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A REMARKABLE MARINE DISASTER.

We give an engraving taken from a photograph
showing the condition of the bow of the steamship
Thingvalla, when the vessel had been hauled up on the
dry dock at Halifax, N. S., after her remarkable colli-
sion with the steamer Geiser. The accident took place
on the morning of Aug. 14 last, at sea off Sable Island.
Both vessels belonged to the same line and were going
in opposite directions on their respective routes be-
tween New York and Copenhagen.

The story of this collision is one of the most remark-
able in ocean records. Both vessels were under full
headway. The night had been dark and stormy, and
it was raining occasionally, but there does not appear
to have been any fog or an exceptionally heavy sea.
Both steamers were in charge of their first officers, who
were old and experienced seamen. On whom the blame
rests, neither the officers nor the passengers on either
vessel were able to state. Few passengers were on
the decks of the steamers at the time of the collision.

When the steamers came in view of each other in
the gray of the dawn, they were only a few ship’s
lengths apart, and the crash came in a few minutes.
The iron prow of the Thingvalla struck the Geiser
amidships on the starboard side, tearing its way half
through the side of the unfortunate steamer. Passen-
gers and crew of the ill-fated vessel who were roused
by the shock and who escaped injury had not time to
realize what had happened. Many who were sleeping
on the side of the vessel which was struck were crushed
in their berths as they slept, and carried dead and
mangled to the bottom of the sea.

For a short time it seemmed doubtful whether the
Thingvalla had not been so badly injured that she
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would sink also. Captain Laub, of the Thingvalla,

had an immediate examination made, and the boats

were made ready to lower, while the passengers were
kept in control. ' It was soon found that the forward
bulkhead of the Thingvalla, though badly erushed and
leaking, was not destroyed, and the others were all in-
tact. While the forward bulkhead was being repaired,
boats had already been lowered for the assistance of
the few people who had escaped from the Geiser.

The ship’s carpenters succeeded in bracing up the
walls of the bulkhead, but the pressure against them
was so great when the ship was moving as to make it
exceedingly doubtful whether she could continue her
voyage to New York, and in event of a severe storm
her condition would be too critical to take any risk.
Captain Laub decided to put in at once to Halifax,

‘which was about 180 miles distant, when the Wieland,

of the Hamburg line, was sighted, and signals of dis-
tress were given. The Wieland bore down upon them,
and Captain Albers, her commander, offered to take off
all the passengers of the Geiser and the Thingvalla.
They were transferred with difficulty, the sea being
rough, and the Thingvalla then steamed stern first on
to Halifax, while the Wieland proceeded to New York.
Second Officer Jorgensen, of the lost steamer Geiser,
had a narrow and thrilling escape. In describing his
experiences he said: ‘‘ When the collision occurred, 1
was sound asleep. I was awakened by the frightful
crash, and rolled out of my bunk just as the bow of the
Thingvalla crashed its way through the walls of my
stateroom, making an enormous hole and blocking the
door so I couldn’t get out. I grasped the Thingvalla’s
anchor chain, which was hanging over her bow just in
front of me, and climbed up to her deck just as the
Geiser gave one last lurch and went down out of sight,
with her decks covered with shrieking, despairing peo-

ple. Ibelieve there were many others who failed to get
out of the cabins at all, for less than seven minutes
elapsed from the time the Geiser was struck until she
sank. Asnearas I could judge from a hasty glance, the
entire starboard side of the Geiser, from the stern to
forward of the mizzenmast, was crushed in, while the
Thingvalla’s nose was ripped completely off, clear back
to the first bulkhead.” :

The Geiser was a three-masted iron screw steamer,
schooner rigged, with square sails on her foremast. She
was built at Copenhagen in 1881, and was 1,993 net and
2,831 gross tons register. Her enginés were 300 horse
power, and she was constructed with six water-tight
compartments. The vessel was owned by the Thing-
valla Steamship Company. of Copenhagen. She carried
a crew of sixty-¢even all told. “The vessel was fitted up
to accommodate fifty saloon, forty-five second cabin,
and 600 steerage passengers, and had recently had new
saloon and second cabin fittings put into her, which
were of the most handsome and newest description. On
leaving this port she had a cargo of flour, beef, leather,
lard, 42,066 bushels of corn, forty seven hogsheads of
tobacco, and 1uiscellaneous merchandiée, valued in
round figures at about $150,000. The steamer was
valued at about $250,000, and was partially insured.

The Thingvalla is an iron three-masted screw steam-
er and measures 301 feet over all. She is 1,745 net and
2,524 gross tonnage and her engines are 300 horse power.
She was built in Copenhagen in 1874, and is owned by
the same company as the Geiser. She is commanded
by Captain S. Laub. Both vessels are classed 100 A 1
in Lloyd’s Registry in England.

The Thingvalla was repaired at Halifax at a cost of
about $60,000, and arrived a few daysago at New York
to take her place again on the line.
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STEAMSHIP THINGVALLA, AFTER COLLISION AT SEA WITH THE STEAMER GEISER.
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ANOTHER COLLISION BETWEEN OCEAN STEAMERS.

On the 10th inst., at noon, a collision took place near
Sandy Hook, the entrance to New York harbor, be-
tween the large Cunard steamer Uwbria, outward
bound, and the Iberia, a smaller trading steamer, in-
ward bound. The accident took place at noon, during
a fog. The Umbria struck and completely cut off the
stern part of the Iberia; but the latter continued to
float for nearly thirty hours, and then sank. Noeffort
appears to have been made to tow the wreck into port,
although there was ample time todo so. No lives were
lost. The blame is charged upon the Umbria, owing
to her dangerous speed at the time—17 knots per hour.

Accidents of this kind are of frequent occurrence.
They seem to ewmphasize the importance of adopting
proper means for their prevention. These means exist,
and their employment should be made compulsory by
law, if owners will not voluntarily put them into use.

In our paperfor Sept. 14,1886, we gave illustrations
of the steamer Florence, then as now engaged in navi-
gation in this harbor. The boat is provided with the
marine brake, a device consisting of a couple of extra
rudders hinged so as to fold under the stern, but
capable of instantaneous action, and opening by the
mere pull of a trigger in the pilot house. These brakes
have a most powerful effect. In the trials made by
the government engineers, they certified that the boat
when running at full speed was stopped in 22 seconds,
and-in a space of less than her length. When the en-
gine was backed at the same time the brakes were
sprung, the vessel was stopped within a distance of 35
feet, and made to move back, all within the timne of 12
seconds.

In view of remarkable facts like this, it would seem
to be manifestly to the publi¢ interest that thorough
trials of these devices should be made on some of our
war vessels. We hope thematter will receive attention
when Congress meets, and that a suitable appropria-
tion will be made. The subject is one of great import-
ance. Hardly a collision can be named but might
have been prevented had the apparatusbeen in use. A
glance at the engraving on our present first page shows
what every steamer is liable to, by collision, which
ordinarily sends them to the bottom.
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TORPEDO AND OTHER FAST SHIPS.

In the SCIENTIFIC AMERICAN of November 3 last
we gave illustrations of the new American torpedo
boat Vesuvius, which carries the novel pneumatic guns
and discharges torpedoes loaded with nitro-glycerine.
We learn that on a recent trial trip the Vesuvius at-
tained a speed of 27 miles per hour. If this is so, our
navy department is atlast to be congratulated in soon
possessing one vessel, small though it is, capable of
steaming about as fast as anv other in the world. A
new torpedo boat, called the Empong, built in England,
has lately been delivered to the Dutch government.
1,200 h. p. Speed on trial trip, 2714 miles per hour.
Built by Yarrow & Co., and provided with Yarrow’s
water-tight ash pan arrangement, which may be briefly
described as follows :

In torpedo boats, owing to their narrowness of beam
in order to secure speed, it is essential that all the
weights be kept as low as possible to insure stability,
and for this reason the grate must of necessity be very
close to the bottom of the hull ; consequently a very
small amount of water entering the stokehole, from
damage through shot or accident, is enough to ex-
tinguish the fire, thus leaving the boat helpless. By
the above system the entire fire box and furnace is in-
closed, as it were, in a complete envelope or casing, the
upper part of which extends well above the water line,
and all the air required for combustion has to pass
over the top edges of this casing before finding access
to the furnace. It will be evident that, if the water
gain access to the boiler compartment, and if the
pumping arrangements fail, or are not sufficiently
powerful to keep it under, it will rise inside the boat
to the same level as the surrounding water, but in spite
of this the air supply to the furnace will be free, and
the fire can be maintained burning. It has been found
by actual experiment that in such a contingency, and
after the firemen have been driven out of the stoke-
hole, the boat will maintain its steaming powers for a
run of four hours, at an eleven knot speed, which
might enable it either to reach a port or elude capture
by the enemy.

Our new ships of warnow in process of construction
are being built, for the most part, after English plans
and drawings, not of the most recent date. Their speed
will be considerably less than some of the latest Ger-
man and French vessels. This is to be regretted, as it
is now generally admitted in naval circles that high
speed, the highest attainable, is the first requisite
for the modern man-of-war. The ship must be equal
in speed to anything that can be brought against her,
otherwise the ad versary has a striking advantage.

As an example, take the armored turret cruiser
Maine, the construction of which has been commenced
at the Navy Yard in Brooklyn. This ship is to be of
6,660 tons, 310 ft. long, 57 ft. beam, 8,750 horse power,
calculated speed 1914 miles per hour. How slow and
old-fashioned this boat is likely to be will be under-
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stood in view of the fact that the Germans already
have atloat such vessels as the armored cruiser Greif,
2,000 tons, 5,400 horse power, speed 23 knots, or almost
27 miles per hour.

Domestic Animals as Vehicles of Infection.

It is reported from Chicago that a by no means in-
considerable local outbreak of scarlatina has been
brought about by a cat, which acted as the means of
conveying the infection. It has long been known that
almost anything which can serve as a vehicle for carry-
ing the desquamating epithelium of scarlatina patients
may act as an intermediary between sickand healthy ;
and although recent study of the specific fevers tends
to show that the period in which these diseases are
most likely to be communicated is the acute stage
rather than that of convalescence, it must be admitted
that some of these diseases can be conveyed by such
methods as the reception and subsequent discharge of
infectious material from the coat of a cat nursed by
patients. But that anything like an outbreak of
scarlatina should be directly brought about bysuch a
cause is contrary to experience, which goes to show
that this disease is not often communicated from one
person to another through the agency of a third party
who is free from the disease ; and it is far more prob-
able that any extension of scarlatina in the case re-
ferred to was due to infection contracted directly from
the first person to whom the disease was conveyed.
But our main object in referring to the incident is to
draw attention to the fact that the domestic animals do
constitute a distinct danger to man, in so far as some of
the specific infectious fevers are concerned. As yet we
know nothing about any disease in the cat which can
lead to scarlatina in the human subject. But itis pro-
bably highly different as regards diphtheria, for a
number of instances have been placed on record in
which, while diphtheria has been prevalent in the
human subject, a similar if not the same disease has
been ascertained to exist among cats, and it is certain
that in some prevalences there has been close associa-
tion between the human sick and the affected animals.

We are at present only just on the borderland of a
wide subject—namely, that of the relationship of dis-
eases of the lower animals to diseasesin man; and we
may possibly learn hereafter that, apart from the
origin of infective diseases in the lower animals, the
latter may serve as media for communicating infections
to an extent as yet not understood. Certain it is that
the manner in which dogs, cats, and other domestic
animals are at times fondled by those to whoin they
belong, and to whom they become attached, is not free
from risk.—Lancet.

—_— . —r—
The New War Ship Maine.

At the Navy Yard, Brooklyn, N. Y., work has been
commenced on the construction of the twin-screw
armored turret cruiser Maine, and immense amounts of
material and plant have been delivered. This vessel,
the largest ever built at the Brooklyn yard, will be of
6.650 tons, and in general appearance will resemble the
Brazilian cruiser Riachuelo, but will be larger and
more fully equipped. The ship was designed by Com-
modore T. D. Wilson, Chief of the Bureau of Con-
struction and Repair, and his plans were accepted
after considerable discussion and investigation. The
Maine will be 310 ft. long between perpendiculars, 57 ft.
beam, 2114 ft. draught, built of steel, with cast steel
stem, stern, post and rudder frame. There will be 174
water-tight compartments, and even should the ex-
tremities above the under-water steel proteetive deck
be shot through and through, the remmaining buoyancy
would be sufficient to insure floating aund fighting
capability. Thearmor belt will be 11 in. thick. The
main battery will consist of four10 in. guns, throwing
500 1b. projectiles, mounted in pairs, in turrets 1014 in.
thick, also six 6 in. rifled guns. The guns can be fired
directly ahead and astern, and the latest appliances
for handling them will be fitted. The secondary bat-
tery consists of twenty-one Hotchkiss rapid-firing and
revolving guns and four Gatling guns, grouped to se-
cure a heavy concentrated fire. There are also to be
four torpedo launching tubes above water and three
below, but the type of torpedo is not yet determined
upon. The engines will be of 8,750 horse power, capa-
ble of driving her at seventeen knots an hour, and she
will have great coal-carrying capacity. She will be
bark-rigged, with armored tops, and will carry a coin-
plement of 30 officers and 444 mnen.

—_— . ————
Naval Volunteer Defense,

A public meeting was lately held at Brighton, pre-
sided over by the mayor, in support of the Naval
Volunteer Defense Association. Earl Cowper, as presi-
dent of the association, gave an address, in which he
explained its objects in detail. He said it was started
three yearsago, when there were grave fears of the
possibility of a war with Russia, and their object was
to organize and encourage local volunteer efforts in
the defense of the coasts. If in the time of war priva-
teering were to be again introduced, the consequence
would be mniost serious. The best means of defense
was to have quick-firing guns on fast steamers.
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‘The United States vs. the American Bell Telephone
Company.

AN IMPORTANT DECISION BY THE SUPREME COURT.

When the present administration came into office in
1883, among the eminent men whom President Cleve-
land selected for his cabinet was the Hon. AugustusH.
Garland, of Arkansas, who was appointed Attorney-
General. and he still exercises the high functions of pre-
siding officer over the Department of Justice.

A few weeks after the new minister had taken his
seat, it was announced that under theauthority of the
Department of Justice asuit had been instituted by the
United States government against the American Bell
Telephone Company, to recall, repeal, and annul Bell’s
telephone patent 174,465, granted March 7, 1876, on the
ground, among other things, of fraud in the issue of
the patent. :

It was then also made public that the Hon. Mr. Gar
land, the Minister of Justice, was interested to the ex-
tent of one million dollars as proprietor in the stock of
the Pan-Electric Telephone Company, the instruments
used and belonging to the company being the patented
inventions of J. Harris Rogers, granted in 1881. These
instruments were claimed by the Bell people to be in-
fringements on the Bell patent, and the Bell company
had at this time brought suits and sought to obtain an
injunction to prevent the further use of the instru-
ments. In one of these suits one of the reasons alleged
by the defendants why the injunction ought not to be
granted was that the United States government had
begun a suit to annul the Bell patent.
the circuit court granted the injunction.

The same lawyers that acted for the Pan-Electric
Telephone Company, in which Attorney-General Gar-
Iand was so heavily interested, were by his authority
to act for and on behalf of the United States govern-
ment in prosecuting the suit against the Bell Telephone
Company, and since that time this fight against the
Bell ecninpany has been carried on at the expense of
the United States,the Pan-Electric lawyers being paid
out of the treasury of the United States.

Such in brief is asketch of the origin and pushing
of the suit in which the United States government
stands as the plaintiff and the Amerjcan Bell Tele-
phone Company is the defendant.

After sundry legal delaying dodges on the part of the
Bell company the case was brought to a hearing in the
United States Circuit Court in Massachusetts, before
Judges Colt and Nelson. The main charge presented
on the part of the government. was that Bell’s patent
was procured by fraud and that Bell was not the first
inventor of the telephone.

The Bell company, through its attorneys, waiving

for the time any answer to the allegations made in the
government’s bill in equity, filed a demurrer, in which
they asserted that the United States had no right, in
“the absence of a specific statute granting that power,
tobring a suit to cancel a patent for an invention.
They declared that such a suit could only be brought
by a private party, and not by the government. The
Circuit Court sustained the Bell company’s demurrer,
and refused to entertain the government’s bill. From
that decision the United States took an appeal to the
Supreme Court, which, on November 12, 1888, through
Justice Miller, reversed the decision of the lower court
in a long and elaborate opinion, from which we make
the following extracts :

After a review of the case, the opinion says that the
defendant demurs generally to the whole bill, and in
that demurrer objects to specific portions of the bill,
and it may be very doubtful whether these are not so
mixed up in the same pleading as to make the demur-
rer void so far as it relates to such parts of it. As the
mmain questions in the demurrer, however, relate to
matters which go to the merits of the whole bill, they
are probably all that it is necessary to consider here.
The court then takes up the three grounds of demur-
rer. The first ground, the question of multifarious-
ness, the court does not think needs much considera-
tion. o

The court, then, skipping for the time being the se-
cond ground, takes up the third ground of demurrer,
which is that the bill does not set forth any fraud in
the procuring of said patents. On this point the court
says that the bill alleges that Bell knew at the time of
filing his application for the patent of March 7, 1876,
that he was not the first inventor, as the law required
he should be ; that the statements made by Bell in his
application constituted deception and fraud upon the
government, and did deceive complainant and cause
complainant to deliver the patent to Bell, which would
not otherwise have been done ; that in his application
Bell misled the Patent Office by a statement that his
invention was for ‘‘an improvement in telegraphy,”
and -especially for a patent for a method of ** multiple
telegraphy,” and that lie carefully and intentional-
ly refrained from any expression which would lead to
the idea that his invention was to be used as a tele-
phone or was capable of such use. The bill also
described certain discoveries which anticipated Bell's
patent, and which it is declared rendered it void, and
further states that he practiced fraud upon various
named persons. :

Nevertheless,
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The court is of opinion that if Bell was aware at the
time he procured his patents that the same matter had
been previously discovered and put into operation by
other persans, he was guilty of such a fraud upon the
public that the monopoly which these patents grant to
him ought to be revoked and annulled. The fraud
alleged, it says, is precisely the fraud which would be
committed in a case of the kind set forth. It is the
fraud of obtaining a patent for an invention of which
the party knew he was not the original inventor. This
priority of invention is absolutely necessary to the
right to have such a patent granted, and can in no
case be dispensed with.

There can be no question that if the bill be taken as
true, there is enough in it to establish the fraud in the
procurement of the patent and to justify its cancella-
tion if the court has jurisdiction to do so.

The court then proceeds to take up the most im-
portant feature of the demgurrer, the second ground,
which alleges that the bill does not show any power or
authority, and that no power or authority in law ex-
ists, in any person or party or any court, to bring or
entertain the suit.

It will be observed, says the court, that this broad
assertion admits that a party may practice an inten-
tional fraud upon the officers of the government who
are authorized and whose duty it is to decide upon his
right to a patent, and that he may by means of that
fraud perpetrate a grievous wrong upon the general
public, upon the United States, and upon its represen-
tatives. It admits that by prostituting the formns of
law to his service he may obtain an instrument bearing
the authority of the government of the United States
entitling him to a monopoly in the use of an invention
which he never originated or a discover which was
made by others, and which, however generally useful
or even necessary it may become, is under his absolute
and exclusive control, either as to the use it may be
put to or as to the price he may charge for it during
the life of the grant.

It assumes that the government, which has thusbeen
imposed upon and deceived,is utterly helpless, and that
it can take no steps to correct the evil or to redress
the fraud. If such a fraud were practiced upon an in-
dividual, he would have a remedy in any court having
jurisdicetion to correct frauds and mistakes and to re-
lieve against accident, but it is said that the govern-
ment of the United States—the representative of sixty
millions of people, acting for them, on their behalf,
and under their authority—can have no remedy against
afraud which affects them all and whose influence may
be unlimited.

It would be a strange anomaly in a government or-
ganized upon a system which rigidly separates the
executive, legislative, and judicial branches to hold
that in that department there should be no remedy
for such a wrong. In the case of land patents this
court has repeatedly held that the circuit courts of
the United States have jurisdiction to set aside land
patents for fraud. These cases establish the right of
the United States to bring suits in its own courts to
be relieved against fraud commmitted in cases of a class
exactly similar to that charged in the present case. It
is also to be observed that in those cases there is no
express act of Congress authorizing such procedure.
Furthermore, there is a striking similarity in the lan-
guage of the Constitution relating to patents for in-
vention and for land. The powers, therefore, though
exercised by different officers, are of the same nature,
character, and-validity.

The court then proceeds to a consideration of the
objection raised by the Bell company that such a pro-
ceeding as the present one must be brought in a com-
mon law court and not in a court of equity. The
elaborate argument of the counsel for Bell to show
that the English course of procedure, upon which our
judicial system is based, required that the case should
be brought in a common law court isreviewed, and is-
sue is taken with the conclusion reached by the Bell
company’s lawyers. The course of English jurispru-
dence, however, the court says, can have little force in
limiting or restricting the measures of the government
of the United States. There is in this country no king.
No man possesses a prerogative right, and patents do
not proceed from the President, but from the United
States. The seal by which patents are made valid is
that of the Patent Office, as authorized by Congress,
and is not that of the President. The granting of a
patent is a quasi-judicial proceeding, not subject to be
repealed by the President, the Secretary of the In-
terior, or the Commissioner of Patents when once is-
sued. If an application for a patent is denied by the
Commissioner of Patents, the case may be taken to the
Supreme Court of the District of Columbia by author-
ity of a statute of Congress, and the court has author-
ity to compel the issuance of a patent. The United
States, in the present case, is under an obligation to
protect the public from the monopoly secured under a
patent alleged to have been procured by fraud.

The United States by issuing the patents to the Bell
company sought to be annulled has taken from the
public rights of immense value and bestowed them
upon the patentee. The government and its officers,
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acting as the agents of the people, have taken from
them valuable privileges and conferred them upon the

patentee. These privileges constitute a property so
large that nobody has been able to estimate its value.
In argument it has been stated at $25,000,.00. 'This
property has been taken from the public and conferred
upon the patentees by one of the departments of the
government under the forms of law, but it is charged
to have been done because the officers of the govern-
ment were deceived and misled by the patentee. That
the government, authorized both by the Constitution
and the statutes to bring suits at law and in equity,
should find it its duty to correct this evil, to recall
these patents, and to give a remedy for this fraud is se
clear as to need no argument, and the proper remedy,
it seemns to the court, is the one‘adopted by the govern-
ment in this case.

In conclusion, the court says : We think the doctrine
that the United States is not entitled to obtain the
cancellation of an instrument obtained from it by
fraud—an instrument which affects the whole public,
whose protection from such a fraud is eminently the
duty of the United States—is not sound. The decree
of the circuit court of Massachusetts dismissing the
government’s bill is, therefore, reversed and the cause
remanded to that court with directions to overrule the
demurrer, with leave to the defendants to plead or
answer, or both, within a reasonable time to be fixed
by that court. Opinion by Justice Miller.

There was a large crowd present in the court room
in anticipation of the decision in this case. A great
deal of interest has attached to the case, and both sides
have been represented by an able array of counsel,
Judge Thurman, Solicitor-General Jenks, and Jeff
Chandler being among the attorneys representing the
government, while Messrs. Storrow and Dickerson, who
have represented the Bell company in all its litigation
for years, appeared in behalf of the telephone com-
pany.

The stock of the American Bell Telephone Co. fell
several points on the market as soon as the result of
the decision was made known. It is claimed by the
Bell people that all the evidence which it is possible
for the government to produce against the Bell patents
has been already heard by the Supreme Court and
decided to be of no value; such, for example, as the
prior invention of the telephone by Reis, Gray, Hol-
com, Meucci, Drawbaugh, and others. This may be
true, and yet it by no means follows that the court
may not reach a different conclusion if a new, more
clear, and better presentation of the evidence can be
had. The Bell folks were sure of a favorable decision
in the present case ; but instead thereof met with an
ignominious defeat.

There is, moreover, one item of new evidence which
is likely to be brought forward as bearing on the sub-
ject. We allude to the patent granted to Royal E.
House, May 12, 1868, for a phonetic telegraph nearly
eight years prior to Bell’s patent. These devices are
constructed upon the same principle ; in both of them
the famous ‘* undulatory current” is found, and even
the form of apparatus employed by the respective in-
ventors is very nearly the same. If we throw aside the
earlier Reis telephone, then House was the prior in-
ventor of the device shown by Bell, and was entitled to
the broad claim granted March 7, 1876, to Bell, nawely :

‘“The method of, and apparatus for, transwitting
vocal or other sounds telegraphically, as herein
described, by causing electrical undulations, similar in
form to the vibrations of the air accompanying the
said vocal or other sounds, substantially as set forth.”

House's prior instrument is capable of voeal trans-
mission just as described in Bell’s above claim ; and if
this is so, it necessarily follows, the issue of said claimn
to Bell was illegal, and therefore must be held to be
void.

Patent Law in America.

At a recent meeting of the Inventors’ Institute, Lon-
don, the chairman, Adwiral Selwyn, stated that the
American government prosecuted and punished men
who infringed patents, and the inventor was put to no
expense in the matter. The admiral is sadly mistaken,
as our inventors know by sad experience. In this
country the inventor is obliged to prosecute infringers
at his own expense, and the way the prominent patent
lawyers pile their charges upon him is frightful. Pa-
tent law business in this country is a most profitable
branch of the legal profession. Every patent lawyer
of any*note is rich and enjoys a large income.

 —

IN Philadelphia the Bell Telephone Company is
building a conduit three feet wide through the main
streets and avenues of the city, which will contain fifty
8 inch iron pipesand fifty wooden tubes laid in cement,
with a capacity of 100 wires each, a total of 10,000 wires.
Connection will be made with each block by a branch
running from a main conduit to the middle of the
block, and in nearly all the blocks there are small
streets and alleys in which the distributing poles can
be conveniently erected, leaving the main streets en-
tirely free from wires.
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AN IMPROVED WATER HEATER.

A heater to be set in a trough or tank holding
water, to heat the water to anydesired degree, as drink
for stock, or for tempering milk, etc., as required
about a farm or house, is illustrated herewith, and
has been patented by Mr. Herbert E. Harrington, of

T B NN
HARRINGTON'S WATER HEATER.

Walden, Vt. It is made with an outer shell or wall,
from which leads a smoke flue, a readily removable
covered fire box being placed within the outer shell,
and its draught flue connected with the outer one, the
whole to be placed in a trough or tank containing
water. The outer shell is preferably fastened to the
bottom of the trough, and the fire box is supported
therein so as to leave a clear space between it and the
sides and bottom of the shell. In one side of the fire
box is a vertical partition forming an air flue, with an
opening at the bottomm and one higher up into the
fuel chamber, with means for carefully regulating the
draught, the cover of the fire box being made in two
parts, a main part fitting the top of the fuel chamber,
and a smaller segmental portion forming the lid of the
air flue. The shell has on its inside a radial, or
nearly radial, vertically ranging narrow plate, and a
vertically ranging plate is fixed to the outside of the
fire box, the arrangement being such that by turning
the box the draught circuit may be regulated through
the heater to the outer flue, the hot products of the
fuel chamber being thus carried against the entire
inner wall of the shell, to warm and heat the water in
the trough. The fire box has a suitable bail by which
it may be readily lifted from the outer shell, for regu-
lating the temperature of the water or for recharging
the fuel chamber at a place distant from the trough.
_— .t er—
AN IMPROVED ROCK DRILL.

A drill especially designed for reaming out or en-
larging drill holes at the base, so as to form a cham-
ber or pocket for the charge, is illustrated herewith,
and has been patented by Mr. Daniel Kilpatrick, of
Morning Sun, Iowa. The point of the implement
consists of a eylinder with a central square recess hav-
ing a circular screw-threaded portion atits upper end,
while from its base are outward and downwardly curv-
ing grooves. In this recessis a piston or drill holder,
square in cross section, mmade of two spring steel plates,
between the lower ends of which are pivoted the
drills proper, asshown in the two sectional views, while
the upper ends of the plates are offset, or bent inward,
and formed with a round aperture and recess adapted
to receive the enlarged pointed head of the lower end
of the feed rod. The shank of the inplement may be
made of gas pipe, with a T-shaped steel top piece,
to which is fitted wooden handles, the feed rod ex-
tending through a central threaded aperture of the top
piece, anddaving a threaded upper portion terminating
inahand wheel. Theimplement being inserted until its

KILPATRICK’S ROCK DRILLING IMPLEMENT.
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point rests at the base of a drill hole, the hand wheel
of the feed rod is turned to advance the drills down-
wardly and outwardly, while the implement is re-
volved by means of the handles fixed in the top piece,
to enlarge the base of the hole.
_— -t r——
The London Hydraulic Power Company.

Water power for driving lathes, sewing machines,
printing presses, elevators, electric light machines, ete.,
is supplied by the above company with much success.

The demand upon the mains of this company is con-
tinually increasing. The company hasonly been estab-
lished five years, and already it has been found neces-
sary to build a second pumping station at Millbank
Street, Westminster, in addition to the central one at
Falecon Wharf, Blackfriars. The number of consum-
ers is 780, and the weekly consumption of water over
3,000,000 gallons. Nearly thirty miles of hydraulic
mains are at present laid in London, embracing nearly
the whole of the City and Southwark, and extending
westward to Victoria Station, Westminster, Pall Mall,
and Piccadilly. The power is available day and night
and on Sunday, all the year round, at a pressure of 700
lb. per square inch,

>

AN IMPROVED TRUNK BRACE.

A simple and effective device for strengthening
traveling trunks, that they may better withstand
rough handling, has been patented by Messrs. George
W. Rush and Joseph J. Weightman, and is illustrated
herewith. A metal loop, consisting of two flat mem-
bers, is hinged on top at each end, the members ex-
tending diagonally downward toward each other on
either side of the trunk handle. These members are
united at their lower ends by a transverse bar adapted
to be engaged with a fastening device, shown in the
small figures, having a locking lever which may be
swung upward for disengagement of the loop, asshown
in Fig. 4, while by engaging the loop with the notch

\} AN
AR
RUSH AND WEIGHTMAN’S TRUNK BRACE.

in the lever, and pressing the latter down into a cen-
tral opening and depression in the body of the device,
the loop is firmly held in tension against the end of the
trunk. This brace may also be applied at the front as
well as the ends of the trunk, and may also be made of
wire, in the shape of a parallelogram or other form.

For further information relative to this invention
address Mesgrs. G. W. Rush & Co., Bridgeton, N. J.

—_— - eo———
Rules for Fat People and for Lean,

To increase the weight : Eat, to the extent of satis-
fying a natural appetite, of fat meats, butter, cream,
nilk, cocoa, chocolate, bread, potatoes, peas, parsnips,
carrots, beets, farinaceous foods, as Indian corn, rice,
tapioca, sago, corn starch, pastry, custards, oatmeal,
sugar, sweet wines, and ale. Avoid acids. Exercise as
little as possible; sleep all you can, and don’t worry or
fret.

To reduce the weight : Eat, to the extent of satisfy-
ing a natural appetite, of lean meat, poultry, game,
eggs, milk moderately, green vegetables, turnips, suc-
culent fruits, tea or coffee. Drink lime juice, lemonade,
and acid drinks. Avoid fat, butter, cream, sugar,
pastry, rice, sago, tapioca, corn starch, potatoes,
carrots, beets, parsnips, and sweet wines. Exercise
freely.—Kansas City Medical Index.

G

THE large stones at the base of the Gate City
National Bank building are smooth and soft, and
make excellent whetstones. This fact has become
known to a great many citizens and small boys, and it
is no uncommon sight to see a half dozen persons
standing near the building sharpening their knives.
Whenever two men stop at the bank corner to hold a
conversation, out come their knives, and the sharpen-
ing goes on as long as the talk lasts.—Atlanta Journal.
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AN IMPROVED ADVERTISING DEVICE.

A novelty in the advertising line has been patented
by Ed. C. Magnus, 244 and 246 East Randolph Street,
Chicago, Ill., and is illustrated herewith. It provides
for utilizing the jolting or trembling of public convey-
ances, such as cars, stages, ete., for giving motion to

MAGNUS' AUTOMATIC ADVERTISING DEVICE.

advertisements. The motion is obtained from spring-
supported weights, the vibrations of which are utilized
in such a way as to produce a great variety of effects.
The motor consists of one or more weights attached to
arms or levers, the latter being suspended from very
elastic springs. A disk or ratchet wheel is actuated
upon by pawls attached to the arms, but prevented
from retrograding by a fixed pawl. The arms vibrat-
ing, the disk will consequentlyrevolve. The illustration
shows one way of employing the motive power thus ob-
tained, the hand holding a card being made to alter-
nately appear and recede through a slit, for example,
which is effected by a crank pin engaging in one of two
parallel swinging arms from which the hand is sus-
pended. A great variety of other arrangements is pos-
sible ; for instance, colored disks or geometrical figures
can be made to rotate, or endless bands of fabric made
to move along openings, displaying more advertising
matter than would, under ordinary circumstances, oc-
cupy the allotted space, and pictures of any description
can be thus exhibited.
—_  —er—
Discriminating State Legislation.

The Supreme Court of New Hampshire lately held,
in the case of the State vs. Wiggin, that a statute fixing
the price of licenses for the sale of lightning rods at
$100 to citizens of the State and $500 to citizens of other
States created a discrimination prohibited by article 4,
section 2, of the Constitution of the United States,
which provides that the citizens of each State shall be
entitled to all privileges and immunities of citizens in
the several States.

- ——.e——
AN IMPROVED PADDLE WHEEL,

Horizontal paddle wheels, adapted to vessels of shal-
low draught, or with variable load lines, have been
patented by Mr. Richard Kirsch, of No. 7 Wall Street,
New York, and are herewith illustrated as applied to a
double-hulled vessel. The wheels have fixed blades radi-
ating from a central drum and power shaft, and are sub-
merged. Recesses in the hulls isolate the major por-
tion of the wheels, while a minor portion of the drums
with a corresponding number of blades project into
the open water. The two straight sides of the hulls
inclose a waterway undisturbed by the wave of pro-
gression which follows the curved outsides of the hulls,
and the wheels operate in undisturbed water. The
drums of the wheels are made to project sufficiently to
compensate for the slip of the wheels, so that, by nar-
rowing the channel where the slip occurs, the normal
water level may be maintained throughout the chan-
nel.

%ﬂ.\\w\\\\

KIRSCH'S HORIZONTAL PADDLE WHEEL,
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SIMPLE EXPERIMENTS IN PHYSICS,
BY GEO. M. HOPKINS,

As a means of illustration, nothing can excel projec-
tion by means of a good optical lantern. Not only can
pictures and diagrams be shown clearly to a large as-
semblage, but apparatus of various kinds may be pro-

Fig. 1.—ARAGO EXPERIMENT.

jected on a mammoth scale, many chemical actions
may be exhibited, the phenomena of light, heat, elec-
tricity, and magnetisin mmay be shown in various ways.
In fact, there is scarcely a branch of physies that may
not be illustrated in this way. The lantern is becom-
ing deservedly popular in colleges and schools and for
private use. Besides being of great use for general in-
struction, it affords a means of rational amusement and
entertainment.

A poor lantern, like any other inferior piece of ap-
paratus, is undesirable. An instrument for scientific
work should have a triple condenser, a rectilinear ob-
jective, a swinging front for the vertical attachment, a
calcium or electric light, polariscopic and microscopic
attachments, an erecting prisin, and an alum or water
tank. Such an instrument may now be purchased for
a reasonable price, so that there is no economy in mak-
ing one’s own instrument. It will, however, be found
advantageous to mnake the attachments.

A simple way of illustrating Arago’s experiment
showing the magnetizing effect of an electric current

Fig. 2.-MAGNETIZATION BY MEANS OF SPIRALS.

on soft iron, is represented in Fig. 1. The lantern to
which this and other pieces of apparatus are adapted
is provided with two rods projecting from the front of
the instrument and connected with binding posts,
which in turn are connected with a battery or dynamo.
The base of this apparatus is furnished with spring
clips for engaging the conducting rods of the lantern.
To the upper ends of two posts rising from the base are
attached the extremities of a copper wire, which is bent
into spirals at its fixed ends. The wire is bent twice at
right angles, and is curved downwardly between the
arms extending from the spirals. Theendsof this wire
are connected with the clips. On the base below the
curved part of the wire is placed a box well filled with
iron filings. The box and the wire are projected on the
screen, an erecting’ prism being used. The wire is
pressed downward into the filings and withdrawn be-
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fore the current passes, to show that the wire, uninflu-
enced by the current, is not able to lift the filings. The
current issent through the wire, whenitisagain dipped
into the filings. This time it will take up a quantity
of the filings, as shown in the engraving, each frag-
ment of iron becoming a magnet, which tends to place
itself at right angles to the current. When the current
is interrupted, the filings fall.

In Fig.? is represented a device for showing the
magnetizing effect of a helix, also the different results
secured by helices wound in opposite directions. The
frame is provided with metal clips for attachment to
the rods of the lantern, and two helices, which are op-
positely wound with respect to each other, are stretched
across the frame.

The ends of the helices are connected with the clips,
so that the current passes from one clip through both
helices, as indicated by dotted lines, to the other clip.
The helices are provided with a coating of insulating
varnish. A darning needle is placed in each helix,
and when no current is passing, a magnetized cambric

Fig. 3.—STURGEON’S MAGNET.

needle, suspended by a fine thread, is held near the ends
of the needles in alternation. Itisdrawn toward both
alike.

After a current has been sent through the helices
it will be found that the darning needles are mag-
netie, but, owing to the opposite winding of the helices,
corresponding ends will have opposite polarity, as will
be shown by again presenting the suspended cambric
needle to the ends of the darning needles. It will be
attracted by one and repelled by the other. By plac-
ing a U-shaped piece of soft iron wire in the helices, as
shown in Fig. 3, the construction of the first electro-
magnet (Sturgeon’s) is clearly illustrated. In Fig. 4 is
shown a device for projecting the incandescent lamp.

It is suspended from two conductors, and its image is'
thrown upon the sereen with a dull light which is just,

sufficient to clearly show the outline of the lamp and

|the black carbon filament. A current is then sent

through the lamp, when the filament becomes incan-
descent and shows as a brilliant arch on the screen,
while all of the parts of the lamp are distinctly visible.

In Fig. 5is shown a method of projecting the elec-
tric arc which has the advantage of showing the car-
bons before the arc is formed, and also of rendering
them visible during the experiment. The lamp con-
sists of two wire carbon holders attached to a wooden
standard and connected with the rods of the lantern,
as in the cases before described. The carbons are pro-
jected with a dim light, showing the crater of the
positive carbon and the point of the negative carbon.
Then the current is turned on, the carbons are brought
into contact and separated, forming the are, the points
soon become incandescent, and the arc light, in full
operation, is seen on a large scale on the screen.

These experiments are very striking when seen upon
a large screen, the projection of the are and incan-
descent lights being particularly interesting.

Our First Imported Locomotive.

In our sketch, in September last, of the venerable
octogenarian, Eli Cooper, engineer on the first railway
train from Boston to I.owell, it was inadvertently
stated that the locomotive, the Stephenson, brought
from England in 1834, was the first locomotive im-

Fig. 4 —INCANDESCENT LAMP ARRANGED FOR
PROJECTION.

ported. The Stourbridge Lion, which is reported as
having made but one trip, had, however, the prece-
dence of the Stephenson by some five years. It was
built at Stourbridge, England, and imported by the
Delaware & Hudson Canal Company. Horatio Allen,
of Orange, N. J., then chief engineer of that company,
thus speaks of the trial trip, in a note under date of
January 18 last, addressed to Mr. J. E. Watkins,
Curator of the National Museum, Smithsonian Insti-
tution :

‘“The locomotive known as the Stourbridge Lion
was the first locomotive run on this continent. The oc-
currence took place at Honesdale, Pa., August 9, 1829,
on the mine railroad of the Delaware & Hudson Canal
Company. The locomotive was one of three built for
that company in England, in 1828, under my direction
as to plans, which were received in the city of New
York early in the year 1829. Through circumstances
not necessary to state, I ran the locomotive myself—a
responsibility I had never undertaken before and have .

Fig. 5—PROJECTION OF THE ARC.

never repeated since. Thus on this first movement by
steam on railroads on this continent I was engineer,
fireman, brakeman, conductor, and passenger.”
—_—  etere————
EXPLOSION OF A PETROLEUM STEAMER AT CALAIS,
FRANCE,

On October 16, a few minutes after nine o’clock in
the evening, the usually quiet seaport of Calais was
startled by a tremendous explosion. The inhabitants
were terribly startled, the shock to the houses being
terrific, and many people took to the streets, believing
that an earthquake had occurred, windows being
broken in all directions, and the gas being suddenly
extinguished. It was soon ascertained that the ex-
plosion had taken place on board the Ville de Calais,
a new vessel of some thousand tons register, which
had been built for carrying petroleum between Calais

EXPLOSION OF A PETROLEUM STEAMER AT CALAIS, FRANCE.
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and New York, from which place she had lately ar-
rived. For this purpose she had been fitted with va-
rious tanks and tubes. She had completed the dis-
charge of her cargo the previous day, and at the time
of the explosion water was being pumped into her bal-
last tanks. Itis supposed that the disaster was caused
by one of the engineers taking a naked light into the
hold in order to examine these tanks, thus igniting
the gas which had generated from the petroleum. The
wreck of the vessel, the T%mes correspondent states,
presented a remarkable appearance. The crew num-
bered twenty-six hands, but at the time only ten per-
sons were on board. The captain, with his wife and
another lady, were in their cabin in the after part of
the steamer, and this remained almost intact, as
though nothing had happened—the captain never im-
agining that the accident was so serious until he came
on deck. The rest of the ship, with the exception of a
small part of the forecastle, was blown into the air,
and scattered in all directions, while the sides of the
vessel were blown clean away. Some heavy pieces of
machinery were hurled three-quarters of a mile or more.
Almost simultaneously with the explosion, a huge
cloud of black snoke and debris rose into the air, and
burst into a column of flame of great height—the hull
becoming a mass of flame, which was not extinguished
until the next morning. Three persons lost their lives,
one of the engineers, one of the ship’s officers, and a
seaman. Considering that the dock was full of timber-
laden shipping, and that the quays were laden with
logs, it is marvelous that the disaster was not far
greater. Our illustration is from -a sketch forwarded
by Mr. Frank Merridew, of the British and Foreign
Library, Boulogne.—The Graphic.

-

Type Writer Ribbons,
BY ISIDOR FURST.

The ever recurring query as to reinking type writer
ribbons has been kindly referred to me by the editors
of this journal.

In treating of this question the second time, I shall
endeavor to put whatever knowledge I possess regard-
ing it into such form as will enable any person of aver-
age skill to make an ink suitable for any particular
style of ribbon and apply it. I mean to illustrate the
principles involved and how to meet the various re-
quirements. My reason for doing this, rather than to
give a specific formula to be followed in every instance,
is that often an experimenter has already produced an

ink which lacks only some correction to make it en-

tirely suitable; for ‘‘ there are many ways leading to
Rome.” Besides, an ink which may have been suitable
at one time may fail at another, because used under
different conditions, and once a person knows how to
correct a defect, the ink may be made to answer all
purposes.

The constituents of an ink for type writer ribbons
mway be broadly divided into four elements : 1, the pig-
ment; 2, the vehicle ; 8, the corrigent ; 4, the solvent.
The elements will differ with the kind of ink desired,
whether permanent or copying. :

Permanent (Record) Ink.—Any finely divided, non-
fading color may be used as the pigment, vaseline is the
best vehicle, and wax the corrigent. In order to make
the ribbon last a long time with one inking, as much
pigment as feasible should be used. Suppose we wish
to make black record ink. Take some vaseline, melt
it on a slow fire or water bath, and incorporate by con-
stant stirring as much lampblack as it will take up
without becoming granular. Take from the fire and
allow it to cool. The ink is now practically finished,
except, if not entirely suitable on trial, it may be im-
proved by adding the corrigent wax in small quantity.
The ribbon should be charged with a very thin, evenly
divided amount of ink. Hence the necessity of a sol-
vent, in this instance a mixture of equal parts of petro-
leum benzine and rectified spirit of turpentine. In
this mixture dissolve a sufficient amount of the solid
ink by vigorous agitation to make a thin paint. Try
your ink on one extremity of the ribbon ; if too soft,
add a little wax to make it harder; if too pale, add
more coloring matter ; if too hard, add more vaseline.
If carefully applied to the ribbon, and the excess
brushed off, the result will be satisfactory.

On the same principle, other colors may be madeinto
ink ; but for delicate colors,albolene and bleached wax
should be the vehicle and corrigent, respectively.

The various printing inks may be used if properly
corrected. They require the addition of vaseline to
make them non-drying on the ribbon, and of some wax
if found too soft. Where printing inks are available,
they will be found to give excellent results if thus modi-
fied, as the pigment is well milled and finely divided.
Even black cosmetic may be made to answer, by the
addition of some lampblack to the solution in the mix-
ture of benzine and turpentine.

After thus having explained the principles underly-
ing the manufacture of permanent inks, I ean pass
more rapidly over the subject of copying inks, which is
governed by the same general rules. Personally I am
not in favor of the use of copying ink: first, because
the print is liable to fade, smear, and become invisible ;
second, because it is unsuitable for legal and other docu-
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ments of value; third, because it is easier to write two
or more copies at one operation with manifold (carbon)
paper than to make a second press copy after the writ-
ing is done. :

For copying inks, aniline colorsform the pigment ; a
mixture nf about three parts of water and one part of
glycerine, the vehicle; transparent soap (about one-
fourth part), the corrigent ; stronger aleohol (U. S. P.)
(about six parts), the solvent. The desired aniline color
will easily dissolve in the hot vehicle, soap will give the
ink the necessary body and counteract the hygroscopic
tendency of the glycerine, and in the stronger alcohol
the ink will readily dissolve so that it can be applied in
a finely divided state to the ribbon, where the evapo-
ratioun of the alcohol will leave it in a thin film. There
is little more to add. After your ink is made and tried
—if too soft, add a little more soap ; if too hard, alittle
more glycerine; if too pale, a little more pigment.
Probably printer’s copying ink can be utilized here
likewise, because every one now has the means to mod-
ify and correct it to make it answer the purpose. I
have not tried it, because I am opposed to copying
inks.

Users of the type writer should so set a fresh ribbon
as to start at the edge nearest the operator, allowing it
to run back and forth with the same adjustment until
exhausted along that strip ; then shift the ribbon for-
ward the width of one letter, running until exhausted,
and soon. Finally, when the whole ribbon is exhausted,
the color will have been equably used up, and on reink-
ing, the work will appear even in color, while it will
look patchy if some of the old ink has been left here
and there, and fresh ink applied over it.

According tothe directions here given, I have done
nearly all the reinking of my ribbons for more than
seven years, and I am sure, if the reader should fail, it
will be due to inattention on his part to some of the
principles laid down.—American Druggist.

The White Ant of the

Charles J. Maynard, Newtonville, Mass., in' the last
number of Psyche, a publication issued under the
auspices of the Cambridge (Mass.) Entomological
Club, says that among the many objects of interest
that engage the attention of the naturalist on the
Bahamas, perhaps the most striking are the nests of
the white ants. The first that I saw was in the vi-
cinity of Nassauin a cultivated field. It is the custom
among the natives upon clearing away any portion of
the low growth of trees that occupy the land before
it is tilled, to leave certain ones, which serve for bean
poles, or as a support for the stem of the yam, which
climbs to a considerable height. The tree usually se-
lected is the gumbo limbo, that has long naked
branches, the twigs of which are only scantily supplied
with leaves. These trees are so very often chosen by
the ants as a support that it is not infrequent to see
two or three nests in one field placed on them. The
color of these domiciles is nearly black, and as they are
often of a large size, they form conspicuous objects,
even when seen from a distance.

The nest of which I have spoken was placed upon a
limb some three feet from the ground, was about four
feet high by some two feet in diameter, and was very
nearly of the form of an old-fashioned beehive. This
object in the midst of the field presented such a singu-
lar appearance that it was only upon close observa-
tion that I convinced myself that it was not something
made by theowner of the field, and placed there by
him for some purpose.

Subsequent observation showed that the ants pre-
fer to build in openings, and that the gumbo limbo is
a favorite tree on which to place their nests. This may
be explained by the fact that the trunks of these
trees are covered with a smooth bark, thus rendering
the covered passages that the insects build between
the ground and nests more easy of construction than
on rougher material. There are two reasons that ap-
pear plausible why the ants prefer open fields to less
exposed and more shady locations, the first of which is
that they like the hot sunshine and free circulation to
dry the moist material which is used in the construe-
tion of the nests, second the materials from which
they gather their building supplies, and which con-
sist of dead wood, palm leaves, boards, shingles, ete.,
are much more abundant in the fields than elsewhere.
In fact, so universally are these situations chosen that
I do not now remember ever having seen a nest in any
other place.

The nests, as related, are most often placed in trees,
generally low and near the trunk, but I have occa-
sionally seen them among the branches. I have also
seen them on stumps and even on rocks, although
this support is rarely used.

In form, the nests are, as remarked, hive-shaped
whenever the basal support is large, but if it be small
the ants will then build around it, producing another
hive-shaped structure with its base upward, which,
resting against the base above, results in an oval-
shaped nest. Sometimes, owing to the situation, ir-
regularly formed nests are seen, but there is always a
tendency to assume the hive shape. The nests are
composed of various galleries, about 020 of an inch

Bahamas,
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high and about the same width, of varying length,
opening into othersin many directions. Thus the whole
system forms an exceedingly complicated labyrinth,
the clew of whichis difficult to find, but which ap-
pears to be perfectly understood by the insects. From
the nests to the ground, and wherever the passages
cross rocks the surfaces of which are exposed (and this
frequently occurs even at a considerable distance from
the nests), the roadways by which the ants travel are
always covered. These thoroughtares are of sufficient
width to allow the insects to pass freely at all points,
and upon breaking down any portion of a galiery
they may be seen hurrying in both directions.

‘Whenever their passageways are broken open, some
of the ants at once begin to repair it, and this brings
me to the material used in building, and the method
of depositing it. Fibers, gathered from dead wood,
leaves, ete., and mixed with enough earth to give it a
dark color, form the principal portion of their building
material. How this is applied was for a long tine a
mystery to me, for, although I had seen many hundred
nests, it was not until December 19 of last year that I
chanced upon one of them upon which visible labor
was being performed. 1 was passing a nest that stood
on the margin of a field on Andros, when, attracted
by its size, it being the largest that I had ever seen,
measuring six feet in height by four and a half in dia-
meter, I turned aside to examine it, and perceived
that a circular piece some six inches in diameter was
being built on one side. Something over two inches of
the outer margin of this portion had been completed,
leaving a circular hole in the center. On this portion
the ants were at work, standing around the uufinished
margin as close together as possible without interfering
with one another’s movements. The workers are con-
stantly changing. As one disappeared another took its
place. Upon appearing, each ant had its jaws filled
with building material, and as it reached the wall it
turned and exuded a drop of mucilaginous fluid from
the abdomen, then whirled instantly about and de-
posited its fibers upon it as it lay on the wall, mixing
and moulding the mass with its jaws. This pulp had
about the consistency of papier mache, and was readily
manipulated, forming a wall of about the thickness of
heavy writing paper. This hardens rapidly, but re-
mains pliable for some time ; thus the walls on the ex-
treme outer edge of the newly erected portion could be
bent without breaking, whereas the older portions are
quite brittle. .

As the orifice on which the ants were employed grew
smaller, fewer and fewer could find room, yet there was
no crowding, each keeping his accustommed distance
from his fellows. So one afteranother they disappeared,
as I watched, until but one was left to complete the
minute hole remaining.

These ants are very destructive to buildings, especi-
ally to the small houses of the negroes, and when they
have once obtained a foothold the house is doomed. I
knew of a small house in the neighborhood of Nassau
that had not been occupied for a year or two, that was
two-thirds devoured by them. There was a nest on
the roof, supported by the rafters, around which all the
shingles had disappeared, while others were much
eaten, and all the posts were thickly perforated with
their galleries. Such was the speed with which the
ants worked, through industry and numbers, that the
eroded surfaces appeared quite fresh, being of nearly
the color of newly cut wood. The owner of this house
informed me that he had destroyed every trace of the
nest many times, only to see it rebuilt as fast as the
ants could construet it.

—_————l-

Hew to Thaw Frozen Gas Pipes.

Mr. F. H. Shelton says : I took off from over the pipe
some 4 inches or 5 inches, just a,crust of earth, and
then put a couple of bushels of lime in the space,poured
water over it, and slaked it, and then put canvas over
that, and rocks on the canvas, so as to keep the wind
from getting underneath. Next morning, on return-
ing there, I found that the frost had been drawn out
from the ground for nearly 3 feet. You can appre-
ciate what an advantage that was, for picking through
frozen ground, with the thermometer below zero, is no
joke. Since then we have tried it several times. It is
an excellent plan if you have timme enough to let the
lime work. In the daytime you cannot afford to
waste the time, but if you have a spare night in which
to work, it is worth while to try it.

A Great Irrigation Project in Texas.

The director of the geological survey is of the opinion
that the recently conceived plan of constructing an im-
mense dam across the Rio Grande at or near El Paso
is perfectly practicable, but he thinks the question of
conflicting water rights must first be settled by the
enactment of a general law by Congress. The pur-
pose of the dam would be to irrigate the valley for
fifty miles and furnish motive power, to prevent de-
structive floods below here, and to settle the Mexican
boundary question by keeping the river in its proper
channel. It is proposed to make the dam an interna-
tional affair.
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Sorrespondence.

Alcohol vs, Snake Poison.
To the Editor of the Scientific American :

The extract quoted in your issue of November 10,
from the paper of Dr. Hudson on this subject, is liable
to mislead those who may be called on to treat snake
bite ; and as the SCIENTIFIC AMERICAN falls into the
hands of thousands of people, any statement in it is
apt to be of more interest to them than if it were noted
in a medical journal, whose readers are mainly profes-
gional, and who are not so easily misled as the general
public by erroneous reasoning. An experience with
twenty-three cases of snake bite in rattlesnake (Crotalus
horridus) and eight of water moccasin (Zoxicophis
pisctvorous), with the study of many instances reported
to me by capable physicians, leads me to believe that
alcohol ¢s the antidote to snake venom, and the only
reliable one. Laboratory experiments upon the lower
animals are of no real value in therapeutics as applie-
able to mman, and those referred to by Dr. Hudson were
fallacious in themselves. The admixture of a few
drops of aleohol or any other supposed antidote with
snake virus is misleading, for the quantity of the anti-
dote is infinitesimal as compared with the concentrat-
ed and deadly animal poison. To illustrate, a private
in the Second U. 8. infantry was bitten by a cotton
mouth (moceasin), and within less than four hours he
swallowed under iny direction three quarts and a little
over of good apple jack without any symptoms of in-
toxication until after the last three ounces, and then
only slightly. His pulse and respiration failed
promptly unless he was thus stimulated for nearly the
whole time. Now, knowing that the snake venom is
a powerful cardiac and nervous depressant, is it not
reasonable to say that the enormous stimulation was
borne only because of the persistent reduction of vital-
ity by the virus injected by the reptile? Where would
a few drops of alcohol be in such a case? I have seen
and examined the body: of a child killed in fifteen
minutes by a rattlesnake where the temporal vein re-
ceived the poison. She had no treatment. Ammonia
is too fugacious, bromine and permanganate are use-
less locally or internally, so also is the reputed cure-all
wild violet (V. sagitatta). Theé majority of presumed
deadly bitesare given by non-venomous reptiles, and
the escape of the snake or the loss of presence of mind
on the part of the person bitten leads to mistakes; but
in bona-fide venomous bites, alcohol in some form is
an absolute antidote when promptly and freely used.
The failure of the pulse is the guide, and as the poison
is rapidly absorbed, all ligatures, excisions, and cauter-
izations are siinply useless and aggravating. Intoxica-
tion is not desirable, but stimmulation should be evi-
dent to.avert sudden heart failure, and I may say in
this connection that in two instances the subcutane-
ous injection of atropia was markedly serviceable in
maintaining respiration. .

My cases occurred during my army life, between 1861
and 1872, and in the States of Alabama, Georgia,
Tennessee, and Virginia, two during the war and the
rest after that eventful period.

W. R. D. BLACKWOOD, M.D.
Philadelphia, Pa.

Capacity of Cylindrical Cisterns,
The Sanitary News gives the following table showing

the capacity in gallons for each foot in depth of eylin--

drical cisterns of any diameter :

Diameter. Gallons. Diameter. Gallons.
25 feet. 3,059 7 feet. 239
20 % 1,958 6% ** - 208
15 ¢ 1,101 6 176
14 959 5 ¢ 122
3 827 45 99
12 0% 705 4 “ 78
11 592 3 ol 4
10 489 2% 30

9 ¢ 396 2 «“ 19
8 ¢ 313

A Test for Saccharine.

In a recent number of the Chemical News, Mr. D.
Lindo described the following test for saccharine.
After placing the saccharine with concentrated nitric
acid in a small porcelain dish, evaporate to dryness on
the water bath, or by moving the flame of a spirit lamp
to and fro under the dish; blowing on the surface
occasionally to facilitate evaporation, and taking care
that the heat does not rise too high. If the dish is not
allowed to cool, and a few drops of strong solution of
potash in 50 per cent alcohol are added to the residue,
a faint yellow color only will be developed. Spread
the liquor over the surface of the dish ; and before it
has settled to the bottom apply heat with the lamp,
as above, quickly all over the under surface of the
dish. If the vapor of alcohol happens to ignite, it
must be at once extinguished. A great variety of
colors will be developed in this way. As the dish cools
and moisture is absorbed, the colors fade. By heating
they can be reproduced, though not in the same per-
fection as at first, -

PHOTOGRAPHIC NOTES.

Mounting and Finishing Silver Prints.—Probably
the best means of insuring the minimum of cockling
with a prevention of the expansion (more in one direc-
tion than in another) of the print which occurs when it
is mounted wet, is to give the backs of the prints a
good coating of starch while wet ; then allow them to
become dry, and, after a final trimming, lay them
down upon the mounts, which have been previously
moistened by passing a wet sponge over thew, and
then running each in succession through a rolling
press, by which the adhesion is made perfect.

The burnishing of prints seems a bete noir to some,
but it is a very simple operation. The print, after
being quite dry, is rubbed over with a lubricant com-
posed of three grains of Castile soap dissolved in an
ounce of alcohol. This is applied by a pad of cotton
wool or by flannel. The best results are obtained by
allowing an interval of some hours to intervene be-
tween the Inbricating and the burnishing. A high
polish will not be obtained unless the burnisher has
been well heated, for it is the heat and friction com-
bined that cause the polish. The photograph must be
passed quite through without any stoppage, even of
the most temporary nature, which would insure a
mark. To secure the best effect, the print must be
passed over the burnisher several times.

Since the introduction of burnishing, the application
of encaustic paste to prints, especially those of small
dimensions, has fallen much into disuse. But there is
no doubt that such paste confers greater brilliance
upon prints, more especially on such as are made on
somewhat lightly albumenized paper, rendering visible
some details which otherwise would not be seen. The
practice of waxing the surface of prints is one of a
respectable antiquity ; we know, at any rate, that for
several years anterior to a quarter of a century ago it
was adopted regularly in some establishments, e. g., in
that of Thurston Thompson, the photographer to
South Kensington Museum, not one print in which
collection but what underwent the treatment with en-
caustic paste. The mode of proceeding was as follows:
Equal parts, say one ounce each, of white wax and
spirits of turpentine were mixed by heat in an earthen-
ware vessel. A portion of this was applied by a clean
rag to the surface of the print, which was then sub-
jected to friction by a brush similar to that employed
for brushing clothes, until the surface was quite uni-
form. In the practice of others subsequently the tur-
pentine was displaced in favor of other solvents, such
as oil of lavender. The fine surface finish of the por-
traits of the late Adam Salomon, of Paris, was due to
the application of encaustic paste.

A surface finish of a different nature is imparted by
the adoption of enameling, so called. By this means
the very highest degree of finish capable of being at-
tained is placed within easy access of every photo-
grapher. The operation is easy in the extreme. The
first thing to do is to select one or more smooth plates
of glass without surface defects. No pains must be
spared in making one surface of this quite clean. Itis
then to be dusted over with powdered French chalk,
which must be well rubbed over every portion and all
superfluous particles wiped or brushed off. It is now
coated with plain collodion containing a modicumn of
castor oil to impart toughness. Enameling collodion,
as it is designated, is an article of commerce, and can
be purchased cheaper than it can be made. Plates
thus prepared may be stored away until wanted for
use.

An ounce of gelatine having been dissolved in eight
ounces of water, the prints are immersed in this for
about a minute and then transferred to the collodion-
ized glass, which has previously been made slightly
warm. Examine the print by looking through the
glass, and ascertain that there are no air bubbles
Allow the whole to become dry, which takes about a
day, then run the point gof a small knife around the
margin, raise up one corner, and strip the print from
the glass.

Almost every operator has his own special way of
carrying out details. For example, some apply a layer
of gelatine to the collodionized glass, and, allowing it
to set until it becomes tacky, they then immerse the
prints in plain water, and while wet lay them down
upon the gelatined glass. Others coat both glass and
print with gelatine, and superpose one on the other
just before the surface is set. If air bubbles are ob-
served, they are rubbed out by pressure with the
finger ; but if the print is removed from the water in a
dripping state, and placed upon the glass first at one
end and gently laid down in a curve, none will be pro-
duced. :

The mounting of glace or enameled prints is, in our
estimation, most conveniently effected in this way:
After the print has been on the glass for half an hour,
take two thin Bristol boards, and having previously
soaked them in the gelatine, place them, one at a time,
down upon the print, and allow to dry for twenty-four
hours before stripping. If the ordinary card mounts
are to be employed, they must be well sponged with the
gelatine before application to the print, and pressure
applied to the back to insure contact until the ad-
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hesion is perfect. It is, of course, well understood that
the prints must in this latter case have been properly
trimmed previous to the application of the mounts.

These remnarks would scarcely be complete wére we
to omit mention of the mounting of prints in optical
contact with glass, notwithstanding that we have so
often written about it.

The glass ought to be of as colorless a sample as pos-
sible, and made scrupulously clean. The print is first
soaked in plain cold water and then blotted off. In
a flat dish have a solution in the proportion of two
ounces of Nelson’s No. 2 soluble, or any other good
soluble gelatine, to the pint of water, and soak the
print in this. Then, having first placed the glass in
warim water—say 115° Fahr.—lift up the print by both
ends and lay it down with a slight curl upon the glass.
Some place the glass in the bottom of the tray contain-
ing the gelatine, and thus insure contact without the
possibility of any air bubbles forming. We have
seen quite successful results obtained even more simply
—a pool of gelatine being poured on the center of the
plate and a wet print laid down upon it, so as to force
the superfluous gelatine to flow to the margins.

Photography on Wood.—The Revue Photographique
gives the following directions for photographing upon
wood. Measure out :

Gelatine........cevevennieniinniiiiiins ciinnn, 8 grammes.
White 808p...ccveiveniiiiiieniiiiiiiieieeennnn, 8 «
Water......oooeiit ciiiiiiiiit i 500 c.c

The gelatine is allowed to swell, is dissolved in the
water bath, and the soap is added to it gradually,
stirring all the time. The mixture is then filtered
through muslin. A little zine white is added to it, and
it is then rubbed well into the wood to be used, and
then left to dry. The film should be as thin and equal
as possible. A coating of the following solution is
then applied to the wood by means of a broad brush :

AlbUmen. .....covviiiiiiiiiniiis cetiirrenans 30 grammes.
Chloride of ammonia........e.covuive cevena.. 12 “
Citricacid...........ovvt cviiiiiiiiiiii 02 it

A2 - 24c.c

Whip the albumen to a froth, let it settle, and then
add (in order) the water, the chloride of ammonia, and
the citric acid. When dry, this film is sensitized by
pouring on it a little of the following solution, and
spreading it with a glass rod:

Nitrate of silver.......ccoviiieiienniinenn.. 3'2 grammes,

A4 <3 31 cec
Pour off any excess of the sensitizer and allow it to dry
again. Print as usual. It is not necessary to over-
print. When sufficiently exposed, hold the printed
surface of the wooden block for three¢ minutes in a
weak solution of salt; in this the print will become
slightly paler. Wash under the water tap, and fix for
four or five winutes in a concentrated solution of hy-
posulphite of soda. Wash again for ten minutes under
the water tap and dry.—Br. Jour. of Photo.

-
<

A Novel Scheme for Harbor Defense.

According to a recent report in some of the Phila-
delphia newspapers, a large company, backed by mil-
lions of dollars, has proposed to the Secretary of the
Navy a striking and possibly effective scheme for the
defense of that harbor and the harbors of other cities
from the attacks of an enemy’s fleet by shooting ignited
petroleum at the unfriendly ships from the bottom of
the river and burning them up. The Rear-Admiral
hasbeen directed to study closely the harbor of Phila-
delphia and its approaches. The petroleum defense
scheme, the originators of which have induced the
government to make this preliminary examination of
the Philadelphia harbor, is a brilliant one in more re-
spects than one. A company has been orvganized at
Washington to develop the plan and to show its prac-
ticability.

It is proposed to sink perforated iron pipes in the
river bed and the approaches to the harbor, through
which petrolenmm can be forced to the surface of the
river by machinery and at a high pressure. In this
way a fierce stream of blazing oil can be sent down
on the enemy’s fleet to destroy it or drive it away.
It is claimed by the projectors that a flame can
be produced in this way as high as a ship’s mast, and
sent with terrific force on the attacking vessels many
miles from the point where the oil is supplied to the
systemn of submerged pipes. Ironvesselscouldnot pass
through this lake of fire, because it could be made to
extend many miles along the river. A experimentin
connection with the scheme will be made at Fort Mif-
flin in a few weeks. The necessary apparatus is alinost
ready at the present moment, and great things are ex-
pected from this test.

——————— il O P p———————

THE first of a fleet of electrical power boats, destined
for public use on the River Thames, London, was
launched from a yard at Chiswick a few days since.
The boat is intended to carry eighty passengers; her
length s 6514 feet, beam 10 feet, displacement 1214
tons, and speed, with the conservancy regulation, six
miles an hour. The machinery and storage cells are
placed below deck. The boat carries 200 E. P. S. ac-
cumulators, and two 714 horse power motors drive twin
three-bladed propellers.



326

Feientific Qmerican,

| NOVEMBER 24, 1888.

Port Arthur.

Mr. H. E. M. James says: Hunchun and the north-
ern garrisons of China are all of small importance when
compared with the great military and naval station of
Port Arthur, situcted at the extreme south of the pro-
vince of Manchuria. This place has been established
to oppose, not one European nation in particular, but
all, and it may be said to represent the net outcome of
the recent efforts the {Chinese have made .to adopt
European methods and appliances of war and to imi-
tate their system of defense. It is here that the
Chinese government consider they have created a first
line of defense against the powers of the West, and it
must be admitted that a naturally favored position has
been rendered the most formidable military station in
the empire by the efforts they and their European ad-
visers have bestowed upon it. Mr. James writes:

The hills to seaward are crowned with a series of forts,
thirteen in number, armed with very powerful Krupp
guns, and manned by artillerymen, who are drilled and
instructed by a German officer. The gar-
rison consists of 7,000 foreign drilled troops, armed with
the Mauser rifie, and there are field batteries besides.
During the war with the French 25,000 men are said to

have been massed at this place, which is in communi-
cation by telegraph with Newchwang and Pekin. The
hills on the landward side, which have not yet been
fortified, are covered with barracks, magazines, and
other offices, all connected by telephones, and on the
far side of all lies the native bazar. A graving dock
and a refuge dock are now under construction, at an
estimated cost of £250,000 sterling. On the eminence
overlooking the entrance of the port anelectrical search
apparatus is mounted to illuminate the sea and pre-
vent an enemy approaching under cover of darkness.
There are factories for submarine mines and torpedoes,
with a supply of torpedoes in stock ; in fact, Port
Arthur is like a good suburban villa—fitted with the
latest modern improvements.

— - tr———

Gas Works in a Cold Climate.

In the discussion of a paper read before the recent
meeting of the American Gas Light Association, Mr. J.
F. Secriversaid : I happen to be one of the unfortunate
fellows wholive in a cold country—Montreal. I do not
know that we get down to 36° below zero there, but we
very often have it at zero, which is quite cold enough
to be comfortable. We have a great deal of trouble,
as you have heard, from the extremely cold weather
of our northern climate.

The greatest trouble which we experience is the
tronble with capital. We require at least double the
eapital to construct gas works in Montreal, Quebec,
or Halifax that you need in New York, Brooklyn,

Washington, or any point about there. We have to
put our pipes down to a very great depth in the ground.
We lay our pipes with a covering of at least 5 feet. We
find that it is not safe to have them any nearer the
surface than that. We have to construct over all our
machinery very expensive buildings. I wish that we
could run our gas holders in the openair, as they are
represented in the pictures which are exhibited here.
But we cannot do that, and we have to put up very ex-
pensive buildings, with costly iron roofs over them.
We have to cover in our purifiers and condensers, and
all the machinery that we have has to be thoroughly
housed. We have not only to keep them covered with
buildings, but we have also the additional expense of
keeping them warm and keeping everything from
freezing. It would not do for us to allow the gas
holder to freeze, and, therefore, we have to keep an
immense space heated. With regard to the freez-
ing of pipes, I may state that in Montreal we have
on more than one occasion found our pipes frozen
solid for at least 100 feet. Then with the tempera-
ture below zero, we have to open the ground, ex-
pose the pipes, and thaw them out, and the only way
to get the frost out of the pipes under such circum-

IMPROVED FLOATING SCOURING DAM.

stances is to build coke fires upon them, and it is
rather a strange sight in the middle of winter to see
about 100 feet of ground open, filled with hot coke,
burning away night and day for three or four days,
until the frost is removed.

Another difficulty with which we have to contend
is that bugbear naphthaline. The cold weather
makes naphthaline very readily. Our greatest diffi-
culty, however, is not in the extremely cold weather,
but when the winter sets in. We are not troubled
with it very much about our works, but outside of the
works for a distance of half a mile is where we get the
most. We do manage to keep the naphthaline out of
our works, but when it:travels from cold pipes to
pipes that perhaps lie in low damp ground, the naph-
thaline accumulates to a large extent, although I am
happy to say it has not troubled us to the extent that
it seems to trouble people in Hamilton at the present
time.

Another additional expense (and I refer to it because
itrequires additional eapital) is the furnishing of build-
ings for the storage of our coals. Our American
brethren get their supplies of coals in daily, I presume,
as they want them, but in Montreal we have to store
35,000 or 40,000 tons of coals for our winter’s supply.
Therefore we have to purchase a great deal of ground
on which to erect our shed. We do not pile our coals
high in Montreal. We find that we cannot pile our
coals more than 6 feet or 7 feet high. We build our
sheds with open sides and with the roof sustained by

© 1888 SCIENTIFIC AMERICAN, INC.

iron columns, 80 as to allow a free circulation of air,
and you can readily understand that it requires agreat
deal of ground to pile up to a height of 6 feet or 7 feet
40,000 tons of coals. This is absolutely necessary with
us, because we have not railroad communication with
the mines, and have to lay in a sufficient supply in the
summer season.
_—_ e —
IMPROVED FLOATING SCOURING DAM,

This apparatus was devised by Mr. John Kingston,
for clearing away silt deposits from rivers by theaction
of the current intensified and directed upon the bot-
tom by the obstruction of the dam.

Mr. James Henry Apjohn, a canal engineer in India,
has applied the apparatus for keeping clear of silt
the channels 200 feet to 300 feet in length between the
canal locks and the tidal rivers with which they con-
nect.

The water of these riversis for the most part very
full of silt, which rapidly deposits in the back water
of the lock channel, and to such an extent does this
silting up in mmany instances take place, that the bed
of the channel is often as much as 8 feet to 10 feet
above the lower sill of the lock, which consequently

can only be entered by boats at or about high water.
There is generally plenty of water for scouring pur-
poses available from the canals, but merely letting it
run out through the silted-up channel during the time
of low water was found to have but little effect until
Mr. Kingston’s scouring dam was brought into use.

These dams are now in operation on the Orissa coast
canals and the Calcutta circular canal. We give illus-
trations and the following particulars from Engineer-
ing:

The apparatus consists of an iron boat carrying a
dam or shutter (19 feet wide and 8 feet high) over the
stern, capable of being raised and lowered by a rock-
ing beam to which it is suspended. When it is de-
sired to scour out the channel, this shutter is let down
in the water, until the lower edge is close to the bot-
tom, and it is held there by chains in a position in-
clined to the current. The boat being secured by
warps, the water is let out through the lock valves,
and being obstructed by the shutter, it heads up and
escapes with increased velocity underneath and on
either side of it, and it is practically found that the
silt is rapidly cut away and carried into the river. As
the bottom is scoured away the warps are slackened
out until the whole channel has been swept clean
through to the river.

An improved shutter was provided with tines or
teeth on its lower edge, which in case of an excep-
tionally hard bottom are forced into it by letting down
the shutter vertically when the lock valves are closed,
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and the water in the channel is consequently at rest.
The water is then turned on and the shutter forces the
teeth through the ground, which, being thus plowed
up, readily yields to the action of the current.

The Orissa coast canal lock being 20 feet wide, the
dams are made 19 feet wide, so as to pass through
them ; but by diagonal bracing between the boats,
two or more can be joined together so as to fit a
channel of any width. The perspective illustration
(from a photograph) shows a pair of dams working in
the channel between the 40 feet wide Chitpore lock
and the River Hooghly.

It is found that the dam will, according as the silt is
hard or soft, cut away, each time that it is passed
through the channel, from 6 inches to 2 feet in depth,
and that it is usually passed through a channel300 feet
long in about two hours at
low-water time.

————etl - S —————

Grapes in Chautauqua

County, New York.

A writer in the New York
Times sends the following
letter from Jamestown, Octo-
ber 20 :

There has sprung into pro-
minence in the past few years
an ind ustry which is very sure
to give Chautauqua County
a more extended reputation
than has been earned by the

going to the extreme of tying paper bags over the
bunches when partly grown to prevent bruising and
mildew. To a stranger the sight of a 10 acre lot of
grapevines bearing brown paper bags is enough to
excite the risibilities. In one vineyard this season
20,000 of these bags were thus used.

The harvesting of the grape crop is the period of
anxiety for the viniculturist, and, like the hop grower,
he brings all the force possible into service—literally
** his sisters and his cousins and his aunts.” When the
harvest is about to begin, the housewife cooks many
times the usual quantity of food, and until the vines
have been robhed of their bunches of fruit little atten-
tion is paid to the creature comforts. From early in
the morning until dusk, the vineyards swarm with
pickers, and the bunches are carefully clipped from

Some of the grape growers whose temperance proclivi-
ties prevent their selling refuse bunches to the cellars
scald the juice and preserveit, and the beverage would
not offend a connoisseur, while the natives esteem it.
Picking begins about the middle of September and
continues through October. Probably between 200 and
300 cars will be filled with grapes from the vineyards of
the lake shore towns this season, and the profits are so
liberal that every farmer who has a thrifty vineyard
will be able to give his daughter a piano or its equiva-
lent next Christmas. For profit, grape growing casts
far in the shade everything which Chautauqua County
farmers have yet tried to take from Mother Earth.

Cultivation of Annatto.
Annatto thrives in Guadeloupe at an altitude of 500
to 600 meters, but yields less
and less as the distance in-
creases above 400 meters.
Consul Bartlett says that in
cultivating it, it is not neces-
sary to plow the land, but
holes are generally dug to
plant annatto. These holes
have a diameter of fifty or
sixty centimeters and thirty
or forty centimeters in depth.
According to the state of the

products of her dairies, and

&/, soil, they are set at a distance
of about three meters, and of
four meters if the soil is a
rich one. The seeds are laid

that is the raising of grapes

in the ground at once, a few

and the making of wine. The

seeds in each hole, and later

towns of Hanover, Sheridan,
Portland, Westfield, Ripley,
and Pomfret for the most
part occupy the territory ex-

on, one of the strongest shoots

is left to grow, and all the
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nominated the ‘‘ Lake Shore,”
has been noted for the fruits
it raised, but not until a very

few years has the grape cul-

and when the young plants
“have attained a height of
about forty to sixty centi-
meéters they are placed singly

IO O

ture overshadowed all others,

while the two seasons preced-

ing the present one were the

first when the growers organ-
ized and made heavy ship-

ments. This year the grape .

crop will sell for fully $750,000,

and the profit is large. The

soil does not have as much to
do with the quality of the

ineachhole. The soil around
: the young seedling is care-
33 ) fully attended to, in order
that weeds should not take
possession of the holes and
destroy the young plants.
The plant grows very fast,
requiring little care after the
plantation has attained a cer-
tain size. It blossoms one

grapes as the fact that Lake
Erie on the north and the
high hills on the south serve
to keep off the frosts until
late, allowing the fruit to ma-
ture slowly, but very perfect-
ly. Since the craze of plant-
ing for grapes began, it has
been found that land which
for general agricultural pur-
poses was not worth over $10
or $15 per acre is now a good
investment at $100 or more,
while whole farms are held at
three times that price per
acre.

A score of years ago, when
a man named Harris came
from England and founded a ““ community ” at Brocton,
in the township of Portland, about midway on the
Lake Shore railroad from Buffalo to Erie, he saw the
adaptability of the region to the culture of the grape,
and began a vineyard, which has since become famous,
and the reputation of which would have become still
more extended but for the disruption of the settlement.
But the start made at that time has given Brocton the
lead in grape growing, and it is now the recognized
center of the industry, with the only wine cellars and
the largest shipping station. In the township of Port-
land there are now 3,000 acres devoted to grapes, and
the yield under careful management is from three to
eight tons per acre. The Concord is the standard
grape, and probably seven-tenths of all the grapes
grown on the lake shore are of this variety, as it is
hardy, a large producer, stands transportation well,
and can be preserved for months. But the Niagara is
a favorite variety, white, not unlike the Malaga grape
in appearance, and of very delicate flavor. While all
the grapes require much ecare, especially in the early
part of the season, more than the usual tine and labor
are spent on the Niagaras, some of the growers even

B
2.4 T

Fig.5. Section A. A.

IMPROVED FLOATING SCOURING DAM.

the stalks and packed in baskets or trays, some of
them being wrapped in tissue paper to insure their
reaching market in the best possible condition.
Only the small and imperfect bunches are sent to the
wine cellars. The markets for the grapes are princi-
pally in the West, Chicago taking the bulk of the
product, and car after car at'the principal stations is
packed full of the delicious fruit, the shipping being
done mainly by associations which employ their own
shippers and salesmen. The price paid this season on
an average has been $45 per ton. The yield this year
is the largest in the history of the county.

The wine cellars at Brocton have a storage capacity
of about 90,000 gallons, and are not large enough to
meet the demands of the trade, as several of the
Western railways are using the wines in their buffet
cars and station refreshment rooms. Lawrence Oli-
phant was at one time connected with the Harris com-
munity in Portland, and on his visit to this county last
spring he pronounced the Brocton wines of the highest
quality, and took to his English home alarge supply of
them, from which excellent reports have been received.
The wines sell from one to several dollars per gallon.

© 1888 SCIENTIFIC AMERICAN, INC.

yearafter being transplanted,
and bears a few pods, but is
far from having reached its
full size, which may be four
to five meters. Ina rich soil
the trees will meet each other
at a distance of four meters,
and will shade the whole
ground in four or five years.
The ground is hoed at least
two or three times a year,
until the trees have attained
their fullsize. Annatto bears
twice a year, the spring blos-
soms always yielding the larg-
est ecrop. As soon as the pods
in the bunches commence
drying and opening, the
bunches are cut by means of
a pair of shearsor a crooked knife. These bunchesare
packed in baskets and transported to the shed. pre-
pared for the purpose. Consul Bartlett says that this
is the most tedious part of the cultivation, every pod
requiring to be picked with the hands, as much as pos-
sible the seeds attached to the white film inside being
left untouched. The pods when empty are used as
manure. This work of picking, in Guadeloupe, is gen-
erally performed by women and children, who are paid
at the rate of about five centimes per kilogramme.
The crop is gathered from July 15 until the end of
August, and it is estimated that one hectare of annatto
(the hectare being equivalent to 247 acres) should yield
on an average 1,500 kilogrammes of green seeds for the
two crops, or about seven casks of pulp, weighing from
three hundred and fifty to four hundred pounds each.
e @ e—
THE five heaviest- hammers in the world were built
in the following order : Krupp, at Essen, 1867, 40 tons ;°
Terni works, Italy, 1873, 50 tons; Creusot, France,
1877, 80 tons; Cockerill, Belgium, 1885, 100 tons; and
Krupp, Essen, 1886, 1560 tons. Thor can take a vaca-
tion now.
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A Substantial Dam.*

The construction of dams in localities where the
stream is small and variable is an important feature.
If by a suitable dam all the water which accumulates
during the night can be stored for use durjng the fol-
lowing day, the capacity of the mill is thereby nearly
or quite doubled.

Defective and leaky dams are a constant source of
annoyance and expense. It is not only the loss of
power in dry times by the constant waste of water,
but such dams are liable at any time to be carried
away by the first freshet that may occur. Thousands
of dollars are lost every year in this manner. It is not
only the expense of building a new dam with which
the mill owner has tocontend, but the loss of the earn-
ings of the mill for a month or two while a new dam is
being built is also quite an important item in the bill.
In nine cases out of every ten, the fault may be traced
to a defective foundation.

There are but few localities where a dam cannot be
built strong enough to withstand any freshet that may
occur. Where the bottom is rock, the mud sills,which
forin the most immportant part, should be well secured
with bolts driven into it. Where it is earth or sand, it
may be necessary to resort to other means in order to
secure it. The height and length of the dam, the
nature of the bed of the stream, with the probable
pressure that may be brought to bear upon it, should
all be carefully taken into consideration before the
work is commenced.

Suppose a dam fifty feet long and twelve feet high,
to be built of timber, is required, and the bed of the
stream is rock. The first step should be to calculate
the greatest amount of pressure which it may be re-
quired to sustain. The pressure upon an inclined sur-
face is equal to the product of one-half the perpendicu-
lar height and the length multiplied by 6214. By this
means the whole pressure upon the dam in pounds
may be obtained when it is just full. But in times of
high water the depth of the sheet which may be liable
to flow over it must be taken into consideration, for
the pressure will be increased as the depth, and in
this case two feet at least should be allowed. Now,
one-half of twelve feet is six, and two feet allowed
for hizh water is eight, then 50Xx8=400X 6214=25,000
pounds. -

Excavations should be made in the banks on each
side of the stream, to admit of suitable abutments
being built, which should be of stone laid up with
water lime, and carried far enough above the proposed
height of the dam to prevent the water at any time
flowing over them. The bed of the st®eam, where
the foundation will rest, should be leveled off as
nearly as possible, so as to give a good bearing for
the mud sills. These, to resist the action of the ele-
ments and withstand the pressure of a dam of this
height, should be of oak twelve inches square, if that
kind of timber can be conveniently obtained, and laid
the whole length across the stream, from one abut-
ment to the other, and secured to the rock by rock
bolts 134 inches in diameter and about thirty inches
long, and not over six feet apart.

A rock bolt is a piece of round iron, with a head up-
set upon one end and the other split about two inches
or more from the end. Into thissplit the end of a thin,
tapered iron wedge is inserted just far enough to hold
it while it is being put down into the rock through
the timber. The hole which is drilled to receive it
should be just deep enough to correspond with the
length of the bolt, and allow the end of the wedge to
rest upon the bottom of the hole before it is driven.
With the end of the wedge resting upon the rock at
the bottom of the hole, if the boltis driven down with
a sledge, the wedge is forced into the end of the bolt,
where it is split, and spreads it apart so as to force it
against the sides of the hole.

Bolts well titted and driven down in this manner
will never give way, no matter what the strain may be
upon them.

Mortises should then be made in the sill between
each bolt, and uprights of the same size framed into
it of a length corresponding with the height of the
dam, allowing, of course, for the thickness of the
stringer, which should also be framed upon the top
of them and run the whole length of the dam, and
should be the same size as the sills. This completes
the first part of the structure.

Another mud sill corresponding in size with the first
should now be put down twelve feet above it, and
fastened to therock in the same manner. Timbers or
joists, 3X8 or 4X12 inches square, should now be laid
about two feet apart, one end resting upon the upper
mud sill, while the other rests upon the top of the
former part of the structure, thus making an angle
of forty-five degrees with the bed of the stream. Each
end of the joist should be secured to its respective timn-
bers by bolts, when the whole surface may be covered
with planks well spiked to the joists. This completes
the structure as far as the millwright is concerned.

The arrangement for the head gates and flume to be
attached to it will vary according to circumstances,

*C. R. Tompkine, in the American Miller.

and their location, ete., and will readily suggest itself
to the practical millwright.

To avoid small leaks, and to secure the planking
from injury, it is well to cover them to a considerable
depth, especially toward the bottom, with earth or
gravel. ’

When the bed of the stream is hard earth or clay,
posts should take the place of the rock bolts, and be
sunk at least six feet below the bed of it, and the mud
sills bolted to them, otherwise the structure may be
thesame. The bottom below the dam, however, for a
considerable distance, should be either covered with
planks or filled in with stones, to prevent the overflow
washing out the earth which sustains the posts.

Where quicksand forms the bed of the stream, which
fortunately is not often the case, it is alnost impossi-
ble to build a permanent and reliable structure of
this kind without first driving piling and then plank-
ingit over for the foundation. In such cases two rows
of piles should be driven across the stream, twelve feet
apart, for a dam twelve feet high, to secure the upper
and lower mud sills, and as close together as may be
convenient, but not in any case more than three or
four feet apart. The mud sills should be securely
bolted to each pile, and the whole space between them
should be either well grouted with stone and water
lime or covered with planks, which should extend at
least ten feet below the overflow.

The grouting, if putin to a proper thickness, is no
doubt the best, but asit is quite expensive, planks, if
well put down, will answer the purpose.

‘When the structure is completed, to secure the upper
side and prevent the water working under the mud sill
located there, the bottom for some distance above it
should be puddled with clay before the earth and
gravel filling is put on.

If sufficient care is manifested in all these details,
there is no locality where a good and permanent dam
cannot be erected. But it is frequently neglect in
some of the small details which leads to disaster.

It is well for the practical millwright to remind
those who are about to put up structures of this kind
thatit is better for them to spend a few extra dollarsin
making everything perfectly secure than to be obliged
in a short time to spend several hundred for a new
dam, which is liable to be carried away by the first
freshet which may occur.

--4-&

Hints for Builders.

The Builder and Woodworker. gives the following
advice to builders and to those who have not had much
experience in working up old materials. The sugges-
tions will be found valuable :

Never compete with a ‘ boteh,” if you know he is
favored by the person about to build. He will under-
cut and beat you every time.

In tearing down old work be as careful as in putting
up new.

It costs about 15 per cent extra to work up old mate-
rial, and this fact should be borne in mind, as I have
known several contractors who paid dearly for their
‘ whistle” in estimating on working up second-hand
material.

These remarks apply to woodwork only. In using
old bricks, stone, slate, and other miscellaneous mate-
rials, it is as well to add double price for working up.

Workmen do not care to handle old material, and
justly so. It is ruinous to tools, painful to handle, and
very destructive to clothing.

In my experience I always found it pay to advance
the wages of workmen—skilled mechaniecs—while work-
ing up old material. This encouraged the men and
spurred them to better efforts.

Sash frames, with sash weights, locks, and trim com-
plete, may be taken out of old buildings that are being
taken down and preserved just as good as new by
screwing slats and braces on them, which not only
keeps the frame square, but prevents the glass from
being broken. Doors, frames, and trims may also be
kept in good order until used by taking the same pre-
cautions as in window frames.

Old scantlings and joists should have all nails drawn
or hammered in before piling away.

Counters, shelving, drawers, and other store fittings
should be kindly dealt with. They will be wanted
sooner or later.

Take care of the locks, hinges, bolts, keys, and other
hardware. Each individual piece represents money in
a greater or lesser sum.

Sinks, wash basins, bath tubs, traps, heating appli-
ances, grates, mantels, and hearth stones should be
moved with care. They are always worth money, and
may be used in many places as substitutes for more
inferior fixings.

Marble mantels require the most careful handling.

Rails, balusters, and newels may be utilized much
readier than stairs, as the rail may be lengthened or
shortened to suit variable conditions.

Gras fixtures should be cared for and stowed away in
some dry place. They can often be made available,
and are not easily renovated if soiled or tarnished.

It is not wise to employ men who have nothing but
their strength to recommend them. As a rule they are

© 1888 SCIENTIFIC AMERICAN, INC.

like bears—have more strength than knowledge; and
lack of the latter is often an expensive desideratum.
Employ for taking down the work good, careful me-
chanics, and do not have the work ‘ rushed through.”
Rushers of this sort are expensive.

Have some merey for the workman’s tools. If it can
be avoided, do not work up old stuff into fine work.
If not avoidable, pay the workman something extra
because of injury to tools.

Don’t grumble if you don’t get as good results from
the use of old material as from new. The workman
has much to contend with while working up old nail-
speckled, sand-covered material.

Clarifying.

Clarification is a process by which any solid particles
suspended in a liquid are either caused to coalesce to-
gether or to adhere to the medium used for clarifying,
that they may be removed by filtration (which would
previously have been impossible), so as to render the
liquid clear.

One of the best agents for this purpose is albumen.
When clarifying vegetable extracts, the albumen which
is naturally present in most plants accomplishes the
purpose easily, provided the vegetable matter is ex-
tracted in the cold, so as to get as much albumen as
possible in solution.

Egg albumen may also be used. The effect of albu-
men may be increased by the addition of cellulose, in
form of a fine magma of filtering paper. This has the
further advantage that the subsequent filtration is
much facilitated.

Suspended particles of gum or pectin may be removed
by cautious precipitation with tannin, of which only
an exceedingly small amount is usually necessary. It
combines with the gelatinous substances better with
the aid of heat than in the cold. There must be no ex-
cess of tannin used.

Another method of clarifying liquids, turbid from
particles of gum, albumen, pectin, etc., is to add to
them a definite quantity of alcohol. This causes the
former substances to separate in more or less large
flakes. The quantity of alcohol required varies greatly,
according to the nature of the liquid. Itshould be de-
termined in each case by an experiment on a small
scale.

Resinous or waxy substances, such as are occasionally
met with in honey, etc., may be removed by the ad-
dition of bole, pulped filtering paper, and heating to
boiling.

In each case, the clarifying process may be hastened
by making the separating particles specifically heavier,
that is, by incorporating some heavier substance, such
as talecum, ete., which may cause the flocculi to sink
more rapidly, and to form a compact sedimment.

CLARIFYING POWDER FOR ALCOHOLIC LIQUIDS.

Eggalbumen, Ary....cooenieiunennenrnees vovnne weennnn 40 parts.
Sugarof milk......co.oiuiiiiiiiiiiriiiiiniiieieieiea, 40 ~
17 ) 2 “

Reduce them to a very fine powder, and mix thor-
oughly. :

For clarifying liquors, wines, essences, etc., take for
every quart of liquid seventy-five grains of the above
mixture, shake repeatedly in the course of a few days,
the mixture being kept in a warm room. Then filter.

Powdered talcum renders the same service, and has
the additional advantage of being entirely insoluble.
However, the above mixture acts more energetically.—
Eugene Dieterich, in Neues Pharm. Manuale (Ed. IL.);
Amer. Druggist.

—_———————
The Compressibility of Gases.

M. Amagat has communicated to the Compies
Rendus some observations upon the compression of
gases-—comprising oxygen, hydrogen, nitrogen, and
air—to pressures reaching 3,000 atmospheres. The
author remarks that his results differ considerably
from those published by Natterer, since, for the same
reduction of volume of the gases observed, he has gen-
erally found the pressures to be very much greater than
those given upon Natterer’s authority—a result which
he ascribes to the probable and even inevitable errors
of the processes adopted by that experimenter. M.
Amagat finds that at a pressure of 3,000 atmospheres,
and at a constant temperature of 15° C., a volume of
the following gases which is equal to unity at the
ordinary temperature occupies the following spaces:
Air, 0°001401 ; nitrogen, 0:001446 ; oxygen, 0001235 ; hy-
drogen, 0°000964. Under extreme pressures, oxygen,
nitrogen, and air have nearly the same compressibility,
which is according to the room occupied by the liquids.
At 3,000 atmospheres it is about equal to that of alco-
hol under the normal pressure. The compressibility of
hydrogen is much greater—nearly double, in fact. At
3,000 atmospheres it is nearly equal to that of ether at
about the normal pressure. The densities of these
gases when compressed to 3,000 atmospheres are given
as follows by M. Amagat, water being taken as unity :
Oxygen, 1°1054 ; air, 0'8817 ; nitrogen, 08293 ; hydrogen,
0'0887. These values have been determined by assuin-
ing the number generally admitted for the compres-
sibility of the glass envelopes of the liquids.
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A URUS SKELETON (Bos primigenius).

The zoological collection of the Iinperial Agricultural
High School at Berlin has recently been enriched by
a very interesting object, viz., the skeleton of a wild
cow (Bos primigenius). This was found May 12, 1887,
when cutting peat in the bog at Guhlen, near Goyatz
(Lower Lusatia), in the deepest stratum of the bog.
Most of the bones lay in their natural relation to each
other, and we may sately assume that the cow reached
the spot where it was found in good condition, and
that the disintegration took place there.

As it was found in the evening, when the workmen
were preparing to go home, some of the parts were,
unfortunately, overlooked. Among these were the
lower bones of the right fore and left hind leg, most of
the caudal vertebre, a rib, the breast bone, and several
small bones. Several of the teeth were also lost during
transportation. All of the other parts were saved, and
are in an excellent state of preservation.

Through the efforts of Pastor Overbeck, of Zaue, a
village near by, the newly found treasure came into
the possession of Architect Overbeck, of Berlin, and
from him the Immperial Agricultural High School pur-
chased it ; but in the meantime Overbeck had had the
skeleton mounted by J. Wickersheimer, the missing
bones being replaced in alder-
wood by a skillful sculptor.

This skeleton is certainly an
object of scientific interest.
There are, to be sure, skele-
tons of the Bos primigenius
in several museums—for in-
stance, Jena, Braunschweig,
Copenbhagen, and Lund—but
they have heretofore been
very rare, although numerous
skulls are known to exist.

The urus, or Bos préimigen-
ius, must not be confounded
with the so-called aurochs,
the real bison (Béson euro-
pveus). While a few of these
latter—protected by strict
laws—exist in the woods of
Bialowicza (Russian Litauen),
the other species is extinet.
Several investigators are of
the opinion that the last speci-
mens of this class were killed
in Poland about three hun-
dred years ago; but others
maintain that the urus was
extinct in prehistoric times.
We are inclined to the former
opinion. Whether the so-
called ‘‘wild cattle” which
are kept in the parks of cer-
tain large landed proprietors
in Scotland could be consid-
ered direct descendants of the
Bos primigenius is doubtful ;
at any rate, these ‘‘ wild cat-

R

Autumn Work among the Trees.

All planting north of the latitude of this city is most
safely done in the spring. Further south the long
autumn enables trees, planted when the leaves are
ripe, to push out new roots and establish themselves
before the ground freezes. But where cold weather
follows close after the early frosts, a tree planted in the
autumn has no opportunity to develop new roots, and
therefore loses not only the advantage it would have
obtained in a more temperate climate in an early and
vigorous spring growth, but it is forced to endure the
severity of the winter without the aid of roots in active
working condition. Trees planted in the autumn do
not always die in the Northern States, but they are
more apt to suffer than those planted in the spring,
they are often blown over unless carefully supported,
and they are frequently heaved by the frost or thrown
out of the ground entirely. But forall the operations
connected with the planting and the care of trees,
except the mere setting them in the ground, the
autumn is the right time. All planting plans should
be completed, and all stock selected, at this season,
and the ground to be planted should be prepared and
ready to receive the trees.

Our springs are soshort and the rush of spring work

tle” are no longer of the samne
size and general appearance
as the really wild urus, but
have greatly degenerated in
the course of time.

In many points the fossil
skeleton from the Guhlen
peat bog resembles the Podo-
lion and Hungarian steppe
cattle, but the urus is larger
than these, as well asall kinds
of domesticcattle. The height
of the withers of the cow .
from Guhlen, as now mounted, is 5 feet 6 inches, while
the skeleton of a domestic cow seldomn measures 5 feet
linch. The skull of the former is 2 feet1 inch long,
that of a very large domestic cow is 1 foot 7 inches to 1
foot 9 inches in length. A specimen in the British
Museum measures 2 feet 11 inches.

In regard to the horns, the part which was really
horn has, naturally, perished in the course of the hun-
dreds or thousands of years; but the well-preserved
bone portions, called the horn cores, show that the
horn sheaths were large and well formed. The length
of one of the horn cores, exclusive of the bend, is 2 feet
3 inches, and its circumference at the base 1 foot 1inch.
The greatest distance between the horns at the curves
is 2 feet 5 inches, and at their points they are 3 feet
apart. The setting and curves of the horn cores can
be seen in the accompanying cut.

As the Bosprimigenius canrightly be considered the
progenitor of our domestic cattle (Bos taurus, L.), or at
least of certain breeds of them, and as many immportant
investigationsdepend on'a careful comparison of the wild
species with their tame descendants, a urus skeleton
may certainly be considered an important acquisition,
specially for such a museum as that of the Agricultural
High School of Berlin, which offers an opportunity
for comparison of the skulls and skeletons of wild and
tame bovines which is scarcely equaled by any other
museum in the world.—Illustrirte Zeitung.

A URUS SKELETON (BOS PRIMIGENIUS.)

is always so pressing that it is impossible to properly
prepare the ground for planting unless it is done dur-
ing the summer and autumn. This is the time, there-
fore, when northern planters should decide what trees
they want to plant next spring, and just where they
will plant them. It is the time to select and order
nursery stock, and if the planter has any facilities for
protecting plants through the winter in a cold cellar or
pit, this is the tine to obtain themfrom the nursery,
rather than in the spring, when nursery men are
crowded with orders, and too busy to devote proper
time and attention to digging and packing their trees.
The ground being prepared, the exact position of each
plant determined on, and the plants on hand, the mere
setting them in the ground is the work of a short time.
The man, moreover, who is thus prepared beforehand
for spring planting can take advantage of the first suit-
able weather, and get his plants into the ground as
soon as the frostis out and it is dry enough to work,
while if he waits for material ordered in the spring,
very often it will not be received until after the trees
have started to grow, and warm, dry weather has set
in. 1n a climate like that of our Northern States, where
summer follows hard after winter, and where spring is
almost unknown, there is no other operation of the
farm or of the garden which demands more carefully
vlanned preparation—more forehandedness—than tree
planting
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The autumn, too, after the leaves have begun to
fall from the trees, is the best time to study planta-
tions with the view of determining which trees should
be removed and which of those which are to remain
need prunjng. The actual condition of a tree—its
health and shape, and its relation to its neighbors—is
best determined after the leaves, or many of them,
have fallen; and if trees are to be mmarked for the ax,
it should be done now, and before really cold weather
or snow makes the critical examination of each indi-
vidual practically impossible. The autumn, too, as
has been explained in a recent issue of this jour-
nal, is the best time for all pruning operations in-
tended to rejuvenate old trees or to bring unsightly
ones into shape.

The man, therefore, who bhas trees should devote
some portion of these autumn days to determining
how he can improve them by thinning or by prun-
ing, or, if he is a planter, in deciding where his next
spring’s plantations are to be made, and what they are
to be made of.—Garden and Forest.

—_— eter—
Ants and Butterflies,

In the last number of the Jowurnal of the Bombay
Natural History Society, Mr. Lionel de Niceville de-
scribes the manner in which
the larve of a species of but-
terfly (T'arucus theophrastus,
Fabricius) are cultivated and
‘protected by the large com-
mon black ants of Indian
gardens and houses. As a
rule, ants are the most deadly
and inveterate enemies of
butterflies, and ruthlessly de-
stroy and eat them whenever
they get the chance, but in
the present case the larvee
exude a sweet liquid of some
sort, of which the ants are
inordinately fond, and which
they obtain by stroking the
larve gently with their an-
tennz. Hence the great care
which is taken of them. The
larve feed on a small thorny
bush of,the jungle—the Zizy-
phus jujuba—and at the foot
of this the ants construct a
temporary nest.

About the middle of June,
just before the rains set in,
great activity is observable
on the tree. The ants are
busy all day running along
the branches and leaves in
search of the larve, and guid-
ing and driving them down
the stem of the tree toward
the nest. Each prisoner is
guarded until he is got safely
into his place, when he falls
off into a doze and undergoes
his transformation into a
pupa. If the loose earth at
the foot of the tree is scraped
away, hundreds of larvae and
pup in all stages of develop-
ment, arranged in a broad,
even band all round the
trunk, will be seen. The ants
object to uncovering them,
and immmediately set to work
to put the earth back again;
if this is taken away again,
they will remove all the chrysalids and bury them
lower down.

‘When the butterfly is ready to emerge in about a week
it is tenderly assisted to disengage itself from its shell,
and, should it be strong and healthy, is left undis-
turbed to spread its wings and fly away. For soimne
time after they have gained strength they remain hover-
ingover their old home. In one case a butterfly fell to
the ground before its opening wings had dried, and a
soldier ant tried to rescue it. He carried it back to the
tree with the utmost care, and made several attempts
to assist the butterfly to hold on again, but finding his
efforts unavailing, heleft the cripple to recoverhimself.
On his return, seeing no improvement, he appeared to
lose all patience, and, rushing in, bit off both wings
and carried the body into the nest. But high-handed
proceedings of this kind are very unusual. Itissaid to
be a curious sight to watch the fragile and delicate but-
terflies wandering about, all feeble and helpless, among
the busy crowd of coarse black ants, and rubbing
shoulders in perfect safety with the ordinary fierce, big
headed soldiers. A larva of another species thrown
down among them as an experiment was immediately
set upon and torn to pieces by the ants.

ITissaid that in Leominster, England, there are grow-
ing together an oak and an ash which appear to have
only one common trunk for four feet and then divide.
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" ENGINEERING INVENTIONS,

A safety valve has been patented by
Messrs. John W. Spolders and Francis X. Vien, of
Brooklyn, N. Y. Itis designed to act on the slightest
excessive steam pressure, all the contacting points
offering very little resistance, while the construction is
simple and not liable to get out of order.

A railroad water tank has been patent-
ed by Messrs. John Skinner and Rolly W. Jackson, of
Newman, Ill. This invention covers improvements to
prevent the vaive and its connections and the outlet
pipe from becoming inoperative from the freezing of
the water in the tank, and to do this effectually and
cheaply.

A car coupling has been patented by
Messrs. Henry L. and Charles W. Banta, of Canon
City, Col. This invention covers a peculiar construc-
tion and arrangement of the coupling pin adjusting
mechanism and of the link adjusting contrivance,
the coupling being operated without the train man
going between the cars to couple or uncouple them.

An exhaust nozzle extension for loco-
motives has been patented by Mr. Julius T. Lee, of
Mattoon, Ill. Pipes of varying lengths are movably
and adjustably supported within the smoke stack,
above the stand pipe, whereby the exhaust steam may
be discharged at different points in the stack, as
desired, to increase or diminish the draught, the use of
either discharge pipe being under the ready control of
the engineer.

A balanced valve for steam engines has
also been patented by the same inventor. The inven-
tion consists of an adjustable table or track held in
the steam chest, and a roller frame with rollers travel-
ing on the table and supporting the slide valve, being
designed to save friction and wear of the valve, while
keeping it true and even.

AGRICULTURAL INVENTIONS.

A center draught mowing 1nachine
has been patented by Mr. Warren Hill, of Towanda,
Pa. This invention covers a novel constraction and
combination of partsin a machine designed to cut a
very broad swath, and in which all the parts are easily
adjustable, without rattling, and the minimum amount
of friction.

A seeding machine has been patented
by Mr. William H. Schenck, of Sterling, Col. This in-
vention provides a drill designed to close without the
aid of a drill or furrow closer after the passage of the
drill-opening devices, making a narrow furrow and
avoiding the necessity of employing a dragging furrow-
closer.

— e ——

MISCELLANEOUS ‘INVENTIONS.

A chinch trap has been patented by Mr.
Robert H. Wilson, of Timber Lake, Col. This inven-
provides a trap of novel construction designed to catch
any kind of insects which secrete themselves in crevices
and places from which it is difficult to dislodge them.

A bobbin winder for sewing machines
has been patented by Annie Lewis, of Galveston,
Texas. This invention covers a novel construction,
combination, and arrangement of parts, constituting a
new and improved attachment for sewing machines for
winding bobbins,

A mandrel for bending lead pipes has
been patented by Mr. John J. Carr, of Brooklyn, N.
Y. It is made with a shank having a quarter bend and
slightly tapering, with a shoulder formed on the shank
for driving the latter wholly or partly into the pipe to
be bent,

A combined burglar alarm and sash
lock has been patented by Mr. Archie B. Caudle, of
Monroe, N. C. This invention provides a device ser-
ving as a lock for the sash, and which operates an
alarm, while the sash may be partly raised for ventila-
tion, with no danger of its getting out of order, and the
alarm may automatically reset itself.

A rubber compound or mixture has
been patented by Mr. John A. Titzel, of Glenshaw, Pa.
It is composed of gilsonite asphaltum, vulcanized
rubber or scrap or waste, manganated linseed oil, spir-
its of turpentine, deodorized petroleum naphtha, and
powdered sulphur, making a compound to be variously
prepared and applied for different uses.

A twine oiler for self-binding reapers
bas been patented by Mr. Donald MecCoig, of Mull,
Ontario, Canada. It is a novel device, to be attached to
the reaper in such a position that the twine may pass
through it while passing from the twine box to the
needle, to coat the twine with a substance to prevent
insects and mice from eating it.

A whiffletree coupling has been patent-
ed by Mr. Ingalls Bragg, of South Andover, Me. This
invention relates to an improvement in couplings in
which the pivot bolt has a bearing above the whiffietree
in a brace fixed to and rising from the cross bar or
evener, the object being to make sure against accidental
loosening and detachment of the bolt.

A bolt or bar having a coating of
enamel or vitreous substance, combined with a protects
ing sléeve or jacket, has been patented by Mr. Oliver R.
Butler, of Cooperstown, N. Y. Such vitreous covering
of bolts is designed to absolutely resist the burglar’s
saw or file, making it impossible to sever a bolt or bar
so made by any cutting instrument.

A skimmer has been patented by Mr.
George W. Gulledge, of Briartown, Indian Ter. It con-
sists of a pan secured to a baudle fulcrumed on a pivot
secured to an extension rod, with a slotted fork held on
the pivot and pressed against the end of the handle by
a spring coiled on a rod extending from the fork, being
specially adapted for skimming sorghum while under-
going the usual boiling process.

A rest for packing hats has been pa-
tented by Mr. James W. Seymour, of Brooklyn, N. Y.
Combined with a packing box having a series of spaced

brackets on opposite inner sides is a rest consisting of
a ring of the general shape of the hat crown, and
having loop ends longer than the width of the hat
crown, to facilitate the packing and unpacking of hats
in boxes.

A method of musical notation has
been patented by Mr. Diego Fallon, of Bogota, U. 8. of
Colombia. It consists essentially of designating the
sounds by consonants and their value and duration by
vowels, the music to be written without the use of
notes, clefs, keys, staffs, flats, or sharps, to enable a
beginner to learn qujckly, and to transpose music
readily from one key, to another.

A churn has been patented by Mr.
Lambert Snyder, of Midland Park, N. J. The dash
stem has adversely arranged slotted conical frames,
with horizontal rods in alignment with the slots of the
frames, whereby the fluid is drawn from the top and
bottom toward the center of the dasher,in a way
designed to make fine butter in a short time, with little
labor.

A portable safe has been patented by
Mr. Joseph J. Schuknecht, of Bailey, Ohio. It is for
the storage of important papers, jewelry, etc., and has a
holiow box with a lid, a box enlarged to form a step
near its top held in the body a fire-proof filling isolat-
ing the box from the body, and other novel features,
being cheaply manufactured and designed to afford
secure protection against fire.

A combined cane and stool has been
patented by Mr. William Leisner, of Los Angeles, Cal.
This invention covers a cane made with two separable
gections, a tubular head section and a body section,
with two series of essentially triangular hinged mem-
bers, and other novel features, making a cane which
can be conveniently converted into a stool, while the
article can be simply and cheaply manufactured.

A screw driver has been patented by
Mr. Michael Cashin, of New York City. It hasa longi-
tudinally slotted handle with reversible pawls, the bit
having right and left threads, a ratchet having pins en-
gaging grooves in the bit, the pawls being adapted to
be thrown into and out of engagement with the ratchet
by turning the cap, the device being designed to be
used as a simple screw driver or a ratchet screw driver.
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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 hundred 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, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.
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361 Broadway, New York.
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condition. Address C. M. W. B., box 73, New York.
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light machinery, hardware, and novelties by contract or
otherwise. Press work and stamping done on short
notice. Estimates furnished. Punches, dies, and special
tools made when required. Rockaway Manuf. Co., 8
East 14th St., New York.
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black. Price, $2.00. Send green stamp for 12 page de-
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cuse, N. Y.

Tenerifle and its Six Satellites; or, the Canary Islands
—Past and Present. By Olivia M. Stone. With maps
and illustrations from photographs taken by Harris
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& Co., 361 Broadway, New York.

Just Published—Elements of Electric Lighting, in-
cluding electric generation, measurement, storage, and
distribution. By Phillip Atkinson, A.M., Ph.D., author
of Elements of Static Electricity. 260 pages; 104 illus-
trations. Price, $1.50. For sale by Munn & Co., 361 Broad-
way, New York.

Pratt & Letchworth, Buffalo, N. Y.,
solicit correspondence relative to manufacturing spec-
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ings.
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The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers. New York.

For the latest improved diamond prospecting drills,
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definitions. Edited by a foreman patternmaker. 1838.
Price. $3.00. For sale by Munn & Co., 361 Broadway, New
York.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. NewHaven Mfg. Co., New I1aven, Conn.

Perforated metals of all kinds for all purposes. The
Robert Aitchison Perforated Meta! Co., Chicago, T1l.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery. and containing reports of tests, on application.

Wrinkles and Recipes—Compiled from the SCIEN-
TIFIC AMERICAN. A collection of practical suggestions,
processes, and directions for the mechanic, the engineer
the farmer, and the housekeeper. Illustrated colored
frontispiece. Edited by Park Benjamin, Ph.D. Third
edition. Price, $2.00. For sale by Munn & Co., 861 Broad-
way, New York.

Planing and Matching Machines. All kinds Wood
‘Working Machinery. C.B.Rogers& Co.. Norwich, Conn.

Iron, Steel, and Copper Drop Forgings of every de-
scription. Billings & Spencer Co., Hartford, Conn.

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

Safety Elevators, steam and belt power ; quick and
smooth. The D. Frisbie Co., 112 Liberty St., New York.

‘““How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas.C. Hotchkiss, 120 Liberty St.,
N.Y.

The best Cgffee roasters, coolers, stoners, separators,
polishers, scourers, glossing apparatus, milling and
peaberry machines: also rice and macaroni machinery,
are built by The Hungerford Co., 69 Cortlandt St., N. Y.

Magic Lanterns and Stereopticons of all kinds and
prices. Views illustrating every subject for public ex-
hibitions, Sunday schools, colleges, and home entertain-
ment. 152 page illustrated catalogue free. McAllister,
Manufacturing Optician, 49 Nassau St., New York.

Rotary veneer basket and fruit package machinery.
1. E. Merritt Co., Lockport, N. Y.

Rod, pin, and dowel machines. 1,000 to 3,000 lineal
feet per hour. Rollstone Machine Co., Fitchburg, Mass.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker St., Philadelphia, Pa.

g5 Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

NEW BOOKS AND PUBLICATIONS.

THE METALLIC ALLOYS. A practical
guide for the manufacture of all kinds
of alloys, amalgans, and solders used
by metal workers, together with their
chemical and physical properties and
their application in the arts and the
industries, with an appendix on the
coloring of alloys. ranslated and
edited, chiefly from the German of A.
Krupp and Andreas Wildberger, with
extensive additions, by William T.
Brannt, one of the editors of *‘ The
Techno-Chemical Receipt Book,” ete.
Illustrated by sixteen engravings.
12mo. Pp. 428. Price $2.50. Phila:
delphia : Henry Carey Baird & Co.,
810 Walnut Street.

The title as given above very well indicates the range
of this admirable volume, which surpasses in complete-

ness any book on alloys, amalgams, and the coloring of
metals previpusly published in the English language.‘
The treatise is arranged under forty-six chapters or sec

tions and an appendix, each discussing with great am-
plitude a different subjeet, and it would be difficult for!
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any worker in metalsto fail to find precigely the alloy,
amalgam, or solder wkich he needs, with a clear descrip-
tion of its properties and uses. A specially interesting
feature of the book is the fullness with which phosphor
bronze and aluminum alloys are treated. Like all of the
publications of this house, go widely known by the in-
dustrial character of its books, this volume is provided
with a ful) table of contents and an admirable index,
these rendering any subject in it easy of access.
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all letters,
This is for our

(1) C. W. D. asks: For the best way to
getcopper off the sides of a vat which has deposited
there. The vat is lead lined. Also can you give me the
process of coating electrotypes with steel? A. Con-
nect your vat to the wire leading to the copper or car-
bon of your battery. Fill vat with sulphuric acid and
water, and carry a wire from your zinc pole to a plate
of copper immersed in the sulphuric acid. This will
strip the copper.—For steeling process we refer you to
SUuPPLEMENT, No. 605, which we can send you for 10
cents.

@) H W. W. asks: 1. What is the pro-
cess for reducing raw lump alum to burnt alum pow-
der in large quantities? And what is loss in weight of
alum by evaporation? A. Simply heat the alum in an
open vessel to 401° Fah., such as an enameled frying
pan. The following are the elaborate directions of the
United States Pharmacopceia : Alum, in small pieces,
one hundred and eighty-four parts. To make one hun-
dred parts. Expose the alum for several days to a
temperature of avout 80° C. (176° Fah.) until it has
thoroughly effloresced. Then place it in a porcelain
capsule, and gradually heat it to a temperature of 200°
C. (3922 Fah.), being careful not to allow the heat to
rise above 205° C. (401° Fah.) Continue heating at the
before mentioned temperature until the mass becomes
white and porous, and weighs one hundred parts.
When cold, reduce 1t to a fine powder, and preserve it
in well stopped vessels. 2. Please give receipt for a
good blacking. A. Forblacking we refer you to Phin’s
*“ Trade Secrets,” which we can send you by mail for
sixty cents. ’

3) D. F. C. writes: A party recently
passed through here selling a powder which, placed in
a lamp containing oil, rendered it non-explosive; do you
know of any compound of that description? A. We
do not, and no such powder is known. The powder
sold was valueless, and without effect of any kind.

4) A. R. S. asks: 1. If hot and cold
water are exposed to a temperature below freezing, will
the hot water freeze first? Will it make any difference
in this respect whether the water is in open vessels or
inclosed pipes? A. The cold water will freeze first,
whether in open vessels or in pipes. 2. If waler that
has been heated and is become cold again and water
that has not been heated are exposed to heat, will they
both begin to boil at the same time? A. The un-
heated water will be apt to boil the. first,owing to the
presence of a certain amount of dissolved gases.

(5) R. G. D. asks: 1. If a solid glass ball
be dropped into the ocean (at its greatest depth), will it
sink to the bottom? A. It will. 2. Why should a
diver be weighted according to the depth he desires to
descend? A. This is a practical question., A weight
that would cause a man to sink in one depth would
insure his sinkine to any depth. The diver finds by ex-
perience what weighting isvest adapted to his needs.

(6) A. F. B. asks: 1. How near iuay one
go toa dynamo forthe electric light without danger of
having one’swatch balance wheel magnetized? A. It
depends an the dynamo, its size, make, etc., and also
on the size, quality of steel, etc., used in the watch
movement. 2. What are the symptoms of such mag-
netizing? A. Your watch will fail to keep time, and
the works will attract a fine needle suspended by a
thin thread. 3. Supposing the watch balance to be
magnetized, how may this be entirely demagnetized?
A. For demagnetization of watches we refer you to
SUPPLEMENT, Nos. 206,207, and SCIENTIFIC AMERICAN,
14, vol. 55.

(7) G. B. asks whether or not bisulphide
of carbon is too dangerous to handle as anant and
gopher destroyer; in fact, as general insect destroyer.
If not too dangerous for a careful person to use, will you
please state how best used for above purpose ? A. Bi-
sulphide o carbon as well a8 its vapor is highly inflam-
mable. Inhalation of its vapor produces very serious
effects, a species of intoxication following, with loss of
memory, etc. A person might become its victim when
applying it, however careful he might be. Inject into
goil with a syringe or force pump. See SCIENTIFIC
AMERICAN SUPPLEMENT, No. 471, which we can send
you for ten cents, for illustrations of improved appl-
ances for application of bisulphide of carbon to the soil.

8) E. F. F. writes : In a discussion with
a friend, I made use of the phrase that in the telephone
sound was converted into electricity on one end.and then
on the otherend of the live reconverted into sound. The
correetness of this expression was doubted,it being held
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that sound could notbe turned into electricity. Please
decide whether I amright, and if not, please explain the
principle of the process. A. Sound is not convertible
into electricity, but sound waves are utilized a
motive power for operating apparatus for varying

current, or for generating it, according to the kind of
instrument used. Inthe case of the carbon transmitter,
the vibration of the diaphragm by the impact of sound
waves varies the current in the local circuit by varying
the pressure of the two electrodes of the transmitter.
The Bell telephone, when used as a transmitter, is simply
a magneto-electric generator in which the armature is
vibratoryinstead of rotary. The diaphragm (which is
the armature), when vibrated by sound waves, causes
electrical impulses to be generated in the coils of the
instrument. These electrical impulses produce in the
diaphragm of the receiving instrument vibrations cor-
responding to those of the transmitting instrument,
and the vibration of the diaphragm of the receiving in-
strument produces air vibrations similar to those which
actuated the diaphragm of the transmitting instrument.

9) S. S. asks: 1. Can I do satisfactory
nickel plating without a battery? A. No. 2. If not,
what kind of a battery would you recommend? A. Use
alarge bichromate Bunsen type battery.

(10) N. 8. C. asks: 1. What are the pro-
portions of air and common illuminating gas that con-
stitute the most explosive mixture? A. One gas, seven
to ten air. 2. How can I remove writing ink stains
from a photograph? A. Use a dilute solution of oxalic
acid.

(11) F. X. W.—For information as to
construction of electrical apparatus in general we refer
you to Bottone’s * Electrical Instrument Making for
Amateurs,” which we can send you by mail for $1.20.

(12) H. M. B. asks how and of what ma-
terial is superphosphate made. A. Itis made by treat-
ing phosphate of lime with sulphuric acid in proper
amount. As a source of phosphate of lime the natural
phosphate rock of Churleston, S. C., is largely used.

(18) G. F. writes: In using tallow in
my laundry I succeed in making it odorless. I wish to
know the way to make it white and soft. A. Melt and
heat with water, allow to cool, and remove the solid
tallow. If itis bad to start with, you will probably be
unable to purify it satisfactorily. -

(14) R. H.—For information on balloons
we refer you to May’s *Ballooning,” which we can
send by mail for $1.00. For emery wheel address
makers, stating your requirements. A 40 foot sloop
yacht may run at from $300 up to $2,000 per annum; a
40 foot steam yacht will cost about twice as much.

(15) W. W.C. asks: 1. How can I treat
cow horns so they may be bent into shapes? A. Steam
will soften them so that they can be bent to a certain
extent. 2. Is there any process for dyeing or coloring
horns black? A. They may be dyed by an aniline dye,
or by soakingin copperas solution, followed by soaking
in logwood decoction.

(16) V. C. T. asks: What would be the
best book to get fora young man of 18 to learn elec-
tricity ? A. We recommend Thompson’s ** Elementary
Electricity,” price $1.25. *‘Practical Electricity,” by
Ayrton, $2.50. Thompson’s * Dynamo-Electricity,” $5.
We can supply all of these works, free by mail.] ,

(17) A. P. asks for a paste or cement by
which cotton cloth may be made to adhere to metal
plates, the latter throwing out a heat of about as great
as the hand can bear. A. Try silicate of soda, also
try gum tragacanth mixed with water and a little gly-
cerine to the thickness of soft butter,

(18) F. V. asks how to make a solution
of tin for electroplating,

A. Distilled water.... ........ 200 parts by weight.
Pyrophosphate of soda..... 2« “ s
Fused chloride of tin.......200 ** v “

Dissolve the soda salt first, and then gradually intro-
duce the tin salt.

(19) W. 1. K. asks: How many cells,
and of what kind, would be required to run a one can-
dle power Edison miniature{lamp? How long will
same be run by the battery, that is, in continuous use?
A. One or two good bichromate cells, Grenet or Bun-
sen,jwould run it for a8 number of hours.

(200 W. W. C. asks: 1. Will a battery
composed of a zinc and a copper plate suspended in a
strong solution of NaCl be reliabie when placed in the
circuit of an electric door bell? A. It will be very weak
and liabie to polarization. 2. What is the best and sim-
plest home-made battery for an electric door bell? A.
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 157. 3.
Does a stop or diaphragm when placed in a lens have
any more effect than to exclude the rays of light that
fall on the outer edge of the lens? A. This is practi-
cally its function. 4. Would a Darlot R. H. (common
angle lens), which with full opening covers a four-fifth
plate, cover a larger one if stoppered down with a dia-
phragm three-sixteenths of an inch in diameter? If so,
what size? A. Probably it would cover a 614 X814 plate.
To test it hold the lens in front of a window, then place
a large white cardboard behind it, moving it nearer or
further from the lens until the image is distinct. Then
measure the circle it cuts, and you have the actual size
of plate it will cover. 5. What is the best shape for a
canvas canoe for speed on smooth water? Why? A.
The one that will expose the minimum surface, because
** skin friction* is the principal resistance to the motion
of a vessel. 6. Of what wood would you recommend
that the frame be built? A. Ash, hickory, or white oak,
as strong, light, and easily bent. 7. Is there any better
way for waterproofing canvas than applying one or two
coats of linseed oil, letting it dry, and then varnishing?
A, Melted parafiin is excellent. For full details of
canoe construction we refer ,you to our SUPPLEMENT,
Nos. 164, 181, 216, and 219, which we can send you for
10 cents each.

(@1) O. S. asks: 1. Is there a locomo-
tive or stationary engine in existence that can get up
steam enough to run itself with a one-inch hole in the
dome? A. It 18 a question of size of hoiler, of size
‘of engine, of relative sizes, and of steaming capacity
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substfince that can be mixed with liquid glass that will
/é)ﬁ it, and whatis liquid glass made of? ' A. Water.
iquid glass is a solution of silicate of soda or potash in
water. 8. Which is the highest mountain in the world?
A. Mt. Everest, in the] Himalaya ranges in Asia—29,000
feet high. 4. What was the highest altitude ever
reached by man, and by whom? A. 87,000 feet, attained
by Glaisher and Coxwell in a balloon, September 5, 1862.
5. Are white maple and sugar tree the same? A. Yes.

(22) A. C. asks for a formula for collodio-
bromide emulsion that is rapid. The following is re-
commended :

Ethers. g.0°720.............. 4 fluid ounces.
Alcohol s. g. 0820 . LR "
Pyroxyline 40 grains
Castile soap dissolved in alco-
110 30 ¢
Bromide of ammonium and
cadmium.......... ........ 56 r

Dissolve 125 grains of nitrate of silver in one ounce of
boiling alcohol, and sensitize the emulsion by adding
one drachm of the silver solution at a time, thoroughly
stirring with a glass rod until the silver is well incor-
porated. After the whole has stood for twelve hours
add 30 grains more of the double bromide of ammonium
and cadmium dissolved in half an onnce of alcohol.
After standing for a few hours longer the emulsion is
poured into a flat dish and allowed to evaporate and
dry. Itisthen washed with distilled water by repeated
soakings until all the soluble salts are removed. After
drying it is again redissolved in equal parts of alco-
hol, at the rate of from twenty to twenty-four grains
to_the ounce of solvents. Then it is ready for use, and
platesmay be used wet or dry.

28) J. McG. asks: 1. What is meant by
the philosopher’s stone? A. A substance which could
turn base metals into gold. 2. How can I make ethereal
solution of gold? A. To one part strong solution of
terchloride of gold add three parts ether in a separatory
funnel, mix by gentle agitation, allow it to stand until
the supernatant ether is strongly colored, draw off the
water from beneath, and the solution will remain. 3.
Will hydrochloric acid etch soft steel? A. Yes. 4.
‘Which is the cheapest for newspaper etching—copper or
zinc plates? A. Zinc plates are used for relief work.

(24) E. H. F. asks for the best way of
applying naphtha to furniture and carpets, to be effec-
tual in destroying Buffalo moths, without injury to the
articles. A. Naphtha will not injure carpets, but will
injure varnish. It can be applied by sprinkling. It
is very dangerous as regards conflagration, its vapor
being liable to ignite from fires, lamps, etc.

(25) T. H. B. asks how to prepare a
toilet cream, with snow white petrolatum as the base,
and mixture tinted a faint or delicate pink. A. You
can color the petrolatum pink by a little alkanine, or ex-
tract of alkanet root. It can be stiffened with a little
white wax, and almond oil can be added. The subject
is excellently treated in various books, such as Cooley’s
** Practical Treatise on Perfumery,” which we cansend
you by mail for $1.50.

(26) G. R. C. asks how white metal is
made. Imean thekind that is used in the manufac-
ture of cheap table ware, such as table casters, spoons,
butter knives, etc. The metal being naturally soft, will
you also pleasestate how same can be hardened and
still retain its color? I want it for small castings, cog
wheels, etc. A. The following are formulas for white
metal. Melt together: (@) Tin 82, lead 18, antimony 5,
zinc 1, copper 4 parts. (b) Brass 32, lead 2, tin 2, zinc
1part. For a hard metal, not so white, melt together
bismuth 6 parts, zinc 3 parts, lead 13 parts. Or use
type metal—lead 3 to 7 parts, antimony 1 part.

(27) J. P. asks for a good recipe for
stove. polish. A. We can supply you with * The
Techno-Chemical Receipt Book, price $2, which con-
tains a very good receipt for stove polish.

(28) T. J. asks: Can a molecule exist
apart from gravity? A. Gravity is supposed to be in-
herent in all molecules ; none can exist without pos-
sessing it.

(29) A. G. asks for the best wire to use
for heating purposes. A. Platinum, which may be
coated with a thin wash of pipe clay and water.

(80) Carpenter asks: Would you please
tell me how long a man could subsist without any
special inconveniences in a barrel six feet in diameter,
ten feet long, perfectly airtight? A. Omne or two hours.

(31) 8. R. K. writes : Please straighten
me out on the following problems:” 1,
135 /35,000
y=17 —_—=1"
80,500
A. Reduce the quantity under the signto a decimal,
find logarithm, divide the logarithm by 1°35, and find
number corresponding thereto, multiply this by 17. 2.

1 14
(o)
1-3308.

A. Reduce quantity within parenthesis to decimal, find
logarithm, multiply the logarithm by 1'4, and find num-
ber corresponding thereto.

(32) R. B.—The size of a wheel affects
the sliding friction at the axle, and the resistance offered
as its circumference in it rolling motion strikes obstacles
on the road. The large wheel is normally the easiest
running.

(33) J. B. S. writes: I wish to extract
the fiber from a certain kind of grass. What is the
simplest plan without machinery? A. Soak in water
and beat with a mallet until the fiber separates;
repeated washings and rubbings will gradually remove
all soft matter and leave pure fiber.

(84) F. 8. asks how the operation known
as ‘*boiling out” a meerschaum pipe is performed. A.
The pipe is immersed in hot beeswax for ten or fifteen
minutes.

(85) W. T. asks: 1. How many pounds

of pressure will a mixtureof O and H produce by their

The question we answer afirmatively. 2. Is there any | combination by electricity in a limited space of the same

volume as the gas? A. Ten atmospheres under the most
favorable circumstances. 2. What will be the tempera-
ture ? - A. About 7,000° Fah., under assumption of com-
plete combustion; practically far less. 3. Will it take
less O and H mixed in a proper proportion to run a gas
engine than the gas generally used, and what will be the
proportion in cubic feet? A. It will take about seven
times as much coal gas and air.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

November 6, 1888,

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

Advertising device and cigar cutter, combined,
W.H. GIilman ......coovveviiiiininiinneiininenns
Agate spinner, D. S. Tyler
Animal trap, J. Cissell..............
Bags, mouthpiece for, P. O. Soper
Bale tie machine, F. A. Warren...
Banjo, Washer & Dobson, Jr ...
Bank register, J. B. Dennis..
Barrel filler, T. W. Moran..
Barrel head, D. R. Proctor..
Barrel hoop, R. W. Stewart..
Barrel washer, E. G. Ogden........coue0e
Battery. See Secondary battery.

... 392,448

. 392,570
. 392,473
592,220

Bed bottom. spring, E. K. Tilley...... ceeen. 392,529
Bed, folding or mantel, G. W. Bent. ... 392,178
Bevel, adjustable miter, M. Gates . 392,508
Bevel, carpenters’, R. Hayden.... 392,427

Bicycle, H. S. Owen
Bidet, J. Reid
Binder, temporary, M. F. Berry.... ....
Binder, temporary, L. H. Kemper..
Biscuit, M. Frischer. .......cccco0ueeee
Blackboard compound, A, H. Williams... .ccc....
Board. See Switch board.
Boiler. See Egg boiler. Wash boiler.
Boiler setting, steam, M. E. Hershey.. . 892,428
Boiler tubes, device for preventing the lncrusta-

tion of, A. Fickett
Book lock, S. A. Cohen

... 302,523

. 312,461
392,402
392,516
392,507
392,482

392,548
392,411

Boot or shoe,J. W. French.........ccoiiiiiinnnne 392,264
Boots or shoes, device for expanding the uppers

of, W. F. Wellman ... 392,384
Bottles, neck band for, M. M. Wllcox oo 392,390

Box. See Journal box.

Brace. See Trunk brace.

Brake. See Car brake. Locomotive brake. Sled .,
brake.

Branding tool, G. E. Pettett.................... ceeee 392,360

Brick kilns, hydraulic apparatus for operating
perpetual, F. B. Graves wee 392,511

Brushes, bridle for paint, R. W. Iliff ... ... . 392,338
Brushes, manufacturing so-called chisel, O. Fish.. 392,420
Buckle, suspender, W. E. Smith................ oo 392,298
Building material for architectural purposes,

composition of, C. Straub.............. oo e . 392,528
Burner. See Gas burner. Oil burner.
Button, Phillips & Blum, Jr.............. SR
Button, H. S. Thayer.........cccevveeennn oenn . 392,311
Buttonhole strips, making, Warren & Ames. . 392,380
Buttons, manufacturing, H. S. Thayer... . 392,376
Buzz, musical. Elmendorf & Washburn.. . 392,504
Cabinet, drop, G. D. Garvie ... 392,422
Calendar, W. W. Haas.. . 392,321
Car brake, A. E. Delbert
Car coupling, H. L. & C. W Bantu
Car heater, P. J. Sensabaugh
Car starter and brake, combined, C. Kieser
Cars, pipe coupling for railway. E. E. Gold.
Carbon, arc light, J. J. McTighe .
Card, hand, D. Pendergast.. 392,287
Carding engine, F. Wilkinson... . 392,247
Carding engines, device for guiding the mlver in

silver boxes of, W. Lawton.
Carpets, composition for cleaning and preserving,

392,345
.. 392,424
. 392,520

392,215

392,206
892,288

Carriage shackle, J. Pendergast....

Carrier. See Smoke and spark carrier.

Cart, road, T. Doland...........ccoee vee vevnnnes ceees 392,414
Case. See Photograph case.

Casting ingots, mould for, E. L. Clark.............. 392,409

Chain connection, bead, W. R. Dutemple..
Chain, wire, F. P. Hinds...................
Chairs, registerfor tilt back, C. Stewart...
Cigur lighter, Ellis & Sturla
Clasp. See Fence clasp.
Cleaner. See Lamp chimney cleaner.
®lip. See Paper clip.
Clocks, electric regulating and hand setting mech-
anism for, W. 8. Scales
Clothes drier, V. Ten Broeck.
Clothes drier, G. R. Carr

.. 892,818
.. 392,558
. 392294
392,192

392,230
.. 392374
. 392,259

Clothes line supporting frame, P. Schrader . . 892,463
Clutch, friction, J. Gifford.........ccoceviveiieienen 392,428
Collar, horse, O. I. Langworthy..... .. ... 892,208

Collars, fastening for horse, E. J. Lowrey. .. 892,518
Copying press, letter, W. J. Barnes................. 392,486
Corset, C. A. Griswold.... 392,195 to 392,201
Coupling. See Car coupling. Hose coupling. Ve-
hicle coupling. Wagon reach coupling.

Cracker box cover, Pine & Norton...
Creamer, E. H. Wilke............ ..
Crusher and pulverizer, M. Carr..
Cuffholder, J. T. Bender.....

892,459
.. 892,391
.. 392,587

. 892,401

Cuff holder, L. A. Shattuck... .. 392,232
Cultivator spindle, J. C. Bird......... e eee. 892533
Cut-off for engines, adjustable, J. Rees............. 392,460
Cutter. See Paper cutter.

Dam gate, splash, G. H. Coldwell..... PN .. 392,499

Damper regulator, R. J. Hoffman.........
Distilling water, apparatus for, A. J. Chase.......
Door opener, pneumatic, W. R. Ostrander, .. 392,451
Draught equalizer, . N. Woodle..... ...... ... .. 392,530
Draw bar pattern, collapsible, W. E. Wakefield... 392,243
Drier. See Clothes drier.
Drill and cultivator, Newton & Bailey......
Egg boiler, E. Grauert.................
Beg case fastener, T. J. Reece..
Electric discharge device, R. Belﬂeld .
Electric energy, transformation and dlstnbumon
of, W.J. McElIroy..
Electric lights, mast arm for, C. W. Russell........
Electric machines, commutator or bar for dyna-
mo, C. E. Billings 392,490
Electric meter, P. Lange................ oo+ -+-392,487, 392439
Electric meter and electric clock system, com-
bined, P.LaNge.......cvveuiniiniinniiiiiniineinns
Electric meters, system of, A. Wurts E
Electric motor, alternate current, W. Stanley, Jr 3‘)2 471
Electrode for secondary batteries, C. H. Thomp-
80N..... . 892,574

.. 392,514
. 392,498

... 392,283

. 892,509
392,224
392,400

392,218
392,228
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Electrodes for secondary batteries, making, C. H.
ThOMPBOD.....tviiirrimetiiiineeetssnnnnees eeeen 392,673
Elevator. See Ice elevator.
Elevator buciket, W. G. AVery........ ce..veeeunnnn 392,682
Elevator for grain, water, etc., M. Garland........ 392,421
Engine. See Carding engine. Gas engine. Rotary
engine. Rotary steam engine.
Engines or pumps, reversing attachment for ro-
tary, C. H. Cary ... 892,260
Envelope, reversible sample, G. Doutney . 392,501
Eraser, C. J. Bailey.....occiieieneniennns eunn . 392,253
Eyeglass holder, M. Riggs . 392,363
Eyeglass holder, S. W. Saxton . . 892,367
Eyeglasses, F. Muller......... . 392,522
Fence, Higgins & Sullivan.. . 392,384
Fence, barbed, C. A. Hodge .. . 392,433
Fence clasp and wedge, wire, N. W, French ...... 332,506
Fence coupler and tightener, and slackener, and
opener, wire, G. W. Worth. veee 392,299
Ferrule for umbrellas, etc., W. M. Jackson 392,211
File, paper, L. L. Ferris. ... 392,419
Filter, Fretz & Waespi......ccooovviiiiiiiinnnnnna, . 892,323
Finger ring, J. B. Newman....... vee 392,357
Firearm, breech-loading, T. Perkes . 392,457
Fire escape, J. MacGregor............... .. 892,218
Fire extinguishing apparatus, H. Wymau 392 ,250, 392,251
Fire pail, chemical, C. R. Macomber............ ... 392,258
Fork. See Pie fork.
Frame. See Clothes line supporting frame.
Frypan or broiler, M. S. Tracy 392.239
Fumigator, D. L. Snediker........c..cccovivvnnnnne .. 392,235
Furnace. See Hydrocarbon furrace.
Furnace for heating vehicle axles, Parmelee &
L7703 7= PN 392,223
Furnace for melting metal, J. M. & J. W. Cooper.. 392,187
Furniture, folding, E. G. Chormann................ 892,407
Gauge. See Saw set gauge.
Galvanometer, E. Weston...........ceeeveaann 392,477, 392,478
Galvanometer, reflecting, E. Weston............... 332,476
Garment supporter, E. G. Babcock sl 392,397
Gas, apparatus for manufacturing, M. Gross,
892,553 to 392,555
Gas burner, G. W, Lutz......coovivniiiiinnniennnnnns 392.211
Gas burner, furnace, Andrews & Rodgers.. .. 392,175
Gas barner, regenerative, W.S. Horry . 892,434
Gas burner, regenerative, H. Schwidlinsky........ 342,521
Gas burners, pressure regulator for, O. W. Ben-
. ... 892,489
Gas engine, H. T. Dawson.... ceeens 892,191
Gas governor, F. G. Johnson..... vee BE2,340
Gas lighter, electric, J. H. Lehman . 302440
Gas main, H. C. Campbell.. . . 392,400
Gas, manufacture of, H. M. Pierson... 32,458
Gate. See Dam gate.
Gate, I. Dutton............ creeenens ceerereeiinenanenss 392,319
Gate, T. J. MOITi8....cooeviennieiiennnnnnns .. 392,281
Gates, securing device for, W. R. White... . 892291
Generator. See Steam generator.
Generators, regulator for alternating current,
Sellon & MOrdey......cevviieniiins coveeninnanes 392,370
Glass. See Shaving glass
Glassware, manufacture of, H. Northwood... .... 592,450
Glue by dialysis, making, G. Lanzendoerfer........ 392,274
Grader, road, S. k. Welch . 892,246
Grinding spherical bodies, machine for, O. Jung 392,435
Hammer, tack, I. H. Hoover.. ceens 392,515
Harmonica, M. Braun 892,405
Harness ring with shield or rider, W. H. J ohnson 392,272
Harrow, W. M. Brinkerhoff. 892,11, 392,312
IHatch way, J. Engel......... .. 332,546
Hay press, T. & A. Parrent . 392,463
Head rest for travelers, portable, F. D. McCo]Ium, 392,212
Heater. See Car heater.
Heater and ventilator, combined, B. F. W. Urban 392475
Heating apparatus for buildings, E. N. Gates...... 392,551
Heel stiffener machine, G. A. Knox. 892,564
Hitching post, F. D. Carleton. 392,497
Hoe, weeding, W. Dages....... 892,412
Hoisting apparatus, B. I. Shepherd......... . 392,671
Holder. See Cuff holder. Eyeglass holder. Lan-
tern holder. Paper holder. Pencil holder.
Sash holder. Twine holder.
Hook, A. W. Parmelee.........c.ccevieevernnnianns 392,222
Hoop. See Barrel hoop.
Horses, hoof boot for, P. J. Schild et al .. 892,201
Horseshoc attachment, S. I.. Madden..... ... 392,279
Horseshoe blanks, rolls for punching and creas-
ing, Firth & Cornthwaite.............covvvvvunn 392,505
Horseshoe making machine, Firth & Cornthwaite 392,322
Horseshoes, manufacture of, C. J. Le Roy...,..... 392,216
Hose coupling, J. F. McElroy............. 392,255
Hydrocarbon furnace, J. Patten... . 392,285
Ice elevator, J. Hall........... ....... rerreeaaaeas 392,208
Indicator. See Btation indicator. Type setting
and distributing indicator.
Ingots, reducing or drawing out steel, W. A.
Sparger.........cooeve vaiae . 392.468
Injector, steam, J. Desmond 892,544
Inkstand, K. C. Jones .. 392,342
Insect powder duster, Clark & Zeigler. . 992,314
Insects, fence for intercepting, E. C. Krause.. 392.347
Jaw trap, T. Donlon .. 392,415
Joint. See Rail joint.
Journal bearing, H. H. Hewitt.. . 392,268
Journal box, J. E. Johnson.... 392,206
Journal box, W. S. Sharpneck . 892465
Knitting machine, circular, J. K. Muldoon.... .... 392,449
Knitting stockings, F. E. Busiel 392,535
Lace fastener, shoe, J. G. Hart .o 392,383
Lace fastening, 1. B. Ten Eyck ... 392,805
Ladders, truss frame for, C. C. Pierson.. . 892,361
Lamp, arc, J. C. YOUDg..........uut 392,395
Lamp, Argand, I.. J. Atwood.. 392,396
Lamp chimney cleaner, S. Bingham . 892,180
Lamp, oil, T. M. Fell................ 392,418
Lantern holder, C. J. Higgins cereen. 392,451
Lantern, railway signal, J. M. Heverly............. 892,429
Lantern, tubular, C. J. Higgins...... . 392,430
Last for overshoes, F. D. Fry.... . 832,550
Lasting machine, M. R. Ethridge.. 39,193
T.athe, C. HOIIY..........oovvvennnnns . 392,837
Laxuative compound, A. E. Waters . 392,382
Leveling device, R. H. L.ee........coovvvee vvvennnn. 392,200
Lifter. See Transom lifter.
Lighting, system of incandescent, C. Heisler...... 392,513
Liquids, receptacle for containing, D. Hallock.... 3423824
Lobster trap, O. Thomas.........ccoviveiieeieerninns 392,296
Lock. See Book lock. Seal lock.
Locomotivebrake, H. A. Wahlert.................. 392,242
392,350
Loom, W. Wattie . 392,383
Loom let-off mechanism, S. M. Hamblin . 392,512
Loom let-off mechanism, ¥'. Ott..... ..392,284
Lubricating device, E. Whiteley . 392,479
Mail grab, W. H. Jennings . 892,339
Map or chart support, adjustable, W. H. Lnrew. . 392,565
Matrix delivery mechanism, O. Mergenthaler..... 3R,446
Measuring apparatus, electrical, E. Weston,
892.386. 392,387
Measuring instruments, electroplated coil for
electrical, B. Weston........ooviivveniininnnnns

Measuring machine, grain, B. Parker...
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Measuring, registering, and bagging machine,
grain, G. R. Kendrick .
Mechanical movement, J. F. Hanley.

892,344
342,382

Mechan cal movement, A. Tetrault . 392,238
Meter. See Electric meter.

Metallic wheel, W. W. Smith... .................... 392,284
Mill. See Rod mill. Rolling mill.

Mirror, tolding, Miller & Berry........coee veveen on 392,215
Mortar material, A. H. Williams.................... 392,483
Motor. See Electric motor.

Motor, J. k. RUSEDEerTY.....oovvvuiiiinniieniannnnnnns 392,290

Motors. operating alternate current, W. Stanley.

. . 392,470
392,282
.. 392,835
. 392,312
. 292,330
.. 892.256
.. 392,521
. 892,219
892,562

Mower, lawn, A. J. Moyer.
Mowing machine, center draught, W. Hi
Nail setting machine, S. C. Smith
Necktie fustener, M. Hamburger.
Oar tip, J. Bross
Oboe or English horn, C. F. Muller.
Qil burner for heating purposes, J. L. Odel
Ore feeder, F. A. Huntington
Ores and decomposing metallic salts, desulphuriz-

ing, O. B. PeCK........coviniiinnininiines vinnnnn 392,456
Organs, fan tremolo for reed, A. H. Hammond vere 392,331
Paddlewheel, submerged, R. Kirsch............... 892,346
Pail, milk, N. COray....cove euerrnrresnerarencennannns 392,500
Pail or commode, slop, Carter & Augustin......... 802.182
Pan. See Fry pan.

Paper box covering machines, paper cutting at-

tachment for,J. A. Clark....................... 392,313
Paper, cabinet for roll wrapping, J. H. Earl.... 392,502
Paper clip, J. W. Allderige...........coceevenennnn 892,394
Paper cutter, L. Ehrlich . .. 392,416

Paper slitting machine, W. C. Edwards
Pattern. See Draw bar pattern.

Peat machine, P. H. Bracher.
Pencil holder. O. Bussler..
Photograph case, P. T. [{avanagh
Photograph exhibitor, J. J. Sloan
Photographic cameras, fly shutter for, W. H. Ful-

892,262

-3 392,194
Pianos, damper for, W. H. Ivers..........cocoevuue. 892,270
Pie fork, H. 8. Earle . 392.261

. 392,802

Pin, B. A. Baliou
Pipe and pipe fittings, P. Gleich et al
Pipe connections, nipple for, R. Parish
Pitman, flexible, C. A. Van Allen.......
Plane, carpenter’s, Hartness & Tower
Planting machine, potato, J. Angst...
Plastering, hard finish for, A. I1. Williams.
Plow, F. A. Mills...........
Plow, hiliside, T. I.umsdon..
Plow, shovel, T. W. Boyle.. .c.....cooiuunnnnn
Plow, wheel, S. A. Kerns..................
Poison on worm-infested plants, machine for dis-
tributing, J. P. Roach............cccievvvniennnns
Police alarm system, J. C. Wilson................... 392,248
Post. Bee Hitching post.
Press. See Copying press. Hay press.
Pressure regulator, W. Meyer..........c.cooovvuueiees 392,447
Printing, graining plates for surface, J. G. Harris 392,556
Priuting machine, rotary, J. L. Cox.. ... 892,540
Pulley, split, C. R. Hussey............... .. 392,269
Pulleys, tushing for shaft, Schindler & Mikel..... 892,369
Pulverizer and cultivator, J. Davis .. 392,190
Pulverizer, centrifugal, J. Behm.... .. 392,488
Pulverizing machine, soil, M. W. Enos. .. 392,320
Pumps, pawl and ratchet device for chain, F. E.

.. 892425
.. 392,176
.. 892,481
.. 392,216
.. 392,566
. 392,308
392,207

392,266

Punch, ticket, R. Woodman...
Punching and shearir,g machine, combined, H. A.

. 392,362
392,441
. 392,569
892,444

Rail joint, B. H. Lightfoot
Rail joint, J. M. Price
Railway signal, M. W. Long...

Railway water tank, Skinner & Jackson.... .. 392,311

Range, heating and cooking, R. S8avage............ 892,462

Refrigerator car, J. F. Hanrahan.................... 392,204

Register. See Bank register.

Regulator. See Damper regulator. Pressure
regulator.

Retort door, Haberthur & Brenner. 392.202

Revolver, C. .J. Ehbets
Ring. See Finger ring.
Rings, etc., machine for forming, W. G. Martens.
Riveting machine, J. W. Bartlett....................
Rock channeling machine, gang drill, A. Ball,
392,398, 392,399

Rock drills, rotation device, for, G. R. Culling-

worth
Rod mill, H. Roberts
Rod mill, wire, H. Roberts
Rolling, mill, W. J. Lewis
Rolling mill, A. Zqﬁaruki
Rotary engine, C. H. Cary...
Rotary steam engine. J. H. Dow...
Rotary steam engine, A. D. Minier.
Sash holder, J. Clough.
Saw, A. C. Burner..
Saw, drag, Winger & Barger
Saw set, K. Curtiss
Saw set, J. E. Whiting...
Saw set gauge, H. L. Kincaid .
Saw sharpening machines, saw feedmg device for.

. 392,503

392,354
392,487

392,364
. 392,210
392,484
892,538
892,545
. 392,356
392,410
. 392,584
. 392,39
312,542
. 892,388
. 892,436

Sawing machine, drag, G. A. Hughes

Scale for weighing cars and recording the
weights, automatic, E. H. Amet................ 392,531
Scissors, R. Askey... ........ ...l ;

Scraper, road, H. O’Hare...
Seal lock, L. A. Brown....

Seal lock, R. M. ROS€.........coiuvvniiiiieniiinnnnne
Seat. See Store service seat.
Secondary battery, H. Walter... ........... ....... 392,244
Seeding machine, W. H. Schenck................... 392,368
Sewing machine bobbins, machine for winding,

(€00 2 (07 R 392,336
Sewing machine, glove, C. M. Boland.............. 392,181

Shaft support, vehicle, L. Sweet........... ........
Shafts. device for attaching wheels to, Whiteley

Shaving glass, H. 8. Shurtleff.

Shoe, O. B. Bradford....... . 392,404
Shovel, G. H. Gordon....... . 392,267
Shutter worker, J. K. McGuKkin............ ... 392,214
Shutter worker and fastener, D. & W. Stephens... 392,472
Signal. See Railway signal.

Signaling apparatus, magneto, M. W. Long........ 892,443

Slag or material from smelting furnaces. appara-
tus for treating molten, O. B. Peck
Slags, separating metals, matte, or metallic com-

pounds from molten, O. B. Peck................ 33,455
Slating, carbon, Blood & Cole......cccoviuueiiinnnnn. 392,305
“Sled brake, H. C. JOhDSOD... ..ciiiiiernnnnnnnnninens 392,341

Smoke and spark carrier, S. Seller.
Smoke preventer, S. E. Flint...
Snow plow, railway, J. M. Bouck.. 892,491
Sodium sulphate, dehydrating, H. Pemberton, Jr. 392,286
8ole cutting machine, J. Blakey... . 392,255
Spacing machine, H. R. Barnhurst . 392,254
8pindle. See Caltivator spindle.

! Toy locomotive, J. Garlick....

Spinning machine, J. C. Potter................ FYPRNN
Spring. See Vehicle spring.

Springs, crank plate for bolster, L. A. Bonham....
Square, tailor’s, G. Frega..
Square, try, R. Hayden..
Stake holding standard, C. F. Cooper
Stamp, hand, Sawyer & Force
Starch, manutacture of, H. Wiegand

892,307
392,263
842,426
.. 392,186
. 892,229
392,389

Station indicator, Berger & Faas........c.coovuvenns 392,304
Stave jointing machine, Hirshheimer & Mueller.. 392,432
Steam generator, L. C. Thatcher........ P 392,579
Steam trap, G. B. Ro8S........c.. coiiiiiiiiiiiiiien, 392,366
Stereotype plate, Damon & Peets .. ............... 892,168

Stereotypes, producing matrices for, Damon &

Peets....... T 392,189 |

Store service seat, H. L. Brown....... .
Stoves, oven door for, W. J. Andrews
Stoves, valve ceat for hot blast, P. 1" Berg

...3%R,485
392,179

Supporter. See Garment supporter.

Suspenders, W. Sachs.. .. 392,526
Suspending articles, device for, W. I. Tuttle...... 892,576
Suspension device, G. W. McGill...... cevreseeeaennne 392,519
Tank. See Railway water tank.

Telephoune circuit, R. M. Bailey..................... 392,301

Telephone exchanges, switch board for, F. Blake.
Telephone, mechanical, G F. Shaver. .
Telephone switch, board, C. C. Gould.... .
Thermometer, recording, W. F. Brewster..........
Thill couplings, combined anti-rattlerand nutlock

892,233
392,526
392,310

for,8.J.Wo0d .. ......oi i 392,249
Thrashing machines, straw carrier for, P. Enze-

T T PPN 392,321
Tile or paving block. interlocking, D. O. Loy...... 392277

Tobacco moistener, W. 1. Tuttle............. .. ...
Tooth crown, artificial, C. M. Richmond.

392,575
. 392,226
. 092,324
Trace bearer, J. H. Brennan.. .. 392,309
Transom lifter, Hromas & Mach................ ... 392,560
Trap. See Animal trap. Jaw trap. Lobster trap.

Steam trap.

Trunk brace, Rush & Weightman................... 392,525
Tube expander. M. H. MeNair........coevvevenenn.. 892,280
Tug, hame. W. Boardman........cccocevueeerennnnnens 892,306
Tug, hame, W. M. Lerch. .. 392,352
Tug, shaft, W. SDOW.....coviiiiiiiinnrrnnns cereenns 89,373
Twine holder, J. C. Haile.......... c.cc.cvvivnnnnn, 392,328
Type bars, manufacture of, W. Baker.............. 392,177

Type setting and distributing indicator, J. B,

392,358
.. 392,258
. 392,351
892,578
392.539
. 892417
392,469

Type writing machir.e, W. M. Carpenter.
Valve, balanced, J. T. Lee...
Valve, balanced slide, J. Youngman .
Valve for gauge cocks and faucets, W. Christian..
Valve, quick motion, J. H. Fagan
Valve, safety, Spolders & Vien
Valves, apparatus for automatically controlling

the operation of pressure, G. H. Moore........ 392,218
Vaporizer and burner, water and oil, E. D. Gran-
=2 392,510

Varnishing wheels, apparatus for, E. W. Ger-

. 892.32%
392,467
.. 392.572
.. 892,408
.. 892,184
. 3R237

Vehicle coupling, Smith & Warren..
Vehicle, side bar, J. Stuart.... ..
Vehicle spring, D. P. Clark
Vehicle spring gear, J. A. Chapman .
Vehicle, two-wheeled, J. H. Talmadge.

Velocipede, E. G. Latta..... PP . 392,349
Velocipedes, handle bar for, G. Haynes, Jr.. .. 892557
Ventilator, B. HOIbrook.........c..... .. 392,559
Vise, G. Thorp........c.oovvvvinnnna. . 392,318

Wagon reach coupling, E. S. Cushman.
Waist. dress, H. A. Brown
Waists, making dress, H. A. Brown
Wash boiler, M. Davis........ccoiveviiiiennnnnniien.
‘Washer. See Barrel washer.

Washing dishes, fruits, ete., machine for, C. R.
. 892517
892,318

392,543
392,498
. 892,494
892,315

Washing machine, L. R. Krout...
Washing machine, J. H. Therien .. 8R,474
Watch, stem winding and setting, C. Kistler....... 392,580
Watches, device for ascertaining the expansibil-

ity and contractability of balance wheels for,

I8 R T Y oo 392,442
Water closets, service or water tank for, K. H.
Paradice . 392,359
Wheel. See Metallic wheel. Paddle wheel.
Wheels. making metal, G. J. Zinimermann . 392,252

Whiffietree, M. B. Kirker...
Wick adjuster, C. A. Evarts 892,547
Windmill, C. M. MOOT€.... seceereeereesrasacannes .. 392,217
Window shelf fastening, F. & E. A. Cameron.
Woodworking machine, L. Judge

Wrench, Armstrong & Vandegrift .
Wrench and bolt cutter, J. A. Chapman.........

89,213

892.183
DESIGNS.

Bottle, E. W. Bloomingdale . 18,7118
Carriage step, E. L. Howe.. . 18,720
Dishes, surface ornamentation of, E. Gerard . 18,78
Gas burner, C. S. Upton .. 18,721
Headlight, M. M. Buck.. .. 18,119
Jar. T. B. Atterbury... ......... . 18,714
Lantern body, W. C. Beckwith... 8,716, 18,717
Torch, campaign, L. C. Beardsley.. 18,715
Trace carrier, I. Frazer . .. 18,724
Watch bridge, C. W. Ward.......ccoeuenennin. 18,722, 18,723

TRADE MARKS.

Alkaloid—to wit, oxytolnyltropein, E. Merck.
Baking powder, W. F. McLaughlin... ....
Canned vegetables, Merrell & Soule. .
Gloves, . Maggioni......cooviiiiiiiiiiiiniinnninn,
Headache and neuralgia, liquid preparation to be
applied externally to relieve, P. Baldwin .......
Hyoscyamin known as daboisin, preparation of,

15,982

Insects and for disinfecting purposes, articles
manufactured with naphthaline for destroying,
White Tar Co....

Metals, compounds for cleaning and polishing,
Matchless Metal Polish Company............ ... 15,9838

Soaps, laundry. J. P. Davies.......... 15,985
Soap, paste, C. A. Breyer............. 15,984
Soporific preparation conmmmx carbon, hydro-
gen, and oxygen, Farbenfabriken, vormals Kr.
Bayer &Co... .covvvviiiniiiiiiiinnn. . 15,986
Toilet powders, A. N. Bourjois... ............cco..... 15,983

A printed copy of the specification and drawing of
any patent in the foregoing list 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.

Canadinn Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated the cost will be a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Cther foreign patents may alsc be obtained.

392,408 |

Wovertisements.

Inside Page, each insertion = = = 75 cents a line.
Back Page, ench insertion - - - $1.00 nline.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is s2t 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 a!, publication office as early as Thursday morn-
ing to appear in next issue.

Patent Foot Power Machinery; g
Complete Outfits. '

Wood or Meca] workers without steam
power, can succesﬂtully compete with
the large ahnps using our New
LA BOR SPVING Machinerys
latest und most, improved for practical
shop use, also for Industrial Schools,
Home Training, ete. Cmalugue free.
Seneca Falis Mfg. Co.
695 Water Street, Seneca Fa ls, N. Y.

,The “JUNIOR”

—(

LUNKENHEIMER’S
Single Connection

Siont Feed Lubricator

pecialli:adapted for
PORTA:BLE NGINES, STEAM
UMPS, ETC.

Works on elther side of throt-
tle mple. Rehable,
d Low Pr .
Address

Cincinnati Brass Works,
CINCINNATL, O.

THE PHONOGRAPH.- -A DETAILED

description of the new ana im}i}oved form of the pho-

nograph just brought out by Edison. With 8 engrav-
ings.  Contained SCIENTIFIO AMERIOAN SUPPLE-
MENT, No. 632, Price 10 cents. To be had at this

office and from all newsdealers,

SEBASTIAN,MAY &G0'S

Improved Scrow Cutting
Foot & T
Power :
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. ZLathes on trial.

Cataloguesmailed on apphcatio;
165 W, 2d St., Cincinnati, O.

HOW TO MAKE THE WIMSHURST
Influence Machine.—Directions for making a cheap and
simple but efficient machine. With one figure. Contalned
in SCIENTIFIC AMERICAN SUPPLEMENT, No 646.
Price 10 cents. To be had at this office and from all
newsdealers.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

STORAGE BATTERIES FOR ELEC-
tric Locomotion.—A paperby A. Reckenzaun. offerin,
few facts and figures relating to the present state of t
subject of the applicaiion of storage batteries to loco-
motive purnoses Contained in 8CIENTIFIC AMERICAN
SUPPLEMENT, No. 625. Price 10 cents. To be had at
this office and from all newsdealers.

PNEUMATIC DYNAMITE TORPEDO

Gun.—An exhaustive account of this new weagou and
of the experiments made with it; along with a descrip-
tion and illustration of a roposed dynamite cruiser.
with 6 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 3. Price D cents. To be had at this
office and from all newsdealers.

ARTESIAN

‘Wells, Oil and Gas Wells, drilled
by contract to an depth, from 60
t0 8000 feet. We also manufacture
and furnish everything required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 £t Send 6 conts for illustrated
catalogue. Pierce Artesian
and 011l Well Supply Co.,

80 Beaver Street, New York,

GOLD MINING MACHINERY. — DE-
scri;{tion of some new mining plants constructed in
England for use in the Transvaal, Austria and Hungary.

With 10 fi gures Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 593. P'rice 10 cents. To be had at
this office and from 2ll newsdealers.

DEI.AFIEI.I) S PAT. SAW CLAMP

With saw for cutting metals. Saves all the broken
hack-saw blades. In use overtwo years in all parts of
the country. The new clamps have the edges bevelled
that hold the saw. By mail, with one blade, 50 cents.
Extra blades 8%'' x %', “ Star, 77 cents each, 70 cents per
dozen, by mail. Blades 8" x1"", & Stubs,” 35 cents euch,
by mail. Discount to dealers,
OROTON MFG. WORKS, Noroton, Conn.

NAVAL ARCHITECTURE.—AN IN-
teresting review, by Mr. R. Durcan, of the progress
that has been made in this branch of science during
thelast fifty years. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 589. Price 10 cents. To be
had at this office and from ail newsdealers.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Pittsburgh, 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.

BRAIDED PACKING, MILL BOARD,

BRANCHES: Phila, 24 Strawberry St.

SHEATHING,
CHADMBRS=SPENCE CO., FOOT E.
Chicago, 86 E. Lake St.

PIPE COVERINGS

Made entirely of ASBESTOS.
Absolutely Fire Proof.
CEMENT, FIBRE AND SPECIALTIES,

8THEH ST. N. Y.
Pittsburg, 37 Lewlis Block.

Grand Rapids; E. K. Osborne

dell & Co., MontgomeryAla; Bailey & Leb by,Charleston,

Toledo- The George Worthington Co., Cleveland; Goulds & Anstin, Chicago: Kennedy
& Pierce Machinery Co., Denver, Col 3 "sh
Manistee, Mich,; Jus, Jonks & CO..

Goodwin, Norfolk, Va.: Columbus Supply Co. Columbus,O.

For Sale at Factory Prices by A,
Aller, N.Y.; Walworth Construc«
tion & Supply Co., Boston; Henry

. Spel], Phila.; Thos. J. Bell & Co.,
Cmcinnatl, Shaw, Kendall & Co.,

eriff & Ashworth P]ttsburgh Pa.; Jos. Baur,
Detroit; Wickes Bros., Hast Saginaw, Adolf Leitelt,
& Co., St. Paul, Minn.,; Rundle, Spence & Co., Milwaukeej

® Joshua Hendy.Machme ‘Works, San Francisco; Flynn & Emrich. Baltimore; Torbes, Lids

; Pond Engineering Co., 8t. Louis and Kansas (‘ity. 0.B
8. Leeds & Co.Minneapolis; H.D.Coleman, New Orleans:

GAS ENGINEERING, RECENT PRO-
gress in.—By A. Macpherson. Regenerative system of
retor t firing. Improvements in gus purification. Burn-
ersand regenerative lamps. 'The Weisbach gas light,
Paraffin as a rival of coal gus, oil in

% 8 muking. Prices
of residual products. Contained in SCIENTIFIC AMERI-
CAN SUPPLKMENT, No. 601. Price 10 cents. T'o be

had at this office and from all newsdealers.

Sﬂl}llllllal Steam Engine  Model.
o

Goodnow & Wightman
BOSTON, MAbS.

Iilustrates the action of
slide valve. Length of
model 16 inches.
Valuable to students and
young mechanics.
Price $2. . Postage 35¢c.
Catalogues Free.

TELESCOPIC OBJECTIVES AND MIR-
rors. Their preparation and testing.—By H. Grubb, F.
R. 8. An iInteresting description of the processes now
employed in the construction of telescopic objectives,
prefaced with a short history of the manufacture of
glass. Contgined in SCIENTIFIO AMERICAN SUPPLE-
MENTS, Nos. 548 and 549. Price, 10cents each. Tobe
obtalned at this office or from any newsdealer.

GUILD_& GARRISON

LYN, W. Y, IJ. S.
Bm]ders of Steam Pumps for Li llldS or Seml-hquids
High Grade Vacunum P’umpn, Filter I’ress Pumps,
Air Compres~sor~, Acid Blowers, Feed Pumps,
Agitators. Condensers for Pans, ﬁngmen, sieam
Pumps, Vacuum Apparatus, eic.

AIR, PURIFICATION OF.—BY D.
Prince, M.D. An experimental study in re'ation to the
remova' from the air of the dust or particu'ate material,
supposed to produce yellow fever, small-pox, and other
infectious disease. 1illustration. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 569. Price 10
cents. Tobehad at this office and from all newsdeulers.

TO US FOR PRICES::

VAN DuzeN's PatenT

VaNnDuzeN & TiFT.

SOLE MAKERS
INCINNATI,

Oazi
NEW CATALOGCU
——OF

VALUABLE PAPERS
Contained in SCIENTIFIC AMERIOAN SUPPLEMENT, sent
Jree o&lchm’&e to any address.

& CO., 361 Brondway, New York.

© 1888 SCIENTIFIC AMERICAN, INC.

To Electro=Platers.

THE VICTOR DaNAM PLATINGC MACHINES

Three sizes, $30, $60, and § All Batteries and mate-
rial tor Gold, lever, and Nickel Plating,

THOMAS HALL, 19 Bromfleld St.. Boston, Mass.

Send tor Illustrated Catalogue.

TELESCOPES—THEIR HISTORY
and the discnveries made with them.—By Prof. E. S,
Holden. An interesting historicul paper, discussing the
development of the telescope from the time of Galileo
up to the present day. Coutmned in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 62%. Price 10 cents. To be
had at this office and Erom all newsdealers.

TaSLACK BARRELMac
' TIGH u& A SPECIALT YMcmcfH 'NERY

.JOHN GREENWOOD &CO.
ROCHESTER N.Y.

ETIOLOGY OF SCARLET FEVER —A
lecture by Dr. E. Klein, F.R.8.,0n the communicability
of scarlet fever through the use of milk derived from
cows to which a mild torm of the disease has been given
by man. Contained in SCTENTIFIC AMERICAN SUPPLE-
MENT, No. 629, Price 10 cents. To be had at this office
and from all newsdealers.

OTTO GAS ENGINES.

Over 25,000 Sold.

Horizontal...... Otto... Gas Engines.
Vertical... Otto....Gas Engines.
Twin Cylinder..Otto....Gas Engines.

Gas Engines

Combined....... Otto.. { 5nq Pumps.
Combined.......Olto.. { 83 Engines
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.

R New York Ageucy
18 Vesey Street.

LEAD SMELTING.—A FULL DESCRIP-
tion of the Lewis Bartlett vrocess, by William Ramsay;
illustrated with 9 engravings. Contained in SCI1ENTIFIQ
AMERICAN SUPPLEMENT, No. 583. Price 10 cents.
‘To be had at this office and from all newsdealers.

BARREL, KEG,

Hcgshead,
AND
STAVE MACIHINERY.

Over 50 varieties manu-
factured by

E. & B. HOLMES,

! Chamfering, Howeling, and Crozing, BUFFALO, N. Y.

ELECTRIC LIGHT AND POWER.

Kdco system of Arc and Incandescent Lighting. Di-

. rect or in connection with the Storage Batteries of the

| Electrical Accumulator Co. Dynamos, Motors, Lamps,
Batteries, and General Electrical Supp!

HE ELECTRO DYNAMI ( ()MPANY

224 Carter street, Philadelphia,

Qe
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ECHNICAL BOOK

BR ANNT.—The Metallic Alloys. A Practical Guide
for the Manufacture of all kindsof Alloys,
an d Solders used by Metal Workers; together with their
Chemical and Physical Properties and their Application
in the Arts and the Industries; with an Appendix on
the Coloring of Alloys. Translated and edited. chiefly
from the German of rupp and Andreas Wildberger,
with extensive additions, by Wm. T. Brannt, one of the
editors of ** The Techno-Chemical Receipt Book,” etc.
Illustrated by 16 engravings. 1:mo, 428 pages..... $2.50

§F~ A descriptive circular giving the full contents of the
above sent free to any one who will apply.

ED WA R DX.—The American Steam Engineer, Theo-
retical and Practical. With examples of the latest and
most Approved American Practice in the Design and
Construction of Steam Engines and Boilers of every de-
scription. For the use of Engineers, Machinists, Boiler
Makers, and Students. Emory Edwards, M.E. lllus-
trated by 77 engravings. In one volume, 12mo....$2.50

An illustrated circular of this book, 4 page, 4to, sent
Sree to any address.

BRANNT.—A Practical Treatise on Animal and
Ve%etable Fats and Oils, comprising both Fixed and
Volatil: Oils, etc., as well as the Manufacture of Arti-
ficial Butter, Lubricants, including Mineral Lubricating
Olls, etc., and on Ozokerite, etc. By Wm. T. Brannt.
244 engravings. 730 pages, 8VO............ [T 87.50

§F~An idustrated circular, 8 pages, quarto, showing the
Jull tavle of contents of this book, sent free of postage to any
one addressing us.

DBRANNT.—A Practical Treatise bn the Manufac-
ture of Soap and Candles. based upon the most_recent
Experiences in the Science and Practice. By Wm. T.
Brannt. Illustrated by 163 engravings. 67 pages.
BVO L e e 7.50

An illustrated circular, 8 pages, 4to, showing contents
of this book, will be sent free of postage to any one furnish-
ing his address.

BRANNT-WAHI..—The Techno-Chemical Receipt
Book. Containing - everal Thousand Recei ;ljt.s, covering
the Latest,most Important,and most Useful Discoveries
in Chemical '1‘echno|og{. and their Practical Applica-
tion in the Artsand the Industries. By W. T. Brannt and
‘W. H. Wahl, Ph.D. 78 engravings, over 500 pages. $:2.00

§F A circular showing full contents of this book, 32
pages, sent free on application.

OSBORN.—Practical Manual of Minerals, Mines. and
Mining, By Prof. H. S. Osborn, LL.D. Tllustrated by 171
engravings from original drawings. 367 pages, 8vo $4.50

ROSE.—Steam Boilers. A Practical Treatise on

oiler Construction and Examination. For theuse of

tical Boiler Makers, Boiler Users, and Inspectors;
and embr:cing in plain figures all the Calculatio ns neces-
sary in_Designing and Classifying Steam Boilers. By
Joshua Rose. [llustrated. 8vo.. $2.50

SLOANE.—Home Experiments in Science. By T.
O'Conor Sioane, E.M., A.M.,Ph.D. 1lllustrated by 91
engravings. 12mo.................. e teeeenneana. $1.50

Illustrated circulars, each 4 pages 4to, showing the full
table of contents of the last three named books, sent free on
application.

8F The above or any of our Books sent by mail, free of
postage, at the publication prices to any address in the world.

8 Our New and Revised Catalogue of Practical and
Scienti fic Books, 84 pages, 8vo, and our other Cata the
whole covering cvery branch of Science applied to the Arts,
sent free and free of postage to any one in any part of the
aworld who will furnish his address.

HENRY CAREY BAIRD & CO.,

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

HASWELL’S

ENGINEERS’
POCKET-BOOK

Engineers’ Pocket-Book. Mechanics’ and En-
gineers’ Pocket-Book of Tables, Rules, and
Formulas pertaining to Mechanics, Math-
ematics, and Physics: including Areas,
Squares, Cubes, and Roots, &c.; Logarithms
Hydraulics, Hydrodynamics, Steam and the
Steam-Engine, Naval Architecture, Mason-
ry, Steam-Vessels, Mills, &c.; Limes, Mor-
tars, Cements, &c.; Orthography of Techni-
cal Words and Terms. &c., &c. Fifty-second
Edition. By Cuas. H. HASWELL. 12mo,
Pocket-Book Form, $4.00.

Capt. J. ERICssON to the Author.

**I cannot find words to express my admiration of the

- sklil and industry displa yed in producing this work. To

you bdelongs the honor of having presented to the world

& book containing more positive information than was
ever before published. I could with justice say more.”

It coversthe entire
Ohicago Inter-Ocean.

No book in the guise of a vade mecum has arrived at
such popularity in the United States.—N. Y. Times.

HARPER & BROTHERS, NEW YORK.

8F™ The above work is for sale byall booksellers, or will be sent

HARPER & BROTHERS, postage prepaid, to any part of

theUnited States or Conada, on recmfpt of the price. HARP-
ER'S CATALOGUE 8ent on receipt of Ten Centsin stamps.

pra;:tical field of the mechanic—

o MAGIC LANTERNS

“WITH (IL LAMPS HAVE NO EQUAL

(\/IEWS or L SUBJECTS

& ® \cASTERN PRICES GUARANTEED
For 38

L. MANASSE
88 MADISON sTCHICAGO HL

GLACIAL EPOCHS AND THEIR PE-
riodicity.— By Adolphe d’Assier. A presentation of the
considerations that tend to establish the fact that the
progressive cooling of the earth must, in the course of
ages, have produced circumpolar glaciers, and that the
periodic and alternate return of tnese in the two hemi-
spheres is closely connected with the secular displace.
ment of the peribhelion. Contained in SCIENTIFIC AMFKR~
ICAN BUPPLEMENT, NO8. 631 and 632. Price 10 cents
each. To be had at this office and from all newsdealers,

BIBB'S Celebrated_origlnat
BALTIMORE

FPIRE-

Stove Founders, Baltimore, Hd,
B TELS

MARBLEIZED SLATE MAK
New and tiful

ERFECT*— ER
P NEWSPAPEE LE

vt

The Koch Patent File, for preserving newspapers, Mag-
azines, and pamohlets, has been recently improved and
price reduced. Subscribers to the S8CIENTIFIC AMERI-
CAN and SCIENTIFIC AMEEICAN SBUPPLEMENT gan be
supp‘ied for the low price of $1.50 by mail, or §1.25 at the
office of this paper. Heayy bo>rd rides; ineagription
S SCIENTIFIC AMERICAN” In gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIBNTIFIC AMEBICAN.

]

Professor A. M. Mueller.

1!
VoL
£ BRAZEN I

“My children have one teacher in school and 100 in
the International.”

VITAL STATISTICS.
15 Royal Octavo Volumes, 13,206 Large Pages. 49,646
Subject s Treated. 100 Double-Puge Maps. 150 Double-
Page Iilustrations, embracing 3,106 Figures. 5 Bindings
and 4 Prices. 1888 Edition. Each Volume 10 x 734 x 2i¢
inches. Length of Shelf, 2 feet 10 inches.

(Agents Wanted.)
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INNES OTAPERA G1ASS 3
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“sid{dpeYd ‘4efjusy *d "M "UCH
(«'S[OAJEW UM} 0B 90l §31 DUB JORBIBYR SII,,

UNDISPUTED CLAIMS.

Greatness of Size—Admittinﬁ of Many Titles. Lateness
of Revision—Insuring Fresh Data. Low in Price—A
Hard-Times Requirement. An Easy Payment Plan—
Making its Purchase no Burden. American and Foreign
Editors—Its Character International.

DODD, MEAD & CO., Publishers,

753, 7656 BROADWAY, NEW YORK.

SYSTEMS OF DISTRIBUTION OF
Electricity.—A lecture by Elihu Thomson, delivered in
the Sibley College course. The series, multiple arc. ser-
ies multiple and maitiple series, accumulatorandinduc-
tion systems deseribed, and their advantages and disad-
vantages discussed. With 18 figutes. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 603. Price10
cents. To be had at this office, and from all newsdealers.

Use Adamant Wall Plaster

—IT 18—

Hard, Dense & Adhesive

—DOES NOT—
CHECK or CRACK.
; It is impervious to wind,

—— water, and disease germs.
1t dries in a few hours.
It can be applied in any
kind of weather,

It is in general use. Licen-
ses granted for the mix-
ing, using, and selling.
ddress,

GENESEE STREET,

R
AUAMANT MFG- CO. ?1E. Syracuse, N. Y.
CAMERA BELLOWS.—FULL DESCRIP-

tion. With 12 figures, ty means of which any amateur
can easily make a camera bellows for himself. Con-
tained in SCIKNTIFIC AMERICAN SUPPLEMENT, No.
625. Price 10 cents. To be had at this office and
from all newsdealers.

INVENTORS and others desirlng new articlesmanufac-
tured and introduced. address P. O. Box 86, Cleveland, O.

LANTERNS & Views
For Sale and Wanted.
Music Boxes, Organeftes, Pho-
to. Outfits STEAM ENGINES,
Electric Mechanical Novellies, 8-c. Oatalogues Free.
HARBAOCH & 00., 809 Filbert St., Philada,, Pa.

. For
Handling

HARRISON CONVEYOR!
6raln, Coal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds, &
Sendfor | BORDEN, SELLECK & CO.,§

THE RICHARDS OIL ENGINE

he =afest, Most Economical, and

jp Most Convenient Engine. No Boiler,

! \ no Steam, no Coal, no Ashes, no Danger,
]‘]‘ ! no Extra Insurance, no Engineer, an

next to no Attendance. Started instant-

1y with a match. Speed and fuel com-

pletely regulated by the governor.

All expense ceases when the engine

stops. _BINGHAMTON Ye

DRAULIC POWER CO.,

sole Manufacturers,
* Binghamton, N. Y., U. 8. A.

BRASS SCREWS it Fasseve o

elescope Ob-
ject Glasses 1to 2in. instock. Merrill, 179 Water St., N.Y.

SHIP WAVES.—BY SIR WILLIAM

Thomson. A lecture delivered before the Institution of
Mechanical Engineers.—Definition of wave. The differ-
ent kinds o1 waves. Waves produced in water by bouts
and the wind. How the wave procession is kept up.
Effect of aship’s build In causing waves : With eight
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT No.615. Price ten cents. To be had at this
office and from all newsdealers.

NEARLY HALF A MILLION SOLD.

Cutler’s Pocket Inhaler

and INHALANT. A cure
for Cutarrh, Bronchitis,
Asthma, and all diseases
of the Throat and Lungs.
Consumption—if taken in
season. _ The KING OF
COUGH MEDICINES. Will
4 correct the most offensive
breath. Carried handily as
a knife. This POCKKT INHALER is approved by Phye
sicians and endorsed by the Medical Journals of the
World.__Sold by druggists for $1.06. By mail, $1.25
W, H. SMITH & CO., Pl‘oﬁl'letorm
410 Michignn Street, BUFFKALO, N. Y.

Sole
Manu’fers,

$ Chicago, lll,

CITY OF LONDON AND SOUTH-

wark Subway.—Description of a new underground rail-
way now in course of construction in London. With 7

figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, NO. 626. Price 10 cents each. To be had at
this office and from ail newsdealers.
Encyclo- Diamond Book free,
pedia of Drills and 25c. for
700 Engrav Lightning mailing it.
ings of Hydraulic American
WELL WELL Well Works,

TOOLS, Machines Aurora, IIl,
Branch House: 11 and 13 S. Canal St., Chicago, llls.

THE AGE OF THE STARS. —BY
Prof. Janssen. History of the discoveries that bave led
to the introduction of the doctrine of evolution in the
science of astronomy. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, NOS. 630 and 63 1. Price 10 cents
each. To be had at this office and from all newsdealers.

MODEL and g SendforCircnars,

EXPERlMENTA .E.Jones&Bro,

WORK sty CIKCINNATI, 0.

(Mention this Papers

COSTS IN MANUFACTURES.—A LEC-
ture by H. Metcalfe. U. S. A., delivered in the Sibley
College course.—An elaboration of a system for the
management of fuctories and employes. A valuable
paper. Contained in SCIENTIFIC AMERICAN SUPPLE-~
MENT, NO. 605. Pricel0cents. 1'0 be had at this office
and from all newsdealers.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. I
ELECTROTECHNICS, DEFINITIONS

and Designations in.—A list of the symbols proposed by
Mr. Jamieson for electrical units, magnetism, and elec-
tric measurements. With 4 figures. Contained in 8ci-
ENTIFIC AMERIOAN SUPPLEMENT, NoO. 595. Price 10
cents, To be had at this office and from all newsdeulers.

CARPENTERS, TOOLS
stamps for Catalog. 1000 Illus rations.

JINO. WILKINBOK CQs+ 55 State St.,

Something new and come to stay.
E. C. strange’s Patent Combina-
tion Vise and Drill. Be sure and
send for circular and pricelist.
Address Strange’s Mach. Works,
Taunton, Mass., dealer in Cylin-
der Saws and Stave Machines.

HOW TO MAKE AN INCUBATOR.—
Full directions. illustrated with 7 fieures. Also direc-
tions for operating the apparatus. Contained in
SOIENTIFIC AMERICAN SUPPLEMENT, No. 61 2. ’rice10
cents. To be had at this office and from all newsdeuiers.
ELECTRIC

DO YOUR OWN iicimive

If 25 LIGHTS OR LESS WILL DO IT
QSEND STAMP FOR CIRCULAR
f WHICH wilL TELL YOoUu,
PUYTAN ELECTRIC

seik tnvous HOUSEORSHOP

CANDOITYOURSELFWITHOURS2.500UTFIY
C E.JONES & BRO. CincinNaTI O

LIMITING NUMBERS OF TEETH IN
Gear Wheels.—A valuable paper by George B. Grant
treating of the different methods of determining the
limiting numbers of teeth in gear wlheels when small
pinions’ must be used. The cfclmdal system. The in-
terchangeable volutesystem. The non-interchangeable
volute system. Unreversible teeth. With 11 fizures.
Contained in the SCIENTIFIC AMERICAN SUPPLEMENT,
No. 592. Price 10 cents. To be bhad at this ottice and
from all newsdealers.

ENS.ONS §80,0003000 for Bol-
iers, Sailors, their widows
or parents. PENSIONS INCREASED, Discharges pro-
cured. (¥ No gension,ﬁorm. Latestlaw, pamph-

let Free! PATRICK O’FARRELL, Att’y,Washington,D,C.

PANAMA CANAL.—A PAPER BY DR.

W. Nelson on some of the difficulties to be overcome in
the prosecution of this work, Damming the C 08
River. Extent of the earth cutting, Ogeantides. The
climate. Prevalent diseases. Cost of the canal in lives.
Cost of the work. Contained in SOTENITFIC AMERIOAN
SUPPLEMENT, No. 603, Price 10 cents, To be had at
this office and from all newsdealers,

FIRE-BRICK.—BY R. A. COOK, A.M,
An interesting description of the mining of fire clay and
the manufacture of fire_brick at Mt. Sav:.ge, Marvland
where 18 located one of the largest establishments m
the country devoted to this industry. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT,No. 5338, Price 10
cents. To be had at this office and from all newsdealers.

MAGIC bl Ehibitions ava for
LANTERNS

Home Amusement. Views
illustrating every subject. A

man with small capital.
ractical experience. 170-p. catalogne free.

very profitable business for a

Best apparatus, new views, largest

stock. 25 years £ « 1
GEO. H. PIERCE, 136 S.11th St., Philadelphia, Pa.

wherein the Bibleis the word “ HU.

8, the fifth § | O, and tothe next195, if there

© want new ts, and for 50 cents will send
ruage, well bound, In cloth and gilt. Anexce
ising, and we wish to try the effect of a new method.
Cash Payments,

stage stamps, postal note, or silver.
manﬁnn this paper. Address at once

$1000 fora Husband!
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son who sends the correct answer wil id $1 OO0 IN CASH, thesec
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as all answers must be sent before Feb.
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send 50 cents for a sample of
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Prnposnls for Machines and Tools for_ the
Navy Yard, Mare Island, California,—Navy
DEPARTMENT, WASHINGTON, D. C., November 7, 1888,
Sealed proposals will be received at this Department
until 12 o’clock nocn, on Thursday, the 2ith day of De-
cember, 15888, at which time and place they will be ogen-
ed in the presence of attending bidders. for fu:nishing
machines and tools required E the Bureau of Con-
struction and Repali. und for tbe delivery of the same
at such place in the Navy Yurd, Mare Is and, California,
as the Commandant of that Yard may direct. Printed
schedules particularly describing the machines and
tools, blank forms on which propogals must be made,
and ull other information essential to bidders can be
obtained by regular dealers in, or manufacturers of, the
articles required, on application to the Commuandant of
said Navy Yard, or to the Chief of the Bureau of Con-
struction and Repair, Navy Department. Proposalg
must be made in duplicate, and enclosed in sealed en~
velopes marked ** Prop.sals for Machines and Tools for
the Navy Yard, Mare I-land. California.” and addressed
to the Secretary of the Navy, Navy Department, Wash-
ington, D. C. All proposals wmust be accompanied b,
either plans or descriptive cufs of al) the m-chines an
tools which the bidder offers to furnish. The Secretary
of the Navy reserves the right to reject any or all bids.
in whole or in part. as, in his judgment, the interests of
the Government may relguire.

D. B. HARMONY, Acting Secretary of the Navy.

Dredging at Wilsonw’s Point, Norwalk Harbor,
Coun.—ENGINEER OFFICE, U. 8. ArMY,. Room
81, Army Building, cor. Houston and Greene Streets,
New York, November 13, 1838.—Sealed proposals in tripli-
cate for dredging at Wilson’s Point, Norwalk Harbor,
Conn., will be received at thix office until twelve (12)
o’clock M. on Thursday, December 13. 1888. The atten-
tion of bidders is invited tothe Acts of Congress ap-
proved February 26, 1885. and February 23, 1887, vol. 23,
page 332, and vol, 24, page 414, Statutes at Large. Fur-
ther information, specifications, and forms of proposals
can be obtained at this office.

D. C. HOUSTON, Lieut.-Col. of Engineers,

‘Brenkwntm- at New Haven, Conn, -EXGINEER
OFFICE. U. 8. ArMY, Room 57, Army Building, cor.
Houston and Greene Streets, New York, November 18,
1888.—8ealed proposals in triplieate for breakwsater at
New Haven. Conn., wili be received at this office until
twelve (12) o'clcck M. on Thursday, December 13, 1888,
The attention of bidders is invited to the Acts of Con-
gress approved February 26, 1885, and February 23, 1837,
vol. 23, page 32. and vol. 24. page 414, ~tatutes at Large.
Further information, specifications,and forms of pro-
posals can be obtuained at this office.
D. C. HOUSTON, Lieut.~-Col. of Engineers.

Dredging in Kive Mile River Harbor, Conn.
—ENGINEER OFFICE, U.8. ARMY, Room_ 51, Army
Building. cor. Houston and Greene Streets, New York,
November 15, 1888.~Sealed proposals in triplicate for
Dredging in Five Mile River Harbor, Conn.. will be re-
ceived at this office until twelve (12) o'clock, M., on
Thursday, December 13, 1588, Tbhe atiention of bidders
is invited to the Acts of Congress approved Februarf' 26,
885, and February 23,1887, vol. 23. page 332, and vol. 24,
age 414, Statutes at Large. Further information, speci-
cations, and forms of proposals can be obiained at this
office. D. C. HOUSTON, Lieut.-Col. of Engineers.

CHICAGO HOROLOGICAL II;'ETI'I‘lU'l‘E,A

Dearborn Street, Chicago, .
Established for iviniPrac(icul nnd Technical Tn.
struction in V%’a.tc making Students can enter at
any time. Send for circular giving terms and-full in-
formation.

THE MORRIS TYPE WRITER.
g Price $15,
Perfect Letter.
ing, Kxact Align-
ment, and Rapid
Writing,

The Hoggson & Pettis Mz, Co.,New Haven, Conn,
WOOL HAT MAKING, —FULL DE-

scription of the process.—Wool waghing, earding and
forming, settling, oumping and washing out, stretch-
m% or stumping, drying. storing and steaming, pullin
out, dyeing. blocking, storing. pressing, finishing, round-
ing, curline and 1ron{nz. paring, trimming and shaping,
velouring off, With 20 igures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, NOS. 626, 62K, and 629,
Price 10 cents each. To be had at this office and from
all newsdealers.

For SAIT.E=!

United States, Canadian, and Russian Patents, covering
a complete and effective system for protecting

OIL TANKS FROM FIRE.

Also TTnited States Patent for simple and effective

system of
Underground Conduits for Electric Wires

RUSSELL THAYER, C. E,,
1418 So. Penn Square, Philadelphia, Pa.

OR SALE ONE 60-HORSE

Hewes & Phillipps
g Stativnary Eungine
and S80-Horse Marine Boiler, with Heater,
and Back Geared Plunger Pump, and Connectin
Pipes. Knquire of A. M. ROSS & CO.. 1lion, N. Y.

TELESCOPE
torial mount.

For Sale. Ten inch silver glass equa- -
F.M B, 257 5. Market, a‘pringﬁeld,%.

A "TE D —To magufacture on royalty patent-

8 ed articles made entirely or parily

of wood. Prefer articies largely in demand and

- fast selling. Have excellent manufacturing faci-

lities and abuncant supply of all kinds of wood on hand,
For particulars address,

JOHN K. ALDEN, Lake George, N. Y.

2nd << MACHINERY £5

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

GOVERNMENT BREEDING FARM FOR
Cavalry Horses.—A paper by Lieut, 8, C. Robertson. U,
S. A.. outlining a plan for the establishment of a breed.
ing farm for horses maintained and contro led by the
government, and discusging the economic features of
the scheme. (‘¢ontained in 8CIENTIFIC AMERICAN SUP.
PLEMENT, No. 6114. Price 10 cents, To be had at this
office and from all newsdealers.

CLARK’S NOISELESS RUBBER WHEELS

No Moavre Splintered Floors.
Different Styles. Catalogue Free.

Geo. P. Clark, Box L.Windsor Locks, Ct.
The Sciemific JA merican
PIIBlICATlU_NOS_FOR 1888.

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 Scientitic American Supplement (weekly), one
year.

$3.00

The Scientific American, Export Edition (monthly)
one year, . . . . . . . . . 500
The Scientific American, Architects and Builders
Edition (monthly), onevear. . . . . .
COMBINED RATES.
The Scientific American and Supplement, .,

The Scientific American and Architects and Build-
ersg Edition, . . . .

The Scientific American, 8upplement, and Archi-
tects and Builders Edition, . . . . 9

Proportionate Rates for Sixz Months.

This includes postage, which we pay. Remit by postal
or express money order, or draft. to order of

MUNN & CO., 361 Broadway, New York.

o

7.00
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“Wovertisements.

Inside Page, each insertion - - - 25 cents a line.
Back Page, each inseriion - - - $1.00 a line.

The above are charges per agate line—about eight
words per line. T'his notice shows the width of the lme,
and is set in agate type. kEngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
recexved at publication office as early as Thursday morn-
ing to appear in next issue.

address in the
ength, 14, 16,18,
Each Saw is war-
ranted to cut bone four weeks without filing, and after

We will send by mail, prepaid, to an;
U.S.. 12 Butcher Saw Blades of either
20, 22, 24 inches, on receipt of $1.32

that to cut off an inch bar of iron. Best Polished Steel
Frame to fit either length, $1.08 each. Hardware dealers
will turnish these goods at our prices, Show this to
your Butcher, it will save him much money.
MILLERS FALLS CO.,

93 Reade Street, New York

Tt KODAK CAMERA

Makes 100 Instantaneous

Pictures by simply pressing a

button. Anybody can use it who

can wind a watch. No focusing.

No tripod. Rapid Rectilinear
Lens. Phutogrﬂghs

i moving objects.

be used indoors.

Division of Laber

—Qperator can finish

his own pictures, or

send them to the fac-
tory to be finished.

Morocco covered Ca-

mera, in handsome

sole-leather case,

. k loaded for100 pictures,

For full description ot *Kodak’’ see SCI. AM., Sept. 15, ’83

Price, $25.00. Reloading, $:2.00.

The Eastman Dry Plate & Film Co.
Rochester, N. Y. |15 Oxford St.,, London.
Send for copy of Kodak Primer with Kodak Photograph.

THE COPYING PAD.—HOW TOQ MAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
|étter to the pad; how to take off copies of the letter.
Lontmned in SCIENTIFIC AMERICAN SUPPLEMENT, NO,

43S, Price 10 cents. Forsaleat this officeandby all
n@wsdealers in all parts of the country.

87 Maiden Lane, New York.

TEE NEW NON--CONDUOCTOR,

Sectional Pipe Coverings,
ASBESTOS BOILER COVERINGCS,
H. W. Johns Manufacturmg Co.

SOLE MANUFACTURERS OF
H. W. Johns’ Asbestos Roofing, Building Felts, Fire-Proof Paints, quuid Paints, etc.

CHICAGO. PHILADELPHIA. LONDON .

SHEET BRASS BRASSWIRE
Mention this paper.

THE GENERATION OF STEAM.—A
lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite coal, wood. saw-
dust, waste gas, natural gas, etc., described. 1I. The
Generation of Steam. General princi lesto be observed
in the construction of boilers. With 14 figures. Con-
tained in SCIENTIFIC_  AMERICAN SUPPLEMENT, Nos.
624 and 6:23. Price10 cents. To be had at this office
and from all newsdealers.

Barnes’ Foot-Power Machinery

%. Complete outfits for Actual Worksnop
Business. A customer says: “Consid-
ering 1ts ca acity and the accuracy of
your N .athe, [ do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I canturnsteadily for a whole
day, and a.t mg ht feel as little tired
as if I d_been_walking around.”
Descrlptlve Price List Free.
& JOHN BARNES CO.,

1999 RUuBY ST., Rockford, Ill.

Scientific Book (jatalogue

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

STEEL BALLS.

For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
(ﬂ-ouml, and Burnished, from

8-16 in. to 2 in. diameter.

In quality and density of metal,

/‘)‘v in uniformity of temper, and in ac-

curacy and nicety of finish warrant-
ed unequaled.

{F~ Samples and prices on applica-
tien.

Simond’s Rolling=-Machine Co.,Fitchburg, Mass.

VELOCITY OF ICE BOATS. A COLLEC
tion of interesting letters tothe editor of the SCIERTIFIC
AMERICAN on the question of the sgeed ofice boats, de.
monstrating how and why it is that these_craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIQ
AMERICAX SUPPLEMENT, No. 214. Price 10 certs. To
be had at this office and from all newsdealers.

WATCHMAKER

Send for REDUCED PRICE LIST of,
Whitcomb l.athes, date of July 1, 1888.
American Watch Tool Co., Waltham, Mass.

JAMES B. EADS.—AN ACCOUNT OF
thehfe and labors of this eminent engineer. Witha
portrait, Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 592. Price 10 cents. To be had at this
office and from all newsdealers.

OIL ENGINES.

For Printers, Steam Yachts,
pumping water, sawing wood,

making ice-cream, Carpen-
ters, Mechanics. 1to8 H.P.
Fuel, Kerosene. No_dust.

Automatic in fuel and water
supply. Illustrated Cata-
Ingue free. See illustrated
notice in Sci. Am. Aug. 4,1

SHIPMAN ENGINE CO.
92 Pearl St.; Boston, Mass. .

T0 BUSINESS MEN.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. lts circulation
is many times greater than that of any similar qournal
now published. It goes into all the States and Territo-
ries, and is read 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 eirculation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in watcn you uecnde 1t i8
for your interest to advertise. This is frequently done,
for thereason taat tne agent gets a larger €ommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

Forrates see top of first column of this page, or ad-

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

AND FINE GRAY |RON ALSO STEEL
/ CASTINGS FRGM SPECIAL

LEABLE

~. |NE T\NN\NQ " AT
g S DEVLIN & o ¢, A% AR e PAL 2
LEHIGH AVE. & AMERICAN sr SoHiLA, oS ANE

PATENTS

MESSRS. MUNN & CO., in connection with the publi-
catlon of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors ot Patents
for Inventors.

In this line of business they have had forty-on. years

experience, and now have unequaled Tacilities for the
preparation of Patent Drawings, Specitications, and the
ploeecunou of Applications tor Patents in the United
States. Canada, and Foreign Countries. .Messrs Munn &
Co. alsoattend to the preparation of Caveats. Copyrights
for Books. Labeis, issues. .\ssignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge. on application. con=
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patems Appeals. Reissues, Infringements, As-
%ﬂmems, Rejected Cases, Hints on the Sale of Pa-

@

We also send. ree of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa~

cific Building, near 7th Street, Washington, D. C.

ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details, and
directions in full. Four engravln%s showing mode of
construction. Views of the two fastest ice-smlmg boats
used'on the Hudson river in winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
rpgulat ions for the formation of ice-boat clubs, the sail«
ing and management of ice-boats. Price 10 cents.

GOING INTO THE POUL’I‘RY BUSI-
ness.—A paper by P. H. Jacobs, reviewing the commer-
cial aspects of poultry raising, and giving many useful
hints upon the subject. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 596. Price 10 cents. To
be had at this office and from all newsdealers.

SYRACUSE NALLEABLE RONWORKS

W.B.BURNS PROPTF

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and valuable paper. containing
full practical directions and specifications for the con-
struction o1 the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Countained 'In_ SCIEN=-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
ceuts. To be hai at this office and of all newsdealers.
PERTLCILX

AUTOMATIC CUT OFF ENGINES. SRR

MANU FACTURED UPON SCIENTIFSC AND PRACTICAL PRINCIPLES
BALL ENGINE C0. ERIE -
And Expenmental

wonKl"G MonEls Machinery. metal

or wood, made to order by MASON & RAUCH, successors
to J. ¥. Werner, 62 Centre Street, New York.

MICROSCOPES

Barometers, Photographic Outjits
THE NEW CROTON AQUEDUCT—

Telescopes, Specta-
cles, Lantern Slides,
‘or Amateurs, Fiel
Co. Philada.Pa.
Send for Special Bargain Lists,

I YO J USE

YALVES

\%xvaR AD AW T Q\\\\r\k\&\\\%
. JENKINS BROS.

1John St.,, New York. 105 Milk St., Boston.
21 l\oth 5th St., Phila. 54 Dearborn St., Chicago.

PETROLEUM FUEL.—AN ACCOUNT
of the Pennsylvania Railroad’s experiments with the
Urquhart system of burning petroleum on locomotives,
and also of the experience of the Grazi-Haritzin Rail-
road with coal oil a8 a fuel, Contamed in SCIENTIFIC
AMERICAN SUPPLEMENT No. $15. Price ten cents.
To be had at this oftice and from all newsdealers,

Pitch an

STANDARD T00L

C0.

ATEIOLL., MASS.

MANUFACTURERS OF

The Celebrated Chaplin Try and Center Square, Standard Steel Rules,
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved
Surface Gauges, Bevel Protractors, Depth Gauges, Screw
Center Gauges, Hardened Steel Squares,

Graduated Steel Squares, Spring Calipers,
Pliers, Straight Edges. etc., ete.

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE.

25¢

TELF MACKEY AUTOMA.'I‘IC SPRINKLEB
Thermostatic Fire Al ricity.
Positive in its actlon Easily tested. No attendance required. Lndoraed by Under-
writers. The J.C. Mackey Co., 76-80 So. Water St., Syracuse, N. Y.

larm operated by Elect

s SAVING
ASBESTOS fEimiue, s o £as

93 Malden Lane, N.Y. | For Heater, Steam & Water Pipes

The CUSHMAN Patent
3 Pinion Geared Scroll Chucks
with their latest improvements
are unexcelled. Made in all sizes
from 234 inch to 12 inch diameter,
and are sold by the trade all over
the world.

j Manufactured by

’l‘he Cushman Chaclkk Co.,

Hm nord, Conn.

HOME-MADE INC UBATOR —PRACTI-
cal directions for the manufacture of an effective incu-
bator that has been carefuliy tested and found to per-
form all that may be reasouably expected ; with direc-
tions for operating. With 4 figures. Contained in SCI-
ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10
cents. To be had at this office and from all newsdealers.

e\\ CA FgcYéi%t%/l&D EN
EVE TEELSPRINGS@E?WYORKSHY

AMMONIA SULPHATE.—A PAPER
by Watson Smith, F.C.S.. describing Gruneberg’s appara-
tus and process for making sulphate of ammonia. ith
3 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLIEMIENT, No. 566. Price 10cents. To be had at this
office and from all newsdealers.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 Ib.
pressure. Send for Lists.
ND, BURR & CO.,
614 and 616 Market St.. Philadelphia. Pa.

GEOLOGY EXPLAINED IN ITS SIM-
plest Form.—An interesting object lesson in geology,
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
630. Price 10 cents. Tobe hadat thisoffic2 and from
all newsdealers.

STEEL WIRE O

234 w. 29.ST-

ECTIONAL
INSULATED AIR

CDYERIHGS

FOR
S (| PES
mLERgl]nUI‘S’

AND ALL OTHER

HOT & COLD sunFAchs

ESTO2 e ?
§!'! ég%‘b;nn §r &zggzqaw!nlnngpﬂ ﬂs AB° mﬂﬁ Sﬁﬁ‘g‘c'

N R BLL IR0

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
fors 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.

ERIE ENGINE WORKS arerieers
STATIONARY PO CULTURAL - B NG

STATIONARY - PDRTABLE VERY?CAL - BO

The AUTOMATIC CUT-OFF BALANCE VALVE
ighest duty, economy, and durability guaranteed.

henix Iron Co. Tr en[on. N.J., M'f'rs.

F. VAN WINKLE, Agt., 91 Libercy St.,N. Y

=
Vv

Summer 8t., Boston; Post & Co., Cin., O.

European Branch Pickhuben 5 Ha.mburx (Frelhafenzeblet). Germany

RUBBER BELTING, PACKINGC, HOSE

Oldest and Lnrzest Manufacturers in the Umted States.

VULCANIZED RUBBER FABRICS

For Mechanical Purposes,
Alry Bralxe EXose
A SPECIALTY.

RUBBER MATS,
) RUBBER MATTING,
AND STAIR TREADS. ‘
NEW YORK BELTING & PACKING CO. 15 PARK ROW, N. Y.

JOEN H. CHEEVER, Treas. Branches :—W. D. Allen & Co.. 151 Take St., Chicago;

308 Chestnut St., Phila.; 52

© 1888 SCIENTIFIC AMERICAN, INC.

Glasses,&c. W, H. Walm sley

Tllus, price list free.
Detailed description of the great aqueduct now being
constructed to increase the water supply of New York
City. and also of the great dam which it is proposed to
build across the Croton River, at Quaker Bridge. With
engravings and 4 map. Contained 1n SCTENTIFIC AMERI-
CAN SUPPLEMENT, No. 5.38. Price 10 cents. To be
had at this office and from all newsdealers.

Shepard ] New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw A ttach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etec.

Lathes on trial. Lathes on
payment.

Send for catalogue of Outfits
for Amateursor Artisans.
Address ll. L. ;}lLl’ARD;

AGE
134 East 2d Street,
Cincinnati, Ohie.

Gap Lathe, 8125,

TE B

Scientific Qmerican

ESTABLISHED 1846,
The Most Popular Scientific Paper in the World.

Only $3.00a Yem , including Postage. Weekly.
52 Numbers a Year,

This widely circulared and splendidly 1llustrated
paper is pubiisted 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 Muchinery,
New Inventions. Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Te egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, etc.
Complete List 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
or Canada, on receipt of three dollars by the pub-
lishers; 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 the sender’s risk. Ad-
dress all letters and make all orders,drafts, etc., pay-

able to
IMTITIT & CO.,
361 Broadway, New York.

TE R

Scientific American Supplement.

This is a separate and distinct publication from
TH: SCIENTIFIC AMERICAN, but is unitorm therewith
in size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCILNTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing- Biology, Geclogy, Mineralogy,
Natural History, Geography, Archzology. Astronomy,
Cheniistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruaphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechunisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPI.EMENT.

Price for the SuPrLiMENT 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
tor one year for $7.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIF1C AMERICAN.

Building Edition.

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 hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
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. Drawings in
Perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this nagnificent work
have won for it the Larzest Circulation of any
Architectural publication in the world. Sold by al
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE ‘‘Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp, Duane 8t., N. Y,






