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STRAINS ON RAILROAD BRIDGES.

The Board of Railroad Commissioners of the State
of New York was established in February, 1883, and
within a year from that date a thorough investigation
was commenced, for the purpose of obtaining exact
knowledge of the strains brought to bear upon the
mewmbers of all the railroad bridges and trusses in the
State. The report of this investigation has just been
published and makes a volume of nearly two thousand
pages.

The commissioners were moved to take this action
by the occurrence of several accidents from defective
bridges. On February 17, 1883, a temporary bridge
or trestle over Allen’s Creek, on the Genesee Valley
Railroad, between Rochester and Hinsdale, gave way
while a freight train was crossing whieh resulted in the
death of the fireman and the severe bruising of the
engineer. The master carpenter of the road admitted
that he had recently made repairs to the bridge, but
that he did not understand calculating the resistance
of beamws or trusses to strains. On October 22, 1883,
an accident occurred on the Glens Falls branch of the
Rensselaer and Saratoga Railroad, when three persons
were killed and twenty-two wounded. The person in
charge of the division of this road upon which the
accident occurred declared that he was unable to
calculate bridge strains, being merely a bridge car-
penter by trade. He judged by experience as to what
the different members ought to be, and the strains on
the bridge had never been calculated by anybody.

At Weedsport,on the Southern Central Railroad,
February 14, 1884, a train had reached the bridge over
the Seneca River, when the north span gave way, and
the engine, tender, and two box cars were precipi-
tated into the river where the water was twenty-two
feet deep. The engineer, fireman, and a brakeman
were drowned, and the cause of the disaster was a de-
fective truss.

An analysis of the strains upon the members of the
bridges where the accidents above cited occurred dis-
closed the fact that in one case more than the break-
ing load was brought upon beams, and that in other
cases strains were habitually brought upon web mem-
bers, which made it a matter of astonishment that the
bridges did not give way sooner than they did.

The railroad commissioners found at the very incep-
tion of their investigation that on many of the rail-
roads of the State of New York there had been no
competent calculation of the strains on the bridges for
many years, if at all, the work requiring technical edu-
cation, familiarity with the theory of mechanics, and
a considerable knowledge of mathematics.

The commissioners, therefore, requested drawings or
tracings of all the truss bridges, on all the lines, stat-
ing the location of each, and the timme when built, and
full descriptions. Some companies objected to this at
first, but all finally complied, and the result has been
that railroad managers found defects in many of their
bridges of which they had no previous knowledge, and
which might never have become known until revealed
by some terrible accident. In a number of cases
bridges were strengthened before the strain sheets
were forwarded to the commissioners. After the sheets
were received, they were carefully gone over and re-
calculated.

The number of railroad truss bridges in the State is
about two thousand five hundred, not including the
New York elevated roads, the strains upon which have
also been calculated. Six hundred and sixty-nine
truss bridges have been criticised by the board, of
which five hundred and thirty-five have been repaired
by the various companies, and one hundred and thirty-
four entirely rebuilt. Cases have occurred, particu-
larly in old bridges, where the iron in the suspension
rods was strained at twenty thousand pounds to the
square inch and more, and where three or more rods
constituted the member, there being no certainty that
the adjustment was such that each rod was doing its
share of the work.

The commissioners accept the weight of the maxi-
mum rolling load, as furnished by each company,
unless it is obvious that it is too light, in which case
they assume a weight of locomotive, tender and train
load likely to arise from the traffic of the road. The
rules adopted by the cowminissioners require that iron
should not be strained per square inch to a greater
extent than ten thousand pounds, and wood than
eight hundred pounds, in tension ; nor more than
ten thousand pounds or eight hundred pounds in com-
pression, diminishing, however, as the length of the
member increases in proportion to its diameter, in ac-
cordance with well regulated formulas.

There has been of late years a great increase in the
weight of rolling stock. There were many bridges still
standing which were built when the mmaximum weight
of locomotives and tenders was fifty-five tons, and the
maximum weight of a freight car and itsload was
nineteen tons. Now locomotive and tender weigh
one hundred tons, and freight cars with their loads
forty tons.

In regard to improvements in modern engineering,

‘the commissioners say that in the early days of bridge

building, particularly of iron bridges, it was the cus-
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tom to construct trusses of complicated forws, the ac-
curate calculation of the strains on which 1t is very
difficult, in some cases immpossible, to compute. An
approximation close enough for practical purposes is
always reached, however, but a better practice now
prevails, and trusses of simple form, admitting of no
ambiguity, are alone accepted by the best engineers.
In exceptional cases complex trusses have to be re-
sorted to, but they are avoided as much as possible.

The report gives an accurate record of the dimensions
of every member of every truss railroad bridge in New
York State, and of the strains thereon, as shown by
the plans and strain sheets filed in the office of the
comnnissioners.

If the same carefulinvestigation and correction could
be made of the bridges of all railroads in the country,
the dangers from accidents would be very much re-
duced.
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GEORGE JONES OF THE NEW YORK “ TIMES,”

We record with much regret the decease of Mr.
George Jones, of the New York 7%mes newspaper,
which took place at Poland Springs, Me., on the 12th
inst. Mr. Jones, although for many years an invalid,
reached the good old age of 80, his mind and faculties
clear and active to the very last. He was in all re-
spects an admirable man. His aspirations were plain,
simple, and practical. As a manager he was un-
equaled. He aimed to produce a substantial, reliable
newspaper. From this objective nothing diverted his
attention, and a splendid success crowned his efforts.
Under his direction the New York 7'%mes reached and
maintained the highest position in the esteemn and con-
fidence of the public. No paper enjoys a better repu-
tation for excellence in all its departments; while from
a pecuniary point of view it is cne of the most valu-
able newspaper properties in the world. George Jones
was born in 1811, at Poultney, Vt. His father wes a
Welshmman and worked at slate mining in Poultney.
The father and mother both died when George was 13
years old, and from that time on he had to shift for
himself. He and Horace Greeley were boys together,
and great eronies. Greeley came to New York in 1831
as a printer, and Jones followed him soon after, and
became a dry goods clerk. In 1841, when the New
York Tribune was started by Greeley, young Jones
joined him as manager of the publishing department;
but Greeley was too wild in his business notions to suit
the staid and steady mind of Mr. Jones, who soon left
Greeley and set up a newspaper stand at Albany, N.
Y. The new business from a very humble beginning
soon increased, and in a few years, by dint of hard
work and perseverance, Mr. Jones was the possessor of
a few thousand dollars in ready money. In 1851, in
conjunction with the late Henry J. Raymond, he began
the publication of the New York 7%mes, Mr. Raymond
as editor, Mr. Jones publicher and business manager.
The enterprise proved successful. In 1869 Mr. Ray-
mond died, and the entire responsibility of the estab-
lishinent from that time onward fell upon Mr. Jones.

His successor in the direction of the paper is his son
Myr. Gilbert E. Jones, a young man of high character
and superior abilities. Added to great wealth he in-
herits from his distinguished father many sterling
qualities of mind, such as strong cominon sense, steadi-
ness of purpose, habits of industry, and the desire to
do in the best manner whatever he undertakes. Un-
der his guidance the New York 7T%mes will lose none of
its brilliant prestige.
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DR, C. V. RILEY.

Dr. C. V. Riley, entomologist of the Department of
Agriculture, was lately made the subject of a most un-
just personal attack by the New York Sun, on the
alleged ground that the doctor was engaged in using
the publications of the department as vehicles for ad-
vertising and selling his patented devices for destroy-
ing insects; the implication being that the doctor
had a pecuniary interest in the devices from which he
derived profit, while at the same time he was receiving
a regular salary from the government as entomologist.

The facts are that Dr. Riley, in the course of his
many efforts to save the country from the immense
losses annually occasioned by destructive insects, de-
signed a peculiar formn of nozzle by which the poison-
ous liquids used are sprayed to the best advantage
upon trees and plants. This device is now everywhere
known as the Riley nozzle; and when directions are
given as to the best means of applying the protecting
solutions to plants, it is common and natural for the
most intelligent writers, Dr. Riley among them, to
name the Riiey nozzle as the distinctive thing that will
give the best results. Now, there is no patent upon
the device, it was given to the public freely by its
author long ago, he derives not one penny of profit
from it, and there was no occasion for the Sun's per-
sonal assault. This the Sun tacitly admitted in a sub-
sequent nuwmber, in connection with a protesting letter
from Dr. Riley, in which he explains his position ag
follows :

*1 have been officially engaged for over twenty-three
years, whether as a State or government officer, in
onginal work having for its main object the control of
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the numberless insects which injuriously affect our
agriculture. During that period 1 have, either person-
ally or with the assistance of others, made many dis-
coveries of value, some of them of world-wide applica-
tion and importance, and, from a business standpoint,
of great money value.

** With pride, but without vanity. let me add that
during all this time, where many have benefited large-
ly, and some have made fortunes out of these discove-
ries, I have not received one cent therefrom beyond
my legitimate salary. 1 have never taken a fee for in-
forwation given (though often pressed to do so by
honest and grateful beneficiaries, who saw nothing
wrong in the proffer); have never attempted to con-
trol any of these discoveries for my own benefit ; have
never applied for a patent on any of them ; and have
strenuously opposed all attempts to do so that have
come to my knowledge, whether by those employed
under me, or by those not so ewmploved. A few ex-
amples will, perhaps, give force to these statements :

‘** In 1868, for the Colorado potato beetle, and again,
in 1873, for the cotton worm, the value of the arsenites
was made known chiefly by my labors. Vast suws
were mmade in the sale of various preparations of these
insecticides for those purposes, and I was vainly urged
to lend my influence and join in the resulting busi-
ness.

**In 1871 my discoveries in connection with the
grape phylloxera were the basis of a vast industry
which has not yet ceased, and which has greatly en-
riched some of our vineyardists. The first applications
fromn France for cuttings of such resistant stocks came
to me, and a prominent Missouri grape grower vainly
urged me to join him in a business capacity in connec-
tion therewith.

‘*So with the cyclone nozzle and the kerosene emul-
sion (one of the most effective and universally used in-
secticides). In each case large profits have been and
are being made by those who offer themm in various
modifications, and under various names, and in each
case I have been urged in vain to lend my name to
share the proceeds of some business enterprise in con-
nection with them.

*“My work as a public officer has been for the public
good. The inducement to it has been neither the
pitiful salary of United States Entomologist, nor any
other mercenary end. It has been rather the love of
investigation and the consciousness of doing good.”

-
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International Congress of Electricians in Frankfort
on the Main, Germany,

I connection with the electrical exhibition now open
in Frankfort on the Main, an international congress of
electricians will be held on the exhibition grounds
from September 7 to September 12, 1891.

The call for the congress issigned by the most promi-
nent electricians throughout the world, notable among
them being the Americans, Profs. Dolbear and Car-
hart and Messrs. Edison and Brush.

A large number of papers will be read on various
subjects relating to electricity. Discussions of pro-
posed questions will also be had.

Of the American electricians, Prof. Dolbear, of Col-
lege Hill, Mass., will speak on Electrical Terminology,
and Prof. Carhart, of Ann Arbor, Mich., on (1) Substi-
tution of Dynamos for Galvanic Batteries in telegra-
phy and (2) Regulators for Dynamo Machines. Papers
will also be read by the following gentlemen :

Baumgardt, Dresden—Relations bet ween Compressed
Air and Electricity.

Von Dolivo-Dobrowolsky, Berlin—Electrical Trans-
mission by Alternating Current.

Epstein, Frankfort on the Main—Use of Electro-
magnetic Measuring Instruments for Alternating Cur-
rent.

Feussner, Charlottenburg—Material for and Con-
struction of Measuring Instruments.

Frolich, Berlin—1. Projection of Vibrating Curves
and Electric Acoustic Experiments. 2. Production
and Use of Ozone.

Heim, Hanover—Accumulators.

Hoeffner, Giessen — Electro-chemistry and Metal-
largy.

Holborn, Charlottenburg—~Magnetic Conditions of
Several Iron Alloys.

Hummel, Nuremberg—Magnetic Work and Currents.

Kabhle, Charlottenburg—Accuracy of Measuring In-
struments under Varying Conditions.

Kohlrausch, Hanover—The Best Method of Teach-
ing for Electricians.

Lahmeyer, Frankfort on the Main—Improvements
Relative to Currents.

Lindeck, Charlottenburg—Normal Elements.

Lowenherz, Charlottenburg—Normal Serew Threads.

May, Frankfort on the Main—Rules for Electric
Transmissions according to Insurance Companies.

Meissner, Gottingen—Use of Lippman’s Capillar
Electrometer for Cable Telegraphy.

Muller, Hagen—Accumulator Switches.

Weber, Zurich—Theory of Incandescent Lighting.

Among the subjects proposed for discussion are :

Kareis, Vienna—1. To Prevent Others from Listen-
ing on the same Telephone Wire. 2. To Prevent Dis-

turbances in Telephone Lines through Strong Cur-
rents. 3. To Improve Electrical Trausmission in Tele-
graphy.
Penkert, Brunswick—About Electric Counters.
Rothen, Bern—Should a City Systemm be Single or
Double ?

New Trials of the Sims-Edison Torpedo.

An interesting trial of this torpedo, in which some
improvements have been effected, was made at Wil-
lets Point, near New York City, on August 12, in the
presence of many engineers and officers of the navy.
The construction of the torpedo is substantially the
same as the one tried last year, which was illustrated
and described in the SCIENTIFIC AMERICAN of July
26, 1890 ; but on the present occasion a longer cable
was used, so that the torpedo was adapted to a range
of over two miles. It will be remembered that the
torpedo is a cigar-shaped copper eylinder about thirty
feet long, adapted to carry four or five hundred pounds
of a high explosive in.its forward end, while about
amidships it contains an electric motor and steering
device, with a coil of cable to be paid out as the tor-
pedo moves, and keeping it in constant connection
with the shore. The torpedo is propelled by a thirty
inch two-bladed propeller, and is suspended about six
feet below a yawl-like float, the deck of the latter
being only about six inches out of water.

In the recent trial the compartment for the ex-
plosive was filled with gravel, and the whole outfit
weighed about three thousand pounds. The machine
was lowered into the water and towed to the end of a
pier, when it was started toward a yawl a mile off, by
the turn of a crank on a switchboard, Mr. W. Scott
Sims directing its course, and making it turn to either
side at will. The torpedo was sent around the yawl,
and close to poles set up near it, being evidently under
perfect control, and came back at high speed to the
starting point, the cable being laid in a loop on the
bottom. Mr. Sims stated that she had developed 32
horse power, instead of 52, for which she was designed,
and that her propeller had made 700 revolutions per
minute instead of 850. Her speed was given as at the
rate of twenty miles per hour, though it is thought
she can readily run at a twenty-two mile rate, this be-
ing only the second trial of this boat. The amount of
wire cable carried by this torpedo was 13,000 feet,
the cable carrying two insulated conductors, one
affording the power and the other connected with the
tiller by which the device is steered.

When the torpedo was started by the turning on of
the current, there was at first a slight strain on the
cable and her nose plunged under the water several
inches, while the froth came tumbling over the stern
in a torrent. Then the slack ran out more easily, the
bow came up and the stern dropped as does the stern
of such a fast boat as the Cushing, while the water
was thrown up in shining sheets more than two feet
on each side of the knife-edged bow. On her return,
after rounding the boat a mile off, full power was
turned on, and the sight of the shining sheet of water
and spray as she came driving in was thrilling. Ar-
rived near the wharf, the bow was seen to be about a
foot out of water, while about three-fourths of the
hull was submerged in the foam of the wake.

It is evident from trials like this that the Sims-Edi-
son torpedo is a highly valuable adjunct for harbor
defense and also for naval operations in general.

A Home Contract for Big Guns,

Gen. Grant, Acting Secretary of War, in behalf of
the government, entered into a contract on August 9
with the Bethlehem Iron Company, of Pennsyl-
vania, for one hundred new high-power guns, in ac-
cordance with a recommendation made some time
since by the Board of Ordnance and Fortification. Of
thece twenty-five will be 8-inch breech-loading, single
charge, built-up, forged steel rifle guns, $17,246.55
each ; fifty 10-inch guns, same pattern, $35,747.58 each ;
twenty-five 12-inch guns, same pattern, $54,473.22 eac h.

Under the contract the first of the 8-inch guns is to
be delivered in 730 days, and the remaining twenty-four
at such regular intervals that the last one will be de-
livered in 2.433 days ‘‘after notification of the ac-
ceptance of the type gun.” This means nine years for
the delivery of the twenty-five guns. The first, or type
gun, of the 10-inch class is to be delivered in 822 days,
or in two years and three months. Within 8,407 days
after acceptance of the type gun the remaining forty-
nine are to be delivered at regular intervals. This
eans nearly twelve years for delivery of the 10-inch
guns. The first of the 12-inch guns is to be delivered
in 1,095 days, and the remaining twenty-four at such
regular periods that the last one shall be delivered in
3,194 days after the acceptance of the type gun. This
means twelve years, or a little more, for delivery of
these guns. It does not follow, however, but that the
guns may be completed in far less time than the con-
tract provides, and this is the more probable as the
next Congress is likely to be called on to make further
appropriations for large guns, the one hundred now
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contracted for being but a small proportion of the num-
ber actually needed.

The fact that this contract was made with an Ameri-
can firm, and that there were three American manufac-
turers ready toundertake the work, cannot fail to give
general satisfaction. Four or five years ago it would
not have been possible to place such a contract in this
country, and efforts to secure favorable bids for these
guns failed last year because the appropriation there-
for was not large enough. At the last session of
Congress, however, it was increased to $4,225,000, with
the special provision that the prices paid should be
such as would be ‘‘deemed fair to the manufacturer.”
The total of the bid of the Bethlehemm Company for
the one hundred guns was $3,785,850; that of the two
other competitors for the work was, the Midvale Steel
Company, $5,359,500, and the South Boston Iron
Works (now established in XKentucky), $5,174,312.
Should the next Congress call for nore big guns,
these firms, perhaps re-enforced by the firm of Carne-
gie, Phipps & Co., of Pittsburg, and may be others,
might be counted upon as among the possible bid-
ders, thus demonstrating that in this specialty our
manufacturers are enlarging their facilities to the
standard of the foremost establishments of England,
Germany, and France.

Some comment has been made upon the hizh cost
of these guns, coupled with the statement that they
could be built for much less money and in half the
time at the governwment arsenal at West Trey. It
seeme to be generally conceded that the government
could do the work cheaper and quicker than called for
by the contract, but it was manifestly the plain in-
tention of Congress, and in accordance with a strong
public sentiment, that private enterprise should be
encouraged in the establishinent of gun plants, in or-
der that the available facilities of the country in time
of need should not be limited to one or two govern-
ment gun-making shops. It will do no harm, how-
ever, if the attention of Congress is now so directly
turned to the subject that the Watervliet arsenal will
receive an adequate appropriation for the much
needed enlargement of its plant. It will be some
years before our sea coast defenses and our new ships
can be fully supplied with the heavy guns needed for
their proper equipment by the combined work of a
first-class government gun factory and a very liberal
number of contracts with private gunmakers besides.

—_— -

James Russell Lowell,

At his Elmwood home, Cambridge, Mass., on August
12, died Jamnes Russell Lowell, in the 78d year of his
age, his birthday having been February 22, 1819. He
was of a family which has made a name in Massa-
chusetts history and in connection with Harvard
College, the Lowell Institute, of Boston, having been
founded and endowed with $250,000 by one member,
and a leading city in the State perpetuating in its name
the memory of another member. Mr. Lowell was gradu-
ated from Harvard College in 1838, when he studied
law two years, and was admitted to the bar, but did
not practice. Inheriting a competence, he was at
liberty to follow the literary pursuits for which he
was inclined, and in 1841 published his first volume of
poems. He thereafter became a regular contributor
to several periodicals, and frequently published poems
whose wit and pathos, united with a singularly en-
gaging style, attracted a constantly widening cirecle of
readers, but it was not until 1846-48 that he began to
attain a national reputation.

During these years was published the first series of
the ** Biglow Papers,” a collection of political satires in
Yankee dialect, directed mainly against slavery and
the Mexican war. A second series appeared at the time
of our civil war, and their effect in arousing and sus-
taining public sentiment in opposition to the cause of
the South was Vvery great. Although put in homely
phrase, and giving expression in rugged earnestness to
emotions and experiences ostensibly of the most sim-
ple-minded of people, it was at once felt thatthey were
the work of a scholar and poet of a high order, and the
‘“Biglow Papers ” immediately attained a reputation
in England almost as great as they achieved here. Of
the other literary work of Mr. Lowell, dear as many
of his poems are to scores of thousands wherever the
English language is spoken, these columns are hardly
the place for even a brief mention, although the sweet-
ness and beauty of his verse, with the lofty ideals of
pure character and high endeavor, and the hatred of
selfishness and all forms of deceit, by which it is pre-
eminently distinguished, have earned for his produec-
tions a high place in the classics of the language.

Of his diplomatic career of three years as minister to
Spain and eight yearsas minister to England, it is only
necessary to add that he filled both offices with entire
credit to the country, and greatly advanced the repu-
tation of America and American scholarship atnong
foreign people.

—_——— i r————
THREE and two-tenths grains make one carat; 150

carats in one ounce of Troy weight ; 1,800 carats in one
Troy pound of 5,760 grains.
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How to Pack Drugs and Chemicals for Export.

The following suggestions will be found of practical
value :

1. Salts should be put in stoppered glass bottles or
packed in casks, if sent in large quantities. Casks
used for hygroscopic salts should be lined with oil
cloth or parchment paper. Salts should never be
packed in tin boxes or in paper only.

2. The glass stoppers of all bottles containing either
liquids or dry substances should be greased with a
little vaseline in order to avoid any difficulty in re-
mmoving them.

3. Parts of plants, such as leaves, roots, etc., should
be packed in sacks, and these again in cases; very
delicate drugsin tin boxes. Vegetable powders should
be packed in hermetically closed glass bottles or tin
boxes. Drugs which occupy much space should be
pressed as much as possible before being packed, es-
pecially if the shipping freight is calculated according
to the bulk of the goods.

4. Boxes and cases should be lined with zine, or
where this is too expensive a strong and good oil cloth
will usually be sufficient.

5. Although the utmost care is necessary in packing,
yet packing materials such as hay, straw, ete., should
be used as sparingly as possible, as duty has usually to
be paid for the weight of these as well as for the goods
themselves.

6. Cases should be secured by iron bands, and it is
always desirable that the weight and volume of cases
should be as small as possible.

7. Acids, caustic or inflammable substances must be
packed according to the regulations of the different
railways by which they are transmitted prior to ship-
ment. As a rule stone bottles are best for acids and
ammonia, and glass or tin vessels for volatile sub-
stances. All these should be closed by corkssaturated
with paraffine, and then wrapped in sail cloth, which,
with the string securing it, should also be soaked in
paraffine.

8. Acetic acid may be safely conveyed from place to
place in carboys of 5 to 10 gallons capacity.

9. Liquor ammonia should never be put into iron
vessels.

10. Vessels containing volatile substances should
never be quite filled.

11. As acids and caustic and inflainmable substances
are conveyed on the decks of sailing vessels only, the
cases containing them should be well closed, and the
address, mark, number, etc., be such as will resist sea
water.

12. Liquids should not be packed in the same case
with dry substances.

13. Valuable or expensive chemicals, such as ethereal
oils and essences, should be packed in strong tin ves-
sels and closed with corks saturated with paraffine as
before described.

14. The weights and measures of the country to
which the goods are sent should always be used, to
avoid loss and inconvenience.

15. Besides observing these rules for packing, con-
signers of goods should be thoroughly acquainted with
the customs tariffs and regulations of the countries to
which they are sending, as pecuniary loss and incon-
venience may ocecur from ignorance of them. For in-
stance, if a case contains various substances, the duties
on which are different, it is usnal in some tariffs to cal-
culate the duty of the whole of the contents of the case
or at least of the packing materials at the highest rate.
The importance of packing together goods upon which
the customs tariffs are similar is self-evident from
this.

16. In cases of urgency small quantities of any sub-
stance suitable for such transmission, e. g., quinine,
antipyrine, salicylic acid, ete., may be sent as patterus
without value, and thus avoid the delay caused by the
customs office.—C. Monheim, Chem. Zeit.

_— e+t ————
Redevelopment of 'Thin Negatives,

Mr. C. F. Cooke, of Wilkesbarre, Pa., in an article
received too late for insertion in the ‘* International
Annual,” gives a formula for redevelopment of thin
negatives, which he has used with great success, as

follows :
Stock Sornurion No. 1.

Mercury bichloride .....ceeececeessesrieasaccoanncens 80 grains.
N\ 56000000 000600000080 00000000 sessecccnans eesses. 10 ounces.
No. 2.

Todide POtaABB..ce..ueeeres -tessanssssaccan oasanee eeee 50 grains.
A B 6aR0a00000000000066 6660 000000000000800000G00000 6 ounces.
No. 8.

Bromide ammonium ...... c.eoeieenniitiosiocniionne 50 grains.
A 560000006800 000000005000 0086000600600 08GA0000 6 ounces.
No. 4.

Hyposulphite of soda, saturated solution, a tew drops at a time,
till red precipitate is just redissolved.

First dissolve the mercury, and then add Nos. 2, 3 and
4 in order. For redevelopment take of stock solution |
one ounce, and of water one ounce, and after thorough
washing, proceedas in ordinary developing.—Bullelin.

A BOAT PROPELLING AND STEERING DEVICE,

By weans of the attachments shown in the illustra-
tion a boat may be driven forward or backward, and
readily steered, by foot power, or by the operating of
acrank by hand. Affixed to each side of the stern,
near the rear seat, is a keeper plate in which slides a
longitudinally and horizontally slotted bar, extending
out beyond the stern, each slide bar having a depend-
ing end, in which is pivoted a paddle. "The paddles are
secured to the slide bars by straps, which project above
the pivotal point, and are adapted, as shown in the
small sectional view, to engage the depending end

REHM & MARX'S PADDLE DEVICE FOR BOATS.

of a plate held to slide on the slide bar, by which
the paddles are adjusted to move the boat for-
ward or backward. When the plates are adjusted
as shown in the large view, their depending ends
are in the rear of the stops of the paddles, which
will thus be held in a vertical position to push
the boat ahead as they are moved backward, the pad-
dles turning up edgewise as they are drawn forward,
but when the depending ends of the plates are in frout
of the paddle stops, as shown in the sectional view,
the paddle will operate to force ithe boat backward.
Each adjusting plate has, near its forward end, lugs, in
which a lever is pivoted within convenient reach, and
by means of which the plate may be readily moved
forward or backward upon the slide bar, and secured
in place to hold the paddles in proper position for the
forward or backward movewment of the boat, or to pre-
vent one of them frowmn being operated at all, the latter
feature affording great facility in steering the boat.
The front ends of the slide bars are pivotally con-
nected by pitmen with the cranks of shafts on oppo
site sides of the boat, the shafts being turned by
pedals, which also turn a central shaft carrying a
balance wheel, or the cranks may be arranged for ope-
ration by hand. To insure the easy working of the
slide bars, rollersare arranged in the slots of the bars,
by which the friction is reduced to a minimmum.;

Further information relative to this invention may
be obtained of the patentees, Messrs. John Rehm and
Ferdinand A. C. Marx, Westchester Avenue and Bronx
River, New York City.

@8O
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A COMBINED PLUMB AND LEVEL.
In this improved device, as shown in the illustration,
the left hand figure represents a face view, with a

A\
GARNER & CONNAUGHTON’S PLUMB AND LEVEL.

raised extension, the middle figure being a central
sectional view, while at the right is shown a modified
construction. The sides of the stock forin straight
edges, and at its lower end is a mortise in which plays
an inclosed plumb bob over a glass plate provided with
graduations, visible through an opening. The bob is

also visible through side glasses, through which like-
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wise 1nay be seen a removably secured spirit level set
transversely in the stock, the cord by which the bob is
suspended being seen across the level. A short'steady-
ing rod projects into an opening in the upper part of
the bob, to prevent its rotation and permit a limited
swinging motion, and thebob cord extendsup through
a central recess or channel in the stock, a tubular ex-
tension being also supported to slide in the stock,
through which the cord may be passed, to be secured
to its cap, around which the cord may be wound when
the tube is lowered into the stock. There are guide
lines on the stock and on the extension, whereby the
latter may be set accurately, and the extension has an
arm or cross bar whose ends are in line with the
straight edges of the stock, adapting the device for
use on a longer surface than when the extensiou tube
is down in the stock. At one edge of the stock isa
spirit level, and in its opposite edge is a swinging grav-
ity level, the weighted pointer of which is seated in a
mortise having glass top and side plates, the latter
warked with graduations. In the modified construe-
tion shown in the figure at the right, the recess for the
bob cord is mortised in the face of the stock and
covered by a glass plate, the suspension device being a
pivoted bar having at its upper end a pointer regis-
tering along a graduated scale.

For further information relative to this invention,
address the patentees, William J. Garner and Thomas
Connaughton, Latourell Falls, Oregon.

—_————
Production of Copper in the United States.

Census Bulletin, No. 96, relating to copper produc-
tion in the United States, has been prepared by Mr.
Charles Kirchhoff, special agent, under the supervision
of Dr. David T. Day, special agent in charge of the
Division of Mines and Mining, of the Census Office.
The report shows the United States to be the largest
producer of copper in the world, its product for the
year 1889 being 226,055,962 pounds, or 113,028 short tons.
The total expenditures involved in this production
were $12,062,180, of which there was paid in wages,
$6,096,025 ; in salaries, $120,896 ; to contractors, $334,-
443 ; for materials and supplies, $4,067,970; and for
taxes, rent, etc., $1,442,846, the total capital invested
being $62,623,228, and the total employes, exclusive of
office force, 8,721.

The copper product of the United States was as fol-
lows, in pounds, in the calendar year 1889 :

Pounds.

2:4gF{e] 1L BERBAEa060000 888000600000 0E00800a08008080 31,586,185
T Y 8358000800000 Go000 . HR00BA0O060SBBAO000 87,455,675
MONLANA .. .iueeieronenecneeoncsnroceonencassnenns 98,222,444
3,686,137

1,170,053

156,490

26,420

Utah.ieeeininenieenen cie sone ceonnnnies seeen 65,467
Californian... ....ocieieieiiiionen cocarennnes cene 151,505
WYOmMING ..ivvrnerrensassnsesseceasseesacanencns 100,000
A V(34 111111 5B 60000000030000 00008600500000000000000030 72,000
Southern States........ cv ceevirverneneneen. ot 18,144
Lead smelters and refiners...........c.coevuunnnn. 3,345,442
49 ¥ VIS5 a660000000" 80 GOB0B00000A0A050a600 226,055,962

During the last ten years, Arizona and Montana have
made wonderful progress in the mining and production
of copper, and to-day Montana, as will be seen from
the above statement, leads all other States in this pro-
duction, its product exceeding that of Michigan (which
has heretofore been the leading producer) by 10,766,769
pounds.

-

American Screws in England.

Another industry, of an important character, is
about to be introduced into Leeds. For some time
past, says Iron, the American Screw Cowpany, of
Providence, R. 1., has had in contemplation the estab-
lishment of a screw factory in thiscountry, and circum-
stances being now favorable for the enterprise, Leeds
has been sdlected as the industrial center offering the
most advantageous conditions. An eligible site has
been obtained in Leeds, viz., that of the Old Perse-
verance Iron Works, in Kirkstall Road. It is proposed
to cover the frontage to Kirkstall Road to the extent
of 100 feet, and to carry the building back for 344 feet,
with a width (over the greater part of the latter) of 80
feet. When the time for extension arrives a duplicate
of this building will be erected ; and when this has
been done, the two buildings running backward from
the road will be separated by a yard 40 feet in width.
The screws manufactured will be exclusively of the
kind used by joiners and carpenters, and they will be
of the English pattern. The machineryfor the factory
will come from America, and beadapted to the require-
ments of the trade in this country. The screws are
packed in fpaper bozxes, and these, together with the
necessary labels and trade marks, will at the outset be
procured from English firms; but the company intend
eventually to make the boxes on their own premises,
and will, in all prebability, print the labels and trade
marks there likewise. The tinished wire used in the
manufacture of the screws will also at the start be ob-
tained elsewhere ; but the scheme of the company in-
cludes the construction of wire mills and annealing
furnaces alongside the screw factory.
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Nature’s Fireworks at Sea.

The steawship Pathan arrived here recently from
Japanese ports with the first cargo (938 tons) of sum-
mer tea. Capt. Roy reports having witnessed several
remarkable meteoric showers on the Atlantic. The
shooting stars were of unusual size and brillianey.
Nearly all of them looked as large as Jupiter appears
to be, and at least a dozen left in the sky bright
flashes that lasted from ten to twelve seconds. Soine
few were go luminous that they lit up the ship like
electric lights. The rain of stars seemed to come
from the vieinity of the Great Bear. Its course ap-
peared to be from north to south and south-east.

On Aug. 1, just after leaving Gibraltar, the Pathan
ran into an electric storm, preceded by heavy squalls.
The tip of every yard arm and mast was adorned
with globes of electric fire. They jumped from point
to point, ran up and down therigging, slidalong the
stays, ascended and descended the halliards, playing
such a gawe of tag as Capt. Roy had never before
seen in his long experience in southern seas.

O
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THE BREEDING HABITS OF
BY WM. P, SEAL.

An interesting observation has recently been made
in the aquaria of the United States Fish Commission,
at Washington, on the common or ‘‘barndoor ” skate
(Rata laevis), which, though not complete, shows a
very long period of gestation and incubation.

On November 1 last a single skate of this species was
received among a lot of fish brought from the Wood’s
Holl station by the commission’s steamer Fish Hawk,
on her return to Washington. The skates do not usu-
ally live well in aquaria (in small tanks at least), but
this one being not verylarge—about fifteen inches
from tip to tip—appeared to be well satisfied with the
conditions, and ate with avidity, catching small fish,
or taking them from the hand of the attendant. On
January 16 it laid an egg, and within a few days laid
six more. It was thought at the time that as there
was no male present, and it had been in the aquarium
two months and a half, there was small probability of
the eggs being fertilized. It was with considerable as-
tonishment, therefore, that on May 12 the attendant,
Robert Tunbers, a very observing man, found that
they were undergoing development, and that by hold-
ing them up to the light the young skates could be
plainly seen moving'about. The accompanyingsketch
by Mr. H. E. Baldwin, a draughtsman of the commis-
sion, gives a very satisfactory view of the young skate
at this period.

To make the drawing it was necessary to open an
egg, and this was done by cutting it open on three
sides, leaving one side to act as a hinge. The shell
was filled with a thin but somewhat viscid fluid, in which
the little skate moved freely about while the drawing
was being made. When the picture was finished the
egg was closed up and replaced in the aquarium. More
than two weeks after this the little fish thus rudely
disturbed, in the interests of science, was found to be
still alive and apparently not at all the worse for it.
It seems impossible that the salt water should not
have found its way into the egg through the open-
ing, and yet, on the other hand, the pressure may
have sealed it up very tightly. At this point the egg
disappeared, and a very interesting observation was
brought to a close.

The hatching of the remaining eggs was awaited
with the greatest interest. Another misfortune await-
ed, however, for before the absence of any of themn was
noticed they had all mnysteriously disappeared like the
first one.

This was a very great disappointment, of course, and
a solution of the mystery was sought, but no trace of
them was ever found. It was surmised, however, that
as they had been transferred to an aquarium which
had no cover over it, they were pulled out by the
rats infesting the place and
carried off into their holes to
be eaten. As the eggs, owing
to the air forced into the wa-
ter, sometimes became so cov-
ered with the globules as to
become buoyant and float to
the surface, this seems to be
a reasonable conclusion, espe-
cially as the rats are known
to capture fish, snails, ete.,
from the tanks when oppor-
tunity offers.

On the 16th of June, when
the eggs were last noticed by the writer, the hatching
was apparently still some time off. It is possible that
the period covered from the laying of the eggs to their
disappearance may not represent a normal develop-
ment, but there may have been a retardation from
some cause. It appears that but little is known of
the habits of the skates.

Vinal Edwards, an observing collector of the United
States Fish Commission at Wood’s Holl, Mass., has
found skates’ eggs in great numbers on sand bars, at
low tide, all standing upright, with one end buried in
the sand. Those who visit the sea shores are familiar

THE SKATE.

EGG OF

with the empty shells, which are quite common among
the sea weeds and drift.
IMPROVEMENTS IN ELEVATORS.

The accompanying illustration represents various
novel features of construction relative to elevator doors
and means for operating them, a brake and safety de-
vices, and other attachiments, applicable to both freight
and passenger elevators, and forming the subject of
several patents in the United States and foreign coun-
tries, Mr. William N. Anderson, of San Rafael, Cal.,

ANDERSON’S IMPROVED ELEVATOR.

being the inventor. The doors of the shaft openings are
automatically opened and closed, so that there will be
no draughtin the well shaft, by the movement of the
elevator car, which is raised by a cable attached to the
top of the car frame and connected with a winding
drum in the usual way. The carfloor and top carries
mechanism for operating the doors, which have on
their under sides transverse strips aligning with the
side posts, to form when the doors are open a continu-
ous guide for the car. A cord affixed to the inner edge
of each door extends over a suitable pulley, and carries
at its outer end a weizht or counterbalance, that the
doors may be easily operated. Each door also has at
one end a depending segmental rack meshing with one
of two pinions depending in hangers from a floor joist
across each entrance to the elevator well, the other
pinion engaging toothed racks fixed to the top of the
elevator car framne. The floor joist also has vertical
slots in its inner side aligning with the racks on the
top of the car frame, and with racks attached to the
bottomm of the frame, and engaging one of the sets
of pinions, these slots beinz normally held closed by a
spring-pressed plate, to prevent any draught through
such opening, one of the doors also having an overlap-
ping flange, that the elevator shaft may be at all times
closed tightly, to prevent any upward draught of air.

(\ S

As the car ascends, the racks fixed to the top of its
frame engage one of the pinions in hangers from the
floor joist above, this pinion meshing with the other,
and that with the segmental rack to raise the doors,
which are closed, as the car continues upward, by the
racks attached to the bottom of the frame engaging
the pinions and actuating the segmental rack. The
operation is reversed as the car descends, the doors
being left closed in each case.

In the improved brake, which is designed to auto-
matically stop the car when it exceeds a normal rate
of speed, while being at all times under the full control

© 1891 SCIENTIFIC AMERICAN, INC.
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of the operator, the brake shoes are arranged to engage
the sides of the posts or guide ways of the elevator
shaft. Each of the shoes consists of a block of rubber
or other suitable elastic material, inclosed except on
its face by a metallic casing, while the back of the casing
is acted upon by eccentrics on a shaft on the under
side of the carriage, a gear wheel on this shaft meshing
with a segmental gear wheel on a weighted lever nor-
mally held by a catch in an inoperative position. A
governor on the elevator carriage has a belt connection
with a spring-pressed friction wheel traveling on one
of the guide posts of the shaft, and the stem of the
governor presses upon a pivoted lever connected with
the cateh holding the weighted lever adapted to ope-
rate the brake shoe, any too rapid descent of the
elevator car causing the governor to release the catch
and thus apply the brakes. A cord from the brake-
operating lever also extends to the inside of the car,
whereby the brakes may be readily operated by the
occupant.

Among the other improvements provided for are the
use of corrugated metal doors, the corrugations of one
plate intersecting those of the other, the doors when
open resting in recesses of the side posts, on one of
which is a vertical rod having at its upper end a
pivoted catch to engage and hold open the door, the
catch being normally pressed by a spring on the rod,
and the spring being secured to a latch projecting in
the path of a block pressed outward from the cage by
a spring. The doors are thus allowed to drop, in
accordance with a different construction, in which
pinions connected with the segmental gear are engaged
by sliding racks secured to sliding bars moving ver-
tically in a raceway secured to one of the side posts
of the elevator well. The racks move simmultaneously
in opposite directions, serving either to open or close
the doors according to the direction in which the cage
is moving, and each rack-carrying bar having on its
back side a projecting block with pins adapted to
engage cam-shaped hooks pivoted in the raceway.
The hooks are reversed for opposite bars, and are
adapted to engage latches on the elevator cage, the
latch being pivoted to the free end of bent arms and
normally pressed forward by a spring. The latch
carries on one side a roller adapted to engage rounded
steps on the raceway, the pressure releasing the latches
from the blocks so that the cage may move on without
straining the mechanism, the steps being located on
the raceway at a point opposite the blocks when the
doors are in either a wide open or closed position. A
gear wheel connected with one of the door racks has a
loosely mounted drum within which is a ratchet wheel
engaged by a spring-pressed pawl, the drum being
encircled by a strap so that pressure can be brought on
it to prevent the doors from slamming. A modified
form of gearing is provided for use in cases where the
elevator well is located against the wall of a building,
the mechanism in each case being designed to work
with a minimum of friction, while always keeping the
elevator shaft closed against draughts.

_ eeter—
Log Hauling Devices.

The inclined and horizontal log haul in operationtat
the Hudson River Pulp and Paper Company’s mills, at
Palmer’s Falls, N. Y., consists of an endless detached
chain, running in a recess at the bottom of a trough,
having special links with log teeth every five feet and
passing over sprocket wheels whose centers are 200
feet apart. The head wheel is 25 feet above the foot
wheel. The water end of the chain swings, and can
be raised or lowered by means of a small winch to
suit the depth of the water. The logs are floated to
the haul-up, and as they come around the foot wheel
are caught on the teeth of the chain and carried up
the inclice at the rate of 125 feet a minute. On arriv-
ing at the top they are discharged into a horizontal
log haul, having head and foot wheels nearly 600 feet
apart, the whole being simi-
larly constructed to the in-
clined haul. Thereturn chain
issupported by toothed idlers.
A deflecting piece is placed
across the horizontal convey-
or, by which the logs elevated
by the chain are thrown out
of the trough and rolled over
the side upon long skids.

The outfit has dispensed
with the use of eight or ten
double teams and as many
men, and takes out logs as
fast as they come down, preventing the accumulation
that resulted under former methods. Some of the
logs mmeasure 30 inches in diameter and from 40 to 50
feet in length. The average is about three to the
hundred feet. The power required is small, a 25 horse
power engine being ample for the work at the pulp
mill.

40

To polish deer horns, scrub them with a brush and
sand to take off the dirt and loose fiber, then polish
with rouge and rotten stone and a cloth, and varnish
with copal varnish.
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TESTS OF MAGAZINE SMALL ARMS.

During the past three weeks a board of army officers,
composed of Lieutenant-Colonel Robert H. Hall, 6th
Infantry, president; Major George W. McKee, Ord-
nance Department ; Major Henry B. Freeman, 16th
Infantry; Captain Stanhope E. Blunt, Ordnance De-
partwment, recorder ; and Captain George S. Anderson,
6th Cavalry, have been in daily session at Governor’s
Island, in this harbor, testing a number of magazine
guns.

The Board was constituted last winter, and is re-
quired to recommend to the War Department of the
army a suitable breech action and magazine system for
rifles and carbines. Before ordering the Board, the de-
partment had decided upon the caliber of the proposed
rifle, fixing it at 0'30 inch, instead of 045 inch, the old
standard. It had also settled upon the length of bar-
rel, the twist of the rifling, the number and form of
the grooves, and the dimensions of the ehawmber, cor-
responding, of course, to the cartridge which had been
adopted,leaving for the!determination of the board only
the selection of the best magazine and breech system
adapted to the selected barrel and cartridge. This cart-
ridge, which is illustrated in the accompanying engrav-
ing, has a bottle-necked shell, and, when loaded, is 3:09
inches long. The bullet is 0309 inch in greatest dia-
meter, about the same as an ordinary lead pencil,
and has three grooves or cannulures for the lubricant ;
this method of carrying the lubricant, usual in the 0°45
or larger calibers, was abandoned by all foreign ser-
vices in their new small caliber guns, but has been re-
tained in our experimental army cartridge, and with
very successful results.

The new bullet is a compound one, hardened lead
incased in a jacket of copper. The substitution of this
for the old lead bullet is rendered necessary by the
vastly increased velocity now given to the ball and the
rapid twist, one turn in nine and one-half inches of the
rifling. A lead bullet would be driven through the
bore, stripping without taking the grooves ; the jack-
eted bullet takes them steadily. Foreign countries
have selected for jackets not only copper, but nickel,
German silver, and soft steel, Which will be finally
adopted in this country cannot now be answered. The
copper jackets fulfill all the requirements desired
for {these present tests, but may not, ultimately,
be deemed best for war. The bullet weighs 230
grains. The charge is 36 grains of smokeless pow-
der, which gives nearly 2,000 feet muzzle velocity,
a flat trajectory, vastly increased dangerous space, or
interval covered cowmpletely by the bullet in
its path through the air, and an extreme
range of about 4,000 yards.

The object of the use of smokeless powder
has been frequently misunderstood. The
absence of smoke, the characteristic appeal-
ing most forcibly to the observer, has been
popularly supposed to be the end for which
military men were striving, while in fact it
isonly a consequence, not at first contewm-
plated, resulting from their efforts in other
directions. Briefly, these may be summa-
rized as primarily a desire to give the soldier
a lighter cartridge. Hence first came a re-
duction from the 11 mm. (0-433 inch) so
general abroad to 8 mm. (0'315 inch) or even
to 0295 inch for the caliber, thereby giving
the soldier 175 rounds of ammunition with
no greater burdeu than 100 rounds of the
0-45 caliber service Springfield.

When gunpowder was used in these small
bores, it was discovered that the fouling
soon became excessive, impairing the accu-
racy of fire to an impermissible extent. The
nitrate powders were then resorted to, where
the products of combustion are entirely or
mainly gaseous, the solid or unconsumed
residue being very small. These overcame
the objectionable fouling, gave a much su-
perior velocity, and are almost without
smoke, only a slight puff being noticeable,
and that dissipates almost immediately.
They give, however, a formidable chamber
pressure which requires an increased
strength, not ounly in the barrel, but in the
breech action of any gun using the.

The smokeless powder used by the Maga-
zine Gun Board comes fromn Wetteren, Bel-
gium, and the cartridges are loaded at
Frankford Arsenal, Philadelphia ; the pow-
der is sufficiently near the desired standard
to suffice for the tests of the Board, but its
use now cannot be considered as a definite adoption
into our service.

The Board first met last December and adopted the
rules to govern their tests, under which they have
since operated. These tests are applied in the en-
deavor to discover the relative performance of the
breech action and magazine system of various guns,
under such conditions as might arise in service in the
vastly diversified circumstances throughout our great
extent of country, and uoder both slow, rapid, and
also prolonged firing. No trials of the accuracy of
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the guns are made, as accuracy is mainly influenced by
the barrel and the cartridge, elements already de-
cided upon, and not within the province of the Board
for discussion or experiment.

Guns are brought before the Board by the inventor
or his representative and their action exhibited by
him, after a safety test of ten rounds fired by the ex-
hibitor. The gun isthen turned over to the Board, and
they only conduct the further trials. The first of the
regular tests is that for rapidity with accuracy, exem-
plified by our sketch made of the work as it was in
progress. The range is but 100 teet, the condition of
accuracy being only so far introduced as to require the
operator to bring the piece to the shoulder after load-
ing. The test is in three parts, first using 20 cartridges;

THE NEW AMERICAN CARTRIDGE (ACTUAL SIZE).

the magazine having been filled with the cartridges it
will hold, the balance of the 20 are fired from the gun
as a single loader, then the magazine brought into ac-
tion and its cartridges fired ; both the time and the
number of hitsareentered on the record. The second
part of the test is the rapidity of firefor two minutes
as a single loader; the third part, the rapidity of fire,
that is the number of shots for two minutes asa maga-
zine arm only.

The second test is for rapidity at will; it is similar
to the preceding, except that the piece is fired from
the hip without aimn at astop butt at short range.
Theserapidity tests are, of course, somewhat influenced
by the dexterity of the individual manipulating the
piece. For this purpose the Board makes use of the
often tried services of Mr. R. T. Hare, of the National
Armory, Springfield, and of its recorder, also stationed
at the armory, and who is well known throughout the
army and militia as the author of the manual on rifle
practice governing in the army and in the National
Guard of many States as well. Men more expert than
these two in the handling and use of small arms it
would be difficult to find.

Following the rapidity tests come those for endur-
ance—>500 rounds without cleaning as a mmagazine gun
and 100 a¢ a single loader, keeping the magazine loaded

during the latter firing and examining at its conclusion
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THE GERMAN MAGAZINE RIFLE—-MODEL OF 1888,

the effect upon the cartridges thus held in reserve. In
the endurance test, to relieve the manipulator of the
gun, it is fired from a fixed rest in which it is securely
held, but the breech action is operated by the firer and
the comparative ease of movement noted. Every fifty
shots the piece is removed from the rest and the barrel
cooled by running a stream of water through the bore,
care being exercised not to get any water upon the
bolt or into the magazine.

Then comes the dust test. This is intended to sub-
ject the piece to the same dusting it would receive if

© 1891 SCIENTIFIC AMERICAN, INC.

carried by the soldier in a march across the alkaii
deserts of Arizona or Utah or the sage brush prairies
of Montana or Wyoming. Members of the Board told
our correspondent they had frequently been compelled
to tramp for hours through such clouds of dust that
the heads of the leaders of a six-mnule team could be
but vaguely seen from the wagons, and that the dust
was so fine and penetrating that the soldiers’ guns and
every garment soon became coated with it. The arti-
ficial production of a similar experience for an arm
that might be adopted for military service in our
country is manifestly a very pertinent trial, and one
necessary for the formation of a trustworthy judgment
of the arm. This is accomplished by placing the rifle
on a shelf of the closed box shown in our engraving, so
that the breech mechanism, which is closed, shall be
opposite the mouth of the bellows: fine sand is then
permitted to fall slowly across the blast of air, which
thereby, in two minutes, the time of the test, drives
the sand into any open joints, or into the depth or tne
mechanism if it is much exposed.

The gun is then removed and wiped carefully with
the bare hand only, also blown into and cleaned just
as a soldier, who suddenly goes into action, would do
with a gun he had carried on a dusty march. The
piece is then fired 20 shots. This test is then repeated,
the magazine being charged before exposing the gun
to thedust ; the cartridges and the gun are then wiped
as before and the gun again fired 20 rounds. The
dust test, while certainiy a fair one, is a severe
trial to many guns. Any little pockets hold the dust
and prevent smooth action of the mechanism, even in
some cases that have come before the Board so com-
pletely clogging the action as to temporarily disable
the gun and make necessary its entire dismounting at
leisure.

The next test is that for defective cartridges. This
is devised to exhibit the effect on the breech and
magazine system of the blowing off of a cartridge
head, an accident which, while not frequent, is by no
means unknown. Tue cartridge head is first given
two cross cuts on the head to nearly the thickness of
the metal and the cartridge so placed in the chamber
that the cuts shall fall near or under the extractor.
One engraving shows this test in prosecution, the gun
being on the fixed rest and fired by a lanyard—a wise
precaution, as the bolt is sometimes violently opened,
or parts broken. A second defective cartridge is also
fired which has been cut at intervals around the rim.
The effect is very similar to that of the first.

Rifles that pass successfully through these
trials are subjected to the supplementary
tests, the first a combination of the dust
and defective cartridge trials and the sec-
ond the rust test. The first page engraving
shows the latter, the operator being in the
act of placing the gun, which has first been
carefully and thoroughly cleaned of all oil
or fouling with a bath of sal-ammoniae. It
is then removed, left for two daysin a warm
dry atmosphere, when the condition of the
mechanism is examined and the gun fired
twenty shots. This test is intended to pro-
duce artificially the condition to which a
gun might be brought that had been inad-
vertently left outside the soldiers’ tent dur-
ing an all-night rain.

Other tests are also applied, especially to
guns with tubular magazines, and to any
other guns whenever the Board deems it
necessary to aid in forming their judgment.

Shortly after it was convened the Board
instituted steps to procure from abroad sam-
ples of the magazine guns which had recent-
ly been adopted in foreign armies. These
have been presented to our government, and
the new weapons of England, Denmark,
Germany, Austria, Belgium, and Portugal
have already been thoroughly tested by the
Board. while those of Switzerland, Japan,
Russia, and Italy will soon be subjected to
trial. France was unwilling tohave her gun
subjected to trial.

As yet but few guns of our own invent-
ors have been brought forward, though from
the extensive correspondence of the Board,
some are anticipated at an early day. The
radical reduction of bore, the use of a long
and slender cartridge and the increased
strength of breech action necessitated by
the employment of smokeless powder have
all operated to so complicate the problem as
to require more time than first imagined for its solution.

The Board, acting under instructions of the War
Department, have assured all inventors that they will
be granted ample time and their work carefully exam-
ined, even if its production is delayed. The Ordnance
Department, too, sells inventors caliber 30 barrels for
zuns and swmokeless powder caliber 30 cartridges for
their preliminary trials, or if they prefer it caliber 30
bullets and primed shells. A number have availed
themselves of these opportunities, and presumably
will, at a later date, bring forward guns for trial.
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Of those foreign guns already tested by the Board,
cuts are herewith shown of the Lee-Speed of England,
the infantry rifle of Germany and the Mannlicher of
Austria. The first of these, the Lee-Speed, is a modifi-
cation of the Lee of this country. It was sent to our
government with a supply of cartridges for its use.
The caliber of the gun is 0303 inch; the bullet is of
lead, nickel jacketed, and weighs 216 grains. It is thus
of slightly greater diameter but of less length and
weight than the new American bullet. The powder
charge is intended to be Maxim’s smokeless cordite,
from which a velocity of 2,250 feet is anticipated. The
drawing shows the magazine—which when full holds
eight cartridges—partly emptied and a cartridge ready
to be pushed by the bolt into the chamber. The
magazine is of sheet metal and is of the semi-detach-
able type, being secured to the lower band by a chain.
It can only be charged with single cartridges, an opera-
tion which requires some timne, but holding the large
number of eight, permits of a very rapid fire for that
nuwmber of shots. In modifying the Lee the English in-
troduced many little refinements which promised well
on paper, but,which use in thefield in the soldier’s hands
has not justified. A second sample, returning, it is
understood, more nearly to the simplicity of the Lee
itself, is now being prepared by the English authori-
ties. In this country the Lees themselves are, it is be-
lieved, adapting two of their guns to the American 30
caliber cartridge, and these guns will soon come before
the Board, which is anxious to study and try them.

The German infantry rifle, termed model of 1888, is
of 0'311 caliber and has a fixed magazine. The cart-
ridges are carried by the soldier in light metal
chargers, which are introduced bodily into the maga-
zine and form an essential feature of its mechanism.
Each holds five cartridges, and after they are fired
falls to the ground through a cut in the magazine box,
permitting the introduction of a second charger with
its lot of five cartridges. Unlike the Lee, which can
be used either as a single loader or magazine gun, or
as the former with eight cartridges in the magazine
in reserve, the German weapon, having no cut-off, is a
magazine arm pure and simple, being only intended
for that class of fire. Fortunately the magazine can
be quickly recharged, yet the soldier cannot tell when
he will be compelled to perform that operation, nor
whether he has five cartridges or only one immediately
on hand for rapid fire.*

Both the Lee-Speed and the German weapons are
bolt guns, the bolt having a forward and back motion,
and also one of rotation by which it is locked in posi-
tion, but the new Austrian arm, the Mannlicher, t pos-
sesses the peculiarity of direct action only, a fall-
ing block locking the gun when the bolt is pushed for-
ward. This feature, which eliminates one motion of
the loading, also permits fire for the contents of the
magazine to be maintained directly from the shoulder
without lowering the piece during the operation of
loading. A very rapid fire for these cartridges there-
fore results.

The inventors of the Krag-Jorgensen gun, adopted
by Denmark, are preparing an arm of 0°30 caliber ar-
ranged for the American cartridge. As the results of
the trial of the Denmark gun itself at Springfield last
spring were quite encouraging, much is anticipated in
this expected weapon. Several other guns are also in
course of elaboration abroad, which will soon come
before the Board. But the Board looks mainly to the
well known ingenuity of American inventors, and
hopes before winter to be testing the product of their
labors, and to discover thereby a weapon superior to
those of all foreign armies. Both the Board and the
Ordnance Department of the army express the great-
est desire to aid as far as practieable native talent, and
inventors can freely turn to the Board for suggestions
or information concerning the pending work and the
prospects for a successful termination of their joint
labors.

Trials of guns on hand were completed last week,
and the Board has adjourned to meet at the Army
Building in this city, on September 15, when tests will
be resumed. In the interval, any correspondence
should be addressed to the Recorder, at the National
Armory, Springfield, Mass.
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Superstition,

Superstition, like prejudice, is impervious to logic,
and no argument addressed to the reason has any ef-
fect upon its power or prevalence. Why is thirteen an
unlucky number? What possible connection has the
assemblage of thirteen persons at dinner with the
death of any one of them during the ensuing year ? If
fourteen dined together, there is certainly a greater
chance that one of themn would pass away within the
twelvemonth than if one less sat at the table, and yet
this is not the common estimate. There is not a house-
keeper in this city who would seat thirteen at her table
without a feeling of regret, and the great wmajority

*This gun isfully described in the SCIENTIFIC AMERICAN SUPPLEMENT,
No. 783,January 3, 1891.

+This gun ie described in SCIENTIFIC AMERICAN SUPPLEMENT. No. 798,
April 18, 1891. The English, French and German rifles were illustrated
in SCIENTIFIC AMERICAN, November 22, 1890.

would not entertain a company composed of that num-
ber for any consideration whatever.

We recall an instance where a family given to a
liberal hospitality had a dining table which seated
six on either side and one at each end. Once every
week a dinner was given to which twelve guests were
invited, the host and hostess occupying the other seats.
If one of the persons invited sent a regret a substitute
was sought for and secured if possible. But failing in
this, a young woman, a poor relative with pleasant
wmanners, living in the family, took the vacant chair,
and was supported in the house for no other purpose
than to wmeet this possible need. There have been
* Thirteen Clubs” organized to relieve the number of
its reputation, but they have utterly failed of their
object. We cannot find that those who thus braved
the comnmon superstition were cut short in their days
on this account. But people cannot insure themselves
against the fatal blow, even by a display of unusual
courage, and the ranks of the thirteen were broken
sooner or later by the assault which none can success-
fully resist.

There are scores of superstitions connected with the
wmoon and its phases. The effect of the ‘‘ changes” on
the weather is a matter of almost universal belief,
although the most renowned of our scientists have
agreed with Dr. Ick and the celebrated Dr. Lardner
that ‘‘ there is not the slightest observable dependence
between them.” There is probably not a personin the
country who would not, if he had his choice, prefer
to catch the first glimpse of the new satellite over his
right shoulder, while large numbers are rendered quite
miserable if they happen to see the narrow crescent on
its first appearance over their sinister side. The prev
alent imnpression that Friday is an unlucky day regu-
lates in many respects the business of the world. Those
who are ready to assert that they have no feeling what-
ever on the subject are very careful in solicitation of
patronage for any new enterprise, or in choosing the
date for an entertainment or a wmarriage, not to run
counter to this popular fallacy.

Some years ago an English shipowner, finding that
none of his vessels could get off to sea on Friday, owing
to the feeling among the sailors, determined to cure
the madness if he could. He therefore laid the keel of
a vessel on Friday, made every contract concerning the
construction on Friday, and launched the craft on the
unlucky day. He christened the ship with this name,
and found an old sea captain called Friday whom he
mnade master for her first voyage. She was loaded for
an East India port, and after great difficulty in secur-
ing a crew she sailed on a given Friday for her destina-
tion. She was never spoken or heard from after the
pilot left her. The presumption is that when she en-
countered her first storm, the sailors, who are pro-
verbially superstitious, became apprehensive and
took to the boats, leaving the ill-fated craft to founder
in midocean and to perish thewselves in like manner.
It is singular how one such incident will deepen a
prejudice already existing and establish in the minds
of nany, who are otherwise sensible, a connection be-
tween two events that can have no possible relation to
each other.

Two years ago, it is said, a woman afflicted with
catarrh visited the Manhattan Eye and Ear Hospital,
to be treated for her illness. Dr. Johnson, who at that
time had charge of Cabinet D, treated the case, and
two days afterward he suddenly died. The patient
was relieved by the treatment, but six months from
the first date, on a return of the malady, she again
sought the institution. Dr. Pond, then in charge, at-
tended her, and in two days after he died of heart fail-
ure, as the record states. A week or so ago she again ap-
plied for treatment, and Dr. David Phillips prescribed
for her. He dined the same day with a friend, went
home not feeling very well, and was found dead in his
bed the next day. Whereupon the story is published
far and wide, and the poor woman is set down as ‘‘ The
Fatal Patient,” whom it isdangerousforany physician
to treat. Any yet no person of ordinary intelligence
would see anything very remarkable in the coincidence
described.

The original ‘‘ weather prophet” (Mr. E. Merriaw)
used to print his ‘“cycles” and *‘ heated terms” and
* perturbations the sure sign of earthquakes” in this
journal during the administration of Gerard Hallock,
nearly fifty years ago, and the present editor-in-chief,
too young then to be very patient with people of such
vast pretensions, was disposed to make fun of the pre-
dictions. One day, to establish the truth of his prog-
nostications, the * Brooklyn Sage,” as he was often
called, produced a book in which he had recorded as
in a diary his presages of the weather, including pre-
dictions of storms, earthquakes, and epecial atmo-
spheric disturbances. Mr. Hallock had kept in a
drawer the clippings descriptive of all such phenomena,
and he was challenged to produce them, and see if
they had not been foretold and the account anticipated
in this daily record. There were no telegraphs and
ocean cables to give instant notice of such occurrences,
and if the writer in Brooklyn put down under date of
March 4, *‘perturbation—probable earthquake in
South America,” or “signs of a hurricane in the China
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seas,” and the slow mail a month or two later brought
an account of such upheavals or disaster, the skill of
the observer was firmly established. Sure enough, the
volume stood the test in a most remarkable mnanner.
Out of twenty-three actual ‘‘ shakes” in some part of
the world, twenty were predicted in the book at the
corresponding date. Out of seventeen fierce stormns,
notable for the damage they had caused on land or sea,
fifteen had been predicted. The old wan closed his
book with an air of triumnph, and the veteran editor
uttered his mild rebuke of our incredulity.

We remembered the saying of an old scientist who
ridiculed the faith in dreams, and was asked if none of
his ever came true. He answered that in a long life he
had waked with the remnembrance of over 30,000 dreams.
Of these only five came true, and the connection there-
fore failed for want of evidence. It occurred to us to
test the book on its other side, and see how many pre-
dictions had been mmade that had no counterpart in his-
tory. So we seized the volume, and fortifying our-
selves behind a desk, we turned its pages. Our sus-
picions were fully verified. There was hardly a day in
the whole year in which some atmospheric disturbance
was not plainly predicted, so that a disaster could
hardly come amiss to the plethoric volume. If twenty
of the twenty-three actual earthquakes found a herald-
ing in the book, there were at least 300 heraldings that
had no actual following. If fifteen of the seventeen
storms were of previous record, there were ten times
that number bespoken in the book that put in no ap-
pearance. The credit of the prophet went down to
zero under that exposure. It is the exceptional coinei-
dences that give birth to the prevalent superstitions
and keep them alive in the popular faith.—American
Analyst.

The Codfishing Banks of Bristol Bay, Alaska.

From the preliminary report of Lieutenant-Comn-
mander Z. L. Tanner, U.S.N., given in the Bulletin
of the United States Fish Cowmmission, we learn that
the codfish banks of Bristol Bay extend from Unimak
Pass, along the Bering Sea shores of the island of that
name and the Alaska Peninsula, to Cape Chichagof,
and thence to the Kulukak Ground and the vicinity of
Cape Newenham.

Slime Bank extends from Northwest Cape of Unimak
to the vicinity of Amak Island, embracing depths fromn
20 to 50 fathoms. It is about 85 miles in length, 17 in
average width, amd covers an area of 1,445 square
miles.

The bank received its name from the fishermen on
account of the number of medusz or jelly fishes found
on it. Codfish of fair size and geod quality were very
plentiful over the whole bank, and scattering speci-
mens of small halibut were taken.

Baird Bank has been named by the writer in honor
of the late Prof. Spencer F. Baird, the first U. S.
Commissioner of Fish and Fisheries, through whose
untiring efforts the great scheine of deep sea fishery in-
vestigation was inaugurated. This bank is the largest
and most valuable of the fishing grounds yet discover-
ed in Bering Sea. Commencing in the vicinity of Amnak
Island, it stretches along the coast of the peninsula to
Cape Chichagof, 230 miles, with an average width of 40
miles, and thus covers an area of 9,200 square iles.

Well equipped fishing vessels can anchor anywhere
on Baird Bank and lay out such winds as they would
be likely to encounter during the summer months.

We found codfish in great abundance and of good
quality over the whole bank, but the best fishing
ground is without doubt in depths between 25 and 40
fathoms, and the Port Moller region is the most pro-
lifie.

Codfish have their enemies in Bering Sea as well as
in other parts of the world. Many wounded fish are
seen, particularly in spring and fall, after the passage
of the seals into and out of thesea. Thisphenomenon
is observed more noticeably near the passes between
the Aleutian Islands. Bering Sea also suffers, in com-
mon with other prolific grounds that are not much
fished upon, in that numbers of fish are left to die of
old age or other natural causes. At a certain age the
fish become weak and more liable to be infested with
parasites, all of which is soon apparent from the gene-
ral condition of the victims. This is a trouble which
decreases, however, as a bank becomnes more generally
fished.

Scattering gpeciinens of small halibut of fine quality
were found on Baird Bank. Flounders of several
species, some of thewn excellent fish, were also taken in
the beam trawl wherever it was lowered in Bering Sea.

— el 4> —

Seasoning of Timber.

Oak timber loses about one-fifth of its weight in
seasoning, and about one-third its weight in becoming
dry. Gradual drying and seasoning are considered the
most favorable to the durability and strength of tim-
ber. Kiln drying is particularly serviceable for boards
and pieces of small dimensions, and unless performed
slowly is apt to cause cracks and impair the strength
of the wood. If timber of large dimensions be im-
mersed in water for some weeks, it is improved, and is
less liable to warp and crack in seasoning.
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ALBERT BENJAMIN PRESCOTT.

Thirty-seven years ago, the American Association for
the Advancement of Science held its eighth meeting in
Washington. During the last week in August, for a
second time in its history, this, the greatest of our
scientific societies, meets in the capital ecity of the
Union. Then its members were a thousand, and now
they are more than double that number. As the years
have come and gone, we have reported its peripatetic
gatherings in these columns, and have given brief
sketches of the distinguished men who have presided
over its deliberations. An unwriften law of the asso-
ciation provides that the selection of its chief officer
shall pass from arepresentative of the physicalsciences
to one of the natural sciences and then back again.
In 1888, Powell, the geologist, succeeded Langley, the
astronomer, and later, Mendenhall, the physicist, gave
place to Goodale, the botanist, who, at the present
meeting, will yield the chair to Prescott, the chemist.

Albert Benjamin Prescott was born in Hastings,
N. Y., on December 12, 1832, and is of the ninth gene-
ration from John Prescott, of Standish, Lancashire,
England. The latter served under Cromwell at hoine,
and in 1640 came to Boston. Afterward he settled in
Lancaster, Mass., and was active in the war against
King Philip. His grandson was Col. William Pres-
cott, who commanded the American soldiers at Bunker
Hill, and of whom it is said that in reply to a question
of Gen. Gage as to who he was, the answer came:
‘“That is Col. Prescott. He is an old soldier, and will
fizht as long as a drop of blood remains in his

Scientific dmervican,
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maey of the University of Michigan,” but since then
they have been published with separate titles.

He has been very active in the work connected with
the revisions of the ‘‘ Pharmacopmia of the United
States.” He served as a member of the revision of
that work in 1880, when he was made chairman of the
sub-committee on descriptive chemistry, and furnished
the assay methods for opium and cinchona, as well as
the body of volumetric tests, which in that revision ap-
peared for the first time. The general introduction of
qualitative test limits, to fix the quantitative standards
of medicinal purity of the chemicals of the Pharma-
copeeia, was first undertaken in this country by his
sub-committee.

In connection with the revision of the Pharmacopwria
in 1890 he has also shown considerable activity, and
prepared an ‘“Index of Contributions from the Michi-
gan State Pharmaceutical Association, and the School
of Pharmacy of the University of Michigan,” to.aid the
national committee. 1t covers the timme between the
years 1883 and 1890, and includes over ninety papers
that represent work done under his supervision in the
School of Pharmacy. Professor Prescott has been an
active member of the Michigan State Pharmaceutical
Association since its organization in 1883, and in 1886
contributed to its ‘‘ Proceedings™ an ‘‘Outiine of a
Plan of Study for the Assistant in Pharmaey,” which
has been extensively circulated in reprint formn in re-
sponse to a continuous demand for it.

Among his more popular contributions to current

veins.” Gen. Oliver Prescott, who saw much
military service during the revolution, was a
brother of his, and his grandson, William H.
Prescott, is distinguished for his famous histo-
rical works.

The career of Professor Prescott shows him
to be a worthy descendant of so renowned an
ancestry. His early education was obtained by
the aid of private tutors, from whose care he
passed to the University of Michigan and there
was graduated from its medical department in
1864. The civil war was then in progress and
he at once entered the United States Volun-
teer Service as assistant surgeon. He had
charge successively of Foundry General Hos-
pital in Louisville, Ky., and of General Hospi-
tal No. 16, in Jeffersonville, Ind., and served
meantime, during 1864 and 1865, as a member
of the board of examination for appointment
of surgeons in Louisville.

In 1865, at the close of the war, he returned
to Ann Arbor to accept the place of assistant
professor of chemistry and lecturer on organic
chemistry in the University of Michigan, and
five years later was made professor of organic
and applied chemistry and of pharmacy.
Meanwhile in 1868 the School of Pharmacy was
organized and charge of its instruction was at
once given to Professor Prescott, and since 1876,
when the school was made a distinet depart-
ment of the University, he has held the office of
Dean of its Faculty. Until about 1880 the
greater portion of the special and practical
pharmaceutical instruction, including the labo-
ratory work, as well as the lectures, was given
by him personally. During this period nearly
140 contributions of original investigations, re-
presenting work done by the students and
graduates of this school, were published in
various technical journals. All of these re-
searches were made under the supervision of Professor
Prescott.

At present his personal teaching is confined to or-
ganic chemistry. In this subject he begins a course
of lectures to studeuts in science in the first semester
and a course to medical students in the second semes-
ter. He also gives a course of lectures on organic
analysis and one on organic synthesis during the
second semester ; besides which he has charge of the
original investigations in operation in the chemical
laboratory, which is used by the students of all the de-
partments of the university. Since 1876 he has been
professor in charge of this laboratory, and since 1884
with the special title of Director of the Chemical
Laboratory.

The researches conducted in the chemical laboratory
under his direction have been published, with the title
of ‘Contributions from the Chemical Laboratory of
the University of Michigan.” During 1875-78 they ap-
peared in the American Chemist and Chemical News ;
in 1880 in the Journalof the American Chemical Society
and the American Chemical Journal; and in 1883 and
1884 as separate publications in association with Pro-
fessor Vietor C. Vaughan. The latter are octavo
pamphlets, averaging fifty pages each.

While Professor Prescott is distinetly a chemist, still
his investigations have naturally been in the direction
of the application of his chosen service to that of phar-
macy, and much of the work executed under his eye
has been published in the American Journal of Phar-
macy. During 1876-78 portions of this work appeared
with the title of ‘‘ Contributions of the School of Phar-

ALBERT BENJAMIN PRESCOTT.

scientific literature are papers on ‘‘ The Material Re-
sources of Life;” ¢ The Aromatic Group in the Chem-
istry of Plants ;" ¢ The Chemistry of Coffeeand Tea ; ”
*“The Chemistry of Fruit Ripening:” ¢ Nostrums in
their Relation to Public Health ;” and ‘‘ Poisons and
their Antidotes.” The foregoing are a few of the tit-
les that have appeared in Popular Science Monthly,
Pharmaceutical Journal and Transactions, *‘ Pro-
ceedings of the Michigan State Board of Health,” and
Wood’s ** Household Practice of Medicine,” and he has
also written for other more technical journals, such as
the London Chemical News and the Engineering and
Mining Journal.

A contemporary of his has well said : * His writings
inspire respect for their author, for they are always
important, thorough, and conclusive in their scope.”

His text books are well known, and include ** Quali-
tative Chemical Analysis,”” with Silas H. Douglas (Ann
Arbor, 1874 ; fourthedition with Otis C. Johnson, New
York, 1888); ‘“ Outlines of Proximate Organic Analysis”
(New York, 1875); “ Chemical Examination of Aleoholic
Liquors ™ (1875); “ First Book in Qualitative Chemis-
try ” (1879); and “ Organic Chemistry : A Manual of
the Descriptive and Analytical Chemistry of Certain
Carbon Compounds in Common Use ” (1887).

The last named, which is his largest work, is un-
doubtedly the most complete and valuable book on
the subject that has as yet been written by an Ameri-
can chemist.

Besides his degree of M.D. taken in course, he has
received that of Ph.D., and in 1876 he was elected a
Fellow of the London Chemical Society. He early
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joined the American Chemical Society, and in 1886 was
chosen president of that body.

In the movement which was started several years
ago, at the meeting of the Chemical Section of the
American Association, for the purpose of organizing a
national chemical society, he has been very prominent,
and his influence has been potent in producing the con-
servative feeling that has marked the meetings that
have been held.

In 1874 he was elected a member of the American
Association for the Advancement of Science at its Hart-
ford meeting, a year later he was advanced to the grade
of fellow, and in 1887 he presided over the chemical see-
tion at the New York meeting. His retiring address on
this occasion was entitled ‘“ The Chemistry of Nitrogen
as Disclosed in the Constitution of the Alkaloids.”

In personal appearance, Professor Prescott is rather
tall, and a man of pleasing presence. He moves his
andiences with a sweet persuasive way that is irresisti
ble. His expressions are apt and to the point, while
his manner commands attention. He is never obtru-
sive, but his advice is eagerly sought. and many of the
graduates of the School of Pharmacy owe their sue-
cess to his wise counsel.

Another Navy Vessel under Contract,

By the 1st of August, 1893, the Philadelphia ship-
building firm of William Cramp & Sons hes ¢on-
tracted to deliver to the government one of the most
imPortant of the ships thus far desizgned for our navy,
at present known as cruiser No. 13. Proposals
for the building of this vessel were invited by
the navy department several weeks ago, and
the bids received were, Union Works, San
Francisco, $2,793,000 ; William Cramp & Sons,
$2,745,000; Bath (Me.) Shipbuilding Works,
$2,690,000. The latter firm could not, however,
complete the vessel in the contract time of two
years, and William Cramp & Sons agreeing to
reduce their bid by $55,000, were awarded the
contract.

The new vessel will be in almost all respects
similar to cruiser No. 12, now being built by
the Philadelphia firm, and which Secretary
Tracy has styled as being *‘absolutely without
parallel among the war ships of the world.”
She is to be primarily what has been desig-
nated as a ‘‘commerce destroyer,” in contra-
distinction to the heavy armored battle ship,
and is designed for a sustained speed of twenty-
one to twenty-two knots an hour, with engines
to indicate 20,500 horse power. She will have a
coal-carrying capacity of 2,000 tons, and be able
to steam around the world at a ten knot rate.
Perhaps her most novel feature will be her
three screws, one placed centrally, as in ordi-
nary single screw vessels, and two others a lit-
tle forward of this screw, one on each side, in
slightly recessed portions of the stern of the
vessel. The center screw will be about 4 ft. 6
in. below the other two.

The principal dimensions are: Length on
mean load line, 400 ft.; extreme breadth of
beam, 58 ft. 21 in.; depth of hold from top of
main deck beams to inner bottom, 29 ft. 13
in.; displacement, 7,350 tons. There will be
eight main double-ended boilers, in four water-
tight compartments, and two single-ended aux-
iliary boilers on the berth deck, the air-tight
fire room system of forced draught being used.
All the boilers are of steel, and their working
pressure will be 160 pounds. There will be three sets
of triple expansion vertical inverted cylinder engines.
The cylinders are of 42, 59, and 92 inches diameter
respectively, and the stroke (common) is 42 in.

The vital portions of the vessel will be protected by
a sloping armored deck 4 in. thick near the sides and
215 in. thick in the middle, the space beneath being
divided into coal bunkers. There will also be a 5 ft.
wide coffer dam next the ship’s side for its full length,
to be filled with woodite or a similar water-excluding
substance. The battery is designed to consist of one
8-in., two 6-in., and twelve 4-in. breech-loading rifles ;
sixteen 6-pound and eight 1-pound rapid-firing guns,
four Gatling guns, and four torpedo launching tubes.

A premium will be paid by the government of $50,000_
for every quarter of a knot of speed made by the ves-
sel over twenty-one knots per hour, and $25,000 will be
deducted from the contract price for every quarter of
a knot she falls below this rate. If she should not be
completed within the limit of timme of the contract, $75
a day for the three months next succeeding the period
of limit will be deducted; $150 a day during the
second three months, and $200 a day penalty after
that time.

O
-+

To take grease out of white marble, apply a little
pile of whiting or fuller’s earth saturated with benzine,
and allow it to stand some time. Or apply a mixture
of 2 parts washing soda, 1 part pumice stone, and 1
part chalk, all first finely powdered and made into a
paste with water; rub well over the marble, and
finally wash off with soap and water.




120

Srientific dmerican,

[AuGusT 22, 1891,

Shoring and Underpinning Buildings.*

The essential object of shoring is to afford temporary
security to dangerous buildings by arresting unsafe
displacements, or to afford temporary support to build-
ings abutting on those which have to be taken down
and rebuiit, or raised and underpinned withadditional
stories underneath them, or moved away to another
site, or abutting on those which from their mere
dangerous character require to be demolished. If
there is no immmediate prospect of the re-erection of
buildings thus removed, the shoring should be of a
more permanent character.

PHOTOGRAPHS OF SHORED BUILDINGS.

An essential prelimminary proceeding to the actual
work of shoring preparations in important cases is to
photograph the elevations of the abutting buildings,
and make written notes and sketches of details, care-
ful measurements, and all essential particulars by
which any observed peculiarities and phenomena re-
lating to or explaining the precise character and con-
dition of the building may be distinctly understood.
All such observations should be put together in a con-
venient form, to be readily available for evidence in
the event of litigious proceedings arising in which
these facts would be important. It may also be desir-
able to photograph exposed division and party walls
after the adjacent building has been demolished or re-
moved, as it would be serviceable if deep excavations
require to be made for deepening basements or obtain-
ing sub-basements, cellars, or removing ballast, sand,
or for any other purpose which would disturb the ad-
jacent or subjacent soil.

ABUTTING SUPPORT OF ADJOINING BUILDINGS.

In making excavations for foundations, basements,
cellars, sub-basements, drains, or for the purpose of
obtaining sand, ballast, etc., the removal cr weakening
of the abutting natural support of adjoining buildings
renders the offending party liable for consequential
damages by accident or failure of party walls thereby,
and hence for neglecting to apply adequate shoring
and skillfulunderpinning.—‘“ Miller v. Long,” January,
1890. Judgwment for $325, with costs.

DETAILED SURVEY OF EVIDENCES OF DANGEROUS
SUBSIDENCES.

In practice it is essential to make a careful survey of
the evidences of danger, as these may be manifested
and can be estinated frowm the natureand condition of
the materials of the parts of the building affected by
unequal subsidences or displacements, rupturesor bulg-
ings. The state of decay or other visible evidences of
deterioration or dilapidation should be noted, especially
anything of an insidious character which may ulti-
mately tend to disastrous consequences. Faulty work,
as well as materials, should be detected, and the
characteristics noted. The statical condition of the
masses of the ruptured walling, as they at present
exist, should be considered in relation to the probable
effect of the action of the shoring to be erected should
displacements continue. The physical effect of the
operations connected with the new erections to be
built on the premises, in disturbance of the present
equilibrium, should not be overlooked, such as pile
driving, quarrying and blasting operations, drainage
works or the escape of ground waters, the excessive
sinking of more ponderous buildings erected on ad-
jacent sites.

PRACTICAL DISPLACEMENTS—VERTICAL AND HORI-
ZONTAL.

If there be any unequal displacement of portions of
walls or of features, etc., of buildings, the comparative
locations and directions of such displacements should
be distinetly noted, with a statement appended of any
special provision which may be needed for effecting
its replacement or protection, or the arrest of the dis-
placements if of a progressive character.

OVERHANGING WALLS.

If the displacement be in the nature of the wall over-
hanging its base, and that it is intended to be brought
back to the plumb, the needling which is resorted to
must be placed low enough to include above it all of
the displaced portion, and then a pressure as nearly
horizontal as possible is brought against it at an effect-
ive point ; at the same time wedges of slate and a
rather quick-setting cement should be ready for wedg-
ing up the horizontal joints of the brickwork, which
have been opened by the operation of plumbing up
the overhanging portion. The overhang is oftenirregu-
larin different portions, and hence the treatment with
needling and wedging must be adjusted to the varia-
tions needed for effecting the straightening also.

IRREGULAR SUBSIDENCES.

‘When irregular subsidences have taken place in con-
sequence of the difference of weights in the bays and
pier portions of fenestrated walls, or produced by dif-
ference of heights in the bays and piers, or difference
of massiveness, or difference in the bearing power of
the soils at different points of the foundations, and
that the wall at different parts requires to be raised

*By Alex. Black, C.E., architect, in the Builders® Magazine, F.V.
Strauss!publisher, New York.

to reach the normal level—for this purpose needle holes
must be cut through the wall at convenient points
along its solid or pier portions ; but not under voidsor
in the bay portions of fenestrations. When there is a
ground floor near the level of the ground, it is gen-
erally best to cut the needle holes through the wall in
its pier portions only, and underneath the ground
floor. Thescrew jacks areset under the ends of the
needles on the inside and on the outside of the walls,
and when the building is thus raised up bodily, it
should be supported firinly by being made solid upon
the underpinning or the built up substructure by means
of close wedging with hard slate in Portland cement,
so that it will maintain its raised position withoutsub-
sequent subsidence. In the above it is implied that
due consideration is given to the fact that the depth
of the screw jacks below the ends of the needles must
be obtained by excavations, ete., if this clear space
does not already exist.

PERIODICAL OBSERVATIONS TO DETECT SUBSIDENCES.

All important new or raised structures should be
carefully examined from timme to time to immediately
detect any subsidences which may occur. The nature,
directions and extents of such subsidences should be
carefully obtained, the practical inferences considered
and duly noted, and the necessary provision made for
adopting all needful precautionary measures adapted
to stop further movements. The needles, screws,
ete., should not be withdrawn until all subsidences
bave permanently ceased. The withdrawals should, in
all cases, be done gradually.

INTELLIGENCE IN OBSERVATIONS

EFFICIENCY.

In order that all of the foregoing important proced-
ure may be done intelligently, and the remedies prove
efficient, the amount, directions, and nature of the
various displacements should be particularly noticed.
To acquire the intuitive power here implied necessarily
involves an intelligent appreciation of a number of
considerations which are seldom apparent at a glance,
and must be the result of practical training in such
investigations, with the aid of the theories of the
composition and resolution of various predetermined
active forces that are present. It must also be con-
sidered whether the displacements be in the nature of
single lean over, or of various degrees of inclination at
different heights, or at different points in the length
of the wall, or whether it be an incurvation or a bulg-
ing of the section of the wall, and, if the latter, whether
it is regular or irregular, or compounded of straight
sections and curves, and where they lie horizontally,
vertically, or obliquely. Also note the extent of the
inequalities of displacements in the same direction
when these are in the nature of unequal subsidences
from the original plumb or level position. The lines
and arrises of special features, such as pilasters, piers,
columns, jamnbs, lintels, sill and string courses, plinths,
and other horizontal and vertical features of a build-
ing, afford good opportunities of detectingthe presence
of contorting forces. Any abnormal irregularity in
the curved features, or in the curved portions of
features, should also be noted. All of the foregoing is
assumed as essential for a single inspection ; but where
the occasion admits of, or necessitates, testing the pro-
gress of abnormal movements, there should also be
applied suitable gauges for registering the extents
or inequalities of subsidences or other movewments
which take place in fixed intervals of times of systemn-
atically arranged observation. Thus, for showing any
alterations in the width of a fissure or crack. or a
lateral movement of one side over the other, paper
pasted at several points is the best and simplest.
When applied to external fissures the paper, and the
cement with which it is fastened, should be such as
not to be affected by damp. The effect of damp, and
stretching or elasticity, on all papers, even when used
for internal fissures, should be duly regarded, asother-
wise the information afforded by the tests may be mis-
leading. A lateral movewment of one side of a fissure
will produce a wrinkling of the paper. The direction
of the wrinkle will not indicate which of the sides has
woved ; that must be determmined from a consideration
of other indications present which clearly point out
the direction, or, as it is called in the language of
graphics, the ‘“sense ” of the direction of movement.

Rod struts or laths, which bend under a slight pres
sure of abnormal thrusts, have been used to test the
precise direction and extent of movements of central
towers at the intersection of nave and transepts.
These must be placed in the direction of suspected or
apparent movement, and carefully observed from
time to time.

It is also important to observe in all tests or series of
tests whether the rate of movement is unvarying in
equal times, or whether there is an acceleration or a
retardation in the rate of displacement. When it is
one of acceleration, it requires the prompt application
of very effective measures for arresting the progressive
movement. It isalsoimportant to note all evidences
of changes in the direction of the action with which
the abnormal forces operate, and whether any new
forces or resultants have been created by the inciden-

NECESSARY TO
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tal changes of conditions which may attend building
operations

DIRECTION IN WHICH FORCES OPERATE INFERRED
FROM DIRECTIONS OF RUPTURING.

By a careful consideration of the elementary ideas
of the nature of the forces of displacement, these prin-
ciples can be applied to the interpretation of the
fissures, cracks, ruptures, bulges, etc., which are the
evidences of the action of disturbing forces, in direc-
tion and in extent, which affect any particular wall or
building that we are about to investigate. Starting
from the primary idea that all movements, however
complex, are compounded of horizontal and vertical
motion or active forces in various constant or chang-
ing ratios of combination, producing various oblique
directions, we can thence form an estimate of these
relative balances, or unbalanced portions, of disturb-
ing forces, and the resistances of the tenacity of the
materials, and of the construction of the building, by
means of the displacements which they produce
measured in these directions, then complete the gra-
phic parallelogram of forces, and draw the diagonal
as their resultant. If such measurements were con-
stant, either in a single or compound direction, at dif-
ferent points of the fissure, the movements would
either be horizontal, vertical, or diagonal to these two
as the adjacent sides of a parallelogram. But if the
measurements varied at different points of the fi-sure
with a constantly increasing divergence—as, for in-
stance, it showed an increase upward—it wouid be
interpreted as a tilting action round a low fulerum.

———— 4> —

Ammonite, a New Explosive.

The qualifications it claims to possess are complete
safety in conjunction with an explosive force slightly
exceeding that of dynamite of the first quality.

Ammonite is described as consisting of pure am-
wonium nitrate and nitro-naphthaline, the two ingre-
dients being thoroughly dried, ground, and afterward
incorporated in heated edge runner mills. It is then
sifted and fitted into metallic cartridge cases of various
sizes, which effectually protect it fromn the absorption
of moisture. These cases are cowmpletely water tight,
and may consequently be imnmersed in water for an in-
definite time. The successful use of ammonite de-
pends on the employment of this water tight case,
which, it appears, is the invention of the late M.
Favier. Whether in large or small quantities, the
charges of aminonite are invariably made up in these
cases. If tons were supplied, the whole would be con-
tained in such cases. There is sowme variation in size.
The favorite and usual size, however, is a case 8l
inches long, containing 4 ounces of ainmonite, the
empty case weighing 14 ounces. The case is of soft
white metal, very closely resembling, on a large scale,
the tubes in which artists use oil colors, the main dif-
ference being that the small neck which carries the
screw cap in the artist’s oilcolor tube is here closed up
without opening, being cut open wher required for
use, while the large base, instead of being closed in a
folded edge like the oil tube, preserves its cylindrical
form, and is closed with a screw cover, waxed and
made water tight. As to character and softness of
metal, the oil paint tube and ammonite case closely
resemble each other. The principle on which safety
is secured by aminonite is that it can only be fired by
a detonator of mercury. The material nay be burned
freely in a furnace, when it melts and smokes and
gradually consumes, and it may be struck to any ex-
tent without ignition of any kind, whether iron or any
other substance be used. When fired by its own de-
tonator, explosion is communicated from case to case,
even when an interval of perhaps nearly an inch is
left between them, the fact appearing to be that am-
monite, like wet gun-cotton, requires a certain sort of
wave impulse to bring about its explosion, bhut when
that wave is imparted, it explodes readily.

-

-

Phosphograms.,

The invention of M. Lipmann for producing colored
photographs has received wide publicity, and excited
a great deal of interesting discussion. Numerous pho-
tographers and physicists have followed M. Lipmann’s
example in applying themselves to the solution of the
problem, and many curious facts bearing on the
subject are being made known in the scientific period-
icals. One of the latest contributions is by Mr. W.
Ainsley Hollis, who has discovered that if a plate of
glass or other suitable substance be coated with phos-
phorescent calcium sulphide and exposed in a photo-
graphic camera, so that the image of a well illuminated
landscape or other brightly colored object may be
focused on it, after a time a kind of phosphorescent
negative is produced. This ‘‘phosphogram,” as Mr.
Hollis calls it, may be photographed by applying it to
a sensitized film, and the negative when developed
shows distinet signs of color. Whether this idea will
bear working up for practical purposes remains to be
seen, but the experiment is at any rate an interesting
one, and might be mmade the subject of further investi-

gation.—Freeman’s Journal.
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COLOR OF SNAKES AS AFFECTED BY CLIMATIC
INFLUENCES,
BY G. R. O'REILLY.

The ophiologist well knows that the coloring of
snakes is not a sure guide to specific difference of
variety.

This is well understood, but perhaps it is not so well
known that the pattern or distribution of coloring is
constant in the same species. Now this is well shown
in the specimmens of Bothrops atrox and Bothrops
lanceolatus figured in a recent issue of the SCIENTIFIC
AMERICAN, and of the two specimens of X7-

black, with white rings, and a fifth has, strange to say,
a white groundwork, with jet black circular spots.

This same superiority of the colors of mountain
snakes may be noticed in many countries. Perhaps
not of snakes alone is it true, but of other animals also,
that after a long sojourn in their home they bear
photographed on their skins the reflection of their
surroundings.

Our Wood Pulp

P

Industry.

The vastness of our wood pulp industry, which is but

siderable apprehension among those interested in our
forests. They think that wood pulp is capable of be-
ing put to so many uses that the time will come when
the cutting of trees for its manufacture will be of such
magnitude as to deplete our forests. At the present
stage of the industry this is hardly to be feared, as
many mills use the large trees in their vicinity, giving
the smalier ones an opportunity togrow. Even where
trees are cut down indiscrimminately, there is not
as much harm done as in some places where the trees
are cut down for lumber. Stiil, this indiseriminate

cutting by wood pulp mills will have similar

phosoma hortulanu, illustrated on this page.
There the labarri or Bothrops atrox trom the
dark woods of South America is seen to have
the same pattern, but a much deeper coloring
than his brother, the Fer de lance from the
sunny canefields of Martinique and St. Lucia.
The tformer harmonizes in shade with the black
rotting leaves of the frequently inundated
river bank in the dark forest, while the latter
in color reminds us of the yellow and reddish
soils of the often plowed canefield. Of the
two specimens of Xiphosoma hortulana herein
shown, the darker one cowes from the gloomy
ravines of the forest-clad mountains in the
island of Grenada, while the lighter one, a
purely yellow snake, is an inhabitant of the
open and comparatively sunshiny mangrove
swamp of Caroni, in the island of Trinidad. If
any one will examine the snakes of this species,
he will be astonished to see how much they
varyin shade, and still will notice that the pat-
tern in all is traced in a formation of rings
along the sides more or Jess regular.

The diamond rattlesnake from the sunny
plains of Gruiria, in Eastern Venezuela, where
the soil is of a reddish color, is reddish in his dorsal
marks and muec.. lighter than his fellow from the dark
woods of swampy Dermerara.

From this it would seemn that the coloring is largely
modified as regards shade by the nature of the light
reflection in which the animallives. In a certain sense
the color of his surroundings is photographed on his
skin. It is said that mountainous districts are favor-
able fcr poetic genius, and that few poets are natives
of level, monotonous countries. If this is true as re-
gards vividness in the human imagination, as certainly
seeins to be the case, it is none the less so with the color-
ing of snakes. Take the South African puff adder
(Clotho arietaus) for instance. The puff adder, which
is figured above, is a short, thick, broad-headed black
and yellow deadly snake. Snakes of this species from
the lower lands near the sea are dull in color. The
vellow is pale and the black
dirty looking, like an old

results to lumbering operations, and the two
in time will, if continued, strip the country of
one of its greatest resources, its immense fores-
try. As trees from thirty to thirty-five years
old are the most suitable for wood pulp, it
will take one generation, with proper culture,
to grow a new supply for the industry.—Com.
Bulletin.
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Reciamation of the Sahara.

The most remarkable example of reclamation
by means of artesian well water is found in
the desert provinces or departments of Algeria
under the French rule. The area, officially
given, of French Algeria is 184,465 square
miles. The outlying portion is put at 135,000
square wiles. In this total of over 329,415
square miles one-half belongs to the Sahara or
desert. The European population in 1887 was
about 250,000 ; the natives and naturalized
were 3,328,549, making a total of 3,578,549.
Cultivation by the means of flowing well waters

THE PUFF ADDER.

comparatively a few years old, is probably not realized
by people not directly interested in it. At first, wood
pulp was used entirely in the manufacture of newspa-
pers, but now it is employed for manifold purposes.
Its use bids fair to be large for mouldings, and it is be-
ing made into barrels, tubs, pails, washboards, water
pipes, doors, caskets, carriage bodies, floor coverings
and furniture, imitations of leather cloth and silk have
been made from it. Successful experiments have been
made wherein it has been used in the manufacture of
armor plates.

Thus we see the usses to which wood pulp can be
put are almost unlimited. The great consumers of wood
pulp at present are the paper manufacturers, who con-
sume about ninety per cent of the total production.
Most paper made to-day, from the woody newspaper

up to the fine grades of writing paper, contain more or

has been sedulously fostered by the Freunch
colonial government for both poiitical and eco-
nomic reasons. Such wells as a means of recla-
mation began systematically to be bored in 1857, the
French engineer, M. Jus, having demonstrated in 1856
that the desert was endowed with large supplies of
under-ground water. The total number of wells that
have been bored since that date in the departments
of Algiers, Oran and Constantine isstated at 13,135.
These wells range from 75 to 400 feet in depth, and the
low pressure common to the majority of them forces
the water over the small bored casings to a distance of
about two feet above the ground. The waters are
then collected in small ditches, which convey them to
the vineyards, date trees and fields of durra, millet,
wheat, etc., which comprise the chief products. In
all, about 12,000,000 acres have been reclaimned in this
way. The government bores are at least 1-10 of the
whole number. As an illustration of the reclamation
brought about by this well irrigation, the following
figures from a report made in

dress coat coming to its last
days on the back of a tramp.
But the mountain puff adder
is very different. He is ar-
rayed in a gorgeous dress of
golden yellow and the deep-
est black velvet. And it is
only natural that while his
home for ages has beenin the
land of sunny rocks and dark-
some shadows, he should
bear photographed in his
skin with nature’s own pho-
tography the reflection of

these oljects.
The lora of Venezuela
(Ahaetulla liocerca) shows

the same difference. On the

mountains he is arrayed in

green of the most vivid
brightness, along each side is
a band of gold, and the scales
of his under parts are of a
mother-of-pearl white, while
his brother of the plains ap-
pears dirty all over. In July,
last vear, the writer caught a
young boa constrictor on the
lowlands of Quebranta, near
Gruiria, in Eastern Venezuela.
He was covered with mark-
ings of light gray and dark
gray. In September, I got
one of the same size from the hills of Arouca, in Trini-
dad, and he was, of course, the same in pattern, but
black and white. Boa constrictors from the dark
forests of the plains of Chaguanas, in the same island,
are not nearly so clearly marked as those from the
hills of Zoco, twenty miles to the northeast. And
some time ago I had one from the hills of Brazil much
more brightly marked than any I have yet seen.
There are now in my collection in the Central Park
several fine specimens of Xiphosoma hortulana, which
well illustrate this variation of shade. One is yellow,
so pale that the pattern is not perceptible. A second
is red, with yellowish ring-like markings. A thirdisa
reddish brown, with the saine marks. A fourth is jet

1885 will be of value, but they
relate solely to the cultivation
of thegrape for wine-making
purposes. In the province of
Algeria there are 60,322 acres ;
in Constantine, 25,021 acres;
in Oran, 26,114. Under this
species of cultivation Algeria
is becoming a great wine-
growing country. It sent to
France during eleven months
of 1886, ,10,513,966 gallons of
wine ; and of cider in the
same year, 219,277,124 gallons
were made. The date palm
is the largest product of the
desert oases proper. The
total area under colonization
or settled occupation in 1887
is given at 49,400,000 acres;
under cultivation by irriga-
tion in wheat, barley, oats,
vines, olives, dates, tobacco,
ete., at 17,041,133, The forest
plantations cover 5,000,000
acres.—R. J. Hinlon.

\«
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Heavy Woods.

There are 413 species of

TREE SNAKES (XIPHOSOMA HORTULANA).

less of this ingredient. The industry naturally is
enormous. At present there are fully 238 mills in the
country and quite a number building. The total ca-
pacity of these mills is about four :million pounds per
day, at which rate they consume one million cords of
wood a year.

These figures show an increase in the business of
about five hundred per cent in the past eight years,
and the same time in the future bids fair to see even
greater strides than this. It is but four years since
sulphite wood pulp has been made, yet now there are
twenty-nine mills manufacturing it and twelve in
course of erection.

Yet this grand and growing industry is causing con-
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trees found within the limits

of the United States and

Territories, sixteen of which,
when perfectly seasoned, will sink in water. The
heaviest of these is the black ironwood (Condalia
ferrea), found only in Southern Florida, which is more
than 30 per cent heavier than water. Of the other
fifteen, the best known arethe lignum vite (Quaiacum
sanctum) and the mangrove (Rhizophora mangle).
Texas and New Mexico lands, full of queer, creeping,
crawling, walking, and inanimate things, are the
homes of a species of oak (Quercus grisea) which is
about one and one-fourth timmes heavier than water,
and which, when green, will sink alimost as quickly as
a bar of iron. It grows only in mountain regions, and
has been found westward as far as the Colorado
desert, where it grows at an elevation of 10,000 feet.
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RECENTLY PATENTED INVENTIONS.
Mechanical Appliances.

KNITTING MACHINE. — Julius Frel-
loehr, New York City, and Louis Tisch, Hoboken, N.
J. This invention relates to machines for forming
knitted fancy trimmings, providing for such work a
machine of simple construction which requires no
Jacguard mechanism to control the pattern of the
fabric. The invention consists of a series of pins
acting on the thread guide bars to reciprocate them.
The devices for shifting the sliding thread guide bars
are located at the ends of the latter, each device being
provided with sets of movable pins, and means are
provided for simultaneously imparting a sliding motion
to the corresponding sets of pins of the devices.

SToNE CUTTING MACHINE. — David
Rettiger, Strong City, Kansas, This invention covers
an improvement in machines with revolving cylinders
having steel cutters in combination with a moving
carriage, to efticiently reduce stone from a rough to a
finished planed or moulded surface. The chisels are
ad justable, and so arranged as to be readily reset when
worn,;while 1n one operation the surface of a rapidly
mo~ing stone may be first scabbled off, making spawls
large enough to be merchantable, and then planed,
smoothed or moulded. An automatic adjustment of.
the speed of the stone is provided for, which will cause
a temporary slowing with extraordinary resistance,
while a steady, uniform method of feeding is effected.
The machine is strongly yet compactly built.

PrINTING PRESS. — Hynek Breuer,
New Prague, Mion. The bed of this press has two
separate and independent vertically adjustable rails,
set screws at theside of the bed supporting the rails,
upon which an impression roll travels, the latter having
a body section equal to the width of the bed and end
disk sections of a hard elastic substance adapted to
engage with the raile, hand wheels being connected
with the ends of the rolls. The impression is
readily regulated by means of the set screws under the
rails, while the press is of simple and strong construc-
tion and can be made 1t a low cost.

PRINTING PRESS ATTACHMENT. —
Howard F. Bowers, South Framingham, Mass. This is
a jneging device for evening the sheets delivered from
the fly of a press. Combined with the table and fly is
a jogging board hinged to the table opposite the free
end of the fly, the board having depending fingers ex-
tending through holes in the table, while one end of a
rod is hooked to the fly crank and its opposite end ex-
tends loosely through the jogging board, there being an
adjustable etop on the rod to engage the board. The
device is especially adapted for miscellaneous or job
work, and may be quickly and accurately adjusted to
suit sheets of different sizes.

Miscellaneous.

TwINE CUTTER.——Walter L. Gibson,
Turnbull, Fla. This invention relates to finger rings
with knife attachments for use by salesmen in cutting
twine, starting to rip cloth, cutting button holes, etc.
A miniature knife care is arranged to project at right
angles in front of the ring, and the blade is pivoted at
the rear end of the case, being held closed by a spring
except when it is raised and held open by the pressure
of the thumb on a crank-like extension of a pin fast to
the blade. When the knife is closed the blade shuts
down within the recessed case after the manner of an
ordinary pocket knife.

VEGETABLE MASHER.—Kate F. Taylor,
Smethport, Pa. In a cylindrical body having a sieve at
the bottom and a cross bar at the top is journaled a
handled rod carrying on its lower end a hlade to press
upon the sieve, and rods at right angles to the blade,
also adapted to press on the sieve. The potatoes or
other vegetables placed in the body are finely mashed
and forced through the sieve by rotating the rod. If
desired the vegetables are placed in the masher when
raw, the masher being then placed in the kettle of boil-
ing water until the vegetables are sufficiently boiled,the
draining and mashing being quickly effected on re-
moval.

TEMPERATURE REGULATOR. — Adam
Kelly, Smithfield, R. I. This is an apparatus appli-
cable to rooms heated by steam, hot water or hot air,
passed through pipes, the sapply being controlled by a
valve. A pivotally moanted thermometer tube is em-
ployed, with a ratchet wheel controlling the valve-
operating lever, the connections being such that when
the temperature rises above or falls below a fixed point
the ratchet wheel will be moved in a proper direction
to close or open the valve.

Lock MECHANISM FOR REVOLVERS.—
Adamantius C. Houston, Pickaway, West Va. In this
fire arm a spring-pressed lever is pivotally connected
with the firing pin, while the trigger is mounted to turn
and has a series of arme adapted to alternately engage
the lever, which is returned to its normal position, by
a spring connected with the firing pin. By this 1m-
provement the cylinder is rotated and the firing pin is
moved by revolving the trigger.

BoTTLE FILLING MACHINE. — Nelson
Smith and Alvin B. Marcy, Wallkill, N, Y. This in-
ventionrelates especially to devices for filling recep-
tacles with milk, the body of the device consisting of a
tank car with open top, a series of piped apertures
leading from a metal bar transversely embedded in the
floor of the tank near end. The construction is such
that the receptacles will be partially filled from one
end of the car and wantage from previous presence of
foam will be supplied from the opposite end, while the
flow of milk from the car will be as regular when it is
nearly empty as when it isnearly full. The valves at
each end of the car are held closed by gravity, and
means are provided whereby both sets of valves may be
worked concertedly or independently. All portions of
the device brought in contact with the liquid may be
conveniently ard expeditiously cleaned.

STOVE. — George E. Leonard, Meno-
minee, Mich., and Silas A. Stowe, Neenah, Wis. This
is adrum tnbular sectional stove, with an enlarged
upper part which commnnicates through a series of

I pipes with a smoke chamber below the ash pit. These
pipes surround and incase the firepot, thus !increasing
the radiating surface, also improving the air circulation
at the surface of the fire pot. The drum, above the
main portion of thestove,consists of a central pipe
with hollow heads at both, ends, the heads being con-
nected by a series of pipes surrounding the central
pipe. The invention provides a stove having a very
large radiating surface, and the arrangement of the
dampers is such that the amount of such surface may
be oreatly varied.

MAKING CHROME YELLOW.—Frederick
W. Lhne, Kansas City, Mo. This invention is for a
process for making from galena chemically pure
chrome yellow having great covering power. The pro-
cess consists in first dissolving pulverized galena with
nitric acid to produce liquid nitrate of lead and then
precipitating chromate of lead ty subjecting the nitrate
of lead to the action of the bichromate of potassa,
neutral chromate of potassa, or chromate of potassa
goda, in proportions and after a manner described.
The process is very simple, and the crude lead ore is
transformed into chrome yellow in from three to four
days.

Scoop. — Levi L. Hall, Parkersburg,
West Va. This is a device having an adjustable or ex-
tensible digger section, adapting it for breaking up
hard lumpy sugar, soda, dried fruits, etc., so they can
be readily dipped up by the scoop, avoiding the neces-
sity of using a separate device for breaking up the
article. The digger section is held to slide on the body
of the scoop, and has teeth at its free end, the connec-
tion of the sections being such that the digger section
may be held in either its extended or retracted position,

CUSPIDOR ATTACHMENT. — Stephen
Horseman, Estacado, Texas. This invention relates to
a swing device, consisting of two brackets, a washer
and a pivot pin, adapted for attachment to a cuspidor,
whereby the latter may be pivotally connected with a
seat or other support, and held in a horizontal position,
while it may be swung out from or beneath the seat,
and readily removed when necessary.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

SCIENTIFIC AMERICAN
BUILDING EDITION.

AUGUST NUMBER.—(No. 70.)

TABLE OF CONTENTS.

1. Handsome plate in colors of a row of wooden
houses designed by Munn & Co., architects, and
erected for Mr., J. H. Shafer at Newark, N. J.
Perspective and floor plans. Cost of four houses
from $16,000 to $18.000.

2. Colored plate of the beautiful and substantial stone
residence of S. Clark, Esq., on Riverside Park,
New York. Mr. Henry Kilburn, architect. Two
perspective elevations and floor plans.

3. A cottage recently erected at Upsal Station, Pa., at
cost of $6.500 complete, Floor plans and per-
spective elevation.

4. A picturesque cottage erected at Newark, N. J.,
at a cost of $4,963.72 complete, Perspective and
floor plans.

5. A round end house after the style of old English
homes, erected at Wayne, Pa. Cost $5,463 com-
plete. Plans and perspective view.

6. Designs for circular stables.

7. View of an iron earthquake church at San Sebastian,
Philippine Islands.

8. An attractive residence erected at Brookline, Mass.
Cost $10,518 complete. Plans and perspective
elevation.

9. Design for the thirteen siory Pabst Building at
Milwaukee, Wis. The probable cost of the build-
ing is $500,C00.

10. The collapse of the Y. M. C. A. building at Mon-
treal.

11. Illustration of an easily made piazza.

12. The St. Jerome Chapel, Hotel Des Invalides, Paris.

13. A $1,500 cottageerected at New Dorp, Staten Island.
Perspective view and floor plans.

14. St.John’s M. E. Church, recently erected at New
Rochelle, N. Y., at a total cost of $63,580. Plans
and perspective.

15. A cottage erected at Roseville, N. J. Cost $2,800
complete. Floor plans and perspective view.

16. A very convenient and attractive cottage recently
erected at New Dorp, Staten Island. Cost $4,950
complete. Perspective and floor plans.

17. A very attractive block of five new dwellings on
Seventy-seventh Street, New York City. Plans
and perspective elevation.

18. Miscellaneous contents: A millionaire’s residence.
—An improved hot air furnace, illustrated.—Iron
and steel roofing.—Improved woodworking ma-
chinery, illustrated.—Architect of the Woman's
Building at the Columbian Exhibition, Chicago.
—The plain design is the best.—Inside sliding
blinds.—An improved tenoning machine, illus-
trated. — The Cudell trap. — Lightning rods.—
Properly anchoring beams in walls.—A proposed
nniversal building law. — Windmills to supply
water for houses, etc.—Graphite grease.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hnndred ordinary book pages: forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illnstrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richnese, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectnral publication in the world. Sold by
all newsdealers.

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

Wusiness and Personal.

The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
tisements must be received at publication o ffice as early as
Thursday morning to appearin the following week’s issue.

1 wish to buy second hand lathes, planers, drills, shap-
ers, engines, boilers, and machinery. Must be in good
order. Will pay cash. W. P. Davis, Rochester, N. Y.

Acme engine, 1to 5 H. P.

Presses & Dies.

See adv. next issue.
Ferracute Mach. Co., Bridgeton, N. J.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, [1l. 170 machines in satisfactory use.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R.Dudgeon, 24 Columbia St., New York.

Money rrovided to manufacture patented articles of
superior merit. ** Manufacturer ” P. O. box 2584, N. Y.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Packer Ratchet Drifls are drop forged from Norway
ironand bar steel. Billings & Spencer Co., Hartford,Conn.

For Sale—One 1 H. P. Shipman automatic engine. One
g-light dynamo. Cheap. 1. D. Kyle, box 172, Granite,
Mont.

For Sale—Dedel weight power patent, described in
issue of July 25, 1891, this paper. L. Dedel, 245 Josephine
St., New Orleans, La.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address J.
S. & G. F. Simpseon, 26 to 36 Rodney St., Brooklyn, N. Y.

Sheet Rubber Packing, 1-16, 3-32, %, 3-16, and % inch
thick, 7}4 cents per pound. All kinds of rubber goods at
low prices. John W. Buckley, 156 South St., New York.

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

Wanted—A civil engineer, who is also experienced in
city engineering. Permanent position. Give full refer-
ences and state salary expected. Address F. W. Mat-
thiessen, La Salle, I11.

§#F Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free onapplication.

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.

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

Scientific American Supplements referred
tomay be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals gent for examination should be distinctly
marked or labeled.

3253) C. V. S. writes: I am employed
in a head-light works, and we have a sulphuric acid
bath that we pickle the copper in. I cleaned the tank
out some time ago, and found a large deposit of sulphate
of copper in the tank. Is there any way to turn it back
to the pure metal? A. Dissolve in water and add iron
scrap. Dissolve excess of iron with acid. This will
give metallic copper. Or add the iron in larger pieces,
8o that it can be picked out by hand, after precipitating
the copper.

(3254) T. L. R. asks : 1. Is all pure gold
the same color? A. Yes; if of the same surface and
polish, and thick enough to be opaque. 2. Also, what
is meant by 1,000 fine? A. Absolutely pure.

(3255) T. W. MecN. writes: I have some
white wool underwear that was returned from laundry
spotted brown and yellow, evidently from having been
washed in chloride lime bleach water, used on cotton
goods. 1Is there any simple treatment that will restore
them to white? A. Try moistening the articles and
treating with sulphurous oxide. The latter may be
made by burning sulphur. The articles may be eus-
pended in a barrel over the burning sulphur. Itis
better and safer to use a solution of sulphurous acid.
It may be made by dissolving one or two parts sodium
sulphite in 100 parts of water and adding 1 or 2 parts
muriatic acid.

(3256) R. S. J.—For replies relating to

patents, send your address.

8257) P. 8. asks: 1. How many volts
and amperes arerequired to operate onegallon of nickel
and silver solution? A. The number of amperes used
for nickel plating depends upon the surface. Probably
1 ampere to each square foot is about right. The E. M.
F. should be about 7 volts. 2. What good work would
you recommend on constructing dynamo-electric ma-
chines, also on lacquers? A. We think ** Experimental
Science  would meet your wants.

(8258) P. J. S. writes: 1. I am building
an armature with washers. [ have some No. 20 iron;
will that work, or must it be thinner? A. No. 20 will
answer. 2. What size wire will be required in accord-
ance with the iron I mentioned? If thinner washers
will be required, give size of wire. A. There is no
special relation between the thickness of the washers
and the size of the wire. 3. What size wire would be
required in fields? I wish to build a motor and use as
little battery as possibly will run it. A. Without
knowing the size of the motor, we cannot give infor-
mation of any value on this point. For electrical cal-
culations in general we refer you to ** The Arithmetic
of Electricity,”” $1 by mail.

(3259) H. M. asks: What is isinglass?
Is it soluble? A. The word is applied to two entirely
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dissimilar substances. One is mica, & natural mineral,
used for lights in stove doors and in electrical ap-

paratus. The other is a fine form of animal or fish
gelatine. The latter is soluble in water. Mica is inso-
luble.,

(3260) B. F. B. asks: In receipts which
read, " Take 2 parts of this, and 7 parts of that, and
3 parts of something else,” etc.,, what is one part
equal to? Is **a part™to be by weight or measure ?
In the above, am I fo believe the whole is 12 parts or 12
Ib., and that the 3 parts equal 31b.? etc. A. Parts by
weight are always to be understood exceptwhereother-
wise stated. The total number of parts stated give the
basis for the proportion of one part to the whole.

(3261) E. H. asks for a recipe for mak-
ing adhesive fly paper. A. (1) Resin 9 parts and linseed
o1l 4 parts, or (2) resin 8 parts, linseed oil and turpen-
tine 4 parts each, honey 3 part, or (3) resin 4 parts,
molasses and linseed oil 1 part each, boiled together.

(3262) E. M., Jr., writes: I want to make
a simple electric motor after the pattern described in
SCIENTIFIO AMERICAN SUPPLEMENT of April 14, 1888,
No. 641, on pages 10240 and 10241, but not so large, only
largeenough to have the power to run one ordinary
sewing machine. What size shall I make it, and what
size wire shall I use on the field magnets and armature,
also how much wire will it take for each, provided a
chromic acid battery is used to run it, the armature and
ficld magnet being connected in series? A. Make it
about two-thirds the size of the motor referred to, and
wind both armature and field magnet with No. 20 wire,
It will require about 2¢4 pounds of wire. 2. How many
5X7 chromic acid cells, would it take to run it nor-
mally? A. Four. 3. Doesa chromicacid battery give
off unhealthy fumes? A, Not as long as the zincs
are well amalgamated. 4. How near together should
the tinfoil sectors of a 20 inch plate Wimshurst machine
be to each other, if there are sixteen of them ? A.
About twice their own width. 5. What chemical is
used tostainglass ? A. Different substances are used
for producing different colors. Consult works on glass
manufacture. 6. Canan induction coil charge a Leyden
jar? A. Yes.

(3263) A. G. asks for a receipt for mak-
ing euitable size for applying gold leaf to silks or
satins. A. A good size for attaching gold leaf to eilk
and satin is made by beating the whites of eggs thor-
oughyl, allowing the resultant mass to subeide, forming
liquid albumen, reducing the albumen by the addition
of an equal quantity of water. The rize is applied and
allowed to dry. The gold leaf is laid on and the type
or dye is warmed and pressed upon the gold leaf.
Wherever the albumen size is heated by the die, it is
coagulated and rendered inroluble. The leaf remaining
on other portions of the fabric may be brushed off or
wiped off with a damp cloth.

(3264) P. A. M. asks: 1. Why is it unde-
girable to put two or more different kinds of open cir-
cuit batteries in one circuit ? A. This idea we presume
arises from the supposition that any one using batteries
will select one kind best adapted to his wants, We see
uo objection necessarily attendant on mixing different
kinds of batteries. 2. What is the objection to using
larger diaphragms than are commonly used in telephone
receivers and transmitters ? Would they not be more
sensitive ? A. The best articulation is secured by the
use of smalldiaphragms. With large diaphragms articu-
lation is defective. 3. What carbon batteries may be
sealed, or which do not require a vent for escaping gas ?
A. Any battery using chromic acid or bichromate of
potash or bichromate of soda may be practically sealed.
Gas will be liberated only when the zincs are poorly
amalgamated; a emall vent should be provided for this
contingency. 4. Which form of battery is considered
the cheapest for operating small motors or incandescent
lamps ? A. Either the plunging or Bunsen. 5. Which
is the cheapest process for making zinc plates for print-
ing, in which the lines will all be in reliet—the reverse
of intaglio ? A. Consult SUPPLEMENT, No. 656.

3265) T. C. W. asks: 1. What water
pressure is supplied to the residences of Cleveland and
some other large cities of the United States ? A. You
can probably obtain the water pressure of your city by
addressing the superintendent. We have no data other
than New York 10 to 40 pounds, Brooklyn 20 to 60
pounds, according to flow and elevation of ground,
Philadelphla 5 to 25 pounds. A few towns 50 to 80
pounds per squareinch. 2. What is the horse power of
some of the various types of locomotives in use? A.
Our largest locomotives will develop as high as800horse
power. 3. How can the horse power of locomotives be
calculated ¥ A. The horse power of locomotives may
be computed the same as any duplex steam engine
from boiler pressure, cut-off, area of pistons, and pis-
ton speed. 4. Please explain why arclamps cannot be
burned in parallel, also why incandescent lamps cannot
beburned in series toadvantage. A. Arc lamps vary per-
petually in resistance and require the current to be as
nearly as possible constant. If arranged fu parallel,
some would take more than others, and the resuting
light would be even more unsteady than it is now. In-
candescent lamps can be burned either in serfes or in
parallel. The latter method givesa lower initial dif-
ference of potential, and makes it possible to shut off
one lamp at a time without special apparatus to pass
the current around it.

(3266) C. L. C. asks: 1. What is a good
treatment for chronic rheumatism? A. We refer you
to SUPPLEMENT, No. 299, page 4772 2. Can it be cured
by electricity # A. A judicious application of elec-
tricity often proves beneficlal. 3. If so, what kind of a
simple and inexpensive instrument can be constructed
for that purpose ? A. You can procure a medical bat-
tery from any of the dealers in clectrical supplies.

(3267) A. P. E. wants to reproduce a
medal in silver galvanoplastically. Isthe cyanidesolu-
tion of the nitrate of silver as good as of the cyanide or
chloride of silver? What solution of silver is best for
above purpose ? Are2gravity cells or 4 Leclanche cells
sufficlent to reproduce a dense and thick deposit of
silver, analogous to an electrotype deposit of copper?
A. The usual method of copying medals is to take an
impression in wax or gutta percha, coat the model with
fine plumbago and take a copper shell by the galvano-



AucGusT 22, 1891.]

Brientific

American,

123

plastic method, finally electroplating the copper copy,
using a cyanide solution of silver.

(3268) H. C. J. asks (1) if there is any
chemical that paper can be saturated with—and not be
discolored—so that an electric current will burn it black
ag soon as it touches it. A. We know of no chemical
that could be used on paper in the manner suggested
without producing some discoloration. Iodide of starch
i8 probably the nearest approach to it. 2, Please tell
me if there is any kind of ink which will fade ina
short while, and also an ink which will appear on paper
after being exposed to the light. A. Weak purple ani-
line ink will fade in a short time if exposed to light.
An ink formed of a weak solution of nitrate of silver
will turn brown on exposure to light.

(3269) C. S. W. 8. writes : The speed of
electricity was a subject for discussion latety, but the
exactrate could not be arrived at. According toa re-
cent article it should require only one-half second to
transmit a signal through the Atlantic cable, even less
for 3,000 miles., Can any rate be given ? A. No exact
rate can be given. The electrostatic conditions regu-
late the practical velocity of transmission of an electric
signal. Electric impulses theoretically may travel with
the velocity of light. The article referred to relates
to the following. Experiments now in progress at
McGill College, Montreal, under the auspices of the
British and Canadian governments, to ascertain the
Jongitude of Montreal by direct observations from
Greenwich, have led to the accomplishment of a re-
markable telegraphic feat. The first thing to deter-
mine was the length of time it took a telegraphic sig-
nal to cross the Atlantic. An automatic contrivance,
whereby the land line could work into the cable, was
provided, and a duplex circuit was arranged, so that
the signal sent from Montreal wonld go over the land
lines to Canso (Nova Scotia), thence over the cable to
Waterville (Ireland), and return to Montreal again, At-
tached to the sending and receiving apparatus was a
chronograph, which measured the time. Out of a
couple of hundred signals gent, it was found that the
average time taken to cross the Atlantic and back again,
a distance of 8,000 miles, occupied a trifle over one
second, the exact time being one second and five one-
hundredths.

(3270) S. W. R. asks: 1. Please give me
formula for making carbon plates for batteries. A.
You will find a simple process of making carbons on
page 307, vol. 60, SCIENTIFIC AMERICAN, also in ** Ex-
perimental Science.” 2. Is there a cement by which
carbon plates can be joined together and retain the
connection ? A. Carbon plates may be cemented to-
gether by using a mixture of very finely pulverized car-
bon and flour paste, afterward carbonizing in the usual
way. The jointmay be strengthened by saturating it
with sugar sirup and recarbonizing. 3. Where can I
procure carbon plates # A. From manufacturers and
dealers who advertise in our columns.

(3271) J. F. B. writes: 1. Please de-
scribe a cheap dry battery with an E. M. F. of about
1'50 volts that would do for closed circuit work. Would
a dry battery made as follows do for a 6 candle power
incandescent electric light ?—for the positive, a copper
plate 2Xx3 inches; upon that are two blotters, between
which is sprinkled powdered blue stone; on that is
placed a 2Xx3inch zinc plate. A teaspoonful of water
is poured over the whole. If so, how many would it
take? A. The battery you describe would soon become
inactive. The Trouve battery is constructed some-
thing upon the same principle. It yields a small cur-
rent, but will maintain it for a very long time. This
battery is formed by separating a zinc and a copper
plate by many thicknesses of blotting paper, enough to
make the distance between the plates say 114 or 2
inches. The blotting paper is divided into two equal
portions; one part is saturated with a saturated solu-
tion of sulphate of copper, the other portion is saturated
with a solution of sulphate of zinc. The part saturated
with sulphate of copper is placed in contact with the
copper plate, and that saturated with the sulphate of
zinc i8 placed in contact with the zinc plate. An ele-
ment of this kind inclosed in an air tight jar remains in
working order for several years. Gassner’s dry battery
is described on page 306, vol. 61, SCIENTIFIC AMERICAN.
It has an E. M. F. of about 1°5 volts. 2. What is the
E. M. F. of a bichromate battery 2 inches in diameter
and 2inches deep with 2 carbon rods 14 inch in diameter
and 1 zinc rod 34 inch in diameter? A. The E. M. F.
of al. bichromate batteries is about 2 volts, without
regard to the size of the carbon or zinc plates.

3272) G. V. writes: I have made a
motor like the one described in 641, andin * Experi-
mental Scicnce,” and I have used 18 bell wire, but the
motor would not go. Could you tell me in SCIENTIFIC
AMERICAN the reason why, and if bell wireisthe cause?
I have put 8 pint glass jar bichromate cells on it, and
would you please tell me how mauy cells of that kind
I would need ? A. The insulation on the bell wire is
too thick to permit of winding on the required length.
Use double cotton-covered magnet wire. Your battery
cells are rather small. Connect them 4 in parallel,
and use 8 such groups in series, or use 8 large cells with
plates 6 X8 or 8X10 inches.

(3273) W. R. asks: What makes the
two halves of a Grammering armature in maultiple arc
when the wire is in series ¢ Isit caused by the brushes
or by the induction of the field magunets ? How could
it be arranged in series ? A. The current flows from the
ncutral point in each half toward the brushes. Ina
motor the current entering the ring from the brushes
flows in opposite directions. There is no way of ar-
ranging the two halves in series.

(3274) G. H. G. asks: 1. What is the
best method of making oxygen gas ? A. Probably for
small amounts from the ignition of a mixture of chlor-
ate of potassium and binoxide of manganese. Many
other methods have been proposed and tried. On the
large scale Brin’s process,described in our SUPPLEMENT
No. 623, seems to have met with success in England.

(3%75) C. T. asks: Can real ebony be
glued to mahogany or other hard woods with a cer-
tainty of preserving a fast joint ? A. Use the finest
white glue or gelatine dissolved in acetic acid or strong
vinegar. The surfaces of the wood must be roughened.

(8276) B. S. W. asks whether the accom-
panying specimen of lime rock is of a water or vol-
canic formation. A. The sample sent is carbonate of
calcium or calcite, and isunquestionably a deposit from
watery solution. Volcanic or thermal action may
have had an agency in effecting its deposition.

(3277) A. W. asks (1) how the dry de-
veloper put up in powder form is made. A. Use any
formula for a developer. Powder the substances and
place them in paper cartridges in the proper propor-
tions; separate the different ingredients by wads of cot-
ton. 2. Is common powder used in the manufacture
of the so-called cannon fire crackers ? A. Meal pow-
der is used 1n fire crackers.

(3278) C. H. G. asks : What is the speed
of light ? Also what is the speed of electricity ? A.
The speed of light and electric wavesare about the
same, that is, 186,000 miles per second. The speed of
electric signaling through a wire depends on many
factors and varies greatly for different lines.

(8279) W. W. says: I have four conical
wall tents which are good except for small spark holes.
Can you tell me of a cement or glue that will stick on
small patches of canvas, and will resist the rain ? A.
You can cover the holes with patches of canvas ce-
mented by means of leaf gutta percha such as the
tallors use. A hot pressing iron is employed to melt
the gutta percha.

(3280) N. N.—For table of freezing mix-

tures see SUPPLEMENT, No. 551, page 8800.

(3281) J. R. G. says: Please give direc-
tions for making cement walks, also asphalt walks.
Will the cement for sidewalks be suitable for cellars?
A. For cement walks use one part best Rosendale ce-
ment and two parts clean sharp sand. Make a stiff raor-
tar, mix thorouglly, spread three inches thick. Excel-
lent for cellars. Ashpalt requires heat.

(3282) H. H. H. asks: How many degrees
Fah. melt platinum ? A. 3080 Fah. Itcan be melted
by the oxyhydrogen blowpipe on charcoal or in a lime
crucible,

(3283) L. B. M. asks : 1. How much as-
censional power does one cubic yard of hydrogen gas
have ? A. Pure hydrogen can lift 500 grains per cubic
foot or one and nine-tenths lb. per cubic yard. 2. Does
the form of the receptacle affect the lifting power ? A.
No.

(3284) E. M. H. asks: 1. In using the
oxyhydrogen light for steropticon purposes, the gases
being compressed in cylinders at a pressure of 225
pounds to the square inch, is there any danger of an ex-
plosion occurring from the ad mixture of the two gases,
or from other cause, in the use of light, and if so, how
conld such an explosion occur? A. If the gases are
pure when compressed, and if the cylinders are strong
enough to withstand the pressure, and if oxygen cylin-
der contain no hydrocarbon, and the hydrogen cylin-
der is free from oxygen or air, there will be no danger
of an explosion g0 long as the pressure in both cylinders
is greater than the pressurein the burner. If however
one cylinder becomes nearly exhausted while the other
has considerabe pressure, and if the burner from any
cause becomesstopped, so that gas may escape from the
cylinder having the greater pressure to one having the
least, there will be danger of an explosion on relight-
ing the burner. 2. Is there any book published on the
magic lantern that is reliable, that will be of assistance
to any one in using the magic lantern, and if so, what
is the name of it, and where can I purchascsame ? My
reason for agking the question in regard to the oxyhy-
drogen light is that I would like to be satisfied one way
or another in regard to it, and appeal to you as the best
authority. A. ‘ Experimental Science,” price $4 by
mail, contains a long chapter on ** Optical Projection,”
which is very complete. We can also recommend
Wright’s ** Optical Projection,” price $2 by mail, and
Dolbear’s *“ Art of Projecting,” price $2.

(3285) C. C. asks: 1. Supposing a cur-
rent from a battery would exert an attractive force of
five pounds on a single electro-magnet, how much at-
tractive force would be exerted on each of six electro-
magnets whose coils are wound seriatim with the same
wire, the wire to be continuous from first to second, and
so on,and then returned to battery? A. Itisa question
of ampereturns. If you get the same number of am-
pere turns, and the conditions are otherwise the same,
the results will be alike in both cases. 2. How does
the current in an electric motor act on the field magnet
and armature to produce the force that revolves the ar-
mature ? Is it attraction or repuleion, or both acting
alternately ? A. In a drum or ring armature motor the
poles are constantly being displaced in one direction,
while the material of the armature is being drawn for-
ward by the field magnet in the opposite direction. It
is attraction mainly that is concerned in the rotation of
the armature. 3. What cheap book explaing all these
matters and gives an insight into the elementary and
practical principles of electricity and magnetic forces ?
A. We know of no very chcap book that would be of
use to you; we can, however, recommend *‘‘ Experi-
mental Science,” price by mail, $4.

(3286) P. D. asks: 1. Has the phono-
graph been developed to a degree which warrants its
extensive use in the displacement of stenographers ? A.
The phonograph can be used in lieu of a stenographer,
and is soused by many. 2. Please give recipe for a
good furniture polish. A. Try the following: 4 ounces
of orange shellac dissolved in 2 pints of alcohol; add to
this 2 pints of linseed oil and 1 pint of spirits of tur-
pentine. Mix thoroughly and add 4 ounces of sulphuric
ether and 4 ounces of ammonia water. Apply witha
sponge or cloth.

(3287) W. C. R. asks: 1. In referring to
George M. Hopkins’motor, No. 641, SCIENTIFIC AMERI-
CAN SUPPLEMENT, what Kind of wood is best suited for
the armature and other parts ? A. Hard, well seasoned
maple is a good wood for this purpose. 2. What is
that part on the armature that divides the hub from
the collar ? A. It is a space. 3. Concave face 2 inches
across, is that right, on top and bottom ? A. Yes. 4.
What kind of battery is best suite for the motor men-
tioned ? If you have among your papers how to make

such a battery,§1 would like to know the number, or
more of same, A. Consult SUPPLEMENT, No. 792, also
** Experimental Science.”

(3288) W. W. T. asks how to prepare
strawberry extract. A. Harrop’s *‘ Monograph on
Flavoring Extracts,” etc., $2 by mail, contains numer-
ous formule of thie character. A receipt for strawberry
essence is the following : Glycerine 2 parts, nitric ether
1 part, ethyl acetate 5 parts, ethyl formate 1 part, ethyl
butyrate 5 parts, methyl salicylate 1 part, amyl acetate
3 parts, amyl butyrate 2 parts. Other formulee are
given in the above work.

3289y L. F. M. writes: 1. In winding
the armature core for the motor in SupPLEMENT, No.
641, what is done with the ends of the wire after it is
wound ? A. The ends of the wires are connected with
the screws which take the place of commutator bars.
You will find this feature described in the article re-
ferred to. 2. Can you give me a formula of substance
or a liquid that when applied to the gum of the teeth it
will cause the teeth to become loose ? A. We know of
no substance that would accomplish what you describe
without, at the same time, doing great physical injury.

(3290) S. D. M. G. says: On page 49 of
the issue of July 25 of the SCIENTIFIC AMERICAN, I
noticed a platinotype printing process which is new to
us and whichI do not thoroughly understand. Will
you please answer the following questions through
your paper for the benefit of our camera club? 1. In
what proportions should solutions A and B be used ?
A. Mix equal parts. 2. Will any paper, such as is used
for blue prints, do, or does the process require a spe-
cially prepared paper? A. Use plain photographic
paper, to be had of photo dealers. 3. Is any toning so-
lution necessary ? If so, what is the formula? A.
No. See SCIENTIFIC AMERICAN SUPPLEMENT, No. 711.
4. Is there any simple process by which blue prints
may be turned brown or black ? A. Make a solution of

Hot water.....

Add sulphuric acid in small quantities until blue
litmus paper is turned slightly red. Then add a few
drops of ammonia until red litmus paper turns blue.
Then put into the solution 150 grains of red crude gum
catechu, and allow it to dissolve, with occasional stir-
ring. To tone a print, immerse it a minute or longer
until the desired tone is obtained The solution will
keep indefinitely. Gum catechu can be obtained from
drug stores.

(3291) W. J. B. asks what kind of car-
bon to use for a bottle battery or cup for a dry battery,
and give names of neceesary address for a dry battery.
A. Use plates prepared for the purpose and sold by
dealers, or use carbon rods such as are employed in
electric lighting. If the rods are coppered, the copper
should be removed with nitric acid. You can use an
ordinary pcrous cell. You will find Dr. Gassner’s dry
battery described on page 306, vol. 61, SCIENTIFIC
AMERICAN, also in * Experimenta) Science.”

(8292) J. H. H. asks: 1. What number
of the SCIENTIFIC AMERICAN or SUPPLEMENT explains
how to make an induction coil # A. See article on this
subject, in SUPPLEMENT, No. 160. 2. How can I make
a good dry battery ? A. For information on dry bat-
teries see SCIENTIFIC AMERICAN, vol. 61, page 306. Dr.
Gassner's dry battery.

(3293) E. E. T. asks : Can No. 27 double
silk-covered copper wire be used instead of bare wire
as given in directions about induction coil in chapter
xx of ~¢Experimental Science®? A. Silk-covered
wire can be uged, but it should be No. 36. 2. How isthe
current in above coil regulated, as it has no regulating
tube ? A. The secondary current is regulated by va-
rying the primary current, either by plunging the ele-
ments of the battery more or less. This mode of regu-
lation, however, is not very firm. In a spark coil firm
regulation is seldom required.

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both’ continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
%eaanswe facilities for conducting the business. Address

UNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

August 11, 1891,
AND EACH BEARING THAT DATE,

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

\ 451,342
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Armor plating, Coomes & Hyde.
Ax . Hubbard.............
Axie, ca.rria,ge, C. H. Palmer, Jr.
Bait and drmkmgcup oombmed J. Fowler
Baking tin, R. H. Wel

Balance, automauc,C Schenck )
Bale of cotton or like material, imcased, P. K
DEAETICK et ieeititataeraeeesearaionsesnnaosnnan 7,634
Baling press, P. K. Dedenck 457,631, 457 633, 457,635, 457,636
Baling press, M. O. Reeves.........oou.eieiinnisen ,369

Balm press and method of baling, P. K. Dede~
Bar See Cutter bar.

Barge or other vessel, C. J. Seymour
Battery. See Electri¢ hattery
Bed brace, 8. E. Williams.
Bed couch, folding, P. H
Bed, sofa, W, Flam
Bedstead fastenin

Bmder, self, W.'N.
Board.’ See Dash board. Gam
Boiler. See Hot water or steam boiler.
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Boiler cleaner, W. Polle

Boiler setting, steam B. Le Van 5
Bolting cloths, stretchmg device for, J. C. Dibb... 4576
Book, check, S. A. Thayer ceeee.. 457,466
Book leaf holder, C. L Hi . 457,7(‘»4
Book or copy holder, F. . 457,476
Boots or shoes safety sole for & H.'Friede. 457,423
Boring tool, W’ Norcross........ K
Bottle washmg devnoe, C. W. Fox 457,603
Box. See Display box. Fare box Letter box.
Match box. Soecimen box.
Box fastener, P. L. Kimball.......cocoevviiiianenne 457,741
Brace. See Bed brace. Railway rail brace.

Brake. See Wagon brake.
Brick machine, F. L. H. Sims,
Bridle, S. A. Nolen

Buckle and snap hook, combined, M. M. Green.... 457,614
Burner. See Gas burner. Vapor or gas burner.

Butter worker, S. H. Waters..........oooeeviieeenn. 457,413
Buttoner, A. S. Douglas. ...... . 457,475
Buttons, attaching, J. Mathison. 457,738
Cable feed works, M. A B . 457,415
Calendar, J. M 457,717
Can. Seé Measuring can Shee

Candy, manufacture of, W. P. & J. Ww. Ku‘chhoﬂ . 457,
Cane mill, . 45

Car huﬂer N.P.
Car coupli
Car coup
Car coupling, Westbrook & Co
Car coupling, F. B. Woodman

Car door hanger, P. Allain 7,691
Car framing, T. A. Bissell 457,486
Car heating apparatus, R. 457,706
Car motor, electric, C. O, 4357
Car motors friction gear for elect:

ouX ............ . 457,359
Car, rallway 457,444
Car, vestibule,” NP Cowal 457472
Car wheel and rail, F. W. Choate . 457,703
Cars, track cleari mg attachment for railway, G. R.

& W. H. Per . 457,540
Carbon, e]ectnc ] ght, W. P Eltring ham . 457,763
Cardmg machine, I. F. Law 457,354
Cardm% machmes. automauc welghlng devxce for

B TS 457,570
Carding machines, shive extractor for, F. O. & H.

H. Groves 457,512
Carpet cleaner, Simmons & Tullidge. . 457,674
Carrier. See Cash carrier. Package ea.rrler.

Cart, road, 8. E. B
Cart, road, R. D. Scott..
Cartridge, , S. McCarthy
Case. See Label case.
Cash carrier, C. C. Rogers
Cash register, G. F. Kol 457,
Cash register and mdlcator G. F. Kolb.....457,726, 457,728
Cas]ﬁ r]esglstaers, card prmtmg attachment for, W.

un

Casket, handle P. G. Ober. 457,365
Casket handle, Ober & Houstor 7,366
Censer, Friedrich & Kessler.. 457,490
Chair wrench, F. B. Ide..........ccccivivvnnnninnnnns 457,535
Chair. See Window cleamng chair.

Chair, J. Sanford. . ... cceevieceiriencanean 457,567
Chair bottom, C. H. & R. A. De Frehn.. L6037

Chalk, device for supportmg, R. W. Jone
Channeling machine, A. Ball

Chart, multiplex dress, M S
Cheese rack, J, W. Irons

Chimney cap, J. Batma. 7,628
Chuck, N. E. Austin.. 457,392
Chuck, drill, N. E. Aus 457,393
Cigars, packing, J. Kruse. 457,401
Circular cutter, L. S. Roch: 457, '370
Clamp. See Railway track cl .
Cleaner See Boiler cleaner. Carpet cleaner,
Cloth cutting machme, D. che.. . 457,431
Clothes line, C. B. bert.. . 457,335
Clothes line, C. F. Moore ..... . 457,617
Clothes line support, window, E. O. Mason. . 457,360
Clothes pin, wire, A. E. Francls . 457,461
Clutch, triction, F. Miller.. 457,440
Clutch, fncnon,A Nelson......... 457,539
Llutch friction, F. Van Benthuysen.. . 457,446
Confections, machine for moulding, J. C. Ruby... 451, 312
Cooler. See Milk cooler.
Cork cutting mochme, . W. Robinson............ 457,671
Cotton gin, C. Young................ 457,690
Cotton picker stem % Tispenard. . 457,744
Couplmz] SeeCar coupling. Hose coupllng. Thlll
couplin
Crane orloa.dmg logs, C. Christenson..... eeee. 457,341
Crane, hydraulic traveling, E. W. Naylor. . 457441
Crupper, K. A. Loomis. . 457,651
Cruteh, K. Olsen........ . voeees 457,519
Cup. See Bait and drinking cup. Drip cup. Um-
brella tip cup.
Cushion. See Billiard cushion.
Cutter. See Circular cutter. Glass tube cutter.
Tobacco cutter.
Cutter bar, C. C. Shult8........cevviieinnniieensiennns 457,379
Cutting instruments, preparmg leather for sharp—
ening, W. H Lewis.. 7

Dash board, G. B. Slate..
Disinfectant holder, E. A. Mc
Disintegrator, G. W. Eliiott..

Display box, S E. Briggs..
Door spring and check. W. Gi
Draught attachment for sleighs, K.
Dnl& llSee Expansion drill. Mlmng drill,

ri

Drilling machine, W. H. Baush..

Drinks, apparatus for dlspensmg
Drip cup,*Britton & Levi.

Druggist’s prescription des]
Dust collector, O. Kutsche...
Dyeing, Fischesser & Pokorn
Electric battery, F. Poudrou
Electric circuit switch, automat

Rock

Electric converter, self- Iegu]atmg,
Electric light hanger, F. A, Weimer................
Electnc machine or motor, dynamo, E. M. War-

.................................................. 57,754
Electnc machines or motors, brush holder for
dynamo, C. O. MaillouxX......ccccveeeennns 57,35
Electric meter, Meylan & Reckniewsk: 457,453
Electric motor, W. S. Hill.............. 457,534
Electric switch, H. H. Blades................ 457,339
Electric wire safety device, J H. Sedlmeyer. 457,374
Electrical switch, H. H. Blades 338

Electricity and ehargmg secondary batteries,

wind apparatus f or generating, J. M. Mitchell. 457,657
Electrode, secondary battery, L. Paget. . 457555
Elevator, G. Hancock
Elevator, J. Little
Envelope and display stand, combmed A.M. Cos-

Exercising apparatus, W. L. Coop.
Exercising apparatus, J. E. Dow
Expansion drill or boring tool, C. P. Jennings. ...
Extension screen, adjustable, 'A. Doenitz..........
Extension table, W. H. Pickett.
Fabric. See Woven fabnc

57',545

. 45,718
457,480
. 457.647

. 457,612
457,562
45

Fence, A. Newkirk

Fence, portable, H. slin, g

Fertilizer and for leantmg seed, mach
tributing, P. Fontaine. .

File, letter or bill, B. Lawrence

Filter, R. R. Darlmg

Fire escape, C, C. Rogers.

Fishing float, L. C. Cumm 457,510
Flood gate, J. Friend... 57,434
Flood gate, J. Shellabarg 457,623
Flour, machine for scal

Metherell.... ............. 457,656
Flues or pipes, casing for hot 457,455
Fruit clipper, R wart, 457,679
Fruit gatherer, G A. Marsh. 457,516

Fruit knife, C.
Fu

Furnacewall, J. Ross..........
Fuse primer, L. S. Woodbury
Game board, D. H. McL: .
Gas, apparatus for the manufacture of, J. H. W.
Stringfellow

Gas burners, heating attachment for, G. A. wil-

HADMIS. . ouieeieiinieeereenettaesacienneatisanssonness 457,543
Gas in manholes, means for prevem.mg the ac-

cumulation of, C. W. Hays. 7,436
Gas motor, J. S. Conn nelly...... 457 459, 457,460
Gas punﬂers tray for, J.Cabot..eueiiiiuiiiiiian.n. 457,517
Gate. See Flood gate.
Gate, C. D. 1
Gate J.F. Glldden . 457,491
Gate, D. H. lsemmger.. . 451,122
Generator. See Steam generator
Glass tube cutter, W. T. Lev . 457,132
Glove receptacle, C.C. We k 454‘.%90
Grain bins, fumigator for, T. A. Manahan 457,652
Grain scourin, machme, . E. Sibley..... 457,380
Grinding machine, tool, A .S, Vose.. 457,387
Grinding machine, tool 457,755

Guard. See P ocket guar: d
Guns, mounting tor mpxd‘-‘Fre, F. F. Fletcher...... 457,641

Handle. See Casket ha
Hanger. See Car door hanger. Electric light
hanger. 'I'rolley wire hanger. Wringing ma-

chine hanger.
Harvester, corn, B. Hudson
Harvesting machme, corn,
Hay press, B. G. Cox.
Hay rake, horse, G. Wi
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Heater. See Well heater.
Heanm' by electricity, apparatus for, R. Ken-

................................................ 457,561
Heel naxlmg and trimming machine, Glidden &
D 1 0 4 457,462
Heel protector. Ayres & Foster........... 7,3

Heel stiffener machine, A. H. Thompson
nge. F. W. H

. =51,730
Holdback iron, A. Kerry 451,715
Holder. See Book leaf 0
bolder. Disinfectant holder.
Music holder.
Hook, J. L. Bucknam.
Horse attaching device, F. J. Shepha
Horse detacher. J. H. Garner.

Book or ccpy
Mop h-:lder.

457,524

Horse power, Ambrose & Had (g
Horseshoe stand, A. Fox.. 457,345
Hose coupling, W. L. John 45: 74

Hot water or steam boiler, C.

Hubs, machine for boring spoke holes
man .. 457,719

Injector, W. B. Mac 514, 457,515

{ron. SeeHoldback

Ironing machine, H. F. Smith. 457, 676, 457,734

Ironing table, W. G. Lindsay.... . 45‘,742

Ironing table and rack, J. 8. Cole................ e 407,704

-Joint. See Swivel joint.

chsts of bulldmgs or other structures, brace and

upport for, W. Paine, S

Klln ee Pottery kiln.

Knife. See Kruit knife. Tobacco knife.

Knitting machine, circular, J. E. Gearhart........ 457,643

Labe] case, R. M. C10, 7,581
. Argand, ’ . 457,587

Lam Argaud J 457,571

. Whit
Lamp'linings, die for formlnz carriage, F. C. Can-

. 457,557

Lamp, spray, A. Shedlock. 451,375
Lamps, means for suspending and controlling

electric, S. Ber;zmann 457, 572
Lantern, magic, A. W. Armstrong . K
Lautern, tubular, C. J. Higgins.
Lathe, pivot, J. Schweizer...........
Lathes, center grinder for, J. Weber
Leaf turner, E. ~hppnch ................
Letter box, 'bouse door, W. O. Ta,
Letters in buildings, apparatus

C. Dannenberg
Lock, S. P. Stein.....
Lock, W. H. Taylor..
Loom, J. Leeming.
Loom, W. Talbot
Loom reed, C. S. Strowbrid
Loom take-up mechamsm, G F. Hutchins
Loom temple, V. H. Sadler
Lubrjcator, F. P. Unger.
Lumber stacker, H. W. C
Match box, E. Junginger. .
Matrix makmg machine, ele:
Measure, bottomless, J. C. Dawes
Measuring can, F. C. 'H. Strasburg
Metal shears, H. V. Smith.
Meter See Rlectric meter,

L. 457,38
.457675

fy' or. .
or distri

buting,

Milk eooter, Heulings, Jr., & Evans
[ ]'lmg mill.

Mill. See Cane mll] Ro
Mmerssqulh J. R.
Mining drill, steam, A Ball.
Mop holder, A. H. Jackson
Mortising machine, Passel & Sofge
Motor. See Car motor. Electric motor.

motor.

Music boxes, safety check for, J. Billon-Hallor..
Music score Eo.der, P. O’ Carroll
Musical instrument, E. G. Durner..

Musical instrument, mechanical W O. Spaethe

Gas

Musical mstrument val\ ed K. Besson.. 457,331

Nail cutting machme. Bissett.. 457,416

Nalls, making furniture. J Berbecker 35; igl);l
D

Needle threader, J. Darlmﬁ

Noodle cutting machine, S uborvms & Fuldheim. 457, 1624
Oar, bow facing, G. R. Merrell..........oooooeeii el 407.&’)5
0Oil projectlle and distributer, E. D. Moore,

457,55

1553, 457,554
Oregrﬁndmg and amalgamating apparatus, Stahl

Organs, wind chest for, C. G. Weigle
Oven, electrically heated, W. ‘\lxtchel]
Package carrier, 8. R. D
Packing, stufﬁng box, H S.
Pad press, M. V. B. Bea

Pad presses, clmchmg plate for, M. V. B. Bean.
Padlock, S. P.Stein......ooiiiiiiiiiiiieniiieeiinnnns
Paper, automatlc machme for inserting and loop-

ing wire in packages of W. M. Hunt.

Paste makm%machme, W Meyer..

Pea sheller, K. C. Moulton.. 538
Pen, fountain, B. Woolfolk 457,470
Pen'rack, L. H. Coleman. 457,759

Pencils, means for attachi g rubber

s
Piano action, A. Hastings.
Piano action, 8. R.” Perry
Pianoforte action, W. Rohlﬂng,
Piano pedal, S. Seeley...........
Picture frames, mannfacture of, F. Koskul
Pin. See Clothes pin.

Pict ures, anti-drip rose for, A. M. Herring........ 457.716
Planter, Bourell Harrison. . 457,699
Planter, corn, G. J. Cline..... 457,398
Plow attachment, F. R. Winter 457,689
Plow, cotton, J. J. Leviston.... 7,650
Plow, wheel, M. Trotman.........c..c....... 457,625

Plows, marker attachment for, J. D. Marley..
Pocket guard and pen and pencil holder,

Brewer
Pottery kiln, J. McCloskie
Power. See Horse power.

. 457,340
457,465

Preserving apparatus, L. Bregha.................... 457,471
Press. See Baling %ress Hay press. Pad press.
Printer’s quoin, A. Vilson......oovveiiinintinn, 457,501

Printing machine gripper mechanism, J. T. Haw-

30 (1 451,715
Printing machme, mulu-color. F. F. W. Oldfield.. 457,663
Propeller, C. F. Littlejohn.. 45 513
Propelling vessels, ‘. Mills. .. 457 361
Propelling vessels, machinery for, H. P. Holland. 457, 43
Propelling vessels, means for, C. J. Menges........ 45 7 426
Protector. See Heel protector.

Puddler’s balls, making, H. A. Jones.. 457,352
Pulley, J. Hamp ....................... . 457,644

on
Pulg machmes automatic severing device for, o.

3ump. electrlc air, Dittmar & Falkenhause
Pump, steam and vacuum, E. Korting
Rack. See Cheese rack. Pen rack
Radiator, W. Burling.
Radiator, W. E. Land
Railway, electric, R.
Railway, electric, M

rel
Rallway rails to longitudinal sleepers, attachmg,
P. E. C. Stromeyer

leway spike, W. Goldie. .

Railway swrtch automauc J.

Railway switch, street, H. H. Olds.

Railway tie, met&lhc. R. Morrell..

Railway tie plate, W. Goldi

Bailway track clamp, J. F. Adams.

Railway trolley, electric, S. H. Short

Railway trolley pole, electric, C. A. Lieb

Railways, pole trolley and stand for electrlc
street, I'. E. Adams...........coooiveneinnnnna.,

Rake. See Hay rake.

Register. See Cash register.

Rein fastening, C. F. H

Rock drill, G.
H &J. H. Blckley, Jl‘

Rolling mlll J.
Rolling mill’ gulde J. W, Watson..
Roof truss, H. C. Hodges

457,589
Rotary trimmer, A. S. Vose .. 457,386
Roundabout, V. Peter....... . 457,619
Ruby pin setter, W. R. Johnson. .. 457,492
saddle, harness, M. M, Green.. . 457,613
3ash tastener, F. A. Marcell... .. 457,615
savings receptacle, C. O. Burns. . 457,576
Saw set, I. Smith 457,549
Screen. See Extension screen.
Sewing machine, F. Doucet................oceeueee.. 457,578
Sewing machine feeding mechanism, Robinson &
St ephenson 457,521
Sewing machines, te ns
buttonhole, G. 8. Hill........ ....oeeiveninnaen. 457,463
hears. See Metal shea.rs
heet metal can, Reiset & Waeber. . 457,456
heller. See Pea sheller
457,408
437,383
now ice from rallway tracks,

removing, N. H. Bruce..

. 457,102
Soldering iron and pot heal
& Birnba

1011 1 S ,661
3pecimen box, C. M. Bryant 457,758
3pikes or nails, manufacturing, W. Goldie. ,583
poon, W. S. O'Brien... .. 457,748
poon, orange, A. F. Jackson.

at
m‘Salves,S F. Page ..
i Sewing machines and parts thereof Union Special

Spring. See Door spring. Vehicle spring.

Sprocket wheel, T'. J. Neacv.............. ccoeeeeans 457,420
Stamp, hand, Towry & PickKup..........cecvviivennn. 457 432
Btand. See Horseshoe stand.

Stave sawing machine, A. J. Carter................. 457,396
Steak tenderer, L ‘I. Williams. 457,551

Steam generator, E. A.

Doty oL. 451640
Steam

¥eneral0r and heater, electric, W. Mlt-

LT =Y 1 49,362
Stone polishing machine, G. W. stmebrmg . 457,498
Store serviceapparatus, D. Lippy............ .. 457,605
Store service apparatus track, C. C. Rogers . 457,609
Stove, G. apman......... 457,433
Stove'attachment, H. E. Squir 457,761
Stove, cooking, M. N. Piedra.. 7,64
Stove, gas cooking, C. F. Spauldl . 7,406
Stoves or ranges, oven bottom pl

Littlefleld. ......... 457,403
Street sweeping machine, 457,693
Strect sweeping machlue, M. Haaarty 457,586
Street sweeping machine, T. C. M 451,746
Subaqueous structures, const.r
Su speuder end, S. 457,448

Switch. See

switch. Railway switch.
Switch, 8. Bergmann.
Swivel Jomt A. Ball.
Teable. See Exbensro
Target trap, P.
Tel%grtaph for cable T

. 451,512
457,503

. 457,442
| 457,5

nam ..
Telephone system automatic, Hayes & Sears..... 457, 477
Tellurian, C. A. Bowsher.... . 457,487
Thill couplm;z. A. Nlekamp 457,662
Tie. See Railway tie.
Timekeepers, balance staff for, J. E. Swarthout... 457,681
Tire, wheel, Specht & Broenen............... ')7. 59

Tobacco cutter, Harding & James .

Tobacco cutting machine, G. E. Le ‘Clair. .. 457
Tobacco knife, W. 8. Terrell............ . 457.38
Tobacco resweating device, B. Martin . 457,464
Toeweight for horses, H. Armstrong. 457,502
Tool, combined, A. L. Daly........ 457,526
Top, detondtmg E. D. Plke 457,520
Toy apparatus, G. A. Spence 457,5
Toy, figure, W. Church.........covueeiivnnniinennanns 457,
I'rap. See Target trap.

Trimmer. See Rotary trimmer.

Trolley, S. H. Shor 457,378
Trolley wire hanger, N. New! 457,

Trousers flap supporter, C S 'l‘erpening
Truck, car, M. Hubbar
Truck for electric motors G. M. Brill

Truss, J. McCutcheon.................... 457,747
Type dlstnbutmg apparatus, J. B. Odell. 457,48

Type rubbing machinery, Birch & Dance 457,575
Typewriting machine, J. & G. Becker.. 457,336
Typewriting machine, C. 8. Booth.. . 457,157
Typewriting machme‘ B. Metz...... .. 457,563
Typewriting machine, W. S. Scu . 451, 673

dder
Typewriting machines, cleanmg attachmen for,

A. Pursell 457,620

an . 457,684
Umbrella or paras 457,449
Umbrella ti 457,607
Valve, E. V 457.6!
valve'and valve mechanis 457,594
Valve for steam enfzmes, cut—oﬂ‘ 57,558
Valve, globe, S. C. Berry 457,629
Valve mechanism for ai

lating, A. P. Riggs. 457,670
Vapor or gas burner, G 457 414

Valve, steam-actuated, .
Vehicle, J. J. Gilbert.............
Vehicle running gear, Warenskjold & Burge:
Vehicle, short turning, C Comstoc
vehicle'spring, D. Lippy
Velocipede, A. L. Gar ord.
Velocipede saddle, G. Meader..
Vending machme, com-operated A. Brau.
Vise, R. W. Kenyon.............

Vise, H. E. Lon
Vise, bench, J.
Wagon brake. F. ‘W. Dobbel.
Wagon brake, M. Shive......................
Wardrobe and desk. combmed, T. A. Galt.
Washing machine, b. H. Mathias..
‘Washing machine, G. D.
Watch case hinge, G
‘Waterways, balance lock fnr, C. N Dutton
Well boring apparatus, L. B. Ha
Well drilling machine, C. E. Wyman

Well heater, electric 0il, C. W. & S. D. . Robison.... 457, 457
Wheel. See Car wheel. Sprocket wheel

Wheel, E. G. Latta . 457,4%
Wheel, J. Pluck.......... . 457,66!
Wheels, sand band for vehicle, S. J. Gelush: 457,511
Wick raiser, T. Hipwell..................... . 457,588
Windmill, B.L.Stoner................ . 457,384
Window cleaning chair, A. Barnhart . 457,69
Window frames. machine for the manufacture of 457,698

J.BOOth. ... e eiee e . 457,

Window slats operating bar for, G. H. Moll 457,427
Wire stretcher, E. Woodward % 457,469

Wires, cables, etc., and for making tubing an

cord, machine for covering, V. & . Royle, Jr
Woven fabric, J. Hilton.
Woven fabric, W. Talbot.

457,482
. 57 765
. 457, 410

Wrench, See Chain wren
Wringing machine hanger, J. Sherlock . 497,523
Yoke, neck, J. G. Burbridge . 457,422

TRADE MARKS.

Axle lubricants, S. Hopkins, Jr.
Beer, C. A. Kin

Boots and shoes, rubber, E. B. Preston..
Canned fruits and vegetables, D. W. A .
Carpet lining, paper, E. H. Baile; 19 993
Caustic soda, chlorates, bleaching powder, soda

ash, soda’ crystals, and bicarbonates, United
AlKali COMPANY..ou..ienineennreenenenieaeasaeones 20,027
Collars, cuffs, and sh]rt fronts, J. M. Clinton........ 20,/

Electnclty. devices and apparatuses for generat-
ing, transmntmg, controlling, measurin,
applying, Electrical Suppliv{' Company

Frozen con ectlous, Hertz & Kiesling..

Fruits, citrus and deciduous, Earl Fruit

Gold, silver, and plated flat and table ware,
& Shafer.

Herbs for cur; ing from diso d
liver and kidneys, dry mixture of, S. R. l"eil &

€O nreeeeeieiee e e e,
Hosiery, Columbia Hosiery Com an
Lotions for the skin, C. P. Kinsilla.
Louons, soaps, salve, and denmfrwes, H. E. Hen-

................................................ 024
!
Meat extracts of, Compagnie des Produits Kem-
TO@EICK .« e euseesonens s onseennensanencns ,023
Paper, carbon, A. P. Little. ,010
Pop corn, H. R Wrigh! ,003
Remedies for diseases of horses, swine, and poul-
try, J. Dreis. ...ooieiiiiiniinieeeeecenieneennenens 20,005

Remedies for external, and internal uses in dls-
grses of the throat, lungs, and stomach, C. P

TR . eoveeeeenseananenneaeennesneeeeessesnss X

Sewing Machine Company..
Soap, toilet, W, H. Hall
Teetbmg .«md soothmg
Tickings, J. Farnum &
Tobacco, plug-cut smokmg, Marburg Brothers.
Whiskies and alcoholic liquors, Large, Jr., & Ren-

ziehausen..............ciiiieiiiieennnn
Whisky, C. H. Graves & Sons..
Whisky, Lang, Bernheimer & Co

. 20014 to 20 016

19,997
19,994
. 19,996

DESIGNS.

Cane, H. B. Snrder....cocvuvueenennnnns e 20,991
Jug, F. H. Weeks.........0." 20,988
Money box. Kleberg& Hatt. . 20,97

ug, H.Bennett....... ... 20,97
Rug, J. Pe el....... 20,983, 20,984
Spoon, A . Camp.. . 20,989
Spoon, W. F. Michael 20,990

J Pegel.

Table cover, etc., .
. Petzold. .

Table cover, etc.,

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
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
fomg list, provided they aresimple, ata cost of $40 each

by comphcated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.
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Woverfisements.

Inside Page, each insertion - = 73 cents a line
Back Page, each insertion - = = - $1.00 a line

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morumg to appear in the following week’s 1ssue.

USE ADAMANT WALL PLASTER

Itis Hard, Dennxe, and Ad-
hesive. Does not check or crack.
It is impervious to wind. water,
and disease germs. It driesin a
few hours. It can be applied in
any kind of weather. It isin gen-
eral use. l.icenses uranted for the
mixing,using, and seiling.

Address ADAMANT MFG. CO.

9 K. enesee St.,
Syracuse, N, Y.

4 Sar” L Screw Cut-
Foot Lathe ting Auto-

Swings matic Cross

9x25 in. A Feed, etc.

LATHE

Scroll Saws, H Cauloguo
Circular Fre

Saws, Lathes} uftll our

Mortisers. Machinery.

Seneca Falls Mfg Co.. 695 Water St.. Seneca Falls, Ni Y.
PROPOS A L S.

U S. Engineer Office, Boston. Mass, July 20,

1891 Sealed proposals, in triplicate, will be re-
ceived at this office until noon of AurrusL 20, 1891, for the
delivery of 7,000 bbls., more or less, Ameridan Hy-
draulic Cement at Fort Warren, ’\Lns Attention is
invited to the Acts of Congress approved Feb. 26, 1885,
and Feb. 23,1887, Vol. 23, page 332, and Vol. 24, page 414,

HE ZELL
IMPROVED_=

WW >
« SEND FOR CIRGULARS
ESSEX & BURKE STREETS,

“ Improvement the order ot the age.”

THE SMITH PREMIER TYPEWRITER

Important Improvemems
the Essential Features greatly perfected.
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y. U. S, A.
Send for Catalogue.

WoODEN
LARGE W ATERANK

LY
PLANS &7_sr=:c|A|.Tv
SPECIFICATIONS FURNISHI £YPRESS' LUMBER.

FOR FOUNOATIONS ST OWERS. ECALDWELL&CO
N° 217 E.MAINST. LouisviILLE Kv.

LEARN WATCHMAKING, ete-

‘Write for terms and particulars.

FOR RAILROADS
J WATER WORKS/[
MILLS , FARMS &c.
coMPLETE STOCK oF

of W. F. A. Woodcock
Winona, Minn.

Statutes at tﬂrge For full information app]ry
8. M. MANSVFIELD, Lieut. Col, of Engineers.
U S. Engineer Oflice. Boston, Mans. July 20,
1891, Sealed proposals, in triplicate, will be re-
ceived at this office, until noon of August Zﬁ 1891, for the
delivery of 9,000 bbls., more_ or less, of Ameridan Hy-
draulic Cement at Bennett’s Wharf, Boston Harbor,
Mass. _Attention is invited to the Acts of Congress g&-
»

proved Keb. 26, 1885, and keb. 23, 1887, Vol. 23, page
and Vol. %, page 414, Statutes at Large. For full infor-

mation applg to
. M. MANSFIELD, Lieut. Col. of Engineers.

A NEW EDITION OF

TM&MMMmmMMMWﬂm:

This attractive little book, of 150 pages, embracesa

eat variety of information useful forreference in the

ouse and workshop. It contains the last Census of the
U. 8. by states and counties, and has the area of square
miles in each state and territory, with tables of the oc-
cupations and the number enf ed in each kind of busi-
ness; lists of cities having mhahlumts. all the
statistics being compiled from the 1890 census; the
United States patent laws, with dlrectlons how to obtain
patents secure caveats, trade marks, design patents
and copyrights.

The book contains tables for calculating the horse
power of steam engines, and other information useful
and varied. The matter crowded between the covers
of this little 150 page volume cannot be obtained from
any other source. Price 25 Cents. May be had of
newsmen or by mail.

IMUNIN & CO.
Publishers of SCIENTIFIC AMERICAN,
361 Broadway, New York.

ARTESIAN

‘Wells, Oil and Gas Wells, drilled
by contract to an depth, from 50
feet. iysomzmufaz
and f urnish ever thing required
to drill and complete same. Port-
able Horse Power and Mounted
8team Drilling Machineg for 100 to
600 £t. Send 6 cents for illustrated
catalogue. Pierce Artesian
and Oil Well Supply Co.,
80 Beaver Street. New York.

INVENTIOHS Practically DEVELOPED

First-class workmanship only. Full interest and confl-
dence guaranteed. Charges reasonable, thmates fur-
nished. WM. GROUNOW, Jr., 204 and 206 E. 43d St., N. Y.

LITTLE HERCULES DRILL CHUCK

Has eccentric rotating, self-gripping jaws,
which hold srron

)

est when workmF
hardest. e larger the dril
the more powerful the lever-
age. All working parts of best
eel, hardened. The most
owerful, accurate, and dura~-
le chuck in the market.
Oneidn Mfg, Chuck Co.,
Oneida, N. Y., U.S. A.

cientific A merican

The §cientiic
PUBLICATIONS FOR 1891.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
The Scientific American (weekly), one year
The Scientific Amerlcan Supplement (weekly}, one

$3.00

year, - 5.00
The Scientific Amerlcan, Spamsh Edmon (month-
ly), one year, - 3.00
The Scientitic American Architects and Builders
Edition (monthly), one year, - - - = - 250
COMBINED RATES.
The Scientific American and Supplement, - =~  $7.00
The Scientific American and Archltects and Bulld-
ers Edition, - - - -
; ! The Scientific American, Supplement, and Archl-
I tects and Builders Edition, - - - « < 900

| Proportionate Rates for Six Months.
This includes postage, which we pay. Refmlt by postal

{ | or express money order, or draft to order o
MUNN & CO., 361 Broadway, New York.

TO INVENTORS

AND MANUFACTURERS

" SIXTIETH GRAND NATIONAL INDUSTRIAL EXHIBITION

OF THE

| American Institute of the City of New York

Wlll og}en September 30 and close November 28, 1891.

ntend exhibitors must make early application to se-
cure proFer space and classification. or blanks and
other information, address CHARLES WAGER HULL,
General Superintendent, American Institute, 113 West
38th Street, New York Cny.

AMERICAN, INC.

Have you a Thought
That you want to make work ? The way
to make it work (or find out that it won’t
work) is to put it into a machine. We
have a shop on purpose. Will send a
primer first.

THE JoNES BroTHERS ELECTRTC Co. CIN'TT. O.

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal T'ype W heels, Dies, etc.
Miodel and Experimental Work
Small Machinery, Novelties, etc., man-
ufactured by special contract.

New York Stencil Wks., 100 Nassau St., N.Y

ROCK DRILLS

AIR COMPRESSORS &

GENERAL MACHINERY foR "»
MiNING, TUNNELING,

A CONNECTICUT PEACH ORCHARD.
—By J. H. Hale. Ar interesting description of a farm
on which 16,000 bushels of peaches are obtained from 35
acres. Contained in SCIENTIFIC AMERICAN SUPPLE=
MENT, Nos. 769 and 770. I'rice 10 cents each. To be
had at this office and from all newsdealers.

USHMAN CHUCK

Complete line for all uses shown in new
illustrated catalogue, free to all.
Cushman Chuck Co., Hartford, Conn.

SETS OF CASTINGS o]
'\ MODEL ENGINE
"\ " CATALOGUE

50 TOOL .
GEAR WHEELS.& PARTS OF MODELS

2 NASRITINR

The Sebastian-May Co.;

Improved Screw Cutting

power Lk L EL IS

Power

Drill Presses,Chucks, Drills, Dozs;

and Machinists’ and Amateurs

Outfits. Lathes on trial. Cata~

logues mailed on application,

165 to 167 Highland Ave.,82
SIDNEY. OH10.

ARTIFICIAL INCUBATION.—A DE-
scn%non of the French process of raising chickens.

7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 77N. Price 10 cents. To be bad at
this office and from all newsdealers.

F
S
S
S

SOVDNOW

$3 PRINTING PRESS.

logue for two stamps.

Do all your own

prmtlm’ Save
Catae

Kelsey & Co., Merlden Conn.

SPECIAL NOTICE!

Two handsome photo-engraved display sheets
entitled,
“Recent Improvements in Air Compressors,"
“Recent Improvements in Rock Drills,
mailed free to any one who will cut out this
advertiserment and mail it to us with his name
and address.
INGERSOLL-SERGEANT DRILL CO.
No.10Park Place, New York, U.S. A.

00T POWER LATHES

For Electrical and Ex-
perimental Work.
For Gunsmiths & Tool
Makers. For General

Machine Shop Work.
—— High Grade Tools,
elegant in design, su-
erior in construction. The best foot power
Pathes made, and quality considered, the
cheapest. Send for catalogiue and prices.
W.F. & JoEN BARNES Co., 1999 Ruby 8t., Rockford, Iil
CATALOGUE FREE TO ANY ADDRESS.

MODELS AND cEARs

- RO

UNION MODEL WORKS. CHICAGO..
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Founded by Mathew Carey, 1785,
HENRY CAREY BAIRD & CO.

Industrial Publishers. Booksellers, and lmporters,
810 Walnut St.. Philadelphia. Pa.. U. 8. A,

§F Our new and Revised Catalogue of Practical and
8cientitic Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Scie
ence applied to the Arts, sent free and free of postage
t(él g,ny one in any part of the world who will furnish his
address.

HARPER’S

PERIODICALS

HARPER'S MAGAZINE, One Year - - $4.00
HARPER'S WEEKLY, OneYear - - - - 4.00
HARPER'S BAZAR, One Year - - - - 4.00
HARPER'S YOUNG PEOPLE, One Year - 2.00

IF™= Postage free to all subscribersin the
United States, Canada, and Mexico.

The volumes of the WEERLY and BA-
ZAR begin with the first numbers for
January, the volumes of the YouNa
PeEoPLE with the first number for No-
vember, and the volumes of the MAGA-
ZINE with the numbers for June and
December of each year.

Booksellers and Postmasters usually
receive Subscriptions. Subscriptions sent
direct to the publishers should be accom-
panied by Post Office Money Order or
Draft. When no time is specified, sub-
sceriptions will begin with the current
Nuwber.

The MAGAZINE s an overflowing store of good litera-
ture and exquisite art—a delightful production deserv-
ing all the fame and all the material success which have
been won by it. The WEEKLY is a rarely illustrated
chronicle of the year’s events. There is no end of pleas-

ure and If)roﬂt inits pages. ... . The BAZAR is arepo-
sitory of fashion, and a gallery of some of the finest
engravings of the time. . . The YOUNG PEOPLE is

boy and girl as
remarkable and
valuable, an instructive and delightful line of publica-
tions, indeed.—N. Y. Sun.

a treasure-house, fascinating to everx
well as to plenty of persons ol der.

Address

HARPER & BROTHERS,

NEW YORK.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paxer. Heav\}' board sides; inscription
“SCIENTIFIC AMERICAN” in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN.

NICKEL

AND

ELECTRO-PLATLNG

v

APPARATUS
MATERIAL

< HANSON & VANWINKLEC?
NEWARKN,J,
81 LIBERTY ST. N.Y.
23 S.CANAL ST.CHICAGO
NICKEL CASTINGS FOR ALL PURPOSES.

r ~ YOUR
PAIN TroorFs
DIXON'S SILICA CRAPHITE PAINT

‘Water will run from it pure and clean. It coversdouble
the surface of any other paint, and will last four orjive
timeslonger. Equally useful foranyiron work. Sendfor
circulars. Jos. %IX ON CRUCIBLE CO., Jersey City, N.J .

INVENTIONS PRACTICALLY DEVELOPED

Drawings, Pattern Making, Exgerimental and Fine Ma-
chine Work of all kinds. MILLIKEN & D’AMOUR,
151-153 Cedar Street. near West Street, New York.

LIGHTNING WELL-SINKING

MACHINERY MANUFACTURERS.

Hyrdaulic, Jetting, Revolving, Artesian,
Diamond Prospecting Tools, Engines, Beilers,
\ Wind Mills, Pumps. Ency clopedia, 1,000
fa engravings, Earth’s Strata, Determi-
nation quality water; mailed,25¢,

The Ameriean Well Works,
Aurora, IlL

I 11 & 13 8. Canal

General Office

Works and

St.y Chieago, 111,
L Dallas, Texan

COLORING MATTERS: THE QUAN-
titative estimation of. by means of their absorption
spectra. By 'l'. L. Patterson, F.1.C.,F.C.S. With 4 figures.

ntained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
76 0. Price 10 cents. To behad at this office and from
all newsdealers.

GAS s GASOLINE ENGINES

STATIONARY and PORTABLE. All Sizes.

Dwarfs in Size, but
Giants in Strength.

B Expense one cent an
hour per horse power
gand requires but little
Fattention torun them.

Every Engine
f Gunaranteed. Full

articul arsfree by mail

ention this paper

e=——"——-_ VAN DUZEN
GAS & GASOLINE ENGINE CO. Cincinnati, 0.

. the make of handle you have, and we will send cutter to

M. T. BAIRD, Secretary.

SOLID VULCAN

RUBBER CUSHION BICYCLE TIRES appfoved desins.

NEW YORK BELTING & PACKING CO.

1
JOHN H. CHEEVER, J'{’)V' CHBEVER, F. CAZENOVE JONES, Managers.

v

Limiied.

15 Park Row, New York.

OLDEST and LARGEST Manufacturers in the United States of

Vulcanized Rubber Fabrics

For Mechanical Purposes.

ITE EMERY WHEELS.

INSTRUMENTS FOR DRAWING!
Curves. By Prof. C. W. MacCord, Sc.D. Description
of an instrument for drawing the polar harmonic.
With 3 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 796. Price 10 cents. I'o be had at
this office and from all newsdealers.

THE CYCLOPEDIA OF THE MANUFACTURES'

AND PRODUCTS OF THE UNITED STATES.

(The Seeger & Guernsey Co., 7 Bowling Green, N. Y.)

registers the best manufacturers, quality and price

{(I)n;tly considered, of 50,000 articles manufactured in the
nited States.

BARGAINS v BICYCGLES

Easy Payments,
wita no extra charge. ~MfrsPrice|Ours
’90 Crescent Safety, ballbear’gs $90|
Mercury Diamond Safety, allsteel % 8
Springfield Roadster. headers imposs *
’98 Amer. Champion, highest grade, _*
Qthersas cheap,all makes new or>1 hd,lowest prices
Catafree. Rouse, Hazard &Co.. 18 G St., Peoria, 111

EARTH SCRAPERS.—DESCRIPTION
of a number of the most improved drag, wheel, and
wagon scrapers for the removal of earth in bui'lding
railroads, laying out streets, etc. With 35 engravings,
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
797. Price10cents. To be had at this office and from
all newsdealers.

2nd < MACHINERY £:

N.Y. Mach’y Depot, Bridge Store 16. Frankfort St., N.Y.

The most Suceeasful Lubricator
for Loose Pulleys in use.

VAN DUZEN'S PATENT
LOOSE PULLEY OILER
Highly recommended by those who bave
used them for the past four years. Prices
very reasonable, Every user of macbin-
i ery should have our ‘‘Catalogue No. 56,”
sent free, Mention this paper.

v)\o\l'l ey, me
cino. 17

& ORE BREAXER

Capacity npt o 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breake s combined.

Builders of High Grade Mining
Machinery.

Send for Catalogues.

GATES IRON WORKS,
¥y 50 C So.ClintonSt., Chicago
215 Franklin St., Boston, Mass.

COMPRESSED AIR PRODUCTION.—
A lecture delivered in the Sibley Corlege Course by
Wm. L. Saunders, An elaborate paper on the
theory of compression and the practical production of
compressed air, with a description of the various forms
of compressors. Illustrated with 18 figures. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 799,
Price 10 cents. To be had at this office and from all
newsdealers.

“THE KRIEBEL" STEAM ENGINES. |
[]'Q & 2 A if { /

' L )
g ¢ i
NE & HOISTING
ENGINES WITH VERTICAL OR_HORIZONTAL

STEEL BOILERS. SEND FOR CATALOGUE

RICE & WHITACRE MFG.C0- CHICAGD.

GATES ROCK

i

Barrel, Keg, Hogshead
AND
STAVE MACHINERY.

Over 50 varieties manu-
factured by

- Truss Moop Driving. E- & B- Holmes,
66 Chicage St., BUFFALO, N. Y.

YAN DUZEN & TIFT, Cincinnati, Ohio.

ALSO A FULL LINE OF W0OD WORKING MACHINERY.

NATIONAL
STEREIL

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.

H. W. JOHNS MFG. CO,,
87 Maiden Lane, New York.

THE

RE TEMPERED COPPE

RIOUS MECHAN
BLE FOR ELEGTRICAL WORK.EUREKA TEMPERED COPPER CO.NORTH EAST. PA.

SAFEST,MOST DURABLE & E
ICAL USES.HIGHE:

G,

CONCMICAL METAL EVER OFFERED FOR VA
ST ANTI-FRICTIONAL QUALITIES.INDISPENST

Experimental Science

Geo, M. Hopkins,
Interesting Experis
ments in Every Branch
of Physies. Descriptions
of Simple and Efficient
Apparatus, much of
which may be Made at
Home, Among Subjects
treated are Electricity in
all its’ Branches, Magnet-
ism, Heat, Light, Photo=
graphf, Microscopy. Op=
tical Illusions, Mechane
ics,etc. A world of Valu-
able Information. A
Source of Rational
Amusement. A superb
work for Young and Old.
4llustrated Circular and Table of Contents sent free.
740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid, -
_  MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New Yorke

THE WORLD AND GLEN CAMERA.
Price $1.00. By Mail. $1.15.

Illustrated and described in the

| Sc1. AM., July 4, 1891. Makes pic-
ures 2%$x2}¢ in. With each camera

S inclu(fed a complete set of chemi-

| calsand full apparatus, 6dry {)]ates.
11packageblue process paper,l pack=

F XPERIMENTAL
SCIENCE

$4.00.

1 age card mounts, 1 printing frame,

- 2 japanned trays, etc. A complete
instruction book with each camera

Wlliams 0o, R&% FSRIERY:

DEAFVESS. & HEAD NOISES CURED

by Peck’s Invisible 'Tubular kar

heard. Successtul when allremedies fail. Sold
only by F. Hiscox, 853 B’way, N.X. Write for book of prooanREE

Scientific Book (Jatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, include
ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientiic American,

361 Broadway, New York.

@ WELL DRILLING MACHINERY.

MANUFACTURED BY

WILLIAMS BROTHERS;,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
with steam or horse
i power.

A Send for
FCatalogue.
ADDRESS

Williams Brothers
ITHACA, N. Y.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and isread in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
thereason that the agent gets a larger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress MUNN & CO., Publishers,
361 Broadway, New Yerk.

© ~ALANSON CARY ¢ s (G

(UFACTURER oF
MM FL

PreTEEL 2

— =
OF EVERY DESCRIPTION

* STANDARD ” EMGRY,,

for Truing and Sharpening Emery Wheels,

RESSER
SR

Price complete, with extra cutter $2.00.

60 cents each

Single Cutters, without handle

Cutters supplied to fit any make of handle. If you do
not wish to buy complete tool, send 60c. with name of

fit. Will last three times as long as any other make.
STANDARD TOOL CO., Cleveland, Ohio.
Our Twist Drills and Tools are sold by all dealers in
Hardware and Supplies. ¥ Send for Catalogue.

STRONCHOLD BELT CLASP

3 For Round Belts.

(Patee Sept. 21, 188b.). . Cheapest, Strongest,

d . \ Lightest, and most Se=
cure Coupling made. The
only perfect Coupling for
Round Belts in the mar-
ket. All sizes from ¥ to
3¢ in. in stock and for sale
by all dealers in Leather
Belting. Apply to

W.T.MERSEREAU & CO.

349 Union Square, near 1itn Street, NEW YORK CITY,

Atkinson ““Cycle ”’ Gas Engine
Uses less gas per H. P, than
any other.

Has a working stroke at every revolu-
tion of the crank. The stead-
iest, most economical, and
easiest to start of any gas
engine made.

Henry Warden, Manuf'r,

OIL WELL SUPPLY CO.

91 &£ 92 WATER STREET,
Plutsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
for either Gas, Oil, Water, or Mineral

Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

DEVELOPMENT OF AMERICAN
Blast Furnaces. with special reference to large Yields.—
By James Gayley. A description of some of the princi-
pal blast furnaces in the United States, showing the
changes in design and practice by means of which ex-
traordinarily large yields have been obtained in the last
decade. ith % ggures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 77 6. Pricel0cents. To
be had at this office and from all newsdealers.
Etc., by the apparatus of
fzs W. 25th

MAKE '0“R “:E, L. DERMIGNY,
St., N. Y. $10 and up. Table Filter, $1.25; cookers, 51.‘
. # Cheap i i

/_ r ") tor small newspa.

4 Printing:: ., s
!’auLu

rules. send two stamps for Catalogue to
KRELSEY & CO., Meriden, Conn.

nl EMll “ESSE, c- El, %Br[})}eﬂ;m ork

Designs and sugirintends erection of “Steam, Water and
Factory Plant, Mining, Sugar and Chemical Machinery.
Plans and wor in‘f drawings for inventions of some im-
portance prepared.

—FOR—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns of Virginia and West Vir-

ginia, possessing CHEAP 1IRON, CHEAP LUMBER, CHEAP

FUEL, and RAILROAD FACILITIES, address J. H. DIN-

GEE, 330 Walnut Street, Philadelphia, Pa., President

and General Manager of numerous Land Companies

situated along the lines of the Norfolk &. Western
Save Money.

Railroad.
) Before you buya B l c'c IIE

send tor prices to
d A.W.GUMP&CO..Dayton,0.

New Bicycles at reduce(
prices, Bp;li 4% ;gecoqd;hlnd
x ones, " fjicn parring.
m\§ Bicycles, Guns and 'I‘Iype
N s &l Writers taken in exchange.
Boys' or Girls’ 24.in. 8afety, with rubber tires, §15.00.
Boys' 25-inch Safety, with rubber tires e = 50.
~-Zam finch Safety, ballsto b'e's and pedals, §5.0"

]

THE NEW MODEL “HALL.”
PERFECT TYPEWRITER,

BEST MANIFOLDER.

§F Terms to Agents Liberal.
PORTABLE, INEXPENSIVE.
WRITES ALL LANGUAGE

Send for Catalogue and
Specimens of Work,
Address N. TYPEWRITER CO.

B>

%

824 Allegheny Av., Phila., Pa.

611 Washington St.,Boston, Mass.

© 1891 SCIENTIFIC

AMERICAN, INC.

THE WESTERN UNIVERSITY
OF PENNSYLVANIA,

Ancient and Modern _ L_an%ua%es, Physics,
Chemistry, Geology, Civil, Mechanical, an
Electrical Engineering, Astronomy (Allegheny
Observatory, J. . KEELER, late of Lick Observatory,
Director). Enirance examinations for next term, Sept.
14th. $100 for best entrance examinations. * Pittsburg is
the place to stud\{ engineering.” For catalogue, write
W. J. HOLLAND, Ph.D., D.D., Pres.. PITTSBURG, PA.

Steam! Steam!

Quality Higher, Price Lower.

For Strictly Cash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, - $145
4_ “ (3 [ e [ o - 225

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIR‘A_, lﬁ. Y.
PATENT STEAM-PIPE CASING
e

X —FOR—
y Underground Steam Pipes

A. WYCKOFF & SON,

116 East Chemung Place,
ELMIRA, N. Y.

CLARK’'S
\ Ventilating and Drying

FANS.

i/ _Light Running, Adjustable
i Blades, Self-Oiling Bearings.
24-page catalogue free.
Also Rubber Press Rolls for Wool
and Yarn Washing and
Dyeing Machines.
GEO. P. CLARK, Manuf.

Box L. Windsor Locks, Ct.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO. PA., Builders of High Class
Steam Engines, Diamond Drills, Power and Hand
Cranes, and General Machinery.

Two staves removed to shew Hning
between inside and outsidestaves.

T
A Great Advertising. Medinm,

The Architects and Builders Edition
of the Scientific American,
(Established 1885.)

This superb architectural work has by far the largest
circulation of any periodical of its class. It goes di-
rectly into the hands of those acho have the ordering of the
great bulk of Buwilding Muaterials and Appliances, namely,
the Architects, Builders, Constructing and Sanitary

tngineers, Contractors, and House Owners.

The Building Edition of the SCIENTIFIC AMERICAN
is unquestionably the very best advertising medium for
manufacturers and dealers in Building Materials, Car-
penters’ Tools, Woodworking Machinery, Heating, Ven-
tilating, Plumbing and Sanitary Appliances, Roofing,
Architectural Wood and Metal Work, Builders’ Hard-
ware, Doors, Sash, Blinds, Paints, and in fact all goods
which enter into or are used in the construction and
maintenance of Buildings or works of any kind.

The rates for advertising are moderate. For terms

address MUNN & Co. Publishers, 361 Broadway, N. Y.
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“Wovertisements.

Inside Page, each insertion - - 73 cents a line
Back Page, each insertion - - - - $1.00 a line

The above are charges per agate line—about eight
words per line.© This notice shows the width of the line,
and is set in agate type. Engra.vmgs may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
recelved at Publication Office as early as Thursday
morning to appear in the following week’s issue.

THE GREAT IMPROVEMENT IN

ROOFING

We are now ready to supply the product of entire-
1y new machinery and processes just completed, by
aid of which we not only have greatly lmproved
the strength and duravility of our well-known
ASBESTOS ROOFING. but have also secured
a degree of uniformity never before atiained in any
similar fabric. We offer this as the PERFECTED
form of the portable Rooting which we have manu-
factured with continned improvements during the

st thirty years, and as the most desirable Rooting

or general purposes.

The important features of our recent improve-
ments, for which patents have been aliowed and
others applied for in this Country and in Europe,
are described in our new circulur, which, with sam-
ples, wili be sent free by mail.

Our Asbestos Roofing is now in use upon Fac-
tories, Foundries. Cotton Gins, Chemical Works,
Railroad Bridges, (,ars. Steawboat Decks, etc., in
all parts of the world

It is supplied ready for use, in rolls containin,
200 square feet. and weighs, with Asbestos Roo
Coating, read g for shlpment. about 85 pounds to
100 square tee

It is adapted for steep or flat roofs in all climates,
and can be readily applied by unskilled workmen.

&~ There are inferior imitations of our Asbestos
Roofing. Purchasers are cautioned.

Exclusive sale of our IMPROVED ASBESTOS
ROUFING will be given to reliable dealers in im-
portant towns where we have not already made
arrangements.

H.W.JOHNS MANUFACTURING CO.

SOLE MANUFACTURERS OF
H.W.Johus’ Fire and Water Proof Asbestos
Sheathing, Building Felt, etc. Asbestos
Beiler Coverings, Steam Packings,
Fire-Proof Paints, etc.

Samples and Descriptive Price List Free by Mail.

87 Maiden Lane, New York.

CHICAGO. PHILADELPHIA. BOSTON.

A MAGNIFICENT COLORED LITHOGRAPH,
28 x 42 in., of the grand Machinery Hall
FOR THE

WORLD'S COLUMBIAN EXPOSITION,

Just ls(siued by théesBoard of ]é)lrectors. sent postpaid to
any addres b KIN World’s Fai:
Novelties, 194 Randolph Street. Chlcago.lfl phnbe

THE HANDY

Gate Valve for low
essures, steam, water,
oils, etc., being simple,
more compsc better
suited for th

d much lower in

and
price than wheel-handled straightway
valves, is rapidly superseding thie,u

wiop cocks, W pressare is
low 75 pounds. Absolutely tight.
Lever remains fixed at any opening,
is detachable and indicates degree of

opening. ~izes 34 in. to t in. Investizate.
Lpu?ke-helmer Brass Mfg. Gu.,Cm.. 3
‘Wanted 50,000 Sawyers
SAws and Lumbermen to SAw
send us their full address for a copy of Em=
erson’s & Boo , new 1890 edi- A
tion. We are ﬂrst to introduce NATURAL
GAS for heating and tempering $Saws with
wonderful effect upon improving their ua-w
lity and toughness, enablin us to reduce
s pnces. Address EMERS SMITH
. (Limited), Beaver i?alls, Pa.
T8¢ Shimer Cutter Heads
45,000 SOLD.
{ To work Car Siding, Floormg Ceil-|
) ing and Ship to
| Mould

Doors, S BBE and
Cope Heads to

Sam J. Shimer & Sons,
Centre St., Mllton, Pa.

MACEIINE TOOIS]
Engine Lathes, Planers, Shapers Turret .
Lathes, etc. Send for Ca

The llendey Mach. 0Oeo., lorrlngton, onn. 2

LEARN WATCHMAKING, Engraving, and kin-
dred branches. Send for Prospectus. CHICAG® W ATCH-
MAKERS’ INSTITUTE, 22 Van Buren Street, CHICAG®.

TI-IE PELTON WATER WHEEL
Gives the highest efficiency
of any wheel in the world.
Simple and reliable, adapted
= to every variety of service,
_ with heads of 20 feet and up-
ward. Write for circulars.

The PeltonWater Wheel Co.
121a Main St., San Francisco, Cal.,

~/ FINE TINNING
S DEVLIN E(CO é FINISHING . JAPARN NNiNg
LEHIGH AVE. X AMERICAN ST. PHILA. ¢ *

ABL AND FINE GRAY IRON ALSO STEEL
: FROM SP ECIAL

ME E ) CASTINGS L ERYS

HoMA

MESSRS. MUNN &

SIEMENS +CABLES.

SUBMARINE, =+ =
UNDERGCROUND,
INTERIOR, =+

)]

Address,

-

+ + TELEGRAPH,

+ TELEPHONE,
ELECTRIC LIGHT.

L

Manufactured under authority of

SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO.
at their SCHENECTADY WORKS,

Estimates furnished on application.

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St., NEW YORK.

THE HORSE'S HOOF.--BY DR. WIL-

liamson Dryden.- A very valuable paper onthe treat-
ment of the horse’s hoof, and how to overcome defects.
Contained in SCIKNTIFIC AMUERICAN SUPPLEMENT,

'756. Price 10 cents. To be had at this oftiee and
from all newsdealers.

3 t0 50 H. P. 'I‘HE

Motor of 19t Century

Can be used AWyPlace, to doAny

Work, and by qu e. No Boil=-
er! No Fire! o Steam! No
Ashes! No Gauges! No Engi-

neer! A perfectly safe Motor
for all places and purposes. Cost
of operation about one cent an
hour to each indicated horse pow=
er. Kor circulars, ete., address
CHARTER GAS ENGINE CO.
Box 148, Sterling, Ill.

-}
Economy, Reliability,
Simplicity, Safety.

TRANSMISSION OF POWER BY COM-

pressed Air.—A valuable and interesting review of the
present statusof the problem of establishing compressed
air plants for furnishing motive power to consumers.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 765. Pricel0cents. To be had at this office an
from all newsdealers.

NEW KODAKS

“You press the button,
we do the rest.”’

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent

Films,
For sale by all Pnoto. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. RUOCHESTER, N. Y

H OIL LAMPS HAVE NO EQUAL

\/IEWS orauL SUBJECTC]

EASTERN PRICES GUARANTEED

L. MANASSE
88 MADISON sTCHICAGO ILL

"'GRAVES'

PASSENGER & FREIGHT

{0 AMERICAN BELL TELEPHONE G0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forws of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use. and all the consequences
thereof, and liable to suit therefor.

GEAR CUTTING

Leland, Faulcon & Norton Co.,Detroit,Mich

TIIE

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only »3.00 a Year, Including Postage.
Weekly—52 Numbers a Year,

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery.
New Inventions, Novelties in Mechanics, Manufactures,

THE CRYOLITE MINE OF GREEN-
land.—A description of the only known cr{ohte deposlt

m the world. APplxeatlon of the mineral to thesoda

d aluminum industries, Contalned in SCIENTIFIC
AMERICAN SUPPLEMENT, N 93. Prlcell cents. To
be had at this office and from all newsdealers.

JENKINS' UPRIGHT CUSHIONED
POWER HAMMER.

Users of this hammer sustain us in
:saying that it has no equal in all good
yworking qualities. Perfect cushion and

X perfect blow, with per; ect crm!rol For
7

culars, L. & R. WIS
2P St Philadelphia, Pas Fsa
MARINER & HOSKINS,

ASSA'E Rs & GHEMISTS 81 8. Clark 8t., Chicago.

See Advertiseme tin this paper August 15, 1891,

CoaL=:0

ERFORATED

JIGS & STAMP BATTERIES
HARRINGTON & KING PERFORATING © CHICAG

METALS “MINING SCREENS

RE SEPARATORS, REVOLVING:w SHAKING SCREENS
santsi MILLING = MINING MACHINERY

NEW YORK OFVFICE, 284 PEARL 8

POPE MFC. CO. s 77 Franklin Street, BOSTON.

Branch Honaes 12 Warren St., NEW YNPK, 291 Wabash
Ave,, CHICAGO. Pm:tory, HARTFORD, CONN.

JAMES WATT, AND THE APPLICA-

tion of Science to the Mechanical Arts.—By Archibald
Barr, B.Sc. A very interesting review of the life work
of the celebrated engineer, with the lessons to be drawn
from it by those who are entericg uvon the study of
science with a view to its application in engineering
work. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 744. Price 10 cents. 'I'o be had at this cffice
and from all newsdealers.

1.84 19,763,459-:36,735
17.63
380.32 24,076X2,3743-16
67.32

467.01 The COMPTOMETER
= solves rapidly and accu-
E rately all arithmetical problems.
e Operated by keys. Saves 60 per ct.
of time. Entire relief from mental
strain. Adapted to all commercial
accounting and scientific compu-
tations. SEND FOR CIRCULAR.

V5,576,302

with the pubhcation of ti-le SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and 'to act as Solicitors of Patents
for Inventors.
ln this line of business they have had forty-five years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Speciﬁcatwns_ and the
grosecutlon of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Boo Labels, Reissues, Assignments, and
Reports on Infl'mganeuts of Patents. All business in-
trusted to them is done with special care and prompt-
ness. on very reasonable terms.
g)h et sent free of charge, on application, con-
ull information about Patents and how to g‘
cure directions concerning Labels, Copyrig hts,
Desxgns, If‘atents ppeals, Reissues, Infringements.
Assignments, Re; 6@0& Cases. Hints on the sale of

Patents, etc.
We also send, free o,f chm-ge a Synopms of Foreign Pa-
and method of securing

tent Laws, showing the cost
Patents in all the principa.l countries of the world.
MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 22 and 4 ¥ Street, P
cific Building, near 7th Stréet, Washington, .G,

COMPLETE STEAM PUM
10 SIZES FROM 37 To $75

P

FOR’—z 'R :

ESBRIPTIVE
CircuLAR>,

uzm &TIFT
E MAKE

VD

ANDLER&TAYLOR CO’S

c“sm -CONTANEDG TEAM
: ENGINES

Are tested under
full load_be- /fq\
y 12t0 80 H.P.in Stock
/ ; ALS® SUITABLE

DOILERS

. on hand for imme-

dmte deliver 8
CHAN DLER & TAYLO R CO INDIANAPOLIS, IND.

NICKEL-IN-THE-SLOT MACHINES.

By W. L. Aughimbaugh. An interesting description of
the various coin-controlled apparatus now so common in
ublic places ; with an explanation of their mechanism.
fllustmted with 14 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 797. Price 10 cents.

To be had at this office and from all newsdealers.

No
NG3 -
NO4&  |VORY HANDLE

Ne5 PEARL

SenT Pospato on RErcieT or Price BY THEAUT

~!Lv

HUDSON’S GARDEN
Hose Mender.

So simple a child can use it.
Write for descriptive circular.
One box contaimng 6 Tubes, 2

(Pair Pliers.

Bands,
Eost pai

Xtra parts sold
separately, All
dealers keep them.
Agents wanted.

CHAS. E. HUDSON,
Leominster. Mass.

HANGERS M") COUPLINGS

COMPLETE STOCK OF
Double Brace, Self-Oiling, Adjusta=
ble Ball and Socket Hangers,
Pillow Blocks, Post
Hangers, Etc.

Edison Patant Commossion Couplin,

Cl,, CINN"\T[’I"O { EDISON GENERAL ELEOTRIO CO,
GCHENECTADY, N. Y.
SO ROAD ROLLERS, Fiisenisarmiss e
PAm syt Mt Bl verv.
Manufactured by HARRISBURG FOUNDRY AND MACHINE WORKS, Harrisburg, Pa, U. S, A.

THE BOSTWICK & BURGESS

INVENTORS

having new articles of MERIT (toys, adv. specialties or TAPL
royalty or under contract; those principally of wood preferred.

MFQG, CO., Norwalk, 0 invite rre ndenee with those
S) 1o sell, make on

FACILITIES.

© 1891 SCIENTIFIC AMERICAN, INC.

Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete rist of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed. and correctly addressed,
seldom goes astray, but is at th2 sender’s risk. Address
alldetters and make all orders, drafts, etc., payable to
MUNN & CO., 361 Broadway, New York.
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THE

Scientific Dmerican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN,but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments gf Science and the Useful
Arts, embracing Biology, G Rogy, Mineralogy, Natural
History, Geography, Archzology. Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

T'he most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies, 10 cents. Address and
remit by postal order, express money order, or check,

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

Building Elition,

THE SCIENTIFIC. AMERICAN ARCHITECTS’® AND
BUILDERS’ EDITI®N is issued monthly. $2.50 a year.
Single copics, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages: forming a
large anc. splendid Magazine of Architecture, richly
adorned <vith elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectural constructionand allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etec.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

MUNN & CO., Publishers,

361 Broadway, New York.
AIR BRUSH

Hignest
gold medal

award by Franklin Institute as@@

a legitimate Art Tool. Invalu-

able to crayon and water color por-

trait artists and draughtsmen. Saves

time, alvea finest technical effects.

AIR BRUSH MFG. CO.,

67 Nassau St.,

Roektord, Ill.
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