&4@

&

MERICAN

CIENTIFI

S, @

=3

[Entered at the Post Office of New York. N. Y., as Second Class Matter. Copyright, 1906, by Munn & Co.)

VO ooin s, 25 NEW YORK, JUNE 23, 1906.

[l

0
&

&

CENTS A COPY
3.00 A YEAR,

17 '
VAVAVA): /. —
AVAVAVA’ AVAVAVAVAYA.
4t AT ATATAVAVAVAYATA " ~

A ONE-HUNDRED-TON ELECTRIC CRANE USED IN A SCOTCH SHIPYARD.—[See page 515.]



510

SCIENTIFIC AMERICAN

ESTABLISHED 1845

MUNN & CO. - - Edntors and Proprietors

Published Weekly at
No. 361 Broadway, New York

TERMS TO SUBSCRIBERS

One copy, one year, for the United St-tes, Canada, or Mexico.. 3.00
Oune copy. one year, to any toreign country, pustage prepaid, £0'16s. ’)(l 4.00

THE SCIENTIFIC AMERICAN PUBLICATIONS

Scientitic American (Established 1845)
Scientific American Suvplement (Estabii
Amertcan Homes and Gardens................
Scientitic American Export Edition (hetabllﬂhed 1 .
I'he combined subscription rates and rates to tor
be furnished upon application.
Remit by postal or express money order, or by bank draft or check.
MUNN & Ce., 361 Broadway New York.

$3 00 a year

en countries will

EW YORK, SATURDAY, JUNE 23, 1906.

The Editor is always glad to receive for examination iijustrated
articles on subjects ot timely interest. 1t the photographs are
sharp, the articles short, and the tacts authentic, the contributions
will receive special attention. Accepted articles wil be paid tor
at regular space rates.

PRESENT CONDITION OF THE ASSOUAN DAM,

In view of the fact that persistent reports have
been circulated to the effect that the Assouan dam is
being undermined by the rush of the water through
the sluices, and, further, that the impounded reservoir
has not improved the agricultural conditions of Egypt
in any proportion to the great outlay of capital which
has been made, the latest report of Lord Cromer on
the condition of Egypt comes as a very effective de-
nial of both statements. He dwells upon the material
benefits which have accrued to Egypt as the result of
the operation of the reservoir during the year 1905.
Had it not been for its existence, the country would
have been in a poor way because of the shortage of
last year’s flood; but by skillful regulation of the
sluices, the impounded water was so distributed that
the area of cultivated land that was left unwatered
was comparatively small, less, indeed, than during the
low flood of 1904.

As regards the cavities and depressions which have
been cut out by the rush of water through the sluices,
and which it was said must ultimately cause a large
section of the dam to overturn about its toe, we learn
that these washouts have been entirely filled up with
solid granite masonry set in cement mortar. This
work has been carried 'up to the level of the sills of the
sluices, and its surface falls on an easy grade until it
meets the natural rock surface nearly 200 feet down-
stream from the dam. The water has been flowing
over this new masonry at great velocity since August
last, and it has stood the rush of waters without any
signs of failure. The repori .announces that since the
completion of this work any doubt as to the stability
of the dam is entirely removed. The question of rais-
ing the dam to a greater height is still under discus-
sion.

> r—

TRANSATLANTIC WIRELESS TELEGRAPH TROUBLES,

In the years that have elapsed since Marconi startled
the world with the statement that he had transmitted
a wireless message from England to America, a large
amount of experimental investigation has been carried
on, with the object of determining the laws which gov-
ern this most fascinating of modern discoveries. It
was natural enough that, when he had proved the
possibility of wireless communication over three thou-
sand miles of ccean, even though the message con-
sisted of a single letter ever so faintly heard at the
receiver, Marconi should have supposed that for the
transmission of regular commercial messages all that
was required was apparatus of greater height, capaci-
ties of greater area, and the installation of sending
apparatus of larger power. Costly stations were
equipped on this supposition both in Cornwall, Eng-
land, and on the Atlantic coast, and an actual message
was transmitted from President Roosevelt to King
Edward. That was in January, 1903, and in the fol-
lowing March the Marconi Company undertook to fur-
nish the London Times with daily wireless dispatches
from the United States. These, however, were discon-
tinued after only a couple of dispatches had been sent,
and to those who were following closely the progress
of the art, it soon became evident that, although the
transmission of a full message had been proved to be
possible, there must be certain atmospheric or other
conditions affecting transatiantic wireless telegraphy,
which would have to be understood and met before it
would be possible to maintain a regular service free
from interruption.

Meanwhile other investigators who had been doing
good work in the field of wireless telegraphy on a less
ambitious scale, were beginning to turn their atten-
tion to the great problem which Marconi had so boldly
attacked,and with such promising initial success; and
ultimately De Forest and Fessenden established sta-
«tions in which elaborate experimental work has been
carried on continuously. Both of these gentlemen
claim to have succeeded in establishing transoceanic
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communication, and Prof. Fessenden has recently
broken through the reticence that has characterizsd
investigation in this field in the past, and has con-
tributed to the Electrical Review, of London, an article
in which he gives a very frank statement of the work
which he has accomplished, and the obstacles which
must be overcome before it will be possible to estab-
lish an absolutely reliable service free from interrup-
tion. The distance between the Fessenden stations at
Brant Rock, Mass.,, near Boston, and Machrihanish is
about 3,000 miles, and under favorable conditions
messages are exchanged without any difficulty. It
has been found, however, that the ability to send mes-
sages varies very greatly, nct oaly on different days,
but even during different parts of the same day; and
Prof. Fessenden has found that on certain days the
signals received were of five hundred times greater
intensity than other messages sent out nnder apparent-
ly similar conditions on other days. From this it fol-

lows that to malke certain of being able to transmit_

messages on any day of the year, the apparatus must
be built to correspond to the days of least intensity;
or, in other words, a “factor of safety” of at least 500
must be adopted. The problem might be attacked,
either by providing an increase of sensitiveness in
the receiving apparatus, or an increase in power at
the sending station, and in all probability both means
will be adopted. On the other hand, if an intensity of
transmission be used which is sufficient to meet the
worst conditions, it may be found that on the days
when conditions are favorable to transmission, such
intense signals would be detrimental. Not only might
they injuriously affect the operation of other stations,
but they might even interfere with the station at
which they were directed; for Prof. Fessenden has
noticed during his transatlantic tests what he has
called an “echo signal,” that is, a signal coming about
one-fifth of a second later than the main signal; and he
believes that this second signal reaches the receiving
station later because it goes the longer way around.
If transmission of great intensity were used, these
echo signals might become loud enough to have a
confusing effect at the receiving station. Transmis-
sion conditions must be tested frequently in order to
determine the proper intensity for current use, for the
changes in conditions affecting transmission take place
with some rapidity.

Ag for the causes of these rapid changes, it was
pointed out some time ago by Prof. Fessenden that
not only is one of the causes to be found in the action
of sunlight, but that there appear to be in the at-
mosphere large masses of absorbing material which
considerably reduce the intensity of the transmission.
These masses vary in size and in the height above the
sea level at which they exist.” They appear to be
nearer sea level in the tropics, where long-distance
transmission is more difficult than in the temperate
zone, and in some cases the absorption by these masses
is found to be so great as to leave only about one-
tenth per cent of the energy of transmission available.
Another effect of which the cause has yet to be found.
is that messages at certain times can be transmitted
more easily in an east and west direction than in one
north and south; moreover, there are indications that
diffraction takes place. It is considered that both of
these effects may be due to the shifting of the position
of the so-called absorbing masses, which are supposed
to be the most serious obstacle to transatlantic trans-
mission.

THE INFLUENCE OF INCREASED BAROMETRIC
PRESSURE ON THE HUMAN BODY.

A series of interesting experiments for determin-
ing the influence of the varying atmospheric pressures
upon the human system have been carried out by two
English scientists, Mr. Leonard Hill, F.R.S., and Mr.
M. Greenwood, Jr., M.R.C.S.,, under the auspices of
the Royal Society of Great Britain. These experi-
ments are of particular importance owing to recent
extensive engineering works which depend largely on
caisson working and deep-sea diving. During the past
few years numbers of mechanics employed in caisson
operations have developed symptoms of paralysis of
the muscles after prolonged immersion in the work-
ing area at abnormal atmospheric pressure, and to this
malady the term “caisson disease” has been applied.
It was with the object of ascertaining the cause of this
complaint, and also with the purpose of determining
the greatest depth at which a diver can work with
safety, that Messrs. Hill and Greenwood conducted
their investigations.

From the results of previous experiments carried
out by Mr. Hill upon animals, he discovered. that
every 100 cubic centimeters of blood or tissue fluid
dissolved at body temperature about 1 cubic centimeter
of nitrogen under one atmosphere of air, 2 cubic cen-
timeters under two atmospheres, and so on. When the
decompression period is accelerated, the nitrdgen is
set free as bubbles in the capillaries and tissue spaces,
and by the resultant embolism of some vessel in the
hody, symptoms varying in nature and intensity are
liable to be produced. The usual working shifts of
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caisson mechanics range from two to four hours, and
in this time the body fluids of the men become satur-
ated with nitrogen.

Mr. Hill ascertained that no ill effects were exper-
ienced by animals when exposed to pressures up.to
seven atmospheres, provided a period of 20 minutes
was allowed to each atmosphere for decompression.
He thereupon resolved to ascertain personally the ef-
fects produced upon the human system under varying
pressures. The apparatus employed by Hill and Green-
wood consisted of a large steel cylinder of 42.2 cubie
feet capacity fitted with a mattress, blanket, and pil-
lows, upon which the subject could recline in a com-
fortable position. The interior was electrically il-
lumined, and by means of the telephone and electric
bell the subject was able to communicate with his com-
panion outside. A two-cylinder motor-driven pump
was used for compressing the air, and this was ca-
pakle of raising the air pressure within the cylinder
to six atmospheres in apprcximately 40 minutes.
There were two decompression pipes with taps of
fine bore, so that the rate of escape coculd be very
finely adjusted. In order to avoid any accumulation
of carbon dioxide gas, a constant ventilation was
maintained.

In one of the tests Mr. Greenwood, upon emerging
from the chamber, experienced itching in both  fore-
arms, more especially in the right. At first the pains
were light, but after a lapse of about 20 minutes they
increased, becoming neuralgic in character. After
remaining moderately intense for five minutes, they
gradually subsided. Later investigations indicated that
the pains were due to the fact that the subject re-
mained practically motionless during the period of
decompression.

In the course of the investigations pressures rang-
ing up to 92 pounds were attained. In no instance
were any severe after-effects experienced. A pres-
sure of 90 pounds is equivalent to a water depth of
210 feet, which is some 90 feet in excess of the safety
limit fixed by the British Admiralty for divers. It is
thus evident that an adult may be safely submitted
to a total barometric pressure of seven atmospheres.
Even a greater depth than 210 feet might be attained,
since the limit appears to be fixed by the pressure at
which the toxic effects of high-tension oxygen become
an immediate danger. These toxic effects have been
closely studied by several scientists. When the par-
tial pressure of oxygen reaches two atmospheres, cor-
responding to ten atmospheres of air, or a depth of
350 feet in water, convulsions may occur in animals
within 20 minutes. It is possible that this limit may
be extended by diluting the air with nitrogen, but upon
this point the investigators do not claim to afford any
testimony. However, the results of their practical ob-
servations show that the diving depth may be safely in-
creased up to 210 feet.

The observers prepared a careful record of the var-
ious sensations they experienced under pressure. The
feeling of discomfort in the ears, due to a different
air pressure on opposite sides of the tympanum, is.
well known. Previous to the experiments Mr. Hill
had not practised the opening of the Eustachian tubes,
and the effect of the test was most disturbing. When,
however, the method of opening these tubes had been
explained to him, he experienced no further trouble.
The power of hearing appeared to be much more
acute when the subject was under pressure. The sig-
nal of a tap with a spanner upon the outside of the
cylinder was heard with painful intensity. The change
in the voice which is so well known among caisson
workers was well marked during these trials. The
voice assumed a peculiar nasal and metallic quality,
and the individual characteristic tones were lost. At
three atmospheres the power to whisper or whistle
was almost entirely lost, and this loss of the vibratile
movements of the tongue.and lips was a result due
probably to the damping effects of the dense air. One
of the most important results obtained by these experi-
ments is the imperative necessity of moving every
muscle and joint in the body during the period of de-
compression, and this for the purpose of keeping the
capillary circulation active in every part. In the brain,
spinal cord, and abdominal organs, this circulation is
kept active by the work of the respiratory pump. In
the limbs, muscles, fat of the back and chest, the
movement of the blood and lymph back to the heart
depends- mostly on charnges of posture and the ex-
pressive action of contracting muscles. In one test
Mr. Greenwood was decompressed from 75 pounds in

‘95 minutes, and during this period he flexed and ex-

tended all the limb joints at frequent intervals, with
the exception of the knees. A little while after leav-
ing the chamber no pains or stiffness were felt, except
in the knees, which had not been exercised. In an-
other test Mr. Hill was decompressed from five atmo-
spheres in 105 minutes, a pause of five minutes being
made at each atmosphere. During the decompression
the muscles of the limbs and back were regularly
moved, and the only part c¢f the body which the sub-
ject omitted to move and massage was the front of
the chest. In the evening of the day of the experi-
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ment painful places were felt in this region, and a pe-
culiar purplish rash appeared. Forty-eight hours after
the test this rash was still discernible. The opinion
of the investigators on this point is that the rash was
attributable to small bubbles embolizing the vessels of
the subcutaneous fat, while in the case of Mr. Green-
wood the pain experienced was probably caused by
small bubbles in the nerve sheaths in the first case,
and in the knee joint in the second instance. The
imperative necessity of active movement during de-
compression is thus shown, and caisson workers should
be instructed to freely exercise and massage every part
of the body while undergoing decompression in the
air lock.

THE INDUSTRIAL USES AND VALUE OF ALCOHOL.
BY HENRY HALE.

The decision of the government to permit the manu-
facture and sale of ethyl alcohol free of any tax where
it is denaturized, or rendered unfit for use as a bev-
erage by treating it with some suitable denaturant, is
of the highest importance to this country, owing to the
effect it will have on so many different industries.
‘While the number of plants for the manufacture of al-
cohol will undoubtedly be greatly increased, its benefit
in other forms of industry is of far more moment.

It is needless to more than refer to the raw material
from which alcohol can be produced at such a small
expense that it can be utilized in place of refined pe-
troleum and other liquids to a greater advantage. As
corn is one of the principal materials, a brief refer-
ence to the quantity of spirits which can be secured
from this grain may be given. Tests which have been
made at distilling plants in Illinois show that from one
bushel of corn no less than five gallons of proof alco-
hol can be distilled. This means a liquid which is
from 90 to 95 per cent pure and from 185 to 190 degrees
proof—a standard which allows it to be utilized in
nearly every product in which it is required as an in-
gredient, and which shows it to be superior to gasoline
and kerosene as a fuel and as an illuminant. Estimat-
ing the cost of a bushel of corn at 42 cents, the entire
expense of a gallon of this alcohol is but 10.78 cents,
for with the modern equipment of a distilling plant
the cost of mechanical treatment is actually less than
two cents per gallon. According to recent statistics
compiled by the government, crude wood alcohol costs
no less than 40 cents per gallon to manufacture. As
low-grade molasses from sugar cane is another base
for the spirit, reliable data have been obtained as to
the percentage which a given quantity of it will yield.
The Cuban distilleries extract a gallon of alcohol
(which is 90 per cent absolute) from two gallons of
the molasses—molasses of a quality which is brought
to this country and sold at three cents a gallon. The
average expense of manufacture, based on this price
for the raw material, is less than 10 cents. The differ-
ence between the molasses and corn spirit is that the
former has an odor which is gsomewhat disagreeable,
but it can be utilized as effectively as the other for
all purposes except in preparation of liquors and medi-
cines. The low cost of the molasses alcohol is of
much significance, as this base is similar to the waste
product obtained in the manufacture of sugar from
beets. Consequently, it should be an additional incen-
tive in the expansion of the beet-sugar industry, while
an opportunity is offered to manufacture alcohol espe-
cially in lL.ouisiana and Hawaii.

As is well known, potatoes and fruit are two other
inexhaustible sources of supply in this country. The
importance of the potato as an alcohol producer can
be appreciated when it is known that 20 per cent of
its substance represents alcohol, and that an acre of
potatoes yielding 300 bushels will supply over 250 gal-
lons. At present the aggregate American potato har-
vest exceeds 200,000,000 bushels, grown practically in
every part of the United States. Overripe fruit, which
is now largely a waste product in the various orchard
districts, can be utilized in the same manner.

As ethyl alcohol can be employed to greater advan-
tage than the methyl spirit in nearly every branch of
manufacture in which alcohol is an essential, some
of the products in which it will be utilized extensively
may be mentioned. They are as follows:

Aniline colors and dyes; hats (stiff, silk, and straw) ;
electrical apparatus; transparent soap; furniture; pic-
ture moldings; burial caskets; cabinet work; passen-
ger cars; pianos; organs; whips; toys; rattan goods;
lead pencils; brushes; wagons; boots and shoes;
smokeless powder; fulminate of mercury; brass beds;
gas and electric-light fixtures; various kinds of metal
hardware; incandescent mantles; photographic ma-
terials; celluloid and other like compounds; sulphuric
ether and organic chemicals.

Nearly every one of these represents material ex-
tensively used in this country as well as in Europe.
The manufacture of aniline dyes, however, has been
greatly handicapped for the reason that Germany, per-
mitting the use of tax-free alcohol, has become the
great center of the industry, as the spirit is one of
the main essentials. At present only 200 barrels of
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grain alcohol are used yearly for this purpose in the
United States. In the making of hats about one-half
gallon of ethyl or methyl spirit is needed to every half
dozen, which will give an idea of the extent it is used
in this industry. Its value in finishing woodwork,
such as furniture and pianos,'lies in the fact that it
is the best solvent for shellac, and is indispensable as
an ingredient in the preparation of fine varnishes and
polishes. It is an interesting fact that solutions of
shellac and alcohol enter largely into the manufacture
of hats, and are used also as a lacquer for the coat-
ing of polished metalwork. In modern explosives al-
cohol is required in such quantities in the preparation
of fulminates and smokeless powders, that here again
some of the European nations have had the advantage
of us, since they have been enabled to secure supplies
of ammunition at a much smaller cost. Tax-free alco-
hol is therefore of vital importance to the country
from a military point of view. Most of our fulminates,
for example, are made in Canada from American alco-
hol and returned to the United States to be sold.

The popularity of illumination by means of the in-
candescent mantle has caused this device to be made
literally by the millions. From one plant alone in
Camden, N. J., come 15,000,000 mantles a year. The
spirit required by this company is about 50,000 gal-
lons. In the past it has largely consisted of wood al-
cohol mixed with cotton especially treated to form a
coating which protects the mantle while being han-
dled. It is this coating which is “burned off”” when the
mantle is placed upon the fixture for service. In chem-
ical solutions for photographic work, and for the arti-
ficial drying of negatives and prints, grain alcohol
may be considered invaluable. Substitutes have been
employed for it to a large extent in America, but the
price of such articles in Europe averages considerably
lower than in this country, owing to the higher grade
of spirit which can be employed tax-free. As an
indication of the enormous quantity of inferior
substitutes utilized in place of ethyl alcohol at
present, the report of the Commissioner of Inter-
nal Revenue shows that during 1905 less than 175,-
000 gallons of ethyl spirits were used by American
manufacturers of aniline dyes, soap, woodwork, photo-
graphic material, celluloid, and electrical apparatus.
Prior to 1862, when the internal revenue law, which
has been abolished, went into effect, the annual pro-
duction of this grade of alcohol was 90,000,000 gallons,
of which a large percentage was consumed in indus-
tries exclusive of the preparation of beverages.

Thus far reference has been made only to some of
the minor ways in which grain alcohol will take the
place of other fluids when the tax upon it is removed.
Unquestionably, its importance as a factor in produc-
ing light, heat, and power is of the greatest magnitude.
Indeed, it promises to become one of the main elements
for illumination in the United States, not excluding pe-
troleum, gas, and the electric lamp, for the light pro-
duced by it is of a very high quality. We have been
chiefly familiar with the small taper used in the sick
chamber, where the expense of buying alcohol at 40
and 50 cents a pint for this purpose could be met.
With a flame of intense whitness, almost free from
odor, the spirit lamp has recommended itself to phy-
sicians and nurses. To illustrate its advantage over
kerosene and other forms of illuminating oils, a French
inventor has perfected a lamp which burns alcohol in
connection with a Welsbach mantle.
drawn by means of a wick into the burner, as in the
example furnished by the ordinary kerosene lamp, by
means of capillary attraction. In thirty seconds after
being lighted the light is at its maximum brilliancy,
unless it is turned down purposely. Tests which have
been made with this type of lamp resulted in produc-
ing illumination equal to 25 candle-power for a period
of 59 hours with a consumption of one gallon of al-
cohol. This quantity therefore sufficed for 1,475 candle-
power hours. With the same quantity of kerosene and
employing the same lamp, the illumination was equal
to only 783 candle-power hours, the dverage candle-
power of the oil light being but nine. Consequently,
the total illumination furnished by the alcohol was
nearly double that of the oil. The tests referred to
were conducted by experts at the Electrical Testing
Laboratories in New York. They agree with the state-
ments of Prof. Rousseau, of the University of Belgium,
that alcohol at 31 cents per gallon is more economical
as an illuminant than kerosene at 15 cents per gal-
lon, owing to its superior light-producing properties.
Prof. Rousseau bases his argument on a series of pho-
tometric tests conducted at Brussels, when it was found
that denaturized alcohol 90 per cent absolute would
give this result. It has been shown in laboratory in-
vestigations that high-grade kerosene contains but
8,000 heat units per pound, while ethyl alcohol contains
12,000, thus being 50 per cent more productive of heat.
As already stated, alcohol has been made from both
corn and molasses, at a total cost not exceeding 12
cents a gallon. According to Prof. Rousseau’s con-
clusions, a given quantity for lighting and heating
purposes is equal to at least twice the quantity of
highly-refined petroleum in the form of kerosene. As
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recent market quotabions for the latter fluid at retail
are from 15 to 20 cents per gallon, the fact seems to be
verified beyond question that the spirit is preferabie
to the oil from the standpoint of economy, aside from
the fact that it is without offensive odor, is less liable
to ignition in handling, and gives a far better light or
fuel where it is designed for cooking and other domes-
tic purposes.
(To be continued.)
O —— —
AUTOMOBILE NOTES.

The Automobile Club of America is planning to con-
duct an alcohol fuel consumption test next fall.

Simultaneously with the news that Percy Pierce fin-
ished the 1,000-mile Herkomer Trophy test with a per-
fect score for his Pierce ‘“Arrow,” word has been re-
ceived that the 3,000-mile European circuit endurance
test in which he is entered has been indefinitely post-
poned. Mr. Pierce will doubtless return at once to
America in order to compete for the Glidden Trophy,
which he was so successful in winning last year.

In order to test the energy consumption of electric
carriages under unfavorable conditions, a 100 kilometer
(62 mile) test run was recently organized in Paris
over dirty and slippery roads, fog prevailing at the
time. A number of carriages carrying four passengers,
and weighing complete over 2 tons, covered the entire
distance at an average speed of nearly 15 miles an
hour, and consumed less than 160 watt-hours per ton
mile. The first prize was gained by a carriage entered
by M. Védrine, which required 155 watt-hours per ton-
mile. According to L’Industrie Electrique, the energy
consumption of this vehicle under ordinary conditions
is from 110 to 120 watt-hours per ton-mile.

The leading automobile event of the season is to be
the Grand Prix, organized by the Automobile Club of
France, which will be run on the 26th and 27th of
June upon a circular route known as the circuit of the
Sarthe, not far from the town of Le Mans. The foreign
automobile constructors have been making great ef-
forts to surpass the cars which ran in last year’s Gor-
don Bennett Cup race. As the list of entries has now
been completed, we are able to give a list of the new
cars which are to enter the race, and also some points
about their construction. In the order of starting, we
find the following makes: De Dietrich, Fiat, Renault,
Darracq, Richard-Brasier, Mercedes, Gobron-Brillié,
Itala, Gregoire, Panhard & Levassor, Vulpes, Hotchkiss,
and Bayard-Clement. Three cars of each of these
makes have been entered (excepting three) making 36
in all. The first series of 13 cars will be started, then
the second and third, beginning at 6 o’clock A. M. We
expect to illustrate some of the leading types at an
early date. As to the main points of this year’s cars,
we find that chain and jointed rod driving are used
in about an equal propertion, and none of the makers
have changed their system. The gasoline tanks con-
tain in general about 50 gallons, and the cars will all
take on gasoline en route. About 15 or 20 gallons per
100 miles is expected for the consumption, this differ-
ing according to the power of the motors, the car-
bureters, the speed, etc. Special precautions are
taken to re-fill the tanks as quickly as possible. Owing
to the hard wear of the tires, the makers have been
looking specially to this matter, and are to employ a
rather light form, but very solid and having a great
number of cloth layers. They are lessening the thick-
ness, seeing that it is not the absolute wear, but the
separation of the cloth that is to be feared in the
circuit race. This year many of the new spring damp-
ing devices are used to deaden the shocks and jumping
of the cars. The Truffault suspension is used on some
of them, and also the new Eds spring damper. On
the Panhard cars we find the progressive damper of
Capt. Krebs, while the Renault cars have a liquid
damper. This year the Mercedes cars use the Truffault
guspension, and also a Jenatzy damper, which consists
of a strong rubber band used to check the rebound.
As to the carbureters, each maker uses his standord
type, but some improvements have been made this
year. In general, the wheelg are larger than in last
year’s cars. This tends to diminish the wear of
the tires, seeing that the latter will now have a lower
speed. Most of the cars will have three gear speeds,
but four will also be used on some of them. As to
weight, the lightest cars are the Darracq and Gregoire,
which weigh 1,900 and 1,980 pounds respectively. Most
of the others are very near the limit of 2,240 pounds.
The motor power is quite variable, and while the
Richard-Brasier, Renault, and Gregoire motors have
from 100 to 110 horse-power, the Itala, for instance,
has 140 horse-power. With one exception, the chassis
are built of pressed steel. One of the Gobron cars
uses a steel chassis. All of this year’s motors have
four upright cylinders, and most of them are cast in
pairs. Only the Bayard-Clement and the Panhard are
using copper water jackets. The Gobron-Brillié motor
continues to use a double piston in each cylinder.
Italy, Germany, and France only are represented in the
race. The Fiat and the new Itala cars will represent
Italy and the Mercedes Germany.
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ARTIFICIAL REGULATION OF ATMOSPHERIC HUMIDITY
AND TEMPERATURE.,

It is surprising that in an age which is remarkable
for the rapid advance which has been made in sanita-
tion and in all matters affecting the comfort of the
individual in his daily life, so comparatively little
should have been done to control the atmospheric con-
ditions encountered in the various buildings—dwelling
rooms, offices, factories, and places of amusement—in
which the greater part of our time is spent. As a
matter of fact, the only serious attempt at such con-
trol occurs during the winter months, when we raise,
or endeavor to raise, the interior temperature to the
68 or 70 deg. Fah. which has been found to be the
most agreeable to the average person. When we have
raised the temperature to the desired degree, we are
content to let the equally important question of hu-
midity take care of itself. Consequently, in steam-
heated rocms, and particularly in the apartments and
flats in which the majority of city dwellers now live,
the atmosphere is dried out to an extent which is an-
swerable for an untold amount of discomfort and even
disease. Unfortunately, the average individual, if he be
warm in winter, is perfectly satisfied; and no doubt it
is largely the lack of a demand tfor means to conirol the
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results in spinning mills, it is necessary that both
the temperature and humidity be held at a certain
relative proportion, and each at a certain degree.
Thus, in what is known as the “Bradford spinning,”
to secure the best results, there should be a low tem-
perature and a low humidity, a fair average for the
former being 68 deg. Fah., and for the latter a per-
centage of 58 to 60. The “French spinning,” on the
other hand, needs a high temperature of 85 deg. Fah.
and a high relative humidity of 85 per cent. More-
over, there are many other lines of business whose
success is largely dependent upon the regulation of
temperature and humidity, particularly those which
deal in confectionery, meat, and provisions, where, if
the conditions be not just right, the goods will melt,
lose their crispness and freshness, and generally de-
teriorate in quality.

Comfortable weather is that in which there is a de-
sirable relation of humidity to temperature. High
temperature alone is not necessarily uncomfortable,
nor high humidity alone. There may be days in the
fall of the year when, although the relative humidity
may be 100 per cent, no discomfort is experienced,
for the reason that the temperature is low. On the
contrary, in the dry air of the deserts one can endure
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humidifying apparatus proper, the whole being mount-
ed upon a hollow base or collecting basin, M, which
may be carried either upon a pillar set upon the floor,
or may be suspended by rods from the ceiling of the
room in which the apparatus is used. Mounted cen-
trally is a shaft, D, carrying at its upper end an 8-
inch impulse wheel, A, which is driven by a 4-inch
jet supplied through a pipe, B, at a pressure of 85
pounds to the square inch. Immediately below the
impulse wheel is another wheel, ¢, which is carried
upon a hollow shaft arranged to turn concentrically
about the shaft, D, moving in the same direction. This
movement is effected by the water, which, reacting
from the buckets of the impulse wheel, strikes the
blades of the lower wheel, causing- it to rotate, as de-
scribed. At the lower end of the hollow shaft on
which the wheel, €, is mounted, is carried a four-
armed distributor, E, and the water falling from the
wheel, €, and flowing down the interior of the casing
which incloses the mechanism above described, collects
in the hollow hub of the distributor, and is carried
thence by centrifugal force out into the four arms, F.
These are formed with a number of side outlets, which
enlarge in cross-sectional area from the center to the
circumference, the openings being so adjusted that

This View Shows the Regenerator, Hung from the Ceiling; the Motor for Driving

the Fan ; the Feed and Return Tanks ; the Pump and Connections.

A 24-INCH AIR REGENERATOR; CAPACITY, 5,000 CUBIC FEET PER MINUTE.

humidity, or ignorance of the necessity for such con-
trol, that has prevented the more extended use of the
devices which have been provided for this very pur-
pose.

As for the modifying of temperature and humidity
in the summer time, the conditions are even worse;
and it is really remarkable how little serious attempt
there has been to develop suitable systems for the
cooling and reduction of the humidity of the in-
terior of buildings during the hot summer weather.
This is said with full appreciation of what the in-
ventor and manufacturer have already done in this
direction; but attention is drawn to the fact that, in
view of the enormous amount of discomfort and dis-
tress endured during the hot and humid waves which
are continually sweeping over the country, it is sur-
prising that there should not be a more widely-ex-
tended effort to bring the heat and humidity in the in-
terior of buildings down to a point at which life would
be made comfortable.

Furthermore, the artificial regulation of atmospheric
humidity and temperature is a matter of vital concern
to certain manufacturing interests, and particularly
to the textile industries. In order to secure the best

a temperature of well over 100 deg. without experienc-
ing distressing symptoms. The comfortable weather
is that in which the humidity relative to the tempera-
ture is in a certain fixed ratio.

The machine which is herewith illustrated has been
designed to regulate artificially the ratio between the
temperature and the humidity by passing water over
a large cooling surface over which, at the same
time, large volumes of air are being drawn. By this
simple expedient it secures the double effect of cool-
ing the air and imparting to it the moisture of the
evaporated water. The “Regenerator,” as this ma-
chine is called, is made by the Regenerated Cold Air
Company, of 88 Broad Street, Boston, Mass. The
accompanying illustrations show two sizes of ma-
chines. The sectional view is taken through an 18-
inch unit, which is capable of handling 1,250 cubic
feet of air per minute. The other illustration is of a
24-inch machine, with a capacity of 5,000 cubic feet
per minute.

The 18-inch machine consists of an outer casing
or covering more or less ornamental in design,
which incloses inner cylinders arranged concentri-
cally within it, within which is carried the cooling and

This Machine Has a Capacity of 1,250 Cubic Feet

Per Minute.

SECTIONAL VIEW THROUGH AN 18-INCH AIR REGENERATOR.

there shall be an even distribution of the water as it
flows out of the arms. )

Immediately below the distributor is arranged a
set of twenty-four galvanized sheet-iron cylinders,
which are placed concentrically, one within the other.
The outermost cylinder is 24 inches in diameter, and
the whole series is supported upon the four-armed
spider, H. The water flows down over both sides of
each cylinder, the total amount of wetted surface thus
afforded being 250 square feet. Immediately below
this nest of evaporating cylinders, and mounted at
the base of the shaft, D, which is driven by the im-
pulse wheel at a speed of 900 revolutions per minute,
is a fan, J, which serves to create a powerful down
draft through the evaporating cylinders.

As the water drains from the base of the cylinders,
part of it falls past the fan directly onto a hollow
cone, K, over which it flows, and finally is caught in
the collecting basin, M. The water which is caught
upon the blades of the fan, representing abcut 50 per
cent of the whole, is thrown against the walls of the
incasing cylinder and drains down into an annular
trough, O, tformed in the periphery of a three-armed
casting, L, which serves to support the bottom bear-
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ing of the center shaft, D. From the annular trough
the water flows through a number of vertical pipes,
N, into the collecting basin, M, from which it is con-
ducted by an outflow pipe.

The great capacity of this machine, both for cooling
ind humidifying, is due to the large amount of evap-
orating surface provided in the nest of cylinders, com-
bined with the large volume of air which is drawn
through the cylinders by the fan. The air, with its
temperature raised or lowered and its humidity in-
creased or decreased, passes out into the room through
the annular opening between the cylinder and the col-
lecting basin, as indicated by the arrow.

The accompanying table gives the results of an hour
and fifteen minutes’ test conducted for a representa-
tive of this paper, with the 24-inch machine, which
forms the subject of one of the engravings. The
test was conducted in a machine shop containing
105,000 cubic feet of air. The generator is sus-
pended from the roof by rods, which pass through the
base. The fan is driven by a motor which will be
seen mounted upon the base, from the bottom of which
will be seen the water discharge pipe, which leads
down to connect with one or other of two adjoining
water tanks. Connecting with each of the tanks is
a series of feed pipes, provided with the necessary
valves, etc., and leading to a three-throw circulating
pump, which will be seen adjoining the tanks. The
connections are so arranged that the water may be
drawn from one tank, forced over the cooling surfaces
of the machine, and discharged into the other tank, or
vice versa. There are also steam pipe connections,
by which the water in the tanks may be raised to the
desired degree of temperature.

TEST OF 24-INCH AIR REGENERATOR.

Thermo- Air Delivered by
ix{nﬁg%l;u Water. Machine.
i Relative
Hime, Humidity Relative
Dry. | Wet. Feed.| Return. | Dry.| Wet. Humidity
Deg. | Deg. | Per Cent.| Deg. Deg._ Deg.| Deg.|Per Cent.
12.25 | 18 67 57 105 93 87 82 80
12.40 | 79 72 72 110 96 87
110 | 81 75 76 110 96 88 85 88
1.10| 81 75 5 67 96 88 88
1.25 | 81 74 72 71 72 i 2 78
140 | 81 73 68 m 72 76 70 74

Although the air regenerator is designed primarily
‘for cooling the air and reducing humidity, its range
‘of application is much wider than its name would in-
dicate. It is capable not only of decreasing the hu-
midity and lowering the temperature in a room, but,
if desired, as .in the case of a room in a textile fac-
tory, it can increase the humidity and raise the tem-
perature. Furthermore, it can be used to increase or
decrease the humidity while maintaining the tempera-
ture the same. The method of securing these results
is as follows: When it is predetermined to increase
the humidity and raise the temperature, the water in
the feed tank is heated by steam to a certain desired
temperature. This hot water is fed to the machine and
distributed over the evaporating surface, where its
heat and vapor are imparted to the air, as the latter is
drawn through. Conversely, when it is desired to
decrease the humidity of a room and lower the tem-
perature, the flow of water is reversed, the cold tank
being used as the
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humidity, the feed water had been raised by means of a
steam jet to 105 deg. The air was taken in from the
outside of the building at a temperature of 81 deg., and
drawn over the evaporating surfaces. The test started at
12:25, and forty-five minutes later the dry thermometer
inside the room showed 81 deg., and the relative hu-
midity had risen to 75 per cent. At 1:10 the opera-
tion of the machine was reversed, and the process of
cooling and reduction of humidity commenced, the

A CHEMICAL TRICK,

feed water being passed into the machine at 67
deg., and the feed of air being drawn from the in-
terior of the building. Half an hour later, the tem-
perature inside was 81 deg., the relative humidity had
fallen to 68 deg., the outside temperature at the time
being 82 deg., and the relative humidity of the out-
side air being 74 per cent.

It should be mentioned in conclusion that inlet air
ducts are provided in each regenerator, by which the
air may be fed either directly from the atmosphere or
taken from the upper strata of air in the room itself.
The manipulation of these air dampers, the control of
the temperature of the feed water, and the further
control of the speed af the fan, render it possible to
secure a very delicate regulation of the interior at-
mosphere of any room in which they are installed.
Furthermore, the introduction of large volumes of pure
air from the outside, its passage over running water
where the dust is caught and removed, and its thor-
ough circulation through the room or building, is in
itself a potent safeguard to the health of the inmates.

i A e e .

The American Society of Civil Engineers has ad-
mitted a woman to membership in one of its lower
grades.
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A CHEMICAL TRICK.
BY GUSTAVE MICHAUD, D.SC.

When we happen to witness a phenomenon which
seems to violate natural laws, we are not likely to
forget its cause if it be explained to us. The follow-
ing experiment, which I devised for my students,
helped them to understand as well as to remember
some chemical data.

A white cat, made of flexible pasteboard and im-
prisoned in a glass jar, is shown to the audience. The
lecturer announces that, without opening the jar or
even touching it, he will cause the cat to undergo a
zoological as well as a chemical transformation. He
takes the support of the jar, and pushes it forward in
full view of the students. The change occurs almost
instantaneously. The cat takes a rich orange color on
which black transversal stripes rapidly paint them-
selves. The cat has become a tiger.

The whole transformation is produced by emanations
of hydrogen sulphide, which is generated in the jar
itself without any visible apparatus. The cat has been
previously coated with a solution of chloride of anti-
mony wherever the orange hue was to be produced,
and with a solution of basic acetate of lead wherever
the black stripes were to appear. Both solutions are
colorless. After the coated cat has been introduced in
his glass cage, a small piece of pasteboard is placed
under the wooden support so as slightly to incline the
jar forward. A few decigrammes of pulverized sulph-
ide of iron folded in a piece of blotting paper are de-
posited behind the cat, on the elevated side of the
bottom of the jar. Two or three cubic centimeters of
diluted sulphuric acid are dropped with a pipette on
the opposite side. When the performer wishes the
transformation to take place, he takes the wooden sup-
port and pushes it forward as if he wanted to enable
everybody to see better what is going to happen. By
so doing he suppresses the slight inclination which
kept the iron sulphide beyond the reach of the sul-
phuric acid. The gas is evolved, and the formation of
the orange sulphide of antimony and black sulphide
of lead takes place in a few seconds.

THE ART OF INVENTING.
BY EDWIN J. PRINDLE, OF THE NEW YORK BAR.

It seems to be popularly believed that the inventor
must be born to his work, and that such people are
born only occasionally. This-is true, to a certain ex-
tent, but I am convinced there are many people who,
without suspecting it, have latent inventive abilities,
which could be put to work if they only knew how to
go about it. The large percentage of inventors in this
country compared with all other countries, shows that
the inventive faculty is one which can be cultivated
to some extent. The difference in ingenuity is not
wholly a matter of race, for substantially the same
blood exists in some other countries, but it is the en-
couragement of our patent laws that has stimulated
the cultivation of this faculty.

The popular idea seems to be that an invention is
produced by its inventor at a single effort of the im-
agination. It is, undoubtedly, true that every inven-
tor must have some imagination or creative faculty,
but, as I shall seek to show, this faculty may be great-
ly assisted by method. - While reasoning does not con-
stitute the whole of an inventive act, it can, so to
speak, clear the way and render the inventive act

easier of accom-
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HOW THE CORD KNOTTER OF THE SELF-BINDING HARVESTER WAS INVENTED,
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might be objec-
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tionable because it would involve counter disad-
vantages more important than its own advantages, so
that a really desirable object is the first thing to be
sure of.

Having selected a problem, the next step should be
a thorough analysis of the old situation, getting at the
reasons for the faults which exist, and in fact discov-
ering the presence of faults which are not obvious to
others, because of the tendency to believe that what-
ever is, is right.

Then the qualities of the material, and the laws of
action under which one must operate should be ex-
haustively considered. It should be considered wheth-
er these laws are really or only apparently inflexible.
It should be carefully considered whether further im-
provement is possible in the same direction, and such
consideration will often suggest the direction in which
further improvement must go, if a change of direction
is necessary. Sometimes the only possible improve-
ment is in an opposite direction. A glance at the ac-
counts of how James Watt invented the condensing
steam-engine will show what a large part profound
study of the old engine and of the laws of steam
played in his invention, and how strongly they sug-
gested the directions of the solutions 'of his difficulties.

We now come to the constructive part of inventing,
in order to illustrate which, I will seek to explain how
several inventions were, or could have been, produced.

The way in which the first automatic steam engine
was produced was undoubtedly this—and it shows how
comparatively easily a really great invention may
sometimes be made. It was the duty of Humphrey
Potter, a boy, to turn a stop-cock to let the steam into
the cylinder and one to let in water to condense it at
certain periods of each stroke of the engine, and if
this were not done at the right time, the engine would
stop. He noticed that these movements of the stop-
cock handles took place in unison with the movements
of certain portions of the beam of the engine. He
simply connected the valve handles with the proper
portions of the beam by strings, and the engine be-
came automatic—a most eventful result.

A most interesting example of the evolution of an
invention is that of the cord-knotter of the self-bind-
ing harvester. The problem here was to devise a
mechanism which would take the place of the human
hands in tying a knot in a cord whose ends had me-
chanically been brought together around a bundle of
grain.

The first step was to select the knot which could be
tied by the simplest motions. The knot which the in-
ventor selected is that shown in Fig. 1, and is a form
of bow-knot.

The problem was to find how this knot could be
tied with the smallest number of fingers, making the
smallest number of simple movements. As anyone
would ordinarily tie even this simple knot, the move-
ments would be so numerous and complex as to seem
impossible of performance by mechanism. The in-
ventor, by study of his problem, found that this knot
could be tied by the use of only two fingers of one
hand, and by very simple movements. The knot will
best be understood by following the motions of these
fingers in tying the knot. Using the first and second
fingers of the right hand, they are first swept out-
ward and backward in a circular path against the two
strands of the cord to be tied, as shown in Fig. 2.

The fingers continue in their circular motion back-
ward, so that the strands of the cord are wrappéd
around these fingers, as shown in Fig. 3.

Continuing their circular motion, the fingers ap-
proach the strands of the cord between the twisted
portion and a part of the machine which holds the
ends of the cord, and the fingers spread apart as shown
in Fig. 4, so that they can pass over and grasp the
strands thus approaqhed, as shown in Fig. 5. The
fingers then draw back through the loop which has
been formed about them, the fingers holding the
grasped portion of the strands, as shown in Fig. 6.

The knot is finished by the completion of the re-
tracting movement _of the fingers through the loop,
thus forming the bow of the knot as shown in Fig. 7.

The inventor found that one finger could have a
purely rotary movement, as if it were fixed on the
arm and unable to move independently of the arm, and
the movement being as if the arm rotaied like a shaft,
but the second finger must be further capable of mov-
ing toward and from the first finger to perform the
opening movement of Fig. 4, and the closing move-
ment of Fig. 5, by which it grasps the cord. The in-
ventor accordingly, from his exhaustive analysis of
his problem, and his invention or discovery of the
proper finger motions, had further only to devise the
very simple mechanical device illustrated in Fig. 8 to
replace his fingers.

The index finger of the hand is represented by the
finger 8, which is integral with the shaft V. The sec-
ond finger of the hand is represented by the finger, U,
which is pivoted to the first finger by the pin, s. The
grasping movement of the finger, U, is accomplished
by a spring, V’, bearing on the shank, U’, and its open-
ing movement is caused by the travel of an anti-fric-
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tion roll, U”, on the rear end of the pivoted finger,
over a caam, V”, on the bearing of the shaft. The shaft
is rotated by the turning of a bevel pinion, W, on the
shaft through the action of an intermittent gear. The
necessity of drawing the fingers backward to accom-
plish the movement between Figs. 5 and 7 was avoided
by causing the tied bundle to have a motion away
from the fingers as it is expelled from the machine,
the relative motion between the fingers and the knot
being the same as if the fingers drew back.

Thus the accomplishment of a seemingly almost im-
possible function was rendered mechanically simple
by an evolution from the human hand, after an ex-
haustive and ingenious analysis of the conditions in-
volved.

It will be seen from the example I have given that
the constructive part of inventing consists of evolu-
tion, and it is the association of previously known
elements in new relations (using the term elements in
its broadest sense). The results of such new associa-
tion may, themselves, be treated as elements of the
next stage of development, but in the last analysis
nothing is invented or created absolutely out of noth-
ing.

It must also be apparent, that pure reason and
method, while not taking the place of the inventive
faculty, can clear the way for the exercise of that
faculty and very greatly reduce the demands upon it.

‘Where it is desired to make a broadly new invention
on fundamentally different lines from those before—

™

Fig. 8.
THE MECHANICAL FINGERS OF THE CORD KNOTTER.

having first studied the art to find the results needed,
the qualities of the material or other absolutely con-
trolling conditions should be exhaustively considered;
but at the time of making the inventive effort, the
details should be dismissed from the mind of how re-
sults already obtained in the art were gotten. One
should endeavor to conceive how he would accomplish
the desired result if he were attempting the problem
before any one else had ever solved it. In other words,
he should endeavor to provide himself with the idea
elements on which the imagination will operate, but
to dismiss from his mind as much as possible the old
ways in which these elements have been associated,
and thus leave his imagination free to associate them
in original and, as to be hoped, better relations than
before. He should invent all the means he can pos-
sibly invent to accomplish the desired result, and
should then, before experimenting, go to the art to see
whether or not these means have before been invented.
He would probably find that some of the elements, at
least, have been better worked out than he has worked
them out. Of course, mechanical dictionaries, and
other sources of mechanical elements and movements
will be found useful in arriving at means for accom-
plishing certain of the motions, if the invention be a
machine. Many important inventions have been made
by persons whose occupation is wholly disconnected
with the art in which they are inventing, because
their minds were not prejudiced by what had already
been done. While such an effort is likely to possess
more originality than that on the part of a person in
the art, there is, of course, less probability of its being
thoroughly practical. The mind well stored with the
old ways of solving the problem will be less likely to
repeat any of the mistakes of the earlier inventors,
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but it will also not be as apt to strike out on dis-
tinctly original lines. It is so full, already, of the
old forms of association of the elements as to be less
likely to think of associating them in broadly new
relations.

Nothing should be considered impossible until it has
been conclusively worked out or tried by experiments
which leave no room for doubt. It is no sufficient
reason for believing a thing won’t work because im-
memorial tradition, or those skilled in the art, say it
will not work.

In inventing a machine to operate upon any given
material, the logical way is to work from the tool to
the power. The tool or tools should first be invented,
and the motions determined which are to be given to
them. The proper gearing or parts to produce from
the power each motion for each tool should then be
invented. It should then be considered if parts of
each train of gearing cannot be combined, so as to
make one part do the work of a part in each train; in
short, to reduce the machine to its lowest terms. Oc-
casionally a mechanism will be invented which is ex-
ceedingly ingenious, but which it is afterward seen
how to simplify, greatly at the expense of its ap-
parent ingenuity. This simplification will be at the
sacrifice of the pride of the inventor, but such consid-
erations as cheapness, durability, and certainty of
action leave no choice in the matter. It will some-
times be found that a single part can be made to
actuate several parts, by the interposition of elements
which reverse the motion taken from such part, or
which take only a component of the motion of such
part, or the resultant of the motion of such part and
some other part. Where a machine involves the
conjoint action of several forces, it can be more thor-
oughly studied, if it is found there are positions of
the machine in which one force or motion only is
in operation, the effect of the others in such position
being eliminated, and thus the elements making up
the resultant effect can be intelligently controlled.

The drawing board can be made a great source of
economy in producing inventions. If the three prin-
cipal views of all the essentially different positions
of the parts of a machine are drawn, it will often be
found that defects will be brought to light which
would not otherwise have been observed until the
machine was put into the metal.

It is desirable to see the whole invention clearly in
the mind before beginning to draw, but if that cannot
be done, it is often of great assistance to draw what
can be seen, and the clearer perception given by the
study of the parts already drawn, assists the mind in
the conception of the remaining parts.—Abstract of a
paper read before the American Institute of Electrical
Engineers.

Start of the Wellman Polar Airship Expedition from
Paris,

On Friday, the 15th instant, Walter Wellman, the
intrepid explorer who is about to attempt the 1,200-
mile journey from Tromsoe, Norway, to the North Pole
and back in the largest dirigible balloon that has ever
been built, started from Paris. A special freight train
was employed to transport the airship, its appurten-
ances, and supplies to Norway. Mr. Wellman will be
accompanied on his journey of exploration by an ap-
pointee of the United States Weather Bureau, an
expert aeronaut, and a mechanic. Notwithstanding
that a recent test of the two motors of the airship
is said to have shown the development of 100 horse-
power as against the 75 contracted for, Wellman ex-
pressed himself as much better satisfied with the bal-
loon part of his airship than with its mechanical feat-
ures. He expects to get the latter perfected, however,
and to make a number of trial tests before starting on
the actual journey about the first of August. In case
of an accident to the airship, the explorers expect to
make their way back over the ice on sledges drawn by
the motor ski-supported bicycle illustrated in our last
issue.

el i

The principal producing centers of coke in Germany
are on the Ruhr, on the Sorre, at Aix-la-Chapelle, in
Silesia, in the environs of Obernkirchen, and near
Zwickau in Saxony. The basin of the Ruhr produces,
according to the German statistics, about 65,000,000
tons of coal and about 11,000,000 tons of coke annually.
This is the firmest of the German cokes and the most
valuable with reference to its chemical constitution.
The following figures are compiled from late sources
and show that Germany is at the head of the Euro-
pean countries in this branch of industry, and is secona
only to the United Statesr~

Germany, 14,004 tons; Great Britain, 10,000; Bel-
gium, 2,048; Russia, 2,000; France, 1,850; Austria-Hun-
gary, 1,300; Spain, 405; Sweden, 60; Denmark, 19;
Italy, 18. Total for Europe, 31,704 tons.

United States, 23,039 (this figure is not the latest re-
turn, but will answer for comparison); Canada, 342;
Japan, 70; Australia, 127; add Europe, 31,704. Total
for the entire world, 55,282 tons.—Revue des Eclair-
ages.
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A ONE-HUNDRED-TON DERRICK CRANE FOR FITTING
OUT VESSELS.

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

An interesting electric crane of the derrick type is
now in operation at the Greenock dockyards of the
Scott Shipbuilding and Engineering Company, on the
River Clyde, for facilitating and expediting fitting-out
operations on large vessels. The crane has been de-
signed and constructed by Messrs. George Russell &
Co., of Motherwell near Glasgow, to whose courtesy we
are indebted for the accompanying illustration. The
crane is erected on the west bank of a new fitting-out
basin that has recently been completed. Owing to the
design of the crane, it has been possible to place its
center extremely close to the edge of the quay wall.

As will be observed from the illustration, the crane
itself is carried on three masonry pedestals or piers,
the advantage accruing from which is that it is possible
to get clearance for the sides of vessels. The piers
supporting the center mast and diagonal legs are con-
tinued to a height of twenty-five feet above the level
of the quay. The piers are built upon concrete foun-
dations of a great depth. In the case of the
pedestal carrying the vertical mast of the crane, the
center of the pier is only seven feet from the edge of
the quay. This enables the crane to deal with its max-
imum load of one hundred tons at an effective reach
of sixty-three feet from the edge of the quay.

The mast of the crane is built up of steel plates and
angles well braced together, and connected at the bot-
tom by a massive steel box girder, which transmits
the vertical pressure to the center pin. This vertical
pressure is distributed over the surface of the concrete
by a large base, which insures the imposition of a
small pressure on each square foot of concrete. At the
top of the mast is a heavy forged steel post, in which
the upper end of the mast terminates, and to which
also the diagonal
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in the center of the barrels, with the two sections of
the barrel on either side grooved right and left hand,
so that the ropes can coil-on both ends simultaneously,
thereby dividing the stresses equally between the two
sides of the mast. Four hundred feet of cable can be
wound on each section.

In order to clear the gunwales of a vessel when
the crane is working at its maximum radius of seventy
feet, there is allowed a clear height of thirty-five feet
between the edge of the wharf and the under side of
the jib. The main hoisting block has a vertical range
of one hundred feet, and the load is carried on eight
parts of rope, thereby giving a duplicate quadruple
purchase. The load-carrying device 1is ingenious.
There is a cylinder containing oil on which the load
is carried, and the latter is able to revolve with very
little resistance by means of a lifting ring with a pis-
ton at its upper end. In order to overcome oil leaking
from the cylinder, which is made of steel, there is a
gun-metal liner three-eighths inch in thickness.

The crane has been tested to one hundred and twenty
tons with complete success, though the maximum
working load is one hundred tons at any radius be-
tween a maximum of seventy feet and twenty-five feet,
at a lifting speed of five feet per minute. Ninety tons
can be raised at seventy-five-foot, eighty tons at eighty-
foot, seventy tons at eighty-five-foot, and sixty tons at
ninety-foot radii. With loads from ten to fifty tons the
lifting speed is ten feet per minute, and for loads less
than ten tons, forty feet per minute. With the inde-
pendent light purchase gear a weight of ten tons can
be lifted at any radius up to one hundred feet. The
slewing speed with the full load of one hundred tons
is one hundred feet per minute.

With this appliance the operations of fitting out a
vessel can be expeditiously carried out. The radius
of the crane enables the whole beam of the ship to be

515

A LOCOMOTIVE BOILER EXPLOSION.

It is seldom surely that the ubiquitous camera has
recorded a more picturesque view of an exploded loco-
motive boiler than that shown in the accompanying il-
lustration. The accident happened at the town of Dale-
ville, Ark., on a road known as the Ultima Thule, Arka-
delphia and Mississippi Railroad. The . engine had
been in the shop undergoing repairs, which had just
been completed. After washing out the boiler, sufficient
steam was raised to run the engine out of the shop and
over the cinder pit, where the explosion occurred. The
injectors on both sides had just been tested and found
in good condition, and by the use of the blower the
steam had been raised to the desired pressure of about
145 pounds to the square inch, when the boiler gave
way. We are indebted for the photograph to Mr. A. A.
Peters, master mechanic of the A. S. W. R. R., of Gur-
don, Ark., who informs us that it was impossible to
determine the age of the boiler, the name and number
plate both having been removed. It was built of 34-inch
iron, and the seam on the bottom of the barrel was
reinforced with an additional 34-inch sheet, making
with the covering strip a total thickness of 1% inches.
The explosion tore the sheet off through the line of
the rivet holes, tearing into the connection sheet near
the firebox. The barrel was entirely carried away be-
tween the firebox and the front rings of the boiler.
Twenty of the flues collapsed, and were split open as
though they had been cut through with a chisel, for a
length of from 10 to 24 inches. The front flue sheet
was broken in pieces and the nozzle and front end
were blown entirely away. At the time of the acci-
dent a man was oiling the driving box of the front
right-hand driver. The explosion tore the frame apart
at this point, blew this driving wheel off its axle and
entirely away from the engine, and, of course, killed
the oiler. Subsequently to the accident, Mr. Peters,

who was called in

legs are fixed by
means of trun-
nion rings. To
overcome the lia-
bility of bending
stresses upon the
diagonal stays,
the connecting ar-
rangement at this
upper end is such
that the center
line of each diag-
onal intersects
the center line of
the mast. To the
concrete base is
bolted a heavy
steel plate, which
carries the cast-
steel slewing rim
of the crane, and
also a cast-steel

t o investigate,
and, if possible,
explain the explo-
sion, took off the
pop valve, tested
it with water
pressure, and
found that it went
off at 140 pounds.
The engine had
been carrying 145
to 150 pounds pre-
vious to its visit
to the shops. One
fact to be noted
was that some
time previously a
new firebox had
been put in the
boiler, and there
was a smaller
number of flue
holes in the fires

socket in which
the center pin is . . :
fitted. Forward Driving Wheel Blown Away; Bar Frame Broken; and One Section of Barrel Entirely Destroyed.

The tapered
diagonal legs are
connected at their bases with the central pier by hori-
zontal stays built of steel plate and angles. In order
to resist any compressive strains to which they might
be subjected, they are stiffened by a lattice construc-
tion. The diagonal legs rise at an angle of forty-five
degrees, while the base horizontal girders similarly
form an angle of forty-five degrees with the edge of
the wharf in the ground plan, thereby leaving ample
space on either side of the crane for the accommoda-
tion of material. The railroad tracks are laid parallel
with the edge of the wharf.

The electrical equipment comprises four motors and
gearing. For derricking the jib, there is one motor
of fifty horse-power running at 290 revolutions per
minute; one of similar horse-power for the main pur-
chase hoisting, and two of thirty-five brake horse-
power for light purchase hoisting and slewing respec-
tively, representing an aggregate of 170 brake horse-
power. Each motor and its attendant gearing are in-
dependent, and all are controlled from a cabin carried
on the side of the mast at a height of fifty-six feet
above the level of the quay, so that the operator has
a clear and uninterrupted view of the whole field of
operations. The equipment in the cabin comprises
the main switchboard and four controllers, as well
as the hand wheels for applying the auxiliary braking
arrangements. Each motion is fitted with automatic
electric brakes, and for the hoisting and derricking
gears powerful hand brakes are provided. All the
main spur wheels are of cast steel, while the smaller
wheels and pinions have machine-cut teeth. In the
cases of the slewing and derricking gearing the worm-
wheels are of gun metal, with the worms of forged
steel. The main barrels for hoisting and derricking
are of seven foot diameter, right and left screw grooved
in the lathe. The design of these barrels constitutes
an importa. * feature, since the spur gears are placed
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commanded; and for lifting and lowering into position
the heavier sections of the vessel’s machinery instal-
lations, it has proved to be especially advantageous.

The Current Supplement,

The current SUPPLEMENT, No. 1590, is opened with
an illustrated article on the rotary converter sub-sta-
tions of the Long Island Railroad. A very practical
article is that on Tinning. Mr. J. E. Thornycroft con-
cludes his articles on gas-engines for ship propulsion.
The second installment on ‘“Canals, Ancient and Mod-

ern,” is published. Mr. Nelson P. Hulst concludes his’

treatise on the Metals in Human Progress. Some sta-
tistics are published on the foreign commerce of the
United States. Mr. Robert Grimshaw writes instruc-
tively on Gypsum, a much-misunderstood materidal.
Some devices for determining the energy losses in
sheets of iron are described by Dr. Alfred Gradenwitz.
Perhaps the most important paper in the current Sup-
PLEMENT is that by Marconi on the control of the di-
rection of electric waves. The paper relates to results
observed when, for the usual vertical antenna em-
ployed as receiver or absorber in a wireless telegraph
station, there is substituted a straight, horizontal con-
ductor placed at a comparatively small distance above
the surface of the ground or water. Major Ormond
M. Lissak’s paper on Primers and Fuzes for Cannon
is concluded. The preliminary report of the State
Earthquake Investigation Commission is presented.
_ .t r—

Since 1898 there have been completed for the French
navy thirteen armored cruisers, which may be divided
into five types: Three units of 7,700 tons, three of
9,500 tons, five of 10,000 tons, one of 11,300 tons, and
one of 12,500 tons. In addition to these, there are
under construction three additional cruisers of 12,500
tons, and three of 13,600 tons.

box flue sheet
than in the front
flue sheet. These
surplus holes were
closed with pocket-flues, nearly all of which blew out
of the sheet at the time of the explosion, and crashed
into different places in the machine shop. Some idea
of the enormous energy of the explosion is given by
the fact that these pocket flues had been rolled into
the flue sheet and beaded.

As to the cause of the disaster, we can only suggest
that in putting on the reinforcing strip along the bot-
tom seam of the barrel, fresh rivet holes may have
been drilled intermediate of those already there, and
the available sectional area along the seam so greatly
reduced, that it was actually weaker rather than
stronger for the third plate. The fact that the sheet
parted, in spite of its total thickness of 114 inches,
along the line of the rivet holes; would seem to sug-
gest this as the cause of the disaster.

The Armament of the ‘“Dreadnought,

As a result of prolonged trials and experiments by
the British Admiralty, it has been decided that the
main armament of the “Dreadnought,” which is rap-
idly approaching completion, is to comprise ten of the
new 12-inch Mark X wire-wound, breech-loading, quick-
firing guns. The weapon is the most powerful that
has yet been designed for naval purposes. It is 45
calibers and weighs 58 tons. The weight of the pro-
jectile is still, however, the same as in the former
weapon, that is, 850 pounds, but its penetration is much
greater, being through 51 inches of wrought iron at
the muzzle, while its velocity is 2,900 foot-seconds.
The powder charge will be 325 pounds of modified cor-
dite. The firing capacity of this weapon is two rounds
per minute. The ‘“Dreadnought” will be ready for
steam and gunnery trials in October, by which time
construction will have occupied a little more than one
year.
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FRENCH CANDLE
MAKING,

BY JACQUES BOYEK.

The tallows, oils
and other fatty
substances from
which common
candles are made
are mixtures of a
solid fat, stearine,
with a liquid fat,
or oil, oleine.
Most of the defects
of the old-fashion-
ed tallow candle
are due to the lat-
ter ingredient, the
elimination of
which results in
the production of a
stearine candle,
which does not

run and ‘“gutter”
in burning or
grease everything
that it touches.
The problem of
producing stear-
ine candles, first
broached by
Braconnot, w a s
solved theoreti-
cally by the cele-
brated Chevreul
a n d practically
by Milly and Dr.
Motard, who suc-
ceeded in over-
coming the tech-
nical difficulties
and laying the
foundation of the
new industry. In
particular, they

substituted lime Fig. 6.—Rolling Wax Candles.

for soda in the

process of saponification and employed boric
acid in the preparation of the wicks, a treat-
ment which is essential to satisfactory com-
bustion. Since their time the various op-
erations of the manufacture have been lit-
tle changed except by the introduction of
some mechanical improvements.

The first process is the saponification of
the fats, which is effected in closed vessels,
under pressure, a condition which reduces
the proportion of lime required for precipi-
tation to two or three per cent. A cylindri-
cal copper boiler is filled with about 4,000
kilogrammes (4 tons) of tallow or oil and
2,000 liters (550 gallons) of water in which
120 kilogrammes (264 pounds) of lime have
been slaked. Steam at a pressure of eight
atmospheres is then introduced and the di-
gestion is continued for four hours. When
the contents of the vessel have cooled to
130 deg. C. (266 deg. F.) they are drawn off
in two successive portions, one consisting of
the fatty acids resulting from the action of
the steam on the fats, and the other of
glycerine and water, holding in suspension
the lime soap which, when decomposed by
sulphuric acid, yields an additional quan-
tity of fatty acids. The mixture of fatty
acids, when freed from glycerine, consists
of solid stearic and palmitic acids and liquid
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Fig. 8.—Reeling Wax Tapers.
THE MANUFACTURE OF CANDLES IN FRANCE,

oleic acid. (The
“stearine” of com-
merce is a mixture
of stearic and
palmitic acids.)
The mixture of the
three fatty acids is
treated with sulph-
uric acid, washed
with steam, dis-
tilled and run into
iron pans where it
solidifies in thin
cakes. These
cakes, wrapped in
haircloth, are first
pressed cold and
then pressed again
between cast-iron
plates heated by
steam to 35 or 40
deg. C. (95 to 104
deg. F.). In these
operations the oleic

Fig. 7.—Cupping, Labeling and Packing Night Lights.

acid is forced out through the filtering cloth
leaving the “stearine” behind as a white,
solid, and brittle mass.

The wick of the stearine candle is com-
posed of three cotton strands braided to-
gether. One of the strands is twisted- more
tightly than the others, the result being that
the end of the wick, as it burns, bends to
one side and reaches the cuter or oxidizing
part of the flame. This bending is increas-
ed by the weight of the little glassy beads
of fusible borates which, formed by combina-
tion of the ash with the boric acid in which
the wick has been soaked, appear successive-
ly on the end of the wick and drop into the
pool of melted stearine. By these devices
both ash and carbon are disposed of and
the candle needs little snuffing.

The stearine is melted in basins heated
by steam from which it is dipped with
spouted pails and poured into the molding
machine. This consists of a double row of
slightly-tapering tubes, in the axis of each
of which a wick is kept taut by a pin above
and a reel below. When the stearine hag
hardened the attendant opens the top of
the machine, raises the row of molds with
the aid of a train of wheelwork, passes a
knife under it to cut the wicks, and re-
moves the candles from the molds. The
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candles are then trimmed to uniform length by a
small and swiftly-moving circular saw and carried by
an endless chain to. rotating brushes which clean and
polish them. After receiving the mark of the factory
from a moderately-heated silver die they go to the
packing room, where girls wrap them in paper and put
them into boxes. Colored candles are made by the
same process except that the desired color is mixed
with the melted stearine, in steam-heated vessels, be-
fore molding.

Most French candlemakers manufacture, in addition
to stearine candles, wax candles, night-lights and
paraffined paper.

Wax, like tallow, has been used for illumination
for centuries, but nowadays the high price of wax has
almost abolished the use of wax candles in France,
except in the ceremonies of the Roman Catholic
Church.

In the manufacture of wax candles the wax is first
bleached by spreading it in a thin layer on canvas
and exposing it to the sun for several days. By re-
peating this process a second time a sufficient degree
of whiteness is obtained. As no satisfactory method
of preventing the adherence of wax to the mold has
yet been devised, wax candles are still made in.the
old way, by pouring the melted wax on the wicks.
The wicks are attached to a horizontal hoop suspended
from the ceiling over a steam-heated basin of melted
waX. The candle maker, with a dipper, pours a little
wax over each wick in succession, repeating the opera-
tion until the candles have attained the desired thick-
ness and testing their diameters, from time to time,
by passing an iron or copper ring over them. When
all the candles exactly fit the ring they are taken down,
softened by plunging into warm water and rolled
under a board on a table in order to make them truly
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Fig. 9.—Making Small Wax Candles by Pouring.

is turned slowly by nand. The operation is repeated
two or three times, the size of the hole through which
the cord passes being increased each time. When the
waxed cord has attained the required size it is wound

Fig. 10.—Preparation of Paraffined Paper.

cylindrical. In the
bottom of each
candle a little hole
is made, with a
wooden point, to
facilitate its attach-
ment to the chande-
lier.

In the manufac-
ture of wax matches
and the long and
slender tapers which
are known as ‘“rats
de cave” (“cellar
rats”’) the method
introduced into
France by Pierre
Blesmiare in the
middle of the seven-
teenth century is
still in use. One of
the accompanying
photographs illus-
trates the method
as it is practised to-
day in the Carriére
factory, at Bourg-la-
Reine, near Paris.
The cords of which
the wick is compos-
ed pass into a basin
of melted wax heat-
ed by a small fur-
nace, from which
they are drawn
through a perforat-
ed plate to a large
wooden drum which

on large reels in skeins of 400 or 500 meters (about
1,500 feet) which are boxed and shipped to wholesalers.
It is also furnished in lengths of from 3 to 10 meters
(10 to 33 feet) folded as often as may be required for
convenient packing. These tapers are now used
chiefly by wine merchants, and by sextons in lighting
church candles.

The very short and thick candles called veilleuses,
or night candles, are composed of a mixture of wax
and stearine. The molding machine, shown in one
of the photographs, differs considerably from the ap-
paratus used for ordinary candles, although the prin-
ciple of the operation is unchanged. After the little
candles have cooled the attendant removes them from
the molds and conveys them to women who put them
into tin cups which prevent the escape of melted wax
during combustion, and pass them to other women
who label and pack them.

Paraffined paper is made simply by drawing long
rolls of paper, by means of a series of cylinders,
through a steam-heated trough containing a solution
of paraffine and stearic acid, and thence to a large
wooden cylinder on which it is rolled.

It is reported that an engineering firm at Pittsburg
has patented a new type of universal plate mill. The
mill will be driven by an electric motor of 6,000 to
8,000 horse-power capacity, this, it is said, being the
first time that a mill of this character and size has
been electrically driven.

Fig. 6.—Molding ¢ Carriere Veilleuses® or Night Lights.

THE MANUFACTURE OF CANDLES IN FRANCE.
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Influence of Invention on Industry.

Sir William Bailey, a prominent English scientific
writer, recently delivered a lecture before the Manches-
ter Literary and Philosophical Society on the topo-
graphical distribution of men of genius in Great Brit-
ain. He stated that the county of Lancashire had pro-
duced a large number of inventors, who, during the
last hundred years, had exerted a great influence on the
prosperity of that country, and, indeed, had done more
to change the face of the world by their mechanical con-
trivances than any other combination of inventors.

Sir William Bailey’s statement is doubtless true to a
certain extent; and it is to be deplored that, notwith-
standing the universal good these Lancashire men
wrought, all, with two exceptions, were subjected to ill-
treatment at the hands of the communities they direct-
ly benefited, and died in poor circumstances.

It is interesting to note that in the first half of the
seventeenth century Torricelli invented the barometer
for indicating the pressure of the atmosphere, and in a
few years the Marquis of Worcester and Savary fol-
lowed their illustrious leader by introducing their ex-
perimental engines. After this nothing of importance
took place until 1712, when Newcomen invented his sim-
ple vacuum or atmospheric engine, which did usefui
work for a hundred years before James Watt’s double-
acting engine, with the conical pendulum or governor
balls for controlling it, became popular.

In 1700 England was not superior, nor even equal, to
the manufacturers on the Continent. A small trade
was doane in iron, but all bar iron was imported. About
this time the Dutch loom was introduced into Lanca-
shire. Paper making had been introduced by foreign-
ers in the reign of Henry VIIIL.,
in the time of Elizabeth, but the best paper, used in
the printing of books, came from France. From Hol-
land came improved windmills and the waterwheel,
while Dutch engineers were engaged in erecting pumps
and providing water supplies, and the Norfolk Broads
and the famous Bedford Level were also finished under
Dutch management in the reign of Charles II. The
goldsmiths of Bristol, York, and London did some good
work; but in metal-work and in textile fabrics England
was much inferior to foreign countries, both in design
and manufacture. Soon after the commencement of the
eighteenth century, Manchester and Liverpool increased
rapidly in importance, and Manchester in 1720 obtained
a bill for making the river Irwell navigable to the Mer-
sey and to the sea. The increased facilities thus afford-
ed gave a great impetus to the industrial prosperity of
England.”

A great demand for textile goods for export
caused those engaged in the trade to desire means
of increasing the production, and the fiy shuttlie, an in-
vention that doubled or trebled the output of the weav-
er, came from Kay, of Bury, in 1733. Many other ma-
chines were invented by the unfortunate Kay, who was
much ill-used by those whom he had benefited, and was
cobliged to leave Bury to save his life. He died in pov-
erty and obscurity in France, the place of his burial
being unknown. This new system of weaving quickly
exhausted all the productions of the spinsters, for the
new looms could use more weft and warp in a day than
the spinsters could produce in a week. Inventors were
thus naturally led to consider how to increase the pro-
duction of the spinning wheel, the result being the in-
vention of the spinning jenny. A careful consideration
of the claims of James Hargreaves, of Blackburn, and
Thomas Hayes, of Leigh, tends to prove that they in-
vented the jenny simultaneously and independently.
Between 1766 and 1769 Hayes produced one with six
spindles, and, about the same time, Hargreaves made
one with twelve spindles. The next important inven-
tion was that of Samuel Crompton, of Bolton. It was
still found impossible to meet the demand created by
the new loom, and, in the year 1775, Crompton invented
the spinning mule. At this time, most of the fine
yarns were imported from India, but by the year 1805
England began to expoit yarns to that country. Cromp-
ton was in great fear at one time because of the en-
mity of workmen, and in 1811 the government made
him a grant of $25,000. At the commencement of
the nineteenth century, many men were app’ying
themselves to the driving of Kay’s loom and Crompton’s
mule by steam power, but it was reserved to two
Stockport manufacturers, Radcliffe and Horrocks,
to invent the first practical steam loom, in 1805. This
produced a famine in yarn which continued until
1834, when the self-acting mule was invented by
Riehard Roberts. It is now used extensively all over
the world, and it is one of the inventions that have
placed Lancashire manufacturers in the front rank.
Roberts was one of the greatest mechanical inven-
tors of the nineteenth century. Although he never

and a few mills existed.
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went to school, he was an accomplished mathematician
and draughtsman, and would never permit experimental
work to proceed until high-class detailed drawings were
prepared. Among his many devices may Le mentioned
the slide lathe, the metal planing machine, the penta-
graph automatic drilling machine, and the Jacquard
punching machine. Although the men of Manchester
agreed to allow him $5,000 a year if he would come to
live in that city, he died in poor circumstances in Lon-
don, and was buried in Kensal Green Cemetery.

William Sturgeon, the inventor of the electric mag-
net, was born near Lancaster. He enlisted in the army,
and while undergoing his training he began to study
thunderstorms, lightning, and electricity, and in 1825
presented to the Society of Arts his first soft iron elec-
tro-magnet, for which he was awarded a premium of
$150 and a silver medal. He started the Annals of Elec-
tricity, to which all the foremost inventors of the age
contributed. His life, however, was one perpetual strug-
gle with adversity, and, in 1850, the Bishop of Manches-
ter and the Literary and Philosophical Society of Man-
chester petitioned the government on his behalf, obtain-
ing for him a grant of $1,000 and an annuity of $250,
which, unfortunately, he only lived to enjoy a few
months.

Great improvement in the quality of manufactured
iron was effected by the invention of the puddling fur-
nace by Henry Cort, of Lancaster, in 1784. Its object
was to remové the impurities of English iron, and its
success was immediate and remarkable. Cort also made
rolling mills with grooved rollers, and his inventions
gave a great impetus to the production of iron, which
rose in two years from 90,000 tons to 5,000,000 tons per
annum. He died poor and neglected. Among other
prominent inventors the name of James Joule, who was
born in Salford, may be mentioned. In addition to dis-
covering the mechanical equivalent of heat, he was the
first to invent electric welding, and his investigations
in electricity generally have been considered of consid-
erable scientific value. The patent lever watch was not
invented in France, as has been asserted, but by Lither-
land, of Warrington, in 1791. The name of John Rams-
bottom is well known in connection with railway engi-
neering. He invented the double safety valve, the meth-
od of feeding moving locomotive tenders with water,
made many improvements in looms, and designed the
condenser lubricator for engines. His most important
invention was the “weft-fork” for steam looms, which
was the means of greatly increasing the productive
power of the weaver.

— O

A Fire Shield.

A Southern inventor has made improvements in a
fire shield, which if it can be dropped or moved into
position at the proper or critical moment will be a de-
cided practical gain in fireproof construction for use
as a barrier in proscenium arch openings of theaters.
The shield is embraced by and vertically movable in
trough-shaped guides, and is provided with any suit-
able suspension device. It comprises two skeleton
frames, each preferabiy comnsisting of a number of
metal bars or strips, which intersect at right angles,
the meeting and crossing portions being rigidly con-
nected by stove bolts. By this construction a large
number of panels are formed, each closed by a pane of
mica, the panes being clamped between the two curtain
frames. On the breaking out of a conflagration, it is
only necessary to place the shield into position, when
between the stage and the auditorium a transparent
mica obstacle is interposed. This permits the firemen
and attendants to intelligently direct their work to
prevent the spread of flames or to extinguish them.
The transmission of light through the mica illumin-
ates the theater in case the usual lights are put out
of use, and provides ample means for actors or audi-
ence to see their way to safety. The shield is rigid in
every part, and where it has been moved into place to
close the arch opening, no amount of heat short of
that which is sufficient to melt or fuse the steel frame-
work can operate to effect the most minute passageway
for the escape of flames, gases, hot air, or any products
of combustion. In this particular it is an improve-
ment over asbestos curtains, that are blown away at
the sides or edges from the stage opening by the force
of heated drafts common to theater fires. At the lower
edge of the shield is attached a tubular rib, compactly
filled with a packing composed of powdered mica and
asbestos. It affords great rigidity to the sheld, and
effectually resists the action of the hot air and flame,
which seek to gain egress underneath the shield. The
shield may be made also in the manner of a pair of
sliding doors, which may be arranged to slide from
opposite sides of the stage.

James L. Branson, the inventor of the knitting ma-
chine which bears his name, was found dead in the
stable attached to his residence at Doylestown, Pa.,
some weeks ago, having been Kkilled in some manner
by a horse. His knitting machine was invented during
the civil war, and it is said to have yielded him a
profit of $60,000 in three months.
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DEVICE FOR MOVING PUMP PISTON RODS.
A very useful device has recently been invented for
moving or adjusting a pump piston rod while setting

DEVICE FOR MOVING FUMP PISTON RODS.

the valve therefor. The device will enable an engineer
to place the pump piston rods at any desired position,
to faciiitate the packing of the stuffing boxes when it
is necessary to remove the giand or follower, or in
order to set the pump valves when the piston must be
moved to a central position. The device comprises a
longitudinally slotted fulcrum bar, the opposite mem-
bers of which are perforated to receive a fulcrum pin
on which the operating lever is mounted to swing.
This lever is provided with spaced or forked members,
adapted to receive the piston rod and engage the driv-
ing block thereon. The piston rod, as is usual, con-

DETAILS OF THE PISTON ROD MOVING DEVICE.

nects with the plunger in the piston cylinder, and with
the piston in the steam cylinder. Adjusting bolts are
threaded into the ends of the fulcrum bar, and their
pointed heads engage depressions in the cylinder
heads. The position of the lever with relation to the
fulecrum bar may be changed by simply removing the
fulerum pin, and passing the latter through another
pair of perforations. When not in use the lever may
be removed and placed alongside of the bar, thus
taking up but very little room. The inventor of this
device is Mr. Hans Linke, 312 West 123d Street, New
York, N. Y.

IMPROVED SCAFFOLDING.

A novel form of scaffolding has recently been in-
vented, which is particularly adapted for use on roofs
of buildings. 1t will be found very convenient when
repairing chimneys or doing other work on a roof, as
it may be easily handled or placed in position, and
when not in use it can be compactly folded for storage
or transportation. The scaffolding comprises a pair
of bars, each consisting of two sections which are

IMPROVED SCAFFOLDING.
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hinged together. In use the bars are passed over the
ridge of the roof, with the sections resting against
opposite sides, as shown by Fig. II. in the accompany-
ing engraving. The sections, it will be noticed, are
provided with under-cut or T-shaped notches, which
are adapted for engaging links or loops used in sup-
porting brackets. The upper or horizontal member of
each bracket consists of a bar with perforations in its
under side, and the vertical member of the bracket
carries a pin at its upper end, which is adapted to
engage one or other of these perforations, according
to the pitch of the roof. The method of linking the
bracket bars to the notched bars is clearly illustrated
in Fig. III. When the brackets are in position, a scaf-
folding plank is supported on them. In some in-
stances it may be necessary to use the bars at their
full length on one side of a roof; that is, to reach
from the peak of the roof to the gutter. In such a
case hooks are used, which are connected to the bar
by a loop, and these hooks are adapted to engage the
peak of the roof, as indicated in Fig. I. As the notches
in the bars are of T-form, it is obvious that the bars
may be used either end up. Mr. John Emberson,
43 North Lexington Avenue, White Plains, N. Y., is
the inventer of this improved scaffolding.
—_— ——t—r—
AN IMPROVED NON-SKIDDING TIRE,
Motorists all know that the greater percentage

of automobile accidents are due to side slipping or

AN IMPROVED NON-SKIDDING TIRE.

skidding. It is to eliminate as far as possible this
dangerous feature that the tire herewith illustrated
is designed. The tire depends for its action on the
fact that a square-edged piece of rubber cannot be
made to slip on a smooth or wet surface. Fig. 2 shows
a tire as fitted to an ordinary wagon wheel, it being
necessary only to bore a few holes through the felloe
for the bolts which serve to hold the rings. The illus-
tration shows the original iron tire still in place,
which allows of using the vehicle with or without rub-
ber tires as desired. This type of tire is particularly
adaptable to ambulances, undertakers’ wagons, and de-
livery vehicles. The surface 7T represents the nor-
mal tread surface. Upon rounding a curve the tend-
ency would be to bring the secondary tread sur-
face T’ in contact with the roadbed. This interposes
the edge E, which under ordinary conditions is calcu-
lated to prevent skidding. Should the speed be un-
usually great, or the curve very short, there is still a
secondary edge E’ to be called into play. The founda-
tion layers of supporting fabric are designated by L.
They serve to resist the force exerted at £ when said
edge is brought into commission. The rubber. but-
tresses reinforce the walls and protect the tube irom

A NEW INSULATOR PIN.
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the rings. The tire is bolted to the felloe F by means
of metal rings R. These rings also give support to
the walls of the tire. In Fig. 1 the tire is shown as
adapted to a specially-designed rim for automobile use.
A metal cap ¢ may be fitted over the felloe, so as to
permit riding home on the rim without injury to
the same in the event of serious accident to the tire.
The positive mode of attaching the tires is an impor-
tant feature of the invention. Owing to the unusually
heavy construction about the air space, the tire is less
liable to be punctured. The flat tread is an ideal one,
because it presents a maximum friction surface for the
roadbed. As a matter of fact, the so-called round
tread is really flattened out as it bears the weight of
the car, and this constant bending soon tells on the
tire. The improved tire may be as easily repaired in
case of puncture as other types; for the rings may be
removed without jacking up the axle. Dr. John K.
Broderick, of 805 North Main Street, St. Louis, Mo.,
is the inventor of this improved tire.

A NEW INSULATOR PIN.

In the description of the transmission line and third-
rail system of the Long Island Railroad published in
our issue of June 9, mention was made of a new type
of iron insulator pin employed. This pin, which is a
radical departure from previous practice in pin design,
is the invention of Mr. W. N. Smith, of Westinghouse,
Church, Kerr & Co., who has applied for a patent on
the device. The new pin combines several important
advantages, as follows: It does away with the neces-
sity of boring holes in the crossarms, thereby conserv-
ing the whole strength of the arm and lengthening its
life; the metal composing it is distributed in the most
effective manner possible, as its cross section is great-
est next to the arm where the greatest resistance to
bending is required; and finally, the shrinkage of the
arm can more effectively be taken care of by the U-bolt
and strap than by any of the other forms of pin fas-
tening in common use, as there is no tendency to dis-
tort the bolt, and consequently, there is no possibility
of the pin standing crooked upon the arm after the
shrinkage has been taken up. Furthermore, it is prac-
tically indestructible, and instead of being one of the
weakest factors in line construction, this pin is ex-
pected to be the strongest.

More than 8,000 of the pins, as originally designed
and shown in the accompanying illustration, were used
in the transmission line construction of the Long Isl-
and Railroad, carrying 250,000 circular mil cables in
spans averaging 150 feet in length, and no failures
have yet been reported after over a year of service. A
dozen or more standard sizes of the improved design
are being worked up to fit several sizes of crossarms
and pole tops, and to carry insulators of varying sizes
up to the highest voltages in practical use. The pins
will be made of either cast or malleable iron to suit
different conditions, and will it is believed fill a long-
felt want for a pin which combines at a reasonable
cost the maximum of strength and durability both in
itself and in the crossarm to which it is fastened.
While it is designed particularly for use with wooden
crossarms, it can readily be adapted to steel cross-
arms, and to such special fixtures as are often neces-
sary in heavy transmission line construction. On ac-
count of its superior mechanical design, it will also
without doubt find a place in heavy catenary trolley
construction, which is now being actively developéd
for the electrification of railways by the single-phase
system.

A New Trolley Car Headlight.

Ora E. Mitchell, the conductor of a Los Angeles
street car, has devised a very successful headlight for
trolley cars, which is under entire control of the motor-
man. There has been a demand for a light of this kind
for use on suburban lines and those which have many
curves. The headlight of the ordinary type, which is
rigidly fixed to the dashboard, projects its light off at
an angle when rounding a curve, and the track in
front of the car is without any illumination whatever.
The light invented by Mr. Mitchell is mounted in such
a manner that it may easily swing from one side to the
other, and is controlled by pneumatic pressure. The
means of control is under the motorman’s foot, and
by a mere pressure of the toe he can direct the beam
just where it is desired. The apparatus has been given
a severe test in practice, and has been found to be a
great improvement on the old form of light. This
headlight will be adapted for use on automobiles as
well as street cars.

A great improvement has been recently made in the
machinery for making seamless hosiery. Under the
old system, the rib or upper portion of the hosiery
was made on one machine, the circular leg work on
another, and finished on & third, but by the new ma-
chine the work is pertormed from start to finish in
one operation. The new machine begins on the rib
work, and automatically changes to the circular leg
portion, then it makes the heel, foot, and toe, and
starts on another piece without any intermission.
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ODDITIES IN INVENTION.,

FOLDABLE MILKING ST0OIL. AND PAIL HOLDER.—A very
convenient device for the farm has recently been in-
vented by a resident of Iowa. It consists of a milking
stool which can be folded when not in use, and a pail
holder attached to the stool, which can be adjusted to
suit the convenience of the user. The frame for the

FOLDING MILKING STOOL AND SEAT HOLDER.

pail consists of a spring clasp, which permits the pail
to be inclined toward the cow, if desired, or moved
to an upright position to prevent spilling the milk.
The pail is held in the position at which it is set by
the frictional contact of the clasp.

TiME-CONTROLLED L.aAmMpP.—A resident of Georgia has
invented a combined lamp and alarm clock, which is
so arranged that the lamp will be automatically light-
ed when the alarm goes off. The lamp is of the cen-
ter-draft type, and in the central sleeve is a tube which
carries a plunger with a match in its upper end. The
plunger rests on a strong spring, which is held under
tension by a trigger connected with the alarm mech-

TIME-CONTROLLED LAMP.

anism. When the alarm is sounded the trigger is
sprung, and the match is forced up against the wick
of the lamp. In its course the match is ignited by
friction, and the lamp is thus lighted. The value of
this device when the alarm is set for some hour of
the night or early morning will be appreciated. It is
often desirable in the sickroom that the attendant be
awakened to administer medicine at certain hours of
the night without disturbing the patient. In such case
the bell of the alarm may be muffled, and the trained
attendant can then depend on the sudden flash of light
to awaken him at the proper hour.

ROLLER BRIDGE FOR PERAMBULATORS.—The long-felt
need of something to assist in moving baby carriages

ROLLER BRIDGE FOR PERAMBULATORS.

up and down stairs or steps has at last been met by
the roller bridge which we illustrate herewith. As
the name implies, the device consists of two bars
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mounted on rollers, and to which the wheels of a
perambulator can be readily attached. The perambu-
lator thus mounted can then be rolled smoothly down-
stairs with no bumping or jarring of the infant occu-
pant, as the bars are long enough to always bridge
or span at least two steps. To make the bridge noise-
less, the rollers are preferably rubber-tired, as indi-
cated in the small detail view.

FoLpiNg SEAT Back.—In these days of vacation trips,
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FOLDING SEAT BACK,

the advantages of a simple seat back for use in the
camp or in a boat wili be appreciated. Such a device
is illustrated herewith. It consists of two seat bars
and two back bars hinged together, and adjustably
connected by a diagonal brace. A canvas back ‘is ar-
ranged to be hooked into slots in the back bars. The
seat bars are formed with hooks at their forward ends,
which can be slipped over the edge of the seat to hold
the seat back in position. When not in use the device
can be folded into a very compact bundle. It will be
found particularly useful on the bleachers at the base-
ball park or the plank seats of a country circus.

BILLiaARD TABLE AnJusTMENT.—It is essential for
good playing that the top of a billiard table should
be perfectly level, but owing to the vibration and set-
tling of buildings, and to the changes of the tempera-
ture which are constantly going on, the required con-
dition of the table top is maintained with great diffi-
culty. A means by which the billiard or other table
may be easily
regulated
is shown in
the accompany-
ing illustra-
tion. It consists
of an apparat-
us for raising
and lowering
the corners of
the table, the
mechan -
ism being bur-
ied in the legs
of the table. A
large chamber
is provided at
the bottom of
the table leg into which a block is fitted. This block
is moved vertically by a worm gearing turned by a
shaft, which protrudes from the sides of the table leg.
The shaft is the only part of the device which is visi-
ble. The construction of the apparatus is clearly
shown in the accompanying illustration.

FiNGER MeIsTENER.—AN exceedingly simple and con-
venient finger moistener, for use when handling paper
money or counting and arranging papers, is illustrated
in the accompanying engraving. The ordinary mois-
tener consists of a wet sponge in a cup, but the ob-
jection to this type is that it soon becomes dry from
evapora -
tion, also that
it will collect
dust and soil
the fingers. The
present inven-
tion avoids
these objection-
able features.
It consists of a
receptacle or
reservoir with
a wide mouth
in which a ball
is loosely fit-
ted. The ball
floats on the
water of the reservoir. In use the fingers are placed
lightly on the ball, and moved in any direction to
turn up a moistened surface. Owing to the fact that
the mouth of the reservoir is nearly- closed, evapora-
tion will be very slow indeed, and a single filling of
water will last for a long time.
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BILLIARD TABLE ADJUSTMENT.

FINGER MOISTENER.
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Brief Notes Concerning Paients.

An association of inventors which her adopted the
name of the International Congress of Inventors has
been formed, with Rochester, N. Y., as its headquar-
ters. George H. Gallagher, of that city, who was one
of the most active spirits in the organization of the
body, has been elected president. Its object is the pro-
tection and advancement of the interests of the in-
ventors of this country, and an effort will be made to
effect similar organizations in the other principal cities
of the country. When a firm footing has been secured,
it is proposed to bring about certain changes in the
patent laws, which are not regarded as satisfactory to
the interests of the inventors.

A new kind of carpet has recently made its appear-
ance on the market, and from the standpoint of the
consumer at least, it has a number of excellent qual-
ities to recommend it. It has many of the character-
istics which have heretofore been the sole property of
the very high-grade carpet, whereas this new article
is sold at a very reasonable price. The new material
is known as Cushion-Wilton, and is made by the in-
troduction of a quantity of material between the back
of the carpet and the pile. This, of course, increases
the thickness of the carpet, and imparts an elastic
tread which has heretofore been attainable only in
the finest grades of floor covering. At present it is
made only in the shape of rugs of the standard carpet
sizes.

A shadow of questionability was thrown over the
process of enriching the soil through inoculation by
nitrogen cultures, by the scandal attending its intro-
duction and distribution by the Agricultural Depart-
ment, and this was increased by the fact that an un-
fortunate error was made in the manner of packing
the material for shipment. Raw cotton was used, and
was allowed to come in contact with the fertilizer, and
this is said to be responsible for a grave deterioration.
The results were not at all satisfactory. An improve-
ment has been recently made in the manner of pack-
ing the nitrogen cultures for transportation which
will, it is said, improve the keeping qualities, and
guarantee better results to those who make use of the
fertilizer. The new package costs a trifle more than
the old one, but the superior results will justify the
increased expenditure.

The citizens of Brantford, Canada, recently tendered
a dinner to Alexander Graham Bell, who lived at that
place at the time when he perfected the telephone, and
a movement is on foot to purchase the old Bell home-
stead, which it is proposed to turn into a public in-
stitution. I{ is also proposed to erect a monument in
the city of Brantford, the whole to cost about $35,000
or $40,000. This is done with the view of securing au-
thoritative recognition of the fact that the birth and de-
velopment of this invaluable instrument took place at
Brantford. It is claimed that the telephone was in-
vented there in 1874, and that the first transmission of
speech over a telegraph line took place in 1876 over the
lines of the Dominion Telegraph Company. The first
experiment took place over a distance of about five
miles between Brantford and Mount Pleasant. The
Prince of Wales is one of the patrons of the movement.

A curb conduit system, by which the inventor says
the accumulations of dirt and snow which are one of
the problems of a great city will be disposed of almost
automatically, has been worked out by James C. Mar-
riot, a resident of Brooklyn, N. Y., who has been
awarded a patent on the some. It contemplates the
use of a large surfaczs drain, such as have not been
in use for many years, but the inventor provides for
a covering of metal, which will remove the objection of
unsightliness. At regular intervals a connection is
made with the water supply, so that this drain may
be flushed as desired. It is proposed to employ sweep-
ers as at present, but instead of sweeping the dirt in
piles for removal by cart, the men will simply direct
the sweepings to this drain, and raising one of the
plates, dispose of the dirt and replace the lid. The
stream of water may be in operation all the time, and
in this event the dirt will be carried away at once;
but where it is not possible to be so lavish with the
water, it may be turned on at stated intervals, which
will have the same effect in conducting the accumula-
tions away.

A great deal of attention has been attracted recently
to the process of extracting the precious metals from
their ores which has been discovered by Dr. John A.
Just, of Syracuse, N. Y. A company with a capitaliza-
tion of one million dollars has been formed for the
purpose of exploiting the invention. The process is
said to be entirely revolutionary in its character, and
has not been anticipated in any particular by any other
processes, and the great advantage claimed for it is
that the operation of recovering the precious metals
is greatly simplified, and the necessity of roasting the
ores is wholly obviated. Instead of this a much
shorter method of arriving at the same result is made
use of, the mass being dissolved in chemicals and the
metal recovered from the precipitate. The chemicals
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are capable of being recovered and made use of over
and over again, so that the process is economical as
well as rapid. A big reduction plant will be erected
at Tonapah, Nev., the center of one of the western
gold fields. Dr. Just is an inventor of wide repute
and a scientist. He is said to be the holder of 170
patents, of which he is the originator, and about 100
of these are said to be practical successes. One of the
new processes for which he is responsible is a method
of reducing milk to a powder, and there are a number
of establishments in different parts of the country at
the present time making use of this discovery.

The big sight-seeing automobile designed to facilitate
the inspection of a city by visitors proved a success
from the start, and at the present time these cars are
to be seen lumbering through the streets of all the
principal cities of the world. But a spell of inclement
weather has a very serious effect on the profits derived
from the machine, while the item of maintenance goes
on just the same as if the vehicle were making regular
trips with full loads. A patent was recently secured
by Timothy C. Hurst, of New York, N. Y., covering an
interesting and somewhat amusing system, by which
the profits and possibilities of such tours are greatly
increased. Neither the weather nor any other condi-
tions should interfere with the big auto, for the rea-
son that the tours are made without moving from
under a protecting roof. But notwithstanding this, the
passengers will find that few of the thrills and sen-
sations of a real trip around the city are missing.
The scheme consists of a combination of an anchored
automobile and a projection lantern, which enables
the tourist to enjoy all the delights of a ride without
any of the uncomfortable features sometimes attending
a real experience of this character. The automobile
body is suspended from the ceiling, and is without
wheels or running gear of any kind. The only bit of
machinery present is a motor, which imparts a series
of vibrations resembling the bumps that would be
encountered by a passage over the rough streets of a
city. This delusion is heightened by a side tilt, which
is given to the car to simulate the rounding of a street
corner. As the car does not move, it is necessary to
have the landscape pass in review, and to the tourists
reposing in their comfortable seats, there is an ever-
changing picture in front of them. This consists of a
series of rapidly-made views, secured by covering the
route of the alleged trip with a camera mounted on a
car. These are subsequently projected on the screen
in front of the big auto. It is thus possible not only
to make a tour of the city in which the new amuse-
ment feature is located, but it is proposed to present a
varied programme, so that it will be possible to make
similar tours of other cities and localities of interest.

Among the recent occasional attempts at utilizing
the heat of the sun for power purposes is the recent
invention of a Frenchman for a thermo apparatus for
raising fluids. It is founded on the principle of expan-
sion and contraction of gases according to variations
of temperature and makes use of the difference in tem-
perature during night and day to effect its purpose.
In a well, cistern, or the like, containing the fluid to
be raised, a closed vessel provided with an inward
opening valve, is entirely submerged. Another closed
vessel of greater capacity is placed where temperature
is subject to variation, e. g., in front of a wall ex-
posed to the sun. This vessel may be partially sur-
rounded by a curved reflector to increase temperature
by .radiation. In the interior of this exposed vessel
is a small reservoir over which is fitted a rubber bag,
and the reservoir is provided with a cock through
which any volatile fluid such as liquid ammonia can
be introduced. A pipe connects the two vessels, and
another pipe, projecting down to the bottom of the
submerged vessel, is conducted to the reservoir to
which the water is to be supplied and acts as a delivery-
pipe. The operation of the apparatus is as follows:

The reservoir-cock is first opened, permitting the water

to enter through the valve in the submerged vessel and
ascend until it is at the same level as the water in
the well, pressure being the same in both vessels.
Liquid ammonia is then sent into the reservoir through
the cock (such an amount that it cannot volatilize
and that its vapor is kept in a state of saturation)
after which the cock is shut. As the day temperature
rises the pressure of ammonia-gas increases, the bag
expands and fills the interior of the exposed vessel,
and the air in this latter is thus forced down into the
submerged vessel, the water rising in and escaping out
of the delivery-pipe. A floating-valve device is so
mounted on the inner end of the delivery-pipe that it
closes when the level of the water in the submerged
vessel sinks to its lowest point, and prevents it from
quite emptying itself. At night with falling tempera-
ture, the ammonia-gas pressure sinks and the gas
liquefies, the bag takes its initial form, and in conse-
quence of the pressure in the submerged vessel the
water in the well finds its own level into the submerged
vessel, and the next day the operation is repeated.
This takes place daily or any time that the heat of the
exposed vessel varies.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.

COMBINED BUTTON AND PIN FAS-
TENER.—R. Bruis, Niagara Falls, N. Y. The
object had in view in this case is to provide
an attachable button which shall be specially
adapted for -use as a skirt-supporter and fas-
tening means for the skirt-placket, the device
to be equally adapted for affording ready re-
placement of a detached suspender-button and
for other obvious uses.

BIILT.—J. AskEw, West Point, Miss. The
invention has reference to wearing-apparel, and
its object is to provide a new and improved
belt arranged to properly support the trousers
or other garments without exerting undue
pressure on the stomach of the wearer. The
ends are connected in a manner to maintain
the usual appearance of an ordinary belt and
to serve as ornaments.

Of Interest to Farmers.

COMBINED HARROW AND CULTIVATOR.
M. TrUg, Watervalley, Miss. This improve-
ment comprises the combination, with two
like triangular frames provided with teeth and
spaced apart and flexibly connected and pro-
vided with pendent bars, of wheels having
axles provided with sockets adapted to re-
ceive and slide upon the bars, and clamp-
serews applied for securing the sockets in any

required adjustment, the wheels being ar-
ranged parallel in the inner sides of the
frames.

MACHINE FOR LOADING SHOCKS.—W.
0. CRAWFORD, Beaver Creek, Minn. A purpose
of this invention is to provide a portable and
readily-operated machine for loading shocks of
corn or cornfodder onto wagons or for stack-
ing the shocks or for moving them from the
stack to the wagon, which ,machine may be
used with equally good results for loading and
stacking manure, hay, straw, and all kinds of
fodder.

Of General Interest,

EMBROIDERY-SILK HOLDER.—J. J. LAwW-
LER, Winsted, Conn. In this case the object
is to provide a new and improved embroidery-
silk holder arranged to securely hold a skein
of embroidery-silk and to allow convenient re-
moval of a single thread from the skein with-
out danger of tangling the threads forming the
skein.

HOLDER.—J. P. MERLINE, Oconto, Wis.
This holder is particularly adapted for the
support of paper bags. The objects of the
inventor are to provide a simple and conveni-
ent device. In use the bags are drawn from
the bar and when all have been used the de-
vice may be conveniently removed by means
of its center loop projection and another sup-
ply placed upon it.

SURGICAL APPLIANCE.—W.
RUFF, Troy, Arizona Ter. The purpose of the
improvement is the provision of a hood or
cover for the part, especially designed to be
used as an aid in the cure of venereal diseases.
and to so construct the device that it can be
readily applied and removed and worn with
comparatively little discomfort.

UNDERTAKER'S MITTEN.—F. J. PrieiL,
JR., Appleton City, and J. N. UrTERSON, Mon-
trose, Mo. The invention is a mitten for use
to facilitate the dressing of corpses. In
drawing a coat on a corpse the cuffs and
shirt-sleeves slip back on the arms and are
hence not in proper position when the opera-
tion is completed. By the aid of the mitten
this result is avoided and the operation of
dressing is more quickly performed.

KILN.—A. P. BrooMmELI, York, Pa. The
arrangement of the furnaces with respect to
the stack provides for the efficient utilization
of all the heat and for application thereof
evenly throughout the extent of the interior
of the stack, thus securing a uniform burning
of the rock and consequently superior quality
in the product. Means are provided to per-
mit application of heat to the rock near the
outer part thereof, and "to avoid overburning
of the central portion of the rock. At the
same time, however, enough heat is directed
upon the center to prevent formation of an
unburned core.

L. Woop

Hardware.
COMBINED RATCHET WRENCH AND
DRILL.—J. R. NEILsoN, Union City, Tenn.
The principal object in this case is to pro-

vide a device which affords a very positive
grip upon the tool or other member gripped
thereby, and which is provided with a re-
versible ratchet operating mechanism by means
of which the wrench and drill may be posi-
tively rotated in either direction about its axis
of rotation.

HOOK-LOCK.—F. lavniger, St. Joseph, Mo.
The invention relates to a device intended for
locking or closing hooks, so that an article
engaged therewith cannot be accidentally dis-
engaged. The invention is particularly in-
tended for use in connection with tackle-hooks,
although it may be employed for other pur-
poses.

CALIPERS AND DIVIDERS.—G. C. SMITH,
St. Kilda, near Melbourne, Victoria, Australia.
Mr. Smith has devised this invention in order
to provide simple and inexpensive means for
locking calipers and dividers in position and
incidentally for enabling calipers to be used to
measure accurately in positions from whence. it
is not possible to remove them in order to

transfer the measurement without

them back.

slacking

Household Utilities.

SHADE AND CURTAIN BRACKET.—W. J.
CoNNELL and L. C. Lowg, Huntington, W. Va.
The invention pertains to improvements in
shade and curtain brackets, and has for its
object to produce a simple, cheap, and ef-
ficient bracket that can be readily and quickly
applied to and removed from a window-casing
and one from which a short ventilating-shade
in addition to a lace curtain and window-
shade may be suspended.

BED-RAIL JOINT.—J. MurpHY, Kenosha,
Wis. In this instance the invention refers to
improvements in corner joints or fastenings
for the rails of metal beds, the object being
the provision of a joint that will be compara-
tively cheap to manufacture because of the
small amount of metal required for the desired
strength., The rails readily engage without em-
ploying screws or bolts, forging, bending the
rail, or without a casting on the rail.

Machines and Mechanical Devices.

WASHING-MACHINE. — G. H. WISNER,
Pioneer, Mont. In this patent the invention
relates to improvements in washing-machines,
the inventor’s object being to provide a ma-
chine by means of which garments may be
rapidly and thoroughly cleansed. In operation
the water is kept in practically constant agi-
tation. Means are provided to relieve the
turn-table from undue shock when it is moved
by means of the springs.

CLUTCH AND TRANSMISSION-GEAR.—J.
W. WaALTERS, New York, N. Y. One object in
view of Mr. Walters is to combine in one
structure a two-speed or differential trans-
mission-gear and a clutch device adapted to
control the starting and stopping of the ma-
chine to which the new device is applied. A
further object is to compactly arrange the
several parts to make them take up a very
small amount of space on a motor-vehicle or
any other form of machine or apparatus.

FIBER -CLEANING MACHINE. —A. G.
PoNs, Mexico, Mexico. In this patent the
purpose of the invention is to construct a
machine for decorticating plants, especially
sisal hemp, and to provide a machine which
will expeditiously remove the pulp from the
fiber in a thorough and cleanly manner and
without detriment to the fiber. After ma-
terial is fed thereto the machine is practically
automatic in its action.

MEASURING-MACHINE. — 8. 0O. MYERS,
Mount Vernon, N. Y. The invention of Mr.
Myers has reference to measuring-machines,
and his more particular object is the pro-
vision of a coin-controlled machine for measur-
ing the heights and for indicating the normal
weights of persons. Repeated use upon pay-
ment of a single coin by a number of persons
successively stepping upon the platform with-
out allowing the movable parts to resume nor-
mal position, is prevented.

BALL-BEARING.—R. Conkap, 248 Kurfur-
stondamm, Berlin, Germany. Provision is
made in this invention for a ball-bearing hav-
ing concentric-grooved rings, the sides of the
grooves being uninterrupted throughout their
circumference and the parts being so propor-
tioned and designed that the balls may be
admitted to grooved space by displacing the
rings relatively to each other. The term ball-
bearing is to be understood as including
various other known equivalent devices rolling
between the rings.

Prime Movers and Their Accessories.
CARBURETER FOR GASOLENE-ENGINES.
R. A. MippLETON, Rexburg, Idaho. The es-
sential object of the improvement is to pro-
vide devices for furnishing an auxiliary air-
supply, so that when the engine runs at ex-
cessive speeds an increased quantity of air
will be permitted to pass through the car-
bureter, thus maintaining the correct propor-
tions of air and fuel. It is designed for use
especially in connection with internal-combus-
tion engines, but may be used for other pur-
poses.

Railways and Their Accessories.

AIR-BRAKE SYSTEM.—A. I. PERrY, New
York, N. Y. More particularly the invention
relates to those systems in which the braking
action is to be effective throughout a train
consisting of a plurality of cars. Its prin-
cipal objects are to provide means for simul-
taneously applying the brakes with a definite
and controllable pressure and for securing an
automatic application if the train parts.

METALLIC TRUCK FOR RAILROAD-
CARS.—F. GEBHARDT, Alliance, Ohio. In this
patent the object of the invention is to pro-
vide a new and improved metallic truck for
railroad-cars formed of comparatively few
parts, readily assembled, and arranged to in-
sure an easy riding of the car-body of an ex-
ceedingly strong and durable truck.

FOLDING AND EXTENSION CAR-STEP.—
J. S. Coxey, Aberdeen, Wash. One purpose
of the invention is to provide a simple and
readily-applied means whereby to simultane-
ously operate a folding extension car-step from
the platform of a car and raise and lower the
temporary platform which normally covers the
steps and open or close the gate at the plat-
form when a gate is employed.

Pertaining to Recreation.

MERRY SKATING-RINK. — H. LOISELEUR,
New York, N. Y. This invention has reference
to amusement devices such as used at pleasure
resorts; and the object of the inventor is to
produce an amusement device of simple con-
struction which will have the general charac-
teristics of a merry-go-round or carousel, but
which will be used by persons upon skates.

PARLOR GAME.—J. A. S. CHEVOLLEAU,
Kingston, Jamaica, West Indies. In this in-
stance the invention pertains to parlor games
and resembles the games of billiards and pool.
The intention of Mr. Chevolleau is to produce
a table upon which an amusing and interest-
ing game may be played, the rules of the
game being designed to put a premium upon
accuracy and judgment.

Pertaining to Vehicles.

MEANS FOR UNITING A PAIR OF BICY-
CLES TO FORM A QUADRICYCLE.—C. H.
NICHOLAS, 34 Stroud Green road, Finsbury
Park, London, England. The object here is to
provide means for connecting together a pair
of bicycles (of any usual construction and
motor or pedal or otherwise driven) side by
side in such manner that the combination may
constitute a single vehicle capable of carrying
more than two persons, the device so provided
being designed to enable the cycles to be
quickly and easily united to form a quadricycle
and to be as readily detached from one an-
other, so as to permit of the ordinary use of
either machine alone when desired.

COUPLING.—G. Lroyp, Gananoque, Leeds,
Ontario, Canada. In the present patent the
invention has reference to a coupling useful
in various connections, particularly as a
means for joining the parts of vehicle-springs
and for connecting the thills of a vehicle to
the axle-clips. With this coupling the thills
are free to swing vertically ; but the parts are
prevented from side play, and wear may be
taken up quickly by tightening a bolt.

Designs,

DESIGN FOR A BADGE.—F. BuUSSE, New
York, N. Y. This ornamental design for a
badge shows an outspread ‘base ball fan,” with
the ball in the center of the fan, the whole
mounted on a stick-pin.

DESIGN FOR EIDER-DOWN CLOTH.—C.
H. French, Canton, Mass. This ornamental
design for eider-down cloth consists of rows of
squares of confused texture against a plain field
of cloth. These blocks are separated one from
another at regular distances of half the width
of each,

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

Business and Personal {Uants,

READ THIS COLUMN CAREFULLY.—You will
find inquiries for certain classes of articles numbered
in consccutive order. 1< you manufacture these goods
write us at once and we will send you the name and
address of the party -esiring the information. Im
every case it is mnecessary to give the
number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 8175.—For manufacturers of appa-
ratus for testing purity, gravity and alcoholic strength
of wines.

For logging engines. J.S. Mundy, Newark, N. J.
Inquiry No. 8176.—For manufacturers of public
rifle ranges, especially the glass bail and water jet
device.

*“U.8.” Metal Polish. Samples free.

Inquiry No. 8177.—For address of Solar Furnace
and Power Co.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 8178.—For address of manufacturer
of Benj. Keyes patent egg box or shipping carton.

American Manufacturers, etc.—Agencies wanted for
Scotland or England. Blaikie & Co., Duns, Scotland.

Inquiry No. 8179.—For manufacturers of pressed
zinc fruit jar covers.

1 sell patents. To buy, or baving one to sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y.

Inquiry No. 8180.—For manufacturers of Edi-
son’s patent electric rat trap.

Indianapolis.

Ober Mfg. Co., 10 Bell St.

WANTED.—Architectural draughtsman, capable de-
signer. State experience and salary. Hutchinson &
Nobles, Regina, Sask, Canada.

Inquiry No. 8181.—For manufacturers of relief
copying machine; also address ot firm selling Dedrick-
Wyon relief copying machines.

FOR SALE.—Water front in New York 'harbor with
upland and riparian right. Address

X. Y. Z., Box 713, New York.

Inquiry No. 8182.—For manufacturers of prong
brakes.y

The celebrated * Hornsby-Akroyd >’ Patent Safety Oil
Engine is built by the De La Vergne Machine Company.

Foot of East 138th Street, New York.

Inquiry No. 8183.—Wanted, addresses of com-
panies having experience in crude oil burners for
annealing ovens.

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

Inquiry No. 8184.—For manufacturer of McCall
sleeping tent.

Automobile experts are in constant demand at high
salaries. Our seven weeks’ course is the mast thorough
and practical, fitting men to drive, handle and repair
Day and evening classes. Special course for owners
New York School of Automobile Engineers, 146 West
56th Street, New York.

and Quer:es.

HINTS TO CORRESPONDENTS.

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

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

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

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

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

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

Booksireferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(10016) O. M. S. asks: 1. How may
opaque objects be seen under the microscope?
A.. By the use of the bull’s-eye condenser. A
lens which will focus the light of a lamp upon
the upper surface of the object. One of these
usually accompanies a microscope. 2. How can
the glimmering of artificial light be overcome?
A. If the light is too strong, turn the reflecting
mirror till the field is illuminated to suit your
eye. Shaded glasses can be ‘had from dealers
in microscopes which cut down and also color
the light agreeably. These may be blue or gray.
They are also made so that they are deeper In
color in one portion than in another, and a
nicer adjustment may be made of the illumina-
tion. 3. Will the best window or plate glass
do for glass slips to use with a microscope of
sixty-five diameters? If not, why? A. Any
sort of glass will answer if it is smooth. It is
better to buy the regular slips. These are
3 X 1 inch and are polished on the edges. They
present a much better appearance than pieces
of glass cut and left rough. 4. What propor-
tion should the liquid, zinc and carbon be for a
bichromate cell? A. A good bichromate mix-
ture is composed of water 100 parts, potassium
bichromate 17 parts, and sulphuric acid 10
parts, all by weight. The zinc and the carbon
may be of any size which the battery jar will
hold. It is better to have a carbon on each
side of the zinc, two carbons to each zinc.
This gives a larger current and utilizes the
action on both sides of the zinc. 5. How to
make an induction coil which will not -induce
a current strong enough to kill a person. A.
A good induction coil is described in SuUPPLE-
MENT, No. 160, price 10 cents. It is not neces-
sary to injure one’s self with a large coil.
A simple rule for safety is to put the left
hand in your pocket or behind your back when
doing anything to the coil with the right hand,
if the coil is running. 6. What are the preserv-
ing fluids used in the museums and labora-
tories? A. Alcohol is the fluid ordinarily used
in museums for preserving specimens in jars
and bottles.

(10017) L. F. S. writes to us as fol-
lows: 1 wish to know what horse power
would be developed by a stream of water,
which, if dammed would give a head of 130
feet or more, The amount of water flowing

over a 4-foot weir is 8 inches, weir being
rectangular 4 feet equals breadth, 8 inches
equals depth. What size steel pipe or iron

pipe would this water fill if it were to be
carried to a turbine at distance of 1,200 feet?
What is the cost of such pipe a running foot?
Also, what would be the cost of a dynamo to
utilize power thus developed by turbine? Sup-
pose it were necessary to transmit power to
a manufacturing plant at a distance of 4%
miles from power house. What would be loss
of power in transmitting and what approxi-
mate cost of motor and wiring for such a
plant? Kindly tell me where price list of
motors and dynamos may be obtained. A.
The capacity of your weir is 432 cubic feet
of water per minute. This with 130 feet fall
will give a theoretical power of nearly 3%
million foot-pounds or 112 horse-power. From
this must be deducted the loss by friction and
the water wheel which, if of the Pelton type,
should net you 80 horse-power. The size of
steel pipe for conveying this amount of water
1,200 feet with a loss of less than 2 feet head
will be 24 inches in diameter and will cost
about $1 per foot. A Pelton wheel and con-
nections will cost about $400. The dynamo
will cost about $2,400. A motor on a 41-
mile line will cost about $2,000, and should
net 60 horse-power at 41% miles distance. We
refer you to the water wheel companies for
estimates of a complete power plant.

(10018) Y. N. W. writes: As it is
your aim to disseminate useful information
we make the following statement which will
interest all photographers: We recently pur-
chased one of the new aluminium trays and
lately undertook to intensify a negative in it,
using a three-solution intensifier: Bromide of
potassium, bichloride of mercury, and sulphite
of soda, in the order named. Upon applying
the mercury solution the chemical growth
(which we had forgotten all about) of which
a detailed description was given In the ScIEN-
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TIFIC AMERICAN of March 10, 1900, immediately
began, and we were unable to check it until
to-day, when we happened to think of using
muriatic acid. We immediately applied a
dilute solution of the acid to the tray, using
a cloth to take off the black coating. After
rinsing we applied a solution of soda and other
tests without any action of the mercury. We
would, therefore, advise our brother photog-
raphers to never use an aluminium tray for in-
tensification, but if they have already spoiled
a tray by it to try the acid, which we think
would prove effective in every instance. A.
We suppose it is not possible that every one
who has to do with chemicals should first study
their chemical actions sufficiently to avoid the
mistake of our correspondent of putting a
chemical into his tray which would dissolve
it. He knows the fact regarding aluminium
now and is not likely to repeat the experiment.
Experience is a good schoolmaster, though her
instruction comes high, it has been said.

(10019) F. L. asks: 1. What causes
the humming in electric street railway motors?
They are noiseless when new, but after about
six months or a year, they begin to hum. A.
If this statement is true, we are not able to
give a reason for it. There is no electrical
cause which after this or any other period will
develop a humming noise, nor any mechanical
cause for such a universal effect. We suggest
a broader investigation to see if all motors
hum at the end of six months. 2. In cast-
welding rail joints do they allow for any ex-
pansion or contraction? If so, how? A. No.
If the joint is made stronger than the force
of contraction, the rail will not break. If
the rail is held down more rigidly than the
force of expansion, it cannot break away from
its fastenings. Hence, it will stay in its place
both in winter and in summer. This is the
theory. 3. Is there any direct incorporation
of the metal in the rail and in the cast? I
have heard some claim there is not, while
others claim that the rail is fused at one or
two points, generally about the size of a half
dollar, where there is a direct union of the
two metals. A. There is firm adhesion. We
do not know whether there is incorporation or
not of the two metals. 4. We have made a
box-kite, with 2 cells, 16 inches long, and 15
inches square, with about 10 inches clear be-
tween them. When we try to set it up it will
dive down, after going up about 25 or 30 feet,
sometimes hitting the ground and breaking
some of the sticks. A. We advise you to apply
to the Weather Bureau at Washington, D. C.,
for the plans and construction of a box-kite.

(10020) J. B. P. asks: 1. Will you
please advise me of some compound, or chemi-
cal, that will clean scales from a boiler, while
boiler is in use, without any risk of burning
the boiler, by water [oaming? A. For keeping
a boiler clear of incrustation there is nothing
so easily managed as caustic soda or potash
lye. Dissolve about a quarter pound of the
soda or lye for each horse-power of the boiler
in a barrel or tub of water and connect it
with the suction of the feed water pump. Use
the boiler for a day with the soda in. Then
blow out from the bhoiler after the fires are
drawn or banked or when the engine stops, to
the level of the lower gage cock or bottom of
water gage and pump up with fresh water to
high water mark. Use the boiler next day as
usual and at rnight after fires are drawn and
walls cooled below the temperature of injury
to the boiler, blow out all the water and clean
out the boiler. This may be repeated accord-
ing to the condition of the boiler, once or twice
a month, See Davis’ book on ‘“Boiler Incrus-
tation,” $1.50 by mail. 2. Can I charge a set
of storage cells by connecting them in series,
in main circuit, batteries having the same ca-
pacity, in amperes and voltage, as the circuit,
and will the batteries cause the lamps to burn
dim? Would an ammeter connected in the cir-
cuit answer to tell when the batteries were
charged? A. Connect the cells in series and to
the line through the ammeter and a rheostat
by which the amount of current can be ad-

justed. A good charging rate is 215 amperes
per square foot of positive plates, reckoning

The final voltage should be 214
volts per cell. This you must determine by a
voltmeter in shunt with the cells. Stop the
charging when this is reached. As you must
put the cells in shunt with the lamps on the
circuit, the charging of the cells cannot affect
the light if the dynamo has capacity enough to
charge the cells and light the lamps at the
same time. A good book for one having charge
of a storage battery is Treadwell’'s, price $1.75
by mail.

(10021) E. L. C. writes: Kindly in-
form me how to copper-plate—a good heavy
plate. I wish to plate some steel and iron
wire, 2 feet long and about 12 gage. 1 would
also like to plate some wood a good heavy
copper plate. I have tried a receipt from some
book, but with little or no success, as the plate
will not stay on the iron or steel when I rub
or try to polish it, and some will not take at
all. A. Your trouble probably is not due to the
defects of the description in the bcok which
you have followed, but to your own inexperi-
ence. The only way to become an electroplater
is to learn the trade from some one who under-
stands it practically. No description can pre-
vent you from making mistakes, or tell you
how to recognize the proper working of the
process and the proper condition of the bath
and the article to be plated. Had yours been
all right, the coating would have formed prop-

both surfaces.

erly and adhered. Such points must be learned
by actual experience in actual work, We are
not electroplaters and cannot teach electro-
plating. We recommend Watt’s book, price $1.

(10022) G. A. H. asks: Can you give
a description of a sketching camera that re-
flects direct from the photograph and not from
a transparency or negative, and how to arrange
the reflectors and lens in a lantern to do the
same? A. We think you will find what you
want in a ‘sketching camera” in Hopking’
“Experimental Science,” price $5.00, by mail.
He there describes a camera for projecting
opaque objects, so as to project them upon a
screen, as slides are projected by an ordinary
lantern. If you place the screen where you
wish the picture to fall as you sketch it, you
will have a sketching camera for the direct
use of a photograph, or any opaque object.

(10023) W. S. D. writes: I wish to
make a storage battery large enough to light
two 16-C. P. incandescent lights for a few
months, several hours a day. I would
kindly ask you to please give me your opinion
as to which book to get for the construction of
such a battery, and if you could give me some
information, I would be very thankful to you.
A. We can supply you with the following books
on the storage battery: Salomon’s ‘‘Accumula-
tors,” price $1.50; Treadwell’s ‘“Storage Bat-
tery,” price $1.75. Prices are by mail. We
do not, however, advise amateurs to attempt
the construction of a storage battery for real
vork. It is well enough to make a few cells
for experimental purposes. Amateurs cannot
expect to make cells which will have much en-
durance or efficiency, as compared with the
cells made in a properly equipped factory, and
by experienced workmen. In your case you
wish to light 16-candle-power lamps. These
are rarely made for less than 50 volts. You
will then need twenty-five cells with five or
seven plates each. The cost will be very much
greater than for the same amount of light
obtained in some other way. The labor of
making so large a number of cells is a great
deal. You need as many cells as if you had a
greater number of lamps. If you really must
have electric lights from a storage battery, we
would say buy the battery.

(10024) L. H. R. asks: 1. Does a
stalic electric machine depend for its volume
of electricity on the superficial size of plate
or velocity, and will a sufficient series of plates
at a greater speed give off very much electric-
ity at a high speed on one large disk, at 200
or 300 revolutions? Please answer an old
reader in query column next issue, to satisfy
a difference of opinion. A. The discharge of a
static machine depends upon several conditions,
size of plate, swiftness of rotation, dryness of
plates, absence of dust, etec. The spark cannot
much exceed the radius of the plates in length,
since it will find the distance less between the
combs if the balls are separated more than
half the diameter of the plates, and will pass
between the combs, taking the axle of the ma-
chine on its way across, This is the reason
for using as large plates as convenient. Glass
is the hest substance for the plates. Since
there is a limit to the safe speed for glass,
Hard rubber is now used a great deal. This
can be run at any speed desired, and a very
strong spark can be produced. It is better to
use several smaller plates than one large one,
because of compactness and neatness of ap-
pearance. A well-made machine with two 18-
. inch plates of hard rubber, driven by a quarter
horse-power motor, gives a steady stream of
sparks at 1,800 revolutions per minute, It
may also be driven by hand, though no one
can maintain that speed very long. 2. Are
mica plates superior to glass? A. Mica differs
very little from glass in its inductive capacity,
and would serve equally well for the plates of
a static machine, if pieces of sufficient size
could be had at a moderate cost.

(10025) F. A. V. asks: Please inform
me how a small dry battery for a pocket
search-light may be recharged from a 110-volt
divect-current circuit. The batteries become
exhausted very quickly, and it is rather ex-
pensive to be continually buying new ones,
while I have the 110-volt circuit to draw from,
where the minimum amount of current charged
for is not being consumed. A. A small pocket
dry battery is not worth recharging. They are
thrown away when exhausted. To reduce a
110-volt current to 4 or 5 volts for this pur-
pose would be very wasteful. A pocket search-
light is a luxury which those who carry must
be willing to pay for. The battery is never
durable, and soon gives out whether used or
not. It is usually overrated. 2. What re-
sistance in the way of 16-candle-power lamps
should be used in a 110-volt direct-current cir-
cuit to enable it to be used for electro-plating?
What should the voltage and amperage be? A.
The voltage for electroplating varies with the
metal to be deposited. It is from 0.5 volt
to 7 volts. The amperes depend upon the area
of surface to be plated. The data are to be
; found in such books as Langbein’s, which we
I'send for $4, and Watt’s, which we send for
|$4.50. 3. I have an ammeter whose limit is
‘20 amperes. How many lamps in series or
parallel should be connected in the 110-volt
circuit to obtain a reading on the ammeter?
What is the resistance of a 16-candle-power
lamp? A. If your ammeter does not register
till 20 amperes are flowing, you will require
forty lamps to make it indicate any current.
'The resistance of an incandescent lamp when
hot is about 220 ohms.

(10026) G. W. asks: 1. What length
of spark must my induction coil produce to
make an X-ray apparatus for examining objects
such as a leg or arm? A. A coil giving an
8-inch spark will answer for the thinner parts
of the body, but for every kind of service one
giving a 14-inch spark should be had. 2.
What kind of tube would be the most suited
for this work? A. There are many makers of
tubes, whose advertisements are frequently to
be found in our columns. A higher vacuum is
required for use with a coil than for use with
a static machine, All good tubes are now
made with adjustable vacuum. 3. Can you
give me directions for making a fluoroscope?
A. You had better buy your fluoroscope.

(10027) J. E. P. asks: 1. How to re-
move the elements from a Hercules battery
cell after the salts have crystallized, forming a
solid mass of zinc, carbon, and jar. I have
about a dozen cells in this condition, and it is
impossible to get the elements out of the jars.
A. We would suggest that you soak your cells
in water, thus dissolving the crystals which
have formed. This will be a slow operation.
It will hasten matters to dig out all the crys-
tals which can be got at with any sharp-
pointed tool. Sulphuric acid will dissolve the
substance more rapidly, but it will also con-
sume the zine, which you are probaby desirous
of saving. In this case prevention is better
than cure. 2. Can satisfactory results be got
from compressed air in an ordinary steam cyl-
inder, and how high a pressure is necessary
per rated horse-power of engine to get best
results? The best steam engine is also the
best for compressed air. Only a very little
higher pressure or longer cut-off is needed to
give the same results for air as with steam
for power.

(10028) J. L. C. asks: 1. Can you
give details of construction of an acetylene
search light that will project a narrow beam
of light? A. An acetylene search light pre-
sents no peculiar conditions. Place the light
in the focus of the reflector. Have the re-
flector adjustable so that it can be brought
nearer or slid farther from the burner. You
can adjust for best projection of the beam as
may be required. 2. How would be the best
way to reinforce the above light to increase the
size of the burner, or to add individual burn-
ers? A. You cannot obtain all sizes of burner
for acetylene. To increase the illumination
you must add to the number of burners. They
are usually placed tandem, and not abreast,
when used for projection.

(10029) C. H. H. asks: 1. What kind

of flux would you use for soldering platinum
to copper, or a cement such as is used in in-
candescent lamps? A.  Copper and platinum
may be soldered together by the use of any
ordinary flux and soldering tool. In making
incandescent lamps, they are melted together
by a blowpipe; that is, welded together. Car-
bons are attached to the platinum wires in a
lamp by means of a cement whose composition
we do not know. 2. What is the white pow-
der used inside of cartridge fuses, and where
can same be purchased? A. Any inert powder,
not combustible, can be used in inclosed fuses.
We have not anlayzed this powder in any fuse,
and cannot tell what is used. 3. How would
you calculate the amount of resistance to use
on arc lamps for theatrical lighting purposes?
A. Dimmers for theaters are probably designed
by trial and experience. Make a variable re-
sistance and cut in enough to reduce the lights
to the lowest point desired, unless you would
prefer to purchase a dimmer from the com-
panies who already have the data for them in
their posession. We should do this if we
needed a dimmer. 4. Can an ordinary force
pump be used for compressing air up to say
40 pounds per square inch? A. A force pump
can compress air till the pressure equals the
power of the pump to hold it, and then the
pump will leak or burst. If the pump is
strong enough, it will hold 40 pounds.

(10030) C. B. H. asks: Is it possible
for the human eye to possess any of the fea-
tures of a camera? I have noticed peculiari-
ties about my own eyes being able to see ob-
jects a second time, after looking away from
the object looked at, especially if in the
shadow. The force of this lasts several sec-
onds, being of greater strength with certain
colors, etc. Will you have the Kkindness to
answer this query, without reciting it in the
columns of your paper? A. It is not a peculiar
experience that you can still see an object
before the eye after you have gazed intently
at it for a brief time. KEverybody can do the
same. If you look at a colored object, say a
bright blue, the object seen afterward will be
a yellow. We call these objects seen after
the object has disappeared, after-images, and
the color presented by one of these is the
complementary of the color presented by the
object itself. Such an after-image will drift
before the eye in a very curieus fashion along
a dimly-lighted wall, larger than the object if
the wall be farther away from the eye than
the object was, and smaller if the wall be
nearer. This proves that the image is In the
eye and is simply projected against the wall
n the line of sight. You will find these
matters discussed in books of physics under
the name Accidental or After-Images. As you
send no post-office address, but only your
name, we can only reach you by publication
of the information in our columns. We think
too that the matter is of general interest, so
as to justify its publication. Quacks often

prey upon the fears of the nervous by means
of these after-images.

(10031) C.L.K. asks: Will you please
advise me through your query colhmn how to
get the various broken parts of the mercury
column in a thermometer together after they
have been separated in shipping? A. To re-
unite the parts of a broken mercury column
in a thermometer, first try jarring it by taking
it in the hand and striking the arm suddenly
downward as if to give a blow with a hammer,
being careful that there is nothing in the way
of the arm which the thermometer can hit.
If this does not accomplish the object, tie a
sufficiently strong cord to the thermometer,
and whirl it rapidly around the head. In this
way centrifugal force and momentum may bring
the mercury together. As a last resort cool
the bulb in a freezing mixture, and contract
the mercury till it is all in the bulb at the
bottom of the tube. When the instrument
warms again, the thread of mercury will be
continuous. The break in the column of mer-
cury is caused by minute air bubbles in the
mercury and on the glass. These are pushed
down by the mercury as it contracts into the
bulb, and so the column hecomes continuous
when the mercury expands from the bulb
again. If there is a small cistern at the top
of the tube, the mercury can be heated till
the broken portions are driven up into this
cistern, thus accomplishing the same object as
if the bulb is cooled.
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towns. Those who wish to reach by corres-
pondence or otherwise a wealthy class of
people will do well to purchase a copy of this
book. We have recently used this work suec-
cessfully, and the percentage of unclaimed
letters was so small that its accuracy seems
assured. The book is edited by Charles D.
Burbank.

THE PRINCIPLES AND PRACTICE OF IRON
AND STEEL MANUFACTURE. By Walter
Macfarlane, F.I.C. New York: Long-
mans, Green & Co., 1906. 12mo.; pp.
266. Price, $1.20.

The author treats his subject on original
lines; for instance, the usual sequence is re-
versed, and the finished products are discussed
first, while the treatment of the iron ore is de-
veloped toward the end of the book. The work
is illustrated both by engravings and diagrams,
and many of the twenty-three brief chapters
will be found of value, including those on
“Iron and Steel Castings,”” ‘“Malleable Cast-
ings,” and the “Testing of Materials.” Valu-
able hin-s for the manufacturer are given in
the appendix, such as the Analyses of Finish-
ing Materials and Softeners, Typical Analysis
of Pig Iron, etc.

TIIE APPLICATION OF GRAPIIC AND OTHER
METIIODS TO TIIE DESIGN OF STRUC-

TURES. By Willlam W. F. Pullen.
Manchester: The Technical Publish-
ing Company, Ltd., 1905. 12mo.;
pp. 341. Price, $2.

This book has been used by many engineers
since the appearance of the first edition, and
it has been found useful in many cases where
the graphical methods are the only instru-
ments needed by which particular numerical re-
sults are easily obtained. In the second edi-
tion the author has rewritten the chapter on
“Struts,” and has dealt with the question at
greater length than in the earlier book. An
appendix contains useful notes for the further
elucidation of points in the original text.

GARBAGE CREMATORIES IN AMERICA. By
William Mayo Venable, M.S. New
York: John Wiley & Sons, 1906.

8vo.; pp. 200; 45 figures. Price, $2.
The municipal authorities of the United
States are beginning to realize, though un-
fortunately at a late date, that the disposal of
garbage and other municipal wastes is a ques-
tion of the utmost importance, and, if properly
executed, the handling of the wastes may be
turned to pecuniary account for the benefit of
the city. Mr. Venable’s book is a review of
the work that has already been done in the
field of crematory construction, and it is based
upon the actual inspecticn and the investiga-
tion of installations already in operation, and
the analyses of the features of design, as set
forih in patented inventions. The text in-
cludes many fully-illustrated examples of
crematories in use throughout the country.

THE MorTON MEMORIAL, VOLUME. A His-
tory of the Stevens Institute of
Technology. With Biographies of the
Trustees, Faculty, and Alumni and a
Record of the Stevens Family of
Engineers. Edited by Prof. F. De R.
Furman. Hoboken: Stevens Insti-
tute of Technology. Half morocco;
quarto, 663 pages, illustrated. Price,
$10.

This book was originally planned as a
gonvenir of the twenty-fifth anniversary of the
Stevens Institute of Technology. The late
President Henry Morton of the Institute de-
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voted much of his time to the collection of
data and the preparation of illustrations for
it at no little expense, and after his death the
executive committee of the Alumni Association
fittingly decided to make the volume a me-
moriai to this eminent thinker and investi-
gator, at the same time commemorating the
period during which he was president of the
college. The splendidly illustrated and printed
book is a unique contribution to the history of
engineering and engineering education in this
country. The original pian of the work was
somewhat changed when it was placed in the
hands of Prof, Furman, its editor, and the
section relating to the history of the Institute
was considerably enlarged, while that dealing
with the anniversary celebration itself was
materially curtailed. To the engineer in gen-
eral and to the student of science that part of
the volume concerning the engineering work of
the Stevens family, and of Col. John Stevens
in particular, will prove of great interest. The
limitations of this notice prohibit even a sum-
mary of the remarkable achievements of these
pioneers in engineering, but it will surely be
proper to say that no up-to-date engineering
library is complete withoat an account of some
of the work done by these investigators. The
third section of the work is an admirable
series of biographies of the trustees, faculty,
and alumni, with complete lists of the writ-
ings of many of these, including the late Dr.

Morton, and Profs. Mayer, Thurston, Wood,
Leeds, Denton, Jacobus, and Pond.
MoODERN STEAM Roap WacGons. By Will-

iam Norris, A.M.I.C.E., M.I.Mech.E.

New York: Longmans, Green & Co.,
1906. 8vo.; pp. 172. Price, $3.
In this book will be found illustrated de-

scriptions of many of the best-known makes
of vehicles of the class discussed. Practically-
written chapters on ‘Roads and Power Re-
quired,” ‘“DBoilers,” ‘“Wheels,” ‘“Brakes,”” and
“Steering” are given. The subject of boilers
is treated in a practical manner, and the dis-
cussion is based on the author’s personal ex-
perience. Many of the best-known kinds of
wheels are illustrated, described, and criticised.
The remarks on lubrication and the advice as
to the choice of oils will be found of use by
employers of steam wagons.

ADVANCED ALGEBRA. By Arthur Schultze,
Ph.D. New York: The Macmillan
Company, 1906. 8vo.; pp. 5567. Price,
$1.25.

This book is pianned in accordance with the
theory that a number of topics taught in the
customary systems of advanced algebra may
be omitted without injuring the courses. Some
of these topics may be studied to advantage
after the student is familiar with calculus.
Consequently, the author has omitted a num-
ber of topics, for instance, multiple roots,
Sturm’s theorem, etc. In addition, numerous
graphical methods have been included which
are not found in the usual textbook, such as
the graphical method for solving cubics. The
examples given for solution by the student are
excellent.

THE PrINCIPLES OF ELECTRIC WAVE TELEG-
rRAPHY. By J. A. Fleming, M.A., D.Sc.,
F.R.S. New York: Longmans, Green
& Co., 1906. 8vo.; 670 pp.; illus
trated. Price, $6.60.

Since Marconi’s first practical demonstrations
of the possibility of wireless telegraphy, the
literature of the subject has become fairly ex-
tensive, and includes a number of valuable
writings. The present volume, by Dr. Fleming,
undoubtedly one of the foremost of the English
experts on electric wave telegraphy, is one of
the latest and one of the best of these con-
tributions. The volume is based largely on
courses of Cantor Lectures delivered before the
Society of Arts in London from 1900 to 1905.
The author attempts to gather together the
most important information resulting from the
enormous research work carried out in the last
ten years on the subject of Hertzian waves in
their application to telegraphy; and while
there is great difficulty in properly appraising
the value of the numberless new schemes and
appliances constantly being developed, never-
theless the fundamental principles are fairly
well fixed, and the work will be found of as-
sistance as a textbook, for it presents in com-
pact form useful information, data, and
formulee.

EXPERIMENTAL ELECTROCHEMISTRY. BY N.
Monroe Hopkins, Ph.D. New York:
D. Van Nostrand Company, 1905. Pp.
284. Price, $3.

The readers of the SCIENTIFIC AMERICAN
SUuPPLEMENT will be familiar with many of the
points discussed in this excellent book, for the
volume appeared almost entirely in that pub-
lication, a fact which the author fails to
mention. The author begins with a brief his-
torical review of the subject, and the student
will find it of advantage to carry out some of
the classical experiments described in the in-

troduction. Extremely interesting is the
author’s strong presentation of the theory of
electrolytic dissociation, which he supple-

ments with numerous experiments to prove its
truth. It is not possible here to describe
the many different branches of the subject
which the author treats at greater or less
length; but the chapter on Electrolytical In-
duction is of particular value, as well as that
on Electrolytical Conduction. The analyti-
cal discussion is very short, and will be useful
more as a suggestion as to what can be done
than as a guide for analytical purposes, for
this is hardly a proper subdivision of the

science. The book is well printed and splen-
didly illustrated with engravings which fully
supplement the text, and it will be found of
great interest to all those interested in electro-
chemistry.

THE DISPOSAL OF MUNICIPAL REFUSE. By
*  H. de B. Parsons. New York: John
Wiley & Sons, 1906. 8vo.; pp. 186;

73 figures. Price, $2.

The discussion of this excellent work by a
practical consulting engineer is based upon
the author's observations and records while
in the employ of New York city, for the pur-
pose of designing a plant intended for the dis-
position of municipal refuse. The information,
which was collected at considerable trouble
and at the expense of much time, is presented
in a clear and concise form, and will be found
of value to those undertaking to improve
municipal conditions in this respect. The work
is not a treatise on the designing of details
for the final disposition of city refuse, but
rather a compendium of the characteristics of
the materials collected, the use to which they
can be put, and the principles underlying their
sanitary and economic handling.

AN INTRODUCTION TO ASTRONOMY. By
Forest Ray Moulton, Ph.D. New
York: The Macmillan Company,
1906. 12mo.; pp. 557. Price, $1.25.

Prof. Moulton presents a clearly-written and
precise account of the present state of the sci-
ence of astronomy. The work will be easily
comprehended by the student or the amateur
in the study of astronomy, as neither mathe-
matical nor extensive scientific training is
necessary to understand the principles and ex-
planations set forth. The text is supplemented
with a large number of excellent illustrations,
which tend to make the subject discussed of
great interest in a popular manner. In addi-
tion the author provides numerous suggestions
and exercises 1or practical observations both
with and without the telescope. In general,
the book gives the reader a well-balanced and
thorough general conception of the astronomy
of to-day.

AN ELEMENTARY TREATISE ON PHoTO-
GRAPHIC METHODS AND INSTRUMENTS.
By J. A. Flemer. New York: John
Wiley & Sons, 1906. 8vo.; pp. 438.
Price, $5.

This book has been written primarily with
a view toward overcoming some of the exist-
ing prejudices against photographic surveying,
and it does much to demonstrate that this
pranch of the science may rightly be assigned
to a legitimate place in the curriculum of
every modern photographer, filling as it does
a particular gap in the general series of photo-
graphic methods heretofore recognized. Photo-
topographic methods are discussed for geo-
logical surveys, meteorological observations,
hydrographic surveys, military surveys, etc.
The book indicates in a general way how photo-
graphy may be applied to topography by de-
scribing the simple processes and methods,
particularly those of a graphic character, that
will suffice to direct beginners in their prac-
tical application, leaving it to experience and
subsequent special study to determine the
measure of success.

Mortor VEHICLES FOR BUSINESS PURPOSES.
By A. J. Wallis-Tayler. New York:
D. Van Nostrand Company, 1906.
12mo.; pp. 298. Price, $3.50.

It is hardly necessary to detail the advan-
tages which the self-propelled vehicle for com-
mercial purposes possesses over the methods of
transporting heavy loads by means of horses.
Not only is the subject already of vast im-
portance to the manufacturer and the mer-
chant, but its importance is constantly grow-
ing. The present book contains much valuable
information to assist the purchaser or user of
the motor vehicle to ascertain the respective
merits of the various systems and their
adaptability to special requirements, While a
few of the various types of motors have been
given extended description, the general survey
of the subject is sufficient to supply the reader
with a working knowledge of the systems in-
volved.

HANDBOOK OF METTALURGY. Vol. I., Cop-
per, Lead, Silver, Gold. By Dr. Carl
Schnabel. Translated by Henry

Louis, M.A. New York: The Macmil-
lan Company, 1906. 12mo.; pp. 1,123.
Price, $6.50.

While there are numbers of textbooks and
treatises upon various subdivisions of metal-
lurgy, it is a curious fact that there does not
exist in the English language a single complete
discussion of this tremendously important sub-
ject. This recent and most exhaustive work
on the subject in any language is from the
pen of one of the best-known metallurgical
authorities of the world, and his many years’
practical experience as a teacher and as an
investigator in his own country and abroad,
have given him especially favorable opportuni-
ties of studying metallurgical methods in gen-
eral use in nearly all the countries of Europe
and America. This is the second edition of
the book, and it is as nearly up to date as
it has been possible to make it.

IN TiiE HEART OF THE CANADIAN ROCKIES.
By James Outram. New York: The
Macmillan Company, 1906. 8vo.; pp.
466. Price, $2.50.

If we imagine the glorious scenery of Swit-
zerland magnified many times in its extent,
divested of the unpleasant features which the
tourist hordes bring with them, and sur-

rounded by and constituting a wilderness abso-
lutely primeval, we see before us a picture of
the Canadian Rockies. Mr. Outram has pre-
sented us with a splendid account of the beau-
ties of this region. The illustrations, many of
which are from photographs taken by the
author, are beautiful. The lover of the moun-
tains will find in this beautiful volume a
story of travel and mountaineering that will
make his heart ache for the freedom of pines
and the snowclad peaks above them. The book
is based upon series of articles which have
appeared in various periodical publications.

ELEMENTARY ELECTRICAL ENGINEERING IN
THEORY AND PrAcTICE. By J. H.
Alexander, M.B., A.LE.E. New York:
D. Van Nostrand Company, 1906.
8vo.; pp. 208. Price, $2.

This excellent little book gives the theory
and practice of elemen'tary electrical engineer-
ing, not only for junior and senior students,
but for working electricians as well. It is
based upon lectures delivered before evening
classes of young artisans and, as will be un-
derstood, is consequently well adapted for the
instruction of students possessing no extended
previous knowledge of technical subjects. The
illustrations, which include many diagrams, are
very good.

THE LAw oF HEAVY AND LIGHT MECHAN-
ICAL TRACTION ON HIGHWAYS IN THE
UniTep KinepoM. By C. A. Montague
Barlow, LLD., M.A., and Joynson
Hicks. New York: Sir Isaac Pitman &
Sons, Ltd., 1906. 12mo.; pp. 302.
Price, $3.50.

With the growing use of mechanical means
of transportation, and especially with the tre-
mendous development of the motor vehicle, the
legal problems involved are becoming more
complicated every day. This book discusses at
length, and with many cited decisions, the
laws and acts governing the subject in Eng-
land, Scotland, and Ireland, and is brought
up to date by giving the motor car acts in
force and discussing them in a general man-

ner. Besides this, it contains in an appendix
all the Local Government Board’s orders ex-
tant.

A COMPENDIUM OF SPHERICAL ASTRONOMY.
By Simon Newcomb. New York:
The Macmillan Company, 1906. 8vo.;
pp. 444. Price, $3.

The present volume is the first of a pro-
jected series having the double purpose of de-
veloping the elements of practical and theo-
retical astronomy for the special student of
the subject, and of serving as a handbook for
convenient reference for the use of the work-
ing astronomer in applying methods and
formule. Prof. Newcomb's extended experience
as a teacher at the Johns Hopkins University
and as an independent investigator pre-emi-
nently fit him for such an undertaking. His
world-wide reputation as an astronomer gives
all the recommendation necessary for his book.

DIRECTORY OF THE ENGINEERS’ CLUB OF
PaiLapeELpHIA. 1906. Corrected to
April 7 inclusive. Pp. 123.

LuMmiNoUs BopiEs HERE AND HEREAFTER.
(The Shining Ones.) Being an At-
tempt to Explain the Interrelation of
the Intellectual, Celestial, and Ter-
restrial Kingdoms, and of Man to
His Maker. By Charles Hallock,
M.A. New York: The Metaphysical
Publishing Company, 1906. 12mo.;
pp. 110.

MOTEURS A COLLECTEUR A COURANTS AL-
TERNATIFS. Par Dr. ¥. Niethammer.
Paris: Edité par “I/Eclairage Elec-
trique,” 1906. 8vo.; pp. 129.

TueE IRON AcGE DirecTory. A Classified
Index of Goods Manufactured by Ad-
vertisers in the Iron Age. Tenth
Annuaal Edition. New York: David
Williams Company, 1906. Pp. 317.
Price, 25 cents.

TABLES FOR THE USE OF BLACKSMITHS AND
ForcErs. By John Watson. New
York: Longmans, Green & Co., 1906.
32mo.; pp. 88. Price, 90 cents.

THE ESTIMATORS’ PRICE BoOK AND POCKET
COMPANION. A Guide to Prices of all
Kinds of Building Materials. With
Handy Rules, Tables, and Informa-
tion for the Estimator. By I. P.
Hicks. New York: David Williams
Company, 1906. 32mo.; pp. 172.
Price, $1.

A NEw THEORY OF THE UNIVERSE. By the
Rev. J. Cosand. Printed for the
author by the Methodist Publishing
House, Tokyo, Japan, 1906. 32mo.;
65 pp. Price, 25 cents.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
June 12, 1906.

AND EACH BEARING THAT DATE
[See note at end of list about copies of these patents.]

Adding machine, A. Macauley 823,474
Advertiser, mechanical,
Air brake, J. P. Kelly.......ooiiiiiiieennn 823,048
Air brake air supply apparatus E. B. Allen 823,315
Air brake apparatus, H. F. Bickel 823.023
Air brake gezsket replacing tool, G. J. Pilger 823,189
Album for collecting post eards, H. Quen-

T P 823,291

McF: .u'land & Crosby 823,187 '

Animal trap, M. Krofft............cceeuun. 823,126
Armature coils, frame for winding, De

Planque & Biggerstaff ................ 823,265
Automobile headlight control, J. S. Detrick.823,163
Awning side attachment, W. Armstrong.. 823,096
Badge and watch guard, Martin & Stockton 822,969
Baking pan for pastry crusts, M. C. Had-

AOCK vt i i e 823,216
Baling press, J. B, Ammons............... 823,151
Baling press self-feeder, C. E. Bower..... 822,915
Band cutter and feeder, H. W. Smith..... 822,998
Barber’s pole, W. T. Cobb..........co.u.. 822,923
Bearing, roller, W. H. Russell.. ... 823,083
Bed bottom, spring, J. G. Smith. 822,999

Bed bottom, spring, G. A. Mellor
Bed, folding, W. C. James .....
Bed, folding, J. F. Wilmot...
Bed, infant’s. Gamber & Hee
Bedstead, H. F.
Belt shifter, D. McDonald
Bending machine, Closterman & Kuehnle..
Bevel and compasses, combined, H. Tatum Ség’;,%{?;

Babcock. .

Bieycle, aerial, F. G. Bonfils.............. 828
Bicycle attachment, L. De Rome.. ... 823,161
Binder, loose leaf, W. J. Schultz 823,192
Bit. See Bridle bit.

Block, A. B. TarboX......ooceiveuneennnnn 823,231
Boiler, C. Vanderbilt............ ... 823,486
Book back, solid, A. C. Hafely .. 823,168

Bottle closure, L, Lawton............... 82

Bottle closure, H. S. Brewington...823,026, 823,027
Bottle closure, G. Kirkgaard............... 823,12
RBottle, coupon, I. H. Vendig.... ... 823,008
Bottle fastener, P. M. Peterson. 823,437
Bottle holder, C. Richter........ ... 822984
Bottle, non-refillable, G. De Grey.......... 823,116
Bottles, device for securing corks in, F. W.

Schroeder .......... it 823,370
Bottles, jars, and similar vessels, closure

for, C. Kindig...vovvviiviininnnnnn 823,124
Bottles, jars, and other vessels, self-fixing

protective covering for, M. G. Olivier.. 823,355
Bowling alley, H. B. Lahr................. 822,959
Box covering machine, W. A. Cardy.. 823,032
Box lid holder, G. Mueller 822,975
Bracelet, A. H. Bliss....... 823,024
Bracket, J. S. Detrick..... 823,162
Brake beam, W. Stevenson 823,306
Brake beam fulerum, H. W. Fro 823,403
Brake shoe, F. P. Collier........... 822,924, 822,925
Brewers’ and distillers’ slop, treating, C. J.

Roehr .....iiiii i 823,366
Brick for chimneys, R. P. Weber. .. 823,011
Brick machine, P. Thomann....... ... 823,232
Bridle bit, H. Schlueter...... ... 823,368
Briquet press, J. J. Crawford. ... 823,263
Brush, R. B Williams........ ... 823,312
Brush, S. D. Purdy..........cc.cvun.. ... 823,363
Brush, fountain paint, C. H. Abbott....... 823,458
Brush with detachable handle, bath, B. D.

Knickerbocker ..............c.00ien.n
BubBble pipe, soap, J. Blonde.........

Bucket, clam shell, G. H. Wailliams. < h
Bucket, clam shell, M. J. Purtle........... 823,290
Bucket, clam shell, Kaltenbach & Griess,

823,412, 823,413
Bung tin driver, E. J. Brooks............. 22,918

Burial casket, R. R. Cramer...

Butter package, S. M. Brown...

Button, collar, H. T. Murphy

Button for gloves, etc., detachable, H.
Kerngood ........ciciiiiiiiiiiiiiienn, 822,957

Cabinet, commodity, J. H. Boye........... 823,202

Cables, fair lead for hoisting, Knox &
Magie .. ..oiiiiiiii e ... 823,414

Calculating machine, H. A. Hensley
Calculating machine, F. Trinks....
Calculating machine, C. A. Meilicke. .
Can closure, J. J. Moser 8
Can heading machine, J. Brenzinger
Car bolster, J. B. Barnes..
Car bOIStEI, railway, S. ot
Car brake, H. T. Brown.....
Car brake, Mead & Fullerton.........
Car coupling, automatic, H. L. Blue....... 8
Car door safety guide bracket, E. J. Kates

823,219

Car fender, B. Tallaksen..................
Car seat, E. G. Budd

Car stake, C. F. Flemming..

Car step holder, J. Edwards..

Cars, safety sastem for moto

Jo A, Miller. ....ovvviiiiiiiiiiiinennn.s 823,478
Carbureter,, A. AKeSON.......covvvunenennns 823,382
Carbureter for explosive engines, Steinbren-

ner & Mayer .....eeeeeeeeennennennnns 823,485
Cardboard cutting machine, oval and round,

D. T. McCall. ....ooviiiiiniinnnnennn, 822,976
Carrier. See Luggage carrier.

Cash register, change-making, W. H. Collier 823,104
Caster attachment for adding machine

stands, A. Hendricks.................. 823,468
Caster, guarded, A. F. Hassy..... . 823,408
Cement post mold, J. T. Wilson.. . 823,457
Chain, C. W. Levalley............ ... 823,420
Chair, A. Wanner, Jr....... ... 823,146
Cheese cutter, A. B. Roach..... .. 823,138
Cheese cutter, Roach & Hodge.. ... 823,227
Chimney, C. Weber ............ ... 823,197
Chimney top, J. F. Spatz......... .. 823,194
Chloroform dropper, F. Wachter. ... 823,233
Chuck, E, A. Noll................ .. 822977
Chuck, J. F. Buckley, et al. . 823,031
Chuck, scroll, A. E. Church...... 823,033
Cigar protector, F. H. Whomes... 823,014
Cigarette loller, 0. F. Hammar... 823,217
Clasp, F. Hirsh................. 823,277
Clutch, Campbell & Johnson......... . 823,200
('lutch friction, H. S. & C. E. Glenn...... 823,467
Clutch operating mechanism, C. L. Taylor.. 82{08
Clutch release means, L. J. Hinde......... 823,496
Collar shaper, steam heated, Porter & Erwin 823,360
Column support, F. M. Sischo 822,995
Comb, B. C. Macartney....... ... 823,131
Comb cleaner, E. Layton...... . 823,128
Combs, making, W. M. Stone 823,001
Cemposite block and makmg same, F. W.

Dunnell ..........iiiiiiiiiiiiieninn.. 823,038
Concentrator, M. P. BosS.........cc.0uun.. 822,912
Container top, Williamson & Oldham 823,381
Conveyer, F. F. Landis................ ... 823,418
Conveyer system, I. S. Merrell............. 823,477
Cooking utensil, R. A. W. Krampitz 823,415
Cooler, A. P. S & P. Wohlpart............ 823,016
Copying press, rotary, C. E. Adamson 82’5 094
Corks, attaching extractors to, W. .

Smith ... i 823,448
Corn hulling, degerminating, and hominy-

ing machine, M. I.. Mowrer............ 823,185
Cotton chopper, A. R. Maret.............. 823,132
Couch or sofa and bed, combined, J, H.

Tlagedorn ..............ceeivivcnnninnn 823,327
Covers of receptacles, appamtus for apply-

ing liquid to, W. Buhles........... 823,391
Crank wheel balancing means, VV(-stlake &

ThOIMAS  «.ietitenieneenannaneannnnns 823,012
Crib, folding, L. Dejonge, Jr . 823,321

. 822,913
823,239
823,407

Crushing mill,
Cultivator, I.
Cultivator, W. A. Gillentine....
Cultivator beams, device for secu

standards to, A. Lindgren 823,340
Cultivator, beet, A. Larsen. 823,338
Current motor, alternating, y

O 823,495
(‘uuent tmnslatlng device, alternating, L.

H. Thullen . 823,086
Curtain fixture, adjustable A. L. Perra.... 823,481
Curtain pole, J. F. Burns....cooovviiinenns 823,259
Cutting tubular bodies, machine for, E. J.

7022 823,422
Dental disk shield, W. F. Green.. .. 823,167
Dental handpiece, C. L. Alexander. ... 823,150
Display frame, Leigh & Coleman.. ... 823,339
Ditching machine, F. R. Sammis. ... 823,191
Dividers, H. C. Rickheit........ ... 823,364
Door, Meyer & Satter..................... 823,065
Door check and closer, G. T. Sheets...... 822,992
Door fastener. J. P. Snelgrove............ 823,300
Door hanger, D. D. Miller........ ... 823,066
Door opener, Stevens & Walcott.. ... 823,372
Draft equalizer, F. Humphreys... . 823,172
Drier, F. T. JohnsSon.........cevveeaeennns 822,953
Drier, A. T. Collins.......... 823,106, 823,262
Drying chamber, A. Schroder 822,990
Dust collector, gravity, D. Deneen......... 823,463
Dye and making same, vat, K. Schirmacher 823,294
Electric conductor union, F. W. Sorg 823,484
Electric indicator, G. S. Eble.............. 823,164
Tlectric switch, O’Leary & Coonan 823,073
Electrical circuit controlling device, E. O.

Schweitzer ...... ..ot 823,295
Elevator hatchway closure, J. W. MeGhee. 823,479
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Elevator load limit mechanism, J. R. Will-
Embossing or creasing machine, E. E. Spen-

cer, Jr...
Excavator, F 8
Excelsior cutting machine, W.

Eyeglass holder, E. B. Meyrowitz..
Eyeleting envelops, tags, or the like, ma-

chine for, C. H. Andrews ............. 823,021
Feed water heater, W. A. Moffat. . 822,972
Y¥eeding trough, S. Walter........... . 823,380
Fence fastener, wire, Shuflin & White . 822,994
Fence post, C. E. Robmson ........... . 823,441 |
Fence post mold, P. L. Schaaf. . 823,139 .
Fencing tie, wire, J. J. Morse............. 823,224
Fertilizer dlstrlbuter and cultivator, com-

bined, S. S. Cudd..........oouvenenn... 823,398
Filaments of viscose or similar material,

spinning head for forming, M. Waddell 823,009
Filter, C. H. LoeW......coivereiuennnns . 823,181
Filter and purifier, liquid, M. F. Adams... 823,019

A. E. Klotz........ . 823,052 ;

Fireproof partition,

Fish hook, A. F. Bingenheimer.. .. 823,460
Fishing hook, W. Cooper............. . 823,319
Fluid compressor, N. A. Christensen....... 823,156 ;
Fluid pressure motor, compound, Magney & ‘

MasSterman .........c..eeeeencannnaannn 823,060
Foundry or casting plant, J. W. Henderson,

TOISSUE o .vniiiiiinnrnnennsenasanacnns 12,495
Furnace, .J. A. Kavanagh............

Furnace draft apparatus, W.
Furniture, G. H. Abercrombie
Furniture, sliding shoe for, O. C. Lit
Fuse plug, multiple, Hepke & Diener.
Gage, G. H. Wagner..........ccoccn
Game apparatus, W. H. Kelly
Garment clasp or supporter, M. B. Gardner
Garment hanger, C. L. Patterson
Garment hanger, J. E. Twitchell...
Garment supporter, L. O. Ma Lone.
Gas burner, F. Egge...............

Gas burner, H, Sussmann
Gas burner, G. Machlet,
Gas burner, acetylene, J. Harris...........
Gas burner, inverted incandescent, H. Suss-

INAND  «nveneneeeeeernaasanonnnnnnnnns
Gas engine, . Stewart.
Gas generator acetylene, G
Gas heater, C. Eickemeyer............

Gas jet hood, F. B. Cather 823,261
Gas regulator for incandescent lights, H.

SChUPPISSEr ..vvveiirenreeeeenannnnnns 823,084
yate., A. B. Cullem. . 823,037
Gate, G. R. Rogers.. 823,293
Gearing, J. P. Barnes. . 823,201
Gearing, A. Damians y Rovira.. 823,462
Gearing, speed, F. W. Schroeder 823,369
Gin, M. Reynolds .......ceeuvuiiienennnnnn 823,439
Glass, method of and machine for forming

wire. N, Franzen ...........c..cce..n. 23,112
Glove, R. N. Carson... 823,204
Go-cart, I.. P. Hallady.. 822,944

Golf stick, F. H. Roberts
Governor, F. O.

Grain dump and elevator, P, P. Oyer...... 82‘3 436
Grain separating and grading apparatus,

JoF. Delany ... ci.iiiiiiiieeiianns 823,322
Grappling tongs, W. J. Jones.. . 823,411
Grave cover, W. J. Halpin...... 823.043
Grinding mill, H. C. Robinson 823,365

automatic,
Gun, automatic, C. H. Taylor.

Hammer, drop, J. P. McLeod
Hammer, magazine tack, W.
Handle, C¢. H. Maschmeyer
Harrow attachment, R. Summ
Harrow disk, L. E. Waterman...
Harrow, disk, .. E. Waterman
ITarrow tooth holder. A. G. Dunlop.
Harvester, cotton. A. G. M. Combee

Grin%ifng and feeding machine,

Wood 823,018

|

Hat sizing, hardening, and
chine, W. H. Behrens.................
Hay rack, C. J. Larson............
Head and nape covering, J. Rochet 822 986
Head and signal light, locomotive, D. Burn-

5 =3 (o Y . 823,392
Headwear, J. U. Adams..... .. 823, 314
Heating system. A. G. Paul .. 823,074
Hinge, F. Sandham................. .. 823,443
1linge for closet scats, W. A. Henn. . 823,275
1linge, spring, E. Bommer................. 822,911
Hog cholera antitoxin, manufacture of,

M. Dorset ...........covu. .... 823,110
Hoister, portable, A. Lambert. . 823,417
Hoolz. See Fish hook. .
Hook and box, combined, E. E. Gibson.... 823,213
Hoop coiler, A, . Ward . 823,236
Hop scoop, C. True.........covvveinnenenn. 823,007
Horses, ear carriage device for, F. J.

BrOWI tiuiitineeoeneaanancoacassannnns 822,919
Horseshoe, H. W. Hubbard. . 822,949

Horseshoe calk, C. Loibl............... . 823,423
Horseshoe, detachable calk, W.

Horseshoe spreader, K,
Hot water regulator, S.
Hub attaching device, J. W.
Hydrant, J. W. Callaghan.

Marler. ...

Igniting device, W. B. Goodwin.. 822,942
Incubator, 0. W. Lutz. 823,182
Infant soother, R. Pmscnt. . 823,076
Inkstand, safety, B. Buffard... 823,267

. 8221905

Ink well, E. M. Ashley .
. 823,461

Insulator pin, J. I1. Bullard

Internal combustion engine, L. Mertens.... 823,286
Ironing board cuver, W. B. Hazard..... 23,169
Joint, Sweeney & Sylva.............. .. 823,451
Kettle cleaner, M. A. Davies...... . 822,926
Kettle cover fastening, A. W. Nelson 823,071
Key operated mechanism, F. H. Richards.. 823,080
Knob lock, cylinder, J. Montgomery....... 823,348
Labels, tickets, etc., holder or receptacle

for, F. G, Passino.......cecvvivuennnn. 823,357

Lamp attachment, J. M. Cropper.
Lamp bracket, W. W. Snowhill.
Lamp burner, M. C. Ayer

. 823,160
823,000
823,200

Lantern globe lifting device, A.

Py T 823,078
Lap robe, H. L. Hoenigsberger............ 823,469
Laundry assorting receptacle, E. E. & D. R.

Niswonger ........c.iiiiiiiiiinnnnnnnn. 823,433
Lead making apparatus, white, J. W. Bailey 823,097
Leather stiraps and belts, machine for mak-

ing, A, Feinblatt ............ccooiuues 823,269
Lifting jack, clamp, and wire stretcher,

A, J. White.. o ivvivviiiei i 823,149
Linotype machine, H. B. Bartlett, reissue. 12,494
Liquid dispensing vessel, L., G. Langstaff. 823,283
Liquid receptacle head and filler, D. Landau 823,282

; trical apparatus in drawings.
. Contained in SUPPLEMENT 1106,

|

J

Liquid scparators, driving mechanism for

centrifugal, T. W. Morgan............. 822,974
Liquid separators, liner for centrifugal, B.

Ljungstrom et etctecnttsacaisannan 822,964
Liquids in measured quantities, apparatus

for delivering acid and alkaline, M.

B ) 823,287
Liquids, multiple drop feed apparatus for,

Kaczander ...........coiiiviiiennnn. 23,223
Lock, J. Jorgenson........ 823,174, 823,221, 823,222 !
Locomotive boiler, J. F. de Navarro........ 823 188,
Locomotive, turine driven, H. Lentz....... 823,130 |
Locomotive turntables, end support for, H.

Fuller ...t 823,405
Loom filling detecting mechanism, E. S.

Wood . 823,248
Loom filling detecting mechanism, A. E.

BeONSON  tvitneneeneernennennnnnaneenens 823,251
Looms, electric warp stop motion for, G.

E. Chandler ..........cociiiiiiniinnnn 823,489
Lubricator sight feed, J. A. Erickson. . 82.3,209
Luggage carrier, D. D. Leavy......... 823,058
Magnetic separator, H. H. Wait........... 23,235
Magnetic separator, F. T. Snyder.823,301 to 823,304
Magnetic separator, L. A. Dunham........ 823,492 :
Match box, D. J. Pollock ................. 23,359
Match box and cigar cutter, self-feeding,

Crites & Wine........oviiiienninnnnnn 823,036
Measuring device, grain, F. A. Brinkmann 822,917
Measuring instrument, B. F. Sassaman..... 823,444
Measuring instrument, electrical, F. W.

D 20 0 Y 822,987
Meat sacking machine, C. T. Kelly.. 822,956
Mechanical movement, C. G. Glasrud 822,941
Mechanical movement, E. G. Johanson...... 823,046
Mechanical movement, F. N. Livingston. 823,341

Metal sheets, apparatns for bluing, A. Ri dd 823,226

Metallurgical furnace, B. C. Lauth........ 823,057
Milking apparatus, P. Andersen........... 823,316
Mill. See Crushing mill.

Miter jack, E. O. Wolfe......covvieennnnns 823,017

Fow nnd

1
star Screw Cnttmg
= Automatic
Lathes

Cross
Feed
FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N.Y., U. S. A,

Engme and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE co.. 120 Culvert St., Cincinnati, 0.

GRINDER

Has no pumps, no valves.
piping required to supply it th
water. Alwaysready for use. Sim-
plest in constructien, most efficient
inoperation. Pricewill interest you.

. F. & JNO. BARNES CO.,
Established 1879.
1999 Ruby St., Rockiord, Ill.

GAS ENGINE
IGNITERS

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

Write for CII‘CHI&I‘S.
The Carlisle & Finch Co.,
233 E. Clifton Ave., Cincinnati, Q.

Motion Pictute

MACHINES and FILMS
STEREOPTICONS and SLIDES
For Public Entertainments, in

Theatres, Halls, Show Tents, etc.
Catalogue No. 9 Free

Reduced I!at(?s
Telephone Service

CONTRACTS NOW BEING TAKEN

Call nearest Contract Office for full information.
NEW YORK TELEPHONE COMPANY

TELEPHONE NO. :
9010 Cortlandt
9040-38th

9000 Morningside
9020 Melrose

CONTRACT OFFICES:
15 Dey Street

115 West 38th Street

220 West 124th Street

616 East 150th Street

.| Wilford’s Waterproof Cloth

light, strong, soft and durable.
twisted pure flax thread.

Made of
It is pliable—will

not crack, and is much stronger than cotton.
It is positively salt and fresh water proof.
The proper goods for Hatch Covers, Boat
Covers, Sail Covers, Tarpaulins, Side Cloth,

etc.

Ten years of success—Every piece

stamped. Test its merits with a trial order.

EDWARD A. BUNKER

Sole Agent for the United States and Canada

P. O. Box 1579

The Best
Dry Battery

1S THE

SPARKING

NEW YORK
AUTOMOBILE

Becko Spark Cell

4 Cells $1.25

J. H., BUNNELL & CO.
Blectrical Manufacturers

20 Park Place, NEW YORK

ASBESTOS PACKIMG (For all
ASBESTOS FIRE-RESISTING

H. W.

Asbestos and Magnesia Products

STEAM PIPE AND BOILER COVERINGS.
é)urposes)

ASBESTOS BUILDING MATERIALS.

““)-M”’ ASBESTOS ROOFING.
ASBESTOS FABRICS.
KEYSTONE HAIR INSULATOR.
ELECTRICAL SUPPLIES.

SJOHNS-MANYILLE CO.

New York, Milwaukee. Chicago, Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas
City, Minneapolis, Little Rock, San Francisco, Los Angeles, Seattle, London.

Largest Air-Cooled
Stationary
Engine made.
Bore 6 x 6 inches.
Cools perfectly.
No engine ever
constructed with so
few working parts.
Weight 900 1bs.

5 H. P. Gasoline.
Al1R-COOLED MO’I‘OR CO., Lansing, Mich.
ELF‘CTRICAL APPARATUS REPRE-

sented by Conventional Diagrams in Drawings.—Fifty
diagrams showing the usual method of illustrating elec-
A labor saving paper.
Price 10 cents.
For sale by Munn & Co. and all newsdealers.

Scientific Color Printing

We have added to our large printing es-
tablishment, and now have in successful
operation, a most complete

Photographic Color Department

equipped with the largest cameras, best pos-
sible instruments and printing machinery
for making

Fine Colored Reproductions
by our Photo-Color Process.
C Paintings, Objects of Art, Rugs, Carpets,
Commercial Designs, and articles of mer-
chandise faithfully reproduced in all their
natural colors, in any quantity.
€ Periodical Covers, Artistic Book and Cata-
logue work, Calendars are among our
specialties.

@e SPARRELL PRINT

265 CONGRESS STREET BOSTON

Ride a Curtiss—the only

Mile a_ Minute Motorcycle

Baldwin’s famous Airship.

Motorey cle or Motors.
G. H, CURTISS MFG. CO., Hammondsport. N. Y.

Holds the World’s record of
10 miles in 8 min. 54 2-5 sec.
Same Motor used on Capt.

Send stamp for catalogue of

“SPRINGFIELD” SPEEDOMETER

TELLS THE TRUTH

Absolutely Accurate. All Speeds.
Pointer Always Steady.
Combines Trip and Season Odomete:
FREE BOOKLET.
H. SMITH MFG.
Springfield, Mass.
Established 1865.

R. CO.

Because the Mechanical Principles
used in its construction are correct.

r

ROTARY PUMPS AND ENGINES.

Their Origin and Development.—An important series of

papers giving a historical resume of the rotary pum

p

and engine tfrom 1583 and illustrated with clear draw-
ings showing the construction of various forms of

gumps and engines. 38 1llustrat10ns
UPPLEMENTS 1109, 1110, 1111.
each. For sale by Munn & Co. and all newsdealers.

Contained in
Price 10 cents

I(eystone Well Drills

for Artesian and Ordinary Water

Wells; Mineral Prospecting an
Placer Testing for Dredgers ;
Deep Drilling for Oil and Gas ;

River and Harbor Exploration,
ete.,
booksin these lines.

" KEYSTONE WELL WORK
Beaver Falls, Pa.

How To Increase
Your Business

EAD carefully, every
week, the Business
and Personal Wants

column in the

Scientific American

This week it will be found
on page 521.

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in.
A prompt reply may bring
an order,

Watch it Carefully

d
;
5

Contractor's Blast Hole Drilling,

Our five catalogs are text-

S

Miracle Concrete Blocks

THE GREATEST BUILDING MATERIAL

turing Miracle Double Staggered Ai
Space Blocks. Miracle Cement Brick an
snperior to clay.

Concrete Industry.
kind ever published. Ask for Catalog No. 10.

FROST AND MOISTURE PROOF
Big Oggormmﬂes and Big Profits in manufac-

r
a

Miracle Cement Sewer Pipe and Drain Tile are
‘They cost less and sell for more
® money. Our catalog covers completely the great
It is the largest book of its

MIRACLE PRESSED STONE CO., Minneapolis. Minn.

To Book Buyers

We have just issued a new
48 - page catalogue of re-
cently published Scientific
and Mechanical Books,
which we will mail free to
any address on application.

MUNN & COMPANY

Publishers of SCIENTIFIC AMERICAN

361 Broadway, New York

Mold,
Motors,
of operating alternating,

J. CHver.....coeiiiviiinieiennnnn

822,978

circuit connection for and method
D. C.

Jack-

................................... 823,220
Movement starting mechanism, F. H. Rich-

ATAS ot iiiiee it it 823,081
Muffler, B. A. Gramm............. 823,115
Net, landing, French & Reilly.... 823,113
Nut lock, Schooley & Casey .. 822,989
Nut lock, G. B. Sherwood............. 823,229
Nut tapping machine, W. M. McKenzie. 823,225
Oar, bow facing, Petrich & Duloves........ 823,075
Oils, treating marine animal, M. Potolowsky 823,361
Ore separator, magnetic, H. H., Wait...... 23,234
Ores, etc., nodulizing, C. Dellwik ........ 822,929
Organic substances in presence of vanadium

compounds, treating, E. Oppermann. 823,435
Oven, G. R. [010)  J 823,288
Overshoe, C. L. Higgins 823,331
Packages, machine for forming cylindrical,

H. C =) 0 Y 823,276
Packing for rotary engines, D. Morell .. 823,428
Packing machine, W. Rose .......... .. 822,988
Packing machine, J. A. Keyes. . .. 823,051
Paint, R. Herschman................... 822,947
Paint, composition of matter to be used as,

P. R. Herschman...................... 822,946
Paper cutter, roll, H. Helmeke. . 823,120
Paper cutting machine, J. G. Hardie....... 823,119
Paper refining engines, driving mechanism

for, B. C. Crocker..... 823,109
Paper rolls, paper liftin .

BrowWh ..iveiierieneennnnenennanaanns .. 823,318
Paper trimming and slitting machine, A.

Aldrich ... i e 823,250
Paper vessel, C. T. Bloomer.......... . 822,910
Parcel carrying strap, Burton & Roy 823,258
Paste holding and applying device, A. L.

Smith ... 823,298
Paste, weatherproof, M. Hennen. . 823,330
Paving or flagstone, S. W. Lerch.. 823,473
Pelt stretcher, universal, A. Hirsch . . 83,170
Pen, fountain, A. Hall..................... 823, 328
Phonograph and stereopticon, combined, J.

Ballance .......c.ciiniiiiiiiiiiiiiiiiaan 823,022
Photographic apparatus, A. D. Erickson... 823,465
Picture, cardboard, and the like hanger,

J. D. alsh. ..ot 823,379
Picture frame and mounting, F. B. Stovel. 823,307
Piling system, G. Le Kevre 823,129
Pin hook, J. H. Best............ 823,317
Pipe, Hayes & Fernandez ................ 823,218
Pipe crushing and shearing machine, F. I.

BIES ottt ittt 823,326
Pipe flange, E. L. Maxwell. .. 823,346
Pipe hanger, J. Crawford........ .. 823,108
Pivot connection, F. H. Richards..... .. 823,137
Planing machine, metal, H. Robinson...... 822,985
Planter, corn, L. E. Waterman....... . 823,245
Planter, seed, D. M. Pearce................ 823,358
Plate cooling and onveying apparatus,

L. B. Bdgar ....ooivuiiniiinrennnenans 823,400
Plates to cylinders, means for fastening,

H. F. Bechman........................ 823,099
Plow and seeder, F. Thurrid............... 823,374
Plow, wheeled, L. E. Waterman....823,241, 823,244
Pneumatic economizer and air-injector, E.

S 03 1= 823,278
Power transmission and distribution, elec-

tric, J. Kruyswijk.......o.ooviiunnnna, 823,055
Power transmission mechanism, frictional,

Larsen & Hardie...................... 823,178
Precious metals, apparatus for recovering,

E. J. Garvin.. ... it 822,940
Presses, form for cylinder, .J. H. Matthews 823,062
Printer’s block, J. Kyle...........ccovun.. 823,416
Printing device, P. T. Hahn 823,042
Printing press gripper, F. I. Macaul 822,967
Printing press inking apparatus, H. F.

11 PPN 823,098
Printing press, rotary, B. F. Berry. 823,387
Propeller for marine vessels, J. D(}Ll Mdr . 823,476
Pulleys, yoke for split sheet metal, E. T.

Shepard .. 823,483
Pulverizing mill, S .. 823,127
Pump, P. H. i . 823,207
Pump, centrifugal, R. Pitman 823,077
Pump, electrically driven, H. F. Gurney... 823,118
Pump piston and packing therefor, W. M.

Maloney ..... coieiiitiiiiei i 823,344

Punching machine, C. Weatherson.. . . 823,148
Quill treating machine, F. Holdred 823,122
Rack. See Hay rack.
Rail bond, E. W. Robinson......... . 823,292
Rail bond compressor, C. H. Oslund. 823,356
Rail joint, L. B. Leech......v.coccvvuienn,. 823,180
Rail joint base bond, M. W. Williams..... 823,198
Railway gate, electric, A. Knobel......... 822,958
Railway signal, J. S. Jeffrey.....cccovvuuen. 822,951
Railway signal apparatus, J. W. Latta.... 823,179
Railway switch, E. Wartman .. 823,147
Railway switch, L. T. Wever.............. 823,453
Railway switch operating apparatus, M.

M. McNeley ..oviieinii i iiineennnnns 823,136
Railway system, electric, J. L. Moore. . 823,067
Railway tie, R. C. Doerr............ . 823,208
Railway tie, metallic, F, H. Urban. . 83,311
Ranges, burner for gas, C. Ennis. . 822932
Razor, safety. M. A. Mihills. . 823,134
Rein holder, E. May. . 823,063
Relay, R. H Manson . . 822,968
Restaurants, conveyor f P, .. 823,470
Rifle sight, Van Horn & ‘Miller. ...... .. 823,145
Riveting mdchme fluid pressure, E. R

Hanna ................00000... 823,273, 823,274
Roasting furnace, A. W. leee... 823,393
Rock drill, E. Leichter............. .. 823,059
Rolling metal plates, T, . 823,345
Rotary engine, W. A. All 823,020
Rotary engine, J. P. Shepard 823,228
Rotary engine, F. D. Blake 823,252
Rotary engine, A. M. A. Sponneck-Mayer.. 823,449
Rotary explosive engine, W. M. Jewell..... 822,952
Rubber from rubber waste, recovering,

W. A, Koneman 823,053
Rubber waste, treating vulca: .

KONeman ........c...eeeeenenennneannnn 823,054
Rule marker, J. L. Gastineau. .. 823,406
Sad iron, L, Rosenbaum......... .. 823,190
Safe, vault, etc., T. H. Holstein .. 823,334
Safety pin, C. W. Engel............. .. 823,268
Sash holder, window, W. F. Evans.. .. 822,934
Sash lock, S. R. Holdeman......... . 823,171
Sash lock, window, T. T. McEntee.. .. 823,070
Sash, metal window, C. W. Ecker........ 823,266
Saw, square, and bevel, combined, A. M.

BOWeS ...ttt it 823,101
Sawmill dog, C. W. White........ .. 823,013
Scale, platform, M. H. Winslow . 823,313
Scale, price, W. E. Craft. . 823,397
Scraper, J. F. Delano . 822,928
Seriber, Brais & Nadeau.. 822,916
Seal lock, C. G. Shepherd.. 823,297
Seal, solt ~locking, W. I rig 822,945
Qe'lt back, portable kroc kd(mn, J. L. Amann 823,199
Seed separator, E. C. Foltz................ 823,111
Seed testing apparatus, W. Ulbrich. 823,088
Seeding machihe, L, B. Waterman. . 823,242
Self-acting switch, W. H. Taylor.. 823,310
Settee or chair, A. P. Boyer...... 823,102
Sewer pipe, F. E. Shaw........ccccvvivunens 823,141
Slewing machine embroidering attachment,

R. L. Rodman .............coeiuinennns 823,442
Sewing machine, filled sack, ‘M. C. Ellison 822,931
Sewing machine table, J. H. Thompson . 823.005
Sewing machine tucker, C. P, Oldham 823,072

Shade roller, spring, F. M. Vickery.. 823,452
Shaft support, FI. W. Davis......... 823,320
Sharpener, drill, C. W. Atkinson.. 822,900
Sharpener, knife, W. M. Kellogg........... 823,279
Show window and show case, H. Branden-

DT ] 823,203
Side register for sheet folding and other

machines. C. A. Sturtevant............ 823,002
Sifter and bucket, combined ash, C. W.

Conradt ........coiiiiiiiiiiiinnnennnns 823,395
Stifting machine spout, O. Grismore.. .. 823,117
Sign, advertising, M. D. Batchelder. . 823,459
Signaling system, train, J. Gerard......... 823,114
Silk, manufacture of imitation, E. Schramm 823,445
Siphon closet, B. O. Tilden. reissue . 12,496
Skate, motor roller, H, Beauford.. 823,385
Skate, roller, C. G. Hoerle ...... 823,333
Slack adjuster, C. O. Anderson. 823,095
Slotting machine, C. C. Newton.. 823,354
Soap dispenser, Schuster & Malel . 823,446
Speed c¢hanger, composite, A. Wood 823,247

Speed changing mechanism, C. C. Wllhams 823,487

Speed indicator, registering differential, J.
Richard .........ciiiiiiiiiinnninnnnns 823,440
Spike extractor, J. W. Gorsuch..... . 822,043
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Spring wheel, G. Bardet..........ccvvuuunn 823,384
Stamp mill mortar, M. P, BoSS.....c.c.u. 822,914
Staple driving appliance, O. D. W. Inman.. 823,123 ° ° °
Station indicator, J. 1. Shofner............ 823,142
Steam boiler, J. A. Doarnberger. . 11 823399 rom a lve ear lVl en
To prove the Efficiency of Steam generator, J. C. Suydam... 823,230

Still, water, R. P. Barnstead.......... 823,488

Stitched fabric, ornamental, R. Loeb.. . 823,421 °
Stone quarrying machine, E. T, Morris. . 823,351 POllC holder [ )
Stove, H. B. Brooks........ PR CREREEEYS x 823,389 y °
Stovghgxgit]e;l, detachable adjustable, I. G. e
{2 T ST !
gtrip ct?ltt:i!ng machine, AG C.DTonxllley ...... g%g,ggg
truct tive, G. D. . .
gul;;flu‘i'li.‘% ar%[g;ggg,gzueaking, R. Knietsch. . s ““I am greatly pleased to receive The Prudential’s
to Sore Throat Sufferers, I will send B iy oo E0Bot0E00Baaa0sa
One 25 Cent Bottle Free Switchboard, W, C. MATChant.............. 823,183 statement for the end of the five year term on the $10’000
; : Syringe, I, I T. McCarthy...... ... 823,069 . ‘. :
to everyone sending me this adver- B 57LNES Jafiny b ok ORI oiing, policy taken out five years ago, the proposition, viz.:
tisement with 10 cents to pay postage H T 823,249 .
and packing.  Hydrozone i a harm- | | Tachometer, magnetic, A. P\ & ' 1. War- " “To pay me cash $523.30 or to credit $109.90 on each
less germicide, indorsed and success- . rtor, Lee & BriCKSON. ....ionen. . 8230419 -
fully used by leading physicians. Not TZ‘Echfm‘Z,,a Zﬁ;a] Sfﬁctieigéc Sff"“rﬁamg, bl of my payments for the next five years or to add $810.00 to
gentine without my signature on || gt sovable characters for the, K. 4 de o : : : :
Tabel. Ask for Booklet on Treatment || Teaching. touch typewriting, machine for. s the value of my policy. Having confidence in the
of Diseases.  Sold by Leading Drug- ||y "t beveled, 'L Boward .. .0 savoza || €00d management of your company, I decide to con-
gIStS‘ Good until July 10, I906 Telegraph system, wireless, L. De Forest.. E22,93G .
Telegragh systems, statie valve for wireless, |, || tinue to pay the full amount of the payments and have the
Tel h . Crehore . 823,206
MK @@ Roeemaeh, e, il & Sl g $810.00 added to the value of
Telephone ca ist and memorandum s p . 3 ’y
Dept. U, 63 Prince Street, New York Teleﬁ]tg{ehnéd;gﬁanées? casfﬂlrfgd """""" 5 zz‘;’zzi my pohcy.
A. ISE vnrennneneneenes 19
'i‘elelplhor‘lleunar;ljgltier 1 G. e
£, an Every . 823,¢
Teleph iver, C. T. M . 823,061 i :
NEW BOOKS Relphone awitcbing sppiratie. o This gives an idea of how
20 . i . ..
Telephone system, C. R. & D. R. Green.... 823,215 Valuable the Fl\'e Year DlVl—
e i tres ot tastiment, B w018 dend Policy of The Prudential
elep. C nt, . .
Modern Steam Road Wagons Walton oo er arachment. 823,090, 823,002 . . )
Teleghoxﬁe ér?nsmltter mouthpiece guard, 823,494 1S proving to POllCYhOldCI‘S.
4. TIINIM . et v oo et eenrosennnsnnnsnns
By WiLLiaMm NoRrRIS, A.M.Inst. C.E., %ﬁl?ﬁms racket, DH HBrE‘gnél- L .. gg;gﬁi Suppose you send for spe-
M.I.Mech.E., Author of ‘“A Practical | Ticket holder, Kemmerer & Armstrons . 855°050 : : :
Treatise on the ‘Otto’ Cycle Gas En- T%feemolg', W. _f'e.mhlileeglgng ..... T 823,184 cimen policy showing Cost
gine.” With numerous illustrations. | £l vy ‘_‘]e.V‘é’ze’MjT'E?énzo_s.h_“.r.g_lf'_.._ : 3531333 at Your Age. Use Coupon
8vo. $2.25, net. Toilet article, combined, A. C. Eggers 823,464 below No obligation

Care has been taken to include in this book par-
ticulars of the latest, and—by reason of the 1905
Board of Trade Regulatlons—lmportant modifica-
tions and designs of heavy steaim road wagons; and
to give an accurate and impartial analytical account

Tongs, W. C. Felton.............cvueernans 823,466
Towel or dish cloth holder, J. W. Brown..
Toy, W. F. Stellnel........cevvvvvinnnnnn.
Trace carrier, A. M. Craig...... 5
Train centrol system, A. Sundh . 0o
Train stopping apparatus, J. H. King..
Transmitter arm, H. L. Knight........

The PRUDENTIAL

of past and present practice. Trolley finder, W. J. Hinton....

Trolley hanger, T. Price............... ',
o 4 e Trolley pl d ide, B. A. Leake..... 822,961
The Veﬂtllatl()l], Heatlllg al]d '%;gllgi’ ;l):oiie:,e.rauatltl)mtagtlilé ‘sigfeg,uJ. Ie{‘?l Fe‘rench ggg,ggg
. . . ruck, electric motor, . Dalton.......... 5
Lighting of Dwellings  [#ucs ocomogve & vliger....o2
Trunk, G. A. Schcbert........

i _ | Trunk fastener, C. E. Lucas.............
y J'. “./' THOI\{I{&S! F'I‘%" F'C.'S" SCl?nh Trunk handle attachment, W. J. Hunter...
tist in Ventilation and Heating. With | Type clamp, flexible, J. W. Mosley

72 illustrations. Crown 8vo. $2.00.
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Tug, flexible metal hame, A. M. Cralg
Turbine, Scott & Tyzack.......covveivuiennns

Turbine motor, N. W. Fletcher...
The expert will be well repaid for an Turbine, steam, J. W. Smith.............. 8

examination of the volume by the many contro- | ;v v

versial arguments it contains. . . . The Specialist %g]ggg;;:ggxgggﬁinfgedc Wt D e
in heating and lighting houses will find the book | Typewriting machine, C. W. Walker. ......
very interesting reading.”—ZEngmeering Record. Vaginal irrigator, T. W. Heuston.... o
Valve, R. Rhoda ........c.ciiviiinnniinns
Valve for corrosive liquids, G. E. Gannon..

The PrinCipleS Of Electric Valve for gas engines, air, R. Miller, Jr...
Wave Telegraphy

By J. A. FLEMING, M.A,, D.Sc., F.R.S,,

Send this Coupon

Without committing myself to any action, 1 shall be glad to receive, free, Specimen
Five Year Dividend Whole Life Policy.

For $ Age
Name
Address Dept. 121

1f a Specimen Endowment or Limited Payment Policy is desired, specify instead of * Whole Life.””

“

_ Occupation

823,493
823,185
Valve gear for explosive engines, F. B. Ells 823,039
Valve gear for explosive engines, A. C.

) T L I8 55600000 00005000 0000050000000 823,347
Valve gear, pressure actuated, W. H. Collier 823,105

Valve lubricator, engine, D. Morehouse..... 823,349

Valve mechanism, rotary, E. C. Goddard...

Professor of Electrical Engineering in 3911111(2}6 lock, R. (‘ongri_z‘ve.J...S....l .......... gg:l,;%n ﬁ
s iy | VAR S ST i | e dhdhdedbdidbddb bt
University College of the University | y800 Sheel, S W, S, White. ..o .. 823454 S 27 "
gf London. ~ With 4oz illustrations. | Vending machine, . 1. Blgrger 22,001 '58% g%g
vo. .60 3 ending machine, A. erckens ... ,0
- Veneet preee, 3t Junger. .- i For Dacation Days =3
Veneer press, M. Jungel. ,175 ‘ég
LONGMANS, GREEN & CO., NEW YORK | ventilator, H. L. Morril 823,350
Vise, R. K. McNamara. 823,353 %g{:
_— Wagon, dumping, P. Blatt.. 823,253
Wagon, revoluble body chute, . 823,079 Y Y %8%
Wagon wheel, I. T. Hurd.............. . 823,335
o ) o o 4 ’ ég% t
SS5SS Wakgia fox Eafiting devic 0 SRR, e cienulic g
Washing &nd scouring machine, R. F. L. ég% °
() 4 E S 5 6000 06600 0000080003000000006 823,434 l\.
Washing machine, G, W. Dungan... .. 823,323 %g B y g%%'
,Q ’ ’ Watch hand remoser, E. N. Parker. .. 823,289 merlcan o
rInCIp es o Watch holder, H. Clark............... 1l 822,022 ,5%5 §:3{4
/ \ Water cooling apparatus, A. P. Smith .. 822,996 B
o\/o H D ti Water ozonizing apparatus, M. Otto........ 822,980 %g Y %;3_(
m e e | Water purifying and regulating apparatus, N
/0\ ome Lecoration \()ﬂ Water service, W, G Jaumes, o111 500 | oS A. RUSSELL BOND £
BY Water tube boiler, A. J. Raynor.. .. 822,082 ., .
ﬂO\ OV WHEELER DOW \.O.ﬂ ‘é"v"‘ter mﬁ’e 1b0(i;ler’s Hf) Del Mar. .. gggg; ‘%g 12mo. 320 Pages. 340 lllustrations, ;:g';’
ater wheel, . S. 085606000000 0000 5 H 1
tVe J ohe Waterproofing composition, J. Wessel..... 82;},2.-26 Price $2.00 POStPald
A Series of Monthly Papers in 1| Wave motor, J. A. McManus........... .. 823,43 zig @é‘
2 Weeding tool. T . Fatpin. o i HIS 1s a story of outdoor boy life suggestmg
Ve eeding tool, T. D. Halpin................ T
American Homes sA*. | Well casing head, oil, Eddy & Hadley..... 822930 ‘i'g y Y by %ga
d Gard \ ﬂ Wells, valve adjister for oil, E. K. Mat- R a large number of diversions which, aside
ATA an ardens EREWS .« eereaseeesernntannaaetanaees 822,971 :58% . . . .
o(\e, | Wheel  See Spring _wheel. from afforclmg entertainment. will stimulate
o i Wheel rim, H. B. Willilams................ 823,003 " . A ' ?%3.
PN = Winding drums, rope fastening for, W. Fer- 495,401 3) in boys the creative spirit. In each 1instance L
Y. OO T . I i . . . 5
y()“ R. DOW is contributing to AMERI- \Oﬂ e AR T 20 %85 complete practlcal instructions are given for %@-
e CAN HOMES AND GARDENS a i 5 5 L ey s ’
series of monthly papers on in- N Wm%(?wP.opS?;g:;);g s ccLan I 823 195 %@% ]:)ulldmg tl‘xe various artlcles. %
terior household decoration, under the \ / Window screen, G. Holden.... [ 111111111 822)948
o\e comprehensive title of ‘‘Principles of Wire fabric machine, J. “' Snedeker...... 823:193 %g @é
ﬂ \ H(ﬁf Decoration.” . o \.Oﬁ ‘Y‘V’"ed siretenr, . & Ayggrt oo 53,007 ‘]] The needs of the ])oy camper are suppllecl l)y the direc-
e papers are richly illustrated an oodworking mechamsm Lovatt & Purser 823,342 .
LA are written 1n the keenly critical spirit for Wool scouring machine, T A. Jones. 822,954 % thnS fOl:' mal(lng tramplng OUtﬁts‘ Sleeplng bags and tents g%’é
which Mr. Dow is well known. They *MN*q| Wrench, C. Liaci ...........ccconn 822,9()2
ﬂ \ admirably summarize the whole subject \Oﬂ Wreneh . L. Bogier. 823155 .,;g% also such other shelters as tree houses, straw huts, log calnns g%g:
Ve of household decoration, and abound rench, W. H. Glover. ,166
with admirable hints and suggestions. LY. grench, B. E. Kline.. 823,177 l%g and caves. @f’
A The photographs published withA the arti- \ ﬂ W;‘,gggﬁ’ %V DBUII]{]yan g%ggg;{)
*"  cles are supposed to emphasize some N | Writing machine, B, B, Hess.. 823,121 ‘J] The winter diversions include instructions for malung s1X g:%}-
principle of decoration, showing what is 2
JUN  admirable and what is 1o e carefully \ ﬂ %gé kinds of skate sails and eight kinds of snow shoes and skis, %8@
The July issue was a general introduc- ()% DESIGNS. besides ice boats, scooters sledges tobogg’ans and a pecullar
tion of the subject, together with exam- \ ﬂ Billiard table, W. C. Huss 38,081 -%gé ° ° w ° %
i, Dbles of one or two typical English living A0 | Gagret trimming, W. E. Stevens...... 38,084 Swedish contrivance called a “ rennwolf.”
/O\ OO g Lk Senst Rissuc et ofite \Oﬂ Dental cabinet, W. G. Hullhorst 38,079 é},},
subject of Halls. Subjects to follow will D for feed water heat d’ simil 5
eVe”  relate to the Dining Room, the Drawing W/ | paratus, M. K. BOWIIAIL. oo -noeor. b 38,082 ‘J] Among the more instructive sub]ects covered are survey~
AN Room, etc. ] Fabric, textile, S. L. Crownfield...... 38,085, 38,086 é@é hel; hi d bridee buildi hich
VU“ Every one who 1s interested in home \ Glass cigar and ash tray, B. Schwab....... 38,072 mg‘ ng‘waggmg eliographing an ridge building, in whic
e decoration will be interested in and re- Globe support, C. E. Waldeck.............. 38,073 :jg Cl &' l( d f b @i"
ceive valuable suggestions from this series *MN*% | Mirrors, brushes, and similar articles, back s1X ditterent kinds o rldg‘es, 1nc1uc11ng‘ a 31mp1e cantllever
by Mr. Dow. \ ﬂ for hand, Beach & Kayser ...... 38,066, 38,067 b %
e\le gertcolaéor,nbe}er;]l}g(i,l G. E. Savage......... ;g?);}; rldge, are descrll)ed
oAe | Seatend, H. J. Bell................ .. 5
/ \ Seat end, E. G. Budd... .. 38,075 -}%ﬁ . I %g%
.O. . \Oﬂ geat end,rJ.kB. Kilburn, . e R 38,076 ‘J] In addition to tllese, the book contains a large number of
*f\e poons, OrkKs. or similar articles, andle . .
ﬂO\ American Homes \Oﬂ oo TL HIIDOm oo 38,060 5%% miscellaneous devices, such as scows, canoes, land yachts, §8§
o\Je poons, orks, or similar articles, andle . . o
/0\ and Gardens .0. S L Hﬁpgsack ..................... : %g% wmclmllls, water wheels and the like. A complete table of %8(“
ropLtsHED Y N/ | et e s aicde, "0 Taitoona 153 e
il MUNN & COMPANY o | Trivet, C. L. Berger.........cooeveeevereens 38,078 contents sent on request
ﬂO\ | Wall pocket or music rack, C. A. Flanagan. 38,077 %
AN 561 Broadvay, New York - \|J/ — %! MUNN & COMPANY
d%\ 25 cents per Copy,  $3 per Year TRADE MARKS %E% %@.
Ld ¥ 12 .
. > Augers, bits, and gimlets, Simmons Hard- N %g% 361 Broadway “ SCIEI;\II’?I'I%#;(SJHA%ISE}({)FCAN" New York Clty Qg’
=22 2 2 S 5 6 i s
e ey lgdon. 53,708
.“ “ “ \.w{: Baking powder, Tone Bros......... . 53,798 @ @%%%%@%%%@
Beer, Anheuser-Busch Brewing Asso at n . 53,875 7 7 A



526 Scientific American June 23, 1906.

Beer, Hoster-Columbus Associated Breweries

. |
IHBX[] ensive Beer e glnd Brewwing Gl o555

.ps . Beer, Wacker & Birk Brewing and Malting 9 “ i [} | ,,
[T 53,042
CIaSSIIIEd Advertlsemenls Beer and lager beer, Harvard Brewing Co.. 53,881 §
. . . ] Beer, lager, Peter Schoenhofen Brewing Co. 53,893
Advertising in this column is 50 cents a line. No less | Bitters, cordial, Franciscan Co......oc....... 53,850
than four nor more than ten lines accepted. Count { Blying, Ultramarine Co............oceeenoss 53,735

seven words to the line. All orders must be accom- | poijer steam and hot water heating, New

?g‘é‘&%gtby a remittance. Further information sent on York Central Iron Works Co........ ... 53,729
- Boilers, water tube, A. D. Granger Co. . 53,654 [ ]
Boots and shoes, leather, W. L., Douglas i PATENTS
B tShoeh(io. Sl lh€‘?,79§, 53,800 ‘ PENDING
oots, shoes, and slippers, leather, . Al -
SALE AND EXCHANGE. MOOAY  wrvmeenoaennnn. PSR- 53,811 |
GI,OBE INCUBATORS. Hatch chickens. No ex-| Bread, C R, Miller.....ooviivueiininennnn. 53,757
perience necessary. Our large new Illustrated Cata- f Bread, biscuits, rolls, pies, cakes, and \
logue of Incubators and Brooders and Poultry In- crackel’s, J. Clary . ..o 53,745
formation mailed free. Write to-day. Address C. | Butter coloring preparations, Wells & Rich- ‘ [ ]
C. Shoemaker, Box 60, Freeport, Ill. ardson Co. ...ttt i 53,943
TO MANUFACTURERS.—We have the cheapest, Calfskin, George Martin Leather Co. 5?,783’
simplest, most efficient, automatic, selt-heating solder- Candy, Sprague, Warner & Co...... §5669
ing iron. Also a sadiron. Perfect combustion and no Candy, Robert F. Mackenzie Co ... 53,732 |
flame exposure. Fully protected by patents. Willing { Candy, Paul L. Beich Co....cvvvevennnnnnnn. 53,761
to demonstrate. Stevenson & Stewart, 60 Wall Street. Cann&fdcand tinned salmon, Richard B. Green 53,709 i
NEW ENGLAND FARMS, summer homes, huntin R R S SR REREERE R 3, A )
camps and country real estate of every deécnpnong Canned corn, Portland Packing Co 7J ! H. D. Baird’s latest and greatest 2 cycle gasoline

Circular free upon receipt of address. Dept. 17, P. k. | Conned fruits and vegetables, H. C. Baxter £
Leland, 113 Devonshire St., Boston, Mass. Canned salmon, Alska Packers’ Association.

THE CEMENT WORKFRS HANDBOOK. Tells{ Canned vegetables and fruits, Stoddard Gil-
you all about cement work. How to build walls, bert & Co. .....iii i

i y 5
floors, walks, tanks, cisterns, fence posts, etc., ete.; Caps, percussion, Elgy.Blothers """""""
hound in cloth, second edition. Send 5o0c. to'C C. ] Cement, Portland, Edison Portland Cement

Co.
DePuy, Syracuse, N. Y ! Chairs, Sheboygan Chair CO. vvnvmvinnins
VALUABLE INFORMATION = for those who | Ghampagne, ginger, Manitou Mineral Springs
build, buy or rent a home. Send postal for descrip- COu e 3
tive booklet. House Hints Publishing Co., Depart- Chisels and gouges, Simmons Hardware Co..

engine. Designed especially for uze in Canoes, Row-
boats and small launches. Has many new and excluswe
features, which make it SIMPLER, STRONGER,
MORE POWERFUL AND SPEEDY THAN
ANY OTHER ENGINE OF ITS CLASS.

ment 28, Philadelphia. Chocolate creams, caramels, and candles,
FACTORY FOR SALE OR RENT. At Hacken- Blue Ribbon Candy Co. of Baltimore
sack, N. J. Substantial brick building, 75 x 35, L0317 53,716
three stories. With large sheds, ete. Lot 75 x 110. |} Cigarettes, Butler-Butler . ... 53,719
Suitable for any kind of manufacturing. Opposite | Cigars, J. Weinreich.. .. 53,671
the depot of the New York, Susquehanna and| Clocks, alarm, Wm. L. Clock C . 53,817
Western Railroad. For terms apply to (,eorge J. | Clothes wrirgers, American Wringer Co..... 53,741
Ackerman, 255 Union St., Hackensack, N. J. Coatings, metal preservative, A. H. Still-
WAZON tieeeieennnannnnnananannanannns 53,670
Cocktails, S. C. Herbst Importing Co. é%,g!}?
R Cocktails, C. Berry & Co............ ... 53,91
SECOND HAND AJUTOMOBILES. Coffee extracts, Smith & Wheeler. o 5:‘;:79?
AUTOMOBILE FOR SALE. Angh.p. Single-Cylinder Coffee mills, Bronson-Walton Co. L. B3
Gasoline Touring Car, fitted with a new 3-speed sliding | Coffees, C. T Montanye.................... 53,810 . . R R
ifaa}rhtmnt?mmsmnband mmhly ]m?lw %anst 1hré)ugh?ut Coppcr}; hé)usehold articles, Lisk Manufactur- 53786 E th I t b t f tt d
chine has just been overhauled and put in ficst-class INZ €O, vvitnttii i i 5.
condition. I%Or particulars and price, address S. Lmnmeal and cern chop, Pittman & Harrison ’ | ngl n e WI co mp e e oa I In g s an
P. O. Box 36, Stratford, Ct. L 53,790 | .
Cott%n fa(l})ncs, printed, Joseph W. Woods & 53.963 a c c e s S 0 |"| e s $ 3 9
- on orporation ..........c.ciiieiiiann ,863 |
i ds, Massachusett ! H
BUSINESS OPPORTUNITIES. OO B el 1?%31,%;?% 3L f0 53,854 |
THE CONTROLLING INTEREST in Rivet Forge | Cotton piece goods, Tremont & Suffollx Mills, { . .
used by the largest Bridge and Structural Com: sass to 53,837 | Makes a real, speedy little launch from an ordinary canoe or rowboat
panies. A running business that tcanl be mc]l;eaied COttg{lnSDlE‘Cé goods, Massachusetts Cotton 52,925
fight t Write for particulars. oston | MIIIS «oututn ettt 3,92t « . . . . . . :
‘(}ﬁud‘e‘%il By CO‘,llrﬂ Stats St., Boston, Mass. | Cotton piece goods, Tremont & Suffolk Mills 53,941 ! _ The ] LITTLE SKIPPER” No. 1 is certainly the biggest little thing in the world—
SIGNAT, ALARM, pat. Dec,, 1905. The simplest botto;le,cgvor(;a‘égtsi. =§12gkmﬁifgugetttg?maydct)wool 53,838 height 11 inches from base, welght. of bare engine 49% pounds and price only $24.90—
device for refrigerators. Repeats every 5 minutes | oo b ¢ 0% TP, b0 & Yo B3kiy about 50 cents a pound. Think of it! And yet it is not a toy, but a real engine that will
until the pan is empty. Need no battery. No wind- } Jream, toile OUNtIe...vrereooonen.. 905 . >
ing. Cost little to manutacture, Rights for sale. For Cutli}ws certain named, George W 53,729 | de_velop 2 to 3 Horse Power, ?.nd drive a Car}oe, Rowboat or 12 to 2(‘ ft. Launch 6 to 10
g&gﬁ:@iri«gggress Theophile Paquette, 108 Lake St., Damasks, bl'efée'ﬁéd'},;{a},' printed, and famey, 1 mlles' pet hour,.or a 35 ft. Sailer 3%_ to 14 m(iles per hour as an au()iuhary._ Reversible—
o 3 s — — IR
LET US BE YOUR FACTORY. Hardware special- | 'Nfeu;s. tHessledm & (0 53,892 || runs in either direction—anyone can install and run it—always safe and <:ertain to go.
%ives manufactl,urted undetr cgntrtac}, mogels detveloped. ‘Sl?uggra" S and antiseptics, 55937 53.938 |
e are specialists in patent articles romp service, [ . Mayr .......e.o.iieeieieiian ,937, 93,938 | . .
fret-class otk manship, reasonable prices. " Ameried | B0 o T e o, A Mot | The only Engine made that will run equally well on
X ' atte
Ao AN B Rubber Grip Bamer fis any | o & Cor e sgel o 7oL, avoto'to ssors | GASOLINE, KEROSENE, BLUE BLAZE, DISTILLATE OIL or ALCOHOL!

kerosene lamp, prevenfﬂ breaking of thmnevs, smok- { Paves troughs St. Paul Rooli: 18, Comlce &

\ . . .
ing or flickering. Send 25¢. for sample. Rubber Gri Ornament Co. .............ccciiiinnnn.. 53,764 | - - |
ing or ckering.” Send 2ic, for samp P recltment C0. o i e | The only Two-Cycle Engine that cannot possibly hack-fire!
ing, C. W. Harper.............ceeeueen. 53,724 | soln UNDER 5 YEAR GUARANTEE'
Bmulsified preparations, cough mixtures, | .
and lotions, J. O. May.........ccouun.. 53,913 ! . .
POSITION WANTED. Engines, explosive, Buckeye Manufacturing 5 8‘ Descriptive Catalog FREE
YOUNG MAN, technical grddu.ite, four years’ ex O, tnei e 53,71 . - . -
g s DB | o i e e | §3INE Clair Motor Company, Dept. 17, Detroit, Mich
ti ch, E. Lewinsohn................... 53,920
fs%s’:slr%ﬁdwa}’f ﬁwreYOe:ke.nces ress oom Felt, Watelproof roofing, St. Paul Roofing, i 9 . 1) ’ L]
Cornice & Ornament Co................. 53,734
B Fencing, woven wire, American Steel & Wire
MACHINERY FOR SALE. [ R N 53,740 | S —— -
I‘ertllﬁels, Rasin-Monumental Co. of Anne N
FOR SALE.—At Taunton, Mass., patterns, pat- Arundel County 53,682 to 53,684 | i
ents, drawings; 4 to 25 horse-power gas or oil en-{ Fertilizers, Virginia-Caro hemical Co., i
gines. Ten years test. Can furnish sample. 53,688 to 53,691 '
Hadwen Swain Mfg. Co., 505 Sacramento St., San | pertilizers, Georgia Chemical Works. 53,696 to 53,698
Francisco, Cal. Fertilizers, Navassa Guano Co. of Wilming- ; (X4
FINE LITHOGRAPHED LETTER HEADS, Bill ton ... 53,703 to 53,707 . e tate OI I Ies
Heads, Envelopes and Checks, gives standing. | Fertilizers, Rasin-Monumental Co. of Anne co
Write to-day for prices, mentioning this paper. Arundel County ........c..ceviveiennns 53,708
Stilwell, 709 Pine St., St. Louis. Fertilizers, Virginia-Carolina Chemieal Co... ;71‘3‘ 9
Fiber sizing and finishing material, textile,
E— H. A. Metz & Co.............. 53,750, 03701\ O | l al l
Files and rasps, Simmons Hardware Co.... 53,711
PATENTS FOR SALE. l"ireEextinguishers, American-I.a France Fire ﬁ’; 8‘39;{
. . o . Engine Co. ... D380 :
I _HAVE FOR SALE the U. S. and all foreign | playoring extracts, idiciani Frosd 2350 | of which Mrs. Hemans sang so sweetly,
rights of new patent Improvemengs in Water Tube Flavoring extracts, ¥. R. Durkee & Co..... 53.780
Types Of.BOﬂ(-‘,I‘S. Great economizer. J. M. Col- Flour, wWheat, Coll’m County Mill & Elevator i undoubtedly had the advantages Of an-
man, Bverett, Wash. g T L 53,778 |

C . . . . . .
PATENTS. —European  Rights. 1 want sole | Flour, whéat, Sencéa Mill & Ticvaior 0o, 53,939 tiquity and historic associations, but for

agency for Europe for good-selling patents, or might | Food and meat choppers, Hibbard, Spencer, } LB, . . .
buy rights. James R. Moodie, 13 Inverleith Row,| - Bartlett & Gor  oir iroorer hiner: 53,681 | positive comfort, beauty of design, prac-
Edinkurgh, Scotland. Food, cattle, Dock & Coal Co. «.vvvnvvnnn. 53,746 | .
S Food, for animals and poultry, prepared, C. ' tical arrangement and tasteful adornment
PARTNERS WANTED. Kood for bables and invalias 0.0 Bail. 5372| | they could not match the luxurious modern dwellings
WANTED, A PARTNER. 1 have a complete plan Taro Feod Co invalids, prepare 3790 | . . .
for making an apparatus to be driven by gravity. | . - de  from oats cerea 1" American | 3,799 lllustrated and descrlbed 1n
Wanted a capitalist to develop the invention. D.]*00GS made from oats, cerea erican !
Gingold, 297 Cherry St., New York City. Cereal Co. ....................B3,907 to 53,910 |
’ B e g : Fruits, dried and evaporated. fiin & Skel- /
—_— 165 CO.  wvee e 53,749 ry
3 Galvanized household articles, Link Manu- !
SITUATIONS AND PROFESSIONAL facturing Co. ........ ... ..ol 3. i merlcan Omes an ar ens
OPENINGS. Gin, 8. Streit & Co. .. .. '-;,9043

Gin, Luyties Brothers
A $5,000 POSITION is open for the right man to rd
manage a factory in the bo%th Must possess Success- g’m‘ dye, Charles N. Crittenton Co.. .53,848, l" 878 |
ful experience. Be under 45 and prove his qualifica- air restorer, Charles N. Crittenton Co.,

tions_to an absolute certainty. Address R. C, Box . . . 53,843, 53,844 . .

713, New York. Hair tonics, stains, dandruft cures, efc., I _ the new monthly magazine for all Americans appre-
WAN’[‘ED — Experienced and Responsible Patent E. Nichols ...........c..co........ .-+ -- 53,933 ) < Iy
ights Salesman to sell territory for a new gasoline | Harvesters and parts thereof, International - Clatlng the home.

A -1ron1 t}i)e only perfect iron an?\ fully ezugmmpul - Hsat?t(’;sml;ls(t}l?; zoef tAEgi‘“((’la ressure " s 53,726 > . . b . . . h. .
strictly business proposition merica Company, | Hemostatic, ingent, bloo ure rais-

Momence, Il prop v ing,.and stimulating preparations, Parke, . thlS unl.que pu hcatlon) CVCI'Y ssue Of w ICh lS. a
WANTED.—Commission salesman to handle belt- | .. Davis & Co. .......................... 53,934 ; ; 1 _

e ANTED —Commission salgsman to bandle helt- | gy, 2T 8 00 onniiian i veritable edition de luxe, introduces the reader to the in

yille | O Leathor Belt Manutacturers, Grand | fosiory Reins & Meiss __?,‘?T?_j’_’?,‘f‘f?f‘? 3s |l teriors of the finest homes in America, shows how they

Ink, duplicating, Neostyle CO............. 3, : ] 1

- Iﬁsu?gggp :Qirii"gtaﬁaifisllgtlngO tapes, New 5::87 are built, arranged and decorated, explains how furni-
nsulate Vire Co. .............. 53,666 1

ENGINEERING WANTS. Knit underwear, J. H. Semel & Coii 0 siso || ture may be arranged to the best advantage, and gives

WELL-KNOWN EUROPEAN FIRM wants agency [ Knives, corn and hay, Simmons Hardware Co. 53,712 . . .
for Universal Grinder, like Landis or similar pat- | Knives, pocket, Simmons Hardware Co..... 53709 authentic and expert hints upon the laying out of house

tern, first-class makers, being able to turn out |} Knives, pocket and butcher, James C. Lind-

e, "o 0, Ren Vop, (oot A B N S e s 578 | gardens and the planting of proper flowers. It tells how

WANTED.—Articles to manufacture in either Loather sheets, pasted Western T.eather Co., ] —— 1 1
wood or iron, by well-equipped foundry and machine L. 53,765, 53,766, 53. 801 53,802 brlC a braC Shou}d be dlsplayed and plCturCS hung SO as
shop. Ypsilanti Machine Works, Ypsilanti, Mich. | Liniment, H. B. Wrensch, Jr.. ...... SRR 53,944 to oet the best effects

SOLE AGENTS FOR RIEFLER'S INSTRUMENTS, | Lotions and washes, skin, B. M. Steibel.. 53871 g .
ott’s Pantogi‘aphs, Drawing and Blue Print I'aper: )I(\dy’}nal preparation, Victor Koechl & Co. 53,873
Drawing Boards, Tables, Squares, Triangles, etc., Mediclnal preparation, certain named, J. D.

A s A ) m s Riedel Aktiengesellschaft ............ 53,919 .
. 4 Medicine, certain named, E. R. Moras .... 53,931 =
Engineers’ and Builders’ Transits, and Levels of Every issue of 72 pages has a handsome colored cover and con
Best Makes. Send for illustrated catalogue, Vol. Motal gdods certain named, American Serew . . . . . .
UL T Weber & Co, Dngincers’ and Draughts o g , * 53739 tains an article upon some particular mansion, with various external and
I e Supm T 1 s et ey e pe ] o 00 it PR K¢ t ! I :
men's Supplies, 1125 Ghestnut St Philadelphia, Metal manafeetures, - certain named, B. Lo 0 internal views, views of garden, etc., where possible.
Mtk condensed, Borders Condensed MIK Co 53,776 All home lovers are delighted with the magazine, as are also archi-
h Lh, , and roat wash, Lavoris em- . M M
HOTELS AND RESORTS. qapieil, Co. 53.922 tects, builders, contractors and prospective home builders, whether at a
JAMESTOWN, OPPOSITE NEWPORT. Thorn-{ Nails, United Shoe Machinery Co .. 53,736 : LS |
dvke Tiotel and’$ new cottages, furnished.  Chiim- %\)lelwipapot;]s ericultural, M Stabl o 58790 cost of a mod’est’ $3,000 or the more magmﬁcent million-dollar
ing location on shores of Narragansett Bay; 15 min- 1 1nsee ational Lea 1 0. O a. 93,70 1
ing location on shores of Narragansett Bav; 15 min | Gils ‘and grease. tubricating. 0 F. Tetlom - 5avos dwelling. It is intended alike for the economical and the luxurious.
port, R. L Oils, tubricating, Atlantic Refining Co.. 3,715
————— OIIVG'S (,rl.nrgs Cooper & C.o ...... . 53,784 . .
PROFESSIONAL CARDS. 0ve1€(1)15, bibs, and coats, Richford LI 72 pages each issue. 25c. per copy. $3.00 a year, in advance

sLAI;()[%S%AI;% AARCH%TECTS. 1\.11 YII. ’fhep%rdﬁ& {’amt mixed Ilqt}ll‘d Van(éCalvelt Paint Co. 53,737
on, Bucli ve., Syracuse, N. Y. wenty-five | Paper fasteners, Thomas Stationery Manufac- 7
years’ experience. BULINE CO. vvveiiree iienereinneeenneanns 53,816 MUNN & CO., PUBLISHERS, 361 Broadway, NCWX Ork

LANDSCAPE ARCHITECT. Wm. Webster, 560 | Paper, toilet, J. Robertson & Son.......... 53.812
North St., Rochester, N. Y. Dstablished 1853, Paper wrappers for rolls ef ribbon, D. Shee-
line Son & CO. ...iviiiininnnnnnnnnnn 53,793

BUILD AT COST. Town or Country. W. H. A.| p, - Da > 1 B¢
Horsfall, Architect, 18 and 20 East 424 St., New | pepe’ MBI, Doyt on e’ eyl Cp. 93719
York, N. Y. Tel. 2968—38th, BeCKer  «tvnriiiiiienen.n D, 53,774
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By th: BROOKS System

10,686 NOVICES

—most of them with no tool experience
whatever—built boats by the Broot s System
last year. Over f{itty per cent. h ve built
their secon 1 boats. Many have estabhished
themsclves 1n the boat building business.

It you can drive a nail and cut out a piece
ot material tron a full size pattern-you
can build a ¢'anoe—Row=boat—Sai'=
boat—Lauuch-or Yacht-in your leis-
ure time—at home.

The Brooks System consists of exact
size printed paper patterns of every
part of the boat—witk detajled instruc=
tions and workicg illustrations
showing each step of the work—an iten.ized
bill ot material required and how to
secure it.

All you need is the patterns, costing from
$2.5) up—anda materials from $5.00 up. Only
co.nmon household to 18 required.

We also furnish complete boats in the |
Knock Down form—ready to put together.
Satisfaction guaranteed or money refunded.

Our big free catalog tells how you can
build boats all styles—all sizes.

BROOKS BOAT MFG. CO,

(Originators of the Pattern System of Boat Building)
405 Ship St., Bay City, Mich., U.%.A,

SREFR, .,»M

A MONEY MAKER
Hollow Concrete Building Blocks
Best, Fastest. Simplest, Cheapest
Machine. Fully guaranteed.

THE PETTYJOHN CO.
615 N. 6th Strect, Terre Haute, Inc.

A MINIATURE TELEPHONE B00TH
AGENTS WANTED.
Just out. Great success. Indispensable.
Send 50c¢. for Samples and Terms.

Engelman Mfg. Co., .74 Hudson St., Jersey City, N. J.

STUDY ELECTRICITY
at home, with your own Laboratory, Write
for our Electrical Manwal ot directionsfor
100 experiments, Let us tell you the low
price of our Laboratory.
COLUMBIA SCHOOL SUPPLY CO.
Indianapolis, Ind.

ROSE POLYTECKNIC INSTITUTE

Terre Naute, Ind. A Cohe%J of Engineering, Mechanical,
Electrual and Civil Engineering, Chemistry aud Architeciure. [
ive shops. Laboratory pqmpment modern. Expenses low. For
Catalog wgue and Professional Register of Alumni, address

C. L. MhLS. Preﬂldgnt.

The

Adirondack
Mountains

Are now about the most central of
all the great resorts. They have
through Puliman sleeping cars from
New York, Philadelphia, Boston,
Buffalo and Niagara Falls via the

A night’s ride takes you from any
of these places to the center of the
mountains in time for breakfast next
morning.

For a copy of “ The Adirondack Mountains
and How to Reach Them,” which is No. 20
of the New York Central Lmes’ “ Four-Track
Series,’” containing a fine map of the Adiron-
dack Mountains and adjacent territory, with
useful information inregard to hotels, camps,
lakes, rivers, etc., send a two-cent stamp to
George H. Dame]s Manager General Adver-
tising Department Room 26, Grand Central
Station, New York.

C. F. DALY W.J. LYNCH
Pass. Traffic Mgr. Pass. Traffic Mgr.
NEW YORK CHICAGO

60 YEARS®
EXPERIENCE

TRADE MaRKS
DesiGNs

COPYRIGHTS &cC.

Anyone sending a sketch and descrlgtion may
quickly ascertain our opinion free w ether an
invention is probably patentable. Communica-
tions strictly confidential. HANB BOOK on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
eulation of any scientific journal, Terms, $3 a
year: four 1aonths, §1. Sold by all newsdealers.

MUNN & Co,3svsroscwar. New York

Branch Office. 625 F' 8t.. Washington, D.C.

Perfumies,

| Whisky,

tollet waters, extracts,
celogres, . R. Bradley & Son
Pianos, Packard Ccmpany ..........
Picks, coal miners’, Fulton Tool Works
Picture frames, A. M. Collins Manufactur-
iRg Cov v e
Pills, Allcock Manufacturing Co.
Pills, pennyreyal and tansy, II.
Pins, hat, Rcott-Blake Co.
Plan(c:s and plaue irons, Simmons Hardware
B
Plaster, plaster of Paris, and stueco, wall
and calcined, Acme Cement I’hsfm Co.,

I'§. Tay

3,673 to.53.675
Totash, Pennsylvania Salt Manuf'g Co ..... 53,935
Powder and antiseptic mouth waeh tooth
7. R. Harvey ...........

Powder. gun, American ills 5
Publication. periodical, Dr. Potor Fahrney &
Sous  Co.

Publication, p(\rmdlcal Holophane Glass Co.
Publication, periodical, Illuminating Engi-
neering Publishing Co. ........... . .
Publication, periodical, V. Lansingh . ..
Pumps, centrifugal, Wheeler Condenser &
Engineering Co. «.oviitiniierieinenennn 53,672
Ranges and stoves, cooking, Cook & Van
Evera €o. ...t 53.677
Razors, H. Hessenbruch ...... . 53,609
Razors, Simmons Fardware Co. . B3,687
Razors, A. Graef . 5372§
Remedies, venereal discase, M. Piorkowski. 53,894

Remedy for certain named diseases, Charles

N. Crittenton Co. .. 53,842
Remedy for corns, bun 'md “u

nails, Stafford Drug Co. of Baltimore

CItY o 53,040
Remedy for diseases of the liver, Peacock

Chemical Co.  .oviiniiiiiiniiennennnnn 53,867
Remedy for diseases of the

organs, J. Jungmann .........e..e... 53,920
Remedy for exterminating par .

Bewles . L. 53,876
Remedy, laxative, ) SO . 53,930
Remoedy, toothache, Charles N. Crittenton

€O e 53,845, 53,846
Rings, gold finger, .J. R. Wood & Sons.... 53,819
Roofing material, - Eastern Granite Roofing

L ceeeeea.. BIGTE
Rugs, ’\I\(lexr\ Wallin & (‘lousp 53,927
Salt, Brown & Shaw woevernnnnnn.n cee B3TTT
Sfalve for cure of freckles, J. J. Kline..... 53,921
Saunce, pepper. E. Mecllhenny’s Sons..53,928, 53,929
Saws, Henry Disston & Sons,

53,678, 53,699 to 53,702, 53,752
Saws and saw blades, Hibbard, Spencer,

Bartlett & CO.  o.vvriniiiiiiiinaaa 53,680
Saws. saw blades, and handles,

Hardware Co. ............coceeeion., 53,763
Shears and scissors, H1hba1d Spencer, Bart-

lett & Co. . 53,679
Shirts” and hoys’ s s, waists, and blouses,

men’s, (. Risenman & Co.............. 53,829
Shirts, men’s dress. Browwn & Newman. 53,877
Shoes, angle-supporting leather, J. J. Latte-

AN o veeee ivnrnnnnans 53,785
Shoes, leather, Gilmaker Bros. . £3,805
Shoes, leather, L. W. Franklin 53,821
Shoes, leather and canvas, Foss, P

) .. 53,782

53 818

Silks, nrinted and piece-dved, Cheney Bros. 53.912

Soap, Pennsylvania Scan Co. .............. 53,730
Seap. antiseptic and disinfectant mineral,

© Preston Manufacturing Co............. 53,731
Soap. medicated and perfumed, Potter Drug

& Chemical Corpovation ............... 53,762
Soda. bicarbonate of, Pennsylvania Salt

Manuf’g Co. ...veivviiinniunnnn.... . 53036
Spices fmd mustard, E. R. Durkee Co..... 53781
Sauabs, E. BE. Billings................. ... 53775
Steel, Crucible Steel Co. of Amerieca...... 53,721

Stoves, heating and cooking, Gem City Stove
\Idnnfdvfulmf’ Co.

Co.

Chlldlen s, Jones

53,658

ros. Overail 51 Q’%ﬂ

Tea and coffee pots, Silver &
Tea and coffee nots and urns, Silver & Co. o‘% 8‘1-1
Telephones. Hutchinsan Acoustic Co...... 53,75
Tin culmdrv articles. Lisk Mapnufacturing Co. 53.7’6
Tires, pneumatie, B. F. Goodrich Co. 53,744
’I'omc digestive, ard nutrient pleparatmn
Charles N. Crittenton Co. ............ 53,847
Tools and tool holdrrs. certain named, Clevo-
land Twist Drill Co. .......... 53.720
Typewriter ribbon. Bacon Brothers. . 53,771
Umbrella frames, Samuel Fox & Co..
53.898 to 53,900
Umbrella frames and ribs of metal, Samuel
Fox & Co. .ovviiiiiiniiinininn.n. ... B3.897
Umh'olla frames, metal, Samuel Fox &
.................... 53,896. 53,97, 53,902
Lnquhnf: drawers, and union suits, Dei-
mel Linen-Mesh  System  Co .. B209%
Varnish, E. L. Hunter ..... .. 53,660
Varnish coating for interi k,
. liquid. Tnterior Hardwood Co. .......... 53.661
Water, effervescent or carbonated mineral,
. Maniton Mineral Sorings Co........... 52.663
Water, mineral, Arondack Co. .. 3.747
Whins, Caregill Cleveland & Co.
“'}H:Sk}', Chas. Shaffner & Co.
Whisky, H. J. Jlellert & Sons
Whis 0. J. Carpenter......
Mayer, Sons & (o..
. AMeOunde. ..
I ML Crsveston

Georee DBieler Sons (.

Kautmana Bros. & Co.
Kiefer & Co  ......
Lazarns & Nassauer ...
A. Loeb ..........

w hlel\v

‘A, G. Marshuetz .
“'hisk,v & C

Maryland Distilling Co,
No2lson Distilling Co. ..
Strauss, Pritz & Co. ..
Mayer, Scns & Co. ..
rye. J. H. Hentz, Jr.
Wine, . R. Mvers .........
Wine, Wm. Hoelscher & Co.
Wine, Geo. Benz & Sons
Wines, To-Kalon Wine Co.
Worsted. woolen. and cotton
conds, Griffon Co.
Wrenches, Mossberg
Wringers, American
Yeast, New Process Yeast

Whiskv‘
VVhwl V

Wrench (Oa.
Wringer Co.
Co. ..

.. 53,759

LABFLS,

“A. No. for tea, A. & G.
‘“Copalac,”’ for a floor finish,
Chandler Co. ..............
‘‘Rleo,”” for a hevemgo Ww. D RllPV
“Fire Chief.”” for a dry chemical fire ex-
tinguisher. Western Fire Appliance Co.

1> Merver.

Beck

. 12,932

12.935
12,930

12,936

“Gay’s TIsland Brand Clams,” for canned

clams, E. Hart .................... 12,933
“Old German Lager.”” for beer, Wilmanns

Bros. Co. .............. 12,931

““The Virginia Brand,’

Langdon & Boyd . 12,934

PRINTS.
“Boys - Indestructible Hose,”” for hosiery,
Racine I'eet Knitting Co. .............. 1,698
““Composite Brick.”” for brick manufactured

from. a combination of sand, lime, and
cement, L. Elkus ............oc00iven..
“Montreal Malt Rye,”” for liquors, N.
Uri & C0. vt .. !
‘““Tarita,”” for cigars, American Cigar Co... 1,695
“We Root for Fleischmann's Yeast,”” for
yeast, Stahl & Jaeger ....... cenieeeaess 1,697

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

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

AN

WATER
Fitted to a light, strong,

write for further descnpuon to

WILMOT CASTLE CO.,

Rochester Sterilizing Qutfit

it combines the three great sterilizing necessities all in one apparatus.
INSTRUMENT STERILIZER
A DRESSING STERILIZER and
A STERILIZER

, three coated and heavily baked enameled stand with gas or gasoline burner
under each Sterilizer, of a shelf for Primus oil stoves, as you prefer.

meets the instant approval
of physicians, surgeons,
hospitals and fustitutions
everywhere, because

in One

} All Three
Apparatus.

Ask your instrument dealer, or

12 A Elm St., Rochester, N. Y., U. 8. A, I

ROYAL SIAMESE

'I‘enders are requested for the supply of 9 Passenger
Drawings and conditions may be obtained against payment ot ¥1..0 per set at the Siamece
Sealed tenders with the iascription * Tender for Locomotives’”

with Spare parts.
Leuation in Washington.
to the undersigned in whose office they will publicly
Bengkok, the 10t of March, 1906.

The Director General,

STATE RAILWAYS
Locomeotives and 7 (Goods Locomgtives

must be forwarded
be opened at 10 a. m. on the 12th of september, 1906.

L. WEILER.

ORIENT Friction Drive Buckhoart

Buckboard Establishes New World’s Record.—In the
New York Efficiency Contest, say 5th, the two Orient Buckbouards enc
tered broke all existing records, one « ar going 94 niles, the other one
101.6 miles, eack on two gallons of gasolene, neither ear making a
moment’s stop for repairs or adjustinents.

A Remarkable Motor Car ;f>(71r‘$400

4 H. £, Air Cooled. Weight 400 1b. Maximum speed 25 miles per
hour. Average road speed 16 to 13 miles per hour, Gasoline consumption
35 miles per gallon—oil, 90 miles per pint. Astonish i
equalling 49 to 1 reduction, more than double any gea
easily negotiate 25 per cent. grade with two passengel A
throiigh sand or mud. More than 95 forward speeds, ulso rév
noiseless and free from vibiation as an e cylinder Tou
Ten-inch clearance from ground. Full ellipt E . Oils from seat.
Fan to keep cylinder uniformly cool. The lowest-priced and best selling
Motor Car in the world. Energetic agents wanted in unassigued terri-
tory. Write for free catalog, and for agency proposition.

WALTHAM MFG. €O., Waltham, Mass.,
DUSTLESS

‘ e(&leamng Machinery

Stationary Plant

U. & A,

for private residences. Uses
A power from lighting current,
\| 8350 and up. State size
of house.

Private plants for office build-
ings, department stores, etc.

Portable piants for residen-
tial cleaning busness, $2,000
and up. We sell exclusive
city rights. Over 85 eompanies
now operating.

General Compressed Air House Cleaning Co.
4467 Olive Street, St. Louis, MNo.

@ Screw Machine
= Products «

in HIGI{ BRASS, LOW BRASS
and STERLING SILVER

from 1 inch down.

¢

Quotations Made From odel
or Working Drawings
WHNINEEEOEEEN G R R

GEORGE W. DOVER CO.
Factory B Providence, R. 1.

Wonder Lighting Outfits

FOR FARM, SHOP, COTTAGE
or PRIVA'TE RESIDENCE

‘We manufacture the only small outfit
for this purpose.  Think of it; less than
one-sixth cent per hour for each 16 ¢
lamp. Whytpny many times this amount

or a poor light?! If you
want to make the home
cheerful, at the same !
time save money,
send for our new
50-page catalogue.

Outfits from
?1‘25 up; 6 to 60
ights.

THE R. M.
406 South falina Street
New York Office, 434 Park Row Building

CORNWELL CO.
Syracuse, N. Y.

PROPOSALS.

ROPOSALS will be rececived at the Bureau of Sup-
plies and ALcounts, Navy Department, Waghing-
ton, . C., until 10 o’clock A. M., June 26, 1406, and
pubhcly opened immediately thereafter, to urnish at
the Navy Yard, New York, N. Y., a quantity of machine
tools, as tollows: Saw filer. engine lathes, drill. Appr-
cations for proposals spnould refer o schedule [{1% 1
Blank proposals will be furnished upon application
to the navy pay office, NewYork, N. Y., or to thc Bureau.
H. 't. B. HARRIS, Paymaster- (xmmat U S N 6-6-00,

LET US BE .YOUR FACTORY

‘WRITE FOR. ESTIMATE ON ANY ARTICLE
YOU-WANT MANUFACTURE

STAMPINGS ‘MODELS,: ‘EXPER:

E.- FOR. FREE A BOOKLET:

Corliss Enzine~. Brew
mld Butuen Machinery. TH VIL 'I‘ER
G. (O. % Clinton St., Mllwaukee Wis.

MUDELS & EXPERIMENTAL WORK,
Inventions deveioped. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.
R U BB ER . Expert Manufacturers

Fine Jobbing Work

PARKER, STEARNS & CO., 228.220 South Street, New York

OLD GOLD, SILVER AND PLATINUM BOUGHT
Ship to us 2and we will remit cash immediately.
ASHER KLEINMAN, 250 8th Ave., N. Y. City., N. Y,

PROMPT DELIVERIFS FOR LARGE OR
small contracts for wooden or metal parts, novelties, etc.
Ridgefield Mtg. Co., Room 1305, 31 Union Sq. New York

Model and Fxveriinental Work. Years of ex-
perience. M. P. Schell, 1759 Union St., San Francisco

MODELS kchie

LSTABLISHED /867 ww

GO MODEL WORKS
MAD/SON ST CHICAGO, /L.

T o CATALOGUE OF MODEL SUPPUES.

Capable German specialty house desires the general
agency of a prominent factory fcr Modern High-speed
Lathes and Milling \mchmes Inquire of M. Z., 9510,
Rudolf Mosse, Hambu

Men ard boys wanted to learn plumbirg. plastering,
bricklaying. special offer life scholarship fitty aollars,
easy payments. Position and union card gunaranteed.
Free cataiogue. Coyne Bros. Trade Scheols, 239-243
Tenth Avenue, New York. Chicago. £t. Louis.

193 So. CLARKSr GHICAGO.

MODELZ12 £
Models and Experimental Work

Mechanical and Electrical Devices. Small Machinery.
J. LENZ, 310 Hudson Street, New York.
€O0,, Dept. 52, 89 Lurt‘-

Telegraphy i

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York

EEL TYPEWRITER TYPE
‘We make, or will furnish com lete outﬁt for making,
NEW Y NCIL

all styles. ORK WORKS
10(; g‘.sssa.u Street. New York S

BE A WATCHMAKER

Send for our free book, How to he a Watchmaker. Stone
School of Wabchmaklr‘g, 904 Globe Bldg., St. Paul, an

INVENTIONS PERFECTED
UNION MODEL WORKS

Circular tree. Wondertul
automatic teacher. 5 sivlig

$2up. OMNIGRAPH

Are you mterested in Panenr Model or Expenmental
or

Our booklet entitl

WHAT ‘WE DO—HOW WE DO IT

will be sent to youon request.
l\NICKFRBOC KER MACIHINE WORKS,
8-10.12 Jones Street, New York.

Inec.,

on the

LEHIGH VALLEY

rINDUSTRIAL OPPORTUNITIES

Desirable sites for manufacturing purposes can
be obtained on reasonable terms.

If you want to establish a new industry or re-
locate one already established,
your advantage may be obtained from

P. H. BURNETT, Industrial Agent,

RAILROAD

information to

143 Liberty St., N. Y,

-

Your Vacation

may be spent in one of Nature's playgrounds, where buoyant, clear air, 1,200
closely linked lakes and streams, genial sunshine, vn'%m woods and high-
lands, splendid trout-fishing, cookmg that will make you fa

and running across mighty nice people will re-create you in mind and body.—
Algonquin Park and surrounding district in Ontario, Canada, is the place, and
the Grand Trunk Railway System is the way.
from Boston, New York, Buffalo and Chicago.
on Algonquin Park, Muskoka Lakes, Georgian Bay, and Temagami Region to

T. H. Hanley, N. E.Pass. Ag’t GRAND TRUNK RAILWAY SYSTEM, 260 Washington St., Boston

t, canoeing, loafing.

Through car connections
Write for our resort booklets
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: v COLD GALVANIZING.
@ AMERICAN PROCESS. NO ROYALTIES.

residences, launches, yachts, ete. Every deiail included; very best ma- SAMPLES ano|NFORMATION on. APPLICATION.

temaldmoriey tl:lan blu H ltl:hort_)ughly.;t)trlacucaél; SO Si%ptle no (e)alect,trici;zr‘l re- N ' c K L

quired. ight all the time with our Storage Battery Qutfits. Gas, e E
AND

Gasoline, Kerosene or Steam engines used give plenty of power for
pli‘mpllng water, sazlving tvgood, refrigeration, ttlatc. . a ” I
‘or latest printed matter covering over a hundred cutfits address ¢ R - (]
ELECTRIC DEPAKTMENT : ' Electro-Plating

Apoaratns and Material,

RICHARDSON ENGINEERING CO. Hartromn, Conn. JIB R210  ~VAMENE R

Ouy
Newarlk. N. J.
30 & 32 8. Canal St.

Chicago.

S —

Mullins Pressed Steel_l;;dts Can’t SinK |

Easier to Row—Absolutely Safe

Made of pressed steel,withair chambers in each end like a life boat.

Can’t leak—crack—dry out or sink—last a lifetime. Every boat
guaranteed. The ideal boat for families—summer }}
resorts—parks—boat liveries, etc. Strong—Safe— §
speedy. Write today for our large catalog of row f}
boats, motor boats, hunting and fishing boats. i

The W. H. Mullins Co., 118 Franklin St., Salem, 0.

{ +The

Queen”
15 foot row boa$, as
{llustrated. Complete
with one pair oars $29.00

Don’t Strop

YOUR RAZOR
Just lather and shave with a Gillette,

e razor_that is always ready
— always sharp.

The Gillette is the
only razor in which
the blade can be adjusted for close
or light shaving, and each blade will
give an average of more than 20
satisfying shaves without touching a
strop—in fact, you forget that you
ever owned a strop.

12 double-edged blades with each set—
al des asceptic and none resharp-

ened; when dull, throw away as you
would a used pen.

PRICES: Triple Silver-Plated Set with
12 blades, $5.00 ; Standard Combination

e MANUFACTURE;
SPECIAL RUBBER.GOODS OF, EVERY.

DESCRIRTION. ANDCAN FURNISH [ | It Will Tackle Any Screw

NO MATTER HOW TOUGH THE PROPOSITION ¢ ALWAYS AT WORK. 2
Install an Apgle Battery Charger %
on your auto, bo
whenever the motor is going, and keeps X | " si
| the batteries always full and ready to ! ze
[ turnish fat, hot sparks. No ignition

ANY SPECIAL RUBBER ARTICLE

TO YOUR SATISFACTION/

W TING y A practical screw-driver., Reversible, automatie, in- ¥ system is complete without it. Write
/*&“QY\“EL CW terchangeable. For driving and drawing screws. Two / 'To-ltli:y If)f:;:‘l)l':ﬂgylr&ﬂtt:_fﬁﬂl Mg, Co. Y <
»\\5 . , B | G007 sach with three bits: Send for catatopute o0 RN NTN Battcry -

9193 CHAMBERS STREE GOODELL-PRATT COMPANY - Greenfield, Mass. ‘ : -Charger

204 1T

NEW YORK. /4 |BUILD YOUR OWN MOTORCYCLE
A \

‘We can furnish you with all parts nccessary to pl v
== 1 1-2 I I, ingine cnst(i)ngs

at or engine, and 1t works V) 4 Actual

with blucprints, $8.00. SAFE! Set with shaving brush and stick soap in
2 1-2 IL P. Enzine castings SIMPLE! triple silver-plated holders, $7.50.
\\”,' with blueprints, %12,00. v
i \\l/ Seud stamp for our complete catn- SILENT! 10 Double-Edged Blades, 50 cents
%fé logue of 134 }i‘ p.dsin‘ﬁ]e cy;m(ier SAVING! 2 4 o
N castings to 5 h. p. doible cylinder < :
//I"\\\\ astings 1o 5 p. doi

Sold by leading Drug, Cutlery, and Hard-

ware Dealers.

astings, frames, engines, wheels, = ¢ . A combination of excellence un-

S coils, batteries, belts, pulleys, s[»ark g - BRI surpassed in the motor world, Senid
¥lu§§.’ etc. Second-Hland Motorcycles, #40.00 up. Send for illustrated catalogue, sent free,
or List No. 102 of 70 Machines. Hasbrouck Motor Works, Ine., New Londen,Conn,

HARRY R. GEER CO,, 1015 Pine Street. St. Louis, Mo.

Stationaries, Portables, Hoisters. Pump-
ers, Sawing and Boat Outfits, Combined
with Dynamos.

Gasoline, Gas, Kerosene.
Send for Catalogue-

- State Power Needs.

‘CHARTER GAS ENGINE CO., Box 148; STERLING, ILL.

If not procurable, write us., Nlustrated booklet
and particulars about our special trial offer mailed
free on application,

1% h.p. eagioe only, $33.15
3 h.p. engine only, 44.00

Gillette Sales Company
1107 Times Building, - - New York

N 211, . Safety
Gg 51!& ﬁﬁﬁ, Razory

STEAM USERS

All varietiesatiow estprices. Best Rallroad
Track and YWagon or Stock Scales made.
Also 1000 useful articies, including Safes,
Sewing Machines, Bicycles, Tools. ete. =ave

Moey. Lists Fret *Giicase Sastn Cor Chene ‘ﬁ Ramnuw Pﬂﬂkiﬂg
G : S

The original and only genuine
red sheet packing.

McKELVEY

are superior i output and taore economical in of

The only effective and most ‘
ther X4 le. Th atented g v i
~ DETROIT M Ot Or New Model | ¥ oo 5% noroushty thaa ;’éffec&ymiﬁfgrpi%ﬁ:é o i

Vulcan Place eration than any

h co-! B . and, _
e Vu]c Ir OﬂWOfKS economical flange packing in ex- AUTOMARINE, 1906 i}l)ﬁ‘,‘iféi‘snff%ni'éii‘éf;e‘f}33&2‘,”;?5233,e‘ii‘l’iui‘é'r'ﬁnii?‘f
' . a'l ’ The Jong discha ge spout and the low feed

1stence. The Smoothest Thing That Runs === level permit the rapid feeding and remoyal

. - ) . f the mixed concrete. The d is fed
"t Noise, Friction and Uncertainty. reduged to a mmimum, o e. The drum ijs fe
Can’t blow Rainbow out. The rasutof & high standard of maEacturing—which } and discharged while in

. b .  scientifi tion without chans
— 1 piece of metal tested—not by rule of thumb, but by scientific mo e
BaUSCh & Lomb ZelSS FOI‘ Steama arr, hOt or COId on a testing machine built for the purpose ’
A

meang every,
inethods,

the position. We i
From foundry to user, the DETROIT AUTO-MARINE MOTOR ) facture Fortable and Sta-

) . . e s From fry to user, ¢ et a0 tionary Bateh and Con.
water, acid and ammonia joints. P e s 50, 000 "X’.“{ﬁ?ﬁ',i‘r‘i’ﬁéeh.;mupe engines B - tinuous Mixers for Hand,
Beware Of imitations this year, not merely assembling parts made in various factories. Wrie for cateiog.
\ ) WE MANUFACTURE THE MOTOR COMPLETE HeKelvey Cancrote
Field Glasses Look for the trade mark—the AND GUARANTEE EVERY MOTOR WE MAKE R
These Glasses are the word Rainbow in a diamond in 14 H.P., $33.15. Engine only Il.; 1215 Filbert St,” Phila, p;,.—*

smallest, lightest, black, three rows of which extend 3 "Fo:cam‘::rsz,::? ppu:)osr:s l:;’ei?p‘t,;x?s?'engigﬁ:: :.eo :::t);
sive best optical ‘re- | M che il length of each roll A, o v, i o o =\ Whitewash  Your Buildings
fils, Mo others like | J§f EhE T/ ERETR © ' | g o Cataie et s Botr | At Lowest Cost

With a Progress Spraying and

Send to-day for DETROIT AUTO-MARINE CO.
catalog. PEERLESS RUBBER TIFG. CO. 75 E. Congress St., Detroit, Mich. },f;‘;“i;”.f‘L‘;lﬁ'y“‘:?ﬁit‘gifﬂshoii

7 ;
V A i F. G. Harr, Mgr., 95 Liberty Street, New York p
Bausch & Lomb Optlcal Co. 16 Warren St., New York A M b er el . R A T

ROCHESTER, N. Y.

‘The only buiIQers of Auto-Marine Engines do better work than with a
New York, Boston, Washington, Chicago, San Francisco

Manufactured exclusively by

in the World brush. It is also adapted for

spreading  disinfectants,
les inscet pests
on trees,
vegetables and other
h plants, uishing
fires, washing windows,
wagons, ete., and other
purposes. The machine is
1eally a little water works system on wheels because the easy
movement of the pump develops a pressure exceeding 80
pounds, and will raise the liquid more than 80 feet above its
own level. The Progress, 12 gallon size, costs only $21.00:

Make Your Whistle Heard

You can hear for three miles on water
THE WATRES GAS ENGINE WHISTLE
which is a 1-4 in. pipe connection with the compression

vent of Your Launch Engine and leads to a storage tank Are the most symmetrical in design,
h V!

to which whistle is attached. The whistle is blown by accurately constructed of any marine . e S 5
b v a y constructed o y maring A \ 2l o "

spent gas, so that litle or nolbing is taken from the | engine made. Wself the Bt gl Otk types. O roachines sold i Tow a6

power. ~Tte whistle tone is known as the * three tone The designer of  Leader Engines” i 39 and $10. Write for detailed description.

chime.” Is detachuble. Tank is made of cold pressed has had 20 years of ACTUAL PRACTI- AF] . Rl “ cription.

steel. Booklet free. CA b in building bile /H lmmm Dayton Supply Co., Dept. R, Dayton, O __‘
: and marine engines—each part of every I

Watres Mfg. Co., 1137 Broadway, N. Y. City engine. is made under his personal sup- ;g

ervision—A STRONG DURABLE F.

- T8 - -
A Short cui If You Want to B D onlL 5500, sonplte ready to§ stall 1n any Mound Clty Dlshwasher
-

launch.

- ; e Buy aMachine— The lowest m Price for actual H. P. developed of any en- The Only Scientifically Constructed
o ; . . . ine made,
‘ ; L — Engine, Boiler, Power Equipment, Electrical, B Write for our new catalogue—MAILED FREE. It ex. Dishwasher on the Market
. Steam, Pneumatic, or any other Machinery— plains gas engines more thoroughly than any other and tells N o
o o anythinginthe Machine line—TELL US what you | vhy we can make a good engine at a small price. . uo g;‘e ll"nudégerEy
G&SOllne E“ lnes want and we will see that you get full deserip- CLAUDE BINTZ, Manutacturer Dl‘;aglgsa“n%udsame disiesg
tions, prices, caalogs, etc., from all first-class 292.80. Front Street GRAND RAPIDS, MICH. glass and silverware. Can be

Just a little investigation and comparison with manutacturers. No charge for this service. e e o m

otbers will show their superiority. Strength, MODERN MACHINERY DAILY NEWS to 30 assorted pieces at one time.
Simplicity, Efficiency and Economy are the Security Blde., Suite 10 Chicago THE MIETZ & WEISS There is more popular demand

for a cheap, practical and dura-
ble Dishwasher than any article
that can be mentioned. Every
lady wantsone. Agents wanted

Our agents, both men and
women, are making Big Money.
Secure the agency tor this won-
derful seller in your territory.
Agents wanted “n all foreign
countries. Send at once for

distinguishing marks of every 1. H. C. power.
Adapted to use in shops of all kinds, pumping,
industrial plants, experiment stations, etc.
Horizontal, Vertical, Portable types. Sizes
from 2 to 15 horse power. Write for catalogue.

International Harvester Company of America
(Incorporated)

Used by forty of the leading
Automobile and motor boat
manufacturers. Suitable for
any gas or gasoline engine us-
ing make and break or jump
spark ignition.

EVERY BATTERY GUARANTEED
to g1ve satisfaction or purchase
money refunded.

WITHERBEE IGNITER CO.
27-31 Thames St. - - NEW YORK

sai tor . OIL ENGINES

Stationary 1% to 80 H. P,
Marine 3% to 100 H. P.
Use KEROSENE and FUEL
OILS. ~ Direct connected Gen- testimonials, full particulars
erators, Pumps, Air Compressors, and prices. .De;‘mt. B,p‘

Hoists, etc. Thousands in use in | pao04 City Dishwasher Co., Dept. 628, St. Louis, Mo.

T € Monroe Street, Chicago, Ill.
all-parts of the world.
AUGUST MIETZ

g TVt S b g 0

reamsseons e || Civil Engineering and  Surveyors’ Instruments

ﬁoth-bound Tool Catalogue

. 2 1 d
to know Spout over thol mage DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES
with illustrations of each It We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING CONCRETE
;Vzl]ilibf% 5%%3‘;3135{1 aygiodure;?ﬁ)%sgi INKS, or SURVEYING and ENGINEERING INSTRUMENTS Y )
Back Prom the prs Hol e || A. S. ALOE CO, 507 Olive Street, - - - St. Louis, Mo. B MIXERS
chase you make from us. Write Write for Catalog. “Sent Free.” Correspondence Solicited.

for it to-day.

MONTGOMERY & CO.

105 Futonst.. N v.city |[W HE R E
INETOIL LUBR/ERTeS IANSWER

5U HAVEA HorJ8YjT- CHIBESLY 8 CQ
"Ygléto 21 Sout; Oumoncs'::::o s P R o o F Q

CAN YOU BUY THE LATEST AND BEST AUTOMOBILE
PARTS, SUNDRIES AND SUPPLIES?

NEUSTADT AUTOMOBILE AND SUPPLY CO.

726-730 S. 18th STREET, ST. LOVIS, MO, k. :
“OUR 1906 CATALOGUE AND DISCOUNT SHEET.,|420 N Jackson St., Jackson, Mich., U.S.A.

Write for Catalog A






