fastened together and carrying a depend-
ing eye for engagement by a curtain hook.
Mr. Perry’s object is to provide a pole ring
arranged securely to hold the ends of a tubular
split- ring in position and prevent accidental
opening of the ring, and firmly to support the
eye. The several parts are fastened together
without the use of solder or like fastening de-
vices.

CANDELABRUM.-—HENRY F. NEHR, Brook-
lyn, N. Y. The cdandelabrum fs of such con-
struction that the arms can be quickly and
conveniently adjusted to different positions
relatively to the standard by which they are
carried. Aucxiliary standards can be attached
to a support from the main standard, and are
provided with adjustable candlestick supports.
The entire device can be easily set up and as
easily dismembered, so that each part can be
separately packed in a suitable case.

SHIPPING AND FILING DESK.—CHARLES
LOoHRMAN, Brooklyn, N. Y. The purpose of the
invention is to locate within compartments
which may be termed ‘filing compartments,”’
pliable partitions, so placed that a series of
pockets are formed. The pockets are classified
alphabetically and numerically, preferably in
section§ corresponding to those of the cover.
To each pliable partition a spring member is
applied, which will permit the partitions to be

forced to one side when a letter or memoran-
dum is to be placed in a pocket, and which
serves to restore the partitions to their normal
positions when the hand is removed from the
pocket. :

TOBACCO PIPE.—EARL D. BUSSERT, Lima,
Ohio. The pipe can be very conveniently
cleaned. DI’assage of nicotine from the bowl
along the stem to the mouth of the smoker is
prevented. Liquid accumulation is -arrested
and prevented from escaping at the tip end of
the pipe stem into the mouth while the pipe
is in service. The number of parts of the
pipe has been reduced to a minimum to adapt
them for quick separation.

WAISTBAND.—Mosegs W. WINSTON, Man-
hattan, N. Y. The invention relates partic-
ularly to improvements in attachments to
waistbands for boys’ trousers; and the ob-
ject is to provide suspending attachments
adapted to be engaged with buttons or with
the buttonholes of suspenders, these attach-
ments consisting of metal and being, there-
fore, not apt to break, as is the case with
the suspending devices made of tape or elastic.

STOVE-PANEL.—NiIELs N. PETERSON, Mil-
waukee, Wis. When a panel is made in a
single section or in sections joined together,
it soon becomes warped by the heat and prac-
tically useless because vessels cannot sit level
thereon. To obviate this warping, the stove
panel is made of inner and outer sections, each
consisting of two unconnected members, the
joint or conjunction of two members of one
section being at right angles to the joint or
conjunction of the two members of the other
section.

SPINNING-TOP.—RICHARD A. LANGERMAN,
Louisville, Ky. The invention is an improve-
ment in conical wooden tops spun by the un-
winding of a cord or string. The wooden
body of the top is provided with a metal cap
or cover secured by a spike passing axially
through the body, and constructed with a
large conical head having a flat portion abut-
ting the truncated head of the top body. The
weight of the head of the spike places the
center of gravity of the top comparatively low
and serves to prevent the cracking or splitting
of the body.

Designs.

STOVE BOARD.—EpwarD M. KEMP, Rhine-
lander, Wis. The distinguishing features or
this design are a centerpiece, a border, and a
background of peculiar form or ornamentation.
The background is mosaic; the centerpiece is
essentially a circular figure inclosing a smaller
one formed of a series of overlapping rings.
The border is double-lined and tesselated.

BLANK FOR SHOE UPPERS.—JInSEPH
BruNO, Haverhill, Mass. The leading featusre
of the design comprises a body having side
flaps, tongues, and angular arms, all so ar-
ranged that they can be bent and sewn into
proper position in the completed shoe.

GARMENT SUPPORTER JAW.—THOMAS
F. McCuLLouGH, Memphis, Tenn. The jaw
has a concave serrated edge which runs into
the serrated edge of an extension. The ser-
rated edges serve the purpose of holding the
garments securely.

EXHIBITING TRAY.—WALTER T. HATHA-
wAY, Brooklyn, N. Y. This tray has been es-
pecially designed for the purpose of exhibiting
Colgate’s soaps, and consists of a rectangular
box in which is arranged a partition trans-
versely inclined and provided with openings for
the soap cakes.

MEMORIAL TABLET.—MyYyRoON 8. TELLEK,
Kingston, N. Y. The design represents a me-
morial tablet which is to be used as a com-
memorative monument to soldiers. The feat-
ures of the design are, therefore, appropriate
to the particular purpose for which the tablet
is to be used.

WALL PAPER.—PERRY WEARNE, Rixheim,
Alsace, Germany. The novel feature of this
design consists of a medallion, a suspended
wreath around the medallion, and a pendant
carried by the wreath, all appearing between
parallel stripes.

WALL PAPER.—PERRY WEARNE, Rixheim,
Alsace, Germany. The design in its entirety
consists in the representation of panels of
fancy woodwork arranged parallel and inter-
twined by ivy.

WALL PAPER.—PERrRY WEARNE, Rixheim,
Alsace, Germany. The essential feature of this
design is to be found in a garland of flowers
in a panel surrounded by a border ornamented
with scroll work.

WALL PAPER.—PERrRY WEARNE, Rixheim,
Alsace, Germany. A bamboo trellis and
leaves intertwined therewith form the subject
of the present design for wall paper.

WALL PAPER BORDER.—PERRY WEARNE,
Rixheim, Alsace, Germany. -In this border
roses are interlaced with ribbons crossing each
other.

LAMP-SHADE.—HARRISON D. MCcFADDEN,
East Orange, N. J. The lamp-shade has a flar-

-ing body with bands at the top and bottom,

between which the body is plaited. The top
and bottom bands are connected at intervals by
straps giving the complete shade a paneled
effect. )

Note.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the 1nvention, and date of this paper.

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
wili find inquiries for certain classes of articles
numbered in counsecutive 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 necess
sary to give the number ot the inquiry.

MUNN & CO.
Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 1783.—For parties to make porcelain
sparking plugs for gus engine ignition.

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

Inquiry Neo. 1784 .—For a spring power for rnning
peanut roaster ; motor to be about g 1o ¥ horse power.

*TC. 8.” Metal Polish. Samples free.

Inquiry Neo. 1785.—Wanted, to purchase patents
on articles suitable for general consumption, such as
novelties, ete.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Inquiry No. 1786.—kor a cardboard match
scratcher with space for advertising thereon.

Stencil Machines.—A.J. Bradley, 101 Beekman St.N.Y.

Inquiry Ne. 1787.—For manufacturers of canning
machinery.

Gasoline Lamps and Systems.
Chicago.

Inquiry No, 1788.—For machines for printing
names on aluminium tags.

Machine chain of all kinds.
Attlepboro, Mass.

Inquiry No. 1789.—For a double crank forging,
cranks to be 180 degrees apart and 4 inches stroke, for a
double cylinder gas engine.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 1790.—For manufacturers of water
fountains, etc., for lawns.

Indianapolis.

Turner Brass Works,

A. H. Bliss & Co. North

Ober Mfg. Co., 10 Bell St.,

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

Inquiry No. 1791.—For parties dealing in small
armature punchings in large or small quantities,

Rigs that Run. Hydrocarbon system. Write St.
Louis Motor Carriage Co., St. Louis, Mo.

Inquiry No. 1792.—For castings for small gaso-
line engines.

Ten days’ trial given on Daus’ Tip Top Duplicator.
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city.

Inquiry No. 1793.—For the necessary apparatus
for establishing a ** Shoot the Chutes” resort,

CANS.—Y4 pint and }¢'pint tin cans are manufactured
by National Cement Co., Toledo, O. Write for prices.

Inquiry No. 1794.—For a machine for painting
board fence signs.

Machinery designed and constructed. Gear cutting.
The Garvin Machine Co.,149 Varick, cor. Spring Sts., N.Y.

Inquiry No. 1795. -For dealers. in carbonized
papers.

Manufacturers of patent articles, dies, stamping,
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 1796.—For manufacturers of brass
and aluminium castings for small model engines..

Constructor and operator of wood chemical plants,
including refineries and by-product apparatus. O. A.
Myers, 626 West Fourth Street, Cincinnati, Ohio.

Inquiry No. 1797.—Fo: manufacturers of boxes
and crates.

Designers and builders of automatic and special
machines of all kinds. Inventions perfected. The W.
A. Wilson Machine Company, Rochester, N. Y.

Inquiry No. 1798.—For dealers in magnetized
steel.

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. 1799.—For. manufacturers of rubber
figures, such as men, boys, etc.

The best book for electricians and beginners in elec-
tricity is ‘ Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.

Inauiry No. 1800.—For manufacturers of hard
rubber goods.

WANTED—Patent articles of merit to manufacture
and place on the market. Will buy or pay royalty.
Give full particulars. Address Sidney Folder Co., Sid-
ney, Ohio.

Inquiry No. 1801.—For a machine for ssndblast-
ing buttons.

WANTED.—A practical mechanical engineer of good
executive ability in a large textile manufacturing com-
pany. State age, experience and references. Engineer,
Box 773, New York,

Inquiry No. 1802.—For manufacturers of locked-
rubber floor covering and machinery for making the
same.

FOR SALE AT A BARGAIN.—100 tons 66 1b. steel gird-
er relaying rails, 30 feet lengths. W heelock twin high-
pressure engines, 24 x 48 cylinders, Al condition. M.
Braudy & Sons, Grand Rapids, Mich.

Inquiry No. 1803.—For a patented article for
general use that can be manufactured in the Soath.

W ANTED.—Experienced draughtsman on mill' ma-
chinery and machine tools. Permanent employment
assured to rapid and accurate draughtsman. Beth-
lehem Steel Company, South Bethlehem, Pa.

Inquiry No. 1804.—For manufacturers of centri-
fugal pumps for raising water for irrigating purposes.

‘W ANTED.—First-class mechanic, thoroughly familiar
with, and capable of keeping in repair, engines, boilers,
pumps and all labor-saving devices in use by general
contractors. Apply with references to Mechanic, P. O.
Box 773, New York.

Inquiry No. 1805.—For manufacturers of water
wheels. :

The Excelsior Machinery Co., of 25 Whitecross Street,
London, England, proprietors of inventions in special
machinery, are prepared to develop, exploit and nego-
tiate the sale of patented inventions, protected in Great
Britain and Europe, also open to undertake the exhibit
aud sale of any class of machinery; having spacious
warehouse and showroom accommodation with power,
ete. :

Inquiry No. 1806.—For manufacturers of hard
or spring aluminium.

EXPERIMENTAL MACHINE SHOP.—Wearenot using
our shop at present. Well equipped with lathes, shaper,
woodworking machinery. etc. Will rent use and power
very low. Fine place for automobile work. Billings
Clapp Co., Boston, Mass.

Inquiry No. 1807.-For manufacturers or dealers
in spring or clock motors.

inquiry No. 1808.—For .manufacturers of hot
water heaters for boilers.

Inquiry No. 1809.—For materials used in boat
building.
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lNDEx OF INVENTIONS Disinfecting apparatus, W. L. Mitchell.... 689,107 | Lacing attachment, J. C. Telfer..eees.s.s. 689,245 [ Sash pull and safety guard, combined, F. A.
Disinfecting cloth and making same, A. Lamp, A. L. Ols . 688,113 Chandler 689,287

................. 5 LS
JUSE ittt it ittt it e e 688,859 | Lamp, acetylene gas, A. L. Butﬁngton ... 688,926 | Saw mills, log loader and stop for double
For which Letters Patent of the Display card, F. W. Hallock.... . 688,997 | Lamp burner, W. W. Seeley......... ... 688,973 cutting band, E. E. Thomas..... . 689,143
. Display lid, box, J. A. Krueger. .. 689,315 | Lamp, electric ars, C. Eschwei. .. 689,356 | Saw set, S. Haltom...........ccouuus .. 689,304
United States were Issued Door check, L. E. Anderson... . . ggQ,;gg %ain y tlTasE li%ht, A. C. Loker.. 689,312 Saw setting m:ichine, LW L. Holcomb .. g:g,g‘i%
. Door_ retainer, W. J. Smith........ P 9, atch, J. Couture............ .. 688,93 awing apparatus, F. Linquist...... . .. ,01%
for the Week Ending Draft appliance, P. M. Gutlebar.......... 688,850 | Latch, W. H. Taylor....... ..., il 689,334 | Scale, 0. 0. Ozias.......... L. 68863
Draft equalizer, J. Latourell vees.... 688,868 | Latch, sliding door, H. L. Ferris.......... 689,074 | Scoop board, A. N. Jordan .. 688,808
December 17, 1901, Draft regulator, J. H. Diehl.........c.c.... A 688,836 | Lathe, turning and boring,bG. A. Ensign... ggg g;é gcuttle, J.J Formes........ . ggg gg;
Drawer guide, bureau or other, Kinnear evel, plumb, J. H. Quimby.............. eal, car, J. H. De May.. X
AND EACH BEARING THAT DATE. Jonag ................................ 689,095 | Lightning conductors, earth conducto , Seal, car, S. F. Estell..... ... 689,172
. . Drinking cup for poult 688,862 P. Immich . 688,855 | Seal, car, Peirce & Foote. 689,225
[See note at end of list about copies of these patents.] | Dust pan, C. Benham. 689,156 | Limb, artificial, . 688,936 | Seed hull press, cotton, W. P. . 689,269
. Dust pan, W. E. Kelly.......... . 689 312 E;ne spreaderiﬂGrlswolldisi 1p! | . 689,181 gemaph)(l)re opera}é:il;lg device, .17 Shoecraf ces ggg 1{3(1;
. Dye and making same, basic red violet, F. notype machine, multiple magaz: ne, . AL ‘Separable ring, Kellogg & Vale.............
Abrasive material, machine for feeding, T. . T Runkel - aens i S L T 689,025 ATDIECRE +ovserenrsnresneanensn 688,812 | Sewing machine bar stitch attachment, R.
Kendrick et a Reien T o B.0nn Dye and making samey brown sulfur, C. Ris. 688,885 | Liquid applying device, W. Wiggin 689,266 G. Woodward ........ceveivunvenennnss 689,343
Accounts, form for, A. L’i‘ elch. .. 688, Dye, blue, H. Polikier........coeceeenueens 688,967 | Liquids in definite proportions, machine for Sewing machine buttonhole attachment, W. -
Acid, making sulfuric, T Meyer. 688,872 | Dye, blue acid, H. Polikier....... . 688,966 MIXING, E. ZARIN. ... eveerereenennnnnes 688,980 H. HATETATOS. o s nnnnnnnnnreeeeenronns 688,998
Adding machine, J. J. Walsh 68 ‘223 Dyeing on the fiber, B. Heymann 688,999 | Lock or latch, J. Couture......ccoveveuvetns 688,933 | Sewing machine feed mechanism, E. Nor- .
Air vent, A. Roesch........... - 689, Electric carriers, speed regulating device for Locomotive tender spring jack, portable, ‘i IANCUL oveueeeneneneneanenenseneannns 689,214
Alarm. See burglar alarm. 154 overhead, A. S. CHEE....ccoureennesnre 688,828 W. CRASC +oveoneeonnennnnneeesonernns 688,824 | Sewing machine, hemstitch, A. J. A. Oes-
Arbor press, E. E. Bartlett............... 233'325 Electric circuits, apparatus for locating Machine table feeding and guiding mechan- terrelch  ..vuvuvuninieiensenenineninnsn 689,112
Atomizer, A. C. Eggers............... o (e faults in, T. W. Varley.....oeceeeuue. 689,254 ism, E. C. Mershon....oooveeeeenneennn 688,871 | Sewing machine presser bar clamping meeh-
Autographic register, J. J. & W. Sheehy... 688,975 | mootric conduit box, interior, J. H. Stah- A Machinery stop mechanism, J. R. Scott..... 688,889 anism, R. G. Woodward................ 689,375
Axle, vehicle, F. E. WilCOX............... 689,267 2 S 689,139 | Magnesium carbonate, making, F. S. Young. 689,345 | Sewing machine . spool holder and tension
Baling machine, hay or straw, R. Electric conduit boxes, cover for interior, Mail bag crane bag holder, W. W. Ussery. 688,903 device combined, A. I. Jacobs 689,089
Kaig teuueurenrenneocannnnsioeseaaann 689,111 J. H. Stahley --cooveerns Make and break device, J. V. A. Kimmey.. 689,198 | Sewing machine tension device,
Baling press attachment, J. T. Smith...... 689,237 | gjactric conduit terminal w. F. Manhole frame, F. C. Pillsbury. . 689,224 HOZAN .« vvevveenneensensensennseneenens 689,226
Barrel heater, E. E. Douglass......... - 689294 | miectric furnace, C. A. Keller Match holder, Anderson & Hjerp . 689,053 | Sewing machine thread controlling mechan-
Bath apparatus, shower, J. M. Castle...... 689,164 giectric heater, E. E. Gold. . . Match machine, W. W. Abbott.. . 688,811 ism, H. A. KIEIM. . covueeenrcnneennnss 689,200
Bearing and journal, C. Dietz........... .. 689,069 | plectric lock, H. Seewald.......covseevnnn. Matches, making, P. Bergsoe............... 68905.) Sewing machine thread cutting attachment,
Bearing, roller, J. F. Schroeter. . 688,971 | Flectric switch, automatic, A. H. Adams.. 688,982 | Measurements for tailoring purposes, taking J. M. GlieCKMAN. . c..ovveveseenrannannn 689,179
Bearing, roller, A. Leatherstonhaugh 689,072 | mactrical apparatus, T. B. Kinraide...... 689,096 photographic, G. MoO€....covvuuererennn 689,361 | Sewing machine tuck folder, A. Laubscher. ..689,100
Bed and couch, combined, W. N. W . 689,261 | Flectrical circuits, locating faults in, T. Merry go round, D. B. Good............... 689,180 Shade ad]usting device, window, J. .
Bed bottom or mattress, spring, d W. VArleY ..oeuinirnenrnrnenennnsenens 689,253 Metal bending machine, Gardiner & Ran- | BIOWI ..oeoveeeeeensusnecnsnsancnsnsns 689,282
Sprague .........coeeiieeiene EEREEREEE 689,240 1 prectrical conduits, junction box £or, R. M. | TEY  uveeneeeunseeansonnasenaeennsennn 689,075 Shade Toller bracket, J. C. Wilson.......... 689,339
Bedstead, G. Kuhn................... - 689,316 THOIIAS < v v envennnennenneennennseneenns 689,335 Metal blanks, regulating weight of, W. Shafts or mandrels, device for fastening col-
Bell, vehicle alarm, N. C. Wallenthin. . 689,348 Electrical distrﬂ)utlon system, protective JOhNSON .. .iiiiitiiiiitii i 688,857 lars, pulleys, or the like oh, A. E.White-
Belt, L. S. Buffington................ e 689,352 mechanism for, R. V. Cheatham....... 689,353 | Metal bodies, manufacture of hollow, J. B. DOUSE .'vvvvrinnerannneenanaann teeeee.. 689,261
Belt and buckle, reversible, G. L. Pierce.. 689,119 Electricity, composition of matter as a non- Larkin .covviviiieniiiniinnneecenennenas 689,204 | Sheet metal, corrugating, A. E. Bro 689,280
Belt, driving, C. O. Gehrckens............ 689,178 conductor of, J. M. Ancira 688,813 | Metal , cloth for purses, chatelaine bags, Sheet metal or material, dovetai]ed A ‘E.
Belt holder, Van Wagner & Lemmon. . 688,905 Electrode, T. B. Kinraide......... 689,199 ete., R. Schoch.......ivivvevinenann.. 689,232 BrowWh ....oiiieiiecocecssesosssssssnane 689,281
Bicycle attachment, V. T. Palmer. . 689,217 | glectrostatic instrument, G. L. Addenbrooke 688,919 | Metal plate bending machine, G. W. Green. 688,996 | Shutter operating device, window, E. L.
Bicycle driving mechamsm, C. P. Wold . 688,979 | mlevator.: See Grain elevator. Middlings purifier, G. Walter....... 689,257, 689,258 Schwanengel. ....... . 689,132
Bicycle propulsion, S. N. Hall.......... . 689,303 Elevator, L. C. BabCoCK:«+eeeeeeeeennnnnns 688,983 | Middlings purifier and dust collector, A. Sign supporting stand, S. L. . . 688,832
Binder, loose leaf, F. X. Mudd. - 689,110 | Emery wheel cone grinding attachment, G. ) 689,341 | Siphon, D. A. Kreider.......oceeeeeeeeanns 689,006
Blind stop, Nuver & Pavia.. 689,016 Lio JOMES v nvveesnnssensnnneeennnneesens 689,192 | Milk can, E. C. Seaman. .. 688,972 Skeining or winding machine, J. H. Young. 688,917
Block, L. W. Johnson....... 689,090 | gnq gate and shoveling board, wagon, J. Mine door, J. C. Young...... .. 689,346 | Skins, producing imitations of Crimean or
Blow off device, Rolston & C 689,231 F. Hughes .....oiieviuineennnennnnns .. 689,310 | Miner’s squib, H. J. Richards. .. 689,367 Persian curl upon, S. Lewin........... 689,009
Blowing engine, A. Bailly......... . 689,272 Engine igniter, gas, J. Eckhard. .. 688,938 | Mining, J. E. Coleman........... v.... 689,167 | Sleeper, metallic, C. G. Vachon... . 688,904
Boilel‘, M. F. Kenely...... . 689,092 Engine reverse gear, S. Klnscella 689,313 | Mining apparatus, J. E. Coleman.......... 689,166 | Smoke consumer, R. Schulz.......covceennn 688,888
Boiler, J. P. Sneddon . . 689,239 | Envelops for addressing, means for attach- Mining machine, electric, E. C. Morgan.... 688,873 | Smoke consuming and fuel saving device,
Boiler cleaner, G. R. Ford...........¢..... 689,175 ing, M. H. Fried....ccccveeeeas . 689,298 | Mineral substances by the selective action A. Z. GermainS.......oiteeiiieniannns 689,299
Boot or shoe trimming machine, E. E. An- Exhibitor, fabris, G. L. Heyman 688,853 of oil, separating A. S. Elmore........ 689,070 | Soldering bottoms or tops of tin cans, etc.,
=223 § L 688,816 | gyeglass nose clip, D. E. Weston. . 689,262 | Miter box, B. Otis..... ... ..o.oiiiiii, 688,879 apparatus for, Besse & Lubin 689,056
Bormg apparatus, deep, J. Vogt . 689,147 s gyalet, I. F. PeCK...veeuenennnnn ... 689,221 | Moistening substances, apparatus “for auto- Soldering iron, T. E. Lee........... .. 689,318
Bowling alley, I. W. Wolf..... . 689,342 | Eyeletting machine, I. F. Peck.......... 689,222 matically, R. Timm.........cccceveaasn 689,248 | Sole trimming machine, E. E. Angell....... 688,815
Box fastene_r N. B. Leaman ...... . 689,205 | Fabrics faced or coated with finely commin-- Mole trap, S. B. & J. F. Rittenhouse ... 689,324 | Sound record and making same, E. Berliner. 689,350
Brick machine, repress, J. Walker......... 689,148 uted materials, manufacture of, H. Mar- Mosquito canopy, B. F. Childress. 89,165 | Sound records, apparatus for duplicating or
Brick molding apparatus, W. C. McNaught. 689,015 KUS +overneencnennonnnnnnens ... 689,520 | Motion mechanism, reversible, . . multiplying, G. .Bettini................ 688,921
Brick truck, H. Zastrow.................. 688,981 | Fan, suspended rotary, R. Lam] .. 689,098 Thomas ........ccciiiieneniennnnnnnnns 688,899 | Sound records, apparatus fo 5
Brooches, pins, etc., automatic catch for, Felly sawing machine, A. P. Harland .. 689,305 | Motor starting device, E Cowles ... 688,985 Berliner ............. . 699,349
Theberath & Uhry, reissue. 11,957 | Fence, fabric, P. A. Reid..ecueeue... ... 689,021 { Music chart, F. F. Dawson........ .... 688,833 | Spinning spindle, W. G. Mo .. 689,362
Brush holder, W. E. Baker 688,817 | Fence post, H. B. Hitpas.cecvvvenninnaennns 688,949 | Music leaf turner, E. J. Moller............ 689,108 | Spittoon, S. L. Feathers... .. 688,943
Buckle, L. H. Hawes ..... ..689,079 | Fibers, treating cocoa or like, W. H. L. Music producing apparatus, E. R. Kleem- Split machine, H. L. BecK......couvieraann 689,277
Buckle, swivel, G. L. Plerc . 689,120 AIfred ..ovveennnnnnns e iecetenceeneann 689,052 jchen ... . i ittt i, 688,866 | Spoke and tire tightener, Rew & McReady 689,022
Buggy top brace, A. Seekt.. . 689,028 | pile, L. C. McNeal..vnounsvnnns ... 689,212 [ Musical instrument soundboard, stringed, A. Spool stand, E. Schottenfels........... «.... 688,887
Bung, tapping, H. Wendt..occcon.. . 689,338 | File box or case, W. S Grange .. 689,076 Springer .....ciiiieeeeen, eeeeaann ... 688,893 | Stacker, pneumatic, J. G. Taylor. .. 688,897
Burglar alarm, window, H. G. Clark.. . 688,825 | Filter, E. S. Hermes.......ove.e... .. 689,307 | Nest, poultry, J. N. Gaudrean.............. 688,944 | Stamp mill, Parnall & Krause... .. 689,219
Butter, preserving, E. de Meulemeester..... 689,292 | Firearm, automatic, J. M. Browning . 689,283 Newspaper, magazine and book holder, A. H. Stamp, steam, E. S. Brett..... . 689,279
Cage for live stock, drive, W. H. Baker... 688,818 Firearm, revolving, D. B. Wesson. . 689,260 Ballard ................ vesees.... 688,819 | Stand, see sign supporting stand.
Camera, panoramic photographic, F. A. Fire check, safety, C. M. Kemp.... . 688,863 | Nut lock, F. Freese . 688,841 | Stave jointing machine, J. P. Rust......... 689,026
Brownell ...........cc0c000c000000s000s 689,159 | Fire kindler, J. H. Wallis..... 688,906 | Nut lock, W. S. Kocher.. ... 688,867 | Steam overheating apparatus, B. F. Bastian-
Can, Hess & Clarke............... . 689,082 | Fireproof roof, etc., E. L. Hel 689,081 | Nut lock, H. J. Buell. . 689,036 LT T 689,276
Can top and closure, J. G. Gulick. . 688948 | pish plate, A. M. Wilson. 689,270 | Nut lock, J. H. Ferguson . 689,073 | Steel or iron sawing machine, cold, J. Hill. 689,083
Canal, pleasure, G. E. Pape....... . 689,114 Fish trap, W. J. Inman.. . 689,086 | Nut lock, G. H. Roberts, S 689,126 | Steering engine, vessel, F. B. Turner . 689,145
Candy machine, J. M. Demerath. . 689,087 | Flagpole halyard attachment . . 689,077 | Nut lock, Everett & Harris 689,173 | Stills, rectifier for spirit, R. Leyer . 689,010
Canister, tea, G. S. Madaucy.. 689,014 | Flash light apparatus, A. Hemsley 689,048 | Oil can, M. Masterson............ . 689,208 | Stool, devotional, C. M. Dugan.... . 689,295
Canning factory conveyer, F. 689,242 | Floor beam framing machine, . Optical instruments for measuring e dis- Stop motion finger, C. L. Healey. .. 689,306
Car coupling, M. A. Brown.-....eccoeo.. . 689 063 DOEPPE tiieneiennnnnennannns 689,169 tance between the eyes, E. Donitz...... 688,987 | Stove, gas, H. Adler................ .. 689,051
Car coupling, automatic railway, - Flush tank and means for operating same, Orange cleaning and grading machine, W. Stove, gasolene or gas, G. R. Moon. .. 688,960
% ) L P 689,058 F. & F. H. Engelhard.....c.coc00ven.. 688,942 W. JACODS ..viiveennernernsnnsnncnns .. 689,089 | Stove generator, vapor, I. Kinsey. .. 688,865
Car door and platform, railway, D. John- Foot, device for supporting the under part Ore concentrator, H. Unzicker.............. 689,252 | Stove or furnace, heating, E. J. Lansing.... 688,956
LTS 1 688,953 of the, J. S. Howkins..... tesssseesess 689,080 Packing device for shaft bearings, U. J. Stove or furnace, heating, 0. P. Mason . 689,104
Car, dumpmg, Kelly & Murphey. . . 689,197 | Frames. See Picture f;ames Van Bergen ............... ceereaeann . 689,146 | Strop, swing, J. R. TOrrey.......ccoceueeuns 688,978
Car grain door, L. Beese......... . 688,822 | Furnace, E. Garfleld........... teterenseen.. 688,845 | Pail, milk, A. F. Didot....ceceeueaneennnnn 689,293 | Suit case clothes holding device, S. Kiefer. 689,094
Car, poultry, J. B. Mockridge . 689,210 | Furnace, H. F. Browh.....eeoeeeea. . 689,062 | Painting machine, barrel, C. G. Wieland... 689,265 | Swimming device, B. J. Hooper,........... 689,085
Car wheel, H. C. Tazewell......cccvuienn.. 688,898 | Furnace door opening device, A. Hazelton . 689,185 | Pancreas enzymes with heavy metal and ob- Syringe nozzle, R. Parker..........cc..ce... 688,881
Cars, automatic brake mechanism for rail- Furniture rack, F. T. Dirksen..... ceeenn 688,837 taining same, compound of, W. Weber. 689,149 | Teeth, fastening for artificial, A. Bischoff.. 689,158
W. H. BatesS-ceeeeeeeneeaneecenn 688,821 | Game apparatus, chess, P. - G. Toepter. . 688,900 | Paper to printing machines, calendering | Telephone cable firé protector, F. D. Saylor. 688,970
Carbonating liquids and ﬁlling bottles under Game board, W. H. SOYder........... . 689,137 machines, folding machines, ete, appa- Telephone system, selective, J. V. Stout... 689,141
pressure, apparatus for, J. Fletcher... 688,991 | Games of chance, machine ratus for feeding sheets of, M. Koenig 689,005 Telescope, water, W. M. Parrish...... . 689,220
Carbureter, O. AndreSon:-.-:«eeeeeeeeceens 688, McMullen......covuvinn.. 689,365 | Peeler and corer, apple, H 688,909 | Templet for the manufacture of cuffs, N
Carbureter, Carter & Zierlein Garment hanger, H. A. Wright. . 688,916 | Pen, T. J. DeCK..v.vvvuvrnnnnnnss . 688,834 J. I. McDonald........:... . 688,961
Carbureter, C. M. Kemp Garment supporter, H. R. Barry. . 689,274 i Pen case for holding pens, J. C. Hill. ... 689,309 | Thill coupling, M. E. Covey....coveueennss 689,290
Carria(ge running gear, R. Gas engine, M. F. BatesS.....ccoveeenenncnns 689,351 | Pencil sharpener, D. R. Phillips ... 689,223 | Thill coupling and detacher, G. H. Tatge... 689,142
Cartridge capping or decapping implement, Gas from water and oil, device for separat- Phonograph, W. Peisker............ 688,965 | Thread cord, etc., finger device for cutting,

A, SEIACIL «evernenenrrncnonenenceennen 689,328 ing, Newbold & LOWEY..evevveeeeennnnn 689,366 | Phonographs, duplicate sound record cylin- J. H. Polhemus........c.oovnueiunan.s 689,122
Casein, precipitating, M. Riegel . 689,023 | Gas generator, acetylene, W. C. Homan.... 688,951 der for, A. N. Petit.........ccociennn 689,117 | Threshers, machine for rethreshing the tail-
Cash register, E. F. Spaulding... . 688,892 | Gas generator, acetylene, P. Marguiles... 689,101 | Phonographs, making dupllcate sound rec- ings in, M. S. BOWers.....cco0eeeeeanes 688,823

Cash register key, J. P. Cleal. . 688,827 | Gas generator, acetylene, R. F. Carter 689,163 ords for, A. N. Petit................. 689,118 | Threshing machine, J. Lindner .. 689,012
Caster, A. H. Shock......... . . .... 689,236 | Gas igniter, A. Martini................. . 689,103 vPhosphatel, manutacturing of soluble, G. de Tie plate, J. N. Hayes.....ecevvivenenennns 688,852
Caster, C. McDonner . . 689,364 | Gas igniting device, automatic, A. Martini. 689,102 Chalmot «..veeeveeeennnnneececanceanes 689,286 | Time alarm, incased electric, A. P. Schloss. 688,886
Casting mold, R. F. Ludlow... 688,870 | Gas, purifying, E. Theisen.....cceveeueen.. 689,246 | Photo display cabinet, A. T. Lidholm...... 689,011 { Time check, F. H. Gilson........cccvuvn.. 689,301
Cement or similar materials, manufacture Gear adjusting device, friction, C. A. & Photographic developing paper holder, E. A. Time switch, automatic electromagnetic,
of, G. Warren............. ceteeecannn 688,910 O. W. Hult.....ooiiiunnnennnnnnns 689,003 Gilbert .....cceiiiiiiiiiiiiiiiiiiia 689,300 J. SAChS .ttt eenn 689,128
Chain link, G. Wilke.«ovevirurrirenienenan 688,914 | Glass articles, making hollow, Blair & Hays 688 923 Photographic films, covering rollers with, E. Tire and means for securing it on Wheels,
Chair and easel, combination, Glass articles, manufacturing hollow, Blair ROIFS +ivivvinrieorennenascoesnnannnns 689,230 wheel, P. W. Tillinghast PP . 689,247
& Heinz ....ovvivvinnnnnnnas 689,234 . 688,924 | Photographic plate holder Ashford & Newey 689,271 | Tire, elastic, T. Gare. . 688,994
Check box, T. F. Mchllough . 8,874 Piano backs, apparatus for assisting in mak- Tire repairing tool, B. .. 689,121
Check row wire machine, G. W Crozie .. 689291 . 689,233 ing, C. H. Bromm..... A .. 689,061 | Tire, vehicle, E. . & F. P. W ke .... 689,263
Chips from Kknots, etc.,- seperating, N. M. Glass, making corrugated, C. C. Hartung... €89,047 | Picture frame, J. Babst..... ... 689,032 Toaster, bread or other, Z. T. Hall........ 689,182
JONeS ..uiiiiiiiiiiiieiiiiiaan .. 689,193 | Glass polishing apparatus, L. H. Delloye... 689,041 | Pie rack, M. F. Nicholson.... 689,213 | Torch, M. M. CaIT......cccvcuveennns
Chuck, rock drill, Kay & Wearne. . 688,860 | Grain elevator, portable, W. Watts......... 688,912 | Pipe for sewers, etc., A. L. Jone: . 5 Torpedo, railway, M. M. Carr A
Churn, Dragoo & SWalloW................ 689,170 Granitoid walk laying machine, J. T. Dem- Pipe wrench, F. B. Sands...... . 2 Toy for playing at target marbles, E. Bauer. 689,054
Cigar vender, coin controlled, E. E. Bryan. 689,285 BEY Jeereetenenncecaieanaeeneenaaneannn 688,986 | Pistol, liquid, R. Parker... Trace hitcher, W. W. Meredith............ 689,105
Cigarette making machine, H. H. H Bobin. 689,057 Granular material apparatus for handling, Placket closure, J. M. Ulsh.. Track layer’s instrument, L. B. Clark . 688,826
Cleat or holder for ropes or cords, G. C. L. A. Smith ....c.cevvunnns 689,029 | Plane, S. R. & A. E. Rust....... Traction wheel, G. A. Tauer ..... e ..
Weguelin  ..coiiiieiienioneaiencnnne . 689,259 | Graphophone, M. S Ragsdale .... 689,124 | Planter and drill, J. H. Elward. . Tray holder, M. Holl.....
Clipper or shearing tool, J. K Stewart.... 689,241 | Gravity lock, I. L. Garside........ooouuun. 689, 177 Plow, H. MARIOT. e venmenennvnnnes . Trolley, T. McWilliams
Clock, intermittent alarm, S. Willcock..... 689,031 | Green house, conservatory, or other glass Plow attachment, W. W. Katterheinrich Trolley catcher, C. B. Robertson............ 689,227
Clothes washer, M. R. Curtis...........uut 688,831 structure, W. Sefton............. veeo. 689,134 | Plow gage, W. H. Wilson........cc.... Tunnels, means for ventilating, Churchill &
Coal cutting or similar machines, tool fas- Grinder, edging or other refuse, E. E. Plumb, C. D. Janssen............. . Wentworth ........... . 689,039
tener for, L. W. de Grave............ 688,945 ThOMAS  «evveeeenennaaanannn .. 689,144 | Plumber’s fitting, Fruin & Walker.. 689,045 Type case, W. A. Watson. . 688,911
Coal separator, P. F. Haran. ... 689,183 | Grinding mill, Bercha & Chapma; 689,034 | Pneumatic despatch tube system, E. A. For- Type or matrices, apparatus y
Coat stay, R. Herzog...... . 689,188 | Grinding mill and conveyor, R. G 688,849 dyce ..iiiiiiiiiiiiiii i . 689,043 separating lines of, H. Burg.......... 688,928
Coins, apparatus for disting i Grinding mill, ball, F. Hundeshagen.. 689,347 Pocketbook coin holder, C. Hiering. .. 689,000 | Typewriting machine, ¢. H. Shepard. 688,890
from spurious, J. E. Evard . 688,839 | Grinding plates, bolt connection for, D. E. Pole tip buffer or guard carriage; E. G. Umbrella, folding, J. M. Shaffer...... . 688,974
Collar, horse, W. O. Barnett.... 689,273 MOTAN tevievenneennoasancnannnn . 689,109 JOhNSON  ..ivieieiieneennnenrecnnnnns . 688,856 | Valve, automatic, W. J. Collins.. «.... 688,830
Combing machine, wool, W. E. Walsh. 689,256 | Halter square and chin strap buckle, com- Polishing machine stand, M. Slotkin........ 689,369 | Valve, boiler feeder, G. R. Ford . 689,176
Condenser, surface, H. A. Callon.......... 689,037 bined, W. P. Fishback...... eeessessss 688,990 Post. See Fence post. . Valve, centrifugal machine, G. Engel 688,941
Cooking canned fruit, apparatus for, J. E. Hammock, water, C. L. Pruden... 689,020 | Power applying mechanism, H. Karross..... 689,311 [ Valve for explosive engines, comtrolling, J.
Bancroft ....ceeeceecesns 688,820 Harness, F. M. Hult.cooeeeeacennen 689,191 | Power transmitting mechanism, M. Slotkin. 689,370 Walrath ....eeiiiiiiiieninernnennannns 688,908
Coop, chicken, J. J. CONroy.cceeeceeacanans 689,168 | Harness, A. J. Wilde....coovvinnns «eee... 689,268 Precious metals from their solutions, pre- Valve movement, steam engine, C. C. Worth-
Copies, apparatus for automatically produc- Harvester cutting apparatus, A. V. Perrine cipitating and recovering, B. Hunt..... 689,190 ington .....iiiiiiiieiieia.. .. 689,284
ing and unlimited number of, F. E. P. L= A Y eeeeess. 689,116 | Printing machine, Dawson & Slott.... . 689,066 | Vegetable cutter, L. Ziegelmeyer ... 688,918
Ehrlich  ...iiiiiiiiiiiiiiiiennennnnnas 688,939 | Harvester, grain, W. N. Whitely . 688,913 | Printing machine, C. G. Hornung.... . 689,189 | Vehicle, G. J. Quinsler.........cceeeeeeen . 689,123
Corn cutter, sheller, and husker, combined, Hat and coat rack, C. R. Bolter.... ... 688,925 ] Printing press, hand, C. H. Hill et al. . 688,854 1 Vehicle brake, automatic, J. W. ‘Rowe. ... 688,968
H. F. Dierc S cescececscasctctteannans 689,068 | Hat curling machine, W. J. McGall .. 688,875 | Propelling mechanism, S. D. Hobson.. . 689,050 | Vehicle fender, W. A. McGuire..... 688,962
Counter, J. F. SKirrow......ececcceeeeenn. 688,977 | Hay raking apparatus, H. .. .. 688,848 | Pulley lubricator, loose, F. J. Rippl. . 688,884 | vehicle front gear, C. G. Streich, 688,894
Coupling manufacturing machine, D. A. Lar- Head rest, J. R. Kirk......... 689,097 | Pulp engine, W. N. Sherwood... 688,976 | Vehicle gear, H. F. WeekS......... . 689,150
Kil  vvevvnevnecennanns . 689,203 | Hearses, weather joint for, 689,228 | Pump, differential, E. M. Coryel . 689,065 | Vehicle gear, short turning, W. A. .. 689,314
Cow tail holder, H. . 689,033 | Heat generator, M. W. Grace et al.. 688,846 | Punching bag platform, Yoerger & Vehicle, motor, F. F. DOrsey....ceoeeveeeens 688,838
Crane, vertical charging, C. 689,372 | Heating apparatus, gas, E. W. T. =3 T 689,344 Vehicle, motor, J. T. Hill.......... 689,002
Crate, collapsible, W. A. Gold 689 046 | Hemming gage, M. A. Colton Punching machine feeding mechanism, W. F. Vehicle spring draft attachment, .
Crossing signal, quadruple relay, B. N. Par- High or low water alarm, G. E. Turner. Siegener ....ceiiiiiiiiiiiiiiiiienes ... 689,136 GraveS ..ceeeeeeeereeroeennnnnan . 688,946
3 1) Y cesessessessss 688,964 Hinge, W. KOESter.e.eesreesessessessossnns Purse or bag frame, V. vom Eigen .. 688,989 | Vehicle, steam propelled, S. Straker . . 689,332
Crusher, W. E. JohnSOD.....eceeveecaecss 689,360 | Hinge, spring, C. S. Locke. Purse or bag frame, A. F. Fuller.. 688,992 | Vehicle wheel, R. O. StutSman.....c.eecee. 689,371
Cultivating machine, orchard, W. H. Ly- Hoe, W. L. Mitchell....ccoveuenns Rail chair and joint, B. H. Tripp.. .. 688,901 | Vehicle wheel, roller bearing, M. G. Bunnell 688,927
IMAN  ciieeveeeacsonscccsossoscsssssnans 688,958 | Hoist, pneumatic, G. F. Steedman . Rail cleaner, A. Rom................ . 689,024 | Vehicles, feeder for motor, W. J. & G. Lane. 689,099
Cultivator, H. E. Irwin..... 689,087 | Horn, reed or dinner, J. E. Spafford. Rail frog, continuous, E. S. Eberlein. .. 689,296 | Vending machine, coin controlled, D. A. A.
Cultivator, W. H. Sheridan. .. 689,235 { Horseshoe, T. Conway .......... oo Rail joint bridge plate, F. E. Abbott....... 689,151 | - BUCK & vvvvtenoeneaesencessensessassans 689,161
Cultivator, W. S. Graham... .. 689,302 | Hose tongs, J. A. Britton.. Rail systems, mechanism for raising contact Vending machine, coin operated, M. B. Mills 689,106
Cultivator, E. Haiman........cccevevuuann. 689,359 | Hose washer, J. A. Britton....... shoes on third, S. H. Libby......cc.ovun 688,869 | Vviscose, preparing, C. N. Waite. .689,336, 689,337
Cultivator fender attachment, W. McKin- Hot air furnace, W. P. Hartford.... Railway, electric, Bingham & Schlechtiger. 688,922 vise, carpenter’s floor, W. J. Young . 689,376
NMOD  +eeeveeereeerennnnnnsnnnns P 688,877 | House moving device, C. McDonner. Railway switch, G. L. Warren............. 689,374 | Wagon brake, G. W. Sutton. . 689,243
Cultivator, sulky, J. M. Donaldson. . 688,937 | Hub, C. D. Hevenor.... Railway tie and fastener, metallic, T. F. Wagon, dumping, M. M. Collins . . 688,829
Cultivator, wheel, F. Bateman... 689,155 | Hub, wheel, A. Patnode 689,019 MASON +tevennreennneennnnnseennsssonns 689,207 | wall flange, W. A. Russell............ .... 689,127
Cultivators, operating and adjustin s Human body, apparatus for Railway tie and means for securing track Warp threads, means for correcting improper
for, BE. Haiman........ccooieeenennne . 689,358 ities in the, S. B. Crane.. . 688,935 rails to same, metallic, C. Buhrer 689,160 registry of party-colored, H. Hardwick. 689,184
Cup. See drinking cup. Hydraulic motor, J. H. Snow.. 689,329 | Railway tie plate, J. W. Stephenson. ... ... 689,030 Warping machine, W. J. GArlicKeeeseaasnss 689,357
Curb, metallie, J. N. Harrison...... . 688,851 | Ice cream disher, A. B. Rush.....eccs...... 689,368 | Receptacle or crate, W. O. Anderson...... 689,153 | Washer, see clothes washer.
Currvnt meter, alternating, K. O. F Sch- Ice cream, vessel or can for storing or trans- Refractory materials for building or other Watch plate, R. L. Peabody..... Ceeerenaes 6R9,115
rottke ... .. iiiiiiiiieiieeene . 689,130 porting, W. Kestenbaum............. . 689,093 purposes, manufacture of, A. G. Sala- Water closet, Reid & Hammann . 689,125
Curtain ficture, R. Caspar ..... . . 689,038 | Ice cutting machine, Butler & Hammond. . . 689,064 TNOD euerueerinnnnnoccsonnnnns ceesse.s 689,129 | Water tube boiler, H. Garbe...... . 688,993
Curtain fixture, Keeler & Duncan 689,195 { Induction coil, D H. Wilson....ee.00..... 688,915! Register. See Autographic I‘EngteF Water tube boiler," J. Q. A. Moore. . 689,211
Curtain pole and shade roller supporting Inhaler, S. M Kemp......... . 688,864 | Riding habit, J. A. Ondrak........cooveune 689,215 { Weather strip, C. VOS€:«cevaeena.. 689,373
bracket, combined, Johnson & Roberts.. 688,954 | Insulator, Duffy & Hershey ...... .. 689,171 | Riding or cycling habit, combined, J. A. On- Weighing apparatus combined with a bar-
‘Cutlery, table, I. Hirsch...........c0vuenn . 689,049 | Insulator, electrical, A. F. Parks........... 689,218 Arak@..ccoevesnenrncnesansanoconasannnn 689,216 row, David & Tropheme........e.cee... 689,040
Cutting device, disappearing, E. M. Stone.. 689,331 | Internal combustion engine, H. F. Wall- Road roller, steam, C. L. Heisler...689,186, 689,187 | Welding rings, rolls for, - G. w. La Voo
‘Cutting off and dowel socket boring or tenon MAND  ceveeeconecccennas P eee.s. 688907 Rope socket, L. C. Sands, Jr.............. 689,326 689,007, 689,008
forming machine, E. I, Brainard....... 689,035 | Ironing table, D. W. Paige. .. 688,880 | Rotary engine, A. Guindon... .. 688,947 { whiffletree evener, R. P. Brigham. . 68%,984
Cyanid solutions, regenerating waste, W. Jar, A. H. Doty........... 688,988 | Rotary engine, F. Meyer...... . 689,209 | whistle, bicycle alarm, L. L. La Me 6R9.202
[6) 5 689,017 | Journal box, J Frey.. . 688,842 | Rotary engine, J. J. Unbehend . 689 251 | Wick, lamp, H. Sarafian.. . . 6R0.327
\Cyanids, recoveri O 689,018 | Knife handle, E. F. Sha . 689,135 | Rubber ball and manufacturing same, Ber- WINdoW, J. CAESAT.eeeeeeeeneeeenneeaeennns 619,162
Damper, stove, F. H Beech . . 688,920 | Knob and alarm bell, comb: . storff & Meyer........... 689,137 | wire fabnc, machine for making coiled, 1.
‘Dental tool, Seeger & Dedrick, 11,956 Plaster .....ccoviiiiiiiinnnn . 689,322 | Rudder brake, J. S. 688,847 F. Gail coveeoennnn etereennnann 688,843, 688,844
‘Desk and seat, combined school C. L. Labeling machine, E. T. McKaig... .. 688, 876 Sad iron, R. F. Collin .. 689,288 :
Neuendorff ceeeecececss tecsessssssasscs 688,878 Lace guard, M. Dutel....... Ceeereieaanens 689 042 | Sash attachment, window, I. E. Tranter.... 689,249 (Continued on page 437)
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Machinery, Send for Catalogues

A—Wood-working Machinery,

B—Lathes, etc.
SENECA FALLS MFG. CO. - oy
695 Water St., Seneca Falls, N.Y. =42

N MACHINE SHOP QUTFITS
TOOLS ano SUPPLIES: ALl
» SEBASTIAN LATHE (DL2% CULVERT 6T

CINCINNATI O,
ELECTRO MOTOR, SIMPLE, HOW TO
make.—By G. M. Hopkins.

Description of a small elec-
tric motor devised and constructed with a view to assist-
ing amateurs t0 make a motor which might be driven
with advantage by a current derived from abattery,and
which would have sufficient power to operate a foot

lathe or an umg:m »e requiring not over one man pow-
er. With 11 figures. Contained in SCIENTI¥IC AMER-
1CAN SUPPLEMENT, No. 641. Price 10 cents. To be
had at this office and from all newsdealers.

WORKS LIKE
LIGHTNING

riveting together various articles of Hard-
ware, Mechanies” Tools, Bicycle Chains
Sewing Machine Attachments. Aj ricultural
Implements, etc.. at the rate ot 1,000 blows
per minute. The famous

" ELASTIC ROTARY BLOW
RIVETING MACHINE

has no equal of its kind and is a boon to every workshop
and factory in the world. Six sizes 1-16 to 3{ inch.

The F. B. Shuster 00.NEW 1} \EY; CONN.
THE ZA H. P WEBER JUNIOR PUMPER

has a capacity of 50 gallons 125 feet and 100 gallonsé7 feet.
Equals 30 mén pumping water, Allcomplete ready
to attach to pump. Uses gasoline ‘n pro-

ortions to water p ed.  Weight 800
b,  Engine speed revolutions, Can
be used for other po purposes,  Sim-

ple, safe and economical. Outside di

mensions, 9 ft. long, 3 ft. wide, 5 ft.

high. Capacity, 25 gallons per

minute 250 feet.

Weber Gas and

Gasoline Engine @o.,
P. 0. Box 1114a.

CONTROL OF FIRE.—VALUABLE PA-
er on fire extinguishment. SCIENTIFIC AMERICAN
UPPLEMENT 1134. ice cenis. For sale by
Munn & Co. and all newsdealers.

THE MlETZ & WEISS KEROSENE

and GAS Engine

burns KEROSENE
cheaperand safer than gaso-
line, Automatic, simple, re-
liable. No electric battery
% or flame used. Perfectregu-
' tation. Belted or directly
oupled to dynamo for elec-
ric ll%htmg, charging stor-
jage batteries, pumping and
all power purposes.
I Send for Catalogue.
A. MIETZ,
128-138 MorT Sr., NEw YoRK.
Awarded Gold Medal Pan-American Exposi-
tion. Buffalo, 1901.

The ““ Wolverine ’’ Three Write
Cylinder Gasoline Ma- 7

rine Engine.
The only reversing and self-
starting gasoline engine on
the market. Lightest engine
for the power built. Practi
cally no vibration. Absolute
ly safe. Single, double an
triple marine_and stationary |
motors from ’3‘ to 30 H. P.
WOLVERINE

MOTOR WORKS,
Grand Rapids, Mich.

GERE GASOLINE. ENGINES
C

T BOAT ENGINES MADE
BIN~~<OPEN BOATS
ENGINE CASTINGS, BD&T PRAMES
GEO.H.GERE YACH5NCH Wis,
GRAND RAPIDS. MICHIG AN,

EW CAT Fo STAMPS

Wire stretcher, M. D. Ferrin......... . 689,174
Wire tightener, L. F. Tarbell 689,333
Wood impregnatlng apparatus, G. F. Lebioda 689 317
‘Wood, preserving, 0. Chanute 688,932
Woodworking machine, R. Schleicher.......
‘Wrapper, reversible mailing, G. Schutes.

Wrench, J. W. Suidter.................... 688
Zinc from lead, removing, Barton & McGhie. 689,275

Zither, lyre, V. Eckhart.......c.cveiiiannnn 689, ,297
DESIGNS.
Bottle, F. F. Garrard.. 35,443

Buckle, B. F. Hecht.
Button, cuff, M. Wetz
Candelahrum, S. W. Babbit
Clothespin, A. Smith........
Drill bit, Getchell & Jackson....
Fencing, wire, Dwiggins & Swank
Hose rack frame, E. Cliff

Insulator, electric wire, T. F. King
Milling machine frame, J. Becker...........
Milling machine upright, horizontal, J. Becker
Range, portable, T. I. Rankin
Stove, cooking, T. I. Rankin..
Stove, heating, T. I. Rankin...
Tool, hand, J. L. Clements

Toy hoe and rake, H. T. Kingsbury. 35,444
Toy rake head, H. T. Kingsbury..... 35,445
Velvet smoother, H. Kendstrom. . 35,451
‘Wrench, hub, A. P. Smythe........... veee. 35,450

TRADE MARKS.

Antiseptic ointment and powder,
ifg. Co.
Boots and shoes, leather, W. S. Nesmith.
Cigars, Cuba Rica Tob. CO........covveeunen.
Coats and shirts, Heidenheim, Levy & Co...
Eau-de-colognes, soaps, waters, and lotions
for toilet purposes, Naamlooze Vennoot-
schap Eau de Cologne Fabriek Voorheen

Aseptinol

37,477
. 37,465
37,471
37, 463

37,469
Envelopes and letter sheets,

Kimsey Manufacturing Co
Metals, base, Ajax Metal Company..........
Paper, wrapping and toilet, Albany Perfo-

rated Wrapping Paper C
Photographic developers, Farbenfabriken of

coin mailing,

37,466
37 80

37,467

Elberfeld _Go._ . W0, .. e ees 37,468
Remedies, certain and proprietary, Doull

Brothers .......c.eeiieeininennernncnnnns 37,474
Remedy for certain named diseases, W. C.

Alpers .....iiiiiiiiiiii i 37,475, 37,476
Sharpening implements for scissors, sbears,

and cutlery, W. H. Diggs
Shoes, R. B. Haaker............
Syrup, flaxseed, M. Berube
Throat bands for the cure of diseases of the
throat, Egyptian Mfg. Co
Tobacco, cigarettes, cigars, and snuff, smok-
ing and chewing, M. C. Wetmore Tobac-

Ll 3Tats

o Co.
Tuning instruments, Tunella Co.

LABELS.
‘‘Beckwith’s Wonderful Toothache Cure,”’ for

a medicine, T. Beckwith............... 8,855
““C. E. Mull's Perfect Manhood Remedy,”’

for a medicine, C. E. Mull............... 8,854
“Davys Sparkling Pop,”” for a beverage, J.

................................... 8,846
“ng Edward * for whisky, John Dewar &

.................................... 8,848
“‘Lin- Menthls Greene,”” for a liniment, E.

(EECOIIOunEng . , SO neaRape o SIS 8,849
‘“Mermaid Genuine Pain Expeller,”’ for a medi-

cal preparation, Mermaid Genuine Pain

Expeller CoO. .....uviiinrnnnnennnaanannns 8,851
“‘Nature’s Remedies,”” for medical prepara-

tions, Warner Medical Co..........c0c.... 8,852
‘‘Pepto-Lac Improved Kumiss,”” for kumiss,

Acme Pharmaceutical Co...........e..... 8,845
‘“‘Rheumaticura,” for a medicine, Rheumati-

CUra GOSurer.: « « « + « IR Nelole < ohenensle LR e - ,853
‘‘St. Emilion,”” for a wine, J. Groetsch...... 8,847
‘“‘Tupelo,”” for salve, G. E. Thompson....... 8,850

PRINTS.

“Hill’s Cascara Quinine Bromide,”” for a medi-
cine, Gray Lithograph Co.............. 437
“Orange Beauty,” for shoes, Hanford & Adams 436

A printed copy of the specification aud 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 Dbe
Address Munn & Co., 361 Broadway, New

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

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefacuon, its probable future,
experiments performedwith it. A most valuable series
of articles, giving in comvlete form the particulars of
this subject. Details of furnaces for makm§ the carbide,
gas generators, gasometers, burners, etc mlla.med. in
CIENTIFIC AMERICA
100 4, 1007, 10]57

N

U PPLEME 08. 9x,
1014. 1015, 1016 unu.

103 10350 11 064, 1071, 1072, 1 1082,
1082 1081 1023 10 Iid, 1134
1998 450 1205, 10L 2065 FAT

ents each, by mail. from this office. and all newsdealers

NEW BINOCULAR

(The Triéder.)

Small as an opera glass. More
% powerful than tbe largest tield
34 glass. Send for Circulars.

; QUEEN & CO.
# Optical and Sc’s‘mf/&kgc Instru-
? ment V¥

1010 Chestnut Street,
PHILADELPHIA, PA.
BATTERY

HYDROMETER
Chicago, 111.

NEW YORK: 59 Fifth Ave.

AUTOMATIC ~ires2

APFEL-TTURDOCH COI1PANY,
For Heavy Continuous Work

every, machme shop will commend our
Power P Ke Threading and Cut-
ting Machine. Cones are central
over machine, equalizing the weight.
Within the cones are compound gears
giving six changes of speed. Geass
require no extra space, and are pro-
tected from dust oraccident. Chasers
can be opened,threaded pipe removed,
another inserted and cut witnout stop-
ping machine. "~ Send for Catalogue. -
THE MERRELL MFG. CO, =
501 Curtiss Street, TOLEDO, OHIO.

Now is the #ime to subscribe to the

SCIENTIFIC AMERICAN

for the year 1902

Subscription Price, $3 a Year
3 onths Trial, 50 cents

s [ ELES

COPES,

CATALC

W&D MOGE
BAYONNE CITY. N.

NEW BOOKS.

MODERN ELOQUENCE. A Library of Famous
After-Dinner Speeches, Classic and
Popular Lectures, the Best Occasional
Addresses, Anecdotes and Illustra-
tions. Edited by Hon. Thomas B.
Reed, editor-in-chier, assisted by
Hon. Justin McCarthy, M.P., Rossiter
Johnson, Albert Ellery Bergh. Phila-
delphia: John D. Morris & Company,
1101 Chestnut Street. 1901. 10 vol-
umes, 6% x 10 inches. 4,500 pages.

Oratory is far from a lost art, and we have

to-day some of the most brilliant and witty
speakers that have ever graced public occa-
sions, but the oratory of the century just
passed has also to be considered, and these
famous speeches, addresses and lectures are
worthy of all attention. The editors of the
sumptuous volumes before us have worthily
performed a singularly difficult task. They
have sat down soberly to collect and publish
in enduring form the ablest and most repre-
sentative oratory of modern time. No expe-
riments have been tried, and whatever is in
the library is of proved value and interest.
It includes after-dlnner speeches, famous lec-
tures, addresses, stories, anecdotes, reminis-
cences and repartee of banquet hall and legis-
lative forum. Everything which is used is used
in its entirety. The “Committee of Selection”
includes well-known names and the editors
are of world-wide reputation. The books are
specially well made and the set is an imposing
one.

DRYING BY MEANS OF AIR AND STEAM. By
E. Hausbrand. London: Scott,
Greenwood & Co. 1901. 16mo. Pp.
72, folding plates. Price $2.

The literature upon drying is very scant, so
that the present treatise with its valuable
tables and diagrams will be most warmly wel-
comed. The author has furnished t he means
of ascertaining the consumption of air and heat
in any drying apparatus,

SOLD EVERYWHERE
Sent by mail if your dealer does not supply you

Williams® Shaving Stick, = 25¢c.
Yankee Shaving Soap, (Round or Square), 10c.
Luxur", Shaving Tablet, = « 25
Swiss Violet Shaving Cream, «

Williams® Shaving Soap (Barbers’), 6 Round
Cakes, 11b., 40c. Exquisite also for toilet.
(Trlal Size) Willlams Shavlng 'gablet for lzoc. lamp

c
The only firmin the world making a specialty
of SHAVING Soaps

THE J. B. WILLIATS CO., Glastonbury, Ct.

LONDON PARIS DRESDEN SYDNEY

ROTARY ENGINES.—ARTICLES ON
this type of engine, giving many details and illustra-
are contained in SUPPLEMENT Nos. 1158,

193 and 1?09. Price 10 cents each. For
sale by Munn & Co. and all newsdealers.

A TRUSGOTT BOAT

Simple, Safe, Reliable, Speedy.

BRuilt either cabined or open in sizes from 16 to 100 feet
inlength. For catalog giving full information write

Truscott Boat Mfg. Co.,

ST. JOSEPH, MICH.

OC>POCIOOCIPOOCIOC~~DP0
¢ Narrow Gauge Rallways
e W
é

RAILS, SWITCHES,

HEELS, AXLES
Louomonvzs itc

CARS
of every deacription,
and all Accessories
Always in Stock.

ARTHUR KOPPEL,
66-68 Broad Street,
New York.

Send for Catalogue. §

00 ~IDOOL D

[

o2 D
&

M ATCH FACTORY —DESCRIPTION
of an Engnsh factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113, Price 10 cents. For sale by Munn &
Co. and all newsdealers

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

From 9-in. to13-in. swing.
Arranged for Steam or
Foot Power, Velocipede
or Stand-up Treadle.
Send for Catalogue.

W.F. &INO. BARNES CO.
7999 Ruby St., Rockrerp, ILL.

A

LEVEN-INCH SCREW
CUTTINGC LATHE

For foot or power as
wanted. Has power
cross feed and com-
Eound rest. A strictly

grade. modern
tool Ask us for print-
ed matter.

| B. F. BARNES
r COMPANY,
Rockfard, I11.

The Deadly Faucet!

From it comes the germ-laden
water carrying with it all the ele-
ments of disease, but if you use

The Berkefeld Filter

the water will be thoroughly purified in
passing through the eylinders of Infu=
sorial Earth which retains aver‘l}‘ atom
o:t‘ suhd matter. Hasy to clean. jelds a
1lon of ?ure water in 4 minutes.
BERKEFEL II FILTER € 0., 4 Cedar St., New York,

NICKEL

Electro-Plating
Apparatus and Material,
THE
Hanson & VanWinkle

Co.,
Newark. N, J.
136 leerty St., N. Y.

& 32 8. Canal St.,
Chicago.

Patents, Trade Marks,

COPYRIGNTS, etc.,
lict
address MUNN & COuy 57 bitonis.
Ofice of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F 8t., Washington, D O.

Send your business card
for 160 p. 1900 catalogue.

Hand-book Sent Free on Application.

PracricaL X-Ray Work. By Frank T.
Addyman, B.Sc., F.I.C. London:
Scott, Greenwood & Co. 1901.  12mo.
Pp. 207. Price $4.

The author just remarks in his preface that
he encountered two difficulties in trying to give
a description of X-ray work which wouid be of
use to medical men. The first was that some,
not all, are well acquainted with the elements
of electrical science, and the second is.that
the use of a Crookes tube cannot be learned
by reading a book. The author has produced
a most remarkable treatise on the subject.
every branch and detail being considered. With
the aid of this book meaical men should have
no difficulty in using the X-rays with good re-
suits. The radiographs which illustrate the
text are numerous and of excellent quality.

WIRELESS TELEGRAPHY. A Popular Expo-
sition. By W. de Tunzelmann, B.Sc.
London: Office of Knowledge. 1901.
16mo. Pp. 104. Price 60 cents,

The author’s object in presenting this little
treatise is two-fold. In the first place he has
attempted to set forth the history and practice
of wireless telegraphy in a manner adapted to
any reader who is interested in knowing some-
thing of the historical developmént and prac-
tical working of electric telegraphy without
the aid of connecting wires to guide the
message between the communicating stations.
In the second place, he has attempted the far
more difficult task of providing readers who
know little or nothing of the electrical theory
with the means of knowing something about
the physical facts upon which the practice of
etheric telegraphy is based.

METAL-WORKING TooLs AND THEIR USE.
By Percival Marshall. London:
Dawbarn & Ward, Ltd. 1901. 12mo.
Pp. 73. Price 20 cents.

A useful little handbook describing in detail
the principal metal-working tools with especial
reference to the use of amateurs.

KEY TO THE CLASSIFICATION OF THE PAT-
ENT SPECIFICATIONS OF GERMANY, AUS-
TRIA, DENMARK AND NORWAY IN THE
LIBRARY OF THE (BRITISH) PATENT
OFFICE. London: The Patent Office.
1901. 18mo. Pp. 74. Price 6d.

This little volume will greatly assist those
interested in making searches through the
specifications of these countries.

THE TELEPHONE SYSTEM OF THE BRITISH
Post OrricE. By T. E. Herbert. Lon-
don and New York: The Macmillan
Company, Whittaker & Co. 1901.
16mo. Pp. 218. Price $1.

Those who are interested in the British tele-
phone system will find in this work a very
thorough and important treatise on the sub-
ject, written by an English officer of the Postal
Telegraphs.

’SUBJECT List oF WORKS ON CHEMISTRY
AND CHEMICAL TECHNOLOGY IN THE
LIBRARY OF THE (BRITISH) PATENT
Orrice. London: The Patent Office.
1901. 16mo. Pp. 105. Price 6d.

An admirable bibliography of chemical litera-
ture which is sure to prove of the greatest
possible value, not only to those interested in
patents, but in general chemical literature. It
is, of course, nothing like as extensive as the
work by H. C. Bolton, published by the Smith-
sonian Institution, but at the same time for a
brief bibliography it is excellent.

FRUIT HARVESTING, STORING, AND MARKET-
ING. Making a Practical Guide to
the Picking, Sorting, Packing, and
Marketing of Fruit. By F. A. Waugh.
New York: Orange Judd Company.
1901. 16mo. Pp. 224. Price $1.

The last twenty years has shown a remark-
able development ‘in agricultural literature, the
books which are ‘offered for sale being emi-
nently practical. The present book is no ex-
ception to this rule. It tells the fruit grower
how not only to grow the fruit, but also how to
sell it. The second of these problems is fully
as difficult as the first, but with the aid of

Mr. Waugh’'s treatise the task is greatly sim-

plified. The author has a national reputation

as a borticulturist.

CURRENCY AND BANKING IN THE PROVINCE
OF MASSACHUSETTS BAy. By Andrew
McFarland Davis. Two vols. Part
I, Currency. Part II., Banking.
8vo. Pp. 473, plates 332. Price $4.

The subject is one which will interest all

who are in any way identified with economics
or with the historical aspect of the subject.
The numerous plates give facsimiles of colonial
currency, bills, notes and other instruments,
reproduced from the originals. It is a work
which no historical library can afford to be
without. The author has delved deep into the
archives and statutes and has produced a book
of sterling value, and withal entertaining.

HANDBOOK ON PETROLEUM. For Inspectors
under the Petroleum Acts. By Capt.
J. H. Thomson and Boverton Red-
wood. London: Charles Griffin &
Company, Ltd. Philadelphia: J. B.
Lippincott Company. 1901. 8vo. Pp.
298. Price $3.
While our laws relative to the transporta-
tion and storage of petroleum are different
from English laws, at the same time it will

.| prove of great value to those engaged in the

storage, transportation, distribution and 1in-
dustrlal use of petroleum and its products and
calcium carbide, with suggestions on the con-
struction and use of mineral oil lamps.
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Ualuable = Books !

LK 2K 4
REVISED and ENLARGED EDITION of 1901

The Scientific Ametican

Cyclopedia 3==<

Notes and 9

Queries. %
15,000 R eceipts. 734 Pages.
Price, 35.00 in Cloth. $6.00 in Sheep. $6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

900 New Formulas.

The work i8 80 arranged
as to be of use not only to
the specialist, but to the
general reader It should
have a place in every
home and workshop. A
circular containun: full
Table of Contents will
be sent on application.

‘Those who already have
%Ee Cyclopedia may obtain

e
1901 APPENDIX.

Price, bound in cloth, $1.00
postpaid.

The Progress_of Invention
In the Nineteenth Century

By EDWARD W. BYRN, A.M.
Large Octavo. 480 Pages.
300 1lustrations. Price®:3.00
Mail, Postpaid. Half Red
Morocco, Gilt Top 84.00.
THE most important book
ever published on invention
|l and discovery. It is as read-
able as a novel, being written
in popular style.
he book gives a most com-
prehensive and coherent ac-
| count of the progress which
distinguishes thisas the “gold-
en age of invention.” result-
iog in industrial and commer-
' cial development which is
without preceder.t. A chrono-
logical c.lendar of the leading
inventions is one of the most
. important features of the
' | bOOKk, enabling the reader to
refer at a glance to important
4 inventions and discoveries of
any particular year. The book
® is printed with large type, on
flne paper, and is elaborately
illustrated by 300 engravings
and is attractively bound.

EXPERIMENTAL SCIENCE.

By GEORGE M. HOPKINS.

THIS is abookfullof
interest and value for
Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. rhis splendid
work gives young and
old sormething worthy
of thought. It has in-
fluenced thousands of
men in the choice of a
career. It will give any-
one, young or old, in-
formation that will en-
able him to compre-
hend the great im-
provements of the day. {&
1t furnishes sugges-
tions for hours of in-
structive recreation.

20th edition. Revised and enlaliggd.
illus. Elegantly bound in cloth. Price,
paid. $4.00; ‘Half Morocco. 85,00,

MAGIC Stese s

914 pages.
by m

820
1. post-

Stage lilusions and Scientific Diver-
sions, including Trick Photography.

This work appeals to
old and young alike. and
it is one of the most at-
tractive boliday books of
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and the exposés of
the tricks are, in many
cases, furnished by the
prestidigitateurs them-
selves. Conjuring. large
stage illusions, fire-eat-
ing, 8 W o r d-swallowing
ventriloquism, menta
magic, apcient magic,
automata, curious toys,
stage effects, photograph-
ie tricks, and the projec-
tion of moving photo-
graphs are all well de-
scribed and illustrated.
making a handsome voi-
ume. Itistastefully
printed and bound. Ac-
knowledged by the pro-
fession to be the Stand-

Agic.
$2.50.

. ard Work on
By A. A. HOPKINS. 568 pages. 420illus. Price

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

An inexpensive library
of the best books on .
Electricity. Put up in a
neat folding box, as
shown in cut. For the
student. the amateur,the
worksbop, the electrical
engineer, schools and
colﬁages. Comprising five
books. as follows:

Arithmetic of Electricit;
138 pages, . . . &L
Electric Toy Making, 140
pages, . . 5 .n8$1.00
How to Become a Suc-
cessful Electrician, 189
pages, . . . . . $1.00
Standard Electrical Dic- &

tionary, 682 pages, $3.00 1
Flectricity Simplified, 158 Five volumes, 1,300 pages,

pages. . . . . $1.00 and over 450 illustrations.

A4 valuable and indispensable adeition to every library.

Our Great Special Offer.—We will send prepaid
the above five volumes, handsomely bound in blue cloth
witb silver let.tering, and inciosed in & neat folding box,
a8 shown jn the illustration, at the Special Reduced
Price of $5.00 for the complete set. The regular
orice of the five volumes is $7.00.

g~ Full descriptave circwlarsof above books will be mailed
free upon application.

MUNN & CO., Publishers,
361 BROADWAY NEW YORK.

Ridindiiih N aiinad
TNotes ===
and Querzies.

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
withont 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.

(8480) F.S. N.asks: 1. Please inform
me how many dry cells or batteries it requires
to develop full briiliancy in a 16-candle power
incandescent lamp®? Is it best to run the bat-
teries in series or in pairs with a central con-
nection? A. it is not possible to light incan-
descent lamps from dry cells. They are not
adapted for use continuously, but must rest
after being in use for a very brief period. To
light a lamp with a battery take as many cells
as the voltage of one cell is contained in the
voltage of the lamp. Bry cells have about 1.4
volts. If the lamp was rated for 54 volts, for
example, 50 cells would be required to bring

it to full brilliancy. They must be arranged
in series. 2. Can you give me the directions
‘for making a dynamo capable of lighting four

incandescent lamps of 12 candle power each,
power to run dynamo from dry batteries, and
number of batteries required to run dynamo?
A. SurPLEMENT No. 600, price ten cents, gives
the plans for building a dynamo which will
light eight 16 candle lamps of 50 volts each.
You cannot run a dynamo with a battery. You
can run a motor with a battery, and use the
motor to run a dynamo, but it would be at
a great waste of power.

(8481) G. L. asks: 1. Have built a
motor described in SCIENTIFIC AMERICAN of
Pecember 8 and 15 last. Can the same be
run as a dynamo? If not, why? If so, how?
A. The little motor can be run as a dynamo
if you excite the field magnets by a battery.
We doubt if it can excite its own fields, though
you can try it after you have run it with a
battery. 2. Also say whether enameled ware
can be re-enameled after it chips off and com-
mences to leak. and give receipt for same,
with method of applying. A. We know of no
way of repairing enameled goods.

(8482) J. D. asks: 1. Please tell me
the composition of the heater on Nernst lamp ;
that is, what is this cement made of and what
proportion? A. The Nernst lamp is described
in the SCIENTIFIC AMERICAN for September 2,
1901, price ten cents, as it was exhibited at
the Pan-American Exhibition. The proportions
of the materials used in.the filament are prob-
ably known only to the patentees. 2. What
size platinum wire, length of wire 12 inches,
must I use with a voltage of 110 to bring the
wire up to a temperature of 1,000 deg. C.?
A. Any size of wire can be heated to 1,000
deg. C. if yon have current enough. The
voltage of the curvent is not important except
that it be sufficient to force the current through
the wire. A low voltage would be better,
since 12 inches of wire will have very little
resistance, and you will require a rheostat,
thus wasting currert. 3. Give rule for find-
ing current necessary to raise any size plat-
inum wire to any temperature with any volt-
age. A. The heating power of ‘a current is
given by the formula U = 0.24 C?Rt calories.
C is amperes, R is ohms, and: ¢ is time in
seconds. This will give the amount of water
heated 1 deg. C. MWivide this by the specific
heat of platinum to obtain the weight of
platinum which would be heated 1 deg. C. in
the same tlme. 4. Tell composition of some
good asbestos cement. A. Asbestos cement
varies in composition according to the purpose
to which it is to be applied. For boiler and
pipe covering it is mixed with plaster of Paris
with a very thin glue. For fire-resisting pur-
poses it may be mixed with a small portion of
fire clay.

(8483) H. B. asks: 1. Will the motor
described in SUuPPLEMENT for August 2, 1890,
run on a 100-volt alternating circuit? A. No.
It is a dlrect-current motor. 2. If not, what
changes could be made so as to make it? A.
We shcrld not change it. We should take a
different des’lgn.’ See ‘‘Electrical Weslgns,”
price $2 by mall, where -there are several
sizes of machines with plans and descriptions.
3. What horse power is the motor, and could
this be doubled if everything else in the motor
was also made twice as large? A. I’erhaps a
fifteenth to a tenth. The design is not adapted
to a large machine.

(8484) C. L. G. asks: 1. Is it practical
to use batteries for motors of small power,
such as sewing machines, small lathes. etc.?
A. Yes. 2. Could the Hopkins motor, described
in SuppLEMENT No. 641, be wound for power

(Contwnued on paye 439).
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Real Estate Wanted

and for sale. If you want to sell or buy (no matter
where located) send description and cash price and get
(FREE) my successful plan. W. M. OSTRAN-
DER, North American Bldg., Philadelphia, Pa.

Beter nan Red Lead

For making joints in gas pipes, steam pipes, water
pipes. comjressed air pipes, and putting around
gaskets and flanges, caps, headers, bolts and nuts,
nothing excels

DIXON’S
PIPE-JOINT COMPOUND.

Joints can be easily taken apart after years of use
even when the pipes are rusted. Manufacturers,
machinists, engineers, contractors and gas com-
panies free'ly use and endorse it. Booklet free.

JOSEPH D1XON CRUCIBLE CO.
e Jersey City, N. J.

Rl Ak b b Sh b oh oh Sh ab Gf Sh Sh S8 8

BICYCLE TIRE REPAIRING.—THE
Mending of Singte Tuhe Tires.— A practical article illus-
trating the method of inserting patches and piugs with
pliers and plugeers, togetber with rubber band plugging
and the use of puncture bands. 9illustrations. Con-
tained in SUPPLEMENT 1102, Price 10 cents. For
sale by Munn & Co. and all newsdealers.

Perfectly ho= <
mMogensous, ' ¥ L
VL AR LT LT

extremely

dense and
tough. Posi-
tively resists
Electrolysis and other forms of disintegration,
Send for ' Electrolysis of Condenser Tubes.”

Tobin Bronze at mannfacturers’ prices.

BENEDICT & BURNHAM MFGC. CO.
WATERBURY, CONN.
NEW YORK, 253 B'WAY BOSTON, 172 HIGH ST.
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OOVERT & CO,,
Lockport, N.
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Wezlls, 0Oiland Gas Wells drilled
by contract toanydepth from 50
t0 3000 feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
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B. V.

Y.

is required and send for illus-
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WELL ENGINEERING AND SUPPLY CO.
LIBERTY STREET, NEw YOLE. U.8. A.
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PIERCE
136

1225 & 1227 Spruce St., ST. LOUIS, MO.

The largest and most com-
plete Ore Testing-Works in
existence for making all
kinds of practical working
tests of ores to determine
the most suitable method of
treatment,

Plant for Coal Washing,
Coking and Steaming Tests
of Fuels.

Assays, Analyses and Che-
mical Investigations.

Mines and Metallurgical Processes Examined
and reported upon.

SIX WINDINCS

will keep a Prentiss Clock running &
Kenr. It is the strongest on the market,

eeps perfect time and automatically
shows the correct date.

Also Prying-pan, Program and BEletric-
ally Synchronized Clocks.

Bend for Catalogue No. 1061.

| The Prentiss Clock Improvement Co.,
Dept. 106, 49 Dey St., N. Y. City.
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RUBBER STAMP MAKING.— THIS

article describes a simple method of making rubber
stamps with inexpensive apparatus. A thorvughiy
practical article written by an amrateur whohashad ex-

i i One iilustration.
Price 10 cents. Kor
sale by Munn & Co, and all newsdealers.

41 2 Battery Call
e Telephones for
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Good for 600 feet
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Patents, Trade Marks,

COPY RIGNHTS, etc,
adaress MUNN & co.’ Solicltors

of Patents.
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F St., Washington, P O,
Hand-book Sent Free on Application,

CYPHERS INCUBATOR,

World’s Standard Hatcher,
TUsed 0on26 GOv. Experiment Stations
in U. 8., Canada, Australia and New
Zealand; also by America’s leading
poultrymen and thousands of others,
s tied Qold medal and highest award at

pphie Pan-American, Oct. .1901. 32-page
Moisture t]:ﬁ*cu}lgr ltg’reue.u(jompletf] %atéalogue,

pages, ¥x1l1 in.,, mailed for
Asknearest officefor book No. 134, - e
OYPHERS INOUBATOR OOMPANY,
Buffalo, N. Y., Chicago, lil.y- Boston, Mass., New York, N. Y.

HIS INCUBATOR ¢

wasnamed Sure Hatch by a vote of thos: |[FE

who were using it. Their years ot service by fi
thousands of poultry raisers juatifies the uame. Any
on e can run it, bezsuse it runs itself. Any one cai
ow n it, because the price is right. Incubator and re.
sultsguaranteed for ten years, Catslog, fullof photo
views and poul try 1oformation, sent free. Address nearest office.
Sure Hatch Incubator Co.,Ciay Center, Neb., or Columbus,0.

1
. SHENERS POULTRY
! 3 BOOK on
A Bl and Aimanac for 1902, 160 pages, over
| 100 illustragions of Fowls, Incubators, Brooders,
Poultry Supplies, etc. How to raise chickens suc-
cessfully, their care, diseases and remedies. Dia-
grams with full description of Poultry houses.
All about Ineubators, Brooders and thorough-

Selt

2h bred Fowls, with lowest prices. Price only 15¢.

C. C. SHOEMAKER, Bex 338, Freepory, Ill.

GAS ENGINE DETAILS.—A VALUA.
ble and fully illustrated article on this subject is cor.
tained in SUPPLEMENT No. 1292, Price 10 cents.” Koy
sale hy Munn & Co. and all newsdealers.

ANY interested in Art, Ar-
tistic Shading or Coloring
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Rockford, Ill., U. S. A. 3 =
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WATERBURY, CONN.
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82 Lake 8t., Chicago.
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NOY READY.

Compressed Air

ITS PRODUCTION, USES AND APPLICATIONS.

By GARDNER D. HISCOX, M. E.
AUTHOR OF

820 PAGES.
PRICE, bound in Cloth, $5.

¢“MECHANICAL MOVEMENTS,”
547 ILLUSTRATIONS.

00. Half Morocco, $6.50.

air blasts for cleaning and painting.

tion.
economical vehicle for work—with air ta

A complete treatise on the subject of Compressed Air, comprising its physical and operative
properties from a vacuum to its liquid form. . Its thermodynamics, compression, transmission, expan-
sion, and its uses for power purposes in mining and engineering work; pneumatic moteors, shop tools,
The Sand Blast, air lifts, pumping of water, acids and oils;
aeration and purification of water supply; railway propulsion, pneumatic tube transmission, refrigera-

The Air Brake, and numerous apghances in which compressed air is a most convenient and

les of compression, expansion and physical properties.
A most comprehensive work on the subject of Compressed Air.

A special illustrated circular of this book

o

Publishers of the Scientific American,

will be sent to any address on application.

MUNN & CO.,
361 Broadway; New York.
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Our students succeed because they use
I C. B. textbooks.

Steam Engineering

A course in Steam Engineering enab) am-
dents to pass examinations and secure
positions. Includes operation of dynamol
and motors.,

We teach by mail, Mechanical, Steam, Electri-
eal, Civil and Mining Engineering; Shop and
Foundry Practice; Mevha cal Drawin, R
tecture ; l’lumhing, Bheet Meml w ork (.“Jle:m-
istry; Ornampnml Degign Letten‘.n
keeping; Stenography: Tea Pnguah
Bra.ru. ¢s; Locomotive Iiunninj,’ Liectrotbemp
Whm writing state subject in which interested.

-
taught by mail.

[nternatlonnl Correspondence Behools,

Box 942, Seranton, Pa.
TAUGHT BY MAIL.
Write for our Free Illustrated Book.
««CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineermg, Steamn Enm
neering, Mechanical Drawmz, at your home by mml
Tnstitute indorsed by Thos Edison and other

ELECTRICAL hNGlNEER INSTITU’I‘E,
Dept. A, 240.242 New York

EARN MuRE know to earn more

in your own business or another. Engineering,

Drafunﬁ, Art, Architecture, Mining, Metal=
lunzk usiness, Stenography, Journalism,
0 Imnmuk. etc.

Write for free catalogue 6, with full particulars.
1™ Special Discounts Now. &0
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y,
Including the United Corr d Schools and others.

Stuiy insparetime.
each you
what. you need to

THE MOST MODERN AUTO.

ELMORE AUTOMOBILES.

Practical, Durable,
Effiticient. Kasy to
control at an
speed. Double cyl-
inder motor,

smooth rzhdmg mo-

tion. 2models,
_$1500. Get further
s Information free.

These have made
'"“’2033Century
Perfection

Suspender

famous.
No harness on the back. Just
small Buckle, first point.
Watch next ad for other.
50c at dealers or by mail,
SENT FREE: Booklet, ¢‘History
of aSuspender.” Writetoday.
EASTMAN & SPECHT MF@&. CO.
200B So. Clinton St. s Chieago. 111

ICE YACHT BUILDING.—COMPLETE

details for the construction of Ice Yachts, with many
illustrations, are contained 1n SUPPLEMENT Nos 624,

34, and 1253. Eachnumber gives plans of
a different boat. Price 10 cents each. Forsale by Munn
& Co. and by all newsdealers.

THE “ LITTLE WONDER”

Gasoline Lamp. _Burning Hydro Carbon Gas
by the Pressure Under-Generator 'I'ype. Per-
fect in mechanical construction. Absolutely
Reliable and Safe.

SELF-CLEANING, NON-CLOGGING.
Used With or Without Glassware.

Powerful and Brilliant. Capacity, 500 candle,

J wer, 10 hours, onefilling. Cnsts 1-3 cent per

our to operate Givesthemost light for the

least money. DAPTED TO ANY INTERIOR

LIGHTIN®. Catalog sent free describing ‘this

and our wonderful Store Fixture and Street

Lamps. Jobbers and agents, not a few, find

our lamps Al, and good easy sellers, Owing to reasona-

ble prices and hbel alterms. Investigate before buying

other makes. We bave been,in business 3U vears and
know bow to make a g0od lamp for little money.

The Turner Brass Works, 102 E. Kinzie St., Chicago, lil.

D L HOLDEN
REAL ESTATE TRUST BLDG_PHILA, PA

EGEALED ICE MACHINES

SEE FIRST PAGE
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A MAGAZINE FOR THE HOME MAKER

NOW READY.

Che...
Scientific American
Building Monthly

VOL. 31.
Beautifully illustrated with man
country houses, Beasiue cottages, bungalows and other
buildings, including some Of the more important
examples of large City dwellings. The leading archi-
tects of the country are now contributing to this maga-
sine a series of ‘Talks” on important and popular
arcbitectural subjects. The contributors to this new
and original feature in architectural journalism in the
current volume are Messrs. Bruce Price, W. A. Boring,
Wilson Eyre, Jr. and H. J. Hardenburgh.

SPECIAL DEPARTMENTS :
Monthly Comment on Timely Topics.
Reviews of the Newest Books.
Correspoudence. Notes and Queries.
Household Notes:

Legal Notes.

New Building Patents (Classified)

Price, bnuml in stiff, covers, %§2.00.
300 Illustrations, 120 Paae

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

views and plans of

circuit ,and be used in series with incandescent
lamps? A. Yes. 3. Please cite me to informa-
tion of easily constructed electric motor of
small power for power circuit. A. ‘“Electrical
Designs,”” price $2. by mail. 4. Can you cite me
to information of easily ¢onstructed battery
motor better than Hopkins motor mentioned
above? A. No.

(8485) S. C. asks if it is proper to say
that ‘“the volt and ampere have no connection
whatever”? A. We should hardly put it in
that way. The volt is the-unit of electrical
pressure, or electromotive force. The ampere
is the unit of intensity of current. The am-
pege is the ratio of the volts to the ohms. They
have that connection with each other.

{8486) F. J. D. asks if it is necessary
to have a permit to run a small steam launch,
say 20 feet in length; also, if government in-
spection of same is required.” "A. No license or
inspection is required for running a steam
launch on waters not navigable by other vessels
in 1-egu[ar commercial travel.

(8487) J. R. K. asks: 1. Can .you tell
me what causes the so-called back fire
two-cycie gas engine? Also can you suggest
a remedy? A. Back firing in gas engines is
caused mostly by a misfire charge exhausted
into ‘the muffler or exhaust pipe, which fires
at the next exhaust.. The next .charge after a
misfire is always'a'stronger charge, by a less
admixture of burned gas, and also through
this condition makes an unusually strong im-
pulse or kick of the engine. Perfection in the
action of the igniter is the only remedy. 2.
Why is it that a two-cycle engine does not
run at so high a speed as a four-cycle one, or
is there a way to make them so they will?
A. The two-cycle type has far less time to
draw. in and compress a charge than the
four-cycle type per revolution, which causes de-
fective charging and misfire at high speeds.
The later designed automobile two-cycle en-
gines seem to have sufficient speed for all
practical purposes. 3. Which is the stronger—
a two or a four-cycle engine of the same cyl-
inder and stroke dimension? Some claim the
two-cycle is, but 1 have never seen a two-cycle
which would develop anywhere near the power
that is claimed for some of the small four-cycle
bicycle and automobile engines of equal slze;
and as'I notice that. the two-cycle is not used
very much for au‘toinobiles, I wonder if they
really do develop more power, for the weight
would be less. A. The difference in power for
equal-sized cylinders in favor of the four-cycle
type is probably due to the greater compres-
sion and its greater explosive power. 4. I
tested an engine for the power, and would like
to know if this would be all right to get it
approximately, or near enough for ordinary
business. Of course, to get it correct it would
have to be considerable of a job. Here is what
I did: I used a pulley 18 inches in diameter
on the engine shaft, and put a brake on it with
an arm to the scale, which was 38 1-6 inches
from center of shaft to point of bearing on
the scale, which would be a circumference of
about 20 feet, and the engine made 500 revolu-
tions per minute, and the pull was 6 pounds
on the scales. 500 revs. X 20 feet circum-
ference of pull X 6 pounds pull on scales
-+ 33,000 1.82 horse power about. Can
you suggest a better way or a more simple one
to get at it fairly correct? A. Your method of
testing the actual power of the gas engine was
correct. See SUPPLEMENT, No. 992, on the
various methods of testing the actual power of
engines, 10 cents mailed.

(8488) A. G. S. asks: 1. Have you a
SUPPLEMENT telling how to make a simple con-
struction yet effective 110-volt dynamo, with
illustrations of the.work and telling how to
wind the magnets and the armature? Please
tell the number of the SupPPLEMENT. How big
would the dynamo have to be if it was series
wound, according to the dimensions given in
the SuPrPLEMENT? A. SUPPLEMENTS 865 and
1210, price ten cents each, give plans of dyna-
mos with descriptions. The dimensions of each
are fully given in each paper. 2. Can you run
incandescent lamps-on the same-circuit as an-
electric furnace? A. Yes. 3. How many volts
does it take to run an electric stove? A. An
electric stove may be run upon any voltage,
though it becomes difficult to insulate for high
voltages; 110 volts are very commonly used.
4. If a dynamo gives six volts running i+
steady, how many amperes and ohms will it
have? A. No one can tell. The amperes must
be measured with an ammeter, and the ohms
can then be found by dividing the volts by the
amperes. 5. Please name and explain the differ-
ent ways in which dynamos are wound? A.
Dynamos are series, ' shunt and compound
wound, and if they are to furnish alternating
current, they must be separately excited. These
terms are explained in all textbooks of elec-
tricity. We can send you Thompson’s ‘“Ele-
mentary Lessons” for $1.40 by mail. 6. How
many volts does it take to run a 1 horse power
motor? A. Motors may be built for any volt-
age. If run upon an incandescent lighting cir-
cuit they are either 110 or 220 volts. If upon
an alternating current they are wound for 52
or 104 volts. The amperes are found for each
motor by dividing 746 by the voltage. T7.Could
you run an automobile at a good rate of .speed
with a 1 horse power motor? A. No. 8. How
many volts does it take.to make a watt? ;A.
A watt is the power given by a current of one
ampere flowing with a pressure ;of one wvolt.

in a

See Thompson’s book above referred to.
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Experienced expert mechanic. to educate machinists
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practical up-to-date expert in directing others to get
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WILL1AMS, Mfr.,1001Monadnock Block, Chicago, U. &. A.
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PATENT GIVES you an exclusive right to your
invention for a term of seventeen years.
sell, lease, mortgage it, assign portions of it, and
grant licenses to manufacture under it.
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Our " Patent

system is responsible for much of our industrial progress

and our success in competing in the markets of the world.
The value of a successful Patent is in no degree commen-
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Waltham Watches.

“True as the needle to the pole,
or as the dial to the sun.”

““ The Perfected American Watch,”” an illustrated book
of inferesting information about awatches, will be sent
free upon request.

American Waltham Watch Company,
Waltham, Mass.

Columbian Spirit.

A Chemlcally Pure Methyl Alcohol. Price in bbls.
and 3¢ bbls., $150 per gallon. Columbian-8pirit cannot
be taken mternally but for manufacturing purposes is
the equal of alcobol. It is a water white spirit testing
99 per cent. of pleasant odor and free from im purities.
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erfect eye

TEMPLE-CLASP
fine frame, and are the only glasses adjustable to both exact pupil distance
and range of vision, up or

Moreover, they do not pinch the nose or even touch any sensitive spot at
all, being supported by a flexible fily foot ai the temples. while the weight is
entirely on the cbeek. You cannot feel you are wearing glasses, yet itis al-
most impossible to shake them off. The only periect eye-glass made, vet cost-
ing even less than the old kind. Only the tinest lenses are used.

TEMPLE-CLASP EYE-CLASSE!

because you look straight through their center all the time.
‘When youread through the ordinary eye-glass, you are reading gor,
edgﬁﬁf the glass or dmg

onally through
EY K-GLASSES revolve on a rigid, ye. very

own.

[f You want

lass comfert, and glasses that really belp the sight, write for book-
et, ' Eye-Glass Revelution,” which contains a dozen other reasons why you
need them, and endorsements from physicians, ministers and well-known :
people. We can ﬂt you perfectly, whnteVen the prescr iption you need.
RITE FOR OUR * fER
BRIGGS OPTICAL CO, Sole Manufucturers, 845 Cox Bldg .» Rochester.
(Formerly called Revolving Spectacles Co.)
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472 Capitol Ave.. Harttord, Conn., U. 8, A,
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(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.)

““MoST SATISFACTORY AND ECONOMICAL.”

IOLA PORTLAND CEMENT COMPANY.

BRADLEY PULVERIZER CO., Boston, Mass.

Gentlemen : — Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin
Mills in our plant. The writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind-
ing Portland cement clinker the Griffin l\'ﬁlFlS the most satisfactory and economical grinding machine on the market.
Each of the above mills has at times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each

AGIC LANTERNS

M STEREOPTICONS and VIEWS

for Public Exhibitions, Church Entertainments,
for illustrating sermons, Many sizes, all prices. Chance
for men with little capital 10 make money. 260 page
catalogue free.

McALLISTER. Mfq. Optician. 49 Nassau Street, N. Y.

DseTROIT, MICH., Oct. 16, 1900.

All varletxesal lowest prices. Best Railroad

SBﬂ]ﬂS ATae 1000 heerar articies. neindine Satee. per hour. Yours truly, IOLA PORTLAND CEMENT CO., .
Sewing Machines, Bicycles, Touls. ete. Save (Sgd.)  Per Joun T. HoLmes, Managing Director,
Money. Lists Free. CRICAGO SCALE Co.. Chicago, 111 ) . X . . L.
We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive
‘ T THEVERY

catalogue of this remarkable mill.

\JES FOR TOOLS:, SE\I\;

ETC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

It will surely interest you and may save you money.

THE BRADLEY PULVERIZER CO,,

BEST

BOSTON.

CHARTER ENGINE ey s s .
UDED) 2yt e s

s 2 RECORDING INSTRUMENTS
@ \ Pressure Gauges, Vacuum Gauges. Volt~

Fa ll meters, Amperemeliers, Wattmeters,and
JJ | hermometers, make continuous records
Day and Night. Will pay for tbemselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. Send for Circu-
lars and Specimen Chart.

The Bristo] Company, Waterbury, Conn.

&ILVER MEDAL PARIS EXPOSITION.

FOR ANV PuRrPOSE
Stationaries, Portables, Sawing Outfits,
Hoisters, Engines_and Pumps.
FUEL—Gasoline, Gas, Distillate.
Send for [llustrated t’ataloqm ane Testi-
monials, and State Your Power N eeds.

CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL.
BEST AND MOST 33c

1 Pay The Freight »

|
Will ship C. O. D. to any station in the United States for $ 2 5 ‘

The “WILLARD STEEL RANGE”

Has 6 8-in.lids, oven 17x12x2], 15 gallom re%ervmr, large warming closet, duplex |
grate, burns wood or coal, weighs 400 Ibs., lined throughout witb asbestos.

GUARANTEED TO BE AS REPRESEVTED. Write for free descnptwe\

ECONOMICAL. circulars and testimonials from parties in your section who are using one. = S
Requires only TWO- WM. G. WILLA Dept. 14, 61 . 4th St., St. Louis, Mo.
'l‘llI‘lEl)N the rezyular quan- a RD, P g 9 N 4 : — 0-1

AGENTS WANTED TO SELL FOR CASH OR ON CREDIT.

For $200 C.0.D. Dlrect From Manufacturer
$350 Selected From Dealer

tity. Always packed in 1-1b.
trade-maik red bags.

Goud Coftees, 12¢. and 15c.
Good Teus, 30c. and 35¢.
For special terms address
The Great American TeaCo.
31 & 33 Vesey St., New York.
P.O. Box 290.

ESIDENT
SUSPENDER

SHOE BLACKING.— FORMULAS FOR

liquid nrul solid hlel(‘kl!w are given in SUPPLEMENT
08, 3 and 1239. Price 10 cents each. For sale GI v ES The only sus-
by Munn & Co. amd all newsdealers.

pender that gives

absolute com-

¢ fort under all
conditions.

Nostrain on
wearer’'s

shoulders or

on the but-

COMFORT]

NEW ENGLAND WATCHES |

Our New Enamel Booklet
showimg the daintiest hne of
enamel watches in all colors is
just out and will be sent on
application.

THE NEW ENGLAND WATCH CO.
37 & ;Y Maiden Lane,

149 State Street,
New York Chicago.
Spreckels Building, San Francisco.

. RIVETT LATHE

) From $100 to $1700 Each.

GOLD MEDAL

AT THE PAN-AMERICAN EXPOSITION,
8FSend for new Catalog : 1901._&9
Faneuil Watch Tool Company,
BRIGHTON, BOSTON, MASS,

THE WHITE PIANO

INCLUDING A PIANO STOOL AND WRAPPER
Freight Prepaid to any part of the U S. and Canada
WITH PRIVILEGE OF EXaMINATION

DO YOU WISH TO SAVE $150.00 ?

Then accept our offer at once, as this proposition is
only open tor a limited period.

tons. Every
pair guaran-

teed. 'Crim-
¢ mingswillnot
rust. Look for
President on
the -buckles of
the genuine. New
model now ready for
menof heavy work
also small size for
boys. You can get
them at mostdealers
for 50 cts., or we will
send them by m::ll.
stpaid, to an, -
g‘i‘ess in the % .
State what kind you
prefer—light or dark;
wide or narrow. .
C. A. EDGARTON
MFG. CO.,

Box 222, Shirley, Mass.

T he White Piano possesses a_valuable Patent Stringing Device
which protects the instrument from effects of expansion and con-
traction produced by climate changes, and thereby insures an
evenness of rone lessens the frequency of tuning and lengthens life
of Hmnn This instrument is made of the very best material by
skilled and experienced artirans, case is of well seasoned wood with
hand carvings highly varnished and polished. Tone is full, round,
powerful. sweet and melodious, and 18 in every respect an instru-
ment as is called for by the highest trained artist. These state’
ments are embodied in our Guaramee and accompany every Plano.,

THE D. M. WHITE PIANO CO.
BROCKTON, MASS,, U. S. A.




