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INVENTOBS AND THE GOVERNMENT,

The treatment of inventors by the United States
government, as exemplified in its courts, in the War
and Navy departments, and in the Patent Office, has
of late been the subject of very varied comments. A
reporter’s interview with a typical American inventor,

now and for some years resident abroad (Mr. Hiram"
Maxim), has been somewhat extensively circulated, in :

which he states that he has received much better treat-
ment abroad than at home. He claims that a disposi-
tion exists in this country to rob the inventor of his
When an invention is made, the first effort, he
says, is to push forward some alleged improvement
on it, or some variation which will afford a ground for
escaping from the original patent. He accuses the

government of not awarding him his just rights ; or at |

least of not giving due consideration to his work—
work, it should be stated, entirely in the direction of
munitions of war. England, according to him, is a bet-
ter field for the inventor, and the government there
seems to have treated him as he desired, and as he
feels is just. The United States government, through

its officers, has, he claims, a way of taking out patents

on top of his, and of so appropriating his inventions.
1t is, however, in its character of purchaser of pat-
ented things that our inventor complains of the gov-
' ernment.
1of improved arms and munitions of war had but little
ichance to deal with the Federal authorities. There
was little or nothing needed. The country drifted
along very peacefully without an extensive navy, and
with but the skeleton of an army. But now a change
has come. The navy is being built up as quickly as
possible, and we soon may be a participant in the race
of the great powers for naval supremacy. The army,
while not increased in numbers, is being supplied with
new arms—arms due unfortunately not to an Ameri-

can inventor—and of small caliber, insequence with :

approved European practice. Harveyized steel, Ameri-
can made projectiles and American machine guns are
now freely purchased, simply because our country has
a navy on which to employ these products.

It would appear therefore that as a purchaser of
patents the government is not so very much to blame.

The authorities have to exercise care in such matters,
and their fate is to be besieged by patentees desirous
of having their inventions adopted. The absence of a
large standing army, and our fortunate exemption from
mmminent danger of war, have operated to cut off one
of the largest markets for inventions.

The subject of the inventor and of how he should be
treated by the public is a very wide one, on which
different opinions may be consistently or at least
Tounestly held. But the enlightened opinion can be
but the one. The inventor should be encouraged.
He is one of the few definitely provided for in the con-
stitution, and the patent statutes are built directly on
the provisions of that instrument. The administra-
tion of the Patent Office should be conducted for his
good, the very establishment of the office being based
on the theory that the inventor is a public benefactor.
If an application is made for a patent, the examiners
of the case should strive to discern the invention
which may be in it, and not endeavor to reject it for
want of this indefinable quality. The highest courts
have their principal difficulty in patent cases in de-
ciding as to invention, its presence or absence, It
seems absurd, therefore, at the outset of the career of
a patent application that this most difficult question
should be adjudicated by the first official dealing
with it.

Many lawyers have felt that a more liberal treatment
should be awarded patents by the courts. The virtual
abolishment of the right of reissue has done away with
what should have constituted an effectual remedy for

- inadequacy of claims. The Patent Office should there-

fore not err on the side of severity; it should be the

_inventor’s friend and critic, not his enemy, and should
- not constitute itself a court of first resort.

-animals were inoculated with them.
i died very soon thereafter of varions contagious diseases

-t - -

The Deadly Passenger Car.

S -

We are all going to be poisoned now by the deadly:
In the laboratory of the Imperial’

passenger car.
Board of Health of Germany experiments were made
between January, 1891, and July, 1892, by which the
seeds of consumption were found in abundance in the
dust collected, not only on the floors, but on the walls
and seats, of cars., Samples of dust were taken from
45 compartments of 21 different passenger cars and 117
Part of these

before they had time to develop consumption ; of the
rest, killed four to six weeks after inoculation, three
had tubercles. These three, however, were inoculated
with sleeping car dust, taken, not from the floor, but
from the walls, cushions and ceilings. Bacteria at the

1540 Tate of 78,800 per square inch were found on the floor

of a fourth class car, and 34,400, 27,200, and 16,500 per
square inch on the floors of the third, second and first
class cars.. Thus, even in the latter, the average pas-

| senger, who usunally has at least half a compartment

to himself.say 8,000 8q. in. of floor, has an army of

w242 49,500,000 deadly enemies aiming at his vitals on the
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1t is very true that until recently inventors ;

floor alone, to say nothing of other millions in front
and rear, on both flanks and overhead. It would
seem impossible to escape; but the board of health
is said to have reported measures for removing or
reducing the danger, which the railroads are consider-
ing.—Railroad Gazette.

i

The Tehuantepec Isthmus Railway,.

The March number of the Engineering Magazine
contains an interesting article on this subject by Senor
Romero, the Mexican minister at Washington, from
I which we take the following :
| The Mexican Congress, by an act of June 2, 1879.
gave a charter to Edward Learned, a citizen of the
United States, or the company that he might organize,
to build the Tehuantepec road within three years and
! four months from the date of the charter, and offered

a subsidy of $7,500 for each kilometer of road built by
the company and actual land opened. Mr. Learned
'organized a company in New York which held the
lgrant for several years and built, in a provisional way,
!a.few miles of road from the mouth of the Coatza-

coalcos River toward the south.

After long experience in ineffectual efforts had shown
that it was not possible to secure this road even under
the liberal concessions made by the Mexican govern-
ment, it was suggested that the government should
undertake the work on its own account. Congress,
therefore, authorized the executive, on May 30, 1882, on
account of the state, to build the Tehuantepec Rail-
way or to contract for its construction with a company.

By virtue of this authorization the Mexican govern-
ment signed, on October 15, 1888, a contract for the
construction of the road with Edward McMurdo, the
representative of Salvador Malo, authorizing a‘loan of
I £2,700,000 for the expenses of the same, which was
!raised at London, Berlin, and Amsterdam by the sale
of five per cent bonds at about seventy per cent. This
contract was approved by an act of the Mexican Con-
gress of December 19, 1888, and was modified by an-
.other contract signed on October 15, 1889, also subse-
! quently approved by Congress.

To carry out this purpose it was necessary first to
terminate the contract still pending with the Learned
company. This company agreed to give up the con-
tract, receiving a compensation for expense and
damages of $1.500,000 in United States gold, which I
paid in New York on behalf of the Mexican govern-
ment.

As the proceeds of the loan of £2,700,000 were not
sufficient to finish the road, part of another loan of
£3,000,000, reeently contracted at the city of Mexico,
has been applied to that work. On December 6, 1893,
a contract wassigned at that city for the construction
of the fifty-nine kilometers of road unbuilt, and it is
'provided in the same that the line shall be finished on
.September 6 of this year, with an additional expense
of over $1,000,000. :

The Tehuantepec road is now practically completed,
and Mexico offers the result of all this work of many
|years to the commercial interests of the world.

The comparative advantages of the Tehuantepec in-
. teroceanic route over the Panama route, in reference
ito geographical and commercial features, are great.
Any map showing thetwo routes will prove in a gen-
eral way the geographical advantages of the Tehuan-
| tepec route in reference to the coastwise commerce of
the United States, and, in a measure, its advantages
in relation to the business of western Europe.

The shortest sail or steamer route from eastern Asia
‘to any point on the Pacific coast of the American
isthmus passes in close proximity to the shore line of
| Tehuantepec ; in fact, the shortest great circle from
‘Panama to Hong Kong will pass through Tehuantepec,
.east of San Francisco, and nearly up to the Aleutian
Islands. Even the shortest route from Panama to the
_Sandwich Islands will pass close to Tehuantepec.

' Itis only a little over 810 miles from the mouth of
‘the Mississippi River to the eastern terminal of the

Tehuantepec Railroad. The total distance by rail and
water from Chicago to the Pacific Ocean via Tehuan-
tepec is only 1,875 miles.

The nautical conditions for sailing vessels are much
more favorable at Tehuantepec than at Panama.

The interoceanic route established at Tehuantepec
will connect, at the best possible location, the eastern
and western coasts of the United States and Mexico,
and will develop a coastwise business of great magni-
,tude and of vast importance to these two countries, if
"controlled and managed by United States interests.

Eighty Miles in Forty-five Minutes,

M. Latruffe, whowent up in a balloon recently, at
Courbevoie, outside Paris, and who was supposed to
be lost, succeeded in safely reaching firm earth. His
ascent (says the Paris correspondent of the Daily Zele-
graph) was to have been a short one, but he had no
sooner reached the upper air than he was carried away
in a northwesterly direction. Hedescended with much
difficulty at a little place called Beauvarde, between
Chateau-Thierry and Epernay, in the Champagne dis-
trict. He had thus traveled eighty miles in three-
quartersof an hour,
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Distingnish Textile Fibers.

It is customary, says Textile Industries, to mix,
spin, and weave fibers in various proportions, and as it
is important to know the quantities of different fibers
contained in goods to be imitated, researches have es-
tablished a number of tests for this purpose, with
which every manufacturer and manager should be
thoroughly conversant.

In a fabric composed of linen and cotton, a strong
potash solution will color the linen fiber a deep yellow,
while the cotton will be only slightly tinged with the
color; a mixed yarn or fabric will, therefore, assume a
spotted or striped appearance in the liquid. If a sam-
ple of the linen to be tested is dipped into olive or rape-
seed oil, the fabriec will quickly absorb it. When the
excess of oil has been removed and the fabric appears
striped, it is not pure linen, but mixed, and, further,
the linen thread becomes transparent and the cotton
thread opaque; while, if the linen saturated with oil is
laid upon a dark substance, the linen threads will ap-
pear much darker than the cotton on aceount of this
transparency. In order to destroy or dissolve cotton
by a process similar to carbonization, the fabric to be
tested islaid in a mixture of three parts sulphuric acid
and two parts saltpeter for eight or ten minutes, then

How to

ing aleohol. The woolen and linen fibers have re-
mained uninjured, while the cotton has been dis-
solved.

In order to distinguish animal from vegetable fibers,
they may be boiled in caustic potash lye. Both wool
and silk will be dissolved thereby, but not linen
and cotton. If a sample of woolen goods is to be ex-

amined to see if it contains cotton, place it in a con-;

centrated sulphide of sodium solution; by this, the
wool is dissolved and can be entirely washed out in hot
water. The residue will be vegetable fiber, and, if the
sample was at first weighed exactly, the actual per-
centage of wool can be ascertained by weighing the re-
maining vegetable fibers. Such a fabric can be
analyzed with still greater facility in an undyed con-
dition. Wool and silk, when plunged into picrie acid,
are dyed a fairly fast yellow, while both linen and cot-
ton remain white.

A silken thread, when exposed to a flame, ignites,
evolving a smell of burning feathers, but continues to
burn only as long as it remains in contact with the
flame, and is extinguished when taken away, the burnt
end forming a black, charred substance, thicker than
the thread. Wool behaves similarly, but the odor is
more repugnant. .

The surest and best test, However, is the microscope,
which gives unerringly the component fibers of the
fabric under examination. For this purpose, several
threads must be drawn out of the fabriec in question
(an operation best performed under water) and sub-
jected to an examination with a power of from 200 to
300 diameters.

The linen fibers appear as cylindrical formations,
with nodular swellings, the former sometimes split into
thinner fibers, especially in the case of linen which has
been used.

Cotton fibers, however, will show themselves as flat
ribbons, and are very thin as seen where tlie edge is
shown. With mixtures of linen and cotton, the ex-
amination of the fibers can be conducted with still

greater facility, by opening a small strip of the material :

to be investigated, introducing it into a dilute aleoholic
solution of aniline red (fuchsine), but only for a very
short time, after which it is well washed, and then im-
mersed in caustic ammonia for two hours. In thisope-
ration the linen fibers are dyed rose red, while the cot-
ton fibers take no trace of color, and their examination
is thereby rendered much more easy.

The fibers of wool appear under the microscope as
cylinders covered with scales, and their delicate struec-
ture is rendered still more visible by treatment with
sulphurie acid, which dissolves the yolk that fastens
these scales to the fibers; but the different qualities

can also be comparatively tested to ascertain the uni-:

formity, firmness, or strength. The microscope is a
means of distinguishing the relative value of the dif-
ferent wools better than is possible by any other mode.
For this purpose, a ‘‘ wool gauge” has been construct-
ed, consisting of a brass frame serewed to the stage of
the microscope, into which the wool fiber is fastened in
such a manner that it is first loose, but is gradually

tightened with a screw for that purpose, when the -
diameter can be measured with a micrometer and an :

exact measurement of the fiber obtained. But as all
the fibers are not equally thick, it is necessary, of
course, to measure several, to obtain the average. To
measure the elasticity and strength of the fiber, itis
first drawn tight, the index placed upon zero, and the
tension increased by the gradual drawing with the
screw mentioned until the fiber breaks. The index
will show on the scale how many millimeters a tiber
may be stretched before it breaks. It is evident that
this experiment must be repeated with several fibers,

and that the same apparatus can naturally be used for;

this purpose for all kinds of fibers.
Other animal hair used for textile fibers, goat hair,
horse hair, ete., can also be recognized and distinguish-

! dry hydrogen being passed over the wixture of the salt
: and aluminum, the phosphorus distills into the cooler
washed, dried, and, finally, treated with ether contain-

- gilica are placed in the tube, a slow current of hydrogen
:is passed through, and heat is applied until the reac-

ed by the microscope. As for silk, it presents no
peculiarities, but is simply a homogeneous cylinder
without the scale layer, marrow, and bark substance
of hair. The optical difference of all these fibers is;
aided by the micro-chemicalinvestigation. Iodineand
sulphurie acid may be used as reagents, whereby the
vegetable fibers, consisting of cellulose, are always col-
ored blue, which is not the case with animal fibers.
Silk differs from the latter in that it is dissolved in con-
centrated muriatic acid.

Aluminum for the Preparation of Phosphorus.

The applications of aluminum in the arts multiply
with much the same rapidity as do those of electricity.
The Berichte describes a new method of preparing:
phosphorus by its use as a reducing agent. The pro-
cess is so simple that it can easily be illustrated on the
lecture table. Hydrogen ammonium sodium phosphate
is fused in a porcelain crucible until it is changed into
sodium metaphosphate ; aluminum turnings are then
dropped into the liquid, and the freed phosphorus
bursts into flame. Now if the experiment is tried with
a glass tube, instead of a crucible, a slow current of

part of the tube without the formation of any phos-
phureted hydrogen. The residue consists of alum-
ina, sodium aluminate and a phosphide of alumina—
AP,

phosphorus in the mineral used can be obtained ; but
the Qhosphide is decomposed entirely by heating with
silica, and this may be added at the beginning of the
experiment and the reaction proceeds without ditfi-
culty and without loss.

It is advised that for the lecture tahle a combustion
tube a yard long be used ; two and a half parts of alu-
minum, six parts of sodium metaphosphate (obtained
from heating previously the hydrogen ammonium
sodium phosphate) and two parts of finely pulverized

tion begins. This is shown by sudden incandescence,

By these steps in the process only 30 per cent of the

and phosphorus is seen to condense in globules on the -
cooler part of the tube, at the end where the hydrogen
escapes.

Instead of this phosphate, any ordinary phosphate
may be used, but experimenters are warned not to use
the superphosphates containing caleium sulphate mix-
ed with them, such as are used for fertilizing purposes,
because the sulphate is suddenly decomposed by the
aluminum with an explosion when a certain tempera-
ture is reached.

Al

Business Law in Daily Use.

Herewith are the most important laws, succinetly
stated, that touch the needs of the average business |
man. An observance of them will enable one to avoid |
many mistakes that may be serious, and steer the in-
nocent from many pitfalls that may be calamitous.
They contain, in few words, the essence of a large
amount of legal verbiage not always very intelligible.

Each individual in a partnership is responsible for
the whole amount of the debts of the firm, except in!
cases of ‘‘special ” partnerships.

Contracts made on Sunday cannot be enforeced.

A contract made with a minor is void.

A contract made with a lunatic (or with one who
has a general reputation for weak-mindedness) is void. !
(The latter case must, however, be clearly estab-:
lished.) |

The acts of one partner bind all the other partners.

It is a fraud to conceal a fraud.

No consideration is sufficient in law if it be illegal in
itsnature. (Many ‘‘failures” are upset because of this
law.)

A receipt for money is not alway conclusive.

An agreement without consideration is void.

The law compels no one to do impossibilities.
must be liberally construed.)

Ignorance of the law excuses no one.

Note especially the following, as affecting the g'iving;
and taking of checks and notes :

A note made on Sunday is void.

A note made by a minor is void.

A note obtained by fraud, or from a person in a state
of intoxication, cannot be collected. (Thisisa corcllary
to the law goverhing contracts with the weak-
minded.)

Notes bear interest only when so stated.

If a note i8 lost or stolen, it does not release the
maker; he must pay it if the consideration for whichit
was given, and the amount, can be proved.

Signatures made with alead pencil are good in law.

A note indorsed iz blank is transferable by delivery,
the same as if made payable to bearer.

The maker of an ‘‘accommodation” note (one for
wkich he has received no consideration, having lent
his name and credit for the accommodation of the
holder) is not bound to the person accommodated, but
%8s bound to all other parties, precisely as if there was a
good consideration. :

(This

If the maker of acheck or draft has changed his
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residence, the holder must use “due diligence” to find

him.

Checks or drafts must be presented for payment
‘' without unreasonable delay.” ;

Ignorance or oversight of or willful inattention to
these fundamental injunctions is the frequent source
of annoying and expensive litigation.—7%e Keystone.

———— i ——
DECISION RELATING TO PATENTS,
MARKING OF PATENTED GOODS.
Supreme Court of the United States.
DUNLAP ET AL. V. SCHOFIELD ET AL.
Decided March 5, 1894

Appeal from the Circuit Court of the United States
for the Eastern District of Pennsylvania.

This was a bill in equity, filed May 7, 1889, for the in-
fringement of letters patent issued April 2, 1889, for the
term of three and a half years, by the United States to
Julius Stroheim for a design for rugs.

The plaintiffs asked for an injunction and for dam-
ages in the sum of $50 as penalty and damages under
the act of February 4, 1887, chapter 105, and waived all
right to any further damages, or to an account of
profits. The court, on May 13, 1890, entered a decree
for the plaintiffs accordingly, and the defendants ap-
pealed to this court.

Mr. Justice Gray (after stating the case) delivered
the opinion of the court,

By section 4,900 of the Revised Statutes of United
States (which, by virtue of section 4,933, applies to
patents for designs), it is made the duty of every pat-
entee or his assigns, and of all persons making or
vending any patented article for or under them, to
give sufficient notice to the public that it is patented,
by putting the word ‘‘ Patented ” upon it, or upon the
package inclosing it, ““and in any suit for infringe-
ment, by the party failing so to mark, no damages
shall be recovered by the plaintiff, except on proof
that the defendant was duly notified of the infringe-
ment, and continued, after such notice, to make, use or
vend the article so patented.”

The clear meaning of this section is that the pat-
entee or his assignee, if he makes or sells the article

; patented, cannot recover damages against infringers
of the patent, unless he has given notice of his right,

either to the whole public by marking his article ‘‘Pat-
ented ” or to the particular defendants by informing
them of his patent and of their infringement of it.

One of these two things, marking the articles or no-
tice to the infringers, is made by the statute a pre-
requisite to the patentee’s right to recover damages
against them. Each is an affirmative fact, and is.
something to be done by him. Whether his patented
articles have been duly marked or not is a matter pe-
culiarly within his own knowledge ; and if they are
not duly marked, the statute expressly puts upon him
the burden of proving the notice to the infringers, be-
fore he can charge them in damages. By the element-
ary principles of pleading, therefore, the duty of al-
leging and the burden of proving either of these facts
is upon the plaintiff.

In the present case, although the plaintiffs had man-
ufactured and sold goods with the patented design
upon them, they made no allegation or proof that the
goods were marked as the statute required. They did
allege in their bill that they notified the defendants of
the patent and of their infringement ; but this allega-
tion was distinctly denied in the defendants’ answer,
and the plaintiffs offered no proof in support of it.
They could not, therefore, recover, even if this were a

-suit for damages within section 4,900 of the Revised

Statutes of the United States.

But these plaintiffs, waiving all right to an aceount
of profits, or to other damages, sought and were al-
lowed to recover the fixed sum of $250, in the nature
of a penalty, imposed by the act of February 4, 1887
(ch. 105), upon any person who, during the term of a
patent for a design, and without the license of the
owner, applies the design secured by the patent, ¢ or
any colorable imitation thereof,” to any article of
manufacture for the purpose of sale, or sells or ex-
poses for sale any article of manufacture to which
‘‘such design or colorable imitation” has been ap-
plied, ** knowing that the same has been so applied.”
(24 Stat., 387.) This statute, according to its clear in-
tent and effect, requires that, in order to charge either
a manufacturer or a seller of articles to which has
been applied a patented design, or any colorable imita-
tion thereof, he must have been ‘knowing that the
same has been so applied,” which is equivalent to say-
ing ¢ with a knowledge of the patent and of his in-
fringement.” The reasons for holding the patentee to
allege and prove either such knowledge, or else a no-
tice te the public orto the defendant, from which such
knowledge must necessarily be inferred, are even
stronger, in a suit for such a penalty, than in a suit
to recover ordinary damages only

In none of the cases on which plaintiffs rely, and by
which the court below considered its judgment as con-
trolled, was there any adjudication inconsistent with
this conclusion.

Decree reversed and bill dismissed.



228

Seientific duerican,

TERRY'S FEED BAG.

The accompanying illustrations show an article
which embodies in itself a notable improvement on
the horse feed bag in common use. This bag is de-
signed to prevent the waste of horses’ feed so prevalent
where the common bag is now used.

‘Whoever may have noticed how oats are scattered
about at midday in the streets of the metropolis has
also probably been impressed with the thought that
not only the yearly but also the daily loss of grain in
the city of New York alone must be something enor-
mous. It is safe to say that where the common
nose bag is employed nearly one pint of grain is lost
at every feeding. In a stable of only ten horses this
daily loss assumes considerable proportions. As will

5 be seen by the illustration, a
third, more or less, of the
grain to be fed is placed in
the bottom of the bag, and

TERRY'S FEED BAG.

the balance in the two side pockets, in the lower
end of each of which is a small aperture through which
the grain passes automatically into the bag as fast as
its contents are consumed. When in position on the
animal’s head, his lips are always within reaching dis-
tance of the bottom of the bag. So longasthe bot-
tom is covered to the depth of an inch or more, the
grain in the side pockets cannot flow in. There are no
springs, chains, metal tubes, etc., used in the construc-
tion of this bag, and it can be trampled on by the
horse with impunity without suffering injury.

The antomatic method of closure prevents the grain
from being tossed out by the shaking of the animal’s
head.

A patentto cover this improvement has been ap-
plied for by Mr. T. Philip Terry, of No. 7 Bowling
Green, New York City.

ALUMINUM BOAT—THE JULES DAVOUST.

Lieut. Hourst, of the French navy, and his mate, En-
sign Baudry, in charge of the Niger hydrographic mis-
sion, left Bordeaux at the beginning of January carry-
ing with them the Jules Davoust, a boat capable of
being taken apart, and of extreme lightness, owing to
its hull being constructed of an alloy of aluminum.
This little boat, of which we give a view reproduced
from a photograph taken near the Royal Bridge, at
Paris, where it was exhibited before its departure,
weighs 4,840 pounds, and has a capacity of 11 tons
with a full load and a maximum draught of but 1-88
feet. The hull is formed of sixteen half sections as-
sembled in pairs in the longitudinal direction upon a
strong keel of hard steel that runs the entire length of
the boat. In the transvere direction, each half section
is connected with the following by bolts, and tightness
is assured by the interposition of a strip of rubber be-
tween the flanges. The general aspect is that of a
barge slightly depressed in
front. This part is occupied
by a wooden cabin for the
captain and his mate. A
second chamber, formed by
the hold, is to receive the
stores and the goods for trad-
ing purposes. At the rear
there is a cabin for the crew.
The three chambers thus
formed are separated by tight
bulkheads. The steering
wheel is situated behind the
captain’s cabin. A movable
tent arranged at this point is
designed to protect the cap-
tain and his assistants during
t h e hydrographic observa-
tions, and serves likewise to
shelter the pilot.

The boat is provided with
three masts, with easily
handled lateen sails. These
masts are light and are placed
at nearly equal distances
from each other. The boat
may likewise be propelled
with oars. Two sponsons
near the center of the boat
support two Hotchkiss rapid-
fire guns.

The following are the prin-

cipal dimensions and weights of the various parts :

42  feet.
9 13
2.6 “
10.5 “
13«
88
Length of rear cabin.........ovveiveeninnnians 108
¢ ¢ central chamber.... .......cveuuenn 16 «
Light weight............ccivvevieneneee. o ... 4,840 pounds.
Total digplacement..........covvenienncecansas 24,640 ¢
Corresponding draught.... ....ccvevveivnnnnns 138 feet.
Mean weight ofa section.............o.vveeen. 825 pounds,

These sections are, therefore, easily trapsportable,
and it is thus taken apart that the Jules Davoust isto
reach the Niger, in the first place by sea, then by the
Senegal River, and finally by the route by land from
Kayes to Bamakou.

The use of aluminum in the form of an alloy, tough,
yet soft enough to undergo forging (for pure aluminum
is slightly brittle), constitutes a very important pro-
gress for the preparation of the carrying materiel that
is to be used in the colonies, either for the construction
of launches capable of being taken apart or for that
of light vehicles adapted for following everywhere the
movements of forwarding columns. The Jules Davoust
was constructed at the works of Mr. Lefebvre, of Paris,
who has already furnished the Monteil mission with a
barge of the same nature, and has made a specialty of
colonial war materiel, especially of light wagons, capa-
ble of being taken apart, that our troops have made
use of several times in the Soudan and Tonkin expedi-
tions.—La Nature.

MEANS FOR PROPELLING VESSELS.,

The illustration represents an apparatus for the pro-
pulsion of vessels in which pistons are operated in
open-ended pipes extending longitudinally beneath the
vessel, the impact of the pistons on the water being de-
signed to act with great efficiency in moving the ves-
sel ahead, and the piston and tube being designed to
handle with much better effect the same quantity of
water that the screw of a vessel of the same kind
would handle. The improvement has been patented
by Mr. William H. Witte, of No. 253 Flushing Avenue,
Astoria, L. I., N. Y. On opposite sides of the keel are
parallel rectangular, open-ended pipes, as shown in
the transverse sectional view, these pipes being closed
on their upper or inner sides by slide plates moving in
svitable slideways, and reciprocated by pitmen pivot-
ally connected with cranks on a transverse crank
shaft, at whose ends are driving cranks pivoted to
piston rods whose pistons work in the common form of
oscillating steam eylinders, whose trunnions are jour-
naled in suitable supports, as shown in the longitu-
dinal sectional view. The cranks extend from oppo-
site sides of the crank shaft,so that the two slides
are moved simultaneously in opposite directions.
Each slide carries a vertical piston moving through a
slot in the slide plate, each piston having a
longitudinal movement backward through the pipe,
and ejecting the water therefrom in a solid stream.
Anupwardly extending shank of each piston has a
crosshead sliding on vertical guide posts around which
are spiral springs normally raising the piston, and
each crosshead slides longitudinally on a guide rod
forming part of a frame moving with the pistons, the
top beam of each frame having a lateral arm at-
tached to the piston rod of a steam cylinder, two
such cylinders being arranged vertically side by
side and having a common steam chest between
them. The valve stems extend upward from the
steam chest to a walking beam, an arm from

ALUMINUM BOAT, THE JULES DAVOUST.
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which is pivoted in a link pivotally supported on
a rod suspended from an arm moved by a hand
lever, the latter being held in the usual manner by a
quadrant. The opposite ends of the link connect by
rods with eccentrics on the main crank shaft, so that
by means of the hand lever the strokes of the pistons
in the steam cylinders may be reversed without stop-
ping the machinery. In operation, as the revolution
of the crank shaft causes the slides to be reciprocated

WITTE’S APPARATUS FOR THE PROPULSION OF
VESSELS.

by the pitmen, the piston moves downward at the
end of each forward movement of the slide, the
slide then moving backward and carrying the piston
withit, the piston being raised as it reachestheend of its
stroke, and the alternate raising and depressing of the
pistons in the slidebeing effected by the pair of verti-
cally arranged steam cylinders. Instead of the steam
mechanism for effecting the vertical movement of the
pistons, a very complete system is provided by means
of which this operation may be automatically effected
by electricity. 'The inventor differentiates his system
widely from the ordinary methods of jet propulsion, in
which comparatively small quantities of water are
ejected at high speed, but proposes to expel the water
with about the same velocity given to it by the screw
propeller, the water being expelled at about the plane
of the ship’s bottom, and thus exerting great power.

Her DMajesty’s Ships at Sea.

The Chief Constructor of the British Navy recently
read an important and reassuring paperat the Institute
of Naval Architects on the subject of the qualities and
performances of first-class battleships of the Royal
Sovereign and Resolution class. There was but
little said about that bugbear of some writers on naval
subjects, the metacenter, but a great deal about the
periods of the rolling motion of the ships and the
periods of the wavesbeingis ochronous. ‘‘I ventureto
illustrate this point by the simile of a boy in a swing
and a man swinging him. If the latter exerts his force
concurrently with the movement of the swing and the
boy in it, as he increases his efforts the higher the
swing goes, and as he uses less strength so will it tend
to bring the swing to a state of rest. The ship’s period
is that of the boy in the swing ; the wave’s period that

of the efforts of the man. The difficulty I find in the
matter of the Resolution is
that, taking the chief con-
structor’s views as correct,
and that there was ‘““no dan-
ger whatever, only discom-
fort,” why did not she con-
tinue her voyage instead of
returning to Queenstown,
when a small craft like the
Gleaner pursued her way in
safety ¢ Of course, the talk
about the foreturret lifting
some inches was ‘twaddle,’
though a large quantity of
water was shipped and weut
below. This was due, as I
heard at the time on excel-
lent authority, to the tarpau-
lin cover not fitting the lower
part of the turret, or the right
cover being mislaid, and to
a large ventilator on deck
not being unshipped and the
dead-light screwed down, asit
ought to have been.”—West-
minster Gazette.

— et ——

IN the eleventh century
both English and French

dandies covered their arms
with bracelets.
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THE BAHAMA EXPEDITION OF THE STATE UNIVERSITY
OF IOWA,
BY B. M. WIL8OR, A.M.

During the last summer a most unusualmove in edu-
cational circles was made by the State University of
Iowa.

It is well known among scientists that nowhere in
the world, possibly, do the watersof the sea throb with
a more varied and wonderful marine flora and fauna
than around the Bahamas and Florida keys. The
‘‘gardensof thesea™ arethere! With the water-glass
(a common wooden bucket with a glass bottom) one
looks down through brilliantly hued waters upon
scenes of wonder and exquisite beauty.

There are great jagged caves of coral, with curious
sponges growing about their walls; long, slender
sponges of lilac and ocher, and some of scarlet and
others of brown and black, and still others coarse and
clumsy, looking like lumps of yellow mud or clay.
There the slender gorgonians, ranging through all the
shades of browns and tans, lift their delicate fingers
teeming with polyp life. Yonder onesees a cavern car-
peted with gorgeous ‘‘sea anemones,” their tentacles
glowing with bright green and scarlet and maroon and
flesh color. These are Neptune’s sea flowers! Here
those treasures of the mermaids-—the ‘ sea fans”—
gracefully wave their red and yellow lace-work, and
the ‘‘sea feathers” toss their nodding plumes. On this
jutting coral crag a ‘‘sea urchin ” bristles in long, slen-
der black spines, and a little further on one of its re-
lations glistens in a spinyarmor as whiteasivory. In
and out among thesecaves flash the tropic fishes, on
which the sea god has lavished the most vivid colors of
his palette—intense blue and silvery white and gold,
and turquoise; and some of these dwellers in his secret
halls even gleam like mother-of-pearl, with all the
colors of the rainbow.

But useless would it be to attempt to appropriately
picture forth the wealth
and beauty of these
hidden wonders.

A few years ago the
student got his know-
ledge of these marine
forms from musty text-
books bristling with
names often as mean-
ingless as unpronounce-
able. Later he had the [
advantage of dried and
alcoholicspecimens.
But it was not until
very recently that an
effort was made to give
him an opportunity to
study these most beau-
tiful and wonderful
forms of life in their
native homes.

Prof. C. C. Nutting,
of the chair of system-
atic zoology at fowa
State University, had
twice before crossed the
rich zoological waters
around the Bahamas,
and it wasthen that oc-
curred to him the plan
which the summer of
1893 finally saw rea-
lized. .

The Emily E. John-
son, a two-masted
schooner, 96 feet long,
tonnage 115 tons, was
chartered of its owner,
Captain C. C. Paul, of
Baltimore, for three
months for the use of
the “Bahama Expedi-
tion of the State Uni-
versity of Iowa,” which
had for its object the
¢ careful and systematic
investigation of the ma-
rine fauna and flora
around the Florida
keys and Bahamas.” The schooner was rapidly trans-
formed into a dwelling vessel and floating laboratory.

A huge skylighted hatch'was cut in the hold, and
the hold itself fitted up to serve at once as sleeping
apartments for the gentlemen of the party, as dining
room, and as laboratory. 4

A double tier of extemporized bunks lined either
wall, long oileloth-covered tables and camp-chairs oc-
cupied the center space, and a complete scientific
library and laboratory supplies, including microscopes,
chemicals, dissecting apparatus, ete., occupied shelves
at one end. Provisions were stored in the fore part of
the hold.

On deck was placed the hoisting apparatus, which
was worked by hand and provided with 300 fathoms of
wire rope. There was no steam aboard. The vessel
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The Schooner E. E. Johnson.

‘Winding up the Dredge.

had been chosen for its fitness to ride the shallow |
watersabout the keys and islands.

Charles Flowers, of Baltimore, was engaged as cap-
tain and George Merrill was mate. Three sailors, a
cook (all as black as the ace of spades), and a saffron-
hued mulatto waiting boy comprised the crew.

The party itself was composed of twenty-one mem-
bers (of whichseven were ladies), and included profes-
sors, instructors, alumni, and students of Iowa State
University, Professor Nutting being the leader. Gil-
bert L. Honser, instructor in biology, was the photo-
grapher, and many beautiful pictures were taken, of
which our space only permits us to present a few.

All were interested in science and each was supposed
to be especially interested in some particular branch of
science. All had applied voluntarily for membership
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and buckets of mollusks. One of our illustrations
shows the giant star fishes captured, which measured
about two feet across. The ornithologist and ento-
mologist had captured strange birds and ‘‘bugs,” the
first prize of the latter being that curious luminous.
beetle worn by the Cuban ladies as a glowing ornament
for the hair or to catch the lace of their mantillas. The
botanists had their cans full and running over with
tropic vegetation, fromm the passion flower to our own
familiar shepherd’s purse and sand burr; and there
were pans full of floating algae, * sea mosses.” But it
would take volumes to give an adequate idea of the
spoils.

From here we sailed for Havana, spent a few days
exploring the city, and just outside the harbor dredged
for that exceedingly rare animal form until lately sup-
posed® to be extinct, viz., the crinoid, genus Penta-
crinus. We found fully 150 beautiful and perfect
specimens.

Bahia Honda, thirty miles further along the western
coast of Cuba, next claimed our attention The Span-
ish authorities, however, took us for a filibustering ex-
pedition, and forbade us to go more than thirty feet
from the water line. The mosquitoes also waged war
against us, and we turned toward Key West.

Here, too, however, we were forbidden to land, as a
vessel clearing from a Cuban port during the quaran-
tine season must either lie fifteen days at sea or go to
the Dry Tortugas and be fumigated.

Accordingly we chese the Dry Tortugas, and made
many valuable collections, both by dredging and in
shallow waters around the keys. Here we procured
our first shark and investigated the coral reefs.

Returning to Key West, we dredged in the vicinity
some three weeks. In deep sea dredging we used a
common oyster dredge, a trawl, and a tangle bar. This
last was especially useful in procuring the finer mate-

Prof. C. C. Nutting.

rials. It was merely a horizontal bar of iron, with

great masses of raveled

1 manila hemp rope tied

‘| to it, and in its meshes

were caught a tangle of

‘ basket fish, crabs, sea

urchins, deep-sea algae,
and so on.

Clearing from Key

West, we sailed for Har-
bor Island, Spanish

THE BAHAMA EXPEDITION OF THE STATE UNIVERSITY OF IOWA.

in the party. The university furnished all appliances
for dredging. for preserving materials, and for study.
In addition, each member paid two hundred dollars,
which covered all expenses incurred by the party col-
lectively, including car fare from Iowa City to Balti-
more and return, with * stop-offs ” at Washington and
the World’s Fair, in addition to our life aboard the ves-
sel for three months. It is estimated that we traveled
by land and sea some six thousand miles.

On May 5, 1893, we left Baltimore in our floating
summer home and laboratory.

Seven days later we anchored in the harbor of Egg
Island, Bahamas Here we made a marvelous collec-
tion in the shallow waters and on land. Our deck was

Giant Star Fishes.

Hauling in the Dredge.

strewn with sea-fans and gorgonians. There were great
tubs of rattling crabs and star fish and sea urchins,
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Wells, and Eleuthera,
Bahamas, and after a
hasty run to Little San
Salvador, or Cat Island,
we had to turn north-
ward, as wewere due at
Baltimore August 1.

The whole summer
had been one delightful
round of novelty and
surprises. To one sci-
entifically inclined it
was an opportunity for
careful study and in-
vestigation, such as has
heretofore been enjoyed
only by specialists in
government em ploy.
The knowledge gained
in actually seeing and
studying these curious
life formsin their native
element was of more
practical valuethan the
perusal of whole lib-
raries of monographs,
or years of study of
museum specimens.

Then the trip offered,
as well, glimpses of the
customs and ‘peoples of
strange countries under
the rule of three differ-
ent powers. Cuba is
Spanish, Key West and
the keys are Uncle
Sam’s southernmost
possessions, and the
Bahamas are English,
It was a study in comparative sociology. Thetrip has
opened new avenues to educators; new possibilities to
students, and to scientists, we feel safe in saying, it
will offer many new life forms, dredged from the *‘ un-
known depths.”

As the favoring breeze swelled our sails homeward
bound and the foam curled, a silvery plume behind
our prow, studded at night with glowing phosphores-
cence, our little group sat silent on the deck, awed,
subdued by the splendor of the tropic sunset, the swift-
following night, or the indescribable beauty of the
moonlight on the sea.

As we sat dumb, in trying to comprehend the infinite
expanse of ever-restless water around, the infinite ex-
panse of burnished sky above, the infinite silence over
all, and as memory wandered back over the revelations
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of the summer, one and all were humbled with the
consciousness of the insignficance of manand the good-
ness of the Incomprehensible in granting us these
glimpses of this wonderful glory !

State University of Iowa, April, 1894,

— -
Highly Sensitive Collodion Emulsion.

The publication of Dr. Hill Norris’ process for the
production of a highly sensitive collodion emulsion
induced Dr. David, of Paris, to test the three methods
described in the patent. He could not obtain a satis-
factory result, but by making some alterations he has
succeeded in preparing a bromide of . silver collodion
emulsion, the sensitiveness of which increases gradu-
ally to 22 or 23 degrees Warnerke.

The method adopted is as follows: Upon a horizon-
tally adjusted glass plate, size 18X24 cm., are poured
25 c.c. of collodion, which contains per liter 18 grammes
of silver nitrate and 7 to 8 grammes of pyroxyline.
After the film has coagulated sufficiently, it is changed
to a bromide of silver film by treatment with the fol-
lowing bath :

Potasgium bromide..................... 80t0120 grammes
Potasgium iodide........ccovuiinnnnn.. 0'01 gramme
Gelatine.....ccoviveeieiiinaneneanaaas 2  grammes
Distilledwater.............coceeue. .. 3 1,000 c.c.

A completely opaque film must be obtained. It is
sensitized by leaving the plate for a longer or shorter
time in the following :

Potassium bromide ............ciiviiiiian 18 to 25 grammes
Gelatine......cocoeiiieeiiirieinccnaanans 1 gramme
Distilled water .........ccciviiieeiiannannns 1,000 c.c.

The sensitiveness increases with the duration of ac-
tion and the temperature of this bath. At a tempera-
ture of 70° to 75° Cent., the time of action must be
about two hours; at 90° to 95°, about one hour.

Upon looking through the film, it will be observed
that the grain becomes gradually larger until the
granularity is distinctly visible to the eye. Accom-
panying this increase in the size of the grain is an in-
crease in the sensitiveness of the film.

_After the plate has reached the desired stage, it is
washed and dried. Contrary to what might be ex-
pected, the collodion film does not exhibit the slight-
est tendency to leave the plate at a temperature of
100° Cent., provided that the surface of the plate has
been thoroughly cleansed.

Plates prepared in this way can be developed very
quickly, washed and fixed. The negative is ready
for printing in ten minutes. Varnishing isunnecessary,
as the collodion film is very hard.—Photographisches
Archiv.

The United States Navy vs, the British Navy

in 1812,

The following, from the New York S8un, occurs in the
course of an able review of the first volume of ‘“A His-
tory of the United States Navy from 1775 to 1893,” re-
cently published by the Appletons. The narrative is
by Mr. Edgar Stanton Maclay, and the technical re-
visiou of the text by Lieut. Roy C. Smith, U.S.N. The
book sets forth our naval annals from the outbreak of
the revolutionary war up to the beginning of the last
vear of the war of 1812, the continuation of the history
down to the present day being reserved for a second
volume.

‘It was pre-eminently in the war of 1812 that the
pride of England in her navy was brought low. To
appreciate the outcome of this contest, one must keep
in view a comparison of the two navies, which will be
found on page 319 of the book before us. At the outset
of the war Great Britain had 1,048 ships, possessing an
aggregate capacity of 860.990 tons, and carrying 27,800
guns,with 151,572 men and officers. At the same juncture
the United States had but 17 ships, with a total ton-
nage of 15,300, and carrying only 442 guns, and but 5,025
officers and men.: Yet, at the end of the struggle,
which lasted but about two and a half years, the little
American navy, assisted by privateers, had for the time
practically swept the British mercantile marine from
the high seas and captured over fifteen hundred ves-
sels, on board of which were more than twenty thou-
sand British seamen. It was not so much, however, the
number of merchant vessels lost, great as this was,
which affected the British public mind. It was the
fact that in duels between warships of nearly equal
force the English were generally beaten. In eighteen
engagements with the Americans the British navy sus-
tained fifteen defeats, and this just after England had
successfully matched her sea power against the com-
bined strength of all the other great maritimne nations
of the world. At the beginning of the war of 1812 the
British navy had reached the apex of renown. M¥.
Maclay points out that in two hundred actions between
single ships it had been defeated but five times, and on
those occasions the English ship was admitted to have
been of inferior force. The complete reversal of results
which followed a trial of strength and skill with the
Americans produced in Englishmen a kind of stupor.
The London 7%mes, when it heard of the capture of
the first English ship of war, said: * The loss of a single
frigate by us, it is true, is buta small one; when viewed
a8 a part of the British navy it is almost nothing;
yet under all the circumstances of thetwo countries to

which the vessels belonged, we know not any calam-
ity of twenty times its proportions that might have
been attended with more serious consequences to the
worsted party.! When thereport of thelossof a second
British frigate reached the T%mes, it exclaimed: ‘Inthe
name of God, what was done with thisimmense superi-
ority of force ? Oh, what a charm is hereby dissolved!
The land spell of the French is broken [at Moscow]
and so is our sea spell!’ Mr. Maclay sumsup the effect
of the disasters suffered in the war of 1812 upon intelli-
gent Englishmen in the well-founded assertion that in
those defeats they. foresaw the eventual subversion
of their naval supremacy, and they well knew that, if
that were lost, nothing could avert the reduction of
Great Britain to one of the least important of European
powers.”

THE BRISTOL CO.’S PATENT STEEL BELT LACING.

Five years ago the Bristol Company, of Waterbury,
Conn., began the manufacture of their patent steel
belt lacing, illustrated herewith.

At that time only one size, for ordinary single leather

belts, was produced, but encouraged by the success at-
tained, which is principally attributed to the genuine
merits of the steel lacing itself, the company have de-
veloped their machinery and improved their methods
of manufacture, so that now they are able to announce

ARAA - |

a completeline of one hundred different sizes (as shown
in the larger view), suited to all kinds, widths and
thicknesses of belting. As a result of improved pro-
cesses of manufacture, prices have also been reduced.
The lacing is made of the toughest cold-rolled steel cut
intoa continuous zigzag form, and so proportioned as
to give maximum strength with a minimum amount
of material. The wedge-shaped points, when driven
through the belt, force the fibers aside so as not to cut
them ; hence the ends of the belt are not weakened as
when holes are punched. The lacing makes a smooth
and elastic joint and is easily and quickly applied
without any special tools, the spurs being driven
through upon a piece of soft wood, after the ends of
the belt to be joined have been brought evenly to-
gether. The belt is then turned over upon the pulley
or any convehient piece of iron and the spurs clinched,
bending them toward the joint. The lacings are fur-
nished in lengths varying from one to three inches (No.
1 by quarter inches), it being always possible from a
box of assorted lengths to find two or more pieces of
lacing which, together, may be used for a belt wider
than three inches. For rubber, cotton, and woven belts
the space between the spurs is a trifle greater than in
the corresponding sizes designed for leather belts. Thus
a better grip is obtained on the fibrous-ends of such
belts. The lacing was exhibited at the World’s Colum-
bian Exhibition by the Bristol Company, and was
awarded medal and diploma.

-

Effect of Yellow Light on Diamonds.

Some diamond merchants on Maiden Lane, New
York, have complained to the owner of a building op-
posite to them because he has painted it brightyellow,
and when the sun shines yellow is reflected into their
store. They say the yellow light falling upon their
show windows spoils their trade by making the dia-
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monds look yellow,and therefore cheap; whereas the
stones are in reality pure white, of the highest grade.
The owner refuses to have the color of his building
changed although the diamuiond merchants haveoffered
to do it at their own expense., We suggest that the ef-
fect of the reflected yellow rays could be neutralized
by placing the diamonds in glass cases slightly tinted
with blue; or by a thin varnish of a blue tint, applied
to the show windows.

Official Trial of H. M., S,

On the 19th of March the official trial of H. M. 8.
torpedo catcher Hornet took place in the Estuary of
the Thames, with the following admirable results. The
propellers are 6 feev 4 inches in diameter. There was
calm weather and high water. Steam is supplied by
Yarrow water tube boilers; the power exerted was ap-
proximately 4,000 horse power. The Havock has loco-
motive boilers and gives 3,500 horse power; the differ-
ence in power is very nearly in direct proportion to
the cubes of the speed of the two boats, but the air
pressure for the Havock was 3 inches; for the Hornet,
114 inches.

Hornet.

Time Revol. 2

ofday. Star. Port. Time. Speed. Means. Means.

1028 8959 805'¢ 2m. 17'6s. 26163 27992

103¢ 3814 3868 2m. bde. Wd81 22 27370

1043 3847 3922 2m. 16'6s. 263556 27°373 27°39% 27318
10°52 391'3 3927 2m. 6'8s. 28391 27939 27306

1102 3800 8817 2m. 18:0s. R6°087 27128 27'183

11110 3043 3943 2m. 7T'8e. 28'169

Steam in boiler vacuum 26 inches.

The three hours’ trial commenced at the ‘* Chapman”
lighthouse and ended below the **Sunk” lightship.
The average speed for the whole time was found to be
27628 knots per hour, or 31'8 milesanhour. Afterthis
circles at full speed were turned to starboard and
port, and generally all the usual tests of machinery and
ship, all of which were found to be perfectly satisfac-
tory. At fall speed and at slower speeds practically no
vibration was felt. There was no heating of any parts
of the engines, and the boilers made ample steam-with
a mean air pressure of 15 inch.

The Admiralty authorities expressed themselves as
highly pleased with the result in every respect.

et OB

Embossing Wood.

Carving wood is too costly a process for this age and
country. People like it and want it on their furniture
and inside tinish, but most of them are not willing to
pay for it what it costs. It requiresa natural turnand
a long practice to make a skillful wood carver, and con-
sequently many devices have been resorted to tosecure .
the same appearance by cheaper methods. The most
common of these is to press the figures into the grain
of the wood with a hot metal die.  One of the latest
machines fordoing this kind of embossed *‘carving”
was on exhibition in Machinery Hall annex of the
World’s Fair, and is an ingenious machine and does
rapid work. Patternsare cut ona hollow brasscylinder
which is heated by gas jets from the inside and the
wood passed underit under a pressure of several thou-
sand pounds to the inch in width. At first the work
appears very pretty, but it will not stand the test of
time. In.the course of time the partof wood pressed
into the grain will rise to nearly or quite its original
position and, in large figured patterns, unevenly, mak-
ing a very rough and rotten looking figure, that is more
of a blemish than a thing of beauty. Another plan is
to dress the board down to a level with the embossed
figure and then by steaming to raise the pressed parts
to their original height to imitate relievo carving.
None of these processes are ‘‘carving,” nor will the
work retain its form like hand carving. However, it
may suit people who must have their furniture and
house fAnish carved and are not able or willing to pay
forjthegenuine article, but it would be better taste, per-
haps, to take it plain rather than to have alleged carv-
ing that will not last iong and look well all the time.—
Tradesman.

—_————— - ——

The Fourth Dimension.

In an address before the New York Mathematical
Society on, “ Modern Mathematical Thought,” Profes-
sor Simon Newcomb is reported as saying: ‘‘As in
space of two dimensions one line can be drawn per-
pendicular to another at a given point, and by adding
another dimension to space a third line can be drawn
perpendicular to these two; so in a fourth dimension
we can draw a line which shall be perpendicular to all
three.’ True, we cannot imagine how the line would
look, or where it.would be placed, but this merely be-
cause of the limitations of our faculties. As a surface
describes a solid by continually leaving the space in
which it lies at the moment, so a four-dimensional
solid will be generated by a three-dimensional one by
a continuous motion which shall constantly be directed
outside of this three-dimensional space in which our
universe appears to exist. As the man confined in a
circle can evade it by stepping over it, so the mathe-
matician, if placed inside a sphere, in four-dimensional
space, would simply step over it as easily as we should
over a circle drawn on the floor.”
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The Founder of the First Scientific Journal.
BY M. JACQUES BOYER.

When recently the statue of Theophrast Renaudot,
the founder of French -political journalism, was un-
veiled, the literary and scientific journals were alike
full of praises of him and his work; but none of them
recollected another pioneer in his field, the modest and

the paper for nine years, published it very irregularly;
thus there was only one number in 1670 and none in
1673.

In 1675 the Journal passed into the hands of Abbe
. La Roque, who exhibited in his work a punctuality
worthy of praise, but wasfarfrom knowing as much
of science as his predecessor; then in 1686 Chancellor

profoundly erudite Denis de Sallo, the founder of the | Boucherat, who declared himself its protector, intrust-
Journal des Scavants, who didfor letters and science 'ed its direction to President Cousin. Finally in 1701 the
what Renaudot so successfully accomplished for poli- Journal was acquired for the state by Chancellor De
ties. " Pontchartrain, who gave the preparation of the num-

Without undertaking a fullsketch of the history of | bers no longer to one man, but toa company of stud-
the French scientific press, I desire only to show here | ents, consisting of Dupin, Rassicad; Andry, Fontenelle,
how new in 1665 was that idea, which seems so simple and Vertot, with Julien Pouchard as director. Thus
and natural now, of the ¢reation of a scientific journal; , renewed, supported by Abbe Bignon, nephew of the
how many impediments were raised against its creator Echa.ncellor, the Journal des Scavants appeared again

! which evidently disagreed with him and seek the things

which did agree with him.”
EXTERNAL INDICATIONS.
“There are certain external indications which would
give a fair idea of long and short life. It was notin
one trait, but in the entire make-up of the individual
“who stood before the examiner. There were the color,
the motions, the measurements, including size of head,
- which was one of the most certain indications of long
“or short life, for in the brain lay the great center of
-power. A person with a head whose diameter at thLe
. thin portion of the temporal bones measured five and a
"half to six inches was almost sure to give a longevity

on the father’s side of seventy to ninety years or over.

If the head measured in front from the external audi-
- tory canal to the naso-frontal suture as much as four

by the commonplace authors whom the new tribunal
condemned without appeal; what patience, what eru-
dition, what a prodigious sum of labor were required
from its founders to surmount all the obstacles, avoid

all the perils they met every day, and give their work -

a vitality strong enough to permit it, rising repeatedly
from its ashes, to perpetuate itself till our time.

Denis de Sallo, Seigneur de la Coudray, was born in
Paris in 1626, of an old noble family of Poitou. His
lessons in early childhood were not brilliant; but after
he entered the courses of rhetoric at the College des
Grassins he obtained all the prizes of his class; became
_in the next year a distinguished pupil in philosophy,
and having sustained in public remarkable theses in
Latin and Greek, gave himself up with ardor to the

on the 2d day of January, 1702, and its history till 1792, anq three-fourths or five inches, we might be almost
when political events comnpelled its suspension again, 'sure of long life on the maternal side. A beard which
offered the single noteworthy feature that its period | was darker or redder than the hair indicated inheri-

of publication was changed in 1764, and from a weekly
it became a montkly, with supplements every six .
months.* :
Sylvestre de Sacy tried to resuscitate the Journal in
1796; but his attempt was abandonedafter the publica-
tion of twelve numbers, from the 16th of nivose to the
30th of prairial of the;year V. It was re-established '

tance from the paternal side; if it were lighter than the
hair, the inheritance was probably from the maternal
side. The length of the chest, its proportion to the cir-
cumference, to the height of the individual, and other
measurements, were important.”

There is a common belief, when any organ of the

September 1, 1816, on the proposition of Barbe Marbois, ' human body becomes weakened or debilitated from
|Keeper of- the Seals, and Dambray, Chancellor, on a : any disturbance, that it required rest to regain its lost
report of the historian Guizot, then general secretary ! strength. In reading over an editorial inthe New York
to the Minister of Justice, and has not been suspended | Medical Times this popular idea is certainly over-
‘since. The presidency of the editorial committee ap-{thrown in the present instance. It states that Sir

study of law. His advance was so rapid that he was pertained to the Keeper of the Seals from thattime till Andrew Clark, that distinguished doctor, wasgiven up
able, in 1652, t.osucceed his father, Jacques de Salle, in : the imperial decree of May 4, 1857, by which it was to die from consumption, and yet, notwithstanding
his office as counselor at the Parliament of Paris. | transferred to the Ministerof Public Instruction, under his hard work, his health became so firmly established

Three years later he married Elizabeth Menardean,
daughter of a counselor in the Grand Chamber, by
whom he had one son and four daughters. He died on
the 14th of May, 1669, of apoplexy.” His death, accord-
ing to Vigneuil Marville, was caused by the loss of all
his fortune in gambling in 1665; but, besides that this
story has little probability in view of the character of
De Sallo, who was industrious through all his life, it is
controverted by a letter of Guy Patin’s of the 13th of
November, 1665, which proves that at that time De
Sallo had no thought of dying, and by the testimony
of Pere Honore de Sainte Marie, who agrees with
Moreri in placing his death in 1669 and not in 1665.

Having given an outline of the principal events of
De Sallo’s life, which was otherwise quiet enough, we
pass to the study of his character and work. * He read
all sorts of books,” says Moreri, *“ with incredible care,
and kept secretaries continually employed to write
down hisreflections and the passages which he marked,
so that by this plan of studying he fitted himself to
compose treatises on every kind of subject, as he
showed on several occasions.” )

It wasprobably the considerable quantity of material
that he collected in this way that suggested to himthe
thought of giving the public those extracts the utility
of which he had recognized in his experiences. He as-
sociated with himself in the execution of this work,
which was colossal for that time, a number of men of
science and letters: De Bourzeis, a distinguished theo-
logian; De Gemberville, chaplain, the famous author
of La Pucelle; and the Abbe Gaulois, who, according
to Fontenelle, seemed ‘‘ born for that work;” hut De
Sallo revised all the articles—not very numerous—
which his eolaborers furnished, and himself wrote the
largest number.

The authorization having been obtained, the sup-
port of Colbert assured and the plan and petiods of
publication fixed, the Journal des Scavants appeared
on Monday, January 3, 1665, in a sheet and a half
quarto, under the pen signature of Hedouville;* and it
continued to appear every Monday till the 30th of
March of the same year, when the authorization was
withdrawn. Although its criticisms were always mode-
rate and just, it had made many enemies among men
of letters, and among the Jesuits, then all-po werful,
“who were not pleased to see a literary and philoso-
phical tribunal that was not set up by them, and who,
moreover, detested De Sallo and his friends as Parlia-
mentarians and Gallicans suspected of Jansenism;
these added their complaints to thecries of wounded
self-love.
and he obtained a prohibition against De Sallo’s con-
tinuing the publication.” The pretext alleged for this
act was a passage in the Journal in which De Ssflo
criticised a decree of the Inquisitors, “ whose delicate
ears required so great circumspection.”

Colbert, however, still retained a friendship for his
client, recompensed him for the suppression of his
journal with an office in the treasury, and, realizing
the full value of De Sallo’s work, commissioned the
Abbe Gaulois to continue it. The Journal reappeared
on the 4th of January, 1666, and was henceforth illus-
trated ;4 but Abbe Gaulois, who held the direction of

* The name of one of his servants.

+ As a specimen of the illustrations. we mention a superb engraving rep-
‘resenting a louse as geenunder the microscope ; it measures not less than
forty or fifty centimeters (year 1666, page 292 of thereprint of 1729). This
reprint is a nearly textual reproduction of the original edition, which is now
very rare. It is well to remark here that the Journal des Scavants, hke

*whose auspices the Journal is still published.

Such has been the checkered career of the first French
scientific journal—a career that demonstrates, better
than any eulogy can, that the work of De Sallo possess-
ed the qualities of merit and utility which make intel-
lectual work fruitful and durable.

The detailed history of the Journal desScavants may
be found in Hatin, * Histoire politique et litteraire de
la presse en France,” 1859, vol. ii.. p. 151, and those fol-
lowing; and in the ‘‘ Memoire historique sur le Journal
des Scavans,” in the table of the Journal, bythe Abbe
de Claustre, 1764, vol. x., 595 and following pages.—
Popular Science Monthly; Revue Scientifique.

et A

Longevity of Life.

Longevity of life will always be an interesting sub-
jeet upon which to think and write. When weread of
a ‘‘hale, hearty old man” taking a European trip in
his 89th year, there are very few of us who would not

!that he outlived many of his contemporaries and gain-

!ed a reputation exceeded by none in his profession. The
Times states that the solution of this problem is simple,

-and should serve as an example to those who are con-

!sta.nt]y breaking down and have often to leave work

| for weeks or months to recuperate. In a clinical lec-

ture in the London Hospital, Dr. Clark gives a very
excellent prescription for health.

* Labor,” he says, ‘“is the lifeof life. And especially
is it the life of life to the delicate. And when any
organ is sick it is then truer than in health that even
in sickness and delicacy it is better for the organ to do
what work of its own it can, provided it can do it with-
out injury. And from a considerable experience of
tuberculous pulmonary disease, I can say with perfect
confidence that those who have done the best have

1 usually been those who have occupied themselves the
most. I never knew my own parents. They both
died of phthisis. At the age of twenty-one 1 myself
went to Madeira to die of phthisis. But I did not die,

go far out of our way to learn the secret of living to| and on coming back, I had the good luck to get into
such an age, and at the same time of retaining 'posses- | this great hospital, and in those days they were not
sion of every faculty. Who can but admire William very well pleased to have the Scotchmen coming to
E. Gladstone managing the political affairs of one of London to occupy such appointments. The members
the greatest nations of the earth at his great age—over of the staff had heard that I had tubercle, and they
80—and David Dudley Field, who is enjoying his tour | wagered 100 to 1 that I would only have the appoint-

in Italy with all the enthusiasm of a young traveler, in
his 89th year? Of course these men are exceptions to
the general rule, but we all are anxious to gain every
idea pertaining to the lengthening of one’s life. At a
recent meeting of the New York Academy of Medicine,
some of the specific and relative values of the import-
ant factors of longevity were discussed.” In the last
issue of the Medical Review are two paragraphs that
are interesting and touch particularly on this point :

MANNER OF LIVING.

“The man who was careful, considerate, and mode-
rate in the exercise of all his faculties, whether animal
or intellectual, was one who would last longerthan the
man who over-indulged in any one of the numerous
things which go to make up life. The men who broke
down and died prematurely were usually those who
had not lived temperately. It was oftensaid that men
worked themselves to death, yet the nore he observed
people, the more did he become convinced of the cor-
rectness of the Western editor’s assertion that men do
not die of overwork, but rather of what they take be-
tween work. He thought it would be found that what
killed men was not work, but what they did outside of

They secured the aid of the papal nuncio, !

| their work; yet he did not believe in total abstinence in
any sense. There was no law, with regard to eating
| and drinking and manner of living, whichcould belaid
down as applicable to all individuals. Each person
must find out the law which applied t0 himself and
obey it. Each person could usually discover what
agreed and what disagreed with him, and if longevity :
! was sought after, he would have to avoid the things '
‘ all gimilar jowrnale of the seventeenth and eighteenth centuries that were
' successful, was reprinted as thenumbers were exhausted ; thus in the set
that I have consulted at thelibrary of the Arsenal, the year 1665 is of 1733, .
and theyear1666 of 1729, while the year 1676 was reprinted in 1717. Hence |
it is almost impossible to find two collections of the sets exactly alike. If |
we add to this that the publisher has gometimes intercalated notes in the |
reprints without indicating that they were not in the original edition, and !
thatsome of the series have been counterfeited in Holland, one may have |
‘ gome idea of the difficulty of the investigation and of the lamentable dif- '
ferences of the editions. l
*There were algo supplementary volumesfor each of the years 1707, 1708, |
and 1709, and in 1773 only thefive numbere of the firstfive monthswere pub- l
lished.
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ment six wmwonths at most. The reason given for that
: was that I did not eat and worked too hard. I got the
iappointment. Thirty-eight or thirty-nine years have
| gone since that time, and all the other doctors are gone.
| Only I am left here on the staff—an old gentleman—
"'not dead yet.”

Labor is life, but ‘“ worry is killing. It is bad man-
"agement that kills people. Nature will let no man
‘overwork himself unless he plays her false—takes
;stimulants at irregular times, smokes too much, or
| takes opium. If he is regular and obeys the laws of

health and walks in the way of physiological righteous-
ness, nature will never allow him or any other person
,to work too much. I have never yet seen a case of
breaking down from mere overwork alone; but I admit
that it is necessary above all things to cultivate tran-
quillity of mind. Try to help your patients to exercise
their wills in regard to this—for will counis for some-
thing in securing tranquillity—to accept things as they
"are, and not to bother about yesterday, which is gone
forever; not to bother about to-morrow, which is not
‘theirs; but to take the present day and make the best
of it. Those affectionate women who will continually
peer into what lies beyond never have any present life
at all—they are always grizzling over the past or pry-
ing into the future, and this blessed to-day, which is
all that we are sure of, they never have.”—Charlotte
i Medical Journal.

A ———————————————————
Subterranean London.

1t gives an impressiva idea what subterranean Lon-
don is fast becoming, saysthe Daily News, tolearn that
on emerging from the river the new City and Waterloo
line will, in its passage up Queen Victoria Street,
run for a part of the way underneath the low level
main sewer, which in its turn runs along beneath the
District Underground Railway. So that at this point
in the City we shall have first a busy main thorough-
fare, below that a steam railway, then a huge metro-
politan sewer, then an electric railway, reaching its
terminus at a depth of about 63 feet below the streets,
and here it will communicate with another line—the
Central London—which will lie at a depth of 80 feet.
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THE CALIFORNIA MIDWINTER FAIR.
California is the wonderland of America, with its
glorious climate, its remarkable fertility, its Yosemite
When the Eastern!R. Swain.
States are wrapped in snow the inhabitants of favored | length of the building is 330 feet and the width is 160

Valley, and notable mountains.

California are in the midst of a
semi-tropical garden enjoying all
the delights of spring and early
summer. This attracts large num-
bers of people from all parts of the
world, who visit California for
health and pleasure. When Mr.
M. H. De Young, vice-president of
the Columbian Commission, pro-
posed that a midwinter fair be
held on the Pacific coast, the idea
was everywhere received with en-
thusiasm. The subject was first
broached at a meeting held in the
California Club, of Chicago, on
May 31, 1893. Notwithstanding the
financial depression of the country,
ground was broken on the 24th of
August last, and five months after-
ward, on January 27, 1894, the fair
wasready and opened to the public.
Golden Gate Park, San Fran-
cisco, is in reality a sea-girt garden,
filled with the choicest blooms of
all lands. This park possesses an
individuality of its own which
renders it unique among the plea-
sure grounds of the world. The
park is laid out in a highly artistic
manner, and the profusion of palms
suggests Bordighera, Nice, or San
Remo. The Midwinter Fair occu-
pies about 160 acres of the park.
We present several views of the
grounds and the buildings.

building.

Our bird’s eye view shows the dome of the Horti-
cultural and Agricultural building in front at the left ;
behind rises the Manufactures and Liberal Arts build-
ing, flanked by the electric tower, 250 feet in height.
To theright rises the prominent collection of domes

and minarets which covers
the Administration build-
ing; at the rear of this is
the Firth wheel and the
Mechanic Arts building.
The other buildiags are
the Fine and Decorative
A rts building, Festival
Hall, buildings for conces-
sions, ete.

The Administration
building is situated on the
southern side of the Grand
Court, and its oriental
architecture and coloring
comports admirably with
the luxuriance of the sur-
rounding vegetation. This
building was designed by
A. Page Brown, and the
architectural style may be
said to be a combination
of central Indian and
Siamese. The main struec-
ture rises from a terrace,
and the leading feature of
the building is the richly
ornamented dome, which
is 135 feet in height and
50 feet in diameter. The
total floor area of the build-
ing is 16,800 feet. This
dome is brilliantly illumi-
nated at night.

The Art building was
designed by Mr. C. C. Mec-
Dougal. It is a modern
adaptation of Egpytian
architecture, and the
coloring is subdued. Like
all the other buildings,
staff is freely used. The
vestibule is very effective.
It is 22 feet square and 63
feet high. The interior
measurements show that
the galleries are 58 feet
long and 38 feet wide.
Annexes give wall space,
so that the available wall
space is 2,000 running feet.
The structure is fireproof.
The approach is of artifi-
cial stone, 40 feet wide,
flanked by immense
sphinxes. @The third

edifice which we illustrate is the Mechanic Arts
building, with allegorical fountain in the fore-
ground. The building was designed by Mr. Edward
It is built in the East Indian style. The

THE CALIFORNIA MIDWINTER FAIR—THE FINE ARTS BUILDING.

In a subsequent issue we
shall give a view of the Manufactures and Liberal Arts

THE

feet. The total floor spaceavailable for exhibitors is
37,041 square feet. It has also an annex measuring 249
by 45 feet, containing boilers and engines. In the cen-
tral part of the main floor are two great tanks 30 feet
long and 25 feet wide. Around them are gathered the
exhibit of steam and other pumps. The exterior of
the building is elaborately ornamented. The cresting
of the main body of the building is 42 feet above the

 CALIFORNIA MIDWINTER FAIR—THE ADMINISTRATION
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wires.

each other.

A
BUILDING.

ground, and the pinnaeles rise to the height of 120
feet.

The oriental style of arehitectume and brilliant
coloring gives a suggestion of age which is very pleas-
ing. The total expense of the buildings has been

about $1,600,000.

The New Transandine Telegraph
Lines.

The direct telegraph lines extend-
ing from Buenos Ayres (Argentina)
to Valparaiso and Santiago (Chile),
which have been established by the
Pacific and European Telegraph
Company, of which Sir John Pen-
der is chairman, were opened for
traffic recently. From the Atlantic
coast to Uspallata on the spur of
the Andes, a distance of about 697
miles, the line is aerial on iron poles,
and is of the latest type of con-
struction. Thence to Rio Blanco,
in Chile, underground cables are
laid in about 75 miles of trench
through the highest and wildest
part of the route, where heavy
snow falls in winter would sweep
away any telegraphs erected above
ground. The lines from Rio
Blanco to Valparaiso and the
branch to Santiago, consisting to-
gether of about 160 miles, are aerial.
The total length of the line, which
extends from the Atlantic to the
Pacific coast, is about 927 miles.
Arrangements have been made by
which the telegraph lines have been
erected adjacent to the railway
lines, and exceptional facilities are

thus afforded for the efficient maintenance of the
There is only one station, which is at Mendoza,
but Buenos Ayres and Valparaiso work direct with
The opening of thissystem is of great
importance to the West Coast of America Telegraph
Company, as it places their cables in direct connection
with those of the Western and Brazilian, the Brazilian
Submarine, and the Eastern Telegraph Companies,

affording a continuous
chain of telegraphs in
British hands from Eng-
land and the Continent to
the Pacific coast of South
America. The construc-
tion of this line was ren-
dered necessary to enable
t he English Submarine
Telegraph Companies to
transmit with great rapidi-
ty the important traffic to
and from the west coast
of South America, where
it is dealt with by the cable
of the West Coast of
America Company.

Dirt in Milk.

The author puts 1 liter
of milk from each dealer
into a flask closed with a
plug of wadding. On its
arrival in the laboratory it
is transferred to a measur-
ing glass, covered with a
piece of filter paper and a
glass plate, and allowed to
stand for two hours. The
milk is then carefully de-
canted off from the sedi-
ment down to about 30 c.
c., the residue is made up
to 1 liter with pure water,
and again allowed to sub-
side for one hour. It is
then again drawn off, re-
peating this proceeding
until all the dirt is left in
pure water, which is then
decanted off to about 100
or 150 c. c.  The dirt is
then collected in a tared
filter, dried, and weighed.
The dirt in the milk may
be calculated as five times
the dry residue. One liter
of market milk was found
to contain 3 m. grammes
dirt at Wurzburg, 38 at
Leipzig, 9 at Munich, 103
at Berlin, and 1492 at
Halle. The richness,of the
milk in microphytes was
surprising. — Leo. Schulz,
Archio fur Hygiene.
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THE MAXIM AIR SHIP.*

AN INTERVIEW WITH THE INVENTOR.
BY H. J. W. DAM, IN MC CLURE'S MAGAZINE.

Very few people are aware of the advanced results
which have already been attained, and a visit to Bald-
wyn’s Park, near Bexley, England, would be to them
a revelation which canonly be described as startling.
To see a great air ship, weighing three and a half tons,
flying across a park, on wheels, and to know that its
engineer could lift it into the air, in a moment, by a
turn of his wrist, makes one doubt the evidence of his
own senses. It comes uypon him with a shock, as if he
had just awakened from along Rip Van Winkle slum-
ber, during which the magic of the world’s advancement
had left him hopelessly behind. The big white ma-
chine is a practical, moving fact, however. Itcan pro-
pel and lift itself. And just as soon as those subordin-
ate experiments, upon which depends the safety of
aerial voyages, are completed, one of the greatest
mechanical problems of the ages

Scientific dmerican,

¢ The principle I have worked on, generally speak-
ing, is that of the kite. That large cloth frame at the
top of the model is the aeroplane, or main kite sur-
face. The lesser aeroplane above the platform, or car;
the side aeroplanes, or wings; and the flat-pointed
rudders, fore and aft, are designed to furnish addi-
tional kite surface. It is necessary to make it, how-
ever, so that we canrun it in a calm, against the air,
thus making our own wind, as it were; and for this
purpose I have a railway track, and instead of cords
to hold the kite against the wind, I employ a pair of
powerful screw propellers driven by a steam engine. In
this mannerI can drive the machine exactly as I please,
can ascertain exactly how much the push of the screws
is, and at the same time find out exactly how much
the machine lifts at different speeds. The machine is,
in fact, a big kite. Should I fly it in the air with
a cord during a strong gale and then run my en-
gines, I should be able to find out how fast they would

have to run in order to take all the pull off the cord.
As soon as the cord

will have been finally and prac-
tically solved.

Among all the scientific men
whose researches have contri-
buted to this most important re-
sult, Mr. Hiram S. Maxim, the
inventor of the air ship in ques-
tion, stands foremost. As the
inventor of the Maxim gun, and
many other ingenious machines
of less importance, he had won a
worldwide fame before the navi-
gation of the air became the
chief object of his study and
investigation. Beginning life
fifty-three years ago, with a

became slack, the
machine would be
flying, with its own
engine power.”

To inore clearly il-
lustrate his meaning,
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form, near the front end, was a small boiler house in
the shape, roughly speaking, of a truncated pyramid,
and ten feet behind it was a frame eleven feet high, on
which were two sets of compound eylinders, and two
big wooden screwsabove the two sides of the platform
and eighteen feet apart. Outside of these funda-
mental accessories were a water tank, a naphtha tank,
and an indefinite number of rods and very small wire
ropes, to give strength and compactness to the whole.
The many minor elements of the machinery did not at
first cateh the eye, but all appeared in interesting ae-
tion when details were entered upon later on. It
should be noted that the machine, as it stood and as it
appears in the accompanying pictures, was without
the side planes, and the big rudders of cloth on steel
frames, which are mounted, fore and aft, on the
main aeroplane. These are not used in the experi-
mental trials, their utility having been established, as
far as is possible without a practical test in the air.
Pushed by the workmen, the machine rolled slowly
out of the house, and shortly stood upon the track in
the park. It had completely filled the workshop from
roof to floor ; but here, with only the sky above it,
seemed smaller and lighter. Thke steam was hissing in
t he boiler; the big screws had made one or two pre-
liminary revolutions, and a flight along its track was
imminent. “Jump on board,” shouted its owner,
who stood at the boiler, conning
half a dozen different gauges;
and, climbing over an outlying
rod like the outrigger of a canoe,
I mounted the platform, which
was of the lightest matched
boards, so thin that they seemed
insufficient to bear a man’s
weight. Prior to the start, a
rope running to a dynamometer

The Air S8hip on the Track.

common school education and a jack-Knife, in San-
gerville, Maine, he is now the proud possessor of a
town house in London, and is lord of 'the manor at
Baldwyn’s Park, a stretching domain of hundreds of
acres, which he leased five years ago as well adapted
to his preliminary experiments. Mr. Maxim is a man
of medium height and solid build, his weight being
two hundred and ten pounds. His hair, mustache
and beard are white, but his mental and physical
energy are astonishing, and go far to explain the
variety and extent of the results he has achieved.
His voice and action show great physical strength,
while his eyes, which are a deep brown, full and wide
open, have continuously the semi-absorbed, preoccu-
pied look of the student concentrated upon a prob-
lem. A courteous host, a jolly, even boisterous story-
teller, and a wonderful mechanician, Mr. Maxim is, in
his way, as unusual as his machine.

By way of introduction and explanation the inven-
tor said :

* The illustrations for this article are from copyrighted photographs
taken under the supervigion of the author and Mr. Maxim, by Pradelle &
Young, of Regent Street, London.

HIRAM MAXIM'S AIR SHIP.

Mr. Maxim led the way to the workshop in the grounds
—a large and substantial bird cage, sixty feet wide and
fifty high, in which the mechanical bird had been con-
structed, and stood perched for one of its daily flights.
A railway track, nine feet wide, ran outward from the
closed doors, and stretched indefinitely, in a straight
line, across the green level of the park to the line of a
belt of woods two thousand feet distant. The front
of the shop consisted of four large doors, * the largest
in the world,” their owner remarked ; and when these
were rolled back by a dozen workmen the airship
came into view. It was so novel, so unexpected, and
so apparently complex at first sight, that it held the
eye for a long, silent period ; the beholder’s sensation
being one of wonder, if not awe, coupled with an in-
describable mechanical confusion of ideas.

It took many minutes to grasp it; to form an intelli-
gent idea of it. Then, as the sense of relation between
the differentparts developed, it became a framework of
black steel rods of varying sizes, with.a square frame
of white cloth, fifty feet by fifty, at the top, and an in-
clined wooden platform, eight feet wide by forty long,

| resting on wheels upon the track below. On the plat-
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Details of Maxim Air Ship.

and post was attached behind to measure the forward
impulse, or *‘ push,” of the screw. Mr. Maxim turned on
the steam and the screw on the port side began to re-
volve. It is seventeen feet eteven inches in length, five
feet wide at the ends, and twenty-two inches at the
waist. It is made of the lightest American yellow
pine, and painted a pale blue, the paint having been
sandpapered to perfect smoothness, reducing the skin
friction to a point at which it became negligible. Tt
revolved faster and faster as the steam power was in-
creased, until it was whirling on its seemingly frail
framework at a dizzying speed. Then steam was shut
off ; it came quickly to a standstill, and its fellow on
the other side was tried. All working smoothly, both
screws began to turn faster and faster and faster, until
the eyebegan to lose the blades and retain only the
sense of two whirling disks. The action of the screws
at high speed caused remarkably little shaking of the
whole machine. This is one of the surprises of the in-
vention, the tremendous force exerted as compared
with the lightness, steadiness, and compactness of the
whole.

Behind the serews, forty feet away, two men were
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squatting over the dynamometer, and indicating the
degree of ‘‘ push” on a large index board for the engi-
neer to read. The index marked four hundred, five
hundred, six hundred, seven hundred, and, finaliy,
twelve hundred pounds of ‘‘ push.” The pressure was
then diminished below five hundred, and the com-
mander yelled: ‘“Let go.” A rope was pulled, the
machine shot forward like a railway train, and, with
the big wheels whirling, the steam hissing, and the
waste pipes puffing and gurgling, flew over the eigh-
teen hundred feet of track in much less time than it
takes to tellit. It wasstopped by a couple of ropes
stretched across the track, working on capstans fitted
with revolving fans. The stoppage was gentle, and
the passenger breathed freely again, looking now
upon the machine with more friendly and less fearful
eye, as if it were a dangerous bulldog with which ami-
cable relations had been established and fear of injury
was over. The machine was then pushed back over
the track, it not being built, any more than a bird, to
fly backward. In a quarter of an hour it is again at
its starting place, and ready for another flight. Hav-
ing seen it in action and had evidence of its power,
the details were more than ever interesting, and
were furnished by the inventor in succinet and prac-
tical terms.

The first question was its supporting power in the
air. He said :

*The area of the main aeroplane is two thousand
eight hundred and ninety-four square feet; of the
small one, one hundred and twenty-six; and of the
bottom of the car, one hundred and forty. With the
rudders and wings added, the total area is about six
thousand square feet. The wings are ten in number,
and superposed, five on each side, and are each five
feet wide and from twenty-five to thirty-five feet in
length, according to their positions. The forward
rudder, projecting in front from the main aeroplane, is
eighteen feet wide and thirty feet long, and the aft
one, eighteen by twenty-three. Rudders and wings,
like all the other aeroplanes, are made of a specially
woven cotton cloth, so fine that you cannot blow
through it, and mounted on a framework of hollow
steel tubes. All these aeroplanes are inclined at a
small angle to the air, the angle which gives the most
support combined with the least resistance to its for-
ward motion.”

‘“What speed is necessary to support the machine in
air?”

‘“A minimum, under present conditions, of twenty-
five miles an hour. At thatspeed with wings and rud-
ders adjusted, it will leave the track. It lifted in one
of the earlier trials, and caused us some trouble, as we
were not ready.”

‘*“What will happen in the air if anything goes
wrong, and the engine stops ?”

“The machine will settle to the earth, and land with
the same velocity as if it had fallen a distance of three
feet.”

*Only three feet ?”

“Yes. - When the propulsion ceases, the machine
will fall three feet. At this point the resistance to the
atmosphere afforded by the aeroplanes will become
nearly equal to the force of gravity, and it will settle
without any increase of velocity.”

‘‘How about its steadiness in the air? You know a
kite sometimes indulges in extraordinary rolling, to
say nothing of darts and dives.”

The explanation of this point was given ocularly,
and much more clearly than words would have made
it. Mr. Maxim torea sheet of paper from his note
book, held it up, and let it fall to the ground. It

darted, dived, and fell in irregular lines, shooting out
behind him. He then took the same sheet of paper,
tore a square out of each corner, and bent back the
four sides from the corners of the squares at an angle
of forty-tive degrees. He then held this up and let it
fall. Itsank to theearth gently, without a tremor, its
surface remaining perfectly even throughout. ‘‘That,”
said he, “is the principle of the wings. They are so
adjusted that as any side is depressed it presents a
greater lifting surface to the air below. There’s no
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trouble keeping her on an even keel,” he added with a
smile.

‘“But can’t it tip over in a wind ?”

“No. Itis quite possible to make a plane remain
right side up in the air, even if the center of gravity is
considerably above the center of lifting effort. Stabil-
ity in the air depends very largely upon the shape of
the aeroplane, but nevertheless with this machine the
center of gravity is very much below the center of lift ;

s

Mr. Maxim Dlustrating the Principle of the Wings of the Air Ship,

and this, together with the form of the aeroplane,
makesit quite impossible that the machine should tip
over in the air. The center of gravity in this mmachine
is here,” and he held up his hand at an imaginary
point about five feet back of the boiler and seven feet
above the center of the platform. It may be here
mentioned that the main aeroplane is twenty-five feet
above the platform. The total height of the machine
to the tops of the rods above the aeroplane is thirty-
five feet, and its greatest length seventy feet.

‘ Are the cotton aeroplanes strong enough to bear the
weight in falling, without fracture ?”

“They are twenty-five tiimes stronger than is neces-
sary. The greatest weight which can bearon them is
a little over a pound to the square toot, and they are
tested for twenty-five pounds. The pressure on the
cloth is practically the same at all speeds, whether the
machine is falling to the earth or
sailing through the air; the cloth
in any case has to sustain the
weight of the machine.”

* How is it steered ? "

* For steering to the right or left

Cl

Mr. Maxim’s House at Baldwyn’s Park.

HIRAM MAXIM'S AIR SHIP,

I expect to use the screws. If I have any difficulty I
can easily use rudders. For steering upward or down-
ward the fore and aft rudders will be used. The aft
one is pivoted on the extension of the two center poles
and the forward one hung on their ends. Both will
be worked from the center of the platform, and will

simplify the working of them later on.”
*What is your estimate of the speed ?”
“1 don’t expect, with this machine, to get over
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at first require a man to each, though I shall greatly |

thirty-five miles per hour. The next one, which will
be smaller, and will be worked with a hundred horse
power, will give me, I expect, from fifty to sixty miles
per hour. The highest speed I look for, as the art is
perfected, is ninety miles per hour. I believe that any
speed which is attained by a railway train can be
reached by a machine moving through the air.”

“ How about the duration of the flight ?”

“That is merely a matter of water and naphtha.
The margin of weight carrying is so large that, once
the machine is successful, any amount of tine and dis-
tance within reason can be looked for.”

As far as support and action in the air were con-
cerned, there seemed nothing more to be said, and
vet it was difficult to realize that the facts as stated
were simply and undeniably true ; to realize that the
navigation of the air is the traversing of an entirely
new medium, whose conditions are so foreign to those
of water, for instance, that they are difficult to quickly
conceive.

The next question was that of weight, and here
came some object lessons in the weight of metal that
were astonishing. “ Lift that tube,” said Mr. Maxim.
The tube was of copper, four feet long, and elliptical
in shape, its greatest diameter being one and a half
inches. It looked heavy. Lifted up, its lightness was
surprising. It weighed no more than thin paper, and
actually seemed, for the moment, like paper colored in
imitation of copper. * That is one of the condensing
tubes,” said Mr. Maxim. ‘ There are five hundred of
them up there.” and he pointed to a section of what
had appeared to be thin laths running across the en-
tire front of the main aeroplane. * Of course,” said he,
‘‘we can’t waste any water up in the air, because we
have no means of replenishing. The used steam runs
up by those large pipes. and the water runs back
through those small ones to the tank in the center
of the platform. The framework is constructed,” he
continued, *‘not of rods, but tubes, and tubes of the
least possible weight. They are all of steel, a steel
with considerable carbon in it and not tempered, and
they vary from one inch to three inches in diameter., I
tried aluminum, but found that steel was stronger,
weight for weight. In addition to this, steel tubes can
be united with great facility, and the coefficient of the
joint is fully ninety-five. There is no convenient way
of uniting aluminum tubes, however, and if they were
united the coefficient of the joint would be very low.
The heaviest tubes in the machine are the shaftsof the
screws, which are five inches in diameter, five feet long,
and an eighth of an inch thick. The next size, used in
the car, are three inchesin diameter, and one-twelfth
of an inch thick. I have a few more, one-fourteenth
of an inch thick, of the same size. I need not say
that at every point I have used the lightest tube pos-
sible for the strain which comes upon it, perfectsafety
being atall times considered, as I purpose to take my
first machine up into the air myself, and I don’t intend
to run any risks. The bulk of the machine is con-
structed of hard steel tubes one twenty-fifth of an inch
in thickness. The total weight of the machine, with its
fullcomplement of water, naphtha, and three men, is
something over seven thousand one hundred pounds
Without the wings it is six thousand eight hundred
and eighty. The boiler complete weighs one thousand
pounds. This small weight, considering it gives me a

The Hall in Mr. Maxim’s House

force of three hundred horse power, is perhaps the
most valuable portion of the work, since it has always
been known that we could fly if we could get a motive
power of adequate strength with sufficient lightness.
1 use a compound engine, the high pressure cylinders
being tive inchesin diameter, with a twelve inch stroke,
and the low pressure eight inches in diameter, with a
twelve inch stroke. The piston speed is eight hun-
dred feet per minute. Nearly everything connected
with the machinery had to be newly designed, with a
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special view to lightness, none of the known appliances
being of use in this case. It was necessary, in the first
place, to develop a system of making a very large
quantity of carbureted air from naphtha, with very
little weight.” Pointing out a large hole where the
air was drawn in, he said that, as the velocity with
which the combined air and gases entered was at the
rate of two miles a minute, he found it very difficult to
deal with these gases at this high velocity, and had
spent a greatdeal of time in devising a system by which
the gas was equally spread out over the whole fur-
nace, and not influenced by the inductive action of the
incoming gas at this very high velocity. “I had,” he
resumed, * to devise a system for regulating the pro-
duct of the gas; for pumnping the liquid into the gas
generator ; a new kind of boiler and feed water heaters ;
a system for burning a very large quantity of carbur-
eted air in a small space, without smoking or blowing
out ; a system for regulating the steam, and pumps for
filling the boiler and regulating the supply. None of
the existing types of engines seemed well fitted to the
purpose. I had to design one expressly with a view to
great lightness, and notwithstanding there were some
hundreds of types of connecting rods already in exist-
ence, I found it necessary to design an absolutely new
form of connecting rods. I had to invent anew dyna-
mometer to meet the necessities, and new dynagraphs
for measuring thelift of the machine atdifferent speeds,
as well as another to measure its rate of speed through
the air.” He paused, looking over at the machine
which represented so many hours of concentrated brain

give all the details under this heading, into which the
inventor entered, would alone make an article quite
as long as this, if not a small volume. Concerning
specific results, however, he said:

‘“The lifting of an aeroplane by a screw or screws
has been the subject of many series of experiments
by myself and others. The numberof pounds lifted
by one pound of ‘push’ in the screw varies greatly
with conditions. In my early experiments with a
merry-go-round, or whirling table, I succeeded in lift-
ing fourteen times the ‘push’ of the screw, or four-
teen pounds of weight for every pound of ‘push’ for-
ward. In this large thachine, howéver, with a large
number of wires and a good deal of framework, where
the aeroplane is so large, where it is difficult to make
it remain uniform or rigid when there is a pressure
on it, and where I have an engine, boiler, platform,
men, tanks, wires and tubes to force through the air,
I have not been able to lift more than six pounds for
each pound of ‘push.’” This, however, is much more
than is absolutely necessary. The engine is able to
give, and has often given, a ‘push’ of nineteen hun-
dred and sixty pounds, which would mean a lifting
power of nearly twelve thousand pounds. With a
¢ push? of one thousand pounds from’the screws, using
one hundred and twenty horse power, the lift, as
shown by the dynagraphs, was over six thousand
pounds. This left only a weight of one thousand
pounds on the track, and this was not sufficient to
keep us there. The speed along the track with this
‘ push’ was twenty-seven miles per hour.”

work in a puzzled, absorbed way. ‘' And there isi “ W}}en do you expect to take your firstflight ¥

more to do yet,” he added impressively. ‘I
don’t call this an air ship or a flying machine
or anything else. To me it is merely a machine
for making experiments in aerial navigation.
In my next one, I shall make a number of
changes which it is not worth while to make in
this. It is slow work, but there is no doubt of
the result. Propulsion and lifting are solved
problems, and it is merely a matter of time.”

‘““ How much time ?”

‘“Well, if I had nothing else to occupy me,
unlimited money, and plenty of space for ex-
perimenting, I should expect to be up in the air
within eighteen months. I am very busy, how-
ever, have a very limited space here, and am
proceeding as economically as possible. In my
opinion, however, under the most unfavorable
conditions, aerial navigation will be an accom-
plished fact inside of ten years.”

This was a digression. We now came back
to the most remarkable boiler that ever was
seen. It was inclosed in a house eight feet long,
five feet wide at the base, and about six feet
high. The sides of the house were of thick
cloth, woven from pure asbestos, and the frame
and top of the thinnestiron. Within, viewed
through a peephole, the entire floor was a mass
of small flames from seven thousand six hun-
dred gas burners. The boiler has about six |
hundred tubes which areeight feet long, and ‘

about one hundred which are four feet ten
inches long. These tubes are about half an
inch external diameter, and half a millimeter,
or one-fiftieth of an inch, in thickness. They
are curved and joined into a steam drum, ten
inches in diameter and eight feet long, where
the water and steam are separated, the water
again passing through the boiler, and the steam
passing to the engine. There are also some three
or four hundred much smaller tubes, which are
used for heating the water by the products of com-
bustion before it enters the main boiler at all. In
order to prevent the tubes from being injured by
the great heat of the fire, a forced circulation of
the water is employed. It is therefore possible to
use a very small and thin tube and a very hot fire
without any danger. A single spare boiler tube in the
shop served to exhibit the peculiar lightness of the
boiler, which is perhaps the most ingenious as well as
the most important part of the machine. The tube,
like the condensing tube before mentioned, was as
light as so much paper. It was made of pure copper,
any impurities, in view of the thinness of the tubes,
causing them to become ‘‘hot short” and break.
“‘With only a moderate fire,” said Mr. Maxim, ‘‘ I have
been able to get a horse power out of four of these
tubes ; with a hotter fire I have got a horse power
out of three of them. Their bursting pressure under
steam is sixteen hundred andfifty poundstothesquare
inch. The boiler itself has been fired to give a steam
pressure of four hundred and ten pounds to thesquare
inch, but I have never run the engine above three
hundred pounds, thereby developing three hundred
brake horse power, which is all that I need for this
weight, and which leaves a very wide margin of safety.
To run the boiler the machine carries six htndred
pounds of water, and two hundred pounds of seventy
degree Baume naphtha. Theconsumptien of naphtha
is about one pound per horse power per hou..”

Last of all, in the way of general description, came
the questions of propulsion and lifting power. To

A TWO SEATED TRICYCLE.

® “I have not set any time, and shall not. Haste in
an enterprise of this kind is the worst possible policy.
At every trial of a machine which is mechanically new
in so many particulars, weak points develop and re-
quire attention, while new improvements constantly
suggest themselves, To-day it is a leaking valve, to-
morrow something else. Rising into the air with a
new machine, when all the experiments in the way of
maneuvering, which can only take place in the air, are
yet untried, would be unwise until everything which
can be completely tested on the track bas been so
tested. The possibilities of accident must be as nearly

|as possible exhausted beforehand. More than this, I

have not at Baldwyn’s Park the necessary room and
privileges. It may be that I shall not attempt to rise
until I have more room. and I am now looking for a
suitable location—something difficult to find in Eng-
land. In fact,” he added, with one of his ready New
England comparisons, ‘“I am like a boy with a pair of
skates which he has never tried, and onlya little piece
of ice to try them on.”

Tho foregoing was the substance of the * few safe
particulars” which Mr. Maxim was ‘willing to give.
The improvements upon his first machine, which will
appear in his second, and the eventualities and pos-
sibilities of aerial navigation, were subjects upon which
he was not inclined to talk very much. He confessed,
however, that an air voyage of three or four thousand
miles seemed to him eventually probable. “I don’t
want to speak of things before I am ready to do them.
I don’t imagine that flying machines will be used very
soon to carry bricks from Haverstraw to New York, or
coals from Newcastle. The first machines are certain
to be used for military purposes, whatever their cost
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or whatever the expense of running them, and the
nation which first employs them will have every other
at its mercy. I shall be quite content with my results
when I can go a distance of twenty miles and back.
That will suffice for all present purposes.”

A Great Coal Vein in Tonguin.

The French are actively working a coal mine in
Tonquin which prouwises to produce excellent coal
in large quantities. The mine is situated about eight
miles from Port Hongay, in the Bay d’Along, and a
railway has been laid down for the whole of that dis-
tance. The offices and huts of the miners are all situ-
ated at Hongay, and the workpeople are conveyed to
the mine every day by train. The mine itself is called
Hatou. The length of the seam is given as 16 miles,
and it is, according to the T'imes, nearly 200 feet thick.
The supply is, therefore, practically inexhaustible.
At present about 500 tons a day are extracted by the
simple process of quarrying, the mass of coal having
only a very thin layer of soil on the top. The miners
are exclusively Annamites, of whom about 200 are em-
ployed, but the higher officials are all Frenchmen,
although the capital of the company, strange as it
may seem, is chiefly held by English merchants at
Hong-Kong.

A TWO SEATED TRICYCLE.

The tricycle which we illustrate is built to accom-
modate two riders side by side. The ordinary tandem
bicycle is open to the objection that the rider appears
to be accompanied by a groom. In the present ma-
chine, which is of French origin, each rider
actuates a pair of pedals which are connected
with the wheels as in bicycles, so that each of
the rear wheels is driven independently. Each
rider helps to steer with one hand., while the
other rests oa a special support attached to
the head of the tricycle. This tricycle is §
feet 10 inches long, 25 inches wide at the level
of the axles of the rear wheels, and weighs 55
pounds.

The advantages claimed bty M. Matiere, the
inventor, and M. Laverne, the builder, of 177
Rue des Boulets, Paris, are ease of manage-
ment, especially as regards turning, speed and
great stability, which is insured by the position
of the riders. For our illustration we are in-
debted to the Revue Universelle.

Brown-Sequard.

Dr. Charles Edouard Brown-Séquard, the
eminent physiologist and physician, died in
Paris, April 2, of congestion of the brain. He
was born at Port Louis, in the island of
Mauritius, April 7, 1817. His father was a
native of Philadelphia and his mother was
born in France. Dr. Brown-Séquard began
his study of medicine in America. In 1838 he
removed to Paris, where he graduated as M.D.
in 1840. His researches on the vital properties
and functions of the spinal cord were of the
utmost value. He was made professor of ex-
perimental and comparative pathology in the
Ecole de Médecine of Paris in 1869. At different
times Dr. Brown-Séquard visited the United
States, delivering lectures and practicing his
profession. By a desire to investigate the con-
tents of his own stomach, he was led to try
experiments on himself, which at last brought on a
most rare and peculiar affection known as merycism
or rumination, which required him to masticate his
food for asecond time during the remainder of his life.

The brilliancy of his discoveries obtained for him a
world-wide reputation, so that scientists were greatly
shocked when he formally announced in 1890 the dis-
covery of a fortifying fluid, which immediatelv be-
came famous under the title, ¢ Elixir of Life.” For
this discovery Dr. Brown-Séquard was pilloried in the
eyes of the world as a charlatan. The subcutaneous
injections of the secretions of certain glands of dogs
and other animals proved efficacious in a number of
cases, and this discovery was of equal value with those
of his early life. It is perhaps unfortunate that the
great physiologist should have discovered the ** Elixir
of Life” at the advanced age of seventy - two, when he
could not spend the requisite amount of time and en-
ergy to perfect his discovery ; but it is very safe to say
that half the stories relating to the new remedy are
untrue, and that Dr. Brown-Séquard never claimed
half as much for it as his enemies, who took malicious
delight in likening the aged doctor to Ponce de Leon
and others of the same class.

—_— e r-—
Gas from Wood.

A western genius has invented a machine formaking
gas for illuminating purposes out of wood, instead of
coal. The machinery is very simple, consisting merely
of aretort and purifying chamber, with a tank for
holding the gas. He claims that the machine can be
used for domestic purposes, and that by attaching it
to an ordinary cooking stove enough gas to last a day
can be made by the fire necessary to do the cooking.
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RECENTLY PATENTED INVENTIONS.
Engineering.

TRACTION ENGINE DRIVING GEAR.—
Thomas C. Robinson, Jr., Ipava, Ill. This gear is
strongly made andsimple in arrangement, to facilitate
running the engine with more power and less speed over
rough roads and up hills, and with increased speed over
smooth and easy roads. Combined with gunideways on
theshell of the boiler, and fixed driving and drivengears,
is an ddjustable slide between the gears, on which are
journdled a single gear wheel and a double gear wheel to
be readily engaged with or disengaged from the fixed
gears. The cog wheels are designed to be so propor-
tioned as to give any desired fast and slow epeed.

TurRN TABLE.—Gabriel Rohrbach, Del
Rio, Texas. In turn tables for turning locomotives, this
invention provides a simple lever attachment by which
one man may easily turn the table and its load, the lever
mechanism being easily locked in place when not in use,
and not being likely to get out of order. Upon a revolu-
ble bed carryinga circular track is mounted a bracket in
which a vertical oscillating shaft is turned by a lever, a
catch plate oscillating on the rail having vertical teeth to
engage the rail, and there being a crank connection be-
tween the catch plate and theshaftand a lever mechan-
ism for shifting the angle of the catch plate.

Mechanical.

DRILLING MACHINE.—Louis Reichert,
Scranton, Pa. This machine has two aligned rotatable
and sliding spindles carrying drills adapted to slide and
rotate, while a series of independent spring leaves act on
the outer ends of the spindles, the leaves being reinforced
one by another to gradually increase the pressure on the
drill. The machine is designed chiefly for boring eye-
glasses, and provides for but a slight pressureon the
spindles at the beginning of the boring, to avoid chipping
the glass, the pressure being afterward graduated as de-
sired. )

FELLY PLANER.—William R. Dunn,
Alton,Ind. In a suitable frame are slides adapted to
move up and down, felly-supportingbedsbeing hung on
shafts inthe upper and lower ends of the slides, each
supporting bed having a segmental holder for supporting
the felly to move it in contact with a revoluble cutter
head journaled in stationary bearings, friction rollers
presaing the fellies in place on the holders during the
time the cutter heads are cutting. The planer is of sim-
ple and durable construction and designed to correctly
and uniformly plane the inner and outer faces of the
felly to the desired diameter.

CRUSHING AND GRINDING ASPHALT
Rocg.—John H. Tabler, Rassellville, Ky. In this machine
arevolving feed drum is mounted over a heating chamber,
the materialfed into one end of the drum being heated

as it pasees through and is discharged into crushing and |

grinding rolls with different contact faces of different di.
ameters, differentially spaced apart and journaled to ro-
tate at different speeds, whereby the continuously fed
material is successively- crushed into small particles.
Steam and hot water are’ mixed with the material as it
is being crunshed to prevent clogging or adhering to
the rolls.

Railway Appliances.

Nour Lock FoR RAILs.—Jefferson D.
Tynes, Fort Smith, Ark. This improvement comprises

a base plate having apertured washer-like ends adapted |

to fit over the bolts, a spring metal key bar being fixedly
held at its center on the base plate, with its opposite ends
held for a free twist movement and projected beyond the
face of the washer portions of the base plate. The de-
vice is a double lock nut, especially designed to lock nuts
against the fish plates of rail joints.

Miscellaneous,

PROCESS OF MANUFACTURING GAS.—
Gustaf M. Westman, Hackettstown, N. J. A furnace of
special construction is provided by the inventor for car-
rying into effect this process, which consists in passing a
mixture of gases through iron oxide in a reducing fur-
nace to produce iron sponge, the mixture consisting part-
ly of new formed gases and partly of gases previously
passed throngh the iron oxide and afterward heated and
carbureted, then passing steam through the iron sponge
to reconvert it into iron oxide and produce hydrogen, and
paseing the latter through glowing coke to take up and
combine with its carbon,

STORE SERVICE CARRIER.—James R.
Pollock, Mansfield, Ohio. Thisinvention provides a sim-
ple, economical and easily operated apparatus, so ar-
ranged as to conveniently brake the car on its return to
the stations, to avoid unnecessary noise. The apparatus
has a grade track formed with inclines and supported
upon depending hangers, and combined with the track
and a propelling line for moving the car is a cylinder in
which is fitted an air-tight plunger,there being connec-
tions between the plunger and the propelling line where-
by the plunger will retard or brake the return of the car,
and. by the vacuum produced Peneath it, aid in actuating
the propelling line to drive the carriage,

ADJUSTING DEVICE FOR BICYCLES.—
John H. Prince, Carroll, Montana. This device is to
facilitate tightening the driving chain and to hold the
spindle of the driven wheel always in parallel position,
relative to the pedal or crank shaft, so as to cause the
whee}to run true. It consista of a frame having in its
forked ends racks meshing with gear wheels secured on
a spindle tarning on bushings sliding in the forked ends
of the frame, a screw screwing in the frame engaging one
of the bushings, and there being nuts screwing on the
ends of the spindle and aputting on flanges formed on the

baehings

. CHECK BooOK.—Isaac B. Alter, Ross-
ville, Kanaas. This invention consista of a casing having
a pocket and a check tab adapted to be fastened to the

inside of the pocket, the arrangement being such as to
permi} of conveniently removing the checks and of re-

! secured to the brackets and resting on the braces, the en-

placing thecheck tabwhen used up without requiringan
entirely new book. The check tab carrier is connected
to the casing within the pocket, to glide in and out, and
is formed of a plate having a slide and points or hooks
for engagement with the tab.

FIRE EscAPE.—C. P. Elieson, New
York City, and Francis A. Pellas, Greytown, N. Y. Ac-
cording to this improvement swinging ladders are adapt-
ed to be dropped from various balconies to form a pas-
sageway from the windows of a building to the ground,
means being provided for automatically opening the bal-
cony doors by the movement of the ladders, the doors
and ladders being 8o geared that one acts as a counter-
balance for the other. A whole vertical geries of ladders
may be quickly released and dropped together. A build-
ing provided with this improvement will ordinarily ap-
pear to have only the usual balconies under the windows.

FIRE ESCAPE OR LIFTER.— William
Wellens, Oldham, England. This is a simple and inex-
peneive apparatus by which weights or loads may be
easily transferred from one floor to another, while also
affording a fire escape, and adevice for use as an ordi-
nary ladder, to facilitate the painting and repair of bnild-
ings. Asa fire escape, it has upper and lower shafts
joarnaled in brackets to support drums carrying an end-
less belt ladder in front of a building opposite the win-
dows, the ladder moving, under control of a brake, to
convey to the ground persons stepping on it. When used
to support workmen theladder is locked infixed position,
and one form of the apparatus provides forits use ona i
portable frame adapted for lifting.

AwWNING.—Catherine Leclercq, Lima,
Pern. This awning is constructed on the principle of
Venetian blinds, and is adapted to be foldedina box
fastened over the door or window on which the awning
is to be applied. The invention comsiste of a head
mounted to turn and connected by tapes with the slats,
supporting rods connecting with either side of the outer-
most slat 80 as to hold the slats in a ventilating, shelter-
ing position, or in a closed position during rainy
weather.

MEeTALLIC SHELF.—Charles W. Mar-
quardt, Detroit, Mich. This shelf consists of tubular
brackets engaged by tubular braces, connecting plates
secured to the brackets and braces,and a shelf plate |

tire device being cheaply manufactaredand conveniently
assembled, and designed to be very ornamental in ap-
pearance, for use as a metallic mantel, bracket shelf,
table top, etc.

PACKING CASE. —David F. Griffiths,
New York City. Afterthe parts of this case have been
nailed or screwed togetherthey cannot be separated with-
out showing that the parts have been tampered with,
but the nails or screws are entirely concealed by parts
which act as braces or ties. The case has a continuous
dovetail or under-cut groove surrounding it at each end,
through which the nails orscrewsaredriven, and through
which a tie or strap is afterward passed and its ends
gealed. When the straps have been carefnlly removed
in opening the case, the case may be again used for
packing.

HANGING OR SWINGING CHAIR.—Sam-
uel F. Purington, Brunswick, Me. This chair has forked
lower extremities removably connected with a platform
support, and the arms are removably connected with
swinging supports and with the back of the chair, the
arme having a pivotally connected link at one end and an
angle iron at the opposite end, the link and angle iron
having slots receiving studs on the swingingsupports and
on the chair body. These chairs may be quickly aud
easily connected with their supports, and disconnected,
to be folded compactly for shipment.

FASTENING SLIP COVERS ON FURNI-
TURE.—Henry Seher, New York City. This inventor
provides a device whereby the covers may be firmly and
smoothly held on the furnitire, especially on the seat,
preventing an untidy appearance. The improvement
consists of spring fasteners held on [a rod, the fastening
devices being located along the edge of the seat, back,
or other part, and where the cushions of two such parts
meet the spring fasteners are adapted to be forced, with
theslip cover, into the crease between the cushions.

CoMBINATION FoLpING BED.—Edward
E. Murphy, Madison, Wis. The legs of this bed are
automatically unfolded when the bed is lowered and
locked when the bed is down. The casingis finished off
in the style of a wardrobe, with cabinets on each side of
the casing, one intended for bedroom articles and the
otherfitted up as a writingdesk or secretary. Means are
provided for tightening the mattress spring and for hold-
ing the bed clothes when the bed is folded up. The in-
vention affords a cheap, simple, and safe folding bed,
withfew operating parts, and one in which the balancing
weights are dispensed with. .

UMBRELLA CANE.—Rufus Waples, Jr.,
New York City. This is an improvement on a former
patented invention of the same inventor, providing for
! bracing the inner ends of each of the ribs against the op-
posite rib or ribs by a pivotal attachment which will
permit of freely closing and opening. A metal strap
plate, ring or flange, may also be durably attached to
theendsof theribstogreatly increase the strength with-
out adding sensibly to the bulk, making possible also
much more rapid manafactore. When the cane is used
as a walking stick its canopy is entirely concealed.

HAIR CURLER.—Sylvester K. Mathews,
Albany, N. Y. This is a device designed to be manipu-
lated with one hand, and cause the hair into which it is
,' introduced to curl or wrap around it as the curling sec-
tion is manipulated, the hair so encircling the curling
section that the section may be withdrawn from the
hair and the latter will remain in curl. The curling sec-
tion consists of a cage in which are longitudinal parallel
spaced rods.

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

NEW BOOKS AND PUBLICATIONS.

MODERN AMERICAN PISTOLS AND RE-
VOLVERS. By A. C. Gould. (‘Ralph
Greenwood.”) Boston: Bradlee Whid-
den. 1894. Pp. iv, 222. Illustrated.
Price $1.50.

Thie most interesting book treats of modern pistols of
the single shot type, suchas the Stevens rifle, the Rem-
ington, Derringer and others, interesting either histori-
cally or practically, of revolvers of the most modern type,
of target and pocket revolvers, and gives not only their
points of construction, but treats in considerable detail of
relative accaracy of different weapons. In addition to
illustrations of thefpame and of  targetaproduced by them,
nomerous portraits of celebrated marksmen, many of
them in shooting attitude, are interspersed through the
volume.

ELEMENTARY LESSONS IN STEAM MA-
CHINERY AND THE MARINE STEAM
ENGINE. By Staff Engineer J.
Langmaid and Eungineer H, Gais-

ford. London and New York: Mac-

millan & Co.
Price $2.

This work is prepared for navalcadets on the English
ship Britannia, and the syllabus of subjecte dealt with is
based on the plan of the London University. The work
is very attractive and general in the treatment of its sub-
ject, and is really a work rather for reading than for hard
study. Quite a striking feature is found in one of the
cutg, Fig. 84, which represents the section of a steam cyl-
inder and D valve, the valve and piston both being mov-
able, 80 as to make the cut in some sense a working
model.

DYNAMO AND MOTOR BUILDING FOR
AMATEURS, WITH WORKING DRAW-
INGS. By C. D. Parkhurst. New
York: The W. J. Johnston Company,
Ltd. 1893. Pp. vi, 163. Price $1.

Lieut. Parkhurst hasa name familiartoour readers from
his articles on electrical apparatus which have been pub-
lished in our SuPPLEMENT. This book will, we doubt
not, be welcomed by many constructing amateurs, who
are interested in motors and dynamos.

SCIENTIFIC AMERICAN
BUILDING EDITION.

APRIL, 1894.—(No. 102.)

1893. Pp. xv, 267.

TABLE OF CONTENTS.

1. Elegant plate in colors showing a handsome colonial
residence just completed at Ashbourne, Pa, for
Charles Salmon, Eeq. Two perspective views and
floor plans. Cost complete $11,500. Frank R.
Watson, Esq., Philadelphia, Pa, architect. An
elegant design.

2. Plate incolorsof a Chicago dwelling designed for an
architect’s home, and recently completed at Morgan

" 'Park, Chicago, TIl. Two perspéctive views and
floor plans. Coet $4,200 complete. Mr. H. H.
‘Waterman, architect, Chicago, Ill.

8. Two perepective views, interior view and floor plans
of the elegant residence of Judge Horace Russell
recently completed at Southampton, Long Island.
Mr. Bruce Price, New York City, architect. An ad-
mirable design in the colonial style of architecture,

4. An English cottage at Buena Park, Chicago, Ill. Two
perspective views and floor plans. Mr. James
Gamble Rogers, Chicago, Ill., architect. A unique
design in the Gothic style of architecture.

5. A residence at Southport, Conn. Two perspective
views and floor plans. A picturesque design in
the modern colonial styleof architecture, Mr. W.
W. Kent, New York City, architect.

6. A cottage at Freeport, Long Island, erected at a cost
of $2,600 complete. Perspective view and floor
plan. A unique design. Mr. W. Raynor, Free-
port, L. L., architect.

7. A residence at Rogers Park,[ll. Two perspective
views and floor plans. Coet $3,948 complete. An
attractivedesign. Mr. C. W. Melin, Chicago, IIl,
architect.

8. Two perspective views and floor plans of a dwelling
rently erected at Rogers Park, Ill, at a cost of
$3,730 complete. A unique design. Mr. Robert
Rae, Jr., Chicago, Ill, architect.

9. A cottage at Morgan Park, Ill., ‘erected at a cost of
$2,968 complete. Two perspective views and floor
plans. An attractive design, treated in the English
cottage style of architecture. Mr. H. H. Waterman,
Chicago, I1l., architect.

10. The new St. James M. E. Church at Kingston, N. Y.
Perspective and plans. Architects, Messrs. Weary
& Kramer,of New York City and Akron, Ohio.
Estimated cost, $70,000. Style of architectuore,
Romanesque.

11. Miscellaneous Contents : Vibrations of tall buildings.
—Artificial stone.—A simple and efficient dumb-
waiter, illustrated.—An improved woodworking
machine, illustrated.—The New Era electrical gas
burner, illustrated.—P. & B. Ruberoid roofing,

sheathing papers, and paints.—Improved wood- :

working machine, illustrated.—Foot power mortie-
- ing machine, illustrated.—A large sheet metal ceil-
ing, ilustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $3.50 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 ABCHITEC-
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, MUNN & CO., PUBLISHERS,

361 Broadway, New York,
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*U.8.”metal polish. Indianapolis. Samples free,
For best hoisting engine. J.S. Mundy, Newark, N.J,
Best Handle Mach’y. Trevor Mfg. Co., Lockport, N.Y,

Microbe Killer Water Filter, McConnell Filter Co.,
Buffalo, N. Y.

Pipe frame truck baskets, steel and wooden iracks,
etc. L.M. Moore, Rochester, N. Y. See page 157.

Bookblndlng.—All classes of work. Magazines a8
specialty. Haddon & Co., 139 Center St., New York.

Nickel-in-slot machines perfected and manufactured
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn,

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

Screw machines, milling machines, and drill presses.
The Garvlu Mach. Co., Laight and Canal 8ts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y.

65 ft. steam yacht, $3,850; also 25 ft. launch, $650. W.
G. Nourse, assignee for Chas. P. Willard & Co., Chicago,
. Gulld & Garrigon, Brooklyn, N. Y., manufacturesteam
pumps,vacnnm pumps, vacnnm apparatus, air pumps.
acid blowers, fllter press pumps, etc.

Extensive stock of emall engines and boilers (station-
ary and marine). Must be sold. W G. Nourse, assignee
for Chas. P. Willard & Co., Chicago. Ill.

The “Olin” Gas and Gasoline Engines, from 1 to 10
horse power, for all power purposes. The Olin Gas En-
gine Co., 222 Chicago Street, Buffalo, N. Y.

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

For the original Bogardus Universal Eccentric Mill,
Foot and Power_Presges, Drills, Shears, etc., address
J.8. & G. F. 8impson, 26t036 Rodney St., Brooklyn, N. V.

Patent Electric Vige. What isclaimed,is timesaving.
No turning of handle to bring jaws to the work, simply
one sliding movement. Capital Mach. Tool Co., Auburn,
N. Y.

Competent persons who desire agencles for a new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway, New York.

Wanted, Bridge Salesmen—one for each Statein the
Union, competent to make sales of bridges and super-
intend erection when necessary. Address, stating age,
experience, salary expected, etc., L. B.1107, Chicago, Ill.

§# Send for new and complete catalogne of Scientific
and other Books forsale by Munn & Co., 361 Broadway.
New York. Free on apolication.
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This is for our

(5939) J. M. H. asks: 1. How are car-
bon plates made ? A. Seequery5942. 2. Please tell me
how many gravity cells it will take to charge a storage
cell about the size of a two quart jar, and how long will
ittake? A. Allow three gravity cells, and one or two days.

(5940) H. A. M. writes: 1. We have a
maple sugar camp and use three old-fashioned pans, 26
incheswide and 12 feet long, Would they evaporate
more by having them partly covered ? A. The pans
should not be covered, but will evaporate faster by con-
tinual stirring with a rake. A hayrake makesa good
stirring implement. 2. Can I put under one of them a
coil of 134 inch gas pipe to heat the sap before it reaches
the pans ? How many feet of pipe would be required to
heat 1,600 gallons in about 15 hours,sap to be taken from
a tank by the side of ‘the pan? (Good dry wood used.)
A. We donotrecommend the coil under the pan. Itin-
terferes with the proper management of the heat of the
+pan and is not easily cleaned. A supplementary pan
placed at the rear, a little higher, 80 as to draw into the
sugar pan, is preferred. Itcanbe heated by extending
the flue and chimney. 3. Whatis the best way to cleanse
maple sirnp ? A. The white of eggs frothed by beating
with a little of sirup, stirring thoroughly in the sugar
pan, and gkimming off the scum is the usual process for
clarifying maple sugar. Milk s also ased. Much stir-
ring whitens the sugar while granulating. 4. The Odd
Fellows here have a two-story hall, and they cannot rent
the ground floor on account of the plainness with which
they can hear below what is goiug on upstairs. Can it be
deadened in any way ? The building & a two-story
: frame, sealed with inch lumber, and the upper floor is
double, with a 2 inch strip between them. A. A thick
paper felting, or strawboard, laid on the floor and
another floor laid on the strawboard, or below ceiling,
with a thin second ceiling, with strawboard or felt
between; or, what would be better, furoff the ceiling, and
lath and plaster ; this will deaden the sound from above.

(5941) C. N., Vienna, Austria, asks: 1.
‘What should be the proper size and pitch of a propeller
wheel for a steam yacht to attain greatest speed posaible,
fitted with a compound engine of 60 indicated horse
power, making 300 revolutions per minute ? A. The size
of propeller suitable for your engine and its proposed
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speed should be about 6 feet, moreor less, to suit the
model and allowed dranghtofthe vessel. The pitch should
also vary with the lines of the boat, longer for a sharp,
fine-lined boat than for a boat of burden or a tugboat.
A pitch of 14% to 13§ times the diameter is about the
range for differentmodels and uses of steam vessels. For
the speed of engine as stated, probably a pitch of 8 feet
for a 6 foot wheel iu a boat built for speed can be recom-
mended. Seean excellentwork by Kunhardt on ** Steam
Yachte and Launches,” $3 by mail. 2. Please give sim-
plest method of determining and findingthe pitch of a pro-
peller wheel. A. Thereisno séimplemethodof determin-
ing the size or pitch of a screw propeller. The resistance
of the vessel, depth of draught, required epeed, and
power are all factors for size and pitch of screw propel-
lers. 3. Where can I get the patent Bartlett wheel in
America ! A. We do not find that the Bartlett wheel is
made under that name by makers of propeller wheels in
this vicinity.

(5942) E. P. says: Will you kindly tell
me how the carbon for arc lights is made and what is
the material used ¥ A. Clean pieces of coke are selected,
p lverized, and passed through a fine sieve. Itis then
thoroughly mixed with from onesixth to one-eighth its
b Ik of wheat flour, both being in a dry state. The mix-
ture is moistened with water containing a small percent-
age of molasses. It should be allowed to stand for two
or three hours in a cloeed veseel to prevent the evapora-
tion of the water. At the end of this time the mixture
may be pressed intomouldsof any desired form, then re-
moved from the moulds and dried, slowly at first, after-
ward rapidly, in an ordinary ovenat a high temperatuare,
‘When the rode or plates thus formed are thoroughly
dried they are packed in an iron box, or, if they are
small, in a cracible and completely surrounded by coke
dust. The box or crucible must be closed by a non-com-
b stible cover. Then place in a fire andheat to a red
heat for an hour orso, then allow the box to cool, remove
the carbons, then boil for half hour in thin sirap or mo-
lasses water, then bake in an ordinary oven and re-
carbonize as already described.—From * Experimental
Science.” This same applies to battery plates.

(5943) J. T. T. asks: 1. For formaula for
making sealing c omponnd suitable for dry batteries. A.
Use resin 4 parts, gntta parcha 1 part, melted together
with a little boiled oil. 2. For full directions for amal-
gamating zinc cup, such as nsed in dry batteries. A. Do
not amalgamate it, a8 amalgamation renderszinc very
brittle. If you must do 8o, wash the inner surface with
a slightly acid solution of mercury nitrate. 3. Inattempt-
ing toamalgamate a cup of zinc, sed dilutesulphuric acid
(acid 1 part to 10 parts water) for cleanmg zinc and then
applied few drops mercury on ingide cup, rubbing it over
surface by means of brush, but bottoms of cans would
unsolder and drop out. On examimition of zinc found it
likerotten, being easily pulled in pieces. What caused
this ¢ A. You used too muchmercury, but itwill always
make zinc brittle. 4. Whatamount of No. 32 cotton-cov-
ered magnet wire is neceasary for making an electro-
magnet, having core 3§ by 2 inches, using Norway iron ?
A. Wind it to a total diameter of 34 inch.

(5944) H. M. writes: In mounting con-
densers for magic lanterns, how close should they be
placed together ? A. Placethem, if double, with convex
gides inward and gemerally not more than a quarter of
an inch apart. If there are three, you may determine the
proper getting by trial.

(5945) J. C. M. asks for the best method
of tempering the steel for the magnets used intheBell
telephone. A. Heat toa cherry red the ends only of the
steel bars, plunge them in water to harden them, and
draw the temper to a dark straw color or bronze border-
ing on purple.

(5946) R. F. W. asks: 1. In making
dynamo described in SuvpPLEMENT, No. 600, will not
brass do just as well as bronze for the yokes ? A. Brass
will answer the purpose, but not as well as bronze. 2.
Copper as well for the commutator as bronze ? A. Yes,
provided it is hard rolled. 3. If you have any paper
giving full working drawings and complete description of
the construction of a folding canvas canoe,will you please
give the number ? If you have no paper on a folding
canoe, can you give me one on an ordinary canvas canoe?
A. For an answer to this query we refer to SUPPLEMENT,
No. 181, whichcontains a fall description of a folding
canvas canoe.

(5947 &. W. asks: 1. Can I obtain a
sufficient spark to ignite the gaseous mixture in an oil
engine by winding copper wire around a soft iron core?
A. Yes. 2. If 8o, what size core and length of wire will
berequired ? A. Ona bundle of No. 18 softiron wires
34 of an inch in diameter and 8 inches long, wind No.
20 wire to the depthof 134 inches.

(5948) S. L. P. asks how dents are
taken out of cornets and other brass horns. A. If the
dents are inaccessible, so that tools cannot be applied to
them on the inside of the horn, you can take them out
after a fashion by oldering to the deepest part of the
dent a wire and drawing the metal out, afterward un-
goldering the wire and cleaning the surface of the braes.
If the part of the horn containing the dents is of uniform
diameter, you can draw through the horn a spherical me-
tallic button that will fit the tube. If you desire a perfect
job, it will be better for you to send the horn to an in-
stroment maker.

(5949) J. asks whether fish oil is injuri-
ous to rubber goods. Also what effect it would have
when appliedto rabber hose ? A. Fish oil has a de-
teriorating effect on rubber. It tends to soften hoee.

(5950) F. H. W. asks for a formula for a
quick dry plate hardener, or something he can put onthe
plate that will dry rapidly by heat (without causing the
film to run), in order to get a print shortly after develop-
ment. A. The following is saidto bea good gelatine
hardener : The negative, after fixing and washing in the
usual manner, is treated with a hardening solution com-
posed of chloride of aluminum 5 to 12 grains, water 1
ounce. Thestrongerthe aluminum solution, the greater
the amount of heat the negative can stand without soft-
ening. The plate isimmersed inthesolution, and allowed
to remain therein for a short time, and after immersion
can be dried in sualight or by artificial heat without dan-
ger of deterloration.

(5951) W. C. S writes: 1. In the SCIEN-
TIFIC AMERICAN for Febroary 24, 1894, is givena dis-
scription of a magneto call ybell for telephones. CouldI
make a cheaper call ? A magneto bell is rather expen-
give. A. On page 162, current volume of SCIENTIFIC
ANMERICAN, underthehead of * Telephone Experiments,”
you will find a description of & simple telephone call,which
is effective for q iet places. 2. Will yougive me a receipt
for astove polish? A. Mix 5 parts, by weight, of black
lead (plumbago), 5 parts of boneblack, 10 parts of iron sul-
phate. Mix thoroughly and make into a paste with
water.

(5952) Nick wants to make a sign hav-
ing thelettersemooth and clear, the balance of ground to
be chipped or torn off and leftrongh. No particular pat-
tern. A. Clean the glase thoro ghly, then apply a solu-
tion of good glue or of gelatine to the portions to be
chipped. Ondrying, the glue or gelatine will contract
aud chip the glass.

(5953) Y. M. C. A. says: Would you
kindly inform me, throngh youranswer department of
SCIENTIFIC AMERICAN, how to resilver a mirror? A.
Seepage 183 of the issme of the SCIENTIFIC AMERICAN
for March 24, 184,

(5954) J. R. S, asks: 1. What is the re-
ceipt for making laundry starch and mode of ueing same
80 as to produce a gloss when applied with a hand iron,
such as used in families doingtheir own washing and
ironing ? A. Oneounceeachofg m arabic andborax are
dissolved in 10 ounces of water; 1 ounce each of white
wax and spermaceti are melted, and while lig id are rab-
bed with the solution of borax and 10dropsoilof cloves

to make emukion, mixing them thoroughly. A teaspoon- |

ful of this mixtare in a pint of starch gives a fine polish.
It may also be applied after starching by rabbing over
the starch with a cloth and then polishing with the iron.
The starch mentioned above is the ardinary dry starch
made into a paste with hot water. 2. What is a formula
for making black ink? A. Black Ink.—Gallauts,
coarsely powdered, 75 parts; sulphate of iron, 42}§ parts;
over this pour 2,000 partsof cold water. Digest from
twenty-four to forty-eight hours. Strain throngh a cloth
and add 24 parts gum arabic.

(5955) C. W. H. writes: I am going to
lay 1,800 feet of piping to carry water from a pondto a

{well. The fall is about 10feet in the 1,800, with about a

6 foot head,one turn at right angles. WhatIwantto
know is this * Whichwould convey themostwaterunder
above conditions—one pipe 4 inches in diameter the en-

tire distance or begin with a 6 inch pipe 600 feet, then 4 . a

«ea0ee 617,818
. 617,482

Bedstead G. E.

Berth shlp’s, E. Lawson.. . 617,462
Bicycle, T. B. Hyde....... DO
Blcycleframe. . K. Wash o . B17501
Bicycle saddle, H. Bergfels. 26 617,534
Bieycles, variable driving E C. Eisenhm 517 180
Bill or account halder, J. Ridder 17,5000

Billiard table, A. Woebs...........
Binder for leaves, G. H. Winslow. A

Bit for cutting rosettes, E. Gollins................ . $171,691
Boat. 8ee Life boat.
Boller. See Steam boller.
Boller, H. W. Reynolds..
Boller clean!
Boiler aput,
3olt. Bie 100T b
Jottle, Frledman & Keller
0X. Bee Match box.

Brake. See Car brake. Elevator brake. Vacuum

brake.
ridge, draw, M. G. Schinke
TOOm COrn slzlng machine, G. F. McCombs.

3

Rung. AT

Hurgiar q electrlc,pﬁ-.nm
‘:u Ealarm spring, M. T. Gordon.
ustle, B, CaBO..c.iove.viiiieiiiionsis
uttonattachingmachine, F. A. Ryno.
rastenlng machine, J. C. F. Dick.
apparatus, W. B. Merritt.
ton settlng machine, 1. G. Platt....

a, H. Casler
Can dlschsrne attnchment oil, W.

Cab key, self-opening. E. Norton 667
: Cans, key for opening metal, A. Klel nfel 523
Cans, mamufacture of metallic preserving, A. W.
Living ton...cocciiiiiiiiiiiiiiiiiiiiiiiee e 517,580
Cane carriers, apparatus for charging sugar, O. 511730
Cane juice, defecating, J. Koebig . 517820
Car brake. H. B, Cary.... 517,601
Car coupling, R. Dinsmore 517,448
Carcoupling, E. J. Laban 517,753
Car coupling, L. 517,666
Car coupling, {. B T‘gjﬂ . 670
Car uuuglln% +.517,604 to 517,608
Car fender, C. P. Anderson ..........................
Car fender and anwmatlc br ke, W. L. Fltzhngh 517798
Lar, raliway, O. (3. Cal . 617,61
r saf guard, fmlgh I\‘luslmmon.s 517,619
tﬂd Iroight, W T, Cottier...... 517’
Cnrds. plctnres. etc.. support for D 1
Greenleaf..

inchpipe 600feet, and then 3inch pipe the remainder of -

the distance ? Also, about how much water would flow
through each of the above systems in 94 houre? A.
With a continuous 4 inch pipe you will have a flow of
144,000 gallons per day of 24 hours. With sections of 6
inch, 4 inch, and 3 inch pipe in equal parts, youwill have
a flow of 129,000 gallons per day. If 1,200 feet of 4 inch,
with 600 feet of 6 inch pipe at the pond end, youn will have
a flow of 180,000 gallone per day.

(5956) P. W. C. says: What is the
formulafor the combined toning and fixing solutign for
solio pbotographic prints, a solution which does not need
mixing for use, but is always ready ¢ A.

No. 1.
Sodium hyposulphite..........
Alum potash...... rereeee vee. 23§ ounces.
Potassium sunlphate,.......... 1 ounce,
. 5 ounces.

‘Water (distilled). .. weeeses 80 fluid ounces.
Dissolve the hypo. and the alum in the water; then add
the sodium and potassinm sulphate; allow it to stand for
two or three hours.

10 ounces.

Gold chloride,

Lead acetate. ..

‘Water (distilled)
Mix in the proportion of8 ounces of No.1 to 1 ounce of
No. 2. The mixtare is stable and thebath is always
ready for use.

(5957) P. O. M. writes: I have a piece
of common window glsee; by breathing on one side of
same the outline of a person 18 produced as though it was
drawn ou with milk; but it evaporates with the dampness
leaving the glass, and it is not visible again unlees the
glass is again moistened with the breath. A. The glass
to which you refer has been slightly etched with hydro-
fluoric acid. The etching does not show when the glass
is perfectly dry, but moisture develops the image, which
disappears as soon as the glass becomes dry

TO INVENTORS.

An experience of rorr.y-touryears andthe

eparation
of more than one hundred i’r

applicat ons for pa-
tents at home and abroad, enable us to understand the
laws and practice on both contlnents. and to possess un-
equaled tocllltles tor procuring patents everywhere.
synopsis of thepatentlaws of the United Statesand all
foreign countries may be had on application,and persons
contemplating the securing of patents, either at bome or
abroad, are inv ted to_write to this office for prices
which are ce with the times and our ex-
tenslve faclllt es tor conductlng the business. Address
MUNN 0., office SCIENTIFIC AMERICAN, 361 B

way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 3, 1894,

AND EACH BEARING THAT DATE.

[See note at end of list about coples of thase patenta.)

Accordion, J. Galleazzi.

. 517,648
Acid, puri Eyugt:nnlc.B.

517,628 | Glass melting tank oven, F. Wrede 17,67
Alrcompressor hydranllc. Schutz & Heunderson.. 517,628 | Grader amalgamator, J. A. Arm| 617,721
?‘”‘ etc., receptacle or tank for the storage Grading railways, etc., machine for, C. W. Arch.. 61;,669
comproased, W. THDIMUB. .. ieeveeerneesacannn 617,777 | Gratn mewr. rotatlna, J M. Fin h .................. 17,
Alnrm. Burglar alarm. Graln meter, rotati K. Ha ................. 517,650
A g&%ghlw Hbeé('{ 'tﬁ\'rortﬁ"" ...... %};ﬂ a.glwmoticw ng fire, Ferris & 17567
utoma uthworth.............. B17,686|  Wh@eler. ......ccveererinieriivieriiiiieiiiecisons
furnace, W. W Sutcliffe

Bagasse
Band cutter and f r, Lamm & Sicard
Banjo or violin tall pleee R. H. 8mall..

Batteries, mannractnrlng active material
ondary electric, W. A. .
Bed rest, J. B. PIUMINET. «.e..ccvvnsorsneasasnnnas

~ : Fork,

Carriage, baby, M. L.

Cartridee, practlce. G.D. R. An:ln
Case or cabinet, J. . Ohmer............
Cask pitching apparatus. C. Bernreuther..
Celling or wainsgcotin ard, J. A. Hensel..
Cell case b]anks,ma

%ﬂne for cutting ont, F. D.

- Lampy, ad[ustable desk brackat fore

Hy wnastic %p])liance for school desks, T. Beesing 617,788
ammick, Thomas....... . 617! 567
Hanger. Bes Shade hanger.
Harp, W. W. Batchelder, Jr........c.ccceeeuveecennee 517,78
Harsrltl)w diske. machine for sharpening, J. L.

. 817,
Harrow, spring tooth, M. J nd
Harvester, W. M Closke
Harvester, cotton, L. R.
r{arvester finger, cotton, A Levedahl
Hasp Inek, J. A, DIXoD......ooneanen
Elatform‘lm:mould J. Marshall.,
H E.ee H‘e(.dwator pipe HeRter.

617,759
B

ng, F. Steinmann..

E[orse rake, C. 8. Sharp
Hose real, W.'N, Casson...... L T 517,781
oslery, S1ila & Wood 7 e
E[oslery cutting ap }mratus, I Moseop 517,706
ce cream freezer, Skipp 517,492
Ice machines, pneumatic can ho
MacDonald..... 517,468

6517453
Insulating tube, M. Roblnson 17,691
.nauls.t(:r, L. MeCart PR 517,621
pin, G. H, 1ns10w ............. PRTPRRR 517,634

- Jack. See Lifting jack.
Jar fastening, R. 8. CaIT........ccceceiiiien venannnn . 517,433
Journal box, oll drawer, J. HL. Surtin....... 00000 - 617776

ey. Can key.
Kiln. 8ee Continuous kiln. Dr{
Klt(l:)h_erkl cablnet and churn, com ined. Hodges &
FCKBOD. 1 eoesvreesveeseormmrenscassscsacsnsnncannn
Label holder, W.G. Duckett..................
Lacing hooks machlne for setting, J. Keitl!
Lamp collar, L. J ...
Lamp, incandescent A (1 Carey. .. e..s.
Lamp, miner's snfr‘ty, {iraham gChaf man..
ectric,

lock & Marshall

- Last, F. E. Benton........ .....

: Lathe centering devlce. R.L. L
 Lawn sprinkler, J. Dickens.....

Leather skiving machlne. A. J. Tewksbury..

Chalr &e %‘oldlng chalr.
Chalking apparatus, line, C. E. Anderson..
hlmney 10] and ventilator, J. T. Finch..
Clotmn chopper

617,720

=)

(=4

rous £ maker, J .

amp. See Hallway rail ciamp.

ay articles, glaze for, B. Frey..

ock.J.s t

ock synchronizer, electrlc. H. 8. Prenti

oth, na r, etc., machine for cnttlm. ol
and piling, F. Melsel

Weaver.......

[elelelelelvlele]

Clothes wringer, C. Wheeler, Jrs
utch, pneumatic, J. F. Byers...................... 517.879
Coal e]evators, self-dumplng mechanism for, A.

IV ALKOT . o 0 ivtieieeiiireiireiassseiscsssssnsssccnsans 617,782
Cock, gauge. G. Binder......... 517,426
Cock, train pipe stop, J O’Leary. 517,70¢
Cofreemill, O. Leinbrock...... 517,614
Compass, W B. Hunter 517,696

Continuous klln, . L. Youngre 517,687
000klnn tood over lamp chimneyi
................................... . 617,561 |

Cooler. See Wine cooler.
Cot and wm:lrobe. combined, 8. C. Hopkins........ 51’1

Cotton chopper, W. H. J. Goodwin., 517,570
Couplipg. See Car' coupllngM Shaft coupilng.
Covertortrylng Radick.. .. B17,708
Crate, berry, P. 17,713
Ci tion fu

: Paper fee (%Bll mechanism,

Letter drier, D. D. How: o)
Life-boat, C. Baswitz....... &17,508
Liftine jack, B. F. Lewis.. « G1TABS
Line rastener, W. 8. Twi 517,591
Liquid gauge, A. R. Welch .. 619,710
Lock. ee na lock. ¢

Lock, D. J. Cable... BT,
Lubricating device, H. P 517748
Lubricator, J. Lomzlnus. 17,467
Lubricator, W. O. Nelson . 517,563
Lumber or composition materiai, artificial. G. & s17.82
Mme{lc separators. feeding mechanism for, G.

CODKUNR. ...coviiiireiisuaeesse seessesncacsassnnee 517,734
Mall traosportln apparatus, R. A. Morgan, Jr. ... 517,619
: Match box and ci gar tip cutter, combined, T W,

Fost . . 517,044

easur ng ‘machine, cloth, G. P, C 517,487
Metal shaper, combination, H, J. Hendey 517,61
Meta] shaper, suspension, H.J Hendey........."" 517,61

eter. See Grain meter.
dlcrophone, W. Dec kert ............................. 517,564
Milk purifier, R. H. Casswell .......c..cccuviinsnns 517,814
Mill. See Coffee mill.

Rolling mill. Windmill.
Moulding apparatus, J. Shaabe!
Moulding machine, \W. Edgar
ole trap, M. E. Parh: .
ortlslnz machine, veneer, H. AT
otor. See Electrnc motor. Water motor.
Motor, A. E. Whitaker.........ccooee ceeaas
Muslcal lnstrument. mecnanlcal G. B. Kelly..
Necktie, G. S8elowsky
Nut loclk. J. H. Burrows.
8. W. Wright......
a:lng machine, A. Urban.
Ordnance, #ighting and lndlcati
H. H. Grenfel S
Ore separator and classifier, J. P. < BITY
Packing for rock ﬂrﬂllmf enalnes, G. M Githens. G117, t‘m
H Paekin . pistun rod, A 517.663
mEvaporatnv? A. Lore 617,617
a er making, W. nz ........ [
E. Du . 517,618
_Pastlng device for sheets, ﬁles, strlps, etc., A.

Pastlng table, fol ding,
Peeling table, trult,
Pen rack, W. 8 eudenhall

L. Maurer.
o M Anders

Pencil sharpener.
1

erner
n streteher, P, M. Hartpence 694 Perforating macixlne, G. B, Keliy............ e 617,768
Cutter. See l!and cutter. Stalk cutter. Photographic camera multlplying attachment, D.
Desk adjustable, M. A. Wertheimer............ 517.628_ ............................................ .. 617,733
. Bee Potato digger. i * See Insuiator pin. Scarf pi
)i hin q machine, L. A. Stanfo; 7,774 Plpe. clip for use in making jolnts in cast iron, E.
Door bolt, A. An of“ .. 617,612 H. Gowin, .. 617,611
ub! lmr webs fabric longltu : pes m slw, man acture of monolithi
. GOBs 517,693 _  Ransome....... . 7,808
e : Pltchers, etc shie; 517,789
tal .. 517,718 Planter, hand corn, P. 7,487
Dresses for ngMba.nds of ﬂowers. attach- - Potato digger, J. A’. Buck 7,616
ment for dles' 517.688 Pressure, apparatus for indlcatmsandregohung
Drier. See Letter drier. fluid, J. Gartrell............ciiieeeiieniiincaes 517,451
Drying kilg, A. & P. Kimball........cocvveieennnnnee Pr nting machine, C. P. Cottrell. .. 517,882
Dye, blue, Nastvogel & Reingruber.. I‘ro?er‘tlle F.M, Auhliy.. 517,60
Dyeing by the aid of paramidodiph Palley, expanslble dlﬂerentlal W.R 517,542
Weinberg. . Pump, centrify G. W, 517,

Dynamometer, J. A. Cr
_Z!rﬂﬂervlns apparatug y! B
ic llghts, system tor controlling.

Eleotrlcm owr. W. J. 8till
Electric motor governor J.F. Wlnter
Electric switch, R, Mackie..

Electric switch, C. F. Speed et
Electri swi

Ruebel.
Elevator, W.

tch, E.

H. Ri ckaba
Elevator and dumf
Elevator brake, se I-acti
Elevator gate. Stockel‘,

Rﬂllpao{n‘u M. King. . i
lf‘ns.mn for coatlng sheet metal, etc., 3. Henne- :

ach

End gate, wagon, E. K. Hayes. ..
Englue. BSee Gas emrlne otar.

Engraving machine, H. A. Chase.. vene
Evaparating pan, 8. A. Poche .
Excavating or d el:laiopz machine, J. B, A. Braun.. 51 '126 i
Hyeglasres, Bughie & T 5117,
Fan, revolving, L. . By, 5} 428
Feedwater plp_:la mutcr 5 C. 8haw. 517,711
Fence, .I, K. Fhillips 517,669
Fence, harti:d wlm. L. Herweyeu- 517,548
Fence, wire, Bennett & Chapman.. 617,423

Fender. Bee Car fender.
Fertilizer, 8. B. Schenck..............
Fertilizer, phouphatlr-‘, B Powter.
Fertilizers, maki :\ Powter.
Fi ter, C. H. Bebultz, Jr.0 ... ..o 0000000000
Flltetrlmz or purlﬂcation of liquids, L. Wagner
Fire extinguisher, Van Kalker & Bolt..
Fir arms, detachable stock for hand, I. ]
Fish, live box for shell, 1. Mann
Flanger. T. W, Macfarlane..
Flue, sa ety, C. E. Martin
Fluid discharging apparatns, W. T. Messinger
Flushing appuratus, G. D. Acl
Folding shalr, 8. G. McCullough
L. LATOr. . evuaruerrranersarann sans
Fork cutter att.achmmt. P.P. & J. Dustrud..
Fruit cutting and %ttmg machine, J. F. Re
Fruit gatherer, J. dward
Furnace. See Bagasse furnace.
nace. Smoke consnmlng farnaee.
Furnace, E. B.COX€......cccquu0
Furnace, F. H. Rlchards .....
Furnace, fine fuel, . Wegener.,
Gaonge., Hee Liqoid nau%f. Water Rause.
Game apparatus, W.
Game apparatus, C. C. Cla
Ga.rllrnel;:t and Eusset theretor, bif
Garment supporter. W. Ogden
Garter adjuster and fastener,
Gas engine, Lnba.tallle & Graff 517,
Gas from crude oll, making fuel, C. F. A. Convert. 51’(681
See Elevator gate. End gate. Rallway

See Steam and ufu generator
Glass, apparatus for man

Price.
. Pumping ma chinery, M. Foster

. Rallway, conduit electric. H, A Goreham .. 617,692
- Railway, conduit electric, W. F. Jenkins 517,304
Railway, conduit electric. W. C.)Keithly.... 517,549

y crossing gate, G. C. & T. A. Corbin.
way, induction electric, C. E. Roebl.......
way rail and joint, combination,
ormick .
Raiiway rail clamp
way rail gi

r.
rder joint, J. M. Pri
way 8l gna C. Kalme et al
ilway swite RSN LT LR T T e
way Ewitch,  electricaliy-operated; W,
BV Y et iueesereeresrsessansasasssssanaans
way tie, R.Dinsmore.
way tie,J. Neafle

Railway, underground conduit, W. F. Jenkins 149
ilways, system of elevatediand surface, C.
Barro .. 617,586
Rake. orse r ke
. Razor blades, etc.. machine for hollowing, J.
LereSChe. «.ccuvieeneiiiiietessssiensneccsnsnnnncns 517,464
Reel. See Hose

reel.
Respiration, device for producing, J. M. Pressey.. ﬁlusl
Rheostat, A. J. Sha

. W.. .
Rock bresker, subaoeons. P '8 "Ross.. = 8175

Rock crusher, C. E. Wyman. ....... 517,117
Rock drllllng ‘and ‘bo:-ln mach 51 .815
Rock drilling and aplitt na’. Q. M Githens 51 rﬁss
olling mill, R. G. Word........... 517,716
n“im? roll, metal, W. E. Harris BT
olls for side bearlng suspenslon rails, P. Eckel.. 517887
toof or floor, fire A Lee.....coouuniinnanen HITETR
totary s team emzlue W M. Barnea . BT
otary steam Chgine. . Byrd. BiT,
3ash balance, W. K. Mo 51T,
3ash fastener. P. C. Dollive 517
ash holder, C. E. Heil &1
3ash halder, C. 8. Lee. i)
ash lunk and suppnrt 517,456
cnlo, drgzisd '8 weighing, 517,699
carf’ pin, H. Bornstein.......c..coiiiiiiiicecnnnnnnes 517,726
Screen, Hee Windowsoreen.
icreen, L. G. Beers..........ccoeieeeunneeninininannns 51772¢
lecondary cell or hattery. G. B.Henry.. .. 6174565
Separator. See Ore separator. Soot separa
Separator bowl, centrif ugal vi 51 .Q(B
Shade hanger, extensible, J.. 51' "Ig
Shaft coup ing,alip, T. 1. B 514
Shelf, bo Wenker...oooeeana, .. 519,503
Shingle machine. T. C. Davis.. .. B17,79%
Sifter, ash, L. YOUDZQUIBL b al......ve.ressnsessses . 017,636
Blgnaf. See Rallway signal.
Skatingrink,Mead & Clemens.........cceeeeueennns

8
Smoke consuming furnace, J. F. Chazotte ....
Soap server, toxlet, H. B. Potter
Soot separator, M Atz er
Speed varying mechamsm H.
Spindle step protector. E. g ..........

: Spinning machinery spindie, Smith & Howson..
Spoollng mschlne stop mechanlsm, Lever &

ings

Sprn{lc atch A, Ludwig.
8 ¢r. Bee Lawn sprln
k cutter and rake comblned J. Priestley..
Stamp attaching machiue, postage, O. J. Moe
Stamp sticking device, C. A. Sprague...............
Stamps to envelopes, machlne forattaching post-
aF , C. BIHOt....ouiiiieiiiiiiniiaieii i 617,740
Stapling and cutting machine. Parks & Mollart. P
Steam and gas generator and engin comblned
# N. Eaton
Steam boller, J
oA ‘Ashiey

.. 617,708
.. B17, 7&
. b17¢
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Stone working machine, Field & Pratt... 517,742
Straw stacker. pneumatic, J. W. Nethery.. 617475
Stni‘w st&ackers, centrifugal discharger for, 517,524
Straw stac’k’éié,’ centrifugal discharger for pneu-
Tustac, t . Lan gl T Hewven 5%;.%
TRW Atacking ma.c in eves. .
ﬂ:reet svgee;ﬁ- s ﬁ'ton... .. 517,709
Stufiing box, 9. G. lenams ..... .. 55,
.. 517! 754

§ urﬂcall lhzature holder, H A_ Kaysan

lect.rxcal switch. Rallway ‘switch,
witch attachment, Warren & Casey.
Switch lock, S. E. Bar] l t
wivel bracket for rod: TTiS. .
I'able. See Biiliard tahle. Pastln
ing table. Surgical table.

8
€
g
1

Table and bed, combined foldi g. R. Ettinger..... 517,607
Telephone, S. 1. McKelvey............cccevue..... 517762 .
Telephone, magneto 8. D. McKelvey....... 517 763 517, 764 -
Tel eohones coin-controlled and coin-retum
for, J. M. Dashiell. Jr.............. - 517445
Teuonlng maehme, ‘W. H. Bennett.. . oY .wg
Thermometer, magnifying, 3. G. Dentbn 517,446
Tile machine, J. AdAmSOD.........coouriverreennseen 517,510
Tin boxes, machine for expandlng, Edgar & Wll- .
HamS.... .eooveeniii e . 517,138
Tire, pneumatie, G. N. Mom'o Jr. 17,
Tire tightener, . L. BT, .eeoos s esczecnn ane 517813
Tires, etc., hand pump for inflating, J. Dickens... 517,736
Tohfaceo orderln agmamtns, moistening chamher 178%
or, G.
Toe weight E G. Miles.. 17,583
Toot Eplck cu'ttinn ‘machin 17,625
ny. ................. )| 616
Emchuta. C. G ’l‘lefel 17
Trnc elearer. J. O 17 478
Train lighting and hrahnn system, electric, G.
W.BWAItZ . oeoit ceiiiiniiiirerennrrienrennesenes 517.498
Trap. See Mole trap. Steam trap.
Tray, invalid, A. Bender 517,677
Tray, smoker's, W. H. O’Dwyer.. . 517,528
Tricycle, 8. F. BEstell........ 17,741
Truck, T. R. Campbell 17,64;
’l‘ruck. car, E. G. (Gibson 17,744
Truck. car, J. L. Hardie... 17.571
Truck, motor car, Lutton 17,565
Truck, plano F. B. Davis. 517,643
Trunk, W. H. 8. Westlake 517,711
Trunk fastener, W. Bruen 517,429
Truss, Brickner & Herr.. . 517,
Tube. See Insulatingtube.
Tubs or boilers, fender for metallic, Roberts &
Burrougbs e.... 517,827
Twine holder and take-up. E. Nelson .. 517,474
Type dlstrihutln%apparatus, . F. Hilder. 517,
] Dypewrltlmz machine, W. entell........ .
Typewriting machines, numeral adding or sub-

. tra ting attachment for,J. D. Daugherty...... 517,736
Vaacuum brake, W. L. itz hunh 17,819
V¥alve, Knapp& Chamberlin.. 17,375
Valve device, J. Reichmann........ ,689
Valve gear, gas engine, B. H. ffey. . 517,541
Valve operating mecbanism. J.J 1

Vehicle seat, J. M. McHen
Vehicle wheel, metailic, C. 8. Canno
Vehlcles, means for connectlmz draught anima]s

Brij ..517,640, 517,641
Ventﬂator, 'F Cot 17,793
Vesselsi apparatus for raising sunken, J. &C.
Yine ms:e}iﬁigj;‘é'rh'éé,"féiékﬁiéﬁ & Tucker..... !
Vine stripper,

agon body, Wagner & Haberm:
aga or ceUings. finishing jomt in wooden. G.

- Know .
Washing machine J. Beltzer.
gashxng machlne, L. Kelly..
a8 ing machine reversing e

Wat,{ h[.a 1B 517,054
Watchcases, tool for orname: ¥.6RA
Watch movement box, E. C. Fitc 17,647

Water ge, J. C. Rummel..
Water heater, E. Huyea..
Water motor, J. W. Hhipiey
Water purifying apparatus, J. H. McDonald..
Well drilling apparatus, bit for, 8 A. Horton.
Wellg, etc., removing articles from, L. Maish
Wheel. See Vehicle wheel.
Wheel rlms. joint for metal, 3. Friedenstein......
Windmiil, T. D. COOK.........cccvenmennnanas .
Windmill, C. E. Williamson..
Wine cooler, T. R. Wickham.
Window screen, W. W. Cole.
Wire, apparatus ror harden
steel, E. Odd
Wire fabric mac lne.
Wool washing machin
Wrapping machine, L.

Wilk
Eyre & Hopklns
Crowel

e
C.
‘Wrapping machine, newspaper, L C.Crowell,

pping » newspaper, 817,441, 517,442

‘Wringer. See Clothes wringer.

DESIGNS.

Brooder, E. Barney

" "Wodvertisements.

ORDINARY RATES.
Inside Page. each inrertion - - 75 cents a line
Back Page. each insertion « - - - $1.00 a line

(¢ .o For some classes of Advertisements, Special and
. Higher rates are required.

The above are chrarges per agatée line—about eight

: words perline. This notice sbows the width of the line,
“and is set In agate type. Engravings may head adver-
| tisements at the same rate per agate line, bY measure-
ment, as the letter t}:u-ess Advertisements must _be

| recelved at Publication Office as early as Thursday
morning to appear in the following week’s issne.

et L
Foot Lathe tingAute-
Ewings matic Crose
S5 inl A - Feed, etc.
serol Gewn| |} [ Catalozme
Circalar Free
Buws, |.athed of all our
Mm:aen Machinery.

Seneca Falls Mt’g. Co. 695 Water St,, Seneca Falls. NY,

' LATHES,

Catalogue Free.

“%hﬂ,pi'm Planers
Outlits
SEBAST
120 CULVERT 8T., CINCINNATI, O.

<AIR COMPRESSORS,|
ROCK DRILLS,

COAL CUTTERS
1 |Stone Channeling A

Drills, Machine Shop
Foot Latﬁes,l‘:lﬁ)l%ls and Supplies.

TECHNICAL SCHOOLS: THEIR PUR-

pose and 1ts Accomplishment.—By Prof. R. H. Thurs-
ton. aper discussing the importance to the people
andto the nation of intraduction and perfection
of technical education fn the United States, and its de-
velopment as a part of a state and national system.
Contained in SCIENTIFIC AMEWICAN ' SUPPLEMENT,
934 and 933.
had atthlsoﬂice andfrom all newadealers

CATALOGUES FREE TOQ ANY AUDHESS

D e TB"E\_S
EARS ) @0

GOUDNOW & WASHTMAN
F YOU HAVE ANY SMALL ARTIGLES

in Brass or Iron that you want manufactured
in quantities, write to THE JoNgs BrOs. ELEC-
TRrIC CO., 28-30~32 West Court St., Cin'ti, O.

Price 10 cents each. To be

INSTRUCTION-MAIL

In Architecture.

Architectural Drawing.

Plumbing, Heating and Ventilation,
Bridge E:i:gl eering,

Railroad Engineering,

Surveying and Mapping,
,MechamcgJ

Mechanical Drawing,

ining,
Engllsn Branches, and

ELECTRICITY.

Diplomas awarded. To hegln students need only *
Send for FREE Circular
ot informationstating the subject you think ot studying -
to 'I'he Correspondence mschool of Mechnnlcu

know how toread and write.
and fndustriul Sciences, Soranten, Pa.

40005TU

I'IYPIIOTISM

=
AND

ARBORUNDUM

M. Hi F
DIAMOND. PawiE UBSTITUTE. OUR:
POWDER G \'s AL WHEE - SLaaa 'F
i 0. Mo AL [ .s

Fertilizers are Unprofnable

Unless they contain sufficient Potash. Complete
fertilizers should contain at least 6 per cent. of Potash
Fertilizers for Potatoes, Tobacco, Fruits and Vegetahles
should contain from 10 to 15 per cent. of Potash. To ob-
tain best results use fertilizers containing enough Potash
orapply Potash salt
bate of Potash and Kuinit.
nformation free. Address,

GERMAN KALl WORKS,
BENNETT BUILDIN NEW YORI\ CI'l‘Y.

Instructive pamphlets and

1ts Uses and Abuses. The sci-
1 ence easily acquired Illustrated
ook Sl Prof.Anderson, S.A 4.Mason1c’1‘em'le Chicago

such as Muriate of Potash, Sul-

D'AM(!UR & LITTLEDALE,

2” DR".lst 206 E. 43d Street, NEW YORK.
Correct tn Design, Workmauehlp, and Price.

MmchuNnthu )
QAR LRAARORD N 09\\\

BUY
TELEPHONES

That are good—not *‘cheap things.’”’ The differ-

ence in cost is little. We guarantee our apparatus and
arantee our customers against loss gy lJ)atent suits.
ur guarantee and lnatmments are BO 00D.

WESTERN TELEPHONE CONSTRUCTION CO,
440 Monadnock Block, CHICAGO.
Lu'raest M anufacturers of Tele'phones in the Umted Slaf es.

If you wanf the best CHUCKS, buy Wesicutt 8
. Little Ginnt ].luuhlv Grip
= i ey Drill Chul.ks]}l

20w bination
- Lathe Ohucks, {Geared
Combination Taths Chuocks, Plain versal Lathe
Chucks, Independent LuthL Chuek i' 5 A

Wentcell Chuoe
Ask for catninges in B
H‘m'.ST I’Junc A'l‘ Con l.r

OIL FUEL B‘()R BOILI&RE

— DE-
scription of the assemblage of the water tube, oil-fired
boilers, which supplied the: motive power for the Chi-
cago Kxposition, and which were the greatest in num-
ber and operating power ever before collected in one lo-

k] 1 Nch EL cality. With 2 illustrations. Contained in SC'ENTIFIC
Hu £ AND %Mﬁ:amént l:gppx‘gmmg.f 0. 11 937. g’r ce 10 cents.
EE al g ELECTRO'PLATING _0 . e : 8, 4 i8 office an rom all newsdealers.

o .

; Apparatus and Material
T RO ST O
£3 > Hanson & VanWinkleCo, 1 FOUNDERS aND SMELTERS. |
B S Newark. N\. J. et CROWN BRONZE , PHOSPHOR BRONZE

B ERORARY L SR NP IR Al MANGANE SE BROMZE (AU METAL ANMD BRASS.

g . fg 8. C&ggg.,“““' HEAVY CASTINGS A SPECIALTY.

The dlstrlbutlon of your power is as
important as its application. I know a good
deal about the economical distribution of pow-
er. Perhaps I could give you a few pointers,

Inquiries answered free catalogues sent free.

Catalogues: A, woodworkin,
brass, ivory, horn, etc.; C, shaft'g, pulieys, hangers, ete.

P. PRYIBIL, 483500 W.41stSt.. NEW YORK.:

ater Treatment, N
the durahlhtiy of the. image.
and mounte

of its rivals.
Bromide Pupe
For sale by All "Dealers. -

=~ NEPERAR PRPER.

A New Printing-Out Ready Sensitized Paper.
PERMANENT PR]N'{“S. Better Results. Rasier Obtained. No Ice

in less time and with
bronze and does not fix out. A a Not | oo
water test of 100° F. and will behave just as wetl in ice cold water Hlas none o the defects | | tecture,
Write for free sample sheets.

Nepera Chemical Co., Nepera Park

alts, No Alum or other hardaners endangerln
Extreme simpllcity of all operations. Printed, foned.
less trouble than any other pa Does not.
er Jur all climetes and all seasons. il stand

EF Ask for prices of owr

Parsuns Hurolnglcal Institute.

earn the Watch Trade

Engraving and Jewelry Work.

PARSONS, IDE & CO. ¥ Circular free.
302 Bradley Ave.. PEORIA, ILL.

Hammer, Z. Duchemin..... ..... . 231
Musical instrument key. A . Newell . 23,1
Prese vault, W, alke . 23,167
Spoon, fork, ete., 8. Smith...... . 231
&ee font of. prmtln%n_ ...... . 23,164
rn for textile fabries, C bchlaepter - .2,
TRADE MARKS
Agate beadsand buttons, F. Bapterosses & Cle ... 24,438
Beer, lager, Firm of Isaac Leisy ¥
Biscuit, celery, S. B. Ciark. 24.455
Black 1ng. dressing, and rubber and leather cement

for boots and shoes, Laing, Son & Harrar. .. .... 244T7
Blood fler and liver and kidney regulator, I.

B 2iMmerman: .. ....ccoeeevineeeansnnnn. A,
Boots and shoes, W. H. Fearey .24.441, 24,442
Bulléil avmg, and insulatmg composition, 24,47‘8
Buttenne, Wllklns & Company.. . 4462
Can]!}xed and hermetically seal
Canned lobs

arnham & ompa!

Cigars, all-tohaeco clzarettes, cheroots, smoking,

chewing, and leaf tobacco, and snuff, 8. Herns—

heimx Brothers & Company.................
Clas&for securing underclothimz. meta], F.
Cofree, Woolson Spice Company
Cnnsfectlons, sugar and licorice, M. Michaelis &
Corset waists, E. Pohl &. Company
Cough drops, J. F.Beane.........c..cccoieins cennsnaner
Flsl&l}ndmeatpacked ln tln cans, J. O. Hauthom 240!

Jo! . s

Flour, oatmeal, parched wheat, a:

foods. J. B.A Ker: Bons ..24.456
Gold cure for opium, w hisk; b b
and nervous diseases, Leehe E. Keeley Com-

24,663
- X ]
2t

pan; % 24,
Hoaia and beef produects, 1ncluding lard and tallow.

nglo- American Provision Company..... 2&457, 24,458
Insecticides, O. H. Jadwin............. ... 24475
Liniments, &8 ¥. Watkins 454
Liniments, ointments, and remedies for dys-

epsla, chills, and lung troubles, F. W. Peck &

L 8 1
Llnlments. worm powders and elixirs for diarrhea,
Carter & JONEe8........cceieunnenrniiinesnennninnns 24411

Meaé, ,solftener in the form of a powder, A. E

air .

Medicine for the cure of neuralgin, grip, a:
Pheno-Bromate Chemica) Company

Mineral water, natural, J. P. C. Behmit. ,450
Noodles, eg| fg &, F. Mueller & Company 404
0il, castor, Calm & Brother. . 24,475
sringes, B. Van Ness et al 24452
Paper and envelopes, writing, Z. & W. M. Crane... 24,444

Perfume for toilet usesinliquids, powders, pastes,
and soa) LOrenz.........ccceeeiievanesi,, 445

Remedies for catarrh, 1a
the throat and lungs,

ltemedy for cer ain named dmeasea, J. W, Luncl- 455
J.HL McLeod 241467

.tsmedy for certain Hamed dmcﬂsvn

Remedy for obinken cholora, K. 3., lHawking, 24,476

Rivets, Hoopes & Townsend 24,489
Soap, shaving, J. B. Willlams 24,446
Velvets,Giron Freres......... 24,443
Walcheases, Ilinuis Wateh O Compan 24,436
‘Windmills, ii‘aurhanks. Morse & Oompany , 24,480

A printed copy of the s;])ecxﬁcation and drawmz of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In orderlng please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway New York.

Canadian p atenr s may now be obtained h{ the in-
ventors for any of the inventions named in the hre-
ﬂnng 1 st, provided they are simple, at a cost of $40 each
complicated the cost will be a llv.tle more. For full
instructions address Munn & 'way, New
Xork, Other foreign patents may also be obtained.

GASOLINE ENGINES.
Stationary & Portable

ALL SIZES.
Dwarfs in size and
Giants in Strength.

Costs only 10 cents a Day

f per H. P.to run them, &
scarcely any attention.

- BVERY EXGINR QUARARILED

‘Write for parficulars
and testimonials.

BB THE VARDUZEN CAs &
e £ ASOLINE ENGINE CO.

CINCINN
Klntlon ﬂua paper whan you write.

DISPOSAL OF THE GARBAGE AND

Waste of Cities.—By W. F. Morse. A statement of what,
. during the last two years, has been added to our know.

the organic waste and garbage of the

h 8. Price
all newsdealers

Chicago Fair.
cents. To be had at this'office and from

Lerge Variety of Fine
Bolt ('nitlne. Not 'l‘as
ing, and ¥ipe Threa

nu NMachines
For Machine &hops. Rail-
roads, Carriage Makers. and
manufacturers in general.
With or without Opening
Ines. For Hand and Power.

Py WILEY & RUSSELL

. MFG. CO.,
Greenfield, Maas,, US.A.
Send for new Catalogue.

Perfeqt Newspaper F|Ie

The Koth Patent File, for preserving News] pen Mag-
aziucs, ang Pama‘hlnrs. tad hren recently itg:vroved and
price reduoced ubseribnrs to the BUIENTIFIC AMERI-
CAN and SCIENTIFIC AMKiICAN SUPPLEMENT can be
. ggte]riftor the};ow pri]e; of ilb.ﬁg h(yl mladll or $1.25at the
eavy board sides; in

"SCI]!!N’I‘IFlvf‘l EMERI(‘A\I" in gilt. .Neceggg";t}%g
every one who wishes to preserve the paper. Address"

MUNN & CO., Publishers SCIENTIFIC AMERICAN

ledge on the subject of the disposal of city garbage and .
refuse; with special reference to the disposal byfire of .

ntamsd in %‘]I‘IENTIFIC AMERICAN SUPPLEMENT, No.

CALOWELL IMPROVED
CHARTER GAS ENGINES.
_1i_'_"_0 SGALTUALYM F

Iy

H W CA!:_DWE LL & SON

SHICA

MATCH » MACHINERY.

Latest Haproved. Complete plants furnished. JOS, C.
DONN F[JYJY 1X8 Buttonwuood Street, Philadelphbia, Pa.

THE “CLIMAX" .
Stereotyper and Moulding Press

combined, for making perfect Cellua
loid Stéreatypes to be used

HL

ma ing Rubber Ntamps.
be in use in every printing office.

See SCIL. AM., Dec. 30, 1893. Send for
circularto

THE J. F. W. DORMAN CO.
217 E. German St,,

Ba ltimore, md.

Manufactur rs of
s, Vulcanizers, Stereo-
nery and Supplies.

! Rubber Stam
type Ma

THF‘ (‘OPYTN PAD-HOW TO MAKE
and how 1o nae; with an engrayion. Practical directlons
how m reﬁure t.ha gelatine pad, and nlae the aniline ink
by whie # coples are oade, how Lo apply the wrilten
lettor ta the pud, how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUFPLEMENT, No.
43%, Pricellcents. For Bale at this office and by all
MI HI:IT SEE HDW YIJII Do

. leIFE : )T AND PAY FREIGHT.

Boye our 9drawer waluol of cak Tm-
proved High Arm Singeraewog machiss
Il fnaly finithed , nickel plated, ndapied to light

i and haas wnﬁ anteed for 10 Tears] with

o Aatosst ir Bo bbin Yinder, BeltThresdiny Cylln-
- d dce Bhottle, Self -Koiling Keodis and u complets
- aet of Bterl dtinshmenia) shlpped BofF where an
< 29 Day’s Trial. Nomouay reguired io sdvance,

75,000 aow [n use, Wonld's Fair Medal awarded muching and sitach-
mente Boy from factor _and mave desler’sand mgent's profita.

Cut ThisOui and sepd today for machina or latee frea
FRE eatalogn, écaimonlale and Blimpees of the World™s Fale,

OIFOHD MFH. CD, 342 Wabath Ave. GHIEIHO ILL

© 1894 SCIENTIFIC AMERICAN,

For Untton, (41 & Hice Mills, 3ugar Honees, THstileries, Pho{_i)hatﬂ & Fertilizer Wk
Mining, Gas & Water Whky,, Threshers & nil

1rom Plates & Cylinders fof Hereening Ore, Coal & Stane.
Llletore, (11, Gun & Vapor Ftoves & all apeolal purposes

PERRINGTION L KING PERFORATING €0

I Elnds of &irain banihg Mach’y, Steal
For Filters, Stralnera, Veo-

Perforated Tin & Brass, [ P

CHICAGD

INC.

mach’y; B, mach’y for

i

in
place of metal stereotypes. Also for
Should

|

MAKERS OF WHITE BRASS & LINING METALS.

I ESTABLISHED 1845.

The Most Popular Scientific Paperin the World
Only $3.00 n Year. Imcluding Postage.
Weelily—32 Numbers a Year.

This widely cirrculared and spiendidly illustrated
' paper is published weekly. Every number contains six-
teen pages of useful information and a largenumber of
orlsinal engravines of new inventions and discoveries,
representing Engineering Works, Steam iachinery.
New lnventlons, Novelties in Mechanics, Manufactaxes,
Chemistry, Eléotricity Telegraphy, Photograpby, A.gz&,—
Agriculture, Horticulture, Natoral B'latory.

etc. Complete list of patents each week.

Terms of Subscribtion.—One copy of the* SCIEN-
| ‘141 AMKRICAN will be sent for one ear—52 numbers—
: postage prepaid, to any subscriberin the United States,
- Canada, or Mexico. on receipt of thiree dollnrs by the
publishers; six montns, $1.50: three months, $1.00.

Clubs,—8pecial rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is py 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. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

THE

Scientific  dmevican Supplement

! Thistsa separate and distinct publication from 1'HE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteenlarge pages full of en-
eravings, many of which are taken from foreign papers
and accompanied with translated descriptions. HE
SCTENTIFIC AMERICAN SUPPLEMENT is published week-
Iy, and includesa,¥ery wide range of contents. It pre-
sents the most récent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Blology, Geology. Mineralogy, Natural
History, Geography, Arch®ology, Astronomy Chemis-
tiy, Electricity, Light, Heat, Mecbanical Engineering.
Steam and Railway Engineering, Mining, Ship Building.
Marine Engineering, Photography. Technology, Manu-
facturing [Industries, Sanitary Engineering, Agricuiture,
Horticulture. Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in o other publication.

The most vmportant Engineering TWorks, Mecbanisms,
and Mancfactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Caraaa, and Mexico, $5.00 a year; or one copyof the .
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for oneyear to one address for $7.00.
Single copies, 10 cents. Address and remit by postal order,
express money order, or check.

MUNN & C0O.. 361 Broadway, New York.

Building Edition,

TRE SCIENTIFIC AMERICAN ARCHITECTS' ANO»
BUILDERS' EDITION is issued monthly. $3.50 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid M. ine of Archi e,
richly adorned with eiegant piates in coiors, and with
| othier fine engravings; illustrating the most interesting

examples of modern architectural construction and

allied subjects.

A special feature is the presentation in eacb number
lofa variety of thelatest and best plans for private resi-
dences, city and country including those ot very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are given, together with Plans,
Descriptions, Locations, Estimated Cost. etc.

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

MUNN & CO., Publishers,
361 Breadway, New Yerk.




Avrir 14, 1804.]

Scientific gmemm

239

Founded by Mathew Carey,1785. r
HENRY CAREY BAIRD & CO,,

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS ;
810 Walnat Nt,, Philadelphin, Pa., U. 8. A,
§ Our new and Revised Catalogue of Practical and

2cientific Books. 88 pages. 8vo,and our other Catalogues

and Circulars. the whole coverme every branch of Sci-
ence applied to the Arts. sent free and free of postage

u:j gll.ly one in any part of the world who will furnish his

address.

DON'T DRINK [MPURE \ATER.

5 WATER
DISTILLING APPARATUS
FOR FAMILY USE.

With this Apparatus, every fam-
1i¥ can supply themsclves with

PURE WATER

i for the table or other pur-
..t poses with very little trouble
or expense, and can be abso-
lutely sure that they are not
A using Filtered Water
that may be represented to
them as pure water. ‘The
only pertect Water Dis-
tilling Apparatusonthe
Putent market.
Applied, For, ¥ Descriptive Booklet Free,

JAS, CURRAN MFG. COMPANY,
“tenmn and 1ot Water Heatin Dparatus. Power,
Hefrigerating and Ventilating Plants
. d6th Nt., New York, N. Y.

Al16 W

T4 LET—Two Lofty, ' £100'each. Light on all sides.
With or without power. Elevator and heating, Will
divide to Anit tenant. Price moderate. JACDHE MAY,
BA DeEalt Avenue, near Throop Ave, Brooklyn, N. Y.

SANITARY SOAP VASE

PREVEN'T'S disease, waste, pilfer-
ing of soap, clogging of waste pipes,
stain of marble, uncleanly soap dish.
AFFORDS each user fresh, dry
pure s0ap.
The Only Clean, Sanitary, and Safe
way to use soap.
W. R. RANNIE, )
Rochester, N. Y., U. S, A,

SANITARY MOTES AND BEAMS.—

Presidential address read by A.L.Gihon, M.D.. before
the Section in Hygiene, Climatology, and Demaﬂranh{
of the Pan-American Medical Congress, Sept. 5 !
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. !
935. Price10cents. To be had at this office and from °

all newsdealers.

([ LEABLE"

AND FINE GRAY IRGN ALSO STEEL

CASTINGS FROM QF’ECIAL N

FINE TINNING 37 TERNS
: —

[)[VIJN!\'CO‘ N SHI
“OM s|.EHu:.|r| AVE & AME;ISANGLPHILP

PROGRESS OF SCIENTIFIC DIS-,

covery.—ByLord Kelvin. Abstract of the premdentml |
address before the Royal Society, Nov. 30, Con

tained in SCIENTIFIC AMERICAN SUPPLEMENT No :

940. Pricelicents. To behad at tais office and from
all newsdealers.

DEAFNESS

and HEAD XOTSES rilicvid by using
Wilson’s Common Sense Ear Druma
Niew seientific invention, #ntirely different
in construction from all other devices, As- |
plet the dea! when all other devices fail,
nnd where milicnl skill hes glven no relicf]
They nre safie, comfortabla, and invisible;
Lu¥e nu wire of string nttachment. b rite
Tor patphlet, [# Mentiou this paper.
WILSON EAR DRUM MG 0.,
LOUITYTLLT., Kv.!

Drmmpcuitm

ICE HOUSES. — DESCRIPTION OF
ice houses as they were built a century ago. Contained
in SCIENTIFIC MERICAN SUPPLEMENT, No. !
Price 10 cents. To be had at this office and from all
newsdealers.

Higus Pnient Medicated HairCloth Lined
; HA RNESS PAD for sore
backs and necks on horses.
A sure cure.
preventlve.
, ROCHESTER, N. Y.

12,500 Recefpts. 708 Pages. Price $5.
Bound in Sheep, $6. Half-Morocco, $6.50. i

This splendid work contains a careful compilation of .
the tosl uyeful Tieceipta and Teplies given intheNotes
and fueries 0f correspondents as publinhed in the Ncie
eutific American during the past fifty years; together
with many valuable and important additions.

Over Twelve Thousand selected Receipts are
here collected; nearly every branch of the useful arts
being represented. It is by far the most comprehensive
volume of the kind ever placid before the publie.

The work may be regarded as the product of the stud-
fes and practical experience of the ablest chemists and
workers in all ;{mrts of the world ; the information glven

THE STURTEVANT
AUTOMATIC

AN Y

'Cheapest Water Power

AUCUSTA, CEORCIA,

on’e s Water Power ontheline of her magnificent canal .
3.50 per H. P. per annum. 000,000 invested in
ma.nufactures now in operation which paid usual an-
nual dividends duringlate depression.
Water Never stopped by Freezing.
orrespondence solicited MANUFACTURERS
OOM., OUNG nmNSBUSHsESS LEAGUE.”

-—lRRESPLCTlVI: OF PRICE THE BEST.— — o 08y |

SEM FOR CATAL
BBSTB“l

BISTURTEVANT & B

NEW YIRH PHILA CHISAGE { SNDON

$ aléd asli: {or i
pecia
‘ B u a l O n a 'Fﬂmﬂer
- 'he most
= A cormplete
- -%ﬂdnnl
titing ma.
Standard Keyboard. w t “; ing yuud
gerﬂ;ct 1'(;;nif older, pe rl er. gfelnrzi;smmi;;
i t. St gest. X t'd
Beautifui Color Work. {National Typewrlter Co., 2xsaidid Phila., Pa.f catalogues:

IMPROVED DANISH

SEPARATOR

With Cream Overflow.
Has a greater capacity than any '
other Separator on the market.

ims 4,000 qounda an hour.
Skims out all
Produces perfectly smooth cream
without froth. F
Regulated while in operation.
It will also elevate the skim milk. '
& Pull Nustrated Description .

FR by mail.

A. H. REID,
3003 Marvket Street,
Philadelphia, Pa.

VANDUZEN *3E7 PUM

THE BEST IN THE WORLD
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor
{reezes. Every Pump Guaranteed.

A.H REID’

SIZES.
200 ta 12000 Gallons per Hour.

Cost 8T to8T7Heach. Address

THE VANI]IIEN & TIFT 60,

102 to 108 E. Second St., Cincinnati. 0
VEGETABLE PARCHMENT.—A VAL-

uable paver on the properties,uses and manufacture of
this product. Lonmmed in SCIENTIFIC AMRRICAN SUP-
' PLEMFENT, No. 945. Pricel0 cents. To be had at this

oﬂice and from all newsdealers.

“atehmln’a lmprowd Timte Defettor

With 12 ur 28 Kews, with
Batery Lock attych-
ment. Patented
187567, Myinven-
tlone, und wiil sue
all congarna seiling
nrusing the Bafety :
Lok sttachment, !

accordimg to Do

ENAM E LER ia Inoklng for & partner with saome cap=
ital to invest in A good coesmel which
will bear invesbigation ws a ('hvup Pmceus 1o enamel
ware and rings Apply Lo MANCHER,
A51-4284 Seavill Avenue ' ( L velami, thhin, :

STEREOPTICONS.

MAGIC LANTERNS AnD eiminn nf Cirelit
ACCESSORIES,SEND FOR CATALOGUE M0 of K.Y,

Q,em! fur eirenlace to
F. TMATRER, 206 Broadway, Now Yark. 1% (% Box 250,

MIXING MACHINERY.

Latest Improved. For all purposes. 150 different kinds
andsizes. I. H. DAY & CO., Cineinnatl, Ohio.

AGENTS COINN |

Moneyselling Beveridge’sAu-
tomatic Cooker, Latest and
best cooking utensil ever invent-
ed. Sells at sight. One Agent
sold over 1700 in one town.
One samplc Cooker froe Lo
}:oud agents. Advertising matt T
rnished. Forfull particulars
o)

- OIIl., ENGINES.

Box 728. BAI.TIMORE. M
The Shipman Automatic Steam Engine'

1, 2 4, 6 and 8 HORSE POWER., SINGLE.
8 and 22 HORSE POWER,

i~ Insurance Not Affected.

STATIONARY AND MARINE.
2% For All Small Power Worlk.

SHIPMAN ENCINE co. 200 Summer St., Boston, Mass.

1 SINTZ 6AS ENGINE CO..

GRAND RAEIDS, MICH,,
A.

Manufacturers of the Sintz Sta-

To CHAS BESELERMaxer218CENTRE ST.
NEW YORK:

@©PBULL'S-EYE

INinstrated in BCIENTIFIC AMERICAN, March 31st, p. 197
LICHT PROOF FILM CARTRIDCES.
NO DARK ROOM REQUIRED.

Best and Most Practical Camera_in the World regard- i
less 0 price. Prices, 88 to $15

¥ Send for Descriptinn, with Sample of Work.
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass,
HIGB GRADE ONLY. Warranted. Contract-

ors desiring a trustworthy Jack Screw. ad-
dress RUMSEY & Co., Ltd.,Beneca Falls, N.

MESSRS. MUNN & CO., Solicitors
of Patonis, bave nad fearly fifty :’E:g:lrl{u é"ll"‘l' I\'l.tll‘l:sille Eg-nu and
years’continuous experience. .Any adante 2 R(‘] e Electrle
one may quickly ascertain, free, Tighting. Runs w1th mmmfac-

whether an invention robahly i8
patentable b g writing to Munn & Co.
Communications strictly confiden-
tial. A handbook of tents and
how to obtain them sent

tured or natural gas—Boats and

launches. Prices within the reach

of all. §F™ Seud for Catalogue.
Mention this paper.

_PATENTEI] " NOVELTIES.

e AQENCIES WANTED .22
CURRAN BROS, 133 Broadway, New York,

PATENTS

Munn & Co, receive
special uotwe in the Scientific Amer-
dican. This splendid weekly paper,
elegantly illustrated, has the largesf
cireulation of any scuenuﬂc WOrk.
¥3a year., Specimen copies free.

100 will row bay g relishie AMER
DA W ATUH bn atrongGOLT FLATHIT Wy
Tragt Proaf Cafe. Wil wct vary momin-
ulein 3 Anya; Ja me dortlo as ey walch
medo. FULLY OQUARANTEEL: ° (Tub
iaace uf thiz paper will g=Li yan we are Telis:

biny Trhes AME RICAN pateat lever MOV xMR'ﬂ‘.
1 4 Heguistor, Lantern
Na Key r:quhe.’ ta wi
gke 4 onas lxu{'l_y Lika auty Pandpaid £
3 for H.\(.‘ 12for §15.00- hf expresd.  Meution paser
I! ant wa wili dneiude bsndacme go.d plated CHATY %
f CHARM, AGFKTS & Seasnenrpurn Bood for TERMY,
Cutmiogue of 1450 uiw kHicies FREE.

ENBERT M. ENULRSOLL & BRO,
85 CNBTLANDT ET.. SEW YORK C1TY,
ON EASY

= BICYCLES -S558%,

New or 2d hand;lowest prices,larg-
% est stock; makersd& oldestdealersin

TS, Wesell everywhere. Gaza. free,

Address MUNN & CO,,
New York, 361 Broadway-

B El l T E l E P “ n " E s Receivers, Transmit-

ters, Bel 8, Wire, and

all aupphes for complete equipment of Telephone and

W lines. Send for descriptive price list, also T'ele-

g'rag anual and Catalogue FREE. J. H. BUNNELL
0.. 76 CORTLANDT STREET, NEW YORK.

ALWAYS FRESH AND CLEAN! —
T'he: Toraion Bralden
Wire Hpring FPlllew
incowlandclean 'y, lacoz-
ducive to refresh-

}.",f‘:,;-_;% Heath ROUSE, HAZARD & CO. 16 €8t. Paoria, il
BLE. raeticallx m—— - JR——
indentrptlooe
Feice, upnoitterad ’I‘RANSMISSION OF POWER — BY
. in l!r’wlhmr2 - Rf 2, Allan. A pt }QlarOﬁgllterién%httjlenclueera. treulmpf(
Adolly, SUx#8, | of the subjects 0 e FhOTL 51 € l0ne Lransmnisaienog
(2510w it e sk sy 4 b coiractn.) 3580, Gibtis, | power, i discussion of the various methods adopted
[ 4x82, 82,50, S, exnve prepeid, on racept of Addrom in each case. Contained in SCIENTIFIO AMERICAN

“!ltl‘l]l-"“-elll !lig Coo, 111:-111E Nobla t. Phils. , P

WOODEN TANKS

For Rallroads, Mills and Manufactories.
Bullders of Btee] Towers and Tanks.
Rid Cypress Wood Tenke & apicialty.
W. E;: TALIWELL C0,.
2TE. Maln queel, Loulsville. Ky.

SUPPLEMENT, No. Bi}1. Pricel0Ocents, To be had at
this omce und from all nawadealers.

MILLER & VAN W
EEL WIRE AND STEEL SPHINGS

L.—\—

e |

o WGt

being of the highest value. arrnnged and cond d in
concise form convenient for ready use.

Almost every inquiry that can be thought of, relating
to formul® used in the various manufnctunng indus-
tries, will here be found answered.

Instructions for working many different processes in I
the arts are given.

Those who are engaged in any branch of u]dustry.
probably will find in this book much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent
suggestions.

§F~ Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York,

B [HEDGﬂHPHEESmN:e«.EIT[H’slﬂN&PRmG-'
A SPEGIALTY.

e Tl P L T i"l'flrl"l”f

'CHEMISTRY OF BACTERIA. — BY
R. Warington. A discussion of the chemical actinns
displayed h¥ three species of bacteria that exist in the
80il, and all of which are of the highest importance m
" their relations to a¢riculture, Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 937. Price 10 cents.

To be had at this office and from all newsdealers.
Short Notice and Lowest Rates, i

" ROGK BREAKERS Rock and Ore Breakers
ORE GRUSHERs Style. fordCrushlt:t%:}old and Silver g:es

BreakingConcrete, Road Metal, and all kinds of Hard and Brittle Substances Bpecla 1 break- ;
ers for various purposes. Please state forwhat Br ers mounted or unmounted,

s “F2 with or without Sareans. FARREL FOUNDRY & MACHINE CO., ANSONIA, CONN.
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STEEL WIRE.

F

o
n

W e Manufacture and Supply at
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COMPOUND. _

bz MURRAY

VEHICLES and HARNESS

Time Tried and Tested and Endorsed the world
over as the Best and Cheapest on Earth.

Single Bu; Harness, - - _5.95
Double ngg’y Harness, - 15.70
Single Farm Harness, - - 17.67
'})onlg: Farm Harness, - %ﬂs.%
o i - - - - - o

Rogd (}aﬂ:;.’ " e o o= 14.90
Boad W: ns, = « = « 3L75
Fp %V Agons, = = 43.50

agons ( 2 horse) - 39.60

Fine 160 page Catalogue, free.
YVilber H. Marray Mfg, Cin o

WITH

o WORKSHOP =2

With outﬁts of Barnes Wood and Metsl Working

Mac ir.}e

u mn success 1y com-
pete with

factories that use steam
wer, both in qualityand profit on product.
complete line of suc
made. ave
Send for catal At drma:
W.F. & J °S’mu BARNES S0.

1990 Ruby 8., Rockiord, iHls.

IMPROVEMENT OF THE DANUBE
—Full particulars of the great engineering work of ren-
dering the course of the Danube River regular by diking
it, giving it a uniform width of 300 meters and forming a
new channel through ite bends. With 10 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
943. Price 10 cents. To be had at this office and from
uall newsdealers.

KNITTING MACHINERY.
Knitted underwear is in vogue. The best
machinery for its manufacture, such as

SHIRT MACHINES, SLEEVERS,

BAR STITCH MACHINES, etc.,
aremade by SCOT'T & WILLI1AMS,
2077 E. Cumberland Street,
Philadelphia, Pa.. U.8.A.

SCIENTIFIC EXPERIMENTS. — DE-
scription of some simple and easily performed scientific
experiments. Foucault’s pendulum, exchange of water
andwine, the birdin the cage, the five-pointed star, the
sum of the angles of a triangle, surface of the sphere,
with 6 illustrations. Contamed in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 873. Price 10 cents. To be
. had at thm office and from all newsdealers.

Foarutdoshed 7860,

Capacity up to 200 tous per hour.
Has produced more ballast, road

metal, and broken more ore tban
all other Brease s combi ed.

Builders of High Grade Mining
Machinery. King-Darragh Con-
centrator. Connersville Blowers.

Send forCatalogues.

5 GATES IRON WORKS,
b ¥ 50C So. Clinron St.. Lhicun’o
1360 Liberty St., N.Y, 237C, Franklin St.. Boston, Mass.
b(,lb\ITH' IC AMERICAN SUDPPLE-
MENT., Any desired back nnmber of Lhr‘ BoIENTIRIC
AMERICAN HUPPLEMENT can be had at this offles for
1l oenta. Alsa 1o e had of newsdealers inoall poarts of

LANTERNS WANTED

. tbe courniry.

ARD FOR BALE
R EXCHANCE,

ARBACH & €O, 809 Filbert StPhula..h

CLAY sTORBENSEN, GLOUCESTER CITY.NJ.
DESIGNERS & BUILDERS OF YACHTS,
LAUNCHES ¢ HOUSE BOATS.

SEND 3 CENTS FOR CATALOGUE.
CiN=IT1, TA'I'IU\

AND ADVICE TO INVENTORS

Faperiwental work of svery de-lcr Hion., Aulatoatic
mnchlne designed and it H‘r-nd far eirenlar,
AT 'T'RY \{FG 0., lir{mklvn, N

% For INCUBATORS and
Motatnre Gange SIGK RUUMS-

or Weather Indicator. Mailed, BLO
CHICAGO T AITOR MFa. (0., Chicago

Engincers and Architects sRhould specify

GRAPHITE PAINT

for Bridges, Roofs, Siructural Iron, and all ex.

posed metal or wood surfaces, Warranted net

affected by hest, cold, smoke, or chemicals.
DFET#OIT GRAFHITE Myc, Detralt, Mich.

AMERICAN GRAIN ELEVATORS.—
A paper by E. Lee Heidenreich, prepared for the Inter-
national Engineering Congress of the Columbian Expo-
gition, 1893. The construction of storage elevators, rail-
road transfer elevators, terminal elevators, cleaning
elevators. With 9 ﬂlustmtlons Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 936. Pricell cents. To
be had at this oﬂlce and from all newsdealers.

7S USE GRINDSTONES?

If so, we can supply you. All sizes
mounted and unmonnred. always
kept instock. Remember, we make a
cialtyof selecting stones for all spe-
cial purposes. (¥~ Ask for catalogue

The CLEVELAND STONE €O,
2d Floor, Wilshire, Cleveland, 0

'|'he Scientific | merican
PUBLICATIONS FOR 1894,

The privas of the different pubncntlons in the United
Btates, Cannia, and MexXico are as follows:

RATES BY MAIL.

The Beientific American (weekly), one year -  $3.00
The Bojentific Amerloau Bupplement (weekly). one
year, -« 5.00
The Scientific Amerlcan Spamsh Edmon (month-
ly), one year, - 3.00
i The Scientific American Architects and Bullders
Edition (monthly), one year. - - 2.50
COMBINED RATES.
The Scientific American and Supplement . -  $7.00
The Scientific Amencan and Archltects and Bulld-
ers Edition, - - 5.00
The Scientific Amencsn. Supplement. and Archi-
tects and Builders Edition, - - - - - 9.00

Proportionate Rates for Six Months.
Thisincludes postage, which we pay. Remit by postal
or express money order. or draft to order of

MUNN & CO., 361 Broadway, New York.
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Seientific American,

[APRIL 14, 1894.

“WMovertisements.

ORDINARY RATES.

Inside Page, each insertion, = 75 centsa line.
Back Page, eachinsertion, « «

[z o
Higher rates are requi |

The above are charges per agate line—about alzht !
wgé'tils pz{ llme. '.l‘hi:notloe shows the wldtl;!ggghed
andis set in agate Engravings may adver-
tisements at the same rate per ag: nfe 1ine, by measure-
ment, as the letter }u-ess Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s 1ssue

% BOSTON-NEWYORK 3 |
PHICADELPHIA

$1.00 a line -
For some claxsﬁg& of Advertisements, Special and )

- | Light Rusdster, Weight 23 1bs., Price $115.
1
1

PHOTORET &

CHICAGO-DETROIT-DENVER

%  SAN.FRANCISCO % ||

COLD FORGED PRODUCT.

or

Patented May 10, July 19, 1887; Oct. 29, 1889;
Aug. 19, Oct.21, 1890; April 7 May 12, 1891;
Jaly 19, 1892.

Its Advantages are:

1. Btronger than a common screw.

2. Uniform and wide slot.

3. gequires the use of but one bit in hard
wood.

4. Inserted easier.

5. Centralized point.

6. Buperior holding power.

7. The screw being Cold Forged. instead

metallic skin.
2 Booud for pamples to

AMERICAN SCREW CO.

PROVIDENCE, R. I.

LABORATORY OF Dr. L. K. BOHM,

Electrical and Chemicnl Expert.

81 Nassau Street, New York.
DRAPER’S

Recording Thermometer
Standardized and Warranted,
Specially adapted for use in drying
rooms forman
in breweries, gas works freezing and

cold storage plants, hotels, et

Gives a correct and conunuous record
in ink on a weekly chart. Price, $15.
] THE DRAPER MFG. CO.
“152 Froent St., New Yol‘k.

ents a specially.

The
American %[
Bell Telephone

Wood Sereww!|

of Cuf, leaves on its entire surface a'

Ga& Iron,

Tests and ex-.
?eriments made for Inventors. Incandescent lamp exper- -

' DELIVERED FREE ON RECEIPT OF PRICE.
acturing purposes, alao .

- THE BOLGIANO WATER MOTOR GO.

Company,

Boston, Mass.

This Company owns Letters-
Patent No. 463,569,-granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
No. 474,231, granted to
Thomas A. Edison May 3,

I 1892, for a Speaking Tele-

125 Milk Street, ' !

LUVELL DIAMOND CYCLES |C¥

HIGHEST GRADE. FULLY WARRANTED.

g Pyons or Givels,

JOHN P. LOVELL ARMS CO.
Manufacturers, BOSTON, MASS.
Popular Prices. Catalogué Free. Agents Wanted.

Old Riders whe
know Bicycles

Are accustomed to ignore friendships, and

measure wheels without —*ﬂ

KODAKS::

Eastman Kodak Company,

$6.00

SIOO 00

5 mercy.  With them loud —
:C::aﬁ;;r;: : Rochester, N. Y. 4 / f
: _ ; or
e
A NISANTED o i TOOLS vy, =22 notting.
TN.DGIJE.*. C.H.BES Y&CO " mounts must
D AGENG CHICAGO, ILLUSA.— stand the crucia

test of reputation gained
by years of honest and
| skilful construction and
\Ujdealing. The best riders,
oldest riders, the most in-

Takes half a dozen good pictures as gent wheelmen of the country

T g O A L Shaped Pocket f°s know Columbias to be the standard of
Camera scientifically constructed. bicycle excellence for the world, and ride

Price only $2.50

Pra sed by expert Photographers in §
all countries.
end stamp for Ulnatrated Hookiet.
ampre photo Fres if you mentlon
SCIENTIFIC AMERICAN.

MAGIC INTRODUCTION CO.
321 BROADWAY,

them in preference to any other wheels.

POPE MFG. CO., Boston, New York,
Chicago, Hartford,

Our catalogue for 1894 shows 8. line of
wheela all newly designed, which for
nttmc veness excel any bicycles ever

Itis free at our agencies, or wo
mul itfortwo two-cent stampa,

: BOLGIANO’S LITTLE GIANT, No. |,
Will run your Sewing Machine, Fansand other Light Machinery.
A Week’s Work Done in a Day. No Plumbrim Required. Delivered Freeon Receipt of Price.
PITTSBURG, PA,, January 23, 1894,
THE BOLGIANQ WATER Moror Co.,
DearSirs:—Ihavegiven your No. 1 Motor rather a hard test, by running a Wood

Lathe five feetlong, and must say it was a grand su
Yours respectfully, w.J. CARLEY.

NO 2 $5 Fans, Ice Cream Freezers, Lathes,

Scroll Saws, Church Organs, etc.
THE BOLGIANO WATER _MOTOR

EASTON PA., February 22, 1894,
0. 415 Wa.ter Street: Baltimore, Md.
Gentlemen: 1 soldthe No 2 Motor sent me on said date

NEW YORK.

which requires a 3¢ horse power to run it.
here in mf office to see the said Matar in action, but doubt-
lity to run eald machine. The M. D. Kaston,
who took it on trial, had it properly put up by s. plumber,
who to hig, the M, D.’s, and other spectators’ disappoint-
ment, found it to do the wark mnst satisfactorily with less
than one-third of the water b ein, it.
Yours respectfully, DR. DE’I‘WEILLER

Patd 4 pril 25,1593,

No. 3 IUOTOR, $10. For Fans, Printing Presses, (irindsiones, Coftet Mills, Washing Machines. -

"CLIMAX RATCHET STOCK.

§F~ Al Sizes of Light Fans for sale. F Hend ,forr Circulars.
e o o

Does the Work of Su:.

Costs 5 Cents a Day to Heat.
No Extra Fixtures Required.
Finely Nickel Plated.

5 Send yfor Descriptive Circulars,

WHOLESALE AND RETAIL.
415 WATER ST., BALTIMORE, MD.

Bolgiano’s I;e ection Gas Iron.

Gold nudﬂllverWnu!m., Rleyalea,

L]

' Trieyelw mlhd.l’hwln,
B 'w y Carrlagon Bafui,
A Blal m, H.lrmu, unadp.p.lﬁlﬁ..
Bowlnm Muskives, Jdosordesn T Flanse, ar h
c-n'lﬁ-.um, Mlm.:’ Etnw:," Keitled, Bone Willy
Letter Fromes, Jack Borews, Troeka, Awvdls, Haytntters,
Etazds, Cayy Books, Yises, = Drills, ReadPlows

Fawn Mowers, lhﬂa My, Iathes, Henders, DompUarts,
Lora Ehel]en, Hand Caris, Forygrs:. Berapors, Wire aln,
Faoulny Hills, Wringers, hot, Baws,  Hrel Blaks

Hraln Crow Bars, Jera,

Ty Togl Ht B
Hay, Htoek, Elevatar, R.l.llrou& Platform and &nm Eﬂm
Bapd for free Catnlogne nml ape bow to wva Money.
181 Bo, erm B, Q1 IGAEO BUALE DO.. Chicago, Ik
Wmted Sawyers

SAW and Lum ermentoSAws

send ustheir fuil address for a copy of Eme
A 1898 edi-

erson's Book of SA WS, new
e are first to introduce NATURAL
GAS for heating and tum purin{z sa ws with

wonderful effect u pon uu pmv nL their ua- w
lity and to ea

s prics. Ad ENTRR SON,, ST b
& CO. (Limited ). Beaver al s. Pa.

ASBESTOS
, SECTIONAL PIPE

COVERINGS.

N ON CONDUCTIHG COVERINGS FOR STEAM IHD HOT WATER PIPES. BOILERS EfE.
READILY ATTACHED OR REMOVED BY ANY ONE*©¥3® ASBESTOS BOILER COVERINGS
WE ARE PREPARED TOTAKE CONTRACTS FORAPPLYINGSTEAM PPE AND BOILER COVERINGS INANYPART OF TH E UNITED STATES.
H.W.JOHNS' ASBESTOS MILLBOARD, SHEATHINGS.BUILDING FELTS.FIRE PROOF PAINTS, LIQUID PAINTSASBESTOS ROOFING.tte.
_H.W. JOHNS MANUFACTURING COMPANY,

87 MAIDEH LANE. N.YCUERARY CITV.. CHICAGO.- PHILADELRHIAG] BOSTON.. LONDON

graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

|
{
!

ey ——— e v

CELLA R
Bpecialty.

=e THE ELECTRIC STORAGE BATTERY CO.

SOLE MANUFACTURERS OF

THE GHLORIDE R CCUMULATOR.

Elements of all sizes, from 100 up to 10,000 watt-hours capacityeach
CENTRAIL STATION INSTALLATIONS,
Electric Launch Equipments: Tele h, Phono h, Surgleal,

B At spolal omle. graph. '

DREXEL BUILDING. PHILADELPHIA, PA.
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ou Be) .
to run the * Waite and Bartlette Static Electric Machine,” -
Dr. Waite was

TRAJTHIN.

EPATD for all kinds of good SPcnud-hand
Iroo u.nrl. Wood-Working Machiner
Address W P DAY N, RUCHESTER, .
AL“MIN“M cods made in guantity at low prloe.
. H.Franklin Mfg. Co., Syracuse, N.Y

ALENTS WANTED for Grinders’ Suppies. Tibe
aral Cumm.lﬁ!inn. Tur TAN{TH CD, Strouw abura. Pa

1222 NEW MALL.

MODEL

nghost thty and Hun(lsomest L‘ght Roadster of t o Year,
'R—-LADIES'— ERNS,

Boy 8 New Malfl, highest gradeboy swhee] made, $50.

AlsoBoy’ s Wheels, 15 up.

Ltoaln outs.llahopwom and 2d-hand wh: gli—Hargnins,
tabg 2-cent stampy for catalogue and 2d-hend sl

WM READ & SONS, 1 Washington Street, BOSTON.

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. _Contained in SCIENTIFIO AMERICAN BUP-
PLEMENT. No. 908. Price 10 cents. To be had at this
' office and from all newsdealers.

FoR 4 Goo

ALSD. QUTFITS
AT, RIGHER COST

pPESTRUALITY & gk
LOWERT .COST.

JICADS

Sciemifid Book (atalogue

RECENTLY I’'UBLISHED.

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

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

KELLEY'S IMPROVED
BERRYMAN

Pood Waber Hoabor & Purilon

Made by B. F. KELLEY & SON,

alL. 1bart Btreet, 8 Oliver Street,
i' and Boston, '

AMATEIIR PHOTOGRAPHERS,

Finish your ow photos on Celerite Paper. HReguires
no experience, long warhizige or expensive Relutions,
Entirelﬂnew ¥ncess Sa.ru L] au%{nll dpmwulars free.
CELE cor State Streets,

Gérnld Buﬂd{ng. Chicago, I

A Plpe Threadlng Stock and Vise Combined
The t Tool made, and indjs able
for Gas deater Companies, Plumbers,
Fitters, etc. The very tool needed for
dltchlng and close quarters. Light in weight
handy, made of malleable iron and steel,

takes rogular dies.  No. 1, for o 1 inch,
$1000. No. 2, forl}(to?lnch oo. (Dies
are not Incluﬁed we furnish them at mar- .
ketprices.) C. KE MFG. CU.§
1501 to 1509 ‘Guilford AVenues
BALTIMO E MD.

Tito __ -2 F Motor of 19° Century

Can be used anyplace, to do any
work, and by a; 0 Boil-
er! No Fire! No
Ashes! No Gmges' No Engl

neer! A perfectly safe Motor
for all places and purposes. Cost
of operation_about ome cent an
hour to each indicated horse

= ¢7. For circulars, ate.. ad ress
Charter Gas Fu: 1ne Co.
P.0.Box148, Bterling, Ill.

e e

:LIGHTNING CONDUCTORS.—A

. valuable and exhaustive paper giving Reynold’s instruc.
tions for erecting and testing iightning rods. Contained
in S8CIENTIFIC AMERICAN SUFPLEMENT, No. 906,
Price 10 cents. 1'0 be had at this office and from all

WELL DRILLING MACHINERY,

MANUFACTURED BY
WILLIAMS BROTHERS,
ITHACA, N. V.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse

a power.

Send for
FCotalogue.

R, ATDREBRE

'Willm Brothers
JTHACA, N, Y,

ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-
sian wells. Some chemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No.943. PricelOcents. Tobehad at this
office and from all newsdealers.

0||. WELL SurPLY GO.

91 & 92 WATER STREET,
PITTSBURG, PA.
Manufacturers of everything needed for

ARTESIAN WELLS
for em:er Gask(tjél Water ordlgh&eral Tests,
nes, P
Drllllnz ’lbc;]s ete. pe]lunm%
B catalogue, e lists, and dis-
count sheets on request.

PRINTING INKS.

The BCIENTIFIC AMERICAN e printed with CHAS,
ENEU JOHNSON & €0.'8 INK, Tenth and T.omoaard
Hta., Phlladelphla, aod 47 Hose 5t., opp. Duane, New York,
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