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THE LAWRENCE UNDERGROUND CONDUIT ELECTRIC
TROLLEY RAILROAD. )

The cable traction system for street cars has re-
ceived, certainly, very great development, and exam-
ples of its most modern form. with the latest improve-
ments, are to be found in this city, where the Broad-
way and the Third Avenuelinesare both operated by
it. Its defects are many and important ; the original
cost of the plant is very great, and whether many or
few cars are in operation the cable has to be kept
going at a standard speed, so that considerable power
may be uselessly expended during the night hours,
Seventy-three per cent is wasted on the Philadelphia
cable lines. Naturally, its operation is more economi-
cal a8 more cars are running. On curves a car cannot
be stopped, and on at least one curve in this city there
has been a great deal of difficulty in conducting the

traffic, the cars being perpetually interrupted in their

progress.

In our present issue we illustrate the Lawrence sys-
tem of underground trolley, the invention of Mr. Wil-
liam Lawrence, of this city.

Accepting the fact that the trolley, so far, hasproved
itself the most available mechanism for car traction,
Mr. Lawrence has invented an underground system in
which the inherent difficulties, which have made all
electric conduit systems heretofore useless, are so
thoroughly overcome that, with the conduit filled with
water and the track completely flooded, the car is
driven as easily through the water as on the dry
track. The leading feature of the Lawrence road is
the use of ecireunit breakers, which, as the car passes,
bring into cireuit 32 foot sections of a girder or trolley
rail. As each section is passed by, it goesout of eir-

cuit. A single feed wire is carried along the track and
connects with each of the 32 foot sections of the trol-
ley rail to the switches. As at present constructed,
the regular rails are used for the return.

Several constructions of the road are shown in see-
tion in our cuts. Inone of the engravings may be seen
a cross section of the single and double track road,
and at the bottom of the page we give a longitudinal
section showing the trolleyrail in place in the conduit.
On page 311 we show a new form of rolled steel con-
duit, which will probably be adopted, as it oceupies &
space of but 4}¢ by 9 inches.

The general construction resembles the cable conduit
but is muech simpler. Through and along the con-
duit formed under the slot passes a small girder or
trolleyrail in 32 foot sections, fastened together by

(Continued on page 311.)
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Bonning the car through water. 2. Single track construction. 3. Doubl

i

track construction, with single feed wire. 4-

_
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Longitudinal section of road.
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AN ASTRONOMER HONORED.
The Royal Astronomical Society has sent a gold
medal to Mr. 8. W. Burnham in recognition of his dis-
covery and measurement of double stars. Upon the
presentation of the medal, Captain W. De W. Abney,
D.C.L., F.R.8,, president of the society, delivered an
address, in which he reviewed Mr. Burnham’s astro-
nomical work.
Like so many of his confreres in astronomical re-
search, Mr. Burnham began asan amateur. He dis

covered his first 81 pairs of double stars with a 6 inch -

telescope in Chicago, between 1870 and 1872, He had:

then no micrometer, and in his first catalogue his dis-;

The professional engineer, however, has gone beyond
this stage, and uses wires of ample dimensions. But
the necessity for absolute insulation in view of recent
troubles is very clear, and the possibility of a house

i without electric service suffering from imperfect street

mains is a thing which must be taken into aceount in
future street work. The electrical engineers and in-
ventors have solved the greater problem. They know
how to do their work and how to produce results in
the direction of distribution of electric energy, but the
distribution is at fault in being altogether too wide.
: The next step must be the retaining the current
within the desired circuit. Much remains to be done

tances are not exact measurements, but only estimates. | in this direction.

Mr. Burnham has added catalogue after catalogue to
his first list of double stars, so that he has published
nineteen, containing 1,274 pairs, and another list is
now in press.

A remarkable characteristic of Mr. Barnham is that !

his eye is 8o acute that he detects a deviation of an in-
finitesimal quantity from the circular in the disk of a
star.
trying to add to the old catalogues of Herschel and

-the Struves, but his eye saw so much he could not
:help but make. note of these double stars; indeed, he

has catalogued a new class, viz., naked-eye stars which
have faint companions. Of the whole number he has
published, 197 are naked-eye stars not before known to
be double.

Since his early discoveries, Mr. Burnham hashad the
use of the 15} inch refractor at the Dearborn Observa-
tory at Chieago, and later he had a position in the
Lick Observatory, where he has made some of his most
valuable observations.

ing errorg, and his contributions to scientific journals

‘have been of a high order,

He now holds the chair of Professor of Practical As-
tronomy in the Chicago University, and rumor says
that he is to be at the head of the Yerkes Observatory
when the great 40-inch telescope is in place under its
dome.

= el A s
DANGERS INCIDENT TO ELECTRIC CURRERT
DISTRIBUTION.

‘We have already had occasion to describe the elec-
trolytic corrosion of gas and water mains by the return
current of trolley railroad systems. The universal
method in vogue with these railroads is to utilize the
rails as a part of the return circuit.

rails. An underground return cable connected to all

313 | the rails is often used. The motor cireuit is completed

through the wheels.

‘When anumber of paths are open to the electric cur-
rent it does not choose the best, but distributes itself
proportionately to the resistance among all. Accord-
ingly, the return trolley circuit isnot limited to the rails
and return cable, but diverges through the soil and
utilizes water mains and gas mains and everything
that it can get at as part of its path. This establishes
potential differences between different portions of the
pipes and mains, electrolytic action is produced, and
the metal rapidly succumbs.

Several papers on this subject have recently been
presented before electrical societies, which show how
serious a trouble electrolytic corrosion has become.
Samples of corroded pipes were exhibited and various
suggostions fur uvercoling the trouble were suggested
or discussed. It has been found ‘that in many cases a
current would pass through a wire eonnecting a couple
of pipes, perhaps in a house far removed from the
trolley line, and a perceptible spark could be obtained
on breaking the circuit. It is said that many resi-
dents on the lines of electric roads utilize these cur-

9| rents in their houses, something which, at the least,

suggests playing with fire, where an electric potential
difference of 500 volts is involved. In one case a gas
and a water pipe were found running close togusber.

ForestR.- A valuable paper on the climaiic efects of foreats, cs-
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15332 . A neighboring elevator jarred them so frequently that

the gas pipe, by mechanical abrasion, perhaps re-en-

5% forced by electric action, was nearly worn through.
- The fact that electric action existed was shown by a
.spark which formed at every break of contact.

In
some way the pipes becawe charged with electricity
and at different potentials. It was merely a question
of time when the gas main would become completely
worn through, the gas would escape, the spark would

18 | light it and a conflagration, * cause unknown,” would

have been the result. Such a disaster might occur in
a building that had no electric service within it.

The National Board of Fire Underwriters have be-
come thoroughly awakened to the danger. Their

530 President says that within the past three months there

has been plenty of evidence showing that fires caused

by electricity are becoming alarmingly frequent. He!

calls electricity the ‘‘greatest present enemy  of the
insurance interest. The result of inspections shows
that many buildings are imperfectly wired, and that
perfect insulation is very rare. When a safe size of
wire for a current is given, nothing is more usual than
for an amateur to say that he in his experience has

134 got twice the current through the same sized wire.
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Before he began his work, astronomers were not :

Mr. Burnham has done able eritical work in correct-;

“THE HARVEST OF A QUIET EYE™
The poets were the earliest observers and they have
never abandoned the fleld. In proportion as they
have studied Nature in her varying modes and phases ;

. as they have watched men, the play of their emotions

and the development of their motives into action, have
they been the interpreters of Nature and of men and
have sung songs which linger in the world long after
their voices are still. :

Tennyson wrote :

Flower in the crannied wall,

I pluck you out of the crannies:

Hold you here, root and all, in my hand,
Little lower—but if I could understand
‘What you are, root and all, and all in all,
I should know what God and man is.

Thus has the poet shown at once how close together
life and its source are and how close is the kinship be-
.tween the scientist and himself. Both seek for veri-
ties, and so far as they find them and hand them over
to their fellows are they of use in the world.

Science has done much in breaking down supersti-
tion, and in unraveling mysteries, in saying with
Scripture, * The truth shall make you free,” but it has
: done more ; it has taught men to use their eyes so well
as to be slow about basing conclusions upon too few
i data.

Professor Huxley, in writing of his friend Tyndall,
says: ‘‘That which he knew, he knew thoroughly,
had turned over on all sides, and probed through and
through. Whatever subject he took up he never
rested till he had attained a clear conception of all the
conditions and processes involved or had satisfied him-
| self that it was not attainable. And in dealing with

: The car motors” physical problems, I reaily think that he, in a manner,
16 are counected lu multiple between the trolley wire and

‘saw the atoms and molecules and felt their pushes and
‘pulls.” And thus do we learn that imagination is no
" less the servant of the scientist than of the poet.

It would be difficult to find better illustration of the
fruit of quiet-eye observation than that shown in the
work of Mr. Hamilton Gibson. His remarkable lec-
tures on *‘ Cross-fertilization of Seeds,” made doubly
clear and interesting by beautiful charts of his own in-
vention, prove that he is as worthy to be named among
scientists as among artists.

Time is not too precious, he has thought, for him to
spend enough in concealment near a clump of milk-
weeds to watch the bumble-bees and learn the secret
of their relation to that plant. The fertilization of the
trumpet creeper had never been satisfactorily ex-
plained until Mr. Gibson discovered thut it is the work
ofjhumming birds. They thrust their long bills down
into the nectaries at the base of the blossom, and
come out with their backs covered with pollen, which
they give to another flower when they seek the same
sweets there.

We have all found flies entrapped in corollas and
seen birds and bees darting about among the flowers,
often too intent to be frightened away by our ap-
proach ; but not even botanists of fair repute in our
century have been close enough lookers to find out
that the blossom and the insect have been made for
each other—that the perpetuation of species is secured
by that drop of sweetness hidden where it cannot be
reached by the insect or bird without coming in con-
tact with the pollen.

The old Arabian proverb, ‘‘ A fig tree looking on a
fig tree becometh fruitful,” has now an explanation.

Pliny and other early writers mentioned the fact that
:two kinds of fig trees must grow near together if they
produce fruit, but they do not account for it.

Close observers in recent times have discovered that
the proverb is based not merely upon the existence of
staminate and pistillate lowers, but also upon the in-
tervention of an insect which fertilizes them.

Every seed of the fig represents a blossom. The first
crop of figs appears in April. These have on them a
wasp much like a gall fiy ; it has four gauzy wings, jet
armor and a piercing poniard. When the first pistil-
late flowers are ripe, crowded together on their recep-
tacle, it creeps down among them and lays an egg in
the ovary. A hundred eggs may be laid on one re-
ceptacle. The ovaries nourish the embryos of the
wasps ; they grow there, passing through the grub
and pupa states ; the males die there, but the female
wasps come out and are ready to make a similar at-
tack upon the June crop. These blossoms differ from
the early onesin that they have pollen. The wasps,
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going into these, cannot get out without becoming
covered with pollen, and from them they gotoanother
tree near by which bears true figs, and give to them
the pollen ; this fertilizes the ovaries, they grow and
develop into luscious fruit. There are, therefore, three
crops, as it were. The first two are called capr? figs;
the ancients knew them by this name; they some-
times hung branches of the capri figs upon the true
trees, finding that unless they were brought together
in some way, no fruit matured.

The secret of the insects’ work has been a modern
discovery. Mr. Gibson calls attention to this, one of
the most curious examples of cross fertilization, along
with those that he has himself made.

The soundness of judgment which the scientist must
possess and the gift of expression which the poet has
belong to the few, but their methodsofobservation we
may all adopt. And as the resurrection miracle of the
spring time is once more going on, there are inviting
opportunities. A thrifty robin proved the truth of
this a week ago. She was looking about in the grass
before my window and had already in her bill what
seemed a good load of twine, when she spied a rag
which had probably been the tail of a kite. It was
narrow, but fully half a yard long. Mrs. Robin evi-
dently considered whether she should leave the twine
for this larger prize, but decided to take both. She
picked up the rag, dropped it, and took it up again,
and again, until she had it so nicely balanced that she
could take to her wings. The first flight took her only
to a low bough of a tree near by; a little higher she
stopped again; the third flight carried her out of
sight among the topmost twigs. The precious rag
could not have been more useful in the home the
robin was building than were the lessons in perse-
verance and industry which she gave to her unseen
observer.

il

Concrete and Cement Walling.

Cement concrete is now being extensively used for
walling and arching purposes with eminently satis-
factory results, having regard to its durability in
water, earth, or air, and the high resistance it offers to
compressive strain. Concrete made of one part by
volume of Portland cement and three parts of clean
sharp sand is capable of resisting a compressive strain
of from 1 to 114 tons per square inch, while it can with
ease be moulded into blocks of any form or dimensions.
There is, therefore, no reason why it should not be
advantageously used in the lining of shafts, especially
where the sand or ballast for the making of the con-
crete is conveniently procurable. The walling might
be built of large blocks of concrete moulded to the
radius of the shaft, or of concrete deposited en masse
behind a properly constructed cylindrical tube, form-
ing, as it were, a guide for the walling. An interesting

account of the use of cement in shaft sinking on the:
Continent is given by Mr. Bennett H. Brough in a:
paper read before the Federated Institution of Mining |
Engineers, in which he describes the tubbing of shafts:

with cement blocks so made and laid as to be perfectly
watertight. The blocks are moulded into segments
provided on their upper and lower surfaces with
grooves and tongues, in much the same manner as
match boards, the groove being slightly deeper than
the tongue, to enable the joint to be made good with
cement. Each block has both its ends grooved out, so
that when two blocks are joined together there is in
the center of the joint a hollow tubular space, into
which cement mortar is tightly rammed, forming, so to
speak, a tongue, thus securing and rendering water-
tight the vertical joint in the same manner as the
horizontal joint. In laying one tier of blocks upon
another they are so disposed that the vertical joints of
one tier are placed over the center of the blocks in the
other tier, the intention being to break the joints.
The blocks weigh from 1,543 pounds to 1,763 pounds
each.

Mr. Brough recounts several instances of the suec-
cessful application of this process on the Continent,
notably the Serlo Colliery, belonging to the Prussian
government, at Saarbrucken, where segments of 1575
inches in thickness and 2362 inches in height and
length were employed, the diameter of theshaft being
9 feet 10 inches. Another instance is that of the salt
mines of Leopoldshall, near Starsfurt, where a shaft
500 yards in depth and 17 feet 24 inches in diameter
was tubbed in this manner to exclude the enormous
volumes of water met with in the saliferous strata.

In some cases a double ring of cement segments has
been employed. According to the particulars given,
the cost of the cement lining is considerably cheaper
than that of brick lining. The cost of cement tubbing
with a single ring of segments is 25s. 6d. per cubic
yard, the estimate including the cost of material and
labor for making the blocks, as well as the setting and
filling with conecrete.

It is estimated that a ring of 13 feet 114 inches in in-
ternal diameter and 1378 inches in thickness, contain-
ing 18365 cubic feet, costs 7. 7s. a yard. To enable a
fair comparison of the respective costs of brickwork
and cement to be made. it is necessary that the prices
of bricks should bestated. Taking the average price

of bricks in our own colliery districts in England and
Wales at 2. 8s. per 1,000, the brickwork, inclusive of
all lahor and materials, would not exceed 1l. 5s. per
cubic yard, so that there would really be very little
difference between the cost of brickwork and cement.

Probably, in Germany, where the above estimate
applies to, there is a greater disparity between the
prices of materials operating in favor of the adoption
of cement. The process, it is stated, has so far proved
very satisfactory, and whatever its advantages and
disadvantages may be, it is certain that cement con-
crete is destined to be an important factor in shaft
work, as well as in engineering construction generally.
—DBngineering.

-
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Unexplored Arabla.

Mr. and Mrs. Theodore Bent have just returned to
England from their scientific expedition in the hitherto

the explorer gave an interesting account of his ex-
periences. Mr. Bent said :

“*Leaving Aden in November last, we proceeded by
steamer to Makellah, the nearest point to the Hadra-
maut Valley, and after journeying for about three
weeks, in the course of which we covered some 150
miles, we reached the interior district, our intended
goal.
sists of a mountain range and an arid elevated plateau,
calling for no special remark. It is practically unin-

merely a portion of a bigvalley in the interior.
long valley, in places as much as seven miles wide,but
probably its whole extent is about 100 miles. It con-
tains several towns of considerable size, the chief char-
acteristics of which are the magnificent palaces of
rulers and the palm groves which produce the splendid
dates grown in Arabia. The Hadramaut is inhabited
by Arabs and Bedouins, who are divided up into va-
rious sections, and are constantly at war with one an-
other.

the valley. From here we made excursions, often
under the Sultan’s personal escort, in various direc-
tions.
most powerful and richest families of Arabia, had lived
in Indiafor a number of years. I found him to bea
very enlightened and well informed man, and one
who took a great interest in our work and in the ex-
ploration of the ruins in his neighborhood. With re-
gard to the arch@ological results of the expedition, we
came across a number of inscriptions and sites of
Sabaan towns. Owing to the kindness of the Sultan,
we were able to visit one of the sacred places of the
Arabians, which had never before been seen by
Europeans. The country has, in fact, only been vis-
ited by two Europeans within living memory. Both
these travelers were Germans. One visited the coun-
try forty years ago, and wasdriven out by the natives.
:The other, who penetrated last year, met witk great
difficulties from the tribes.”

DECISIONS RELATING TO PATENTS.
S. Circuit Court—Eastern District of
Pennsylvania.
L. DurAND, HUuGUENIN & Co. ©. GREEN, SCHULZE-
BERGE & KOECHL.

Letters Patent No. 258,721, issued to Horace Koech-
lin February 14, 1882, for the manufacture of colors or
dye-stuffs, construed, and held to claim and to cover a
process only.

Judge Dallas, in his decision of this case, gives the
following lucid explanation of the principles which
i must govern the court in construing patent cleims:

i It was directed by the act of 1836 (sec. 5), that the
. patent, although annexing the specification of what
‘the applicantclaimed as his invention, should *contain
,a short description or title of the invention or dis-

U.

covery, correctly indicating its nature and design,” and :

should ‘-grant the full and exclusive right to the said
invention.” It was with expressreference to and upon
construction of these terms of the act of 1836 that it
was decided in Goodyear. R R. Co. that the paten-
' tee’s monopoly was not, in that case, limited by his
"claim, but extended to the invention which was de-
:seribed, and the nature and design whereof were cor-
rectly indicated in the specification. After the passage
of the act of 1836 the profession recognized the conve-
nience and utility of formally stating the claimn for
which it made provision at the end of the specifica-
tion, and, from the practice which ensued, as well as
ifor other manifest reasons, the courts were led, as in
"Goodyearv. R.R. Co., to give to such claims much,
‘but not controlling, weight in determining the scope
-of patent rights.

i 1 now turn to the act of 1870. under which the pa-
‘tent in suit was granted It is, as to thesubject under
; consideration, markedly different from the act of 1836.
‘It mentions the specification and the claim as two dis-
tinet things, and requires an inventor, not merely to
ispecify and point out, but to ¢ particularly point out
1and distinetly claim” his invention. The change in
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almost unknown Hadramaut district of Arabia. In an
interview with a representative of Reuter's Agency |

The country from the coast to Hadramaut con- ;

My expedition spent a month in the palace of ;
the Sultan of Shibam, one of the principal towns of |

The Sultan, who is a member of one of the:

habited. Contrary to the general belief, the Hadra-,
maut is not a district extending to the coast, but is:
Itisa:

words is very slight; but the difference in meaning i

obvious and important. By the one act he was in-
structed to specify what he alleged to be his invention;
by the other he is told that the invention for which he
desires a patent he must distinctly claim. The fact
that, except as to the change just indicated, the words
used in the two acts, when dealing with this matter,
are substantially identical is quite convincing that the
draughtsman of the actof 1870 actually as well asin pre-

. sumption of law thus peculiarly varied the language of

the act of 1836, not without reason, but with a definite
purpose. Nor is the legislative design hard to discern.
The practice of the profession and the opinions of the
judges, to which I have adverted, had suggested that
the embarrassments attendant upon the efforts of the
courts to construe vague and indefinite patents might,
without doing injustice to patentees, be much alle-
viated by denying protection for anything, though
original, new, and useful, which was not also distinctly
claimed.

In brief, it was prescribed that the claim must be
taken as defining precisely what the invention covered
py the patent is, and hence the true question is not
what the patentee might have claimed, but what he has
claimed, the latter, not the former, being made the
measure of his right. The rules for determining what
is claimed in any case are few and simple and are not
peculiar to the patent law, except as respects the doc-
trine of liberality in construction in favor of pioneer
inventors. The benefit of that doctrine is claimed by
these complainants, and without pausing to examine
their title to invoke it, for it cannot avail them, I con-
cede, for the present purpose, its applicability to the
achievement of Koechlin. As to the rest, it is suffi-
cient to say that if the language of aclaim has a plain
and distinet meaning, that meaning must prevail.
That which is to be ascertained is, of course, the intent
of the claimant, not, however, that intent as else-
where or in some other manner disclosed, but as ex-
pressed in the claim itself. If the meaning of the
claim be uncertain—that is to say, if the claim be am-
biguous—but still be reasonably capable of elucidation
by reference to the specification, the latter mmay be re-
sorted to for interpretation of the former, but never
to change the plain meaning of its language nor to
extend it beyond the limits imposed by its own terms,
and, a fortiori, not so as to create a separate or addi-

tional claim.
—tl A i

The National Zoological Park.

The preservation of certain species of American ani-
mals, now nearly extinct, was the primary object for
which Congress was asked to establish a national zo-
ological park at Washington. The appropriations
asked for were very moderate, but in all cases they
were cut down. Thus: $36,850 was asked for to erect
the necessary buildings; Congress red uced this estimate
to $18,000. In this connection it may be noticed that,
in Philadelphia, the amount expended for buildings
and inclosures was $194,705. The result of this parsi-
mony has been that expedients of a temporary char-
acter were adopted, which have proved far from eco-
nomical. Notwithstanding the inadequacy of the
appropriations, the results achieved are highly satis-
factory and reflect great credit upon the Smithsonian
Institution and its officers. The park, which occupies
40 acres, can be reached by Ontario Avenue. The total
number of animals in the park is 448, of which 340 are
indigenous to North America. Fifty-five of the ani-
mals were obtained by purchase. The animal house, a
stone structure, is the principal building. The bear
yards are in an abandoned quarry. As Congress has
saddled a portion of the expenses both for construec-
tion and maintenance upon the District of Columnbia,
it is little wonder that the new park is largely fre-
quented by residents of the District. Strangers are,
howe\}‘er, beginning to visit the park in fair numbers.

Skins of Fruit

The skins of fruitshould never be eaten, not because
they are not palatable or digestible or are unhealthy in
themselves,- but on account of the danger arising from
microbes which have penetrated into the covering of
the fruit. Everybody hasnoticed that attimesa slight
scratch will create a considerable sore on the human
body. It is generally ascribed to an unhealthy con-
dition of the blood, but a close microscopical examiua-
tion will show that itisdueto the presence of microbes
thus introduced into the system. So with an apple, a
peach, a pear, or a grape. The fruit may be perfectly
sound and healthy, but on the skin or covering may be
microbes, which, introduced into the human systemn,
will breed disease. These germs are not uncommon,
neither are they always present. It is possible to eat
this covering without injury, but the danger is such
that it is best not to incur the risk.—Sé Lowis Post-
Dispatch.

D — S B
A New Southern Comet.

Mr. Gale, of Sydney, discovered a comet in R. A. 37°
42', Decl. 55° 35’ 8., on April 3. This was the second
comet of this year, and will therefore be known as
comet b.
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AN IMPROVED MAILING MACHINE.

With most newspaper publishers it is now the prae-
tice, in mailing papers, to paste upon the wrapper a
small printed label giving the name and address of
the subscriber, generally accompanied by the date, in
small characters, at which the subseription expires.
The entire subscription list of the paper is in this
manner put in type, which is kept standing on
“galleys” in a miniature printing office, where
changes and additions may be conveniently made on
the receipt of each payment from an old subscriber,

THE HORTON MAILER.

the change of an address, or the enrollment of new
subscribers, the system thus constituting also an ideal
method of book keeping. From proof sheets taken pre-
vious to each mailing day, the narrow columns of ad-
dresses are pasted together to form a continuous roll
or web, to be placed in a hand-operated machine, such
as shown in the accompanying illustration, which
automatically pastes and cuts off each single address
slip, pressing it down in place upon the wrapper, by
simply raising and lowering the machine. Our sub-
scribers have for many years been familiar with this
form of printed address. The improved mailer repre-
sented in the engraving has been patented by Mr.
James A. Horton, of Greenfield, Mass. We have
given it a thorough trial, and it works well. Al
though principally made of sheet metal, it is exception-
ally light. Theaddress roll is held upon a removable
shaft in the large circular end of the casing, and in ad-
vance of it is a removable rectangular paste holder or
receptacle, on the upper edges of which are guide
clips by which the paper ribbon or web is guided over
a distributing roller whose lower side dips in the paste,
there being in front of the holder two paper-feeding
rollers actuated by gear wheels by means of a thumb
roller at the forward end of.the handle piece. The
feed is positive, and the slip is perfectly guided and
thoroughly pasted, the machine being held naturally
and easily in either hand. On the bottom plate is a
knife holder block in which is held a cutter blade, a
novel mechanism supporting and giving a swinging
movement to a similar upper cutting blade adjustably
clamped upon the knife bar, the knives having two
cutting surfaces which can be easily sharpened. A

s crosouro oY

“DOUBLE GRIP” DRILL CHUCK.

Front view showing manner of reversing the

jaws.

GEARED COMBINATION LATHE CHUCK.

rocking plate is adapted by its gravity and the forece
of a spring to swing downward below the bottom
plate, elevating the knife bar as the machine is lifted
by the operator, while the downward pressure of the
plate on the wrapper of a newspaper causes the knife
barandcutter blade toswing downwardly, severing the
label slip with a shearing action. By means of adjusta-
ble springs the tension of the knives can be regulated
as they become dulled. The machine is well adapted
for easy and rapid operation, and excellent provision
is made for the ready adjustment of its working parts
to maintain them in good operative condition.
An Eagle Shot while Carrying Off a Lamb.

A big crowd of villagers recently viewed the move-
ments of an enormous bird that hovered over a field in
the vicinity of Landisville, Lancaster County, Pa. A
flock of sheep were grazing in the field. From a height
of several hundred feet the bird would swiftly descend
to near the earth, and after circling in long sweeps
again mount on high.

John Musselman, one of theerowd, went for his gun.
Then he watched for a chance toshoot. Suddenly the
big bird darted downward, seized a good sized lamb in
its talons, and began to fly off with it, the lamb mean-
while uttering plaintive bleats.

Musselman fired when the feathered robber was two
hundred feet away. The bird fell dead. It was’an
enormous bald eagle, measuring 7 feet 2 inches from
tip to tip. The lamb, still in its clutch, was alsodead
when found.

Cotton Bleaching.

This operation by the usual method labors under the
disadvantage that the natural hue of the fiber is re-
fractory to chlorine. Hertel has patented a process
which gets over the difficulty by using Turkey red oil.
A solution of this is used of from 14 to 10 per cent
strength, according to the work in hand, and in this
the cotton is soaked and, after wringing, heated under
pressure in a 114 to 2 per cent solution of caustic soda
for about six hours. The cotton is then rinsed, slight-
ly acidulated, washed in a weak soap bath, again
rinsed, and finally dried. It willthen be a pure white.

If the fiber is nearly white to begin with, the operation :

may be simplified by putting the oil with the lye in
the digester. The bleached cotton is of unimpaired
strength, free from oxycellulose and lime salts, and is,
therefore, eminently suitable for alizarine dyeing.

Travelers Unlawful,

Taxing Commercial
An ordinance of the city of Titusville, Pa., required
travelers soliciting orders to pay a license, which an
agent for a Chicago firm dealing in pictures and picture
frames failed to do. For thishe was sentenced to pay a
fine by alocal court, whose judgment was affirmed by the
Supreme Court of the State. Thedecision of the latter
court has just been reversed by the Supreme Court of
the United States in the case of Brennan vs. The City
of Titusville, in which it holds, reaffirlning the position
taken by it in previous cases, that no State can levy a
tax on interstate commerce in any form, whether by
way of duties laid on the transportation of the subjects
of that commerce, or on the receipts derived from that
transportation, or on the oceupation or business of
carrying it on.—Bradstreet’s.

) THE WESTCOTT CHUCKS.

The Westeott Chuck Company, of Oneida, N. Y.,
make three styles of drill chucks and six styles of
lathe chucks, each of them in several different sizes,
and they are all well known and standard goods, hav-
ing a high reputation for their accuracy and excellence
of workmanship. Their patent scroll and their geared
combination lathe chucks give all the movements ob-
tainable in both the independent and universal
chucks, and at less cost than for both. The jaws are
of steel, carefully hardened and ground, and are re-
versible, giving them the maximum of durability.
The gears, pinions, screws and keys are all made of
tough steel of the best quality. Each jawof the geared
combination lathe chuck shown in the illustration is
attached by means of a stud and nut, the stud being a
portion of the sliding box. Should the chuck body
become worn, the shoulder of the stud can befaced off,

thus making the jaw fit gibs |

closely again. The collars
and pinions are not pinned or
splined on the screw, but
made solid with it, and the
gear and pinions are in a
tight shell, which prevents
dirt from getting into them.
The new ‘ Little Giant”
drill chuck shown in the illus-
tration, with *‘double grip,”
is made only by this compa-
ny. It hasa drop-forged steel
tie plate, or extra stay, ap-
plied to the back of the jaws
independent of their other
adjustment, that rendersitan
impossibility to spread or
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spring the chuck body. The plate has lateral motion
across the face of the chuck body, doing away with
the liability of throwing drills or work out of true.
This chuck is designed to be the most powerful chuck
made for use on bolt-cutting machines and on screw
machines, for holding iron to be threaded with a die,
or wherever extra strength isneeded. This chuck may
be used in the ordinary way without the tie plate, and
is made. with diagonal or with straight jaws. The
jaws of all the chucks made by the company are sold
only in sets, and all parts are interchangeable.

AN AUTOMATIC WORD COUNTER FOR TYPEWRITING
MACHINES.

This is a very simple, durable, and perfectly reliable
attachment, to be applied to any common typewriter
without changing the machine, where it will automati-
cally count and register the number of words written,
aseach word is indicated by the movement of the space
key. The improvement has been patented by Mr. A. V.
Gearhart, of Wausau, Wis. The illustration repre
sents its application to a Remington machine, the
small figure being a cross-sectional view within the
casing of the counter, behind the indicator disks.
These disks are in series, as common to registering and
counting machines, the disk at the right indicating
units, the next tens, and the next hundreds, so that the
three are adapted tocount up to 999, and the series may
be extended, if desired, to count and register any re-
quired higher number. The disks are all moved from
the units shaft, to which a rotary motion isimparted by
the movement of a slide worked up and down by an
adjustable connection with the space key of the ma-
chine. The counting mechanism may readily be
thrown out of gear when desired, and for connecting
the counter with the caligraph an arrangement is pro-
vided for making the connection by an arm on an
oscillating shaft. In connection with the ‘‘hundreds”

GEARHART'S COUNTER FOR TYPEWRITERS.

wheel is a lever carrying a hammer, and actuated to
strike a gong as each one hundred words is registered.
When the capacity of the machine is reached, the
counting disks are returned to 0, or the normal posi-
tion, by simply pressing upon a button or knob in the
front of the case. This counter can be made at small
expense, and, in addition to its other uses, is designed
to be particularly valuable on typewriting machines
operated to print words coming on a telegraph re-
ceiver, where the operator writes out the words from
rsound and cannot so easily keep the count.

Drunken Sparrows,

The English sparrows have proved a nuisance in the
cotton country, for as soon as the bolls open they pick
out the cotton and carry it off, and some planters have
lost, as they claim, hundreds of pounds in this way.
There is one man, however, in DeWitt County, says
i the Galveston News, that has not lost much. When
he found the sparrows were committing depredations
he procured a quantity of wheat, soaked it in sweet-
ened whisky and strewed it along the rows. The
sparrows found it and thought they had a picnic. So
they had. Butin fifteen or twenty minutesthere was
the tipsiest lot of English sparrows ever seen on the
face of the earth. Theyrolled about the ground, fall-
ing on their sides and backs and kicking their heels
into the air like a parcel of drunkards, all the while
uttering the most comical squeaks. They did not have
long to squeak, however, for the boys gathered them
up and threw them into bags. The first day they
gathered two bushels of drunken sparrows. Three
or four days later the experiment was repeated with
almost equal success, and from time to time since.
They made excellent potpie, but the survivors have
come to regard the plantation as hoodooed, for now
very few come about it.
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PAPER BOX MAKING.

Within a few years a number of paper box machines
have been invented that will turn out over ten times
the number of boxes that were made on the old hand
machines. The new machines run by steam power,
and are used in a great many large establishments.
Among the number of the machines are the scorers,
rotary cutters, corner cutters, ending machines, and
pasting and covering machines. The strawboard of
which the boxes are made, passing from one machine
to the other, is manufactured into a box in.a few mo-
ments. The first operation in the manufactureof these
bozxes is the scoring of the strawbeard. This is done
by passing the sheets of strawboard between a num-
ber of scorers or cutters and an 8inch iron eylinder,
the secorers being fastened above to a dovetailed pro-
jection on the top and bottom of a movable iron bar.

The corner cutter has a steel shaft and connecting
rod and hardened stop motion. The balance wheel
runs continuously, so that at any time the cutter is
ready for instant use. By pressing a footlever, the
knife head makes one cut and stops on the upper part
of stroke, giving the operator time to put in the work
and remove it. When the work is very small, the foot
is kept on the lever and the head runs continuously.
. The knives are made of steel, the blades of which are
5 inches in length and about 214 inches in widtb. The
machine can make about 55 cuts per minute, the ope-
rator cutting out about 8 corners at a time. A good
hand can cut out about 20,000 per day. The endsof a
large number of boxes are pasted on to the sides by
what is called an ending machine. About 200 pieces or
endsareputintoa hopperat the top of the machine,

on what is called the platen, underneath which is a
slide or carrier connecting to a feeding
lever which also connects itself with

a gearing wheel, pulley and friction
cluteh to a foot treadle below. When

309
turns the forms with the other. As soon as the boxis
covered a cut-off worked by the foot of the attendant
cuts the strip off. The box is then taken off and
another put on to the form to go over the same opera-
tion. The bozxes are generally covered by girls. About
8,000 boxes can be covered daily by an expert operator.
The gumming and pasting machine is an apparatus
which glues or gums strips of paper or labels and at
the same time carries them on a traveling belt to the
operatives to be pasted on to boxes. The glue reser-
voir rests up against an 8 inch revolving brass roller or
cylinder, the flow of which is regulated by screws -at
theends. The belt is about 40 feet in length and
about 20 inches in width, and made of canvas. It is
connected to the machine underneath the brass cylin-
der. The labels first pass under the roller, the bottom
of which is covered with glue which adheres to the
strips. They are taken off the roller by means of a
number of brass pins which cause labelsto dropon
to the belt which carries them off to the operatives.
The machine glues from 10,000 to 40,000 labels per day.
The supply of glue lasts from 10 to 30 minutes,
and is then refilled. The sketches were taken

from the plant of James Leo Company, Jersey
City, N. J., who employ about 250 hands, turn--
ing out about 50.000 boxes per day.

EYE TREATMENT OF EPILEPSY.—Scarcely

The cutters are about 2 inches in diameter and made
of steel and are set on top of the bar (the cutter wheels
coming right to a steel scale cut to one-sixteenth of an
inch) to the dimensions of the box, then by a reverse
lever the cutters are turned down to the cylinder. A
back gauge, moved by a carrier under the table of the
machine and worked by the foot of the operator, car-
ries the board to the cutters, which score the material
about half way through. The cylinder makes about
100 revolutions per minute. From 10,000 to 50,000
boards can be scored daily. The boards after scoring
pass to the gluing table. The operator places two or
three dozen of the scored sheets one upon another, so
that the edge of each sheet projectsout about 14 inch.
A coating of stiff flour paste is then brushed over the
lapped edges. The attendant then doubles up the
board lengthwise where it is scored and presses the
two edges together. The pastecauses the two edges to
stick. After all are pasted a heavy weight is placed
upon them and they are allowed to dry, which takes
about half an hour. From the gluing table they pass
to the rotary cutter, which cuts the boards into the
different sizes. This machine has two steel shafts
about 3 inches in diameter geared together. On these
shafts are a number of cast iron rotary cutters, faced
with Jessop steel, which can be shifted back and forth
by loosening a screw. The lower knives are set first
and then the upper ones moved close up to the oth:rs.
This machine will cut three thicknesses of glued sheets
at a time, cutting off from 10 to 14 boxes at a cut. It
is fed in the same manner as the scoring wachine, the
knives making about 100 revolutions per minute, cut-
ting about 50,000 boxes per day.

PASTING MACHI NE .
e,
Cacae A,

the treadle is
pressed d o wn,
the bottom end
in the hopper
falls down on

to the carrier,
which iscarried
forward over )
the top of a .

form, at the same time a number of spots of paste

are applied to the bottom from a reservoir by a num-

ber of circular pins. The attendant holds the scored

gsides of the box over the form in front, the ends

of which project over the top of the form about 3{ of"
an inch. Assoon as the pasted end comes into posi-’
tion the form and end of box is pressed up against the !
platen, which is protected from breaking by means of '
springs, the pressure of which fastens the ends securely .
to the sides. A good hand can end about 2000 boxes;
daily. Bozxes that are covered with fine grades of
paper are generally covered by machinery. A strip of |
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THE PAPER BOX INDUSTRY.

any discovery of modern medical science is more
valuable than that treatment of the eye may lead
to the cure of epilepsy. In the New York Medical
Journal (January and February, 1894) Dr. Ambrose
L. Ranney, of New York, gives full details of the
treatment of the eye, which he has used with twenty-
five patients. The correction of the eye muscles has
led to the cessation of the epileptic seizures. Most
of these patients had been drugged with bromides
for years without any cure. Some of the cases treated
were of long standing.

One patient had suffered for twenty-four years from

paper the width of box is placed on a roller at the|epilepsy; seven years have now passed since his eyes
back of the machine. A few inches above in a glue | were treated, and he has had no return. "Another
reservoir is an 8 inch roller. The strip ‘is .passed over | patient had such violent paroxysms that he had to be
this glue-covered roller and underandovera fewsmall! confined in a padded room while they lasted ; he is
ones to the form over which the box is placed. The|now cured; a third has been in perfect healthand a
| operator smooths the paper down with one hand and | partner in a large business for threeyears.
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The Cryolite of Greemnland.*
BY FRANCIS H. KNAUFP.

The earliest mention of the existence of cryolite that
I have been able to obtain is in a mineralogical dic-
tionary published in France in 1809, which says that
all the cryolite then known was obtained in small
lumps on the coast of Greenland. It appears, however,
to have been afterward forgotten. In 1850, during an
exhibition of Eskimo tools and products, held in Copen-
hagen under the auspices of the Danish government,
Dr. Gustave A. Hartman noticed a white mineral of
which the sinkers for their fish nets were made. He
analyzed it, and reported it to be cryolite. The Danish
government, in the following year, made investiga-
tions and discovered a large bed of the mineral on the
west coast of Greehland, in latitude 61° 18. The bed
is equally distant from the small colonies of Julians-
haff and Fredrickhaff, at Ivigtuk (often erroneously
called Ivigtut), on the Arksuk Fiord. This bay is ac-
cessible to vessels only during the early and later parts
of the summer, at other times it is full of either pack
ice or bergs.

The shores of the fiord are very mountainous, and
vessels in harbor there make fast to the rocky walls by
their. bow, while at their stern they can get no sound-
ings. Such was the place where, in 1865, Dr. Julius
Thomsen opened a mine of cryolite. Nowhere else in
the world can it be obtained so cheaply, and in large
quantities, for it is only found in two other places,
Miask, in the Ural Mountains, and on Pike’s Peak, El
Paso County, Colorado.

The place where the mineral is now worked is about
12 miles up the fiord from the Danish settlement of
Arksuk. It isanopen cut, 600 ft. long by 200 wide, and
may be worked from April to October. The way in
which they protect the mine in winter is interesting.

If the mine were left unprotected, the water which
runs into it would freeze, as it appeared, and solidify
in layers, so that by spring there would be thousands
of tons of solid ice, filling the mine, which would take
a whole suminer to dislodge. To prevent this, on stop-
ping operations in the fall, they flood the pit with
water, which freezes on top to about four feet in depth.
Then, in the spring, a hole is punched in the ice, the
water pumped out, and the remaining ice is easily dis-
posed of. The mineral is found in solid veins in the
granite mountains, penetrating upward at an angle of
forty-five degrees on one side and down beneath the
sea on the other. It occurs in two veins, a central
portion, about 500 X 1,000 ft. in section, and a peripheral
bed, surrounding the other, and merging into the
granite. The line between the two veins is verysharp-
ly defined, though there is in some places an inter-
mediate portion, consisting of the minerals of the outer
zone, inclosed in cryolite. The outer vein contains
nearly all the minerals, including quartz, feldspar,
ivigtite, fluorite, cassiterite, molybdenite, arsenopyrite,
columbite, siderite, galenite and chalcopyrite. The
central portion consists of cryolite, containing pachno-
lite, ralstonite, quartz, sphalerite, pyrite, wolframite,
arksutite (a variety of chiolite), thomsenolite, gearksu-
tite and hagemannite. Crystallized cryolite occursin
cavities in the mass. In this inner vein, the cryolite is
very pure, and increases in purity as the miners de-
scend. At a depth of 100 feet from the surface, whole
cargoes have beenobtainedsampling 9914 percent pure
cryolite. The impurities in the cryolite, which reduce
its commercial value, are the siderite, chalcopyrite and
galenite. Thefluorides, such as pachnolite, are entirely
unacted upon by the processes to which the cryolite is
subjected.

The entire output of the Ivigtuk mines is sold to the
Pennsylvania Salt Manufacturing Co., by the Danish
government, while the lead and iron ores are sold to
an English firm. The siderite is perfectly adapted to
use in the recarburizing part of the Bessemer process
of making steel.

The name of cryolite comes from two Greek words,
kryos, ice, and lithos, a stone, because when the Eski.
mos discovered it they said they found a new kind of
ice which did not melt in the summer.

In their works at Natrona, Pa., near Pittsburg, the
Pennsylvania Salt Co. malke the cryolite into carbonate
of soda and alum, both of a purity not easily obtained
by other processes. The manufacture of metallic alum-
inum from cryolite has been tried and proved efficient,
but is not carried on to any extent at the present
time.

About the time that the contract for the supply of
cryolite was concluded by the Pennsylvania Salt Co.,
a party who was in possession of some small fragments
made a series of experiments, to test its usefulness in
the manufacture of transparent glass. The experitnents
were unsuccessful, but resulted in the productior of a
beautiful specimen of opaque glass, resembling French
porcelain, and at a cost far below that of any existing
process. The recipe consists of the mixing together of
powdered cryolite and sand, in the proportion of 1 part
cryolite to 2 of sand, with half an equivalent of zinc
oxide. The zinc oxide need not be at all pure, and
makes the glass readily fusible, as lead oxide does in
the flint glass,

* Resd before the Students’ Mineralogical Club, Philadelphis, July 7, 1893 .
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The resulting ware is very hard and tough, so that
a vessel of the size of a tea plate, stamped out of this
material with the rapidity with which such articles are
made, may be thrown down violently without fear of
breaking. The advantagesof thismaterial over porce-
lain are easily seen. Porcelain must go through the
tedious and expensive processes of mixing and temper-
ing selected clay, moulding on the wheel, drying, baking
and annealing, and when finished breaks at sight.

On the other hand, a tea cup, as delicate and beauti-
ful in appearance as china, yet strong as metal, may
be made from cryolite as cheaply and rapidly as an
ordinary glass tumbler.

A PUZ2ZLE PURSE.

The purse shown in the picture is of kid, strongly
sewed, its four semicircular sections constituting a
common central pocket of considerable capacity. It is
alsoeasily opened when one ‘‘ knows how,” but other-
wise this is a matter over which one may long puzzle
in vain, for the parts are apparently so put together
as to afford no access to the inside without cutting
the leather or ripping the seams. For the benefit of
the curious, or those who may wish to become pos-
sessed of a “secret” with which to entertain a friend,
we will explain. Of the four central seams separating
the sections, one seam is formed of transverse threads,
the ends of which are in the semicircular edge of the
section on either side, so that by crimping inwardly
the outer edges of these two sections the seam at the
bottom may be separated, allowing access to the inte-
rior by inserting the fingers between the crossing
threads, these threads again drawing the edges of the
seam together when the outer edges of the sections are

=
THE MAGIC”

‘PURSE.

returned to normal position. This puzzle is put ont the
market by the Wood Novelty Concern, No. 46 Cort-
landt Street, New York City.

'The Year's Steaming of the Campania and
Lncania.

The Cunard steamer Campania has now completed
a year’s service, having started on her maiden voyage
from Liverpool on April 22, and it will interest our
readers to have official returns as to the performances
during that period. By the kindness of the Cunard
Company we are enabled to give accuratedetails in
the two accompanying tables, one of which gives all
the round voyages to date of the Campania and the
otherof the Lucania. These tables scarce require any
comment, except, perhaps, to point out that on sev-
eral voyages the vessels experienced heavy weather,
which is reflected in the duration of the voyages and
the mean speed. We might have quoted from the
logs regarding contrary winds, head seas, and a con-
tinuance of bad weather, and demonstrated that on
some occasions the vessels were in this respect un-
lucky. The mean speedof all the passages, however,
isreally most satisfactory. The mean speed for the
round voyages out and home has been as follows :

MEAN SPEED ON ROUND VOYAGES.

Campama, Lucania
Knota, Knota,
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It will, therefore, be seen that the mean speed for
the nine voyages of over 50,000 nautical miles has been
20'304 knots, while the Lucania in her six voyages of
over 33,500 miles has averaged 20394 knots. Themean
of all the outward voyages of the Campania was 19'83
knots, and on the homeward voyages 20°779 knots. In
the first run, which affects the mean considerably, cau-
tion was desirable, owing to the fact that the engines
had not been for long under steam. In the case of the
Lucania the mean of the six outward runs is 20202
knots, and of the homeward runs 20586 knots. Itmay
be added thatthree years ago we gave detailed returns
of performances by competitive liners, and that the
highest mean over six or seven Voyages was about 191
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knots, so that on this ecomparison the Campania and
Lucania are 14 nautical miles per hour ahead of any
of the other vessels, including the Majestic, Teutonic,
New York and Paris.—Engineering.

-

Interesting Bnllet Experiments.

Dr. Victor Horsley, F.R.S., in a recent lecture at the
Royal Institution said that he intended to consider
what a cylindrical bullet with a conical end does in its
flight, and what it does when it strikes an animal, so
that one portion of his lecture would deal with physics
and the other portion with pathology. Somnetimesthe
wounds made were such that in some Continental wars
or outbreaks the one side had charged the other with
using explosive bullets. Melsens, a Belgian physicist,
suggested the effect to be due to the compressed air in
front of the bullet, and was supported by Laroque, of
Lyons; this point was contested by Magnus, of Ber-
lin. Dr. Horsley performed several experiments with
the fall of projectiles through liquids differing in vis-
cosity, to show that the theory of Melsens does not hold
good. Huguier, a Frenchman of science in 1848, sug-
gested the hydrodynamic theory, which was establish-
ed by Professor Kocher, of Berlin, in 1874-76. He—the
lecturer—had found that it was due to two causes, the
amount of fluidity of the solid and to the velocity of
the bullet.

The lecturer projected on the screen two photographic
lantern pictures representing the effects produced by a
bullet from the magazine rifle when it perforates a
plate of iron a quarter of an inch thick.

In the first case, the bullet telescopes itself when it
hits the plate; so makes a larger hole in its passage.
‘Where it comes out of the same plate the hole is still
larger, because it there tears open the iron, which at
that surface has nothing but the air behind it for sup-
port. When, however, a bullet is fired into a wet, soft
substance the conditions are different. When experi-
menting upon this latter point, he adopted a plan
which had been previously in use, of firing a bullet into
damp clay, and then filling the hole made by it with
plaster of Paris, to obtain a cast of the result, which
he found to vary largely with the amount of moisture
in the clay. At the lecture he fired a magazine rifle
bullet into a block of very damp clay, about two feet
long by one foot square, and it made a bulbous hole of
about the size and form of an irregularly shaped Flor-
ence flask; then with a large knife he cut off the end
of the block, revealing the hole, larger than a clenched
hand, as if the bullet there had exploded. By means
of plaster casts on the table he pointed out that
when less wet clay was used the hole was smaller, and
more of the shape of a soda water bottle, and with less
water in the clay, still the hole was narrower, more
nearly approaching” an irregular tube in shape, but
largest in the diameter near the further end. Some-
times there is a diversion of the bullet inside the clay
from its originaltrack,so that the castsare curved,
which indicates the reason why surgeons, when prob-
ing, are sometimes unable to find the bullet. The
greater the velocity of the bullet, the more destructive
is it to the soft substance into which it enters. The
‘“spin ” of the bullet haslittle effect on theresult. He
concluded from these results that the magazine rifle is
not a ‘*“humane weapon.”

The speculation that some of the destructive effects
of the bullet are due to the conversion of some of its
energy into heat he did not consider to be of much mo-
ment; the heat produced is not sufficient to char par-
ticles of wool and bhair carried in by the bullet.
Microbes carried in by a bullet after passing through
cloth can afterward be cultivated on gelatine, showing
that they have not sustained a temperature above
40° C.

He next projected on the screen a picture that repre-
sented the effect of firing a magazine rifle bullet
through each of two tin canisters, filled with an equal
weight of lint; the relative size of the bullet isalso
shown. In the one canister the lint was dry, in the
other it was thoroughly wet. In the firstcasethe bul-
let simply perforated the -arrangement; in the other
the canister was hopelessly damaged, and much of the
lint driven out in a kind of column at the top.

He then fired a bullet through dough containing 25
per cent water, and but moderate explosive-like effect
was produced. On next firing a bullet through flour
containing twice as much water, the dough was scat-
tered in all directions.

He then showed the distribution of the energy pro-
duced by the bullet in passing through water. by
means of a trough arrangement with glass sides, closed
at one end with a plate of iron and at the other with
good India rubber, such as ‘‘heals” itself after the
passage of a bullet. This trough contained an aqueous
solution of a colored dye, up to a marked level. A
sheet of white paper was suspended so that its lower
edge just dipped into the dye. The point at which the
bullet perforated the India rubber was three centime-
ters below the surface of the liquid.

The result was shown by the staining of the paper
by the splashing up of the colored water, and shows
that the distribution of the energy is about the same
as when the bullet is fired into very wet clay.
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THE LAWRENCE UNDERGROUND CONDUIT ELECTRIC
TROLLEY RAILROAD.
(Continued from first page.)

fiber pieces, so as to insulate the different lengths.
Each rail is carried by levers which run out at right
angles thereto. On the outer end of the levers are
weights which overbalance the girder, no springs being
employed. The other end of each lever is connected
to a circuit breaker which connects by vertical connec-
tion with a feed wire in the junction box. When the
weights raise the trolley rail, as they normally do, the
circuit is open and the trolley rail receives no current.

When the car is above any given section it depresses
the trolley rail a little, forcing up the other end of the
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Jjeect to continual overflow. The place is of a nature to
give the road the severest possible test.

At the office of the Lawrence Electric Company, 59
Wall Street, New York, N. Y. the company which
controls this invention, further interesting details may
be obtained.

Wiudmill Electric Plant.

The employment of windmills for the charging of
electric storage batteries hasheretoforebeen illustrated
in the SCIENTIFIC AMERICAN. The installationof this
class of devices is now being done in England by the

| Rollason Wind Motor Company. The motor consists
iof a set of five curved vanes fixed to a vertical shaft.

lever and closing the circuit so as to bring the de- | These vanes measure 7 feet by 20 feet, the longer length

pressed section of the trolley rail into electrical contact
with the feed wire. As the car passes from the section
of rail, the rail is raised by the weights on the lever
and the circuit is broken by gravity.

The car carries a special trolley device 2 feet 6 inches
long, with a wheel at each end, which is a radical
feature of the system inasmuch as itprevents sparking.
Between the trolley and the car is an elliptical spring,
so that the shoe is always forced downward. It is the
pressure of this spring that directly depresses the sec-
tion of trolleyrail. Anotherobject of the two rollers
is to enable the car to force down therail in advance,
before it leaves the rail it is just passing over; this
prevents jarring as the rail junctions are passed.
From the trolley the current is taken by ordinary con-
nections to the motor, passes through the same, and
then returns to dynamo house through the rails, or
cap be returned by wire, the system being admirably
adapted to the use of the latter. Whether a single or
double line of track be laid there is required only the
one feed wire, and only the one set of circuit breakers
with one or with two sets of levers. This feature is
brought out very clearly in our illustration of the
double track system.

Another important feature remains to be spoken of
It is assumed that the conduit will naturally accumnu-
late dirt. To dispose of such, a
brush pressing against the bottom
of the conduit may be attached to
the trolley shoe which will sweep
all dirt beforeit. Every 1,000 feet
or so a special pit and dirt chute,
shown in one of the cuts, is pro-
vided, down which the dirt accu-
mulated in front of the brush
falls, thus keeping the conduit
clean.

The experiment of running the
car through water is the subject of
another of the cuts, which is no
fancy sketch, but is the exact repre-
sentation of an actual experiment
conducted on the working track
now erected in the yard of the Har-
lan & Hollingsworth Company, at
Wilmington, Del. On this occasion the ground had
been 8o deeply submerged by the breaking down of a
dike, that the car had to be reached by a boat, yet on
boarding it the electrician started without the least
trouble. Heretofore there have been endless diffi-
culties with underground electrical car traction con-
duits, the presence of dampness, the drifting in of snow,
mud, dirt, and water, have all operated to shortecircuit
any exposed conductor placed therein, and to occasion
very heavy leakage, complete disaster to thesystem,
or to prove its impracticability. In the Lawrence sys-
tem the leakage is exceedingly slight, and will not
equal that in the overhead trolley system.

The original cheapness of installation is also in its
favor. The very small size of the conduit necessary
will permit of its being built in steel entirely above
the ties, and of the 9 inches of depth, only 5% inches
are used. When no caris on the line, the dynamos
simplv keep the perfectly insulated cable charged.
There is absolutely no draught on them for current,
as the leakage is virtually zero; if a single car is sent
over the line, the system is only subject to the trifling
leakage which may be incurred by the depression of a
single section of the trolley rail all the time and of two
sections for a very small fraction of the period. It is
actually proposed, as a. matter of cleanliness, to
periodically flush out the conduits with water, a pro-
cess which, in the case of the ordinary underground
electric systems, would involve a certainty of disaster.
It is not easy to see how any accident can happen to
the system. If one of the circuit breakers or junction
bozxes, as they are called, gets out of order, the utmost
harm it can do is either to keep a 32 foot section
alive—involving, perhaps, a trifling leakage—or to
throw the section totally out of circuit, a matter also
of the least possible importance, as the car. by its in-
ertia, would readily pass the place. A junction boxcan
be replaced in five minutes. If any accident should
happen to one or more sections of the trolley rail, the
system would be still in a condition to be used, and
would not have to lie idle.

The ground at Wilmington in which the conduit is
laid is made ground, saturated with water and sub-

! being placed vertically. A shield is arranged so as to

allow the wind to strike only such vanes as present
their concave sides to it, a vane being fixed tomove the
shield automatically into the proper position. The
horizontal diameter of the mill is 20 feet, and it isfixed
on top of an iron frame 30 feet high. The weight of

!all the working parts, as well as the side thrust due to

wind pressure, is taken up on friction rollers running
in oil baths. Owing to the reduction of friction thus
effected the mill will start in very light breezes, and in
one of eight miles per hour israted at twohorse power.
At Willesden the motor drivesa five horse power dy-
namo, to which it is connected by belt gearing. The
dynamo is used to charge accumulators, and the latter
supply a current which may be used for lighting or
power purposes. The detailsof the electric planthave
been workéd out by Messrs. Edmundsons, of Lonton.
A magnetic cut-out is supplied, which breaks the cir-
cuit when the speed .of the motor, and consequently
the voltage of the dynamo, fallstoo low. An automartic
switchboard has been devised, which, as the speed of
the dynamo rises, alters the arrangement of the cells
from parallel to series, and thusavoids the risk of buck-
ling the plates. To cut out the dynamo when the bat-
teries are fully charged, advantage is taken of the
change in thespecific gravity of the electrolyte of a cell.

STEEL GIRDER CONSTRUCTION OF LAWRENCE ELECTRIC RAILROAD.

An hydrometer is placed in one of the cells, and as it
rises, the stalk closes a light contact which brings a
wagnetic belt shifter into play, and thus stops the dy-
namo. A similar device is made use of to bring back
the belt when current has been taken from the bat-
teries.

il
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Artificlal Coloring of Fruits.

The Bulletin d'A rboriculture, of Belgium, pointsout
the following sophistications to which fruits are at
present submitted in Europe. i

Acetate and sulphate of copper have for a long time
been employed for coloring plums that are too green.
The color of lemons is ‘*‘improved » with citronine and
naphthol yellow, and the green spots are imitated by
means of diamond green.

A pleasing color is given to strawberries by sprink-
ling them with sulpho-fuchsine or rhodamine, or else
a mixture of rhodamine and azo-red is used.

Nothing is easier than to give peaches a beautiful
color. To this effect there is employed a mixture of
rhodamine, azo-red and citronine, which is applied by
means of a brush and a perforated plate of zinc. -

The melon itself is not spared. Atropeodine or azo-
orange is introduced into the interior by means of a
tube, and care is taken to add a little essence of
melon.

Apples and pears come in their turn, and pretty va-
rieties of them are obtained by means of aniline colors,
which attack the flesh as well as the epidermis.

At a recent dinner Dr. Villon offered his guests some
pears whose exterior seemed to be intact, but which
internally exhibited the colors of the French flag. The
blue was obtained with Victoria blue and the red with
a mixture of rhodamine and azo-red.

—_— .t r-—

REMAREABLE CANNON VELOCITIES.—At the arsenal
of Rochfort a 63 inch gun was made up to the extra-
ordinary length of 525 feet by screwing additional
tubes to the muzzle so as to make it up to 90 calibers
in length. With a projectile of 99'2 pounds weight the
unprecedented muzzleveloeityof & 92 fnot seconds was
obtained.
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Sugar to Produce Muscular Work.

The subject of sugar as a food producing muscular
power was discussed last winter before an English
society by Dr. Vaughan Harley. From a brief sum-
mary of his paper, given in Nalure, we make the fol-
lowing extracts:

During a twenty-four hours’ fast, on one day, water
alonewas drunk; on another, 500 grammes of sugar
was taken in an equal quantity of water. It was thus
found that the sugar not only prolonged the time be-
fore fatigue occurred, but caused an increase of 61 to 76
per cent in the muscular work done,

In the next place, the effect of sugar added to the
meals was investigated.

The muscle energy producing effect of sugar was
found to be 8o great that 200 grammes added to asmall
meal increased the total amount of work done from 6
to 39 per cent.

Sugar (250 grammes, about 8 ounces) was now added
to a large mixed meal, when it was found not only
to .increase the amount of work doue from 8 to 16
per cent, but increased the resistance against fatigue.

As a concluding experiment, 250 grammes of sugar
was added to the meals of a full diet day ; causing the
work done during the period of eight hours to be in-
creased 22 to 36 per cent. :

The Theory of Hall,

O. Marangoni, writing in the Transactéons of the
Royal Lincean Academy and in the Nuovo Cimento,
has discussed the genesis, the structure, und the mor-
phology of hail a phenomenon in which electricity
plays an important part.

After criticising the theory of Volta, he expounds
his own views. A hail cloud is drawn out by the
wind in the form of a horizontal tongue. By its rapid
evaporation there is produced an intense cold. Thus
there are formed flecks of dry snow which, by frie-
tion against the minute drops of water, become, ac-
cording to Faraday, charged with negative electricity,
and are then attracted by the positive electricity of
the drops of water. The snow
flakes behind the cloud, <. e, to
the windward, are covered with a
layer of ice, at first dry and then
moistened. At the same time, ac-
cording torecent researches of Len-
ard, which have appeared in Wie-
demann’s Annalen (vol. xlvi., 1892),
they are charged with positive elec-
tricity, and are driven in an out-
ward direction by the positive elec-
tricity of the rain drops. Thus
being cooled below zero and break-
ing through the cloudy stratum,
they become charged anew with
negative electricity, are coated with
a new snowy layer and are again
attracted by the cloud. Each hail-
stone, taking a wavy line, becomes
enlarged by coating itself with alternate layers of
opague and transparent matter, and is ultimately
thrown to the right or the left, occasioning thus the
roaring noise which precedes the fall of hail, which
then takes place in two parallel bands, separated
from each other by a region of rain. These views agree
well with the structure of hailstones as often observed,
and with narrow linear extension of the hail over
belts of country, and with the generally short duration
of the storm.

As regards the structure of the hailstones, the author
notices the existences of a gradual passage from snow
to hail. He does not, however, seem to consider the
factthat hail often accompanies a westerly or south:
westerly wind (equatorial current), while snow rarely,
if ever, occurs except along with a northerly or east-
erly wind (polar current).

Some of the forms of hail studied fall without
lightning, but with a strong negative potential, while
the others are accompanied, in proportion to their
gize, with lightning and thunder.

It may be permissibleto regret that the awkward
word ‘‘lightning” has now become definitely estab-
lished in our language in place of the good old terms
‘“levin” and “laite.”

Fire in a Historic Buillding.

The roof of the old Speedwell Iron Works, at Morris-
town, N. J., caught fire April 19, and the firemen had
much difficulty in saving the building. The structure
has a history. It was erected just at the close of the
revolution by Judge Steven Vail. On the second floor
of the building Prof. Samuel F. B. Morse and young
Alfred Vail worked foryears to perfect the electro-mag-
netic telegraph instrument. On the same floor, in 1836,
the first successtul tests were made, and the nails used
to support the wires are still sticking in the beams and
joists. In the same building.- the machinery for the
steamship Savannah, the first to cross the Atlantic,
was built, and the wheels of the first American-built
locomotive were made there. The bell in the belfry
was cast before the revolution. It was cracked in the
fire and will be recast.



312

B e e ————————— ——
ELECTRIC CAPSTANS,

The illustrations, for which we are indebted to
Engineering, represent two electric capstans con-
structed by Messrs. Humpidge & Snoxell, Limited,
Dudbridge, Stroud, Gloucestershire, and differing in
the type of gearing adopted. Both are in daily requi-
gition, moving coal trucks, ete., empty and loaded, to
and from various parts of the yards, and each is capa-
ble of hauling two loaded 10-ton wagons round the or-
dinary curves and gradients at a speed of about 214
miles an hour. The working parts are contained in a
water-tight iron casing below the ground level, access
to the motors being readily obtained by means of a
small cover provided for that purpose. The motors
were made by Messrs. Crompton & Co., of Chelmsford.
They are commpound wound and take, in regular work,
a current of 45 amperes at 110 volts pressure; but will
pass a good deal more current at starting for a short
time without injury. The leads are brought to the
capstans in a 2-inch wrought iron pipe laid under-
ground ; and the starting switeh is arranged so that
the current is applied gradually, so as to start the
motor without undue shock: Inthe one case the motor
drives the hauling head by means of ordinary machine
cut spur gearing, with a com-
pressed rawhide pinion on the
motor spindle. In the other cap-
stan this arrangement was mod-
ifled, and the motor is geared di-
rect into the capstan head spin-
dle by means of a worm and
wheel. The greatest care was
taken to make this latter ar-
rangement as effective as possi-
ble ; the worm was made of hard
tool steel, double threaded, and
provided with a proper collared
thrust bearing. The worm wheel
was made of phosphor bronze,
accurately shaped to the worm,
and the whole arrangement
worked in an oil bath. The effi-
ciency, although high, was found
to be slightly lower than in the
case of the capstan with the spur
gearing.

The first capstan- has been in
dailyusesince May 25, 1891, and
is probably the first electric cap-
stan ever started in regular
wotk. It has advantages over a
capstan worked by water pres-
sure, principally on the score of
economy of working. The cur-
rent taken is direetly in propor-
tion to the work which is being
done, whereas with an hydraulie
capstan the full amount of water
is passed, whether any work is
being done or not.

The Municipal Art Soclety.
The exhibition of the sketches
in the competition invited by
the Municipal Art Society, for
the decoration of the court room
of Oyer and Terminer in the new
Criminal Courts building of New
York, has recently been held in
the Vanderbilt gallery of the
Fine Arts Society. Forty-seven
sets of designs were submitted,
which showed the decorators of
the American school of art to
good advantage. Mr. E. E. S8im-
mons’ design carried off the first
prize of $500, and he will eventu-
ally complete the work in the court room, when the
finances of the society admitof paying the $4,500 ad-
"ditional. The society is in a fiourishing condition and
numbers between 700 and 800 members. Mr. Wm. A.
Coffin, first vice-president of the society, recently as-
sisted a committee of citizens in Cincinnati to form a
Municipal Art S8ociety in that city, so that the good
work begun in New York is already stimulating other
cities to have similar societies of their own.
1t isa curious and instructive fact that some of the
grandest works of art ever made were produced under.
the direction of a committee of citizens which acted as
a jury to judge of the merits of the works submitted to
competition. Probably the most interesting competi-
tion on record was that for the bronze doorsof the
Baptistery in Florence, won by Lorenzo Ghiberti, and
the dome of the cathedral of Florence; won by Filippo
Brunelleschi. Both of these works are of pre-eminent
importance, and the story of the competition will live
forever in the delightful pages of that prince of biogra-
phers Giorgio Vasari.

- i

IN some places boys are employed to testeggs by
candle light. They earn $3 a week, and in about three
months they go to the hospital suffering with sore

eyes,

Scientific Qmerican.

An Important Rubber Concession.

The authorities of Madagascar have just granted to
the Hon. John L. Waller, ex-U. 8. consul for Madagas-
car, a concession, measuring in area 15 miles square, in
the district of Fort Dauphin, on the southeast coast,
and which is conceded to be one of the richest rubber
districts on the island. The country also abounds in
ebony, mahogany, rosewood, and teak. The discovery
of rubber in Madagascar is of recent date, as we noted
in our issue of October 28, 1893. The Madagascar
News states that Mr. Waller will stop the destruction
of the rubber trees and vines by the natives, as far as
his own eoncession is concerned, and will preserve them
by having the milk extracted in a scientific manner.
The trade will be specially benefited by the quantity
of rubber which will be obtained from the new source.

—_— . —— e -
Selling for

Cash and Buying on Credit.
One of the anomalies of railway management is that
pertaining to its financial conduct. The ordinary
stock and bond transactions and the dividends and
interest pertaining thereto are not here referred to,

but the income and outlays attaching to the econduect
of the business of the road. In ordinary commerecial

IMPROVED ELECTRIC CAPSTANS.

pursuits, and especially houses of large means, the rule)
is to buy for cash and sell for eredit, but in railroad
operation this is entirely reversed; they sell for cash
and buy on credit. The charges for the transportation
of passengers are collected in advance and for freight
are collected on delivery, but the payments for pur-
chases are in a majority of cases deferred as long as
possible. This practically amounts to a discount of
earnings and yet it is, as already stated, an almost
universal practice. The faet is that railroads, as at
present conducted, are run upon borrowed capital
Some of it is borrowed on its bonds; some from those
of whom it purchases supplies: and some from its pa-
trons in various ways which need not here be mention-
ed. Its owners (if a property so covered up with debt
as to consume in its carrying charges all its earnings
may be said to have owners others than its creditors)
rarely, if ever, supply the capital needed to conduct the
business—another particular in which railway oper-
ation differs from ordinary commercial affairs. Pos-
sibly when the stockholders of a road shall supply the
money needed to operate upon a business basis this
may not be the case, but until then it may be expect-
ed that railroads will go on selling for cash and buying
on credit—doing business on other people’s money—to

| their loss.—Railway Review.
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Golden Sands of the Pacific Coast.
BY CLARENRCE M. BUELs E.M., 8T. PAUL, MINN.

These auriferous deposits, denominated * black
sands,” ocecur at intervals from Takutat Bay, some 250
miles north of Sitka, in Alaska, to Santa Cruz Bay,
California, and have been worked for many years with
primitive appliances—sluice box and pan—the gold
being fine]flake or flour, less than twenty-five per cent
being saved. These deposits, already mined, milled
and on the dump, ready to work, contain a sufficient
quantity of gold to more than pay the national debt,
could i be saved ; but the prospector, finding two hun-
dred colors in his pan, little thinks that the color visi-
ble to the naked eye is but the 1,000,000th part of a
grain, finds i tso alluring that he at once rigs up arough
sluice box, and often sends a sample to an assayer who
gives him returns from $5 to $40 per ton, wonders that
he seldom makes more than $4 perday, though other
methods have been pursued in attempting to separate
the gold from the sands too numerous to relate.

Accompanying the gold is found platinum and
nearly all the platinoid metals. Chlorination has
been tried without sucecess, and the cyanide process
(McArthur-Forrest patent) proved a failure, the reason
chiefly being that the magnetic
iron, of which these deposits are
largely comiposed, converts the

cyanide of potassium into a ferro-
cyanide, and the zinc used in
precipitation is rendered inert by
reason of its speedy oxidation in
the humid saline atmosphere to
which it must needs be subject-
ed. On the Oregon coast, at the
mouth of the Coquille, the camp
of a thousand minersa few years
gince is now reduced to a single
miner. There are old beaches
miles back from the present
beaches, with beds several feet
in thickness, rich in gold, inex-
haustible in extent, unworked
now and awaiting some method
by which thepreciousmetal may
be extracted. This state of
affairs exists at Gold Beach,
Port Orford, Yaquina Bay,
Peterson’s Point, and over one
hundred other localities. Yet
each year sees its quota of
'Chinese working in their erude
manner and paying a royalty of
$1 per foot for the privilege.

The magunetie iron forms near-
ly #%, and is a mixture of the
protoxide and sesquioxideé of
iron, having 72 parts metallic
iron to 28 of oxygen. It is quite
hard and seratchesglass; strong-
ly magnetie, it is the same as the
loadstone, excepting that the
latter possesses polarity. It is
found in bature disseminated
through granite, gneiss, mieca,
slate, syenite, hornblende slate,
chlorite slate, and limestone, and
is suitable for making the finest
quality of steel. Zircon is also
found, though too small to be
noticed except mineralogically.
—38cience.

—— B 0 O e
¢ Cream-colored?”
18 Made.

A writer in the Economie Re- .
view reveals some of the secrets
of the milk trade, as discovered

by himself in an attempt to run a London dairy upon
honest principles. His first discovery was that all Lor-
don milk had to be ‘‘dyed ™ to suit the London fanecy.
This is effected by mixing about one teaspoonful of
liquid annatto, a vegetable dye of a harmless nature,
with every eight quarts of milk. In vain heexplained -
to his London customers that the proper color of most
milk is white. ‘They insisted that my white milk
was ‘chalk and water,’ and other people’s ‘eream-col-
ored’ milk was ereamy, beautiful, rich, and fresh. My
milk was skimmed, ete. I gave way in this thing alone.
I gave them their heart’s desire—the cream-colored
milk.” ;

How Milk

Artificlal Whalebone.

Mr. Muneck, aceording to the G'enie Cépil, has invent-
ed a process for making artificial whalebone. He
treats leather by sulphide of sodium, then soaks it for
24 or 86 hours in a weak solution of sulphate of potas-
sium, and afterward stretches it on a frame. The skin
is tlien dried slowly, and exposed to a temperature of
50° to 60° C. The influence of light, combined with the
action of the sulphate of potassium, renders the gela-
tine insolublein water. Theskin is then submitted to
pressure, and its properties are thus very nearly those
of real whalebone as regards hardness and elasticity.
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AN IMPROVED CULTIVATOR.

Our engraving represents an ingenious machine con-
structed by Messrs. Galland & Granjon. It isanim-
proved cultivator that can be easily operated by one
man. Itappear tousas if it ought to be added to the
most interesting of agricultural implements. 1t is
assuredly destined to render services in substituting
perfect mechanical work for labor that is laborious
when done by hand. If we are to believe the docu-
ments communicated to us by the manufac-

Long Distance Transmission of Steam.

At a recent meeting of -the American Society of
Mechanical Engineers, Eckley B. Coxe described a
method he had used in carrying steam a long distance.
At a colliery they wished to carry steam to a water
works about 4,500 feet over a hill from the boiler plant.
A trough was made by nailing the edges of two boards
together, so that they formed a right angle. The trough
was supported by two stakes driven in the ground and

machinery space, and 30 feet abaft this to the ward-
room and cabin, where the officers are berthed, while
the crew is accommodated forward, the space under
the turtle-back affording a commodious forepeak. The
full complement is forty-two, officers and crew. These
boats differ from the torpedo boats proper in having at
the ends watertight flats, which give the security of a
double bottom. The bunker capacity is sixty tons,
which gives a radius of action, on fuel carried, of 4,000

miles at ten knots ; so that the vessels may be

turers, the operator, having to exert a stress of
but from nine to ten pounds upon the winch
handles,can produce, through the combination
of the gear wheels, a stress of from 440 to 450
pounds upon the toothed cylinder, designed to
dig up and turn over the earth.

The principle of the invention consists in the
use, for the digging and weeding of the ground,
of a cylinder armed with steel teeth, to which
is communicated a rotary motion for the pur-
pose of causing the curved teeth to penetrate
the earth. Upon operating the machine, the
earth caught between the teeth is lifted and
turned over in a continuous manner. The ma-
‘chine, while operating, causes the carriage that
supports it to move forward. The frame of
this carriage is provided with a series of knives
that pass between the teeth and cut and break
the clods of earth at the moment that they are
lifted.

Our figure gives 8o correct .an idea of the de-
vice that it will not be necessary for us to give
a long description of it. It will be seen that
the apparatus consists of a central frame, car-
ried by another frame on four wheels. The
shaft, which is provided with large teeth or

= o

considered ‘‘ ocean-going ” in the widest sense,
as they would never be likely to be required to
go out of steaming distance of a British coal-
ing port in time of war. The armament con-
sists of one 12-pounder and two 6-pounder guns,
one pair of swivel torpedo tubes on deck, and
a built-in torpedo tube in the bow. These dis-
chargers are for 18 inch torpedoes. On her
trial the mean draught of the hull of the Hor-
net was 5 feet, but if the propeller be included,
ihe draught would be 7 feet 6 inches, as the
blades project below the bottom. The dis-
placement would be about 220 tons at this
draught.

The torpedo boat destroyers are all twin-
screw, and the engines in the Hornet are of the
ordinary tri-compound torpedo boat type, de-
signed by Messrs. Yarrow. The cylinders are
18 inches, 26 inches, and 89'¢ inches in diameter,
the stroke being 18inches. There is a separate
cylindrical condenser to each engine. The
usual air-compressing, distilling, electric light,
and other auxiliary machinery is carried.
There are a 24 foot whale boat and two 20 foot
Berthon boats. The safety valves on the
boilers are arranged to lift at a pressure of 180

picks, constitutes the digging cylinder. A
chain passing over the shaft engages at the top
of the upright frame with a sprocket wheel that
receives its motion from the winch handles. In order
to regulate the tension of the chain, the sprocket
wheel and gear wheels are mounted in a cap terminat-
ing at the upper part of the frame. The apparatus, as
we have said, is supported by four wheels, two in front
and two behind. The wheels are mounted at the ex-
tremity of levers jointed upon the axis of the digging
tool. A special combination formed of connecting
rods permits, through the winch handles, of raising or
lowering the tool at will. Thismaneuver serves on the
one hand to regulate the depth of the digging, and,
on.another, to entirel y lift the tool above the ground
in order to permit of the moving about of the appa-
ratus.

There is a slightly smaller size of the mechanical
digger than the one shown in our engraving. It is pro-
vided with two wheels only, but works in nearly the
same manner a8 the first model. This cultivator may
be advantageously employed for gardening and for
the culture of all plants that are grown in rows, such
as grapevines, beets, hops, tobacco, etc. The depth

AN IMPROVED CULTIVATOR.
crossing just beneath the trough. The pipe was laid
in the trough resting on cast iron plates, the pipe sur-

rounded by mineral wool and a similar inverted trough
placed over the top. To allow expansions, a bend

receiver was introduced in the pipe at the pumps.
This was made of three sheets of an old boiler, and
was 3tinches in diameter. This also served as a sep-
arator. As the elevation was 1,800 feet above the sea,
the cold was excessive in the winter time, but this
arrangement has beenin use since 18?7, has cost nothing
for maintenance, and has given no tronble. Mr. Coxe
believed that the secret in carrying steam long dis-
tances to anengine without causing a drop in the steam
pressure was in the use of a receiver or reservoir.

THE TORPEDO BOAT DESTROYER HORNET.
We have in previous numbers given particulars of
the two new sister torpedo boats Havock and Hornet,
lately added to the British navy. Both are remark-

of the digging may be regulated at will. One man,
with thismachine,
can perform the

was made to one side at the top of the hill, and then|
it was turned back to its original direetion. A large;

able for speed. The Hornet has attained 28 33 knots -

1b. to the square inch.

The boilers are the most interesting feature
in this boat. The heating surface in each
boiler is 1,027 square feet, and the bar surface 206
square feet, the bars being 6 feet 6 inches long. The
weight of each boiler with water and all fittings is &
tons 7 hundredweight, and it has been found on test
that a single one of the Hornet’s boilers will evaporate
12,500 pounds of water per hour. The boilers are
arranged in two groups of four, and are placed in two
separate stokeholds.

Seventy Miles an Hour.

The special train bearing the Vanderbilt inspection
party on the Lake Shore recently made some fast time
between Cleveland and Buffalo. The run from Cleve-
land to Erie, a distance of 9514 miles, was made in 95
minutes, including a four minute stopat Ashtabula for
water, making the total running time for the 95 miles
91 minutes. From Collinwood yards an 88 mile run
was made in 82 minutes, includinganotherfour minute
stop. From Collinwood to S8aybrook, a distance of 43
miles, was made in 36 minutes, or at a rate of 70 miles
hour. The run from Kingsville to Dock Junction, 33
miles, was made in 28 minutes, or a rate of 70°7 miles

an hour, the fast-

same work as five
or s8ix laborers
using the mat-
tock ; besides, the
work is much bet-
ter done, since the
earthis turned up-
side down and the
clods are divided
into small frag-
ments through be-
ing cut by the
steel knives
mounted between
each row of teeth.

The style here-
with figured is
capable of dig-
ging to a depth of
from six to seven
inches for a width
of twenty-six
inches. The small-
est model digs to
a depth of from
four and one-half
to fiveinches for a
width of from
eighteen to twen-
ty inches. The
weight of the ma-
chine renders it easy to handle. The large size weighs
308 pounds and the small one from 32 to 132 pounds.
Let us add that the operator, while the machineis in
action, preserves a vertical position, which is much
more hygienic than is that of the present method of
working.—La Nature.

SANTA FE, N. M., was founded in 1608, and is 7,000
_ feet above the sea.

est time ever
made on this divi-
sion of the road.
T h e locomotive
pulling the train
was No. 188, one
of the Brooks Lo-
comotive Works
10-wheel passen-
ger engines. This
run would seem
to disprove the
statement made
by some railway
experts that only
an 8-wheel type
of locomotive was
adapted for high
speed.

Lehigh Valley
engine 655, lately
rebuilt, was tried
between Buffalo
and Batavia, N.
Y., on May 7, and
ran a mile in the
face of a strong
wind at the rate

THE BRITISH TORPEDO BOAT ﬁESTROYEB HORNET.

or 32 milesper hour, which is a little in excess of the
speed of the new torpedo boat built in Germany for
the Brazilian government, of which an illustration is
given in our this week’s SUPPLEMENT.

The Hornet is 180 feet long and 18 feet 6 inches wide,
and is of the usual torpedo boat construction in gen-
eral appearance. The Hornet has eight boilers. The
hull is divided into thirteen compartments by water-
tight bulkheads, 76 feet amidships being devoted to

© 1894 SCIENTIFIC AMERICAN, INC.

of 82} miles per
hour. It is ex-
pected this engine
will be able to
: average 70 miles an hour drawing a heavy passenger
train.

CHLORINE water decomposes 80 readily that if found
at all in the stores it is generally of poor quality.
Sealed glass tubes containing five grammes of liquid
chlorine are now to be had in commerce. With one of
these it is possible to extemporaneously prepare one
Kkilo. of chlorine water,
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The High-Speed Brake Trials,

The trials of the Westinghouse high-speed brake on
the Pennsylvania Railroad, April 10 and 11, were a
disappointment, the wheels being slid by the great
pressure, and the stops being longer than those made
with the ordinary quick-acting brake. Therails were
in bad condition, however, and this undoubtedly con-
tributed to the result.

The trials were conducted by officials of the Pennsyl-
vania Railroad in the presence of representatives of
the brake company and various railroad companies.
The place selected was on the Philadelphia division,
and the plan was to run two trains on parallel tracks
at the same speed and apply the brakes at the same
moment. One train was fitted with the high-speed
brake, having a foundation brake which gave a lever-
age of 180 per cent with an emergency application and
the regular air pressure. The pressure in the cylinder
was decreased approximately with the speed by a
pressure release valve, until the brake power was re-
duced to the regular amount, viz., 80 per cent of the
weight on the wheels. The other train was fitted with
theregular quick-acting brake, giving a brake power

of 90 per cent of the weight. The result of three simul-
taneous runs was that in each case the high-speed ;
brake slid the wheels and did not stop in as short a}
" distance as the ordinary quick-acting brake; at forty-a:
four miles per hour the stops were 712 feet and 800
respectively ; at fifty-seven and one-half miles they
were 1,593 feet and 1,636 feet ; at fifty-nine miles, 1,323
feet and 1,454 feet. The track was a down grade of
about 27 feet per mile.

After these trials two runs were made with the train
fitted with the quick-acting brake, using also the pres-
sure release valve and employing 100 pounds air pres-
sure. The pressures rose to 80 pounds in the cylinder
and at fifty-seven and one-half miles the stop was made
in 1,155 feet and at sixty-two miles in 1,325 feet. By
comparing this with the record of the same trains:

referring to the various classifications and nomencla-
tures of clouds, of which that proposed by Luke How-
ard in 1803 is still in general use, Mr. Inwards said that
whatever system of naming and classifying clouds be
adopted, it should depend on the heightsof the various
clouds in the air, and he gave a few rough rules by
which the comparative altitudes of the clouds may be
judged when there is no time or opportunity to make
exact measurements. Among the indications by which

a cloud’s height in the air may be gathered areitsform |

and outline, its shade or shadow, its apparent size and
movement, its perspective effect, and the length of
time it remains directly illuminated after sunset. By
the last method some clouds have been estimated to
have been at least ten milesabove the surface of the

earth. The cloud velocitiesathigh altitudes have been j

carefully noted at the Blue Hill Observatory, Mass.,
U. 8. A,, and show, practically, that at about five
miles height the movement is three times as fastin
summer and six times in winter as compared with the
currents on tie earth’s surface.

Cable Tramway Signaling System.

In ecable tramway work in America, where, as a rule,
says the Railway World, a speed considerably greater
than would be permitted in England is usual, the ab-
sence of some method of instantaneous communication
with the engine room has been not infrequently the
cause of serious accidents. While the gripman of a
cable car has ordinarily complete control of its move-
ments, there is just the possibility of ,the gripper be-

jcoming entangled with the cable in case of a partial

fracture of the latter, so that the gripman may find it
impossible to drop the cable.
tinues its course with a speed equal to that of the cable
until the aceident has been notified to the power sta-
tions, and the cable has been stopped by shutting off
steam from the engines. Meanwhile, the darger tope-
destrians and general traffic isimminent, as theconduc-

In this case the car con- ;

using ordinary pressures and without the pressure;toris powerlesstocheck the speedof the car. Instances|

release valve, it will be seen that much better stops;of this occurred soon after the opening of the new
were made. ‘cable line on Broadway, New York, before the grip-

It may be argued that the condition of the rails was:
against the high-speed brakes, but probably a power-
ful brake is never required more than when a high-
speed train is trying to makeits schedule time in bad:
weather. At first sight the conclusion seems inevit-;
able that with this brake too great a leverage has been
employed. But we have heard no one speculate upon
the results if the stops had been made at seventy-five
ar eighty miles per hour. We doubt if the wheels
would have slid. And those are the speeds at which
we understood this brake was to have been most ser-
viceable. Certainly we are waking up to the require-
ments of the case at a very late date, if we must have
a new form of brake for stops at forty-five, fifty or
fifty-five miles per hour.

But granting that the brake would have met expec-
tations at really high speed, is it not going to be a
source of danger and expense if improperly applied at
speads under forty-five miles per hour? The ong#hun-
dred pound pressure quick-acting brake, on the other
hand, has already done good service on the Empire
State Express, and is a great step in advance of the:
present practice for high-speed trains. Weareinform- !
ed that the Pennsylvania Railroad will use it on its
fast trains.— Ra#way Engineering.

Phenomena of the Upper Alr,

At arecent meeting of the Roval Meteorological So-
ciety at the Institution of Civil Engineers. London, Mr.
Riehard Inwards, F.R. A. 8., the president, delivered an
address on * Some Phenomeria of the Upper Air.” He.
said that there are three principal ways in which the;
higher atmosphere may be studied : (1) By living in it;
on some of the great mountain chains which pierce
many miles into the air in various parts of the globe;
(2) by ascending into it by means of alloons; and (3)
by the study ef the upper currentsas shown to our
sight by the movements of the clouds.

After describing the effects of rarefied air on animal
life and natural phenomena, Mr. Inwards proceeded to
give an account of various balloon ascents which
had been undertaken with the object of making
mefeorological observations.

In 1850 Messrs. Barral and Bixio, when they had as-
cended to 20,000 feet, found the temperature had sunk
to 15° Fah., but this wasin a cloud, and on emerging
from this 3,000 feet higher, the temperature fell aslow |
as minus 38°, or 70° below freezing point. In 1862 Mr.
Glaisher and Mr. Coxwell made their famous ascent,
when they reached an altitude of about seven miles:
from the earth. A short time ago a balloon, without
an aeronaut, but having a set of self-recording instru-
ments attached, was sent up in France, and from the
records obtained it is shown that a height of about ten
miles was attained, and that the temperature fell to
minus 104° Fah.

Clouds are simply a form of water made visible by
the cooling of the air, which previously held the water
in the form of invisible vapor. Every cloud may be re-
garded as the top of an invisible warm column or cur-
rent thrusting its way into & colder body of air. After

men had become accustomed to the management of the
cable, and on one or two occasions a runaway ear did

serious damage before the cable could be stopped. As:

a consequence, the system was subjected to much un-
merited abuse, which, now that the gripmen have ac-
quired experience and accidents no longer happen, has
turned to commendation. But the misfortunes of the
Broadway line have resulted in the invention of an
electric signaling system, embodying some novel fea-
tures, which apparently precludes the possibility of
any danger from a stranded cable, even in the case of
the most unskilled gripman.

The system is now in working order on the Third
Avenue Cable Railroad, of New York. This line ex-
tends from the Post Office to 130th Street, and is
worked by two power stations; one located at Bayard
Street and the other at 65th Street. From the former
the cable extends south to the Post Office and north to
Sixth Street, about a mile in each direction; from the
latter are driven two cables—one to Sixth Street, a dis-

tance of 23/ miles, and the other to 130th Street, a dis-*

tance of 3){ miles. Throughoutall these lines has been
installed the new signaling system, of which Mr. Fred
Pearce, of New York, is the inventor and manufac-
turer.

With this apparatus it is possible to signal either
powerstationfrom any point of the road. Thereisprac-
tically but one warning that a car conductor requires to
send;thatis, ‘‘Stop thecable.” Thiswouldoccuronly:

Esuma,bly, by either \the gripman or conductor of a

car.

When the conductor raises the cover of the manhole
he lifts the automatic by means of its handle. This
strikes one in each power house, on either the large or
small gong, according to the location of the automatic
sending the signal. This isall he is expected to do,
I except to replace the cover,which he cannot do without
. first depressing the handle of the automatic. Raising
the automatic to send the first signal, *‘ winds up,” so
tospeak. the mechanism of the automatiec, so that it is
| prepared to send its own number automatically when
the tripping occurs.

Every signal sent is printed upon a tape, and the
-time of its receipt is alsorecorded.

When a signal is received the wrecking wagon from
the nearest station is sentto the automatic from which
.the signal was sent. This carries a telephone, by
. means of which conversation can be carrfed on with
.either telephone station or either powerhouse. After
1 the trouble has been remedied, the automadtic is again
| brought into use tosignal the engineroom. Theauto-
matic is raised once for each time it is desired to strike
the gong. ]

From the foregoing it will be seen that the cable can
be quickly stopped by any employe of the company,
the engineers considering the notice to stop as impera-
tive.

The fact that the automatics are operated by the
breaking of a closed circuit is a point of the greatest
value. As i8 well known, it means that upon the
breaking of the circuit at any point, and from any
' cause, the signal is instantly transmitted to each sta-
tion. If this signal is not followed within a reasonable
time by the number of an automatic, the conclusion is
reached that the circuit is broken, and repair to the
line is needed.

; Lifting a Locomotive nnder Difficnlties.

The Portland Transcript givesthe following account
of the raising of a Canadian Pacific mogul engine that
ran off an embankment into Harvey Lake on the night
;of January 13. The work was carried on under great
: difficulties, with the thermometer often being 30° below

:zero, and a snow blowing over the lake at times more
than 50 miles an hour, causing a suspension of the work
for days at a time. In preparing to raise the locomo
tive, weighing 60 tons, sixteen holes, 3}{ inches dia-
meter and 20.inches deep, were drilled in the solid rock
and as many steel posts were planted and set in lead.
| These were for fastening gny lines and purchases, and
; the men who drilled and set the posts were kept from
: freezing' by the aid of fires kindJed upon the snow. A
i number of ingenious fastenings for purchase blocks
‘ were made very near the track by sinking heavy oak
timbers in trenches at the ends of the ties that were
tamped with gravel and wet, which after twenty-four
hours were frozen so solid that they were quite as
strong as the iron fastenings upon the bluff. Very
heavy shear poles, 30 feet in length, were built and
:erected to overhang the embankment, and were pro-
‘ vided with two sets of very heavy ship blocks and falls
for lifting, and two of equal strength were placed in
position for pulling from the bluff. As no diver was
employed, everything was done from the surface, and
every precaution was taken to prevent delay to trains.
By the aid of a swinging mirror attached to a long
' pole, with light thrown upon it in the night by a dark
lantern, successful fastenings were made to the engine
15 feet under water with heavy grappling hooks. The
driving wheels were badly entangled in bowlders, ren-

when he was unable to detach the gripper; in every : dering it next to impossible to move the monster. With
other case he can drop the cable and stop his car with- | three locomotives working upon independent pur-
out the necessity of communicating with the power,chases, and aided by the buoyancy help of the water, it
station. But the new system provides for an indefinite ' was finally drawn to the surface. At one time, while
number of signals, and in addition secures communica- ‘ attempting toraise the engine and tender, it wasfound
tion with any one of the five stations. that the locomotives were exerting a force of 240 tons.
Placed between the tracks, at regular distances from - —
each other, are manholes, each containing a so-called How to Glive a Fomentation.
“gutomatic,” from which lead the wiresof cables &  Only those who have not tried the remedial effects
the power house and telephonic stations. Plug;of water, both hot and cold, doubt its efficacy in many
switches are provided, wherethe wires of the telephone forms of disease. It is perfectly safe to applya fomen-
can be attached when it is necessary to talk from any tation in case of severe pain before a physician is suni-
manhole to any other manhole, or to any of the sta-: monred, and very often it relieves the sufferer beforehe
tions. _ {arrives. This is the way to do it : Take half a dozen
Each signal sent consists of a certain number of thicknesses of flannel large enough to more than cover
strokes on a gong, each having an arbitrary meaning. ' the seat of the pain, fasten them together, for con-
One stroke means ‘‘stop the cable;” two strokes, “ go’ venience in handling, wring them out of very hot
easy;” three strokes, “go ahead;” four strokes, ‘fire.” | water (use a clothes wringer to save the hands) and ap-
In the engine room of each powerhouseare two gongs, | ply as hot as the patient can bear it. A dry flannel

alarge one and a small one, and on these gongs the
signals are sounded. Two gongs are used in order to
distinguish between the different portions of the road.
When the larger gong rings it means that one of the
65th Street cables must be stopped instantly, and the
engineer at the Bayard Street house Knows that the
difficulty is not with his line. At the same time an
annunciator is dropped at the signal box in the 65th
Street houseto indicate whether the ‘“up ” or ‘““down”
cable from that house is in trouble. When the smaller

| may be put between the skin and the wet cloth, if pre-
: ferred, and over all a large flannel should be placed to

keep the heat in. When the cloth begins to feel cold,
| it should be wrung again. Three or four applications
| will generally relieve a stiff neck or an attack of rheu-
matism in a joint.

A fomentation may be needed when there is no hot
| water in the house. It may be quickly prepared by
' wringing out the flannel compress in cold water, laying
. it between the folds of newspaper and putting it on a

gong rings the Bayard cable isstopped, and the 65th! hot stove or holding it around a stove pipe until hot.

Street house ignores the signal. So far, this only pro-
vides for the stopping of either cable, and is done, pre-
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The paper protects the cloth, and when steam begins
to come out can be easily removed.
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BICYCLE EXERCISES AT LEIPZIG.

* Professional Riding for the Championship of
Europe for 1894.” TUnder this title two of the most
celebrated artistic riders competed in Aibert Hall of
the Crystal Palace at Leipzig on January 25 last.
They were the American, N. C. Kaufmann, and the
Frenchman, August Gouget. Kaufmann had often
been in competition with Gouget, and has now won the
championship. The competition wasso arranged that
the champion was to perform feats which were to be
performed afterward by his adversary, and véice versa.
There were two referees, who were to select a third.
These three judges chose a jury consisting of five men,
who were to fix the number of points to be given, the
highest number of points to be given for one exercise
being five. The two competitors put up a stake of
1,000 marks ($238), and besides this the victor received
a gold medal worth 300 marks ($71).
lasted four hours, and was
watched with the greatest
interest by an audience of
thousands. Each rider per-
formed feats in his own way
on cycles of all kinds. While
the Frenchman excelled more
in gymnastics and acrobatic
feats than in balancing, Kauf-
mann surprised the audience
by a number of tricks such
as had never been seen be-
fore, which he performed with
wonderful skill, surety and
elegance. Kaufmann won by
284 4-5 points against 228 2-5
points.

In the accompanying en-
graving we show a number of
the exercises which were per-
formed by the two men,
Figs. 1 to 6 being feats per-
formed by Kaufmann, some
of which were well copied by
Gouget, and others not as
well ; while Figs. 7 to 10 illus-
trate exercises in which Gou-
get far surpassed his oppon-
ent. The remarkable exer-
cises on the steps and ladder
were not attempted by Kauf-
mann. Gouget was not to be
scorned as an opponent.—
Hlustrirte Zeitung.

—_———pt

Woman’s Suffrage and

Woman’s Brain.

The present very active and
enlightening agitation over
the question of woman’s suf-
frage calls up again the many
now established facts about
the physiological differences
in the nervous system of the
sexes, Not very long ago, Sir
James Crichton Brown deliv-
ered a series of lectures in
which he aimed to show, from
actual data, that the brains
of women were not only rela-
tively smaller, but essentially
different in structural ar-
rangement a nd functional
characteristics from those of
men. He in particular showed
that the vertebral arteries in
women are larger in propor-
tion to the carotids than they
are in men, and that the cere-
bellum and posterior parts of
the brain were therefore more
nourished proportionately.
The brain of woman is four
per cent smaller than that of
man after deducting the fac-
torsof height and weight (Debierre), and woman’sbrain,
as soon as it reaches its apogee, immediately begins to
decline in weight, so that senile atrophy is manifested
sooner than in man. .

There is no doubt, we believe, in the minds of physiol-
ogists that the mental characteristics of women have a
structural basisin the conformation and amount of her
nervous tissues, and that no amount of training will
make the male and female brain alike.

Of course, all this does not in the least prove that
woman’s mind is not adapted to the demands of sufl-
rage, or of political, jury, and militia duty. It only
shows that the result of conferring suffrage cannot be
positively predicted either one way or the other,
sinece it would be injecting into our political system an
entirely new factor.

‘We admire the eloquence and are affected by the en-
thusiasm of the agitators for and against suffrage. But
we have littlefaith in those who assure us that it would
8urely be a blessing—or a curse—if women went to the

The contest !

polls and sat in the jury box. It is an experiment
which may or may not turn out wisely.—Med. Record.

=
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The Fall River Liner Priscilla.

The trial trip of the Priscilla, the new steel passen-
ger steamer of the Fall River line, -the largest side-
wheel steamer afloat, took place May 9. Her speed is
20 knots an hour. The hull of the Priscilla, built by
the John B. Roach Company, of Chester, Pa., is 42315
feet long on the water line, 52 feet on the beam, and
2015 feet in depth, divided into 61 water-tight com-
partments. The main engine has 8,500 horse power,
and drives a pair of feathering paddle wheels, 35 feet
in diameter. The engines and boilers are similar to
those in the other Fall River boats, except that the
motive power is greatly increased. The boilers—ten
in number—are of the single-ended Scotch type, max-

BICYCLE EXERCISES AT LEIPZIG.

imum pressure 150 pounds. The boilers have a mean
diameter of 14 feet and are 144 feet long. The
steamer is provided with two large fire and wrecking
pumps on the main deck. The engines and boilers
were made at the works of W. & A. Fletcher, Hobo-
ken, N. J.

The Priscilla isdecorated in the style of the Italian
Renaissance. The great staircase, which from time
immemorable has been a distinctive feature of the
American side-wheeler, is of solid mahogany. The
quarter-deck is laid in marble mosaic. The dining
room is finished in mahogany. Five decks permit of
large rooms for the use of the passengers, the saloon
being particularly fine. There are 361 staterooms, and
in the cabins are 219 berths. The steamer is lighted
by 1,900 incandescent lamps, and there is also a cold
storage plant. The Priscilla will carry, in addition to
her cabin passengers, 89 second-class passengers. The
total cost of this magnificent vessel, when complete,
will be;$1,500,000.
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The Army as a High School.

We gave prominence to Captain Burns’ proposed
system of army education in acecordance with our gene-
ral policy of encouraging discussion on subjects relating
to the interest of the services. There is another side
to the question, and this is presented in a communica-
tion we have just received. Our correspondent asks a
question that is being asked by many other officers of
the army, and that why the district school should be
brought into the army; why in time of peace i1nen who
are not even possessed of a common school education
should be enlisted for the army. The country has a
schoolsystem, agoodone, free toall whochoose toavail
themselves of it. A young man whose early youth has
been so misspent that he is an ignoramus at the age of
twenty-one should not, our correspondent thinks, be
allowed to encumber the service. It is nothing to the

purpose to say that his want of the knowledge that
every American boy of four-
teen ought to possess is his
misfortune, not his fault;
that the necessity of working
for a living has kept him
away from school. Thesame
plea may be advanced, rela-
tively, by the youth with a
spinal curvature, that he is
not to blame for the disquali-
fication. There is no lack of
young men who are fit, men-
tally as well as physically, for
theranks. The recruit is to
be a soldier, and if, after he
has enlisted, he is to pass a
portion of his time in learn-
ing what every young Ameri-
can is supposed to know, so
much time is taken from that
which might be spent in
teaching him how to become
a soldier. When the recruit
goes to the post school, he does
80 by order; he is thus made
to feel his ignorance, and that
he is in this respect apart
from and beneath his fellows,
and he does not like it. That
is to say, the American youth
does not. The foreigner who
enlists for food, shelter, pay,
and clothing, cares very little
about anything else, for he
has always been under some-
body in the Fatherland.
Many of the enlisted men
who make up the vast Euro-
pean armies are necessarily
recruited from the peasantry
who are dull naturally, and
ignorant from force of circum-
stances. Such men offer a
fine field to the schoolmaster.
But with an army of only
25,000 men we can afford to
be more circumspect and to
reject applicants who have
not already received the ele-
mentary instruction that
Europeans find necessary to
administer to their untaught
masses. The American youth
is usually in advance of i&;
and if the recruiting officers
will exert themselves the new
men who come into the ser-
vice need not be a stupid lot.
Let there be a system of'in-
struction at all posts, but let
it be military in its trend, our
correspondent argues, and
serve for those who show apti-
tude for the position of non-
commissioned officer and for

sions. Let the instruction be of such a nature as to
create in the mind of the soldier the conviction that he
is bound to make fair return to his country for its fos-
tering care of him and of his home.—A4rmy and Naovy
Journal.

FROM many observations and experimenis M. Ph,
Lenard finds that drops of water falling upon water or
wet bodies generate electricity, the water becoming
electrified positively, and the air escaping negatively
electrified from the foot of the fall, and light impuri-
ties in the water diminish theeffectconsiderably. The
essential conditions of electrification are the concus-
sions among the drops themselves and against the we
rock, no effect being due to the water’s fall through
the air and its dispersion by it. A jet of water falling
from an insulated tank to an insulated pail electrified
the latter positively, while the negative electrification

| 0f the surrounding air grew to several }lundred volts.

those who desire to go up for examination for commis-

«
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RECENTLY PATENTED INVENTIONS,
Rallway Appliances.

CAR CoUPLING.—Charles H. Smith,
Birmingham, Ala. This is animprovementin the side-
latching type of coupler, and thetinvention provides
novel, simple, and efficient means for connecting such a
coupling with the elongated coupling link of an ordinary
Iink and pin coupling, also providing an attachment for
the drawhead of a side-latching car conpling which will
prevent the drawhead from falling upon the track in case
it becomes detached from the car frame at its rear end,
together with a novel means for uncoupling a partly de-
tached drawhead.

LUBRICATOR FOR CAR OR OTHER AX-
1.Es.—John S. Washburn} Hackensack, N. J. Althongh
more especially designed for raflroad use, this improve-
ment is also applicable to shafts of stationary machinery
in mills or elsewhere, where the shafts have end play in
addition to their rotary motion. The box has a lower
oilchamber or space,’and carries a free-rockingj oil-lifting
apron operated by the end play of the axle to raise the
oil lifter and convey the lnbricant from the well to the
journal, which will thos be poeitively and antomatically
lnbricated with but little or no friction. There may also
be arranged on the opposite side of the box a sponge car-
ried by a spring to more effectnally promote theldistribu-
tion of oil along the axle journal.

SwiTcH WORKING MECHANISM.—Ro-
bert E. Brackelsberg and George G. Edwards, Portland,
Oregon. These inventors have made an improvement
in devices o antomatically throw a switch by the move-
ment of a train, and which will aleo close the switch.
The mechanism is of a simple and sabstantial character,
and may be connected with any ordinary switch or switch
stand, the connection being so made that theswitch may
be operated by hand in the nsnal way, and also operated
by the train without interfering with the switch stand.

Electrical,

CoMMUTATOR BRUSH.—Rudolf Kers-
berg, Hohenlimburg, Germany. This brush consists of
a metallic cloth or fabric formed of wire spirals screwing
one in the other, single wire spirals being inclosed in the
fabric. The device is simple, durable, and efficient, and
80 arranged as to prevent the dust arising from the con-
tact of the brosh with the commautator from gettling in
or adhering to the parts forming the brash.

Agricultural,

Prow.—John D. Burkhart, Charlie H.
‘Waterman, and John D. Smith, Dayton, Washington.
Theee inventors have made an improvement in combined
billside and sulky plows, providinga doubleplow carrying
a righthandand left hand share, and means whereby
either plow may be resdily carried to and from engage-
ment with the ground. The forward axle may also be
adjusted independently of the adjustment of the plow-
shares, and either beam and.its'share may be disconnected
from the carriage, both beams being normally connected
with the carriage in snech manner thst ene plow will ride
apon a swiveled wheel on the land, independent of the
other plow, in position for work.

MowER. — Richard McGahey, Walla
‘Walls, Washington. This i8 an improvement in ma-
chipes having the finger bar and sickle located at the
front,ahead of the team, the invention providing a con-
struction whereby the team can draw the machine with
fese labor than when attached to a side bar machine, the
machine being more readily manipulated, and adapted to
be directed straight acroes a field or worked alonga hill-
gide. The sickles are in view of the driver, who com-
pletely controls every part of the machine, in which
there are leas than the nsual number of parts, so that it
can be very economically and strongly made.

CHEESE-FORMING MACHINE. — Henry
R.Van Eyck, Zeeland, Mich. To work soft cheese into
proper form, and cat it into cakes according to a prede-
termined weight, is the design of this machine, in which
the invention consists principally of a conveying and
agitating screw operating in a casing having a contracted
outlet discharging onto a conveyer belt propelled by the
cheese discharged from the outlet, the speed of the belt
being governed by the weight of the cheese on it

BAND CUTTER AND FEEDER.—William
8. Van Wechel and Dennes L. Wynia, Orange City,
Towa. These inventors have designed a simple and in-
expensive mechanism to be connected with any ordinary
thrashing machine, to feed bundles of grain to the cylin-
der, cut their bands and separate them so that the un-
thrashed grain will be evenly fed. The machine is
adjustable for bundles of different sizes, is designed to
be thoroughly efficient, and not liable easily to get out of

repair.

Mincellaneons.

MI1LEWAGON.—Nicholas Milbank, New
York City. This wagon is especially devised for the
carriage of bottled milkin the boxes in which the milk
was primarily packed, thus avoiding the necessity of
extra handling of the milk, which is carried in this im-
proved wagon in a manner most convenient for re-
moval.

HorseE CovER.—Edward H. Cooper,
Fond du Lac, Wis. As an improved article of manufac-
ture, this inventor has devised a form of blanket fasten-
ing, permitting the blanket to be drawn closely to the
animal at the front, or left loose as may be desired,
anovel formof girth hook aidingin such adjustment.

HORSE SHOE.—Frederick W. Bach,

New York City. This shoe is provided on oppositesides
with a series of calks arranged diagonally; with  the
outer portions ahead of the inner portions, thus spren-
ing the effective bearing pointa of the several calks over
a pretty large surface. The calks are not continned to
the outercarve of the shoe, and are not liable to injure
the horse’s legs or feet, but they give the shoe a'strong

grip on the ground to prevent the glipping of the horse |

n any direction, when either pulling or backing.

ANIMAL MvuzzLE.—Thomas H. John-
son, Plymouth, Fla. A frame fitting the animal's muz-
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zle has a gravity-actuated guard piece at the nose, per-
mitting cattle or horses on which it is applied to eat
erass or herbage with their heads in lowered position,
while the parts antomatically adjust themselves when
the head is elevated to close and lock the front of the
muzezle, preventing the animale from injuring fruit
trees, etc.

ANIMAL TRAP.—Frank D. Hay, Keo-
kuk, JTowa. This trap has a dumping ‘platform which
forms a perfect support for an animal entering, but which
acta to depoeit the animal, after entry, into prison com-
partment, from which escape is impossible. The trapis
especially designed to catch and cage rats and mice.

CroTHES LINE SUPPORT.—Charles G.
Norlinand Frank Lindstrom, Marquette, Eansas. The
line is, according to this invention, made fast at one end,
and is pendent near ita other end on a rotatable pulley,
there being a weight on the pendent end of the line,
while there are link bars loose on the line adapted to en-
gage hooks on the supports. The improvement affords

. ready means of placing clothes on the line and making

the line taut without the use of props.

HAT oR BONNET HOLDER.—Isaac D.
Van Gorder, Niles, Mich. This is a novel supporting
device particolarly adapted for the adjustable support of
a trimmed hat or bonnet, either in a shipping box or on
a display stand, so as to securely hold the article in a de-
aired position, and avoid dislodgment, while it may be
readily removed when deaired without injury. The
holder consista principally of a base to be secured to the
bottom of a box, and having a socket in which is held
astandard carrying two pairs of horizontally projecting
and curved limbs.

MATTRESS FILLING. MACHINE.—Will-
iam H. Putnam, Durand,Mich. This machine has apper
and lower stretches of pliable material, a follower, a take-
up mechanism, and side and top and bottom boards, by
means of which the filling may be readily and conve-
niently held in proper quantity and perfect distribution,
and fed in that shape to the casing, the filling while being
forced into the casing having pressure equalized upon it
tosuch an extent that no portion of the filling will be dis-
tarbed while it isbeing placed in the cagsing. The ma-
chine is of durable and inexpensive construction, and

readily adjustable to produce mattresses of different :
gizes,

Sora BED.—Eric Sodergren, Brooklyn,
N.Y. Thisinventor has designed a compact construc-

tion affording a receptableat one end of the sofa, and :
within the sofa frame a vertically adjustable spring bed, ;

connected with the sofa seat 8o as to be elevated when
the seat piece is elevated, and thus removed from the
top of the sofa frame, and to be antomatically depressed
to a horizontal plane by a retarn of theseat piece. The
sofa is thus readily convertible into a single bed tbat
doesa not take up more floor epace than the sofa.

DEVICE FOR LIBERATING ANIMALS. —
Charles C. Partridge, Hyde Park, Mass. This improve-
mentis specially designed for releasing horses from the
fastenings in their stalls in case of fire, and leading them
out of the stable. 'In ¢onnéttion with sliding partitiona
between the stalls arelocking devices connected with a
cable operatsd by a drum mechanism on the outside of
the building, whereby the amimals connected with the
releasing cable will be forced to move therewith, and
will thas be led out of the building.

MAKING STAINED GLASS PANELS.—
HenryC. Hughes, London, England. This invention
is an improvement on a former patented invention of
the same inventor, for welding together differently col-
ored pieces of glassin artistic design, and painted with
vitrifiable enamel color, substituting in the process a
cheaper and better material than sheet platinom, and
providing also an improved bed upon which the welding
iseffected, the bed replacing the fire clayslab previously
designed. )

CUTTING MACHINE.—Perry E. Wilson
and Philip M. Hesch, Jr., Titusville, Pa. Thisinvention
relates to machines adapted to cut paper, asbestos cloth,
etc., from rolls, the machine provided being capable
of handling large and heavy rolls, and having means for
conveniently adjusting the rolls vertically, also cutting
the material in strips of any desired length, the cutting
and feeding mechanism being so arranged that they
may be operated at any point omone side of thems-
chine.

WHEEL TIRE.—Harry M. Devoe, New
York City. This is an elastic tabular tire provided in-
teriorly with a continuous coilspring whose convolutions
are connected on the inner side of the tire by wires in-
terwoven with the coils The improvement forms a tire
forpulleys and wheels for frictional driving gear and
for vehicle wheels in which collapging will be avoided
and the necessity of inflating with air will be obviated,
the tire not being destroyed or materially injured by
being punctured.

SPoEKE SoCKET.—Philipp Schneider,
Chattanooga, Tenn. Thisis a re-enforce and protecting
device, comprising two half sections each formed with

: & semicircular end portion, the adjacent edges of which

join to completely encircle the spoke when fitted there-
on, the same being securely held in the felly sockeis, and
preventing the dirt from entering and the spokes from
becoming quickly worn or weakened.

TRUNK.--Ernst L. Forsgren, New York
City. This trunk has a removable casing within an
outer shell, and its constraction is such that it may be
conveniently packed and articles ‘readily removed from
any compartment without distarbmg the contents of the
other compartments. The casing is mounted to turn in

the phell, gnd is provided with longitudinal partitions :

torming separate compartments, with a hinged cover
for each compartment nade of two spring-pressed sec-
tions. '

GRAIN METER. — James W. Coker,
Niles,Mich. Thisis a device for attachment to an ordi-
pary grain chate to antomatically messure and discharge
the grain, and consists of a tilting comparted box turn-
ing on a stationary pivot below the chute, and having
two notches in a circle whose plane is perpendicular to
the pivot, a stationary curved apertured plate forming
the bottom of the comparted box, while there )is a jmov-

, able wing injthelchute aud a latch operatively connected
.‘Iwit.h the wing and adapted to engage either of the
' notches to lock the tilting box in either of its normal
: positions.

: Baa HOLDER.—George S. Ingle,
Evansville, Ind. This invention comprises a portable
i frame with uprights in which slides a platform, and
[ means for raising, lowering, and locking it, a detach-
: able spout or chute being vertically adjustable on the
. standard, and there being movable hooks attached to the
[ spout for supporting the mouth of a bag and hold-
i ing it open while being filled with grain. By means of
' the adjustable platform, bags, barrels, etc, may be
;readily raised to such height that they may be con-
. veniently handled. .

CorY HOLDER.—Rosecrans Sheldon, |
Chicago, Il. "Phis is a device of simple construction, on
which a book or manuscript may be readily fastened
and held at any desired angle. It also has an aligning
arm adapted to move over the lines to be copied to in-
dicate the progress of the copying, simple means being
provided for moving the line arm line by line by merely
touching the handle.

STAMP HOLDER AND MOISTENER.—
: George Loomis, Parkersburg, West Va. In the front
i portion of this box is a sponge cap, at the rear of which
: are vertical sfamp compartments in which the stamps lie
- singly, -oue upon the other, on spring-pressed plates,
i whereby they will be normally raised to about the level
‘ of the box, from which they are removed separately and
drawn over the top of the sponge.

PASTEURIZING AND RACKING OFF
BeER.—Adelbert O. Miiller and Andreas Giesen, Fre-
mont, Neb. Theseinventorshave devised a very cheap
and simple apparatus throngh which beer to be racked
or bottled may run in a constant stream, and by means
of which the beer may also be sterilized and cooled to its
proper temperatare. The operation is such that the
froth is kept back and the beer is delivered without loss
of carbonicacid gas,

REGISTERING MEASURES OF LI1QUIDS.
—Francis Gerau, Brooklyn, N. Y. This is a device to
be attached to a fancet. to indicate and register the num-
ber of glasses or measures of liqniddrawn from a cask
or barrel. The construction of the mechanism is such
that, when connected with a faucet for drawing beer or
ale, itregisters only when the device is turned in one

direction, enabling the glass or measure to be brought
; beneath thg fancet as many times as necessary to proper-
1y fill it. S

DEsiGN FOR A BOTTLE. — Alphons
Dryfoos, New York City. The cross section of this bot-
tle is approximately triangular, but with one of the sides
of the triangle convexed to form the segment of a circle.

Nore—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 ANB PUBLICATIONS.

THE CENTURY COOK BOOK AND FAMILY
MEDICAL ADVISER. By Jennie A.
Hausay. Chicago: Laird & Lee. 1894.
16mo. Pp. 353, illustrated. Paper.
Price 25 cents.

This low-priced receipt book contains a large number
of plain practical receipts in which all foreign names for
dishes or their ingredients are eliminated., The work is
profusely illustrated. The secg'ons devoted to * Table
Etiquette and * How to Keep Persons and Things Neat
and Fresh” are especially valuable. The medical sec-
; tion treats of emergenciesand all the dieeages which are
‘8o ill-advisedly treated in receipt books, such as con-
sumption and scarlet fever.

AN INTRODUCTION TO STRUCTURAL
BoTANY. (¥Flowering Plants.) By
Dunkinfield Henry Heott. London:
Adam & Charles Black. Pp. 288, 113
figures. Price $1.

This book is designed to be a first guide tothe study of
the structare of plants, and to awaken among pupils in
schools and private stundents a genuine interest in the
study of living things. Three types are especiallymade
the subject matter of study, exemplified by the wall
flower, the lily, and the spruce fir, with the idea of im-
parting as thorough a knowledge as poesible of a few!
plantarather than scraps of information about a larger
number.

SUN AND SHADE. An artistic pericdical.
New York Photogravure Co. Large
quarto, monthly. $4 a year.

The Aprl number of this periodical contains eight

plates: Rose Coghlan, the noted actress ; The Reproof;.
Aristocracy ; A Study from Life; Salvator; The'
Drunkard’s Wife ; Smithsonian Institntion ; An Avenue
of Willows. The very high character of the work has:
given this publication a well deserved reputation. Each

picture is worth being framed, and will bear as close
; criticism as many much more expensive proof prints.
’ e publishers announce 88 a special feature a series of
! reproductions directly from the original paintings of the
; gems of the British National Gallery.

{ WATER OR HYDRAULIC MOTORS. Bg
R. Bjorling. London: E.

Phii\if)

F. N. Spon. New York: Spon &
Chamberlain. 1894. 208 illustrations.
Pp. 287. Price $3.50.

The author hasplaced this book before the public to
supply awant which seems to exist for a treatise on this
| subject which shall give a treatment not too mathemati- :
cal for the general reader. In all hydranlic machinery !
there is an especial temptation toward mathematics, a °
temptation which the author seems to have succeeded in !
resisting. The work s very excellently printed on good ;

paper, and has numerous illustrations. i
A TREATISE ON' ELEMENTARY HYDRO-
STATICS. By John Greaves, M.A.
Cambridge. 1894. Pp. 201. Price $1.10.

The volume just reviewed was commented on as being
without mathematica ; the present one treats the subject
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of hydrostatice more generally, and with mathematica to
the exclasion of calculus, except where certain alterna-
tiveproofs are given using this mathematical method.
It iswritten for an especial English examination, so that
it is definitely limited in scope.

THE MAGNETO HAND TELEPHONE. Its
construction, fitting up, and adapta-
bility to everyday use. By Norman
Hughes. New York : Spon & Cham-
berlain. London: E. & F. N. Spon.
1894. Pp. 80. Price $1.

The title of this very neat little manual indicates its
subject. It isdevoted to the telephone, which is now
public property. Itis veryshortand practical, and will
tefound valuable for amsteurs and beginners in theart.
A congiderable portion of the treatwe is devoted to the
practical lineman’s work.

How 10 RUN ENGINES AND BOILERS.
Practical instruction for young engi-
neers and steam users. By Tpgberi
Pomeroy Watson. New York : Bpon
& Chamberlain. London: E. & F.
N. Spon. 1894. Pp. 125. Price $1.

Likethe volume on telephones” reviewed above, this
belongs to the Spon & Chamberlain series of practical
hand books. Itis an entirely practical book, and one
which we think will be of value to the engineer. At its
end it contsins a species of contents mistekenly termed
an index.

¥ Any of the above books may be purchased through

this office. Send for mew book catalogue just pub

lished. MuNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

MAY, 1894.—(No. 103.)

TABLE OF CONTENTS.

1. Elegant plate in colorsshowing a handsomeresidence
recently erected for William H. Bartlett, Esq., at
Evanston, TIl. Two perspective views and floor
plans. Mr. J. L. Silsbee, architect, Chicago, Iil
A very picturesque design.

2. Plate in colors showing a cottage at Mt. Vernon,
N. Y., recent!y completed for E. J. Walther, Esq.
Two perspective views and floor plans. Mr. L. H.
Lucas, architect, Mt. Vernon, N. Y. An excellent
design.

3. Cottage at Morgan Park, Ill, recently erected for
G. F. Patterson, Esq., at a cost of $3,000 com-
plete. Two perspective views and fioor plans.
Mr. H. H. Waterman, architect, Chicago, Ill.

4, A summer houseatSonthampton, Long Island, N. Y.,
recently completed for H. M. Day, Esq. Two per-
spective views and floor plans. A model design.
Messrs. G. E. Harney & W. 8. Purdy, architects,
New York.

5. A residence at ¥ortchester, N. Y., recently erected

‘for Walter S. Haviland, Esq. Two perspective
views and floor plans. A very pleasing design.
Mr. Louis Mertz, architect, Portchester, N. Y.

6. Floor plans, interior view, and two perspectivesof a
residence receutly completed at Hackensack, N.J.,
for George A. Vroom, Egq. An excellent design
and unigue plan. Cost complete $6,950. Mr.
ChristopherMeyer, architect, New York City.

7. The Barnum Institate of Science and History, of
Bridgeport, Conn., donated by the late Phineas T.
Barnum. A one-half page perspective view. Cost
for building and grounds $100,000. A fine exam-
ple of the Romanesque style of architectare.

8. A residence at Stamford, Conn., recently erected for
Oliver G. Fessenden, Esq., at aj cost of $5,199.
Two perspective viewsandfloor plans. Mr. Wm.
H. Day, architect, New York City. A very pleas-
ing design.

9. A cottage of moderate cost recently completed for
Hiram R. Smith, Esq., at Randall Park, Freeport,
Long Island, N.Y. Cost complete $3,900. Two
perspective views and ffloor plans. Mr. Wm.
Raynor, Freeport, Long Island, N. Y., architect.
A very attractive design.

10. “ Otter Cottage,” recently completed for Henry H.
Adams, Esq., at Belle Haven Park, Greenwich,
Conn. Mr. H. W. Howard, architect, Greenwich,
Conn. An attractive design in the colonial style of
architectare. Two perspective views and tioor
plans.

:11. A colonial cottage at “ The Bluffs,” Mt. Vernon,

N. Y., recently completed for E. A. Hunt, Esq.
Two perspective views, an interior view and fioor
plans. Mr. Louis H. Lucas. arcbitect, Mt. Vernon,
N.T. :

12. Half-page engraving showing hall and staircase of a
London dwelling.

13. Miscellaneous Contents : Clients’ right of replicating
design.—Shop and mill construction.—Seasoning
oak.—Beautiful designs in parquetry work, illus-
trated.—The effect of fire on concrete.—Water-
proof cellars.—Emboesing wood.—Steel butt with
ball-beanng washers, illustrated.—* The Holland *
radiators, illustrated. — Graphite paint. — Sand-
papering machines.—The Van Wagoner & Wil-
liams Hardware Company.—Window screensand
screen doors.—Maple flooring.—The Pullman sash
balance, illostrated.—Portland cement walks.—
Subterranean London.-—An alloy which adheres to
glass.— A saw clamp and filing guide, illustrated.

The Scientific American Architects and Builders
Edition isissued monthly. $250 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 MAeAZINE OF ARCHITEC-
TURE, richly adorned with elegant'blatea in colors and
with fine engravings, illustrating the most interesting
emamples of Modern Architectural Construction and
allied sabjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectoral Publication in the world. Sold by
all newsdealera. MUNN & CO., PUBLISHERS,

861 Broadway, New York.



May 19, 1894.]

Seientific

Smerican.

317

WBusiness and Wersonal.

The charge Sor Insertion under this hega is One Dolar a tine
Joreach insertion ; about €i9ht words to a line. Adver-
i 8 must be 1 datp office as early as
Thursday morning to appearinthe following week’s issue

Dlirati

*¢U.8.” metal polish. indianapoiis. Samples free.

Handle turning machinery. Trevor Mfg. Co- Lock-
port, N. Y.

Alr compressors for every possible duty. Clayton Air
Compressor Works, 26 Cortlandt Street. New York.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R.Dudgeon, 24 Columbia 8t., New York.

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

Cheapest Water Power.—S8ee top of 1st column, page
170. Also top of 2d column, page 239. Look, 1t will pay.

Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y.

Screw machines, millilng machines, and driil presses.
The Garvin Mach. Co., Laieht and Canal 8ts., New York.

Electric Bargains—Magnet wire, castings, carbons, bat-
tery materials. Imperial Elec. Co.. Box 15, Cleveland, O.

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send S8awyer’s Hand Book on Circularsand Band S8aws
free t0 any address.

Inventors wishing to bring their inventions to the
public notice should confer with H. Pittock, Room 61,
1 Beacon 8t., Boston, Mass.

8plit Pulleys at Low pnces,andof same strength and
appearance as WholePulleys. Yocom &Son’s Shafting
Works, Drinker 8t., Philadelphia, Pa.

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

Patent Electric Vise. What is claimed, is time saving.
No turning of handle to bring jaws to the work, simply
oue sliding movement. Capital Macb. Tool Co., Auburn,
N. Y.

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

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

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and or number of question.
Inguirlem not ans reasonable time should
repeated ; correspondents will bear in mind that

some auswers require not a little research, and,
though we endeavor to e to all either by letter
or in this department. cach must take his turn.

Buyers wis ingto purchase any article not advertised
inour columns will be farmished with addreases of
houses manufacturing or carrying the same.

Specihl Written Information on matters of
personal rather gen ral interest caunot be

expectad without remuneration.

Sclentific American Sugrll)]ements referred
to may be had at the office. ce 10 cents each.
Boo;l(s referred to promptly supplied on receipt of

price.
Miperals sent for examination should be distinctly
marked or labe ed.

(6037) R. R. says: Will you please give
a good formula for a shoe dressing for ladies shoes ? A.
1. Frenchdressing for shoes: Logwood extract,3 ounces ;
dissolve in 2 quarts of water; borax, 3 ounces; dissolve
in soft water, 2 quarts; and add 34 ounce shellac, boil to
dissolve ; bichromate of potash, i ounce; dissolve in
soft water, 14 pint *,and add 3 ounces ammonia water,
mix all together. 2. The following is a German recipe :
Dissolve 314 ounces of shellac in half a pint of alcohol.
Rub smooth 25 grains of lampblack with 6 drachms of
cod liver oil and mix. A few drops are to be applied to
the leather with a sponge.

(6038) D. 8. S. writes: In the diagram,

query 5985, page %69, current volume SCIENTIFIC

AMERICAN, I think th re is an error. When theswitch|

arm is moved to b, it forms two?circuits, one over the
lineand one shortcircuit through the telephone. Alsoat
the other eud of the line the current would divide, part
going through thebell and part through the telephone,
and Ithink the bell would fail to ring. By arranging
two cut-outs to cut out the telephones, I think it would
work better. A. The high resistance of the telephones is
relied upon to cause the current to pass through the belis.
If the telephones have a low resgistance, the plan will not
work without tonsiderable battery.

(6039) L. R. S. asks: Will you please
answer the following questions in Notes and Queries :
What is the cause of rust that forms on zinc etc ing
plates ? The only uge that has been made of them has
been to mould from for electro plates, and pull a few
proofs of themon the press, and then clean off with gaso-
line. The plates are kept in a vault and steam heat is on
all the time to keep it dry. Can this corrosion be pre-
vented? How ? And can the plates be cleaned without
injury to them ? A. The rust or corrosion is generally
caused by moisture. In some cases galvanic action may
be setup. Vasgeline would probably protect the plates
without injuring them, but it must be entirely removed
before the plates can be used for printing. Benzine can
be used for removing ink from the plates.

(6040) J. E. B. writes: The gquestion
havingarisen to what depth a foundered iron vessel
wonld sink, A claime that it will only sinka certain
Jistance, and then remain there, suspended, as it were,
whbile B says that it will go clear to the bottom and lie
there, no matter how deep,as the pressure increases
¢gually on all sides as it sinks. The question of currents
is not to be taken into consideration. The writer would
also be pl ased if you could inform him how the great

depths of the oceans are determined? A. Everything
that ginks beneath the sorface of the ocean gaes to the
bottomat whateverdepth, Even the siit and mud car-
ried into the ocean from the rivers finds ite way to the
bottom of the ocean. Although the pressure at great
depths is immense, 0°43 of a pound for every foot in
depth, the density of water, owing to ita slight compres-
gibility under great preasure, is but very little greater at
the bottom of the deep ocean than at the surface. Fish,
shell fish, and the minute life organisms of the sea live at
the greatestdepths. B is correct. Steel sounding lines
andiron balls are used for the greatest depths. To Sacili-
tate the opertion of sounding, the ball is disengaged when
it strikes the bottom and the line measured back on the
reel.

(6041) J. H. asks: Would it affect the
running of the simple electric motor described in  Ex-
perimental Science * if the core werenotone continuous
wire, but three pieces hooked together? A. It is imma-
terial whether the iron wire of thearmaturecoreis in
one piece or not. It is not necesxary to fasten the pieces
together.

6042) C. T. W. asks: At what tem-
perature would water boil in a perfect vacuum? A.
‘Water boils in a vacuum at86° Fah.

(6043) E H 8. asks: 1. How many
pounds pressure must 70° air be subjected to, to have a
temperature of 85° whénallowed to expand ? A recepta-
cle holding 10 cubic feet of alr naturally, how many cubic
feet will be forced into it when it is compressed to 15
pounds per square inch ! How many at 30 pounds per
square inch ¥ A. Air at a pressure of 5 pounds at 75°
will drop to 35° when expanded. Practically there is a
smallloss in effect that requires about 8 pounds pressure
for practical operation; 10 cubic feet in addition tothe
air already in the cylinder will produce 15 pounds gauge
pressure; 20 cubic feetfor 30 pounds pressure. By com-
pression the alr becomes warmer and will show the
pressures named on the gauge before the above quanti-

d. Thefig are for isothermal con-

tiesare comp. 1
ditions.

(6044) A. A. S. asks: Can a vessel used
to measure the rainfall be bought ? If so, atabout what
price ? I am told that a good carpenter can make one.
Please giveme a few pointers on the subject. Never
having seen one, anything concerning them will be ap-
preciated by your subscriber. A. Rain gauges with in-
structions may be purthased from Queen & Co., P ila-
delphia, Pa., for a few dollars, or any tiusmith can
make a rain gauge as follows : Make a common tin fun-
nel such asused in every householdand by liquordealers,
6 inches in diameterat the top, and place a cylindrical
rim around the top with a sharp edge at the top exactly
6 inches in diameter and 11¢ inches high, Also a rim on
the outgide of the cone 3 inches in diameter and 1 inch
high to just slip into a tin cylinder 3 inches in diameter
on the inside by 10 inches in height, with a flat bottom,
Place the funneland cylinder togeth r and set 2 feet
above the ground, fastened to pr vent movement by the
wind. The measurément of the depth of rainfall caught
in the. fannel anddeposited in the. cylinder will be just
four times thedepth of the rainfall. Useat in slip of
wood marked with incheg and tent s for a measure.

(6045) W. P. A. says: We are consider- !
ing the advisability of burning shavings, sawdust, and : Cask regi

small kindling in our boiler furnaces instead of coal, as
heretofore. Which is the best way of feeding this into
the furnaces, by haud or automatically, and if automati-
cally, what device is the best? A. Automatic feeders
bave been made for blowing sawdust and shavings into
the fire under boilers. We do not advise its use, on ac-

count of ite want of reliability and safety. The setting of ;

boilersand furnaces for sawdust, bagasse, shavings and
dust fuel are illustrated and described in ScIENTIFIC
AMERICAN SUPPLEMENT, Nos. 501, 624, 625, 10 cents each
mailed. We have no record of parties making the auto-
matic feeders.

(6046) S. B. W. asks whether the at-
mosphere surrounding the earth is heated by convection
orradistion. A. The atmosphere is heated by bothra-
diation and convection, Itnotonly absorbs the radiant
heat of the sun as it pasees to the earth, it also absorbs
the heat of the warm earth surface by contact and circu-
lation, which is the mode of convection.

6047) J. S. says: Will you please in-
form me what kind of finid I can use to write on glass ?
A. Diamond ink.—Diamond ink is made by mixingwith
hydrofluoricacidenough barium sulphate to giveit con-
sistency, so that it will not spread, andshow well on the
glags. Ammonium fluoride may also be added. After
the writing has stood sometime it is washed or dusted
off, and the etching appears. Use a glass pen.

(604% L. L. M. asks a good and inex-
pensive way to make a smallaquarium, about 15x10X
8inches. A. Asmalland well proportioned aquarinm
might be about 20 inches long by 4 inches wide by 14
inches deep. Make the frame of stout tin; cut eight
Btrips 14 inches long and four strips 20 inches long. They
may all be about 11§ inches wide; now angle themin
pairof clamps, and you bave the required numberfor
theframe, {. ¢., four uprights at 14 inches; a piece across
topand bottom ateach end, 14 inches; and four pieces,
20 inches, for topand bottom at sides; solder themfirm y

together, being careful to get the frame square. You !

had better strengthen the corners by angling some short
pieces and soldering firmly over them; these will also
hidethe joints. These pieces may be fancifully cut, un-
less youintend to case the frame afterward. Havingput
the frame together, you should bave a fiangeround the
inside of the bottom part. Cut a piece of galvanized
sheet iron, rather stout in substance, to fit. Bedit firmly
in withred lead cement, red and white lead mixed like
putty. Tack it here and there with solder to the frame.
Before putting in the bottom, make the holes and ar-
rangements for fountain and waste, aleo runaway, and

whatev ryou require. Youmay now put inthe glass, i

28 ounces, or even 21 ounces will star:d the pressure very
well; but an accidental knock would be fatal. If you
can use plate, it will be much better. Bed it firmly in
with lead, solder tabe of tin or copper close up attop
and bottom. Clear away the superfluous lead, which will
squeeze out between the frame and glass neatly, and let
itsethard,

TO INVENTORS,

Anexperience of forty-four years.andthe
of mare than one hundred thousand a&mm
tentaat home and ab:
laws and practice onboth cont.lnents, and to un-
equaled facilities for procurlng patentseverywhere.
fynonﬁl.a af the patent laws of the United St-a.tea and all

jgn countriés may ba had onsapplcation, And persons
contemplating the securin g of pawnw eir.her athomeor
ab , are invited to write to this afice for prices
wbich are low, in accordance with the times and our ex-
tensive facilitles for conducting the business. Address

MUNN & CO., office SCIENTIFIC AMERICAN, 361 Rroad-
way. New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

May 8, 1894,

AND EACH BEARING THAT DATE.
[S8eenote atrend of listabout copies of these patents.]
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Adding machine, F. 8weet...........cc.cceieinniane 619,365
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taining, (. Hattan... ... ....... weearerranranes s BINA
Air brake apparatus, J . H O’Hara...... ... b1y.88L
Afr compressing Enr M. Flood .. 519388
‘Autifriction rolier, . H. Rich

Arcb, W. O’Brien..........
Atomizer, Ww. Egaers .
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Cha hanger. W. 8. Cranmer
Chlld’s or invalid’s chalr, L.

Chuck, dril}, R. J. Holland X
Cigar tip ut eF, A. A. HODKINB .. ..v.urnnnnses B
Clocks, gravity escapement. for, H. Conant.. b1l
Clothes drier, Casper & Darling............. 510,376
Ciothes line fastener, C. 8. Buckwalter. 519,625
Coal drill, G. H. Blttenbender .......... 616,408
Coffee pol, W. A. Barrh BI9.GT

Coffin ﬁgtachment C. D. Shrad

Cofin handle,. I.. G. Kregel Bl

83‘{ reactive, H. Lemp. 514,335
1lar, horse, J. Mullen. .. BI06RG

Collar aha;éing appu.ratus horse, A.F. Dunavan. . i§Ri

Concentrating machine, 1. BeSlY..u.. .-..ccv. eenee . 619,315

Condenser, J. M. Westerlln ......
Cooking device, G. Kelsey .
Core, casting, O. C. thtle
Corn popP r, L. R Hiffner.
Cotton opener dust trunk,
Coupling.
Crusher.

rsden
See Car coupling. 'l‘hlll coul)ll
See Stone ang orge crusher. ug

Cultivator attacbment, J. Meler............cc...... 9,408
| Cumvator. stra dle row, whael .}'. . Hoke..... .. BE983L
Cupand 5 com iwed, 5. R. ’I‘. Comn.... 10,500
Curling lron. L. 3113+ H 18,853
urrent tram!rormer altgr tlng. C.8. Bradley.. BO.FG
in guide and 8O SAWAAQ. .. eeuueeners 519,647
Cutter, Hee (‘I%r t.il\ cut.t,er
Derrick, W. E. 519,364

Desk, adjustable. L. Atzert
Dish cover, T. Yor!

Display device. aunomatlc. B.J.Smith,, X
. Door bolt, double, W. Johnston........ 519.68T
 Dredge bucket, A. W. Robinson......... cecececanas 495
Drier. See Clothes drier.
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yglus umc ne, G. H. Craven
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Elect ic switch, J. F. Mc {130
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................ see 519,

. 519,482
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Envelope,r& ybre BIS.36
Envelope and stationa ¥ cas BIB673
Excavator, J. Oi 09342

e

¢ Exhibiting device, automatic, B. J. Smith

Exhibitor, window shade, J . Sturgiss
fan, M. Rubin ceeeeaes

ing device. B, 8. ‘Hoyt..

faucet, W. J. Oswald........
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n, W. A. Jam
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! Fence post base, J, H. Cooper.
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Flle letteror bll!} G.H. Dle ts

.. Dig5T8
vee BISAED
... B19.227

519,585

Flush tank, antomati
Fl“mnia nk, J. Molone;
Foldlog table, 1, G, Chormun
Fountaln. Sae Sords fountsir,
Fruit picker, B. A. Wright. .
Furnace. 8eo Boller furpsos. Gas burning fur-

nace. Qreroasting furnsce. Smoke consum-
Fn‘ng m'ﬁ:ﬁ Soton i mddxmg her, J.

DA ces, construction o or other,
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19,567 | Paper folding or ‘plamng ma

Fumaceaéepgqmotins combustion in, J. B. Davids. 619,325

GBuRe. Micrometer gauge.

Gauge for blas wttm-n N REBON, ,oveerrarrennnnrrs M‘Jm
Galvanic ba C. W. A. Hertel.,.....0. 619,330
Game haard, J. Davld ...... . 519,324
Game or amisament, J. B, Davi k)
Gurment, body, F. W, Waimiar Sia.487
Gasbumngtnmleeibrmm 3
Gas ket. T. sauudera.... . Eg:us
Gear, bevel, G. B. Grant.. eenasees BIOATE
Gold wasker, H. W. Mnrdock &

Governor, A. J. Pierce........
@overnor,
Greasetra
Grille work. ornamen

F.M. Carr. o
(E}luns. safety hreech-lock for, J. B. G. A, Canet.

andle.
Hanger.

See Comn handie.
See hart hanger. Pipe hanger. Trol-

Harrow AN £ W F. CoChTALL. ... .........o0. . 51939
Haryesting machine knotter, J. F. SLOWATd. ....... 514,395

Heater. See Car heater. Water heater.

P
a ail-vapor, UEs. ... ..

Hlnae annillera etg., £. & C. Koehler

Holst, rlneumattc. H.
Holdback, D. Warner
Hook. S8eeFish hook. Snap
Hook and e?e. Meyers & Stoveken..
ng machine. H. F. Campbell.
Homeshoe, sectional, E, Hogh .
Hose coupllnf bana sdjust.ahle, E.R. Arthor. ...
Hydrant, B, A, Brooks..........
Hidrocarbon mr.mer.ln Betz
Hydroearbon barner, ', K, N
Hydrocarbon buroer. R. Reld..
Ice, manufacture of artificlal, B
Index. F.P.8weltzer...........ccoeeernnese
wder dlstrubut.er, £.'E. Hotchkiss. .
Il'On. ee Curlf n§r

Ironing board, J. Y. MOOr€.......ccccvueriececcacnans
Joist crowning hlne. F. J. Ranpdall...

Keg or analogous package, F. H. Waite........... .
Kiln. See Brick kiln.

Kiln for baking bricks, tiles, ttery, ete. T.
boiteka g , PO Ys s

Lamp carbon, holder.
Lamp, miner’ gle
Lamp, rotatal slzn&l

arc

M pa

Heehi B.Taylar...... O - P

E"éﬁ, lva. _ Langdon . 519,681 | Lantern, hurricang W, Lighbody....

Bover v]:hpemlﬂg apparatus. L. & 7. Kohout.. 2“”& Leg, & aruﬂcml. W l‘.LuHonsncle

cycle, . .

Blc;c-e. H: ¥, Sheldon. .. b18,567 Ltt,er. e k'an llftq&

Bicycle clamping devlce, 519,867 ﬂhﬂmr Imnlement. H. sheppsard.

Blc ¢la ste) . A. Jon 51357 | Liquid contalning and gisch srglng d

Id cue ¢ lktg G. SSouth Locg.séeichlueetker ceerecnreseeriecans .
lower, Pressn ang d

goard. oelrg:'mg boarlc)l Lock key at ent, J. F. Von Hunefeld........ §

Boiier. See Locomotive boiler. Steam boiler. Locomotive boller, D.L. Barn . 519315

Roser furnace &0d glesm generato ar, A A. Boyce.... 619,419 LOCOHJO“VO. COT Ouﬂd. S ellln . BIY;

Bojler settina. smokeless, J. W. B e eeeeaseses. 519,658 | LoOm Jacquard attac nient, 8. Bentley.. 519,374

Bolt. See Door bolt. Lubricator, W. A. S8eibel.........c.o ezeee 5

Bolt, North & Sessions. Lumber drrlng apparatus. G.T.Schultze. 19,352

Book leaf holder, J. Meyer 519 Measurin, trument, distance, J. L. Bufx 519310

Bottle, composite. A. Dryf Bl Metals, €| eeuodeposmon of, H. Thof hrn i

Bottle stopper 1W. B. Steven 519.51; | Micrometer sue, H. McBride.. 519541

Box. etior DoX. Paper box. Mixer or beater, A, C. Mitchell...................... 519.58¢

Borx, 8. E Hurlbut ...... cocrccrracecnee coseccrscenence 519,578 | Mould. Bee Butter mould.

Brake. See Car brake. Moulds. apparatus for forming sand, R. Richter.. 519,350
rick kiln, C. Krahe...........c.c..;ovuuenen veree.... 610,677 | Mop or brush holder, A. D. Granger. .. BI9E0
rick machine, Rankin & Tempest. . 59K Mormr. producing hydraulic, C. Bloemen 519,50
3uckle, A.E. McClure........cec.... Mortistng macbine, Holmes & Peterson.... .. blaAe
uckle, F. G. Wlnkﬂeld. . .51k { Motor. See Carmotor. Pump motor.
urial casket flower brac Mower sl Jartpenet. lawn, fdams & Doswell.. 519,441

ner. See Hydrocar! cal ;

Mus ument tail pleea, R. L. Turner.
Necktle fastener, C. Mc ell..

Nut, axle, Deats & St wart...........
Odometer, adj uatable, T. Schroeder. .
E Oil %rvom cottgg seed. apparatus for axtrmtlns
0il storing and feedi appamtus.

Ore roasting furnweenil

Ore, utlllzlng iron, J. Reese . 518,791
Organ, reed, J. W. Trainer. &9, 3681

Car coupling, B. Bonnnus Organs, automatic coupler, for pneumatic,J. V.
Car coupllng. A. Hea 519,57 CheT. ... ciieiieisaesasenscaccasassanasnnne 519,389

Car compling, T. Shea.. 519,480 | Oven shelves, device for operating, F. Kaempen,
Car fender, C. Bersch 519,562 rerrernnranenesatnannernns ane BIGH0E
Car fender, A. H. Jelly........... 519,472 Over “at, B W. GABBAWAY. -.e0e.er . BI9.GM
Car fender, safety, Q C.'Schmidt.. .. bH,Gi8 | Oversboe attachment, A. J. Barber... 8558
Car heater. G. W. erS.......... 512,84« | OXygen, aDDal'&tIlB for making, F. Fanta. 510 AZT
car llfe-guard street, J. Campbell..... .. BI9, Packlnu. metallic, P. W . Wil 519314
C ar motor, & hydranlie, <. E. Emery..:....... 519,42 Pan lifter, W. Relsse.. 519,589
Car seat locking and tunﬂruz apparatus, 8. mmoons rotector, Sman

. 519,370 g&Der g:g. '1;’1110111 VBVOB BuriE,
Car: elecmcal ropulsion of railway, .J. Heil- aper ‘macbine, W. B. Pury .

™ prop 7, Paper box. R. Gair." 51
9, Pagaer box blanks, machine for bending, C. w. 619071
Cash dellvetln devlce. S. E Fiah ........ veeessesss 519,449 | Paper box machine, . W. Gay. ool

Paper. me and machine for reedlne R. B.

Paper roll holder, Paine & Hoffman

Pnper vessels, fastening device for, W. Fonle-
Phon Taph. 8. D . MCKEIVAY ... qsscsssoneeasers
Phosp ate rock, for tr R

Photographlc plate, T. C. Roche.
Piano: peating mechanis
Plapos or un,snsbwrist snppo

. 519,341
5

. 519,511
9,614

Pic {or. CSHe]n l“ icken .

er. See Fruit picker.

Pill machine, A.G. Br wn.. O SN 513.525
Pipe. 8ee Tobacco p

Plpe. devloe for ﬂlllng jolnta of metal, J. F. Glea~

.. 519 612

Plpe ﬂm g apparatus, J. W. Cooney.
Pipe hanger, A. Bryant.
Plaat:’er. composition of

Pl strip, muitiple, H, §. Roun
See ’.l‘ubnla.r metailic post.
II,’O::t e oo hl £ £ i 1 A,
ottery machine for forming oval ware,
IWEY «oe e oneennntnnsnascorasencecsssstonsnssnns .. 519,810
Povnv’.t{ileriJ llmulz and dellverlng device. J. C.
el eenrinnraiie v iaergieees .
Printing press, muiticolor, W. C. Wendte F19.482
Pulley, Conybgham & Gi \10 a1, 519493
Pulley, separsble. A.C. Hodge.. 519,351
Pulverizer, wanure, Haygood & 519,
ampgovernur. feed,J. Thomas.. cores B1H,
Pomp, . J. Cla: k g 519,
Bims B bracean 3’3 R &
and gul orwindmi 3
eth ......... ceseeresensrenesenssanns 619514
Tunehing tool .. BIOOKB. .. v avseannsenns 19,626
1 eirip cut machlne, E. Blutchen. 9,650
ALK, Towel rack.
Hacking spparatas, beer, H. Torchiani............. 19,518
Backing beer, method of and apparatns for, A.
Werner. ,668
Rallway brake operatiug appamtus, R.A, Kls- 519,68
Bal WAy, ocndmt elect ic, J. F. Cook...... 10 ... 519,380
Rallway .lcontactmg device for electru; Grabam s10.98
g-.m.yl‘ro D. Horrie....... 819577
Railway api e G, W. Thompso
Raillway awitch. C. F
R Y vehicle skld. J. Banhel

treating, W. T. Forbes,
Ramie trea ting s a.ratus W. . Forbes. ..
Razor, safety, K. L, Schmitz. . .........
Razor strop composition, J. Hesel..
Reflector, adjustable, P. W.A. P.
Refrigerator, ice rack, K. K. Ranney..
Register. Ses Cash register.
Rein support : W, Craine. ..ccieiiinironveirasecces 519,608
Robe HOlAEr, F. E, WOOATTUI . «ennsereseresorsesrser
Roller. See 'Antifriction rolier.
Roiling angle bars, macblne for, Hammarberg &
Ber @f..............0 eetessecsacscecsece ceceesees. O1J 452
tule, plmb £ Hoit . 9;2
afely & , H. K.
ash as ener, J . F, Miltonberger, et
ash fastener, window, R. Kirsch
ash holder, . Koenemann. ...

ash, window, 8. Fuchs....... 519,450
aw set, W. H. Miller Bli9588
aw set, Whitua & Wil‘ks 519,365
awatone, M. Litchford...oeuon.ns §10.608
aw tooth, 'insertible diamond, R. uart....... 5H.475
Scales, piyot bearing for platform. E. Tannewits, 519

Screen. See Window screen.
Screwma king machines, device for sepa.ratl
‘turni ngs n'om ﬂnlshed screws in,J. A. Bl

11.
.zs heet

ng mncblne, 5T .
ng machine shuttle P holder, J. T, jones. .. 519:428
ripping mechanism, W.

Shade fixture, window, H. R. Smi
Sheet metal ﬂanalng machine, J. Carn
Sheet metal stamping machloe, L.L. Sagendorpb mms
%hhipplna mef Leaver & V

Ps,

ance.

] eesssssesecccsesccsccananne
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Shoe, B.Scaritcl. ..........cccoveeaan
Shot spreader, H E. Winans.............c......
Shovels, spades. etc,, attachment for, T. Walsh..
8kins, S;ocess of and gpparatus for unhairing. C.
'Bled prnpc]ler. 0. IL CWolkt -
Smoke consumlng furnace, M. ito

bmu eless Tornace and stokm'. Schlie

F muttm _Quierican.

'Ellfbverhsements. _

INSTHUETIUN»’MAII.

1n Architecture.
Architectural Drawing
Plumbing, Heating and Venttlation,
Br dge #ngineering,

ORDINARY RATES.
Inside Page. each insertion - - 235 cents a line
Back Page, each insertion « « « - $1.00 a line

Snap hook €. B Br stol] I 519524 ;f‘ For some clasdes of Advertisements, Special and ;
Soda aﬁpﬂl"&tus, automatichea.t regu. iatorfor hot. g \gher rates are required. Sur]:e(?i%g Sﬁdn}?{s:\l;p
Helmer. reee 19,440 above are charges per agate line—about eight Mechanies,
Soda fountain, T. C. Riley.. 519,433, 519 434 | words per line. ‘I'his notice sbows the width of the line. Mechanicai Drawing,
Spark arrester, A. Hasper.. .- 519,500 ttllnd is set iig ggate type. t’:ﬂnpzravim‘zs ﬁ:ag tI)Jead adver- Minin% ?
um, M. sements & e same rate per agate line, by measure- and
Speculum, M. Werth eimer ment, as the letter presa. P dvertisements must be English Branches,

Spinning and doubling machines, spindleand sup-
port for, J. Hargreaves . 5l

tone and ore crusher, C G. Co lini
top motion, 8. B. Westcott
itopper. See Bottle stopper.
Btove for beating street cars. M. K. Bowen..

Straw stacker, J. W. Nethery..........c.oceuveenn.
Straw stackers, deflector for pneumatic, F. F.

received at Publication Office as early as Thursday 9
Diplomas awarded. To begin students needonly

:spinninz machmery, . K. Baber.. morning to appear in the following week’s issue.
uat support, T. C. DIl ... » 519,669 - | know how and write. Send for FREE Circular
#tuple, ralter, O. P. Schriver.. 519,435 - ot intormstionstatinz the subject you think of studying
§fmm goher. T. hAEM“nOigt . mlgﬁg P I t F t P M h [ to Mechanics
eam boiler or hot water hea
o Do Onpot waler beater, 2 o a e“ uu ower ac I"e{y 1 O and lndustnul Sclences, burnntons Pa.

Complete Outfits.

Wood or Metal worker without steam
gower can successfuliy compete with
LA

large our New
]ft)u‘;ll aﬁ] r\r(' Muc hi nel'vf

y 4000 S5TUDENTS

Landis. ...t ceeieiaieasaae .. 519,473 ' latest and most improved for practica —
Straw stackers, mouthpiece for pneumatic, F. F. 13111011 ['TPB& aliBO fog Ingug:rial Scflll_OO 8, £C§ Hgggsgitgﬁgtig?rggo}}tgi%gn 11!33'
‘{1 AD d’s&i"ﬁi“'ﬁ o o Halivar o e 519,474 | ome Training, etc. Catalogue free. ehgravings, Contained b SCIENTI FIC AMBRICAN SUP-
Pabie ol netatte  Belfomatine fab Seneca Falis Mig, Co. PLEMENT, No. 5%). Price 10 cents. To be had at this
able. See Foldingtable. Self-waiting table. | 69 Water Street, Seneca s N. Y : office and from all new dealers.

Pank. See Flush tank.
[ap fordrawing liquids frem cas

Flushin n kK,
P.C. Leidich 5]9 430

203 300

arburg
[‘obacco pip

[ool, combination, T.
for CATTig 2, combination,
owel rar..k H.R RAxtell

[T PO T T

Tran s Ianting maching, Stevens & Swart. ....... 519,460
Transporzabie elevator for ozoods, Dart & Parker. 619.447
Trap. See Grease taap. Tar

Trocar and embalming ne combined L.G

'l‘roé ey tracks, switch for overhead, C. G
Trol ey wire crossing, E. H. Allen .
Trolley hanger, Crounse & Ru
Trolley wire hanxer,c F.Strasburg !
run mg’.rﬁs
run! attachment,C Cii 519.523,
Trunk strap fastener, Mundry & tier. 515,50
Tubular metailic post, W. & C. Andrew.. 519511
Typewriting machine, Clark...... 519,320
Typewriting machine, G. L. Rawdon 519,30
Typographic machine, E. ern . BlY,
Y ‘ypographic machine and attachment E. Wer-

Urluai ventilated, F. P. Smith.......

#h Pl Drills, Machine Shop | . -
[arget trap, self-Teeding, H. W. Tichenor. ? LATHES, s oot Lathes ToCl achipe Stop| ARBORUNDUM
ratusd for, M. I. BODID......, ... 519,346| Catalogue Free. SHBAST LATIHE CO., i ' A
Telegraphic, telephonic, or other ical mCULVERT 8T., CINGINNATI, O. ARDEST R.ISIVE NOWN. RF AND
renesb et U LR 5 e 5 sy tons e T ks
Temperature tor, elec "c‘ 085 MaNuUFACTURE 70 ORDER & i :
rezulator, automatic, W.A. ‘Power. ' oA AHELA CITY PR, {5 A,
ol lgé‘gpll‘igl.% %g‘mer.ﬁ 19419 épzcmLTiEs & NOVELTIES-PATENTED
et i ) A HIe MATCH = MACHINERY.
e, cycle, J. J. C.Smith......cciiiiiiieieienenans 0
Tobaceo casing machines, spraying device for, 3. ! 2.1 49 MICHIGAN ST_CLEVELAND, O. ws“’“imved. Cowplete plants furnished. JOB, C. |
: DONNFLLY, 120 Buttonwood Streel, Philadelphia, Pa. |
'PHYSIOLOGICAL AND PATHOLO-

|zica1 Influence of Vegetables upon Man.—Bv Mark I,
Enapp. A paper of great interest to vegetari:.ns, giving
the practical resuits of a vegetabie dier. with a table
showing the constituents of; different food pruducts,
animal and vegerable. Contained in SCIRNTIFIC AMER~
ICAN SUPPLEMENT, No. 948, Price 10 cents. ‘fo be
hadat this omce and from alil new d desnlers.

z DnYnunOwu .
-. Small N , 844
W3 *Hmnmﬁ@mgﬁm

g Money maker and for
catalogue, presses, type, paper, etc., to
facto .

Y- :
= I(FI;&EY & CO., MERIDEN OONN. 'l

F You HM'E ANY SMALL ARTICLES
in Brass or Iron that you want manufaciured
in quantities, write to THE Jones DBros, ELEc-
TrIC Co,, 28—30«32 West Oourt 8t., Cin'ti, O. |

ALUMINUM  SOLDERED

with ALSITE SOLDER and PLATED with
either Gold, Silver, or Nickel hy the.

ALSITE PROCESS

Full particulars o n application.

Alsite Aluminum Co., 106 Liberty St,, N._ Y. City

Card Press, 83
Circularsize 8

BARNES’ .
New Friction Disk Drill.
FOR LIGHT WORKX.

Has these Qreat Aduantages:

The speed can be instantly changed from 0 to 1600
w;thoaz::?lyp or sbiftng belts, Powerapplied
mullesz or largastmdr?lrlls‘:v'it‘l’:& its eqxra‘“o_l "“Bf;" o
:l?rtnl ecogomy in time and great saving in h

Valve, airandgas meter. J. Shearma ..... ) L W.F. & .INO. BARNES CO.,

Valve'fors i Drakes, trigic; H. M. Lofto a9 \ Tagest 1999 Ruby 8t., - Rockford,IIl,

N P e 08 (4 Earth.

Valve, throttie, B. CIark.. e hvgml & /R anksotWenToos Aformmefor | ELEOTRO MOTOR. 8IMPLE HOW TO
Vehicle wheel., 'H N. Parker.. 518,388 . N\ with Ad er mg {f t:,{: aspertly maxe. By G M, Hopkine—Deseriptlon of asnall eleetro

Venicles. elastic storm apron or. Y, B A o ko s fore, & | motar devised and conmruried with 8 viewlo assiwting

.......... 519,564 ,& / Walsr by BiT, .E.co{om;callwu amateurs to make & motor woich micht he driven with
vendlngmach 519,448 4 advan:age by & current derived from & battery, aod

F.G. D rich
Vendi 'xig machine,  coin-controlled, A. Ke th
Votlng machine, W. M. Cutter.
Wagon, dumping, J. A. Klee
Washer. See Gold washer.
Water column,
‘Wauter heater, gas, 8. 519,

Water Wheel goveraor, electrical, E. P. Wetwore 515,597
Welding machine, electric Lemp&, 'And erson... . 58,36
Well casing rig, oil,C. C. Stover........ 18,80}
Well driiline apparatus, 8. A Horton G145 ¢
Well or cleaner, 519,431 :

tller, 8r.
Wheel Ses Venicle whee

Winding engine, Reynolds & Ketchum.. 519,61 fice and from all newsdeulers. kins, Cn-

Winguill, J. Wallace. . 519, arpasiod Yor Toler Tac. Rend 15 o

g",i‘ngow rmneagdﬁsh . Enight &Hamuzton- g}g Vi centa for foll stza oake by mail.
ndow screen, A, Thomas.......... . - i o w s c

Wire barbigg machine, I A Kilnh{ - o191 l L91 e !ELW!TAI‘EE ETEII%EYT 0. o "ng 50‘; Cco. 2o
ire 8 Ing machine, W. A. 1Lambpert......... 7] . arocr K- . Lonia, -

o a4 K. W Backburs.. mmm ’

D ESIGN S.

Banoper holder, T, Gunsel
Di b, cover, W Bloore..
Glass vesseis, ornament:

Hasp for garmens fastener , H. Kerngood...
Hinge, strap, W. H. Hart........c.cccovieenaane
Hook for garment rasteners. H. Eerngood
Picture frame, R.JGolde...................
Vases, etc., support-for, A. Wannur, Jr...

TRADE MARKS.

Agricultural machines and their parts, Richard~
son Manufacturing Com

.Lnestho anodynes. Gary &

Baco nglo- American Provision Comp:

Beef juice. J. Wyeth & Brother.

Beer. lager, W. A. Weber. .

(,apls_‘]‘ulegi pills, and medicated jujuhes. Warr ck

Chai s, reclining, Atlen & Brother. . 24,

Chamois skin, imitation, American Fiber Chamois
Company.

Cigars and cawettes M. Guiraud,

Cleaning an Bo],is bing” preparations, metal and

Hag nll,lgn S8AUBALES, Anglo-Amerlcan Provision
Lo . Brooks & Combany.
Liniment, A W. Wal

Ly, Eowdore[i Lo B
Matches, L. Rosenstei y
Milk, cream, butter, and chees 00% A. F. Rieser...... 24,674
QOil %nd preparations thereof,cod liver,T. A. 8locam
OMIPADY ..c.vevervrnreseansecrastenersssrensionanen

Olls and Rreases illummating and Iubricattng,

Clar| Dallas eeveeeeees 24,885
Ointm t. 'l‘ Guinean . %693
Periodicais, printed,

Company...... . 24,663
Pistols, rifles, a T+

Firé Arme \lanuracturin Lompan 24,

Hregisters and merying anEi s for stationary,
time, sales, and cash, GGlobe Register Company 4,698

Remediés, certain named, Dr. Chase Com) A,

Rubber. ail articles of hard and

DR PITLE ot
% mpo Encyelo-
heenta

which wowd bLive suticlent power to operate a fool
lathe or an¥ mActine requlling DOt OVer one Al noOWer,
. with 11 fgures  Contalbed 1o SCIENTIFIC AMERTCAN
P UCPPLEMENT. No.#id1. 'mice 10 eents. To he had at
this etflce and from all newsdealers

MECHANICS

. DALLAB,TEX

‘ARTESIAN WELLS —BY PROF. E,

Q. Smith. A pﬁzper on artesian wells as a source of
water 8 piy ssential geological conditions of arte- €an have Clezn White Hands
sian wells. cbemical features of a tesian well
' suppiy. Contained in_ SCIENTIFIC AMERICAN B8UP-. BY USING HEBE S0AP.

! PLEMENT. No. 94 f. Price 10 cents. 'To be had at this

Kemoves THre and Greare, eSectually

PITTSBURG, PA.
Manufacturer of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests
Boilers, nes, Pipe, Cordage,

Drilling Tools, ete. Hlustrated y=

catalogue, price lists, and dis- g

count sheets on request,
B U Y
TELEPHONES

That are good—not ‘‘cheap things,” The differ-

ence in cost ia little. We guarantee our apparatus and

guumnt(*(-\ our customers against loss E}? dxatant suits
ur guarantee and instruments are B4}

Parsons Horological Insfitute.

Engraving and Jewelry Work.

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

RIFE’'S AUTOMATIC
»HYDRAULIC ENGINE QR RAM

SUPPLYING WATER mn
| Im tioﬂ,sqtm&ll ’I];glwnn %ia.il

es, Steam airies, Coun
i Residences, Stock Yards, etc. Aumnmg{cy
Eficient, Burable, end
Inexpensive. Send for
fully illus. catalogae.
£ Seeillustrated notice
in Sci. Am., p. 5. July 5, '90.

WESTERN TELEPHONE CONSTRUCTION CO..
440 Monadnock Block, CHICAGO.
- Lavgest M wn.u_facturfrs of Telephones in tha United Stamr.

“0TTO”!

1888, 8. T. CODD, BT . eueonsnencnen iaevasnransass 684 GAS AND GASOLINE . Rife’s Hydraulic Engt
curfiass S . smthmgwn Gutiery Gommpany. oy ENGINES. | Mfg. Co.,  ltosnoke, -
Cycles, Telegram Cycle Manuf Cowmpan . ST
Denims, hlue, Massachusetts Cotton Mills 34t0 W0 h.p. Can METHODS OF TESTING FATS AND
Gum, chewing, ClevelandGum Company . . beused in cities or | Oils.—Description of the analytical methodsemployed
Hams, Anglo-American Provision ompanav!, t0 24,672 in France for recognizing the purity of the fatty bodies.

in countryindepen-
dent of gas work
or ga8 machine .

No Boiler
OVER No Danéor,
30,000 SOLD. No Engineer.

aOTTO @as ENGINB WORKS, PHILADELPHIA, '
DISPOSAL OF THE GARBAGE AND

Waste of Cities.—By W. ¥, Morse. A statement of what, |
during the last two years, ‘has been added to our know- :
ledge on the subject of the disposal of city garbage and
refuse; with special reference to the disposal by fire of
the organic waste and garbage of the Chicago Fair.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
938, Pricellcents. To be had at this office and from
ll neWsdealers.

A paper by Dr. Ernest Mailliau, Director of the Govern-
ment Testing Laboratory at Marseilles, France. Cone
tained ig (PCIENTIFIC AMERICAN SUPPLEMENT. Nos.

1. Price 10 cents each. To be had
at this office and from all newsdealers.

‘The McCONNELL

REMOVE MICROBES
—AND—
All Kinds of Disease Germs.
Is a Filter and Cooler Combined.

1
Rubber Com r ............................ 24.659 DE Ls The ice as it melts is filtered.

Bal:es, cintm ents, liniments, and Dowders. G. 5 i e e EA R Noothergravity filter does this,
Sauerkraut, C. 8. & M. Vandeursen.. L uem i
g k plece z'ooda Revel Pere et Fils...... 24:% UMNION MODEL WORKS. CHICAGO The Mc[:mmell Filter Go.

oap, laundry, Globe Chemical Company gy

pices and baking powder, Woolson Splce Com- n E E U POLAR ELECTRIC. BUFFALO, N. Y.
Stafch for iaundry  use, ium Tanst |. G TR | CA |. S P PL | ES ‘BREAD MAKING. — AN ESSAY BY
8 M%““ﬁﬁ%t&’r‘;“‘%g‘t’ﬂ&l taroh “Mianfacty 24,678 at Iow rices. Send for price list. SOUTHERN ENGI. | W. T. Cailard. read at the annual examination in bread

chompa g 2,679 NG 00., Manuf’g Electricians. Loulgvllle, Ky. | making,Ba by the National Association of British
Tobaccs. leat, L. ioeh & Company.. " 20668 T | Dakera as well a8 10 Bousckoopera, CoBimmes in SOTEN
Tonic, nerve, 'E. L. Eastman........ 24,60 ng SAU ‘TCAT T1ON INVENTORS- | TIFIC AMERICAN SUPPLEMKNT, 949. Price 10

‘Tools, machinists’, Collins Company.
Whisky. rnold .
Whisky, M. Klein -
‘Whisky and whisky compounds, J. A. Fairhanks..
Yeast. D. M. Fuhrinan

A printed copy ofthe sxlmmﬂcahon and drawing of
any patent in_the forngoing or any patent in print
issued since 1863, v toroisied from this office for |

ocents. In omering please state the name and number
of the patent desired and remit to Munn & Co., 361
Broadway, New Yor!

Ciunadian imlents may now be obtained by the in-
ventors for any of the inventions named in the £
Yuina list, provided they are simple at a cost of each.

I compi licated the co t will be a little more, #or full
mnctions addreas Munn & Lo \ 3l m'oadlrar New

York. Oiher foreign pacents may sl be obtataed.

0.
Hrperintentil work of every fescri . cents. To be had at this aficeand from 1l newsdealers.

| tion. Automatic:
i wachinery designed and bui t. gr il for circular.
‘ AT/TBY MFG. rooklyno, N.

.« Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag~
aziues, and Pamphiets, has been reécently improved and °
reduced. Subscribers to the SCIENTIFIC AMERI-
CAN am SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
ce of this Cpaxe Heavy board sides; tnscription
“8CIENTIFI MERICAN ” in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO.; Publi hers SCIENTIFIC AMERICAN

© 1894 SCIENTIFIC AMERICAN, INC.

[MAY 19, 1894

Fme Ex Benmantai Machine WOrk
D’Amour thtledale, 204 E. 434 8t., New York.

b/ wili send yoo s
2 ligtof now and
“ ncr-nml-lmnd Ricyelen, fhowing & saving of

by frown §20.00 to $58.00, or tor 1{) eents they wiil
B rind you a fandy Bicycle Transporency, goml
b i,u eat bu!: hcl,tcr t.c hnng in your window,

(3 L [ LG

Fer’(lllzers are unErofltahIe

nless they vontain snffclent i‘{)tash
Lomplete fertllizera should contuin at Jeast 8 per cont,
af Potash,
Fertilizers for Potatoes, Tobaceo, Frults and Yegeta-
blew should sontuln from 10 to 15 per ceut. of 1*ofash.

; To obam best results use fortilizers contalning eoough

Potash or apply Puotash salta, aneh ga Burlate of Pot-
E#h, Mulphate nf Potash and Kninit. Instructive pamph-
Jelw and faformsation free. Addross,

Germun Kali Worky, Bennett 'BlrIg., \. Y. City.

Model & Experimental Worl olute

Absolute
éd‘vice and ideas not char&ed for. Send for particula.rs

» Becrecy.

RDAM SON, John Street, NEW YORK.
GAS AND GASOLINE ENBINES.
2 TO 100 H. P. 2N

l\niselana, S]II;]'])]B. Heonomical,

Guarenteed Lowest

Gup Congumptioo.
I7 ft. to actual b, .
i’i’;t. Bt $1.25 M =22,

By
Tien 8. i
1h. = 1.5{1304: . =3

: AvEragn GOAt Perims
“h, p. vn Gas, one

earn the Watch Trade

. of envelopes, securely sealed, and correctly addressed,
/ seldom goes astray, but is at the sender’s risk, Address

Are Nlwhta.

T Gasolme.

ar h.
——- - oue-half pint per hoer. 3ix gallons Gaso]tne-—- M ft. Gaa,
Gasoline need direcet without Carbovetor.  Actuel brake

acnt per hour., AVNTAZEe COBL

guaranteed. Works onany gas. For electrie Ughtiog
as aeenrately governed as any stesmn engiue at pgame

wh

| Kseed figid 0N TRIAL atnd under ghaglute guarantes,

daptahle to gll power purposes. & Send for circular,
WHITE & MIDDLETON CAS ENQINE CO.,
123 to T35 K. Pratt Street, Baltimore. Md.

TE =

¥ ESTABLISHED 18435,

The Most Popular Scientific Paper in.the World
Only $3.00 a Year. Includiug Postage.
Weelily—52 Nuinbers a Year.

This widely circnlated and spiendidly illustrated

paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and di coveries,
epresenting Engineering Works, Steam MMachinery,
New loventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity Telegraphy, Photography, Archi-
tecture, Agr culture, Horticulture, Natural Hi tory,
etc. Complete li t of patent each week.

Terms of Snbscrintion.—One ¢opy of the S8CIEN-
T1#1¢° AMKRICAN will be sent for ane year—52 numbers—
postage prepaid to any subscriber in the United States.
Canada., or Mexico, on receiptof three doliars by the
publishers; sixmonths, $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 Po tal Order, Draft. or
KExpres Money Order. Money carefully placed inside

all letter and make all orders. drafts, etc., payable to
MUNN & CO . 361 Broadway, New York.

THE

Scientitic Dmericun  Supplement

This is a separate and distinct publication from THE
SCIENTIFICAMERICAN,butis uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are takenfrom foreign papers
and accompanied with translated descriptions. ‘I'HE
SCTENT1FIC AMERICAN SUPPLEMENT i8 published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal depar of § and the Usefal
Arts, embracing Biology, Geology. Mineralogy, Natural
History, Geography, Archology, Astronomy Chemi -
try, Electricity, Light, Heat, Mechanical Engineering,
8team and Railway Engineering, Mining, Ship Building,

arine Engineering, Photography, Technology, Manu-
facturing Indus#®ies, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT. -

Price for the SUPPLEMENT for the United States,
Carsds, and Mexico, §5.00 a year; or one copy of the
SCIENTIFIC AM ERICAN and one copy of the SUPPLK-
MENT, both mailed for one year to one address for $7.00,
Single copies, 10 cent . Addressand remtit by postal order,
expres money order, or check,

MUNN & C0O.. 361 Broadway, New York,

Bualding Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is8 issued monthly. $2.50 a year.
8ingle copies. 25 cents. Thirty-two large quarto pages,
forming a large and splendid of A
richly adorned with eiesgant vpiates in coiors, and with
other fine engravings: {llustrating the most interesting
examples of modern architectural comstruction and
allled subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans forprivatere i-
dences, city and country including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, togetbher w th Plan ,
Descriptions, Locations, Estimated Cost. etc.

The elegance and cheapness of thi magnificent work
bave won for it the L.argest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. ¥250a year. Remit to

r €.

MUNN & CO.. Publisbers,
361 Broadway, Now York,
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Founded by Mathew Carey, 1765
HENRY CAREY BAIRD & CO,,

INDUSTRIAY, PUBLISHERS, BOOKSELLERS & IDMIPORTERS
810 Walnut St., Philadelphia, Pa. U. S. AL
§FOur new and_ Revised Catalogue of Practical and

8cientific Books. 88 pagZes. 8vo, and our other Catalogues
and Circeulars. the whoie covering every brancn of Sci-
ence applied to the Arts.sent free and free of postage
to any one in any part of the world who will furnish his
address.

ARMSTRUNG § = PIPE = THREADING
 CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1to 6inches.
Water, Gas, and Steam
ters’ Tools, Hinged Pipe Vises, .
Pipe Cutters.

: . THE BEST. (3 Sendfor catalog
=R Armsgrone Mfg. Co.
- r ldgenon, Conn.

cientific Buuk [atalogue| (:5

RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects.
be mailed free to any address on application.
MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York.

e VANDUZEN STE5™ PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor

B treazes. Every Pump Guaranteed.

~10 SIZES.

: S
200 ¢o 12000 Gallons per Hour.
Cost §7 to$'THeach. Address

THE VANDUZEN & TIFT GO0,

T02 te10% E. Second St.,, Cincinnsti, 0.

OIL FUEL FOR BOILERS. — DE-
scription of the assemblage of the water tube, oil-fired
boilers, which supplied the motive power for the Chi-
cago Exposition, and whichwere the greuatest in nwn-
ber and operatiniz power ever before cotiected in one (0=
cality. With 2 illustrations. Countained m SCiENTIFIC
AMERICAN SUPPLEMEXNT. No. . rice 10 cents.
’1‘0 be had at this ol’ﬁce and from all newsdealers

b4
4
THE NEW KIND OF CAMERA,
Illustrated in SCIENTIFIC AMERICAN, March 3lst, p. 197
LICHT PROOF FILM CARTRIDCES.
NO DARK ROOM REQUIRED.
Best and Most Practical Camera in the World regard-

less of price.  Prices, $% to %15
§¥~ Send for Description, with Sample af Work.

Boston CameraMfg. Co. 382 Tremont 8t., Boston, Mass.

a’ —Anewungd valuahla

Tigta 11k ETEREL LA
SEEDING ATT BN
FORR VEHICLES, in which
there (7 hig money, The whole
territor; or biw; state rights for
sale. ree stamps (6c.)
for photo nnd descrm;:lon to

. s

--u‘— Box 10, Medford, N. J.

HOW TO MAKE STA'TUARY, VASES,
Chairs, and other objects in Paper.—Description of Mrs.
Shont’s process of manufacturing ornamental and use-
ful objects from ordinary paper. With 4 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No.
947. Pricell cents. 1'0 be had at this office and from
all newsdealers. :

ROSE POLYTECHNIC INSTITUTE

TERRBRE HAUTE, IND.— A COLLECE OF ENGINEERING.
Well endowed, well equipped. Coursesin Mechanical,
Engineering and Ohemistry. Exten-
Room

Preo’t.

Electrical, Civil
sive Machine Shops, Laboratories, Urawin
lemry EIDGI‘S(-'-“OW Address H. T. EDD

ODELS S ENPERINEHTAL WORN. EMALL MALHIRER?
T‘F‘Tﬂa"ﬁ:%ﬁ#g:“:lt‘af‘!n“ STEMGL WORAXS lﬂﬂ“mlu BZ M.

NOW READY

Fourteenth Edition of

Experimental Science

REVISED
120 Pages and 110 Superb Cuts added.

AND ENLARGED.

Just the thing for a present for any man, woman,
student, teacber, or any one interested in science.

1In the new matter contained in the last edition will be
found the Scientific Use of the Phonograpb, the curious
optical illusion known as the Amnorthoscope, together
with other new and interesting Optical Illusions, the
Optical Projection of l)psta:lr\ {Hijecty, new expenments
in Projecticn, IFideaeent (188, 900w points in Photo- |
cludmg Hand Cnmeras Cane Cameras, etc,
f Electrical Diviribut:ar, Electrical Ore
ical Rocker, Electric (himgzs, How to Color-
lides, Study of the Stars,and a great deal of;

Fit- "t

Stocks and Dies | tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
. universally acknowledged to be i 948,

will

]

Find- !

other new matter which will prove of interest to scien- !

tific readers,
840 pages, 782 fine cuts, substantially and beautifull
bound. Price in cloth, by mail, §4. Half morocco, $.

B send jor illustrated circular.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

3.

is pronounced * The

Light Ke
Wearing
Compactness,

nrat ordered for the
tue] Co. The 18%4

“THE DENSMORE”

Conveniences and the Number of Ends atta.inech
Touch, Ease of Operation and Rapidity,
ualities and the Provision for Good Alignment,

Recently adopted on competition by the U. 8. War Department. Eighteen

Model contains strong new features that are attracting
Inuch attention. Offices in all the principal cities.
DENSMORE TYPEWRITER CO., 202 Broadway, New York.

World’s Greatest Typewrlter’ by its users because of its

Proportion, Finish and Beauty.

use of the Boston Globe. Twenty in use by the Carnegie
Pamphlets Free.

MANUFACTURE OF OIL GAS.—BY
John Laing, F.I.C. Description of a system of manufac-
uring oil gas through a combination of three methods
of decomposing mineral oil. With 1iljustration. Con-

Price 10 cents, To be had at this office and from
11 newsdealers.

jDUNGER LONG DISTANGE
|ELECTRIC TELEPHONES

1} Sold outright. Protected by patents which
e guaranteed againat infringement. Works
satlsf:wtorllly on lonyr or short distance. Re-
|quires no c¢leaning or repairs. Ado‘xn,ed by i

the Twin Wire 'l'elephone Co., of Chicago, :
! | who have secured a franchise from the city | i
-; andwill put in an Exchange. THE D’UNGER:
#{: ELECTRIC TELEPHONE MF¥G. CO., Stock Ex-
change Bldg., CHICAGO.  Mention this paper.
and Experi-

Developmg of Inventions, Zaiwors
a speeialty. Hent facilities and highest references. Me-
chanical and Electtlenl Engineering.  onstrwction and
bt Machinery and Seiem‘;stzc Apparatus.

Ew= L. I) « 0.,
17 Lexington Ave., 5. E. (! orner23d 8t., New York City.
ench Lathe

The Van Noman Unlvggsal B
. g Milling Machine,

Screw( utterand Universa
Grinder in one tool, he
hest tool made for all kinds
., of small work. Madeby
Waltbam Watch Toal Co.
SPRINGFIELD, MASS.
Send for Catulogue.

TECHNICAL SCHOOLS THEIR PUR-

pose and its Accomplishment.—By Prof. R. H. T'hurs-
ton. g per discussing the importance to the people
and to the nation of the introduction and perfection
of technical education in the United States, and its de-
velopment as a part of a state and national system.
Contained in SCIENTIFIC _AMERICAN SUPPLEMENT,
Nos. 934 and 93.5. ’rice 10 cents each. To be
had at this officeand from all newsdealers.

STEVENS I;EENT
COMBINATION GAUCE. No. 58

Scrateh apd Depth Grupe combiloed.

B 'I'he cut anows this caed asa Depth

Facgs Cao alao be cied As 2 Scrinee

or Serateh Gawre.

Price, ver pair ..82.00

Ideal and T.eader Sprlnlevldersand
Calipers, and Fine Machinists’ Tools.

¥~ Mustrated catalogue free,
J. STEVENS ARMS & TOOIL, CO.
P.O0. Box 280, Chicopee Falls, Mass.

Best a.nd cheapest food known. Warranted

FASTER THAN SHORTHAND!'

Anderson’s Shorthand |

1 'I‘yppwrnm‘ or [¥LF 5 il
a2z e §iroke! Priee, 25
welpht, 3 1hy, Tt is a4 per-
fect submstitute for steno-
taphy, and has o ready
aken ite place in many
T the largest establish-
i 'ments in the

COLTTY.
You ean leatn nt bhome
without a teachers uo Enowledpre of shorthaod necesuary.

o't waste your time; Degin practice NOW and vou
wiil be ready for WORR next month, G. K. Ar {1eraon.
Beh hsoor. World Bulldiog, New York City, T. B A

BELL TELEPHONES Zergn T

»all pupplies for eomplete equipment of Telf-phone and

Teeliy l‘%) lines. Send Sor degeripd (ne ;mw Lisk artsi Telea
:'.Imy Manvhal aud Cafalogue FHER. ] 1 B NNELL
& L0, 76 CORTLANDT STREET, NEW Ymm

" The Mos Most Useful Tool in any Shop is the
RIVETT LA'I'HE !
FANEUIL wncu TODL o. !

Bos'roN MA ss., LS. A,

Anybody interested, write
for particulars.

The Highest Award at the W osld's Columbian Exposition,

THE COPYING PAD.-.HOW TO MAKE
and howto use; withan engraving. Practicar directions
how to Prepare the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
letter to the pal, how to take off cnéneu of the letter.
Contained in H¢: IENTIFIC AMERICAN SUEPLEMEN 1., No,

. Picel0cent . For sale at this office and by all
newsdealers in all pa.ns of the country.

DlSTANCE._ EADING

luqumg OF THETRADE FOR OLR GOODE I NOT INSTO 51

10\WARD&DORON rocrester. NY, us.A.

WESTMINSTER ABBEY.-—- AN IN- |
teresting history and description of this celebrated
edifice._ Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 948 and 949, Price10cents each. To be

~ NICKEL PLATEDR
ROSEWGOD TR!MM'I\CS

Circular j
Fres,

EGGS double production. Qet circulars bad at this ofice and from all newsdealers.
WEBSTER ANNO M, Oazenovia, N

! - SR E tablish a
Hma GB.ADE ONLY Warranted. Contract- E x P E RT M 0 D E l. M A K | " B s €
ors desiring a trustworthy Jack getew. ad- | J.C.SEYL, Prop. Chyrrgi Model Wurks, Chicn, 0 Ill 178
dress RUMSEY &Co0.Ltd.,Seneca E. MadisonSt. Writefor Catalogue of Mudel SlLppliga. |

? LIGHTEING PECIALLY DEGIGNED FOR
BRA = LIGHT BORING STREW DRIVING &F

A H. REIQ oo
3003 Markst St, FHEILADA.

To his own interest. who detls in Arms and Ammunition. or who shoots a Rifle
Pllol m' Shot Gun_aud has not a copy of IBEAL HAND

of solid information. Just out. (Meotion Sclemli
AL V. lnd send for one FREE toall countries. Send stamps fa
IBDEAL MFG. CO., Draverssy, New laven,

LIOPKINS BUILDING DESIGNS. ¢
SEND 25 CENTS (Postal Note or
4 silver) for new book of 30 Popular
B Plans from *“Houses and Cottages.”
W How to build right and economical.
D. HOPKINS, Archt, Grand Rapids, Mich.

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Commen Sense Ear Dyums
I New scientific invention, entirely different
 in construction from all other devices. As-
sist the deaf when all other devices fai),
and where medical skill has given norelief,
They are safe, comfortable, and invisible;
have no wire or string attachment. \\rite
for pamphlet. Mention this paper.
WILSON EAR DRUM MFG. CO.,
LOUISVILLE, KY.

Drim s posdikm,

VALUABLE PATENTS FOR SALE.

New improved Nickel Soap Vase for Powdered Soap.
Business successful. Will be generally used. Patented
in United States and five foreign countrles Tools
alreadymade Price moderate, Addre:

T.P.STOWEL , P. O. Box No. 14, ROCHESTER, N. Y

: ngu Ps,le‘r‘t Medicated FialrCloth Lined
HARNEN= PAD fur sore

bucks and necl  -n horses.
A sure cure. nhmh.ts’
preventive.  GQFo ELY

& ¢, RuulLEtLR, i

Useful Books'

Manufacturers, Agriculturists, Chemists, Engineers
Mechanics Builders, men of leisure and professiona.
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, bas recently been publishzd for
free circulation at the office of this paper. Subjects
classified with. names of authors. Persons desiring a
copy have only to ask forit.and it will be mailed to
them. Address,

MUI\!\ & Cu., 361 Bromlwuy, New York.

COPEs

W&D MOGEY
BAYONN;; CITY, N..

HE LINK- BEI.T COMPANIES,

FHILATELPHIA HNEW YORE., CHICAGO.
nators of the best practice io the oae |
Juk-Feltiog of standard dedignea.
Iswrul Link-Belting (31 regular gizes),
rocket Wheels, Rope 'Utonsmissions
it - Giraphite Solf - Labri-
vALL Joursal Besringu,
Machinery for elovaling and
QONYeYInE ANy materigl -

]’hiludo]vhm m‘hlres-t

T

On

‘.30"{! I‘[unrmg— Park Av.

WIZARDS_MABIC PURSE. 250.

" The muost bewibloring illusinn dissuvered in
thiv century]l A ¥oTF SETONE Purne of the finert
Aresped Kld, atromgd ¥ sawen] wed beputitoiiy am.
braidaed, 1L Dad baffled wl! cxperts in pursle.
Aot We muka liveral darme ta Apuots, weg
wlll Bond 6§00, pampio with Hav-at §in Hﬂsii.d PI veigy sk

pald, with Oatalogrue of 450 usetnl articles L

WOCD NOVELTY COMCERM 46 CORTLAND ST, MEW YGRL.

MEssrs. MUNy & Co. Golicltors
of Pateats, have had nearly Bity
yearscootlouons eXperieoce, Ju:g
one mway quickly ascertain, foe
whether &) igvention probably
paton table by writing fo Muann & Co.
Communications ar_.rit.,tly ronfiden-
tinl. A handbonk of petents and
how to obtain them sent free,

PATENTS

taxen throvgh Munn & Co.receive
apecin! natlee o the Keientiic Aver-
fran. This splendid weekly paper,
elegantly lllustrated, has the largest
circiiation of any selentific work,
WwYeAr. Bpecimen coplea free

Address MIUINN & GO !

New York, 1 Broadway.

ALLOYS.--A SERIES OF LECTURES

devoted to a consideration of the investigations to
which alloys have been subjected during the last five
vears. The light that has been thrown on the particular
grouping of associated metals. The new alloys that have
been discovered, and that possess great scientific in.
terest as well a8 industrial value. Description of the
various appliances (many of them new) used in the in-
vestigation of alloys and the method of using them.
Effects of molecularmovementinsolid metal and alloys.
Bifect of pressure on the molecular change in fusible
metal. The profeund change producedin the properties
of metals by alloying them. With 28 illustrations. Can-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
g 42, 943. 944, 945, 946. 947 and 94N.
Price 10 cents each. 10 be had at this office and from
all newsdealers

FIREPROOF FLOORING.—DESCRIP-
tion of the various systems of fireproof flooring em-
ployed in Europe and the United States. With 73 illua-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. . Price 10 cents. To be had at this
office and from all newsdea]ers

The Improved Monitor Incubator, |

dreds of testimontals uk 4o |

b lt.a muita over all other mekes,

E MEDALS and DIPLOMA AWARDED
AT THE WORLD'S FAIR.

LumeBbmx with cuta for atamp,

@ A F. WILLIAMS, 61 w.r:t ST.,msm, EORM.

THE SIMPLEX TYPEWRITER
- FEE

3 0T use
in privat.e BOrTHE-
spobdenue.  Henl
by mall nrexpresy

\'OI,NEE_Y' W, hiASON & €0.
FRICTION POLLEYS, CLOTCHES, ana ELEVATORS

PROYVYIDENCE, K. I.

BUY DIRECT AND SAVE DEALER'S
$l2 AND AGENT'S PROFITS.

buyourdxford Boss Bicyoie, suit-
Rhle for ither 4ok, made of Dost mia-
terial, stran Lttt inl, accuraiely
ad'uateli and Mally w:xrmnll-ti: Write m-[hy Tor ovr
LuTpre yoraplate gabalouie of iy eles, pares, repalrs, ote.,
Irer, OXTFORD M. o0,

G3FE Wabasl Lvenue, CHICAGD, ILL.

EAFNESS & HEAD NOISES CURED..

by I!\VISIBLE T\!blﬂar Cushiens, Have helped]
combined, ths ng

more than all other devncen
€ars as glasges bel I
¢y¢s. F. HiacoX enly, 8 £

B’ way, NY. Ifookoi;\mofs FRE

Capacity upt 0 200 toss per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breage s combined.
Builders of High Grade Mmllm
Machinery. King-Dar Con-
centrator. Conuersville u% lowers.
pend for Catalogues.
J CATES IRON WORKS;,
30 CNo. Clinton 8t.. Chicago
136C, Liberty S8t. N.Y, 237C. krankiin8t.. Boston. Mass.

HAND BONE, SHELL AND
$5GORN M(LEStr Povitryuen.,

" Circtllar aod testimonials Free,
WILSOXN BROS,, Enkston, Pa.

VANILLA.—BY CHARLES E. HIRES.

A very interesting account of a.trip made by the author
through the vanilla district of Mexico, with a descrip-
tion of the method of cultivating the vanilla plant and
of curing its pods for commerce. Contained In SCIEN-
TIFIC. AMERICAN SUPPLEMENT, No. . Price 10
cents. ’I‘o be had at this ofice and from all newsdealers.

AN FENE CRAY IRON ALSD aTEEL
T CASTINGS FROM SPLNAL

b EINLSHENE e
MERnN..J FHILA

~
1EHICH RYE. & Al

FULTON FOUNDRY AND MACHINE WORKS

21 FURMAN STREET (Near Fu
FINE

and Ornamental Japanning.
Tolephone, Brookiyn 1413.

MACHINERY IRON
Tool and Pattern Making, (ieneral Machinists, Die, Press, and lmemhnu vable Work, Plain

Sewing Machine Needles(B N W
E. B. WILLCOX.-

LToN FERRY), BROOKLYN, N.Y.

CASTINGS

TAud),

i bere collected; nearly eve:
jbeing represented. It is by far the most compreheusive

© 1894 SCIENTIFIC AMERICAN, INC.

HYPNOTISM Hi:;;‘mlnmetnod %1, Supgest.

2 ive Therapeut: m‘-ﬁn p Te FiLf-
tcm $3.50. Dr. Anderson. Masonte Tem.. GH)

Study Electricity at Home

hyour correspoudeuce method.” Thorough instruection
g kX APPARATUS. Terms moderate. Cat.free.
1entlﬂe Machlnlst, Clevel’d, 0.

A New and Valuable Book.

12,500 Receipts. 708 Pages.
Bound in Sheep, 86.

Priee $5.
Half-Merocco, $6.50.
This splendid work contains a careful cOmpilation of

the m ost useful Receipts and Replies given in the Notes
and Queries of correspondents as published in"the Nci-
entife American duringtbe pastfifty years; together
with many valuable and important additions.

Over Twelve Theusand selected Receipts are
branchof the useful arts

volume of the kind ever placed before the public.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all pariy of the world ; the information given
being of the hixhnsi value. arranged and condensed in
conciseform convenient for ready use.

Almost every inquiry thatcan be thought of, relating

to formul®e used in the various ma.nufacturmg indus-
tries, will here be found answered.

Instructions for working many different processes in
the artsaregiven.

Those who are engaged in any branch of industry
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 excelient
suggestions.

¥~ Send for Descriptive Circular.

MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.
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Aovertisements.

ORDINARY RATES.

nide Page, each insertion, « 735 centsa Hne
ne

1
{lnrk Page, eachinsertion, -

For some classes of Adwvertisements, Special and

igher rates are Téguired.

The above are charges
words per line.

and is set in e type.

per agate line—about eight
his notice shows the width of the line,
Engravings may head adver- ;

tisements at t e same rate per agate line, by measure-

ment, as the letter Press
l'ecexved at Publication Office as
morning to appear in the following week’s issue.

thors Lead

The finest in the world.
Have the most up-to-

date improvements and
conveniences.

Nothing by halves.

Uet our ’94 catalog tell-
ing all about Victor su-
periority.

OVERMAN WHEEL CO.

BOSTON.
NEW YORK.

PHILADELPHIA.
CHICAGO.
SAN FRANCISCO.

DETROIT.
DENVER.

Advertisements must be :
early as Thursday

COLD FORCED PRODUCT.

Patented May 10,July19, 1887;
July19, 1888;

Itis
cheaper then
3 eommMUNSCrew,
and, being cold forg-
ed, the entire surface
has a metallic skin.

For applying stepsto Elec-
trie Light Poles, it hag no supe-

rior.
& Sendfor samples te

AMERICAN SCREW CO.
PROVIDENCE, R. I

WANTED Stute and (mumy igl‘l’lls g

facturers.
Hustlers gplven a contra

Want men capable of enru.nﬁSIDO per week, (live ref-
erenceR. AL CON rnhattan Bldg., Lhi(-ugu
Wan SYlPH CYCLES 233
EASY.
Handsomest, easiest run~

nmﬁ ycles of the

16 ¢ &¢.

Peorla, .

“Rocers’ Drive Serew.”

July19, 1892.

It will turn like a screw
into wood when driven
with a hammer, and
will not break the
fibers of the

whe‘re
far the W ggewt money meker known, Sells to wll msgu-
AOne-fourth t.h(,e%rice of its :mly campetitor.

excluaive territory.

Oﬂd"
Fair A]prighta& tirea.
125 and §150. Cata. free,
ROUSE. HAZARD & CO.,,

The

American

Bell Telephone
Company,

125 Milk Street,
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,
1892, for a Speaking Tele-
graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

)
)

e T e e e

i i

L

g
P

H

] AMEB.ICAN UPPLEMENT can be had at this ofitce for
10 cents. to be bad of newsdealers n il partsof | GRAFTON STONE COMPANY,
the country. No. 3 Rlver Street, GRAFTOR, (ui0.

2an runnlng
1 { two mont

| BOLCIANO'S LITTLE GIANT, No. I.

il Will run your Sewing Machine, Fans and other Light Machinery.

< A Week’s Work SALINEVILLE, COL. Co., O., Jan. 22, 1884,
. ina Day. THE BOLGIANO M¥gG. CO.

=4 No Plumbing Dear Sirs:—The No, 1Motor I got from you has more 1
£} Regquired. ower thab oy thmg I bave ever seen for its size. Have
& . a mechanical window display withig fornem-.
=3

A

s teady, and is Just a8 good as the ds)
4irs rea pectT EDWIN A. BUN

Fans, Ice Cream Freez-
e u, Larhes, Scroll Saws
fhareh Organs, etc.

SINGTON, PA., Feb. 24, 1894

THE BOLGIANO MH‘G
i 415 Water 8t., Baltimor

Gentlemen: —Your N 0. 1 Motorarrived snfei and

I esteem your omptnessinﬂlllngtneorder. %V

I opened the box and looked at the Motor, Iswore

that ¢t would never do m{ work, a8 itlooked too

s all, but that only proves that alppearances arede-
eeptive sometimes You can fu tir]lmagme Iy sur-

p it. I1td shmy

se, when I turned the water on
namo too fast with the wamr

. experimental d{l
on, and I only have 16 pounds pressure of water. It 18 only a wonderto me thatit isnot in every house to-day to

drive light machinery. There is another good gol nt about it, it does not waste water like many water Motors;
all the water that passes through 1t 18 fully utilized and nolost power. Ican fully saythatl am satisfled with
my investment. I am yours, SAMUEL W. ECKER.

For Fans, Printing Presses, Grindstones, AU Sizes o f Light Fans for sale.

No 3 MDTOR $l5. Coffee Mills, Washing Machines.
NEW HOT AIR 8

GAS IRON,

Bolgiano’s Perfection Gas Iron enables yon to de
yvour ironing without the use of a stove, and is in
every way superior to anything of the kind ever
offered the pnblic. Gets hot in 5 minntes and costs
3 cents a day to heat.

Sendfor Circwlars.

You may send me One Dozen Perfection Gas
Irons. Sold 700 charcoal irons. Expect to sell
many more of yours. i

JOHN WANAMAKER, Philadelphia, Pa.|:

= So'mlhfo-r Descr-fr;:ti: Circulars.

THE BOLGIANO MANUFAGTURING CO.,

" WHOLESALE AND RETAIL,
415 WATER STREET, BALTIMORE, MD.

BoLuu\u’s PFBmm‘wN GA9 InON,
Fatent applied for, 18,

{MAY 19, 1804.

v —

ENGINES &n}pln‘e&'%%%a‘}'u?n‘%a‘%éﬂ"gm%‘}?"s'

ces and Oawwwe “B.” W.P.DAVIS, ‘Rochest_ef._ . Y.
AL“M IN“M i?ods mndeilllll uanélty af_ low. prk_s%

BINDINC. All classes of work. Magaszines a
specialty. HADDON & € Q.. 134 Center St., N. Y.

AGFCHTB WANTED for Grinders’ Huppiles. Lib—
eral mmias!on TEE TANITE Co., Btroudebuire, Pa.

MRGHESIA FLEX]BLE EEMENT

~CUERONAPPLICATION
THE PriLIP CARIZY MANTGCO
oa«f?E L HERT i .Ih(lliﬂlﬂlm‘l Er

olumbla

No possible injury
can result from
anyreasonable
amount of riding
on a properly con-
structed  bicycle.
The theory that
cycling was_harm-.
ful has long since
been exploded,
and physicians everywhere recommend
the wheel to-day as affording the best
means of exercise for men and women.
Dr. William S. Stewart, Professor Em-
eritus, Medico Chirurgical Oollegf.',
Philadelphia, says: “I regard the use
of the bicycle as a means of physical
culture superior to any other means
in use at the present time.”
POPE MFG. CO.,
Boston, New York, Chicago, Hartford,

Catalogue free at our agencies, or
mailed for two two-centstamps.

MANUFACTURE OF BICYCLES.—A

Yerycomprehensive article gi ing the detaiis of con-

THE CARBOPHONE

1] l_i.-hnolutcly the Best of anvihing
atriclly scientific, workio

phone gnd microphone, which reports the steps of nfiya b
great digtanes. This instrument will overcoms atty kind :
of deafoess uniess the ear is enttrely destroyed. In light
and inviglble. Price ®:2.00, ©all Dr address
CARBOPHONE CO., 1524 Masonic Templa, (,hlcago, ]]1

N]5 WANTED mrmgToots N ERYSy,
AE[ i CH.BESLY & CO.

CHICAGO, ILL.U S.A.

BDGE TOOLS
:;?nu not s.dspted ta thywork. %ﬂg;‘!nd.—
SCIENT A AN SUP qumlauw%&wnlargna;mdyu Erite

LFIC MERFIC PLE ¢ widing:

&1 Wy pora e
Any desired bic umber of Lko Sc1ENTIAC wihich wild mw WAL FaTAE ml’m‘mutum?

et Invented, ie :

Lovm DIAMOND CYCLES

HIGHEST GRADE. FULLY WARRANTED.
Yor Wen or W omen_o®
~g—Pons or Giels.

.JOHN P. LOVELL ARMS CO.
Mapufacturers, BOSTON, MASS.

Popular:Prices. Catalogue Free, Agents Wanted.

Light Roadster, Weight ‘23 1bs., Price 3 115.

r N

Igtost 1, P. THE th :
Hlntor of 9" Gentury |,

Can he used any place, todoany | | 7

b o0, and by any one. No Boil- | |

er! NoFire! NoBieam! No

Aphes! No Ganfas] No Engl-

neetr! A perfectly safe Motor

forall places and purposed. Cost

of aperation aboul une ceth an

. hour to each indicated owar e

jzi hFar clr((:uls.r ctu; (rses
nrier fian ne {lo,

z‘%’.’:::'m.n‘;fﬂl‘" PO Hos HE, - Sterling, 11k

THE WONDERFUL

D’Unger Telephone !
Highty important to Telephone Users.
BEWARE OF INFRINGING.

The D’Unger Long Distance Telephone (the * Far-
Away Talker”) can now be had for use in Telephone
Exchanges on a small annualroyalty, and en no other
tel'lns. It is constructed wder numeraua patents,

ally Patent No. 3905 735, kranted Oct, 2, 1888,
whlch 18 not only the first. but the ouly undlnpeted

The Folding Kodet. a new giass

plate camera for 4x s pictures. Can be used with

anld indisputnble valid patent airu nted for an=ail films by the addition of a roll bolder. Latest
Sohone Aransmitter, Al alcarbon Bmitiple.oon: improvements, finest adjustments, handsome
%acié:elephgg; t{nnmz(x)lttters bg&t wlthoiutfo‘r under pa- finish.
ents gran since Oc are infringements |
apon Patent Nom390,5§:7 3—a fact totbe bgme in; Price, with double plate holder, - $15.00
m 2] lating the use of telephones.
thThe ‘y1]§0111 er” dm tbe (‘ngly se}fl’scleﬁ.nmg i;:plet%mme iﬂ EASTIAN KODAK CO.,

e world. Itsends speech one (1) mile or five ttvunan !
(5,000) miles in a perfectly clear manner,can be g l_Jae- = Senid Jr or ‘B4 Rochester, N. Y.
rated at balf the ordinary expense, is always in order,| # Catatogue.

and has for its Receiver a Patent Compound Magneto,

aking but one magnetie field. It haslikewise Pauf
H D’Unger’s Pat,ent Diaphragm Reg‘}llator which pre-
vents the words from runnlng er. 8 awholeit
is complete, cannot be surp: and has no equal.
Pronounced by all unprejudlced e‘leculclans tn be the
Peer of Telephones. Address

D’Unger Long-Distance Telephone Co.,
Palmer House, CHICAGO, ILL.

Do not be lntimldated! This Company will pro-
ceed legally against all persons or anrporatfons

for MAOHINERY
and P

ALLS C’I‘OLES a specialty.
Balls from $4'' to 2"’ diam. in stock
Balls of Any Material or Size made
to order. Accuracy of sphere, size
and umformit{‘of strength guar
anteed. rite for Prices.

Also manufacturers of Automa-]
tic Screw Machines for Sewing
Machines. Bicycles. etc.

TEEL
s TAN

h 1way intimidate in writing any one desiring to use Cleveland Machine Screw Co.
the D’& HONE? 133 2d Ave., Cleveland, O.

NGER TELEP

-~ _NEPERR PRPER.

& New Printing-Out Ready Sensitized Paper.

PERMANENT PRINTS, Better Results. Easier Obtained. No Ice, No Hot
Wa Treatment, No Lead Salts, No Alum or otber hardeners endangaring
the dumbmt of the image. Extreme slmpllclty of all operations. Frinted,
ted‘ ble than any oth T, .

and moun! in less time and with less
° F. andwill behavejust as well in ice cold water. Has none of the defects

|

DEAFNESS '[

on the principis of the tele- i

'W. E. CALDWELL CO.

struction of every part of these vehicles. With 15 en-
gravings. Contained in SCIENTIF10 AMERICAN SUP-
PLEMENT. No. 908, Price 10 cents. To be had at this
office and from all newsdealers.

FoR 4 5“
ALED. DUTFITS
AT RIGHER SUET

EST WUALITY
LUWEET. COFT

A TAILOR-MADE SU
FOR $(0.00 gy

squal to any local tailor’s $18.00 suit foz‘:sﬂo

Exprelm chnr -m .
m&mu ing

Sare I por
g 1ots ‘material trom makers—that ac-
counts for lt. Send for samples of cloth and
rull articnlars - free
15 VEHON, Tallor. xma Mams St., cmcagc.

OP’

We'll make to
()ur MEAasuTe ‘%:

ASTRONOMY

Made easy and interesting with the help of our new
Celestial Planisphere and Handbook.
- For descriptive circular. address
OOLE BROS., Chicago, lli.

TOWERS v TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of4 and 12 Columus, for

Water Works, Cities, Towns and Manu-
factories.

PLAIN, ALL WOOD TOWERS.

ELEVA'TED TANKS
for Automatic Fire Sprinkler Plants.
Mapufacturers of Iron and Steel Tanka.

Lonisinna Red Cypress Wood
Tanks a Specialty.

219 E. Main Street,
TOUISYILLE, KY., . 8, &.

Murray's Pat-
ent Hotatin
Yang are invel-
uable for Hes-
J taurunts, Ho-
taly, Mest Mar-
kots, Baeloons,
| Lunen Coun-

tera, Groceries,
il Bakeries, Con-
fectionories,
and in fact all
f places troubled
with, heaf or
Jlies. The only
I periect Fan
f medoe that can
F o8l be “driven at
R any epecd with-
out disturbing
the belt.
Prices, from $6 to $35. 8end for circular, to

Backus WaTer MoTor Co., NEwark. N. J

PRINTING INKS,

The Sc(r)nmmc AMERICAN 18 ted with CHASB

s ovmp Gecematin

5 WATER MOTOR

Eot%mu T and does not fix out. A4 Paper for all climates and Seasons.
ater test o
(& Write for free gample sheets. Ask for prices of our ﬁmﬁm

£ it rlvalu.
B e pewers.  Nepera Ohemical Go., Nepera Park,

© 1894 SCIENTIFIC AMERICAN, INC.

ENEU JOHNSON & CO.8 INK, Tentk and Lomoard
8ta., Philadelphia, and 47 Rose 8t., opp. Duane.New York
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