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DIAMOND CUTTING BY HAND AND MACHINE,

Modern diamond cutting is an art which for
many generations was practically confined to
one city, Amsterdam. In Indiathe natives cut
the gems, but they did not follow the rules of
shape which have found acceptance with the
Caucasian nations. Some twenty years ago the
industry was introduced in this country. This
was at about the time of the discovery of the
South African diamond fields. Mr. I. Herr-
mann, a jeweler of this city, succeeded in find-
ing among the Duteh who had immigrated to
this country a number of diamond workers who
from force of circumstances had abandoned
their trade and had adopted other occupations.

CLEAVING,

fie opened a shop in this
city, where much work was
done.

The industry spread
more or less, and is now
firmly established in sev-
eral places in the United
States. The jewelry firm
of Tiffany & Co., of this
city, among others, have
in operation a shop in
which diamonds are cut
and polished from the
rough, and are recut when
the original cutting as per-
formed in Amsterdam or
elsewhere has not left themn
of satisfactory brilliance.
The work is in charge of
the foreman, Mr. Geo. H.
Hampton, to whom we are
indebted f or attentions
shown in connection with
this article.

The operations of shap-
ing a diamond are three,
and may be four, in num-
ber : cleaving, cutting, set-
ting and polishing. Each
operation is a trade by
itself, and very few ever
learn to do more than one
or two of the four steps.
Cleaving is often dispensed
with ; the other three are
necessary. The favorite
shape into which every
stone of any value is work-
cd is the brilliant. This
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consists approximately of two truncated pyra-
mids placed base to base. The line dividing
the two pyramids is called the girdle. The
upper portion is the crown, with a flat face
called the table on top. Below the girdle is the
collet. If properly cut, this shape brings out
the fullest possible brilliancy of the gem. So
important is this quality, that it was deemed
advisable to recut the Kohinoor diamond to
develop its brilliancy, although many karats
were lost in the operation.

Cleaving consists in splitting off pieces of a
diamond. By inspection striations can be de-
tected in the rough gem by which its cleavage
plane is determined. The stone to be thus
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THE FIELD DIAMOND CUTTING MACHINE,
DIAMOND CUTTING BY HAND AND MACHINE.
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HAND CUTTING.

treated is mounted in ce-
ment upon the end of a
wooden handle. Upon a
second handle a sharp-
edged fragment such as
has been cleaved from an-
other diamond is mounted.
The diamond has a little
notch made in it by the
cleaver pressing and rub-
bing against it the edge of
the fragment. This marks
the place for starting the
cleavage. A cutting box is
used in making this notch.
This is shown in the illus-
tration in use for regular
cutting. It is a small me-
tal box from whose edge
two brass pins or studs
rise, against which the
spindle-shaped handles are
pressed in the cutting ope-
ration. The cleaver holds
a handle in each hand,
pressing them firmly
against the pins and edges
of the box. The ends car-
rying the diamonds pro-
ject over the box. He
then scratches or cuts a
notch at the desired place.
Next, placing the handle
carrying the diamond. to
be cleaved on its end upon
the table, he holds a blunt-
edged knife of steel firmly
upon the notch and gives
the back of the knife a
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gentle tap with an iron rod. The piece at one blow
splits off and leaves a bright face. Considerable skill
and judgment are needed to perform this critical work,
but it is by no means such a mystery as it has been
represented to be.

The cutting operation is conducted with heavier
handles over the cutting box just described. One dia-
mond is rubbed against another, both cemented on
the ends of handles, over the box, and the abrading
goes on rapidly. Here a peculiar skill is needed to give
the right stroke. Without it true cutting will not be
effected. The left hand stone is the one which re-
ceives the final cutting ; the right hand stone gets its
first rough shaping only. The box has a movable re-
ceptacle below to receive the dust. A fine wire gauze
screen is above it, to catch any cement which may fall.

A maehine has been introduced for performing this
work which is in constant operation in the Tiffany
shop. It is essentially a planing machine. Itcontains
a fixed adjustable abutment and a reciprocating abut-
ment forming a species of sliderest. These correspond
to the right and left hand handles of the hand cutter.
The diamond receiving its final cutting is secured by
cement in a cup with spindle, which spindle is inserted
into a hole in the left hand carriage or reciprocating
slide rest. The right hand abutment receivesa second
cup, with the cutting diamond held in it by cement.
Quadrant adjustinents and feed screws are provided
for shifting the fixed abutment in any desired direc-
tion. By turning the hand wheel back and forth
through a small are of a circle, the carriage with the
diamond to be cut is made to reciprocate back and
forth. By the feed screws theother diamond is brought
into contact with it and the cutting begins. A face is
rapidly worn upon the stone. The operator feels as
well as sees she progress of the work.

As one face is done the cup is removed, the cement is
softened by heat, and the stone is turned so as to pre-
sent another face or corner to be operated on. In this
way the gem is soon brought into its approximate
shape. The achine is the invention of Charles M.
Field, of Boston, Mass., and is only the third in use.
It does not entirely supplant hand cutting, as much
trimming and shaping of the girdle or outline of the
stone is still done by hand. Although designed to be
driven by power, thisis not found practicable, because
the cutting, as already explained, is partly a matter of
feeling as well as of sight.

Having been roughly shaped by cutting, and perhaps
also by cleaving, the diamond has next to be set in
alloy for polishing. A brass cup with a copper wire
handle, called a **dopp,” is used for this purpose. An
alloy of lead and pewter is used tofill it and is built up
in acorn shape. When of the consistency of putty, like
plumber’s solder when a joint is being wiped, the dia-
mend is inserted in the apex. With astick, or with the
fingers, the hot metal is wiped away, so as to give the
right exposure.

After cooling it goes to the polisher. The wire stem
of the ‘““dopp ” is fastened ia the end of a wooden
clamp. The operative in the upper central figure is
seen holding one and examining the diamond in the
‘““dopp.” The clamp is next placed on the table
steadied by a couple of pins secured thereto. A hori-
zontal disk of iron cut or scratched in approximately
radial grooves is mounted in the center of the table,
and rotates at a speed of 20,000 to 25,000 revolutions
per minute. The speed is so high and the motion so
steady that the disks seem motionless. As the clamp
is placed on the table, the diamond at its end rests
upon the disk. The latter is charged with olive oil
and diamond dust from the cutting boxes. After a
few seconds ".he polisher removes the clamp and ex-
amines the stone. By pushing the cup he bends the
wire cne way or the other, so as te get a proper bear-
ing. One or two trials are made. When all is right
somre lead weights are placed upon the clamp and it is
left to itself. The polishing, which is really cutting to
a considerable extent, now goes cn, and lasts fora va-
riable time, according to the work to be done.

The polisher becoemes very expert in seeing what is
going on by inspecting the diamond, as well as in de-
tecting by the feel of the clamp how the diamond is
resting on the disk. Even the bending of the wire of
tbe dopp requires considerable skill.

The modern systemmn of diamond cutting is said to
have originated in 1456, with Louis Bergnen, who es-
tablished a regular guild of diamond cutters at
Bruges in 1470. Since then the art gradually centered
itself in Amsterdam, and now only is beginning to
spread to other cities.

———— O —

MR. A. STANLEY WILLIAMS, of Burgess Hill, Sussex,
has discovered three delicate but distinet markings in
the equatorial region of Saturn. The first and third
of these are round bright spots, somewhat brighter
than the white equatorial zone in which they occur.
The second is a smaller dark marking on the equa-
torial edge of the shaded belt which forms the south-
ern boundary of the white zone. Mr. Williams has
obtained abundant proof of the reality of these mark-
ings, but points out that it requires patieuce and prac-
tice to see them readily.
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THE COMMISSIONERSHIP OF PATENTS,

The Hon. Charles E. Mitchell, who for the last two
years has served as Commissioner of Patents, has re-
signed the office, and the Hon. William E. Simonds, of
Connecticut, has been appointed to the position.

The retirement of Mr. Mitchell may almmost be regard-
ed as a calamity to the Patent Office. His administra-
tion has been highly successful, has given great satis-
faction, and from beginning to end has been conducted
with consummate ability. His rulings and decisions,
always promptly given, have been distinguished for
their judicial clearness and reliability. Fair and im-
partial hearing and consideration of both sides of the
presented case has been his habit. Subject to a just
regard for the public interests, he has administered the
office for the beneflt of inventors, for whose encourage-
ment it was created. The progress of the Patent Office
under Mr. Mitchell’s guidance has been very marked.
He has instituted many changes and reforms of 1nost
beneficial character. His superior administrative skill
has enabled him to advance and improve the efficiency
of the bureau; and in this flourishing condition he
takes his leave, much to the regret of subordinates,
practitioners, and all with whom he has had official re-
lations.

William E. Simonds, the newly appointed Comwmis-
sioner of Patents, is forty-nine years old and a prac-
ticing lawyer of Hartford, Conn. He also fills the lec-
tureship on patent law at the Yale Law School, and is
the author of several books on subjects pertaining to
patent law. He was a member of the LIst Congress
and had been a member of the Connecticut Legisla-
ture for several years. He was elected Speaker of the
Housein 1885. He is a man of sterling integrity, of
judicial mind, abundantly qualified for the Cowmmis-
sionership. The Patent Office under his management
will not be likely to move backward. We wish for his
administration the utmost success.

It is perhaps fitting that the Patent Commissioner
should hail from Connecticut. In area it is a small
State, but its people have large heads, if we may judge
from the records of the Patent Office. In proportion
to population, the sons of Connecticut take twice as
many patents as any other State.

——ee o r——————————
THE CALDERA NAVAL FIGHT.

The present war in Chile is being watched and
studied with keen interest by our army and navy
officers and many others, and, although the reports
from that country are now meager and the truth is
badly snarled up with rumors, yet when reliable in-
formation isrcceived the result will be that many use-
ful lessons will be learned and that many improve-
ments will be suggested in war material and its
handling.

The recent action in Caldera Bay is attracting much
attention, and, now that we have the report of so reli-
able an officer as Admiral McCann, we can study the
action a little closer. The admiral’s report is dated
Valparaiso, Chile, April 29, 1891, and according to it
the Blanco Encalada, a war ship in the service of the
insurgents, was lying at anchor in the harbor of Cal-
dera, when she was attacked about 4 A.M., of April
23, by two torpedo cruisers, the Almirante Lynch
and the Almirante Condell, in the service of the
Chilean government. The Encalada was sunk by the
explosion of one or more torpedoss fired by the torpedo
cruisers, and about one hundred and fifty men lost
their lives.

The first point that strikes one, in reviewing this
affair, is the statement that *‘‘the morning of the
attack was perfectly clear, the light in the lighthouse
burning brightly, and the ship’s lights perfectly visi-
ble, so that the torpedo boats had no trouble in mak-
ing the attack.” The question arises, Why did not
the Encalada sight the Lynch and Condell in time to
make preparations to give them a warm reception,
and why did she not make such preparations ?

*“ The commanding officer admits that he alone was
to blame for the catastrophe.” What an admission,
and what manner of man this commanding officer
must be! We have an old lesson foreibly illustrated
right here—that a ship may be well found in every
particular, having the most modern appliances and
most perfect machinery, and yet, if that very impor-
tant equipment, the captain, is inefficient or unequal
to his trust, the ship is a hopeless failure and her loss
is to be expected. As we must have skilled mechanics
to run complex machines, so must we have skilled and
reliable officers to handle our war ships.

** The usual precautions adopted in time of war were

12952 | entirely neglected,” and it might be added that many

of the precautions usually adopted in well regulated
ships in time of peace were also neglected. Had a
proper lcokout been kept, had a signal station been
established on the point, there is no doubt but that
the Encalada would have known of the approach of
her enemies in sufficient time to have cleared ship and
gotten ready for action. Had the guns been loaded
and had the cable been ready to slip, she might have
inflicted such an amount of damage to the Lynch and
Condell, and might have so maneuvered, as to render
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the attack less disastrous, or at least punished her as-
sailants more severely.

Another point to be noted is the number of torpe-
does fired. One account says three were discharged
before an effective hit was made, another says seven.
‘Whichever number is correct, it shows, considering the
circumstances, that even the best form of torpedo is
an unreliable weapon, but if a hit is made, the effect is
appalling.

The Lynch and Condell are recently built torpedo
cruisers of the latest design, and the torpedoes used
are the moss modern development of the Whitehead
auto-mobile torpedoes.

The Encalada was an iron armored, twin serew,
central battery ship, 210 feet in length, 45 feet and 9
inches in beam, 19 feet and 8 inches in draught, and
of 3,500 tons displacement. She carried six 12 ton,
muzzle loading Armstrong rifles, four lighter pieces,
and seven machine guns. In the SCIENTIFIC AMERI-
CAN of June 6 will be found a full description of the
Lynch and the Condell. B.

_— e —————
THE DISPOSITION OF MINING DEBRIS IN CALIFORNIA,

Among the reports submitted to the last Congress
was one from the Secretary of War on the treatment
of mining debris in California. The report contained
the conclusions of the Board of Engineer officers which
was prepared in compliance with an act of Congress,
approved October 1st, 1888, which directed that three
officers from the Engineer Corps of the United States
army be constituted a comnmission for the purpose of
making a thorough examination of the mining debris
question in California, and determining whether some
plan cannot be devised whereby the present conflict
between the mining and farming sections may be ad-
justed, and the mining industry rehabilitated.

For several years past hydraulic mining has been
suppressed in California. In the early stages of placer
mining the possible effect upon river channels and
adjacent lands of dumping debrie in the cahions does
not seem to have received any attention. No great
flood was recorded until 1861-62, when very serious
damage was done by the overflow of certain rivers,
notably the Yuba, and other floods occurred in 1875.
After a number of decisions by the lower courts the
United States Circuit Court rendered a decision which
puts a stop to hydraulic mining in the State.

It was estimated .that $100,000,000 was invested in
this branch of mining previous to the restriction, the
effect of which has been that many costly works con-
nected with this industry have been allowed to go to
decay, mining camps have been deserted and large
districts depopulated, while the yield of gold in the
State has been considerably reduced, as shown by the
following table. :

Product of gold in California from January 1, 1880,
tozgDecember 31, 1890,:

580, ..o oeniee eeneit et e eran e prree et eanaaes $17,745,745
188l et iiiiies cees e eemneeneeneaes reeneeaen. 17,166,676
1882, et iiieis + eeeneine e eea e eneenae e 15,520,325
1883.cuu..r.ns e e crernerneae 13,841,297

11,836,957
10,076,091
10,329,044

9,986,851

In the prosecution of hydraulic mining all the ma-
terial in the bank is moved, whereas in drift mining
only the gravel and sand adjacent to the bed rock is
taken out. It follows as a consequence of hydraulic
mining that some. depository for the debris must be
found, and until the decision of the United States Cir-
cuit Court was rendered, this debris was dumped into
the gulches and beds of streams adjacent to the mines,
to be removed further down with the winter freshets.

The effect of filling up the river beds in this way was
very disastrous to farmers and other persons owning
land which was overflowed, and resulted in the forma-
tion of the Anti Debris Association,which organization
has conducted the litigation resulting in the inhibition
upon hydraulic mining. Tn one of the cases in this
extended litigation the following facts among others
were brought out. The plaintiff was the owner of a
lot in the city of Marysville covered by a brick build-
ing and of two farms on the borders of the Feather
River. Portions of these two farms were covered by
debris brought down by the floods of 1862 to a depth
that made them valueless as agricultural land. The
winter floods of succeeding years added to the depth
of the deposits and the lands are now grown up to
willow and cottonwood thickets. The beds of the
Yuba and Feather Rivers gradually rose from succes-
sive deposits of debris, until in 1868 the people of
Marysville found it necessary to build levees to pro-
tect the city from overflow. The city issituated upon
a high bank of the Yuba River and about one mile
from its junction with the Feather.

Up to 1862 the Yuba wasg navigable all the year for
ships and boats drawing from 9 to 10 feet of water, and
Auring the winter season deep water ships from around
Cape Horn navigated it to the foot of E Street. The
site of the city was above extreme high water, and it
was never overflowed until after the commencement
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of modern hydraulicmining. Theriver bedscontinued

to rise after the building of the levees, and during the
flood of 1875, which was much less in volume than in
1862, the levees broke, and for the first time in its
history Marysville was inundated. A report to the
legislature during the session of 1880 states that during
the year 1879, 40,564,000 cubic yards of material were
put into the Feather River by the hydraulic mining
process and 9,700,000 cubic yards of this debris, about
24 per cent, passed out in suspension. Most of the
material so carried in suspension was deposited in the
lower Sacramento and in the bays in which the Sacra-
mento discharges.

The above statements clearly indicate the nature of
the damage done to streams by dumping mining debris
where it will be washed into them, and the consequent
injury to property by the overflowing of streams in
which large quantities of mining debris have been
deposited. The labors of the commission of United
States engineers, were directed to ascertaining the
amount of damage which had been done to various
streams by dumping mining debris into them, and the
formulation of a plan by which the injurious effects of
this course might be obviated, and hydraulic mining
resumed without injury to any other interest.

There are large bodies of workable gravel yet re-
maining, that could be worked at a fair profit, and, in
the opinion of many persons who have given thought
to the subject, dams could be erected for the impound-
ing of the mining debris, and thus prevent the fllling
up of the stream.

The conclusions of the engineers on this method of
remedying the evil are given at length. They say:
““The board is of the opinion that some partial pro-
tection could be afforded the rivers and lands below
by restraining a portion of the coarser part of the
material mined by structures built in the cafons,
ravines, and valleys at points where examinations
have indicated the most favorable locations. These
works should be permanent stone dams or barriers
built across the beds of cafions and carried to such
heights as the local conditions may demand. The
results obtained by dams now in existence show the
feasibility of impounding portions of the coarser ma-
terial behind properly constructed barriers. As the
stability of the dam depends in a great measure upon
the apron, the greatest care should be taken in iis
construction. An economical construction could be
obtained by building a low structure first, and rais-
ing the succeeding ones upon the impounded material.
The faces of these dams would then constitute a
series of falls, which would have the effect of break-
ing the force of the water upon the apron. That
considerable coarse material can be stored is shown
by the dams already constructed in some of the tri-
butary streams. In Slate Creek material is ilnpound-
ed by two crib dams. The upper one, immediately
below the Poverty Hill mine, banks up debris over
27,000 feet on a grade of 50 feet per mile.” A num-
ber of other cases are cited where mining debris is
stored by means of dams.

In concluding their report, the engineers refer to
the injuries to the rivers of the Sacramento Valley by
the deposition of vast quantities of mining debris in
the beds, and reaffirm their faith in the possibility of
impounding the debris without injury, and locations
are pointed out where this may be done.

The question as to whether the damage from mining
debris may be prevented by the erection of dams across
streams into which such debris has been washed, was
passed upon by the courts in the litigation which re-
sulted in the decision by the United States Circuit
Court which renders hydraulic mining in California
illegal. Intheaction brought bythe Attorney-General
of the State for a perpetual injunction restraining a
certain mining company from dumping debris where
it would be washed into the river, the lower court
granted the injunction prayed for, but affixed a con-
dition in the decree that when efficient means should
have been provided to impound the heavier portion of
the debris, the defendant should be entitled to have
the injunction dissolved. The people appealed from
the condition affixed to the injunction, and the Su-
preme Court affirmed the injunction without any
conditions. Judge Sawyer, in that portion of his de-
cision relating to the erection of dams as a remedy
for the evils, said : ‘“ Whether a dam can be constructed
to stand the pressure to which it will necessarily be
subject under these circumstances, and whether it will
be of any material use in preventing the flow of the
debris, and the filling of the river below, are questions
upon which I am not fully advised ; but from the evi-
dence in the case, and of my observation of the pre-
mises, I am strongly impressed with the belief that
sufficient of the debris will still pass over the dam in
suspension with the water to maintain and even in-
crease the present fill of the river.

‘ Besides, it is a very serious questionin my mind
whether any person or community can or ought to be
required to submit to the continuous peril of living
under or below such a dam as this must necessarily be
if it be made high enough to impound the coarser ma-
terial—and this merely for the convenience of another
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person in the pursuit of his or their private business.
It may be likened at least to living in the direct path-
way of an impending avalanche.”

The report goes very thoroughly into all details affect-
ing this question, and is signed by Lieut.-Col. W. H, H.
Berry and Major W. H. Heuer and Major Thomas H.
Handbury, of the Corps of U. S. Engineers.

Opals.

At a recent meeting of the California Academy of
Sciences, the following paper was read by Melville
Attwood, M.E. :

The precious, or noble, opal is one of the most beau-
tiful gems in nature. When held between the eye and
the light, it appears of a pale milky reddish blue, but
when seen by reflected light, it displays all the colors
of the rainbow.

Opals are always cut en cabochon, on both sides, and
the true beauties of the gem only display themselves
when the stone is moved about, as then a fine opal
really appears to have an actual life within itself.

Fine stones of a large size arerarely found. They
seldom exceed an inch in diameter. When held in the
hand to impart warmth to the gem, it is much more
brilliant.

Some varieties of opal (the common) are found with
galena and blende in metalliferous veins. They also
occupy the interior of fossils in sandstone. Itsforma-
tion is due to the solubility of amorphous silica in
water, especially in hot water, or water containing
carbonic acid, the silica being dissolved out by spring
waters from decomposed silicates, and deposited under
favorable circumstances in a state more or less ap-
proaching to purity.

At a former meeting I presented the Academy with
opals in the matrix from the State of Washington.
Since that 1 have cut another microscopic section of
the Washington rock, which I now donate to the
Academy. The section shows the rock to be basalt,
consisting of a mixture of fine grains of labrador, feld-
spar, ete., with asmall quantity of magnetic iron.

Through the kindness of Adolph Sutro, Esq., I am
now enabled to give the Academy specimens of opals
in the matrix from Mexico, Australia, and Hungary.
~ The inclosing rocks of those from Mexico and Aus-
tralia are so altered, or decomposed, that I could not
cut a satisfactory section from them. They are, how-
ever, without doubt, trachytes. The two specimens
from Hungary are very interesting, being the same
rock, but the one much altered or decomposed and the
other fresh or unaltered. From the latter I managed
to cut a section sufficiently thin to prove it to be a
trachyte, with small crystals of leucite in it.

The result of my examination of the inclosed rocks
of the different precious opal deposits, and from all the
information I can obtain by papers written on the sub-
ject, is that the precious opals occur, or are found,
mostly in dikes of intrusive volcanic rocks, and in
those parts of the dike near the surface, and where the
rocks are greatly altered or decomposed.

el O —
Naval Torpedoes.,

A permanent board of torpedo experts has been re-
cently established by the Navy Department to take
charge of experiments, tests of firing and launching
tubes, installation on board, stowage, and torpedo sup-
plies. It consists of Commander G. A. Converse, senior
member ; Lieut. F. J. Drake, and Lieut. T. C. McLean.
The headquarters of the board will be at New York,
with experiments conducted also at Providence and
Newport, and practical steps have been taken toobtain
a supply of torpedoes for our war vessels at an early
day. Messrs. E. W. Bliss & Co., of Brooklyn, N. Y.,
having arranged with the proprietors of the Whitehead
torpedo for its manufacture in this country, the Navy
Department has contracted with that firm to make one
hundred of these torpedoes at $2,000 each, and parts to
be added by the Carpenter Steel Company will con-
siderably increase the cost. Thirty torpedoes of the
type invented by Capt. J. A. Howell, of our navy, have
also been ordered, at a cost of $2,200 each, and it is ex-
pected that the first of these will be ready for trial in
August.

The competitive tests of these two torpedoes will be
looked for with much interest, particularly as public
attention has been so strongly directed to the perform-
ance of the Whitehead torpedo by its work in the re-
cent sinking of the Chilean warship the Blanco Enca-
lada, as deseribed in the SCIENTIFIC AMERICAN of
June 6. In the Howell torpedo there are four sections.
The first contains the firing pin and its mechanisms;
the second, just behind it, the explosive charge and
detonator ; then comes the third, containing the fly-
wheel and screw gears ; finally, the stern, which holds
the driving mechanisin. The characteristic feature of
this torpedo is the heavy flywheel which propels it,
and which is spun up by a steam turbine motor, which
forms a permanent attachment of the launching tube.
The torpedo having once been placed in the tube, the
steam motor clutches the flywheel, and when steam is
applied it spins up the latter, and all the succeeding
movements until the torpedo reaches its target and is
exploded are performed automatically.
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Brick Making, from a Trade to amn Art.

The great size and height of modern buildings in
our large cities has compelled more attention than
ever to fire-proof construction. 'Twenty years ago,
iron was the preferred material, taken presumably for
its fire-resisting quality. But conflagrations like
those of Chicago and Boston demonstrated that iron
was the worst possible material. Then followed a
general use of stone. Brick was not preferred from its
then lack of artistic appearance and want of capacity
for effect and expression. Stone, however, proved
unreliable as a fire-resisting material, and some of
them, in fact all except the sandstones, were found to
easily disintegrate with the heat of a common, not to
say a great, conflagration.

But brick making has developed from a common
mechanical occupation into an art. Forms have
altered from the stiff 4x8 formula, to suit artistic situ-
ations in fronts, pilasters and cornices, and finally the
crowning development is reached in the rapid and
cheap production of the most elegant art forms and
expressions in terra cotta, until now clay workers pro-
duce the best material for the most pretentious or
elaborate structures, while retaining and in faet in-
creasing the well known fire-resisting qualities.

Only one thing is yet desired in order to render fire-
proof conditions absolute, and that is a fire-proof mor-
tar. The brick itself is practically indestructible by
any heat in a conflagration. The mortar will erumble,
with its lime base, and weaken the wall. A mortar
has recently been invented by a German chemist that
answers perfectly, it is said, but its great cost precludes
its use, except, perhaps, for some particular purpose,
as fire-proof vault construction, where expense is no
object. There is not a single field for invention that
would reward the one better who can discover a mor-
tar that would be both fire-proof and sufficiently cheap
to be available.

But, however, brick and terra cotta are being gener-
ally preferred, and never has there been such general
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PROGRESS OF THE NORTH RIVER TUNNEL.
The progress of work upon the North River tunnel
has brought the main heading to a critical point. The
rock upon the New York shore has been almos$
reached and the problem of getting over or through it

MEAN LOW WATER

SECTION OF RE-ENFORCING FILLING OVER THE TOP
OF THE TUNNEL.

now presents itself. The original plan would have
carried the tunnel right through the erown of the rock,
necessitating blasting, with its attendant dangers and
risk. The present contractors propose to attack the

matter differently. Starting well back from the shore,
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Good clay properly prepared is to be dumped into
the channel at slack water, immediately above the
line of tunnel. This will be continued until the
depth of earth over the line of the top of the tunnel is
increased to at least twenty feet. The depth of water
at the critical places is from sixty to sixty-four feet.
The filling to be introduced in no case is to reduce this
depth to less than thirty-one feet six inches at low
tide : 15,000 to 20,000 cubic yards it is thought will
suffice.

To secure the mass from washing away, it may be
put in bags wholly or in part and riprap and even
piling, if necessary, may be used at the sides. The
general section of the re-enforcing mass is shown in
one of the cuts.

Upon completion of the work the filling will be use-
less and the clay is to be dredged out and the river
bed left in its original condition. Any injury done to
neighboring piers from scouring is to be paid for by
the tunnel company.

The approval of the acting Secretary of War has
been received, based upon the recommendation of a
board" of engineers consisting of Cols. Henry L. Ab-
bott, C. B. Comstock, and G. L. Gillespie. Adequate
safeguards in the way of supervision by the war de-
partment, and consent of the supervisor of the harbor
of New York, with a bond of $200,000, have been ar-
ranged for in the permit.

From an engineering standpoint the proposed opera-
tionis of considerable interest. The weak point in the
compressed air system of tunneling, which has been
the sustaining a vertical heading, has been met, to a
great extent, by the shield. This, by subdividing and
protecting the exposed vertical area, has made the
work safer. The adding to the overlying layer of earth
operates in the same direction and appears quite ade-
quate to overcome the weakness of the bottom. The
sectional view of the river and tunnel is also of inter-
est, as showing how far the work has progressed. It
will be seen that but little remains to be done to com-
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preference shown for these materials as is foreshadow-
ed for the coming season. Safety and durability are
beginning to usurp all other conditions in the erection
of large buildings—a usurpation that has been ren-
dered permanent to brick and terra cotta by their
becoming thoroughly artistic.—The Clay Worker.

<

Government Note
Anybody who wishes can go into the big Crane &
Co.’s factory at Dalton, Mass., and see the workmen
place the blue silk on the machine that makes the pa-
per for all the United States notes. The silk comes in
spools, and is made by Belding, of North-
ampton. Itissold herein Bangor. There
is no more secret about it than there is
about the water flowing over the dam
above the toll bridge. The real secret is
in the composition of the paper. The silk
thread idea is secured by patent, to be
sure, but the making of the paper, the
compouand of the ingredients, is safe in
the head of J. Murray Crane, who re-
ceived the art from his father, who made
bonds for Salmon P. Chase, Lincoln’s
Secretary of the Treasury, away back in
war times. The pure linen pulp is in a
big room, looking for all the world like
any linen pulp. Then comes J. Murray
Crane with a gripsack. He and the
* grip” enter the room together, and it
is presumed that he locks the door, for
the door is locked on the inside, and the
‘‘grip ” does not look able todo it. They
are closeted a half an hour. When they
come out the pulp goes to the paper
machine, and Mr. Crane and the grip go home. But
the pulp is changed by that visit, and nobody has been
able to penetrate the Crane secret. The company gets
about fifty times as much for that paper as for other
linen paper made in the same mill. —Bangor News.

P
-

Paper.

A STICK of California redwood is being prepared in
Detroit for the World’s Fair. Its dimensions are given
as 16 feet wide, 13 feet long and 5 inches thick.

at about the 8,800 foot mark, measuring from the west
or New Jersey end of the tunnel, they propose to
increase the up grade to two per cent and to approach
the eastern terminus on an even slope. This will
carry the line over the summit of the rock, a¢ shown in
the upper cut.

In doing this the bottom of the river is nearly
reached, but five feet of silt and clay lying above the
arch or top of the tunnel at one place. This intro-
duces an element of danger. The air pressure system
as applied to sustaining a vertical heading introduces
an element of unstable equilibrium that can only be
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SHOWING THE PROGRESS OF WORK.

plete the connecting link between the New York and
New Jersey shores.

— e r—

A Volatile Compound of Iron,

On this subject a paper was lately read before the
Chemical Society, London, by Mond, Langer, and
Quincke.

Pursuing the researches which led some litile time
ago to the startling discovery that nickel formed with
carbon monoxide the volatile compound N(CO),, these
investigators have obtained a similar body containing
iron. Itspreparation is difficult, and the yield scanty.
The method adopted consisted in reduc-
ing ferrous oxalate in a stream of hydro-
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THE EASTERN GRADE—SURMOUNTING THE ROCK.

counteracted by a large overlying depth of solid ma-
terial. If the tunnel had but five feet of wet silt or
sand over it, there would be great danger of a dis-
astrous and perhaps fatal collapse. Just above the
tunnel there is a deep channel, giving a very charac-
teristic section to the river at this point. The sudden
deepening is the cause of the trouble. The method of
dealing with the problem that is proposed is the fol-

lowing.
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gen at a temperature of 400° C., and pass-
ing carbon monoxide over the product
heated to about 80° C. Like the nickel
compound, the new body is volatile, and
is decomposed on heating, depositing a
mirror of metallic iron. The supposition
that (as but little of the substance can be
obtained even from large quantities of
iron) the formation of the mirror may be
= due to the presence of a trace of nickel in
the original iron salt is negatived by the
fact of the deposited metal giving the re-
actions of iron, and thereby allowing its
identity to be definitely established.

It can be readily understood that as
only extremely small quantities of the
new substance could be obtained, its sat-
isfactory analysis was difficult ; but the
authors’ numbers point to its being of
composition similar to that of the nickel
compound and consider it to be repre-
sented by the formula Fe(CO),.

The bearing of the existence and properties of the
new substance upon the cementation procees for con-
verting iron into steel was discussed.

It appears unlikely that the substance Fe(CO), is an
agent in this conversion, inasmuch as it is decomposed
at 150° C., but it may well be that the transference of
carbon, that undoubtedly takes place, is due to the
activity of some similar body.
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AN IMPROVED WRENCH.

The tool shown in the illustration has a wide range,
for adjustment to various sizes of nuts, and is of such
form that it may be conveniently used in places where
it would be impossible to employ the common forms of
wrenches. Fig. 1is a view in perspective, partly broken
away, Fig. 2 being a longitudinal section, while Fig. 3
shows one of the jaws and the sliding block to which it
is fixed, and Fig. 4 represents the central gear for oper-
ating the parts. Two circular bands, with shanks at-
tached to the handle, inclose the circular bocdy of the
wrench mounted in the head, and extending across the
face of the body are undercut parallel recesses to re-
ceive the sliding blocks of the jaws, there being on the
opposite face of the body a circular recess to receive
the centergear, and a side recess in which the worm for

McINTOSH'S WRENCH.

operating the gear is mounted. The jaws protrude
from one face of the wrench, and are made’integral
with the sliding blocks, the jaws also having depend-
ingtongues moving between parallel bars of the wrench
body, which guide and strengthen the jaws, the bars
being cut away in the center to permit the passage of
a bolt through the wrench. The central gear has teeth
on its inner end engaging with the teeth on the jaw
blocks; and on its larger end are teeth engaging a
worm, mounted in a recess at right angles to the gear,
the worm having at its outer end a milled thumb-
wheel, by turning which the gear will be actuated to
force the jaws together or apart. Pivotedin the shank
portion of the wrench is a two-armed pawl, either arm
of the pawl being adapted to engage the teeth on the
circumference of the body portion of the wrench
mounted in the head, according to the way the wrench
is to be turned. The desired adjustment of the pawl
is effected by means of a spring plate, which projects
from the rear portion of the body, in position to en-
gage one of two pins in the rear portion of the wrench
shank, by means of which the pawl may be held with
either arm in engagement with the wrench body.

This improvement has been patented by Mr. C. A.
MclIntosh, of No. 709 Sixth Avenue, Vancouver, British
Columbia, Canada.

e

THE HORTICULTURAL BUILDING,

The illustration given representing Horticultural
Hall, of the World’s Columbian Exposition, is from the
approved desigus, and will be of great interest. The
building is situated immediately south of the entrance
to Jackson Park from the Midway Plaisance, and faces
the lagoon. In front is a flower terrace for outside
exhibits, including tanks for nymphaas and the Vie-
toria regia. The front of the terrace, with its low
parapet between large vases, borders the water, and
its center forms a boat landing.

The building is 1,000 feet long, with an extreme
width of 286 feet. The plan is a central pavilion, with
two end pavilions each connected to the center pavilion
by front and rear curtains, forming two interior courts,
each 88 by 270 feet. These courts are beautifully deco-
rated in color and planted with ornamental shrubs
and flowers.- The center pavilion is roofed by a crystal
dome 187 feet in diameter and 113 feet high, under
which will be exhibited the tallest palms, bamboos,
and tree ferns that can be procured. There is a gal-
lery in each of the pavilions. The galleries of the end
pavilions are designed for cafes, the situation and the
surroundings being particularly well adapted to recrea-
tion and refreshment. These cafes are surrounded by
an arcade on three sides, from which charming views
of the ground can be obtained.

In this building will be exhibited all the varieties of
flowers, plants, vines, seeds, horticultural implements,
etc. Those exhibits requiring sunshine and light will
be shown within the rear curtains, where the roof is
entirely of glass and not too far removed from the
plants. The front curtains and under the galleries are
designed for exhibits that require only the ordinary
amount of light. Provision is made to heat such parts
as require it.

The exterior of the building is a staff or stucco,
tinted a soft, warm buff, color being reserved for the
interior and the courts. The appropriation for this
building is $400,000. It will probably be built for
something less than this sum. The architect is Mr.
C. O. Jones.

B

AN IMPROVED VELOCIPEDE,

The illustration represents a simple and effective
mechanism for steering or guiding a velocipede, the
construction being such that when two small forward
wheels are employed both of them inay be made to
act as steering wheels. The guard for the rear drive
wheel is also maintained at the same distance from the
periphery of the wheel, whether the latter be -raised
by obstructions or travels upon smooth ground. The
backbone of the machine is preferably tubular, and
each member of the fork at its rear extremity is
formed with two spaced horns, somewhat of the shape
of the letter C, the rear or drive wheel being rnounted
on an axle turning in bearing blocks supported on the
lower horns. Attached to the axle is a sprocket wheel,
connected by belt in the usual way with a sprocket
wheel on the pedal shaft, and the guard over the
drive wheel is directly connected with the bearing
blocks by means of central and side arms, the central

arms being carried downward through apertures in
the upper horns of the fork. The central arms are
slightly curved between the upper arms of the fork
and the bearing block, and around this portion are
coiled springs. Rods or bars also pass downward from
the seat-supporting member, and are secured to the
upper and lower horns on each side, these rods pass-
ing through apertures in the bearing blocks and
springs being coiled around them to rest upon the
bearing blocks and bear also against the upper horns
of the fork. The guard is thus always held at the
same distance above the wheel, but the bearing
blocks as they rise compress both sets of springs,

LESSELLS’ VELOCIPEDE,

which force the blocks downward as soon as the ob-
struction is passed. At the center of the forward axle
is a block having a circular opening through which
passes a short shaft, parallel with a forwardly and up-
wardly extending portion of the backbone, the shaft
being held to turn in hangers or brackets from this
member. This shaft has a longitudinal groove in
which a rib of the block enters, and between the upper
and the intermediate hanger is a second block, which
may serve as a bearing for the axle should it be desir-
able to use forward wheels of a larger size. Springs
are coiled around the shaft between the blocks and
hangers, and at the upper end of the shaft is a bevel
gear meshing with a gear on the lower end of the steer-
ing shaft. On this shaft is a regulator, consisting of a
semicircular rod, fitted over the upper forward mem-
ber of the backbone, and carrying coiled springs ar-
ranged in such a way that the turning of the steering
wheels will compress one of the springs, the wheels be-
ing returned to straight position by the springs when
the steering shaft is released by the rider.

This invention has been patented by Mr. Allan H.
Lessells, of No. 18 Balmoral Road, New Brighton,
Cheshire, England.

© 1891 SCIENTIFIC AMERICAN, INC.
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Notes of the Amazon.

After Para, Santarem is the most important town on
the Amazon, and is 200 miles above the former city.
Here is an American colony which is fairly prosperous,
a New York gentleman of means taking much interest
in it. Cocoa and other staples form the commerce of
the place, not much being done in rubber. It has
about 200 inhabitants and is fairly healthy.

The river is nothing if not broad. If it were not for
the island elumps, one could readily get out sight of
land. Let one attempt to cross it in a row boat and he
would not fail to appreciate the magnitude of this big
river.

It is hardly possible for a great populous nation to
obtain a habitation on the banks of the Amazon. It
is hardly fitted for the production cf food and supplies
for a large number of people. Take cotton for in-
stance. A very long white staple grows well, but to
clear for it is to do away with the seringa tree, and the
latter erop is more profitable than any of the products
of the temperate climes. Nature does its own planting,
hoeing, everything save the gathering, and comes very
nearly doing that, as it only needs the stroke of the
machete to set the gum trickling.

The crop is a heavy one. Twenty Indians well fed
will make 40,000 ib. of rubberin a season. A day’s
work for an Indian is a path of one or two miles long
in the forest. In this path he will probably find 150
suitable trees which one after another he taps, dexter-
ously cutting so as not to penetrate beyond the bark.
To go through the bark and not touch the wood gives
the best results, and Indian skill is intuitively culti-
vated to this end. From his early morning task the
Indian returns to camp at 9 A. M., and three hours is
spent in breakfast and needed rest. At noon he
starts out again for the sap, which he can collect in
two hours, and then comes the smoking process. The
locality is prominent by the peculiarodor of
the burning palm nuts. Follow your nose if
it islate in the day and you will soon come
to an Indian smoking his rubber. After his
fire is started he covers it over with an in-
verted earthen pan 15 inches high and the
same in diameter. This forms an arch, with
admission for air at the bottom. A hole in
the top of the pan, when inverted, is a pass-
age for the smoke. He next brings from his
shed a form say twelve inches long and nine
broad, diamond in shape and slightly oval
on one side. On this oval side he pours a
dipperful of milk, and after it has ceased to
drip in the pail, he passes it quicklyinto the
smoke. Moving it quickly, he holds itdn the
smoke for half a minute, and a change has
taken place which is wonderful to the reflec-
tive mind. The milk has been set, the white
sap has become a layer of fine, tough India
rubber. In a twinkling he pours over this
layer another coat of milk and again the
stick goes into the smoke, a process to be
repeated thirty or forty times, or until the
mass is thick enough to form the biscuit-of
commerce.

Usually the biscuit remains on the mould
or stick twenty-four hours in order to be-
come dry. When first taken off the mould
the cakes are of a light gray color, but this
changes gradually into the shade to which we are ac-
customed.

The quality depends upon the care in making and
the conditions in gathering. Fine Para should have
no lumps in it, or clotted milk, which is likely tooccur
on wet days, as water is apt to coagulate the milk.

The curing process is invariably carried on at the
forest line. Once milk was transported in cans, but
this was speedily abandoned, and primitive methods,
however they may look to the eye of system and
organization, have been found in practice to be the
better.

Wealth lies all around you. Oue burr from the
Brazilian nut tree contains two quarts of nuts. A
hundred pounds of them in New York are worth $20.
Go over to Brooklyn when the Manaos steamer comes
in, and see the wealth in nuts and rubber that is
dumped on to the wharf. Cases of rubber of a value
of $500 and more roll by you from the top of a cargo
whose foundation is nuts.

In the rubber districts, farina is cultivated. Thisis
the only flour that the Indian will eat, and the Brazil-
ian uses it largely. It makes good bread.

Passing from the Amazon into the Madeira, we find
the rubber trees more abundant, in fact, it is the great
rubber district. It is 2,200 miles long. The change in
passing from the Amazon to the Madeira is very per-
ceptible. Now the banks are higher, the country is
comparatively dry ; and vines and plants are not so
marked. Great as the Madeira is, and it is three
miles wide at its mouth, it is a child to the mighty
Amazon. Fifteen fathowms of water are found in the
Amazon 1,000 miles from its mouth, and steamers, war
vessels and all sorts of craft pass this point as if it
were a mighty ocean. Reflect a moment, how many
rivers in America would allow this. The puffing flat

bottom steamer is the only vessel on the Mississippi
above New Orleaus, and all rivers choke off free trans-
portation a few miles from their mouths.

All transportation up the Madeira starts from
Manaos, the ideal city of the simple Amazonese. Here
the people call the Amazon the Solimoens, and farther
up another change is made, and it is named Maraunon.
Manaos is really on the Rio Negros, but it is near a
fork of the two rivers, which junction is one of the
sights of the Amazon. The Negros, as its name indi-
cates, is a black stream, not very rapid at this place,
but twice as wide as the Sclimoens. The two rivers
wmeet at nearly right angles, the blue black of the
broad river pressing slowly out the torrent, yellow in
color, of the Amazon. The latter, vigorous in motion,
dashes fiercely at it, at times holding it back, but as it
is colder than the other, it in the end sinks out of
sight, passing underneath for miles, when its yellow
current emerges in eddies at the surface. The Indians
apply realistic names to these two rivers in view of
their peculiarities ; one they call the ‘‘ Living River,”
the other the ‘‘ Dead.”

The impression that the banke of the rivers are full
of game and animals is far from correct. Oneseesvery
few of the larger animals, even in an extended trip.

The country of course is in the hands of the natives,
and will never emerge from its present methods and
modes until other nations emigrate to it. If it could
be found practicable to introduce systematic labor in
the forests, great wealth could be obtained, but the
present outlook is not favorable for any such change.
—India Rubber World.

A POWER HACK SAW,
A powerful little machine for sawing steel and other
metal bars is shown in the accompanying engraving.
It is manufactured by the Millers Falls Company, of

A POWER HACK SAW.,

New York City, and is adapted to be run by a belt.
One saw blade used in this machine will do much more
work than one used by hand, as the speed and pressure
are regulated and uniform. We have seen a steel bar
5 inches in diameter that was cut quite clean by this
machine. It may be used for cutting railroad rails.
The machine runs at the rate of forty strokes a min-
ute, and does its work without attention.
—_—— - —————————
The Public Forests,

We have more than once alluded to a section in the
act repealing the timber culture laws, which was ap-
proved on the last day of the last session of Congress,
and which authorizes the President of the TUnited
States, from time to time, to set apart public lands
bearing forests or in part covered with timber or un-
dergrowth as public reservations. The final clause of
the section reads as follows : *‘ And the President shall
by public proclamation declare the festablishment of
such reservations and the limits thereof.” This section
has been interpreted as having a more than peruissive
force. Commissioner Carter, of the General Land
Office, has issued a circular to special agents, in which
it is held that, for the purpose of carrying into effect
the provisions of the act, it is important to reserve all
public lands which bear forests or which are covered
with tinber or undergrowth on which the timber is
not absolutely required for the legitimate use and
necessities of the residents of the Territory or State in
which these lands are situated, or for the promotion of
settlement or for the development of the natural re-
sources of the region in the immediate vicinity of the
forest lands in question.

The circular goes on to instruct the agents that it is
of the first importance to reserve all public lands in
mountainous and other regions which are covered with
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timber or undergrowth, at the headwaters of rivers
and along the banks of streams, where such forests are
the natural agents for absorbing moisture, check-
ing mountain torrents and preventing the sudden
melting of the snow and the floods which follow.
Special agents are directed to make a personal exarni-
nation of such forest lands, and toacquaint themselves
in every possible way with the facts as to the value of
these lands for all purposes, and such investigations
are to be reported to the Land Office. Furthermore,
they are to submit a report, with arecommendation in
each case, as to whether the lands examined should be
set apart as a reservation, together with the reasons
for this recommendation. This recommendation and
the reasons therefore, with the full deseription of the
lands under investigation, are to be published in the
land offices and in the newspapers of the vicinity, and
it must be stated that the object of such publication is
togive timely notice of the proposed reservation, so
that all persons who have any interest, either in favor
of or in opposition to its establishment, may have an
opportunity to petition or remonstrate. This must be
done in time to have these views considered before final
action is taken in regard to the establishment of a
reservation. Wherever there seems to be any immi-
nent danger to the timber of any particular tract which
has been considered as a proper one for reservation,
the agent is to report this danger at once and state his
reasons for believing that there is necessity for im-
mediate action.

All this is done in order to lay before the President
such information as will enable him to take intelligent
action thereon. Of course, there are other means of
acquiring information which thc President can make
use of, and it is altogether prop-i that any one who
has any special knowledge in this direction shall place
it at his service. The American Forestry Association,
we are glad to see, is taking steps to ex-
amine certain forest areas injorder to ascer-
tain whether they should be reserved from
settlement. There is very little danger that
the Chief Executive of the nation will in-
clude too large a fraction of the public do-
main in these reservations ; and even if lands
which are more valuable for agriculturethan
for their forestsshould be included, it would
be very easy afterward to turn them over to
settlers. Indeed, we have urged that all for-
est lands should be withheld from entry
until the data which special agents of the
Land Office are now instructed to collect
could be ascertained by a commission of
scientific men. The present action, how-
ever, is much better than no action at all ;
but what protection is there thrown around
these reservations even after the President
has made his proclamation to set them
apart ? So far as we are aware, no legal pro-
vision is made for guarding themn against
depredation or protecting them from fire.
It has been our opinion that the United
States ariny was the proper force to usein
guarding the forests on thenational domain,
and we have urged that these,forest lands
withdrawn from entry should be placed
under the charge of the army. This has
been done to some extent in the case of the
Yellowstone reservation and the great Sequoia reser-
vations of California. If it is practicable to place such
reservations as are declared by the President under this
same guardianship, we shall feel that something has
been done for our forests which promises to have prac-
tical value, and the brief section which was attached to
an act relating to quite another matter may prove an
important piece of legislation in the history of the for-
ests of the nation.—Garden and Forest.

O
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A Railway Sprinkler.

The opening of the new Inter-Urban line, between
St. Paul and Minneapolis, has discovered the fact that
outside the cities and while traversing some six miles
or more of the distance which is beyond the pale of
the water mains, on certain favorable days the
dust is found to be a no small and decidedly un-
pleasant feature of an otherwise delightful ride. To
remedy this evil there is almost finished at the shops of
the Minneapolis City Railway a giant tank, made of
one-eighth inch boiler iron, and mounted on a flat car
carried on four 36 inch wheels. A piece of four inch
steam pipe capped at each end, and suitably perfor-
ated with small drill holes, rests across the rear plat-
form. The connecting pipes, of the same diameter as
the cross pipe, connect it with the tank and insure a
bountiful supply of water. It is intended to draw the
tank car behind a motor car, and by making a trip
every two hours, the entire length of the line will be
sprinkled in a round trip of eighty minutes.

—>—+0 &

THE distance of the horizon is governed by the height
of the eye above the earth or sea. On the sea, with
the eye at a height of five feet, the distance would be
three miles ; at sixty feet in height, ten miles.
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Sorrespondence.

To the Editor of the Scientific American :

In your issue of July 4, in the article on ‘‘Florida
Phosphate Deposits,” Prof. Wyatt speaks in a very
discouraging wmanner regarding transportation facili-
ties in the phosphate district.

Knowing that you do not wish to convey an erro-
neous impression, I would call your attention to the
fact that our company was incorporated by special
act of the Florida Legislature on May 13, 1891; we have
three surveying parties already at work, and it is in-
tended to have our railroad in operation in one year.
It will be the only standard gauge steel railway in
South Florida traversing the phosphate districts and
enabling the various phosphate companies to deliver
directly from the cars to sea-going vessels at deep
water. This will not only make traveling a cowfort,
but correct the present evils spoken of.

Prof. Wyatt, undoubtedly, was not cognizant of our
enterprise at the time of writing his article.

As the Arcadia, Gulf Coast and Lakeland Railroad
will do so much to overcome these impediments and
difficulties Prof. Wyatt mentions, I trust thatyou will,
in the interest of further enlightenmeut to your read-
ers, give publicity to the facts here stated.

ANTHONY PETERS, Pres.

Boston, Mass., July 8, 1891.

&
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Edison’s Cosmical Telephone.
To the Editor of the Scientific American :

Your correspondent of last week, in his eriticism of
Mr. Edison’s cosmical telephone, displays either a
lamentable ignorance of the principles of physics or a
total misconception of Mr. Edisou’s plans. His chief
objection}was that there was no interplanetary mediuwm
capable of transmitting sound waves. Now from the
very construction of Mr. Edison’s apparatus it is evi-
dent that the waves that he operates with are not
sound waves, but electro-magnetic waves.

The solar tewmpests give rise to these electric waves,
which cross space with the velocity of light, and cause
magnetic disturbances on the earth. The objectof the
cosmial telephone is to change these electric waves
into sound waves and render them audible.

Regarding the supposition that the sounds heard by
Mr. Edison in the experiment with the long distance
telephone were of seismic origin, I should say that
Mr. Whitmore had confounded the electric with the
acoustic telephone. No earthquake jars acting on a
telephone line would be audible in the receiver unless
they were accompanied with some magnetic disturb-
ance.

It is hardly reasonable to suppose that Mr. Edison is
ignorant of the elementary laws of physics, especially
in the branches of acoustics and electricity. Whether
or not his experiment is successful, his theory is per-
fectly sound. R. W. Woob, JRr.

Jamaica Plain, .Tuly 3, 1891.
— e r—  —— .

/The Cosmical Telephone.
To the Edaitor of the Scientific American:

Referring to the communication of Mr. E. B. Whit-
more, in your issue of July 4, on Edison’s cosmical tele-
phone, it would seem that the writer has misconstrued
the meaning of the article to which reference is made.

Is it to be supposed that Mr. Edison expects any-
thing like the direct transmission of sound waves from
the sun by any material medium such as air? It is
pretty thoroughly determined that there is a relation
of some sort between the disturbances on the sun’s
surface and the electric and magnetic terrestrial dis-
turbances. It has been shown that the existence of
such disturbances, as evidenced by sun spots, is practi-
cally coincident with the electrical storms on the earth.
It being assumed that the velocity of light and elec-
tricity are practically the same, there would seem to
be no reason why Mr. Edison should not hear, in
the cosmical telephone, sounds caused by electric and
magnetic induction due to the activity of the sun. If
a person should speak in a telephone in Chicago, he
would not expect to wait hours for the sound to reach
New York through the medium of the air when it
could be transmitted by the inductive action of the
telephone in a period almost infinitely short.

New York, July 4, 1891. GEO. M. HOPKINS.
————— -

Edison’s Cosmical Telephone.,
To the Editor of the Scientific American :

In your issue of July 4 a correspondent comments
upon Edison’s ‘‘Cosmical Telephone,” and, judging
from his remarks, is evidently misinformed as to the
theory upon which the experiments are based.

He supposes that Mr. Edison proposes to deal with
sounds transmitted directly from the sun, which, as he
correctly reasons, would indeed be impossible.

What the great inventor does take advantage of in
his attempt to reproduce the supposed noises at the
sun is the fact that that heavenly body produces, or
is supposed to produce, magnetic disturbances in the
iron mountain which he has surrounded by a number
of turns of wire. The action then is the same in prin-
ciple as the ordinary Bell telephone.

<
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These magnetic variations and disturbances set up a
varying electric current in the wire surrounding the
iron mountain, and passing through the helix of a tele-
phone receiver, cause its diaphragmn to vibrate corre-
sponding to the undulations of the current, thus pro-
ducing sound.

Thus it will be seen that the sounds heard at the
cosmical telephone receiver are purely local, depending
for their existence on the magnetic disturbance of the
iron mountain, and are totally independent of any ma-
terial medium existing between the sun and earth. It
may be that the magnetic effects produced by the sun
on the iron mountain are unaccompanied by sounds at
the sun itself ; nevertheless any magnetic disturbance
at the mountain, no matter what its origin, will create
sounds in the telephone receiver.

In conclusion, then, we may reason that the sounds
heard at the cosmical receiver in no way depend upon
material medium existing between sun and earth, or
that the existence of sounds heard at the cosmical
receiver need necessarily imply that corresponding
sounds, or even any sound at all, exists or is created at
or by the sun during its influence on the iron moun-
tain. FRANK MCMILLAN.

191 S. Desplaines, Chicago.

PHOTOGRAPHIC NOTES.

Photographs on Silk.—Those chemists who are prac-
tical photographers can well utilize silk for presenting
their customers with souvenirs—sachets, almanacs,
etec.—at Christmas time. Sensitized silk can now be
obtained commercially, but there is not much difficulty
in preparing it. China silk we have found to be the
best, and there isa great variety of ground tints to
choose from. The silk must be well washed to free it
fromn dressing, and then immersed in the following so-
lution :

Common Balt.....ovveineiiiiiiinrnencnnans, yve... 4 grammes.
ATTOWIOOb 4 vunieevinnneensnsannes 4 v
Acetic acid 15 cc
Distilled water 100 cc.

The arrowroot is dissolved in the water by the aid of
a gentle heat, and then the other ingredients added,
and finally—

Tannin...oovieiiiiinneniienennns o0 . 4 grammes,
dissolved in—
Distilled Water....oouieuieiiniiniiieiiiiiraeioieenenes 100 cc

are also added, and the mixture filtered. The silk i
allowed to lie in this salting bath for three minutes,
hung up to dry, and afterward sensitized on a silver
bath as follows :

Nitrate of silver....ocvvieieeeeiiieeeiensnnenennnn
Distilled Water...veiueeniiiirniirnesnneeennnnnn
Nitricacid.oeeeeieiiiiens civiieiiiieiienenen...

3 grammes.
25 cc.

1 drop.

The silk is floated on this for one minute, then hung
up till surface dry, and finally pinned out on a board
till thoroughly dry. It is printed in the usual way,
and washed and toned as usual, though we have found
the mixed acetate and sulphocyanide bath give the
best tones.

A New Silvering Bath.—M. Dagreve, in Les Annales
Photographiques, suggests the following method of sil-
vering old plated or copper articles, which may be use-
ful to any chemist who has some old tixing baths and
some worn electroplate : The articles to be plated are
well washed with soap and water and then immersed
in an old fixing bath which has been used for fixing
plates. In a very short time a deposit of silver forms,
and then the article should be taken out, rinsed, pol-
ished with a soft leather, and again immersed till the
deposited silver is thick enough. When an extra thick
coating is desired, a piece of wire is affixed to the ob-
ject, and at the other end of the wire a sheet of zinc,
allowing 1 square centimeter of zine to every square
decimeter of the article to be plated. It is not advis-
able to use old print fixing baths for this purpose, as
the silver has a peculiar yellow tinge ; but chloride of
silver which has not been exposed to light may be used.

Todides in the Developer.—Herr Lainer, of the Vienna
Institute of Photography, has been examining the ac-
tion of iodine and iodides in hydroquinone, eikonogen,
and pyro developers, and has found that their action is
precisely the opposite to that of browides ; the latter,
as is well known, tending to the increase of contrast,
whereas iodine and iodides tend to produce reduction
of contrast, and, if used in excess, to very flat nega-
tives. A 1 per cent solution of iodine in equal parts of
aleohol and water is recommended, and the addition of
2 or 8 drops of such tincture to every ounce of developer
has a striking effect.

Borax in Developing Solutions.—The addition of
borax to developing solutions has often been noticed
to retard development, yet borax is distinetly alkaline.
The apparent anomaly has been explained by M. Aug.
Lambert, who calls attention to the well known fact
that borax reacts with the polyhydric aleohuls, liberat-
ing boricacid. The same thing takes place with pyro-
gallol and hydroquinone. Thus, borax added in small
quantities to pyrogallol converts it into a true acid
which reddens litmus. It is the same with tannin and
pyroeatechin, so that with these substances the addi-
tion of an alkaline borate is eauivalent to the addition
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of an acid, thesaltin this case causing retardation. But
this reaction is not produced with the isomers of pyro-
catechin, <. e., hydroquinone and resorcin. Neither is
it produced with the ether-developing agents now in
use. Here borax does not give rise to any acid, and
acts merely by its alkalinity.

A New Platinum and GQold Toning Bath.—A well
known amateur, the Rev. H. B. Hare, has suggested
the use of the ordinary gold and borax toning bath and
then a platinumn bath for ordinery albumen prints.
The prints are just wetted, then imnmersed in the ordi-
nary borax bath A :

Chloride of g0ld.....vuvvimuniiirnnnenensn cevnennennns 2 grains,
Borax ....iiiiiiiiiiiiiii i .80 ¢
B E 7 12 ounces.

The prints are allowed to rewmain in this till they as-
sumne a warm brown color, are then removed and
placed for a minute in clean water, and then placed in
the platinum bath B :

Chloroplatinite of potassium............coevvveeiennes 24 grains,
Citric aCid....ovvvuiiniie it iiiiiiiiiiie i ieaeaa 60
S N 9%
A 7 P 12 ounces.

When they quickly assume a fine purple black.

Reducing Over-dense Negatives.—Belizki recom-
mends the following formula. It must be mixedin the
order given :

B 7 200 parts.
Potassium ferric oxalate..........covvvveeenernenenennn. 0
Sodium sulphite (NEUral)......ovveuveeernuneeenneanses g8 “
Oxalic 8CId...vuiiieieiiiiiiiiiiiienes tiiiiennnees 3
Sodium hyposulphite..... ......cciiiiiiiiieiiiiiiae., 50

It will retain its working strength if kept in the dark,
and may be used over and over, so long as it has a green
color.

Photographic Perspective.—Very few photographs of
landscapes are correct in perspective. Mr. A. Mallock
has been disscussing in Vature the optical factors which
determine this, and in the course of his article he says
that any photograph taken with a lens of lessthan
about a foot focal length must exaggerate all the dis-
tances or make objects in the picture look smaller than
they should. The only remedy for this, in his opinion,
is to enlarge the picture until the right distance to view
it fromn becomes also the convenient distance. Even if
this be done, however, there is still a tendency to view
the picture too far off ; for few lenses, except those for
portraits, embrace an angle so small as to be taken in
at a single glance, and people are naturally inclined to
stand far enough from a picture to see the whole of it
at once. Still, a proper amount of enlargement offers
the best means of making a photograph give a true
idea of the scene which it represents; and this is es-
pecially true of the small pictures taken by so-called
“ detective ” cameras, having lenses varying fraan four
to six inches in focal length ; and it is for this end, and
not, in general, to enable more detail to be seen, that
the enlarging process is most useful. —Chemist and
Druggist.

Direct Positives.—At the Royal Society’s soiree re-
cently, Professor Emerson Reynolds exhibited a series
of new derivatives and had a paper on the subject at
the Chemical Society, on May 7, where the photographs
were also exhibited. It istetrathiocarbamidammonium
bromide (H:N.CS),H,NBr, which is the most effective
agent, the presence of only one-hundredth of a grain
per ounce of ‘‘ eikonogen” developer causing the
negative image that first appears to change into a rich
colored positive. The series of six small photographs
show the process of reversal interrupted at different
stages, so that the transition from a negative to a posi-
tive can be traced. At the Chemical Society, Mr.
Groves drew attention to the curious fact that the sil-
ver deposit, which, in the early stage of development,
apparently behaves like that forming an ordinary neg-
ative image, in the later stage becomes soluble. It will
be a splendid thing, says the Chemist and Druggist, for
lantern photography if this process is perfected ; but
as yet it can only be considered to be in the experi-
mental stage.

-
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Design for a Very Fast Steamer,

Messrs. James and George Thomson, Glasgow, have
modeled a new steammer guaranteed to steam at the
rate of 2314 knots an hour, which will enable the vessel
to cross the Atlantic within five days. The vessel is to
be about 630 ft. long by 70 ft. beamn. The lines are very
fine. The new vessel will have twin screws 22 ft. or
23 ft. in diameter, well supported. There are four fun-
nels, and about 200 ft. of the length of the ship is left
for the boilers and bunkers. The engines are to be
triple compound, with four cylinders working four
cranks. They will probably indicate 33,000 indicated
horse power. Accominodation is provided for 700 first
and 800 second class passengers and about 400 em.-
grants, and all the arrangements worked out in the
plans are far ahead, as far as regards luxury and com-
fort, of anything yet produced. The plating of the
ship is carried up to the promenade deck. which rnns
from end to end, and a width of about 20 ft. on each
side is left for walking. On the promenade deck are
twelve machine guns, and in other respects the vessel
is made suitable for an armed cruiser.
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VALLEY’S RAILROAD FOR LUMBERMEN, ETC.

A railroad of inexpensive construction, and which is
designed to be strong and durable, and especially
adapted for use in timber lands for getting out logs, or
in the neighborhood of mines, for transporting coal,
ores, or refuse, is shown in the accompanying illustra-
tion. This road, with a carriage particularly designed
for use therewith, having a novel and effective style of
brake, formns the subject of five patents issued to Mr.
John N. Valley, of No. 643 Jersey Avenue, Jersey
City, N. J.

The single rail or track of this railroad is supported
by hangers from overhead longitudinally-ranging
stringers, which are themselves sustained by down-
wardly diverging pairs of posts or struts set into
(or on) the ground, the tops of these posts being let
into opposite sides of the stringer, where they are
fastened by a bolt. Where the road curves more or
less sharply to the right or left, the adjacent ends of
the stringer sections are pivotally connected by
means of a pair of links and bolts, but where the road
isordinarily straight, the ends of the sections are sim-
ply halved and bolted together. The hangers pass
centrally through the timber sleeper, each side of the
top outer edge of which constitutes the ‘track, and the
lower ends of the hangers are screw-threaded, and
carry nuts, on which the sleeper rests. This allows
the sleeper to be readily set higher or lower on any
particular hanger, to regulate the level of the sleeper

be readily removable for reversing the wheels, as may
be desired where the main line of a track is supplied
with metal rails, consisting of flat bar iron attached on
each side of the top outer edge of the sleeper. In this
case the wheel flanges will travel on the inside of the
rails, while, with the sleeper alone constituting the
track, as would be the case in branch tracks or where
the work was light, the wheel flanges would be on its
outer side.

This carriage is also provided with a special form of
brake, in which the brake shoe extends longitudinally
just beneath the track, at the inside of the carriage,
and is suspended from a brake lever fulerumed on the
V-shaped brace of the carriage. Vertically extending
diverging arms, formed integrally, are bolted to the
shoe at their lower ends, the upper end of the arms, at
the point of union, being pivoted to a bent portion of
the brake lever. The brake shoe is angular, and is
adapted to bear against the bottomm and one side of
the track sleeper. On the inner side of the carriage,
opposite the brake shoe, is a beveled surface, whereby,
as the brake lever is thrown to bring the shoe against
the bottom of the track, the beveled surface of the
carriage will cause the shoe also to move laterally, and
press likewise against the side of the track.

The construction covered by these several patents
admits of considerable modifications, as may be called
for on account of the varying nature of the ground in
different sections, or the amount and kind of service

have been tried in Alaska, and both have yielded re
markable crops. I was surprised not to find anywhere
among the white traders and missionaries any hot beds,
for the use of which the climate seems to be particularly
adapted. The summer season is short in months, but
in point of hours of sunshine it is equal to about six
months of our summmer. By the gift of the midnight
sun, Providence has intended at least a partial equali-
zation for the benetit of the poor Alaskan.

The tundra land is a dreary moor which frames the
western shore of Alaska. It consists of deposits made
by the great streams, the Yukon, Kuskokvim, and
Nushagak, through the ages. All these streams are
full of driftwood and sediment, and are gradually build-
ing new territory out into Behring Sea. The tundra
is, therefore, practically delta land, consisting of a
stratumn of sunken and interlaced water-logged drift-
wood, covered with silt or clay on which a layer of
peaty vegetable remains, forming a foundation for the
endless moss. Throughout this immense plain of
“made” land there are pools and lakes and dead riv-
ers which are inhabited during the summer by millions
of ducks, geese, and’'cranes, who have developed in that
regions the great breeding ground of the world. The
numbers of these aquatic birds which are seen on a
summer trip through the tundra are simply beyond
comprehension. I myself have seen the sky as black
with geese as if a swarm of locusts were descending,
and I have also enjoyed the peculiar sport of hunting

AN ELEVATED RAILROAD AND LOG CARRIER FOR LUMBERMEN'S USE, ETC.

and the track rail, by simply screwing the hanger nuts
up or down. The hangers are also preferably connected
to the stringer by screwing their threaded upper ends
into the stringer, thus allowing the hangers to be ad-
justed higher or lower in the stringer, to supplement
the vertical adjustment of the sleeper and rail by
the hanger nuts, to level or grade the track.

The carriage designed for use with this railroad is
U-shaped in cross section, with upwardly ranging sides
supporting the wheels at their upper ends, the frame
substantially consisting of two yokes braced and con-
nected together. At or near the top the yokes are
connected by side bars bolted or riveted to the legs,
and near the bottom they are connected by a tie band
extending horizontally entirely around the carriage.
At each side the yokes are further braced by two
oppositely disposed V-shaped braces, while from near
the bottom of the carriage a cross brace extends down-
wardly and inwardly toward the center, where it has
a horizontal central part on which is bolted a longi-
tudinal drawbar, the upturned ends of which extend
beyond the carriage and are adapted to act as buffers,
while they are provided with eyes to receive coupling
bolts, by means of which several cars may be connected
together. To the bottom of the carriage two or more
depending hooks are secured for suspending the load,
these hooks having each a threaded shank to receive a
nut by which the hook is secured in place. Atthetop
of the carriage are longitudinal bars, bent downwardly
and outwardly at their ends, and, should the carriage
become slightly displaced laterally, the curved ends
of these bars will strike the hangers or suspension
rods, thus righting the carriage on the track. The
axles of the wheels are in the form of bolts, in order to

required. The structure and carsinay also be made of
metal and wood in such manner as to be serviceable
for the transportation of passengers.

Alaska.

The timber line on the mountains seems to me to be
remarkably high, and the shrubbery, grasses, and
mosses occupying still higher regions afford splendid
pastures in the summer for moose, caribou, ibex, and
mountain sheep, and in the winter even supply food
for immense herds of wild reindeer.

The river valleys of Alaska are usually wide and
rolling, and covered with interminable forests of birch,
spruce, willow, poplar, cottonwood, and some of -the
smaller varieties of needlewood. Throughout these
primeval timber lands the soil counsists in the summer
time of a thick, spongy layer of moss and lichens fairly
soaking in moisture. The closelv woven vegetation
has for centuries made it impossible for the sun to dry
out this peaty soil, and the moisture retained makes
the land unfit for agriculture. I have found in several
instances, however, large tracts of timber land through
which forest fires have raged, and in which the peat
has been burned out. The ashes and the sandy soil
under the moss and lichen, mixed through the ages
with rich humus from decayed vegetation, in such
cases, produced perfect tangles of wild flowers. The
density and variety of Alaskan vegetation, its quantities
of wild flowers and berries, argue in favor of agricul-
tural possibilities. It is true thatfrom two to five feet
below the surface one may strike at all times alayer of
solidly frozen ground, yet the same fact has beenshown
to obtain with the great wheat fields of Manitoba and

the Northwest Territory. Only potatoes and turnips
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wild geese with a club. The tundra moss is liberally
mixed with a moss-like plant, bearing a blue berry,
which geese and ducks consider a rare delicacy. It
seems to me that some profitable industries might
be derived from the existence of these huge breeding
grounds.

Everywhere in Alaska is secured every year a mag-
nificent output of land furs, not to be surpassed. There
are mink, marten, land otter, white, red, black, and
silver-tipped foxes, beaver, porcupine, Arctic hare,
black, brown, red, and silver-tipped bear, gray timber
wolves, marmot, ground squirrel, muskrat, ermine,
wolverine, and probably some varieties have been
omitted in the list. The annual catch of seal and sea
otter is generally known. The salmon canning indus-
try of Alaska is being rapidly developed, there being
over twenty established canmneries in the territory at
the present time. Yet there are many other pursuits
which may be and which will be followed to advan-
tage.—A. B. Schanz, in Frank Leslie's I1llustrated
Newspaper.

—— e er—————— -
The Electric Light in Dentistry,

We now have the electric light to aid us in our dental
operations, and I find by its use I can discover imper-
fections in cavities I have prepared that had previously
escaped my attention. Why? Because the electric
light gives a paler white light, and it is more intense
than daylight. This is particularly so in that form of
decay known as the white decay. You may prepare
the cavity with the ordinary care, having it seemingly
perfectly dry, and a magnifying glass will show you no
imperfections, but with the aid of the electric light you
find them.—D7r. Pruyn.
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SCIENCE IN THE THEATER.

Stage mounting has now become one of the most
complex and refined of arts. The spectator, in fact,
is no longer satisfied, as of old, with a vain illusion
that his imagination is called upon to complete, but he
requires a semblance of reality capable of giving him
the sensation of the genuine thing, and, naturally, all
hands, the impresarii, machinists, scene painters, ete.,
put their wits to work (in most cases with success) to
gratify his taste. Each new spectacular piece reveals
to us some novel innovation, and, in truth, it is an oec-
cupation not without interest or utility to study the
modifications and improvements that have been made
in time in the same scenic effect.

Let us take, for example, the representation of fires,
in the theater. Formerly, as in Mignon, or in the
Prophet, some flames of lycopodium and some red
Bengal lights sufficed to satisfy everybody. Great im-
provements have been made since, and in recent years
the skillful stage mounters of the opera house have
twice shown us (first in Sigurd, and but a few days
afterward in the Magian, Mr. Massenet’s new opera)
conflagrations that have been improved to such a
degree as to be capable of vying with real fires, as far
as effect is concerned. In this regard, the setting of
the Magian is particularly remarkable. We are at the
last act of the drama. The temple of Djahi isin ruins.
The Turanians have burned it. Alone stands intact
the triumphant statue of the goddess, before whom,
like smoke of incense, rise puffs of bluish vapor from
the rubbish. The Magian Zarastra contemplates the
pile of debris with horror, and near him stands
Anahita, the queen of Turan. Meanwhile, the priest-
ess of the temwple, Varedah, mortally wounded and ly-
ing prone upon the earth, revives and, seeing Zarastra
trinmphant near her rival, invokes the Djahi in a
burst of fury. The latter obeys her voice. The fire,
which is still smouldering under the ashes, breaks out
again. At first, the smoke becomes more intense, and
its spirals, on rising in the air, become tinged with
red. Then the flames soonreappearalong the cornices
that are still in place, the statue gives way, the fire ex-
tends by degrees, and the stage is soon nothing but an
immense glowing brazier, in which sparks are crack-
ling, flames are flickering and smoke is curling.

Now what is the secret of this wonderful stage
mounting ? It will be recalled that in Sigard the
effect obtained iz produced by jets of steam to which
a rose color is given by means of Bengal lights. The
steam under pressure enters through large conduits
running under the stage and escapes through small
tubes soldered to the supply pipes and traversing the
stage floor. The maneuver is executed by operating a
cock. The inconvenience of the process lies in the
loud strident noise made by the steam escaping into
the air.

In the Magfan, where the orchestra music at the mo-
ment of the fire is relatively soft and low, this circum-
stance would have been most annoying. It therefore
became necessary to find a
means of producing the steam
in abundance, while at the
same time preventing noise
being made by its escape.
The difficulty was happily
surmounted as follows: The
steam generated by a boiler is
here again led by pipes as in
Sigurd ; but instead of its
being allowed to escape
through a thousand narrow
orifices, it is made to pass
into special apparatus—large
boxes in the shape of anisoce-
les triangle connected in pairs
at the two extremities of the
same supply pipe. These
boxes, which are fixed by the
apex oppcsite the base of the
triangle, have, at their point
of attachment, considerable
thickness, which gradually
diminishes in measure as the
wide part of the apparatus is
approached. At the base of
the triangle the thickness is
greatly reduced, so that the
steaw, which is distributed
throughout the whole extent
of the box, escapes without
any noise, and throughout
its width, through a narrow
orifice between the two faces
of the apparatus. In the interior of the boxes there
are pieces of felt, the principal object of which is to
absorb the drops of water carried along mechanically
(Fig. 1).

The advantage of this peculiar arrangement, which,
at the opera house, was installed entirely by Mr. David,
is that it permits of the disengagement of steam every-
where where it is necessary. These boxes, in fact, are
easily manipulated by two men, and hooks fixed to
their surface permit of attaching them at will, and in

an instant, along a strip light or elsewhere, above the
stage or on a level with it. After a simple coupling
pipe has been connected with the steam conduit, the |
apparatus begins to operate. I
In the Magian, twenty-nine of these double boxes are '
employed. Seventeen are distributed over the stageat |
different points and nearly up to the height of the sof-
fit curtains. The twelve others are beneath the stage

Fig. 2—APPARATUS FOR IMITATING LIGHTNING.

and the orifice whence the steam escapes and traverses
the flooring.

This system of conflagration, the effects of which are
heightened by Bengal lights, lycopodium flames, vari-
ously colored jets of electric light, and small pieces of
fireworks designed to simulate the leaping of the sparks
produced by the sinking of the statue, is not abso-
lutely new. It has, in fact, already been employed at
Dresden, and in the Theater de la Monnaie, at Brussels,
in the mounting of Valkyrie. At Paris, for example,
it has been notably improved by Mr. David. At Dres-
den, in fact, the boxes were of wood and allowed of the
spreading of the steam, which soon filled all the parts
beneath the stage. They are now made of galvanized
iron, and leakages are impossible.

This new method of producing the illusion of a fire
is not the only innovation made at the opera house
apropos of the Magian. The method of imitating
thunder has also been-improved. In the third or
mountain act, we see a terrible storm, the lightning
flashes of which are as vivid and blinding as those ob-
served in nature. They are produced in a very simple
way, and are due to the sudden combustion, upon a
highly heated grille, of a mixture of three parts of
magnesium in powder and one part of chlorate of pot-

ash (Fig. 2), It is a similar process that is employed

Fig. 1.—APPARATUS FOR IMITATING THE SMOKE OF A CONFLAGRATION ON THE STAGE OF A THEATER.

by photographers for taking instantaneous pictures at
night. Combined with the flames of lycopodium,
these magnesium flashes produce surprising effects of
realism, and far exceed anything that can be obtained
in this direction with the electric spark.—La Nature.

©
€

A SOCIETY of Philadelphia physicians, recently or-
ganized, hias for its purpose the discussion of electro-
therapeutics and the inducing of qualified practition-

ers to take up the subject on a scientific basis.
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Action of Sulphurous Acid.

The importance of a knowledge of the effects of sul-
phurous acid on the human organism has been of late
very much increased by the frequency with which this
agent is now employed for the preservation of wine and
vegetables. It is known that after animals have been
poisoned by breathing air impregnated with sulphur-
ous acid, the highly irritating properties of the gas
are manifested by the injected state of the blood ves-
sels of the mucous membrane of the respiratory tract
where the sulphurous acid has come in contact with it,
the blood of the viscera being found dark and coagu-
lated. Also that animals that are not killed recover
very rapidly, but after a few days show signs of bron-
chitis and pneumonia and die. The subject has re-
cently been examined by Dr. L. Pfeiffer, who in
some experiments employed sulphurous acid in the
form of neutral sulphite of sodium, and not in the free
state, so as to avoid the caustic action. He found that
both warm and cold blooded animals recovered very
rapidly from an almost moribund condition, which
showed that there must be either very rapid elimina-
tion or a chemical change into some harmless sub-
stance. Experiments instituted with the object of
elucidating this point showed that 965 per cent of the
sulphite was eliminated by the kidneys as sulphate,
the remaining 3'5 per cent only as sulphite. When a
large quantity of sulphite had been administered, it
was nearly all eliminated in five hours.

Dr. Pfeiffer believes that when vegetable feeders are
made to breathe air containing free sulphurous acid
for some considerable time a reduction of the alkalinity
of the blood is induced. In animals breathing air con-
taining from one to three parts of sulphurous acid per
thousand, intense inflammation of the tracheal and
bronchial mucous membrane was produced, also in-
flammatory foci in the tissue of the lungs, the blood in
the capillaries becoming black and coagulated. Injec-
tions of a 5 per cent solution of sulphurous acid into
the stomach set up very extensive and severe gastritis,
not only all the coats of the stomach itself being affect-
ed, but also the superficial portions of neighboring
organs, as the liver and diaphragm, death occurring in
from three to five minutes. It is suggested that this
rapid and far-reaching action may be due to the disen-
gagement of the gas by the heat of the stomach, so
that it diffuses itself much more rapidly than a liquid
could do. Dr. Pfeiffer finds that in some wines
there is as much as eight parts of sulphurous aecid,
probably as bisulphide of lime, in 100,000, and that in
preserved vegetables, such as are used in the army and
on board ship, there is often a very appreciable quan-
tity either free or combined with alkalies, this being
especially the case with preserved asparagus.—ZLancet.

——4

A Plague of Grasshoppers,

Portions of Cheyenne County, Wyom,, are covered
by grasshoppers. For three weeks they have been
hatehing out, and myriads cover the prairie for miles
just west of First View. A
strip of land ten miles wide
and extending in a sontheast-
erly direction across the en-
tire county is completely hid-
den from view by the insects.
They meet with considerable
difficulty in crossing the rail-
road, and consequently settle
upon the track, causing the
wheels of the engines to slip,
so that it often requires two
engines to pull the trains
over these places. The extent
of territory they cover is not
known, but they are said to
extend over all the land be-
tween First View and Limon
Junction, and as far south as
the Arkansas River. As yet
they have done no damage
to crops or grass, being too
young. By the time they are
able to fly or damage crops
they will be well out of Col-
orado into Kansas.

A New Gold=-colored Alloy.

An alloy of copper and
antimony in the proportion
of 100 to 6, is made by T.
Held, by melting the copper
and subsequently adding the
antimony, and when both are
melted and intimately mixed, fluxing the mass in the
crucible, with an addition of wood ashes, magnesium
and carbonate of lime, which has the effect of re-
moving porosity and increasing the density of the
metal whenj cast. The alloy can be rolled, forged, and
soldered in the same manner as gold, which it very
closely resembles when polished, the gold color being
unchanged, even after long exposure to ammonia and
acid vapors in the atmosphere. The cost of the alloy
in the ingot is stated at about 25 cents per pound.
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The Faraday Centenary.

A brilliant audience assembled on the afternoon of
June 17, at the Royal Institution, London, to hear
Lord Rayleigh deliver the first of the two lectures ap-
pointed in honor of the centenary of the birth of
Michael Faraday, the second of which, given by Pro-
fessor Dewar, was to be delivered the following week.
"Phe Prince of Wales, president, was in the chair, and
there were also present many distinguished people
and eminent men of science.

We take the following from the London 7'émes :

Lord Rayleigh yesterday performed an extremely
difficult task with the mastery that wasto be expected
from so eminent a physicist and mathematician. It is
not easy to talk, before an audience cowposed in part
of the leading scientific men of the day and in part of
the interested but entirely ignorant public, about
problems which are elementary to the one and hope-
lessly recondite to the others. It is still less easy to
sumnmarize, in a fifty minutes’ lecture, the life work of
a great discoverer, and to show during the timme, by
half a dozen experiments, how his discoveries have
borne fruit. This, however, was what Lord Rayleigh
had to do. He attempted nothing biographical, and
did not even try to sum up the effect of Faraday upon
his generation. What he did was to take four or five
lines of investigation specially dear to the master, and
to show how he started on those lines and how his
successors have followed him. The beauty of some of
the experiments was rewmarkable, particularly of one
where a small electric lamp was made incandescent by
being brought, not into contact with, but into the mere
neighborhood of a current—an experiment which Fara-
day himself would have rejoiced to see as the legiti-
mate development of his great discovery of the indue-
tion of electric currents. Another showed an alumi-
num coil leap a couple of feet into the air when the
current touched it, others showed the interaction of
electricity and light, and these and several nore were
proved to be directly traceable to Faraday’s discov-
eries of sixty years ago.

The story of Faraday’s life has been often told during
the twenty-four years that have passed since he died,
especially by Dr. Bence Jones and Professor Tyndall.
But people’s memories are short in these days of crowd-
ing events, and we may pause for a moment to recall
sowe of the incidents of that career. He was a man of
the people; his father, he once said, was a smith, and
he himself, one of a family of ten children, -was early
compelled to earn his living. He was born in Septem-
ber, 1791, at Newington Butts, and during Michael
Faraday’s boyhood the home was removed to Jacob’s
Well Mews, near Manchester Square. Not far off was
the shop of a stationer and bookbinder, one Riebau,
in Blandford Street, and to him the lad was presently
bound apprentice, remaining in that position for
eight years, till he was twenty-one. But his tastes lay
rather with such science as he could pick up from
books than with the art and craft of bookbinding, and
atlength the opportunity came forhim toleave the one
for the other.

Sir Humphry Davy’s last lectures at the Royal In-
stitution took place in the spring of 1812. A friend had
given young Faraday a ticket for them, he went, made
notes, and afterward boldly sent his notes to the great
chemist, begging that an opening might be found for
him to give himself up to science. Davy replied kindly,
and before the end of the year Faraday found himself
engaged as a laboratory assistant at 25s. a week.
The step had been taken. Little by little he con-
quered Davy’s confidence, traveled with him to Italy
and Switzerland, learned much from him, and in
Geneva gained great profit from the talk and the writ-
ings of the elder De la Rive. In 1816 he began tc

“write, and in 1820 we find him contributing a chemical
paper to the transactions of the Royal Society.

At the age of thirty, in 1821, he married Miss Sarah
Barnard, and at the same time was formally received
into the Sandemanian Church, one of those curious
sects which in England have for two centuries, at dif-
ferent times, secured the attachment of even eminent
men. From the time of his marriage, while still as-
sisting Davy, he made steady scientific progress, and
began to take his place in the ranks of the discoverers.
In 1825 he discovered the compound ecalled benzol,
out of which he might, had he been so disposed, easily
have made a fortune. In 1831 came his first discov-
eries in the world of electricity, to which Lord Ray-
leigh yesterday confined his attention, andgat forty
years of age the ex-bookbinder found himself the
honored equal of the leading scientific men of the day.
This was the year of his discovery of the induction of
electric currents, out of which all his other electrical
discoveries flowed. Ten years of incessant activity
followed, and at the end of the period Faraday’s
health gave way. But he recovered after a period of
rest, and from 1845 to 1867, the vear of his death, his
activity as a discoverer, experimenter, and lecturer
was boundless.

Electricity, magnetism, light, sound—these were one
side of the regions that he explored ; chemical prob-
lems were another, and bridging the two were the
quasi-metaphysical problems of the nature of matter
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and force, which exercised his highest curiosity, as
they must always exercise that of the natural philoso-
pher who cares for what lies beyond phenomena.
These speculations, however, he did not often intro-
duce into those famous lectures which made and kept
him known to so wide a circle. His pre-eminence as a
lecturer has passed into history. ‘‘ Among all lec-
turers heard by me,” wrote the late Sir Frederick Pol-
lock, ‘* he was easily the first. Airy, Sedgwick, Owen,
Tyndall, and Huxley belong to the highest order, but
there was a peculiar charm and fascination about
Faraday which placed him on an elevation too high
for comparison with others.”

It was the burden of Sir William Thomson’s and Sir
George Stokes’ speeches, which followed the lecture,
that Faraday loved science for the sake of science.
Had he chosen, he might, as we have said, have made
a fortune out of benzol, he wmight have made several
more out of other discoveries. But he felt that he had
other work to do. It was a pretty story, that which
Sir William Thomson told of him, that long after he
had pointed the way toward electric lighting they
brought him the Wilde lamp and he said, “I gave it
to you a baby, you have brought it back to me a
giant.” The moment that he made his first great elec-
trical discovery he felt that his path in life was marked
out for him, and that he must give up the ‘‘ commer-
cial ” work which till then had been bringing him in
an income. Helived simply, with few wants and with
no ambitions, except that of penetrating further and
further into nature and laying her mysteries bare.
Never was a more fruitful investigator, and yet never
was there one who thought less of those ‘‘fruits?”
which Francis Bacon was for ever promising to the
seekers after natural knowledge. Allof usarenow en-
joying the material results of Faraday’s researches.
The electric light, the telephone, the Atlantic cable,
are the direct outcome of his patient experiments.
But it was not of these things he was thinking. His
eye was fixed upon truth itself, and not upon the
useful results that might come from the knowledge
ofit. The lesson of his life, indeed, may be almost
said to have been expressed in Professor Huxley’s
words when, after speaking of the things of practical
value which the physical philosopher sometimes dis-
covers, ke proceeds :

“ Great is the rejoicing of those who are benefited
thereby, and, for the moment, science is the Diana of
all the craftsmmen. But even while the cries of jubila-
tion resound, and this flotsam and jetsam of the tide
of investigation is being turned into the wages of
workmen and the wealth of capitalists, the crest of
the wave of scientific investigation is faraway on its
course over the illimitable ocean of the unknown.”

- —~-
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Natural History Notes,

Domestic Serpents.—Rats have multiplied to such a
degree in Brazil that the inhabitants rear a certain
kind of snake for destroying them. The Brazilian do-
westic serpent is the giboia, a small species of boa
about twelve feet in length and of the diameter of a
man’s arm. It is sold at from a dollar to a dollar and
a half in the markets of Rio Janeiro, Pernambuco,
Bahia, ete. This snake, which isentirely harmless and
sluggish in its movements, passes the entire day asleep
at the foot of the staircase of the house, scarcely deign-
ing to raise its head at the approach of a visitor, or
when a strange noise is heard in the vestibule. At
nightfall the giboia begins to hunt, ecrawling along here
and there, and}even penetrating the space above the
ceiling and beneath the flooring. Springing swiftly
forward, it seizes the rat by the nape and crushes its
cervical vertebre. As serpents rarely eat, even when
at liberty, the giboia kills only for the pleasure of kill-
ing. Tt becomes so accustomed to its master’s house
that if carried to a distance it escapesand finds its way
back home. Every house in the warmest provinces
where rats abound owns its giboia, a fixture by destina-
tion, and the owner of which praises its qualities when
he wishes to sell or let his house.

Parasitical Plants.—At a recent meeting of the
French Academy of Sciences, Mr. Chatin stated that
these classes of plants seriously affect the sap of the
trees, etc., on which they exist, destroying certain ele-
ments, and, on the other hand, producing new ones.
For example, no strychnine is found in the loranthus
grown on the Strychnos nuw vomica, and no quininein
the botanophora of the cinchona ; and, in the oak mis-
tletoe, green instead of blue tannin is found. On the
other hand, substances are found in parasites which do
not exist in the trees on which they are found. Thus,
mistletoe contains lime, and the dodder produces yel-
low and red coloring matters. In the broom-rape of
hemp and milfoil a blue color is found ; in that of the
horseshoe vetch, a rich sulphur tint; and, in the broom-
rape of thyme, an amethyst shade. The mistletoe and
most other parasites contain fecula, which penetrates
to the fiber of the wood. In short, all these matters
are formed by the parasitical plants themnselves.

The Chinese Alligator —Two examples of the Chinese
alligator have just reached the Zoological Gardens.
They are the first that have ever been exhibited there
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alive. The alligator is so distinctively an American
animal that the proof, so recently as 1879, of the species
in China was extremely interesting. Nevertheless, the
Chinese classics contain numerous references to the
creature, and even pictures, which could be easily
recognized as being a crocodile of some sort. It is to
be hoped that the specimens at the Zoo will bear out
the notion of the extreme longevity of the reptile. Its
nawme is apparently used in certain parts of China in
the same sense as Methusaleh in this country. Marco
Polo wrote about this animmal and recommended its gall
as an excellent remedy for the bite of a mad dog and
for various other complaints, so that it seems to have
been the medi@val equivalent of some of our much
advertised remedies of the present day. Curiously
enough, the beast is even now made use of in Chinese
medicine.

Preference of Birds for Drab Nests.—Dr. C. C. Ab-
bott says that in experimnenting on the intelligence of
birds he placed a number of pieces of woolen yarn—-
red, yellow, green, purple, and gray in color—near a
tree in which a couple of Baltimmore orioles were build-
ing their nest. The pieces of yarn were all exactly
alike except in color. There was an equal number of
threads of each color, the red and yellow being pur-
posely placed on top. The birds chose only the duller
colors, taking all of the gray and a few threads of the
purple when the nest was nearly done.

Not a single thread of the red or bright yellow was
touched, the birds seeming to instinctively know that
such loud colors would make their domicile too con-
spicuous. Again he experimented by girdling the
branches upon which nests were located, causing the
leaves to shrivel and blow away. Although they had
laid their eggs, the birds invariably left their nests. If
the nests contained young when the leaves dried up,
notwithstanding the exposure they would feed the lit-
tle ones until they were able to take care of them-
selves.

The Starch of Plants.—It is generally believed that
after the fall of leaves the reserve tissues of ligneous
plants remain filled with starch until spring, the epoch
at which this substance emigrates in order to serve in
the evolution of buds, in the development of the root
and the formation of a new layer of wood. The hibernal
period is consequently considered that én which the
amylaceous reserve is most abundant. It results from
the researches of Mr. Emile Mer that such is not the
case, and that in the vegetation of ligneous plants there
occur two acts that up to the present have passed un-
perceived—one, a resorption of starch at the end of
autumn, and the other a genesis at ihe beginping of
spring, each of them having a duration of from six
weeks to two months. It hence followsthat winter, far
from being the season during which the amylaceous re-
serve is the greatest, is precisely that in which it is the
least.

How Animals Imitate the Strategy of Man.—Indian
wolves have been seen to leave some of their number
in ambush at points on the edge of the jungle, while
others drove in antelopes feeding in the open ground
beyond. But wolves, as a rule, hunt alone or in fami-
lies, except when pressed by hunger. Wild dogs, how-
ever, habitually combine to hunt, and Baldwin, in his
‘ Game of Bengal,” mentions a case of four or five mar-
tins hunting a fawn of the *‘ muntjac” or barking deer.
But in real military organization and strategy, mon-
keys are far ahead of all other animals, and notably
the different kinds of baboon. Mansfield Parkins gives
an excellent account of the tactics of the dog-faced
hamadryads that lived in large colonies in the cracks
in the cliffs of the Abyssinian mountains. These crea-
tures used occasionally to plan a foraging expedition
into the plain below, and the order of attack was most
carefully organized, the old males marching in front
and on the flanks, with a few to bring up the rear and
keep the rest in order. They had a code of signals,
halting or advancing according to the barks of the
scouts. When they reached the cornfields, the main
body plundered while the old males watched on all
sides, but took nothing for themselves. The others
stowed the corn in their cheek pouches and under their
armpits. They are also said to dig wells with their
hands and work in relays. The Gtelada baboons some-
times have battles with the bhamadryads, especially
when the two specieshave a mind to rob the same field,
and, if fighting in the hills, will roll stones on to their
enemies. Not long ago a colony of Gelada baboons,
which had been fired at by some black soldiers attend-
ing a duke of Coburg-Gotha on a hunting expedition
on the borders of Abyssinia, blocked a pass for some
days by rolling rocks on all comers. This seeme to give
some support to a curious objection raised by a Chinese
local governor in a report to his superior on the diffi-
culties in the way of opening to steamers the waters of
the Upper Yang-Tse. Thereport, afternoting that the
inhabitantson the upperwaters were ignorant men who
might quarrel with strangers, went on to allege that
monkeys inhabited the banks, and they would roll
down stones on the steawmers. ¢ The last two facts,”
the report added, ** would lead to complaint from the
English and embroil the Celestials with them, especi-
ally if the men or the monkeys kill any English.”
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PERMANENT STEAM ENGINE INDICATOR.

In describing the general principles of the perma-
nent indicator of Mr. Perry, we have shown the diffi-
culties encountered in obtaining exact diagrams when
the angular speed of the engine is considerable. It is
necessary in tracing a good diagram that the duration
of the oscillation of the indicator should be less than
one-twentieth of the duration of a revolution of the
wachine. At one-fifteenth the tracing becomes in-
definite and indistinct, at one-tenth it is absolutely im-
possible. The system of Mr. Perry remedies this de-
fect in the operation of even good indicators, for the
card which receives the record, and which comprises
the only movable part of the system, has usually a
period of vibration of one five-hundredth of a second.

It is possible, therefore, to procure correct diagraims
with a engine that has attained an angular speed of
1,500 revolutions a minute. But since it is possible to
employ cards whose period of vibration is only one
one-thousandth of a second, and even less, it may be
said that in practice there is no speed so great that the
diagram will not be accurately traced.

The indicator, shown in elevation and cross section
in Fig. 1, consists of a thin box of bronze or brass,
closed on one side by a thin sheet of steel, D. A disk
used for ordinary pressures does not exceed two kilo-
grammes to the square centimeter to three centime-
ters of diameter and 0°4 mm. in thickness. For more
sensitive work folded disks mmay be used, but they are
more expensive. The plane disks are sufficiently sen-
sitive for ordinary work. When the indicator box is
connected with the cylinder of the engine, it is inflated
more or less according to the internal pressure. The
degree of displacement is considerably increased by
putting on the disk, midway between the center aund
the edge, a small mirror, B, similar to those that are
used in electrical laboratories for measuring displace-
ment by reflection. The mirror is mounted on a serew
which enables it to be rapidly attached to or removed
from the disk. The ray of light from an ordinary oil
lawmp which falls on the mirror, and is reflected on a
sheet of white paper, will trace a path exactly similar
to an indication a meter in length.

In this way a diagram of 5 or 10 centimeters may be
obtained.

If alens and a magnesium or oxhydrogen lamp is
used, the screen may be placed 12 meters away, and a
diagram 2 meters high may be procured without diffi-
culty. The extremity of the arm, F, receives, through
a system of levers properly arranged, a slight oscilla-
tory movement synchronic with the piston, and in a
direction perpendicular to that of the luminous ray
produced by the displacement of the disk. It is easy
to understand that the combination of the two move-
ments reproduces exzactly the diagram of the engine.
New and interesting though the discovery is, it is not
necessary to have recourse to a photograph in order
to preserve the diagram thus procured. Even at a
speed of 60 revolutions the ray leaves its impressions
on theretina long enough to enable the observer to
trace a diagram on the screen with a pencil. In order
to determine the scale of the diagram, the chamber,
A, of the indicator is first connected with the atmo-
spheric pressure. A straight line is thus ob-
tained corresponding with atmospheric pres-
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of the lamp. Mr. Perry prefers to use the dark room,
not only for taking the photograph, but for drawing
the diagram with the pencil, by applying a piece of
tracing paper against ground glass. Fig.3 shows the
reduction of the two diagrams thus obtained by the
little engine of Finsbury College. One of the diagras,
No. 1, is traced at the speed of 200 revolutionsa minute,
the other, No. 2, at 500 revolutions.

With an ordinary indicator, it is necessary to stop
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Fig. .—A GENERAL VIEW AND CROSS SECTION OF
THE INDICATOR.
A, steam chamber ; B, mirror ; C, frame for holding digk D ; E, oscillat-

ing frame; G, stationary frame ; J, thumb screw ; F, lever attach-
ment for oscillating the frame E.

the registering cylinder and change the sheet of paper
every time a diagram is made. Here the diagram is
continually visible, and it is possible to follow every
change of pressure, speed, or load. The permanent
steam engine 1ndicator of Perry is specially desirable
for use on locomotives and on steam vessels, because it

s

Fig. 3.—DIAGRAMS REPRODUCED FROM CRAYON
DRAWINGS.

1, motor making 200 revolutions ; 2, motor making 500 revolutions.

furnishes the engineer, at each instant, with a perfect:

indication of the pressure reached in his engine. Ttis
equally desirable for use with pumps, and in various
other machines in which fluids are used. Mr. Ayrton
hasalready stated it would be possible to wmodify the
apparatus in order to trace the formn of the current
produced by machines which have altenating currents.
The principle of optics of Lissajous, which has not
heretofore been applied in any other way than in the
study of acoustics, can then render great service in
the study of an industrial apparatus, as well as in
other lines of scientific research. We owe many
thanks to Mr. Perry for having produced the inge-
nious indicator which we have just described, after a

sure.

Then the chamber is put in direct commu-
nication with the boiler, and a second line is
obtained parallel to the first, which defines the
height that corresponds to the full pressure
furnished by the boiler and indicated by the
manometer, at the time the experiment is
made. The diagram being thus outlined, the
indicator is connected with the cylinder, and
the real diagram is obtained. When the en-
gine has attained a speed of 250 revolutions
the diagram takes the form of an absolutely
continuous line, and it is difficult for even an
inexperienced person to make a mistake which
exceeds one in one hundred in making a trac-
ing with a pencil. The diagram is thus visi-
ble like a black line in the middle of the
luminous line which has been traced by the
indicator. With an ordinary petroleum lamp
a diagram 12 centimeters in width and 10 centi-
meters in height is perfectly visible, even in a
light room. In case the ray is projected into a
dark space, it becomes very brilliant, and pro-
duces a particular impression on all persons
who are in the habit of studying and analyz-
ing similar indications.
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New C(lass of Sugars,

The discovery by Tollens and his pupils of the ex-
istence of a class of sugars containing only five atomns
of carbon in the molecule instead of six raises rather
an important question as to our methods of food analy-
sis. These pentaglucoses have not been shown to exist
ready formed in any of our commonly used feeding
stuffs ; but they are produced in greater or less quan-
tity when such stuffs are subjected to the action of di-
lute acids, the processalwaysadopted forinvertingcane
sugar befo. ' its determination by Fehling’s solution,
and sometimes for a similar determination of starch.
The proximate constituent of the plant which under-
goes this change into a pentaglucose is probably a gun;
for gumn arabic is the best source yet discovered for cnc
of the two members of the group at present known.
This is arabinose; it sailed for some time under false
colors, being generally regarded as a true glucose, or
six carbon atom sugar, and it is only recently that its
true character has been ascertained. Theother penta-
glucose is wylose, obtained most abundantly from the
bran and other woody tissues. Both reduce Fehling’s
solution.

From what has been said it will be evident that the
presence of these gums in a vegetable product used as
a food must give rise to errors in the determination of
the true sugar, and sometimes of the starch in that
food. Now this error would be unimportant if it could
be shown that these gums were of equal nutritive
value with sugar or starch, but this has not been
shown. On the contrary, all evidence is at present the
other way, for it is probable that the splitting up of
the gum into its pentaglucose would take place in the
stomach, and there is no ground for the assumption
that the pentaglucoses are of equal or similar nutritive
value with the hexaglucoses. Neither of the penta-
glucoses can be fermented with yeast.

Attention has recently been called to the wide-spread
existence of the substances which give rise to the penta-
glucoses by W. E. Stone. By taking advantage of the
ease with which these bodies can be decomposed with
the formation of an easily determinable substance
called furfurol, he has found that after the guns,
brewers’ grains contain the largest quantity—about 12
per cent. The straws come high in the list, then Hun-
garian grass and ‘‘ corn stover,” as the Americans call
their maize offal. Timothy hay and linseed meal are
not far behind, while, on the other hand, corn meal
(presumably maize) and cotton seed cake contained
none.—Chemical Trade Journal.

— e —
The Weather Bureau.

The signal service corps of the army was relieved, on
July 1, according to the provisions of an act of Con-
gress, of the duty of furnishing the public with the
daily weather reports, and this work was turned over
to the Department of Agriculture. Gen. Greely i suc-
ceeded as chief of the bureau by Prof. Mark W. Har-
rington, professor of astronowmy in the University of
Michigan, at Ann Arbor, and editor of the American
Meteorological Journal. He is about 43 years old, and
is regarded as an accomplished student of meteorology
and climatic problems. He has had considerable cor-

respondence with the department about clima-
tic matters in relation to agriculture, having

prepared a bulletin on the subject, which is
about to be published by the forestry division
of the department. The intention of Congress
in making the change was that the work of
the weather bureau might be extended beyond
its present scope in every way where such
enlargement could possibly be of benefit to
our agricultural interests. Secretary Rusk
says the work of the meteorological service of
the United States government must go far
beyond the mere forecasting of the weather,
and be so extended as to include a thorough
systematic investigation into the climatic con-
ditions of the various sections of the country,
in order that a full knowledge of them and
of their effects upon plant growth should be
available for the farmers.

-0 C

Whooping Cough,

Common thywme, which was recommended in
whooping cough three or four years ago by Dr.
S. B. Johnson, is regarded by Dr. Neovius, who
writes a paper on the subject in a Finnish
medical journal, as almost worthy the title of
a specific. During an epidemic of whooping

Fig. 2 shows the indicator of Mr. Perry
mounted on a little steam motor constructed
by the students of Finsbury College. The
ray of light proceeding from the petroleum lamp
passes through the hole, A. B is the indicator, the
mirror of which reflects the image on the screen,
C. Mr Holland succeeded in making photographs
of these diagrams by simply surrounding the screen
with a box. Excellent proofs were obtained after a
minute’s exposure with an ordinary petroleum lamp,
and only a few seconds are required when a mag-
nesium ribbon is burced behind the opening in place

Fig. 2 —HIGH SPEED PERMANENT INDICATOR OF MR. J. PERRY.

communication made by the author to the Physical
Society.—FE. Hospitalier, in La Nature.
et r——

A CORRESPONDENT places the address of a letter on
the back thereof, the writing being across the folded
parts of the envelope. He suggests this plan as an ef-
fective method of preventing the illicit opening of let-
ters by steaming, etc. For the intended purpose the
suggestion appears to be a good one.
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cough he had ample opportunities of observ-
ing its effects, and he came to the conclusion
that if it is given early and constantly it inva-
riably cuts short the disease in a fortnight, the
symptoms generally vanishing in two or three days.
They are, he finds, liable to return if the thyme is not
regularly taken for at least two weeks. Regarding the
dose, he advises that a larger quantity than Dr. John-
son prescribed be taken. He gives from one ounece and
a half to six ounces per diem combined with a little
marshmallow sirup. He never saw an undesirable
effect produced, except slight diarrhceea. It is import-
ant that the drug should be used quite fresh.—Lancet.
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RECENTLY PATENTED INVENTIONS.
Engineering.

WinD ENGINE. — Samuel Griswold,
Davenport, Washington. This invention provides a
wheel of novel construction, designed to be cheap and
durable, the improvement consisting of a vane casting
journaled in a derrick, a wheel casting pivoted in the
vane casting upon a horizontal shaft, and the wheel at-
tached to the wheel casting, whereby it can be shifted
from a vertical to a horizontal position, and vice versa,
while I1n operation, and still impart motion to the
sucker rod. This improved construction is designed to
atford a uniform rate of speed under varying forces of
wind.

Railway Appliances.

STOCK CAR.—John A. Stewart, Mans-
fleld, Ohio.” This invention provides a car with remov-
able stanchions so constructed that separate compart-
ments may be thereby conveniently and quickly formed
in the car to accommodate one or more animals. Pro-
vision is also made for attending to the stock at any
time, whether the car is in motion or not, and for the
storage of a quantity of food, which may be placed in
the storage compartment without disturbing the cattle,
while a water trough is provided, adapted to be sup-
plied from stationary reservoirs.

CAR BRAKE ATTACHMENT. — Lincoln
H. Raub, South Easton, Pa. A convenient means for
setting the brakes by hand, in connection with a safety
attachment, and a spring attachment for the brake
beam, so that the brakes will not be set sufficiently
hard to prevent the wheels from turning, form the dis-
tinctive features of this invention. The improvement
is designed to obviate difficulties arising where air-
operated brakesare also operated by hand, the ratchet
wheel and pawl of the hand mechanism being in such
cases frequently injured or destroyed, while also pre-
venting the damage to car wheels occasioned by sliding
on the track when the brakes operate to entirely pre-
vent the wheel from turning.

Mechanical Appliances.

PLANER CHUCK. — Charles F. Fulmer
and William E. Kelvie, Plainfield, N. J. Combined
with a rotatable platen securable on a base piece is a
jaw with tongues that slide in grooves of the platen,
and is actuated by a screw, another jaw composed of a
base plate having tongues engaging the platen grooves,
while there is a circular boss and two standing bolts,
and a jaw piece with a socket in its lower face to fit on
the boss of the base plate, and having curved slots
through which thestanding bolts pass. The improve-
ment affords means for a quick change of adjustment
to suit the form of material to be held, either straight
or taper, and hold it firmly in position to be operated
upon by the cutting tool of the planer.

LATHE CHUCK. — The same inventors
have also obtained a patent for an improved lathe
chuck, which is 8o constructed thatits jaws may be
simaltaneously moved or each jaw can be separately
adjusted, the chuck being adapted to grip articles of a
regular or irregular form. It is a simple, durable and
convenient device, the invention providing a novel con-
struction and combination of parts designed to secure
great strength and afford special facility for its ready
manipulation.

SCREW BEADING MACHINE,—Abraham
M. Southard and George W. Smith, Denver,Col. This
invention covers a novel construction, whereby the
ordinary beader used by tinsmiths is transformed into
a machine capable of forming screw threads on the
joining extremities of all kinds of light metal pipes or
tubing, such as stove pipes, speaking tubes, etc., and
all kinds of sheet metal conduits. A pair of shafts, on
which is mounted a pair of co-acting bead rells, are
held in a suitable frame, one of the shafts having a
threaded portion, while a gauge is slidingly supported
between the shafts and has a feeding attachment con-
sisting of a half nut or threaded lug to engage one side
of the threaded shaft. The screw bead or thread is
formed on the pipe by turning a crank, after the proper
gauge adjustment.

CASTING MACHINE. — John 8. Griffin,
Roslyn, Washington. Combined with a casing isa
mould coneisting of two horizontal swinging sections
hinged together at one end, where it is provided with
upper and lower anti-friction wheels, in connection
with mechanism for opening and closing the mould
This improved casting machine is designed for conven-
1ently and rapidly casting billets, hollow ingots to be
manufactured into seamless tubes, and other articles.

RIVETING MACHINE. — Reinhold A.
Carl, Hearne, Texas. Thisinventionrelatestoimprove-
ments in machines for driving rivets in leather and
other flexible material, providing a machine especially
adapted to drive a pointed rivet instead of the ordinary
blunt rivet. It bas two vertically aligning plungers
forced together by a lever mechanism, a sleeve inclosing
the lower plunger, above which meet a pair of spring-
pressed jaws, a separable burr holder being interposed
between the two plungers, while a spring-pressed burr
get is mounted loosely on the upper plunger, with a
lever mechanism for forcing the set downward and a
lever mechanism for releasing it. The machine drives
and heads the rivets at the same operation, and without
first punching holes in the material,

BRICK MACHINE. — Albert Brooker,
Lancaster, Wis, Combived with the supporting frame
and-a mud box in its upper part is a die having out-
wardly extending bars working in guideways in the
frame, to which weighted levers are pivoted, links con-
necting the levers with the bars of the die, It is a ma-
chine of simple construction, in which the ordinary
bottomless mould may be used, and which will deliver
the moulded bricks directly upon movable pads, the
machine being also provided with a wire cut-off for
smoothing the tops of the bricks and separating them
from the mud die.

RoorING SEAMER. — Richard R. De-
laney, Charleston, West Va, Combined with a pair of

tongs are three jaws, connected with and operated by
the tongs, a roller being journaled to one of the jaws,
which serves to turn the edge of the seam down, ready
to be clamped and finished by the tongs. It is a simple
and convenient tool for turning single or double
seams, made at & small cost and very powerful, being
effective for turning and clamping together the seams
of heavy sheet metal like tin, zinc, or galvanized iron.

MACHINE FOR PoOLISHING COFFEE,
ETc.—William P. Clifford, Oskaloosa, Iowa. A shaft
carrying a series of opposing arms is held to revolve in
acylinder, the arms consisting of plates radiating from
hubs, while pins extend from the opposite faces of the
plates, in combination with a tank adapted to contain
glazing material, a8 warming jacket surrounding the
tank, and a pipe leading from the tank into the cylinder.
The machine is of simple and durable construction, and
may be used in connection with a coffee cleaner and
grader or independently, for polishing and glazing
coffee or any material requiring such manipulation.

SEwWING MACHINE. — Henry H. Fefel,
New York City. Combined with the needle, feed, and
main shaft of the machine, with a stitch hook having
an upper and lower bill poised in the center on a
pivoted crank, is a rotarily reciprocating double crank
shaft, the stitch hook being attached to one of the
cranks, The machine is especially designed for making
an * overstitch,” is simple and durable and capable of
high speed, and is designed to lay the threads of each
stitch close together and at the proper angle to give the
work the appearance of hand stitching. The feed and
needle arm motion, the tension and guides and other
accessories of the machine, may be of any approved
construction.

SCREW DRIVER. — John Q. Day, Red
Cliff, Col. The handle of this tool supports a tube
having two sets of spiral grooves, the shank extending
into the tube being provided with a clutch, and a sleeve
having a clutch being mounted to turn loosely on the
shank, the clutch engaging the shank clutch, while
blocks pivoted on the sleeve engage oneset of spiral
grooves ata time, and a spring coiled on the shank
presses with one end on the latter and with its other
end on the tube. The screw driver is actuated by
simply pressing the handle when the screw head is en-
gaged, and it is arranged to turn the shank in either di-
rection for driving in or unscrewing screws.

Agricultural.
PLANTER. — Orval E. Baldridge, Illio-

polis, Ill. This is a machine of simple construction,
intended to be built at a low cost. The drive wheel has
an adjustable sleeve on one of its spokes, combined
with seed boxes and a centrally pivoted lever, the seed
drop bars being pivoted to the leverand held to slide in
the boxes, while an arm hinged at one end of the lever
has an offset adapted to engage with the sleeve of the
drive wheel. The seed may be covered by any of the
well known attachments,but preferably by curved blades
secured to the rear lower portion of the chutes,

Miscellaneous.,

WIND MUSICAL INSTRUMENT.—Harry
J. Light, Sedan, Kansas. This invention provides
means for changing the pitch or key of this claes of in-
struments, as the clarionet, flute, etc., by the lengthen-
ing of the bore by means of rings, to be placed between
the several joints of the instruments. The rings or
washers are made of bone, gutta percba, celluloid, or
other suitable material, and their interior diameters
correspond precisely to the diameter of the bore of the
instrument. Exterior rings are employed to fill the
spaces covered by the extension of the sections, to give
the instrument the usual smooth appearance.

GAME ATTACHMENT.—Emma Barker,
London, England. This invention provides means for
playing an indoor game substantiaily like lawn tennis,
certain attachments being provided whereby the net
may be conveniently supported upon an ordinary din-
ing table, and a convenient racket adapted for indoor
use. The courts are marked upon the table, across
which the net is stretched, and a soft rubber ball is pre-
ferably used, the service being delivered underhand,
and the ball being struck by a fore-hand stroke at a
point beyond the end of the table.

SHOW CABINET.—Robert E. Sherlock,
Lethbridge, and Manfred Freeman, Grenfell, Canada.
This is a cabinet in which ribbons, laces, and similar
goods will be protected from dust and soiling, and be
held in such manner that they will be displayed to the
best advantage, while they may be conveniently un-
rolled and measured and as conveniently replaced. Rows
of spools are mounted on a series of horizontal shafts,
there being on the shafts friction pulleys designed to
be readily forced against the ends of the spools. Lon-
gitudinally swinging doors are arranged one above the
other opposite the spools.

BANJO TAIL P1EcE.—Herschel Fenton,
New York City. This tail piece is adapted to rock on
the upperedge of the clamping hoop, a depending rear
limb rocking on the side of the hoop, and having a lug
apertured to receive an adjusting bolt. The device af-
fords means to strain the strings in conjunction with
the keys, holding the strings off the head skin, and
affording means to connect the strings to the cross bar
of the tail piece 1n a manner to avoid chafing of the
strings, thus increasing their durability.

TwiNE HoLDER.—Charles F. Walters,
Proepect, N. Y. This is an attachment for twine
holders designed to automatically wind up the end of
the twine after it has been used for tying packages, etc.
To the holder is secured a frame in which turne a
grooved pulley, provided in its hub and rim with op-
posite openings, a pinion being connected to the pulley
and a segmental gear wheel in mesh with the pinion,
while a weighted arm is connected with the segmental
gear wheel.

GATE. — Jacob W. Miller, Marion,
Ohio. Thisinvention relates tofarmgates which swing
horizontally and are also capable of beingraised bodily
independently of their swinging motion, to allow hogs,

sheep, etc., to pass through without permitticg cattle
to pass. The invention provides a novel combination
of devices for operating the gate, so that when raised it
is lifted directly against its weight to throw it against
the hinge post, instead of the pull being exerted from
the post to raise the gate.

DRAWERS.—Romulus E. Hill, Evans-
ton, Ill. This invention relates to the manufacture also
of trousers, overalls, tights, etc., providing a peculiar
make at the crotch, whereby the garment is rendered
elastic and better adjustable to various strains, thus
contributing to the comfort and convenience of the
wearer, while greater economy is obtained in cutting
and fitting, variations in waist size being obtained
without materially altering the pattern of the leg sec-
tions.

LavMp.—Edgar J. Bissell, Bartold, Mo.
This is an improvement in that class of lamps having a
tube for providing a central air draught, an outer tube
affording a wick space, while a vertically removable
chimney holder on the latter tube has a deflector, and
a central rod projecting above the air tube has a
shoulder and single spreader disk with aperture receiv-
ing the rod and an outer marginal series of apertures,
the spreader disk being of greater diameter than the
wick tube. The lamp is simple and compact, and
designed to give a strong, clear light, throwing out but
little heat in proportion to the size of the flame, the
outer and inner draughts being combined in such a way
as to give a steady vertical flame,

FirRE EscCAPE. — Horrace Mullennex,
Alpine, N. Y. This is a device of simple construction,
capable of attachment to any building, to be automati-
cally operated by the weight of the descending persons,
the rapidity of descent being readily controlled. It
consists of a frame in which are journaled drums over
which passes a chain carrier to which baskets are at-
tached, friction wheels being carried by the drum shafts,
which are mounted in vertically movable bearings,
while friction blocks are mounted under the wheels,
and springs press the blocks upward.

PoCKET CASH REGISTER. — James L.
Brown, Brookville, Pa. The body of this deviceis a
flat oblong plate having a dial cash indicator and
register at its two ends, and an intermediate slide
register. Itis designed to be conveniently carried in
the pocket to indicate cash on hand and register cash
paid out, and to serve as well for a rule,straight edge,
and pencil holder. One side edge of the plate is gradu-
ated to form the rule, and the pencil holder is attached
to the other side.

ELECTRIC PosT OFFICE Box. — Will
A. M. Smith and Robert T.F. Smith, Morrison, Il
Combined with the box is a door with a catch, and ar-
ranged to be operated by gravity, the latch which en-
gages the catch having an armature, while an electro
magnet within the box is adapted tolift the latch. The
box 1itself is of the usual form and construction, while
the push button is preferably located near the desk of
the attendant, so that he may release the door and
deliver the mail without changing his position, there
being as many push buttons as there are boxes, and each
push button having the same number as that of the box
with which it connects.

CHECK, DRAFT, ETC.—John L. Spal-
ding, Aitkin, Minn. This invention provides for a
certain arrangement of figures in table form with indi-
cative marks or symbols attached on the face of the
check to be punched, as required, to denote the value
of the check, so that its original amount cannot be
altered or raised without detection. The invention is
also applicable to money orders or other papers in
which the amount on the face is checked before delivery
to the payee by the punching of figures on the face of
the instrument indicative of the amount of the check.

TYPEWRITER ATTACHMENT. — Anna
M. Rothert, Brooklyn, N.Y. This improvement con-
gists of a treadle connected by a chain or cord to a
Jever, the latter being connected to a shaft which has a
fixed arm connected with the usual transverse rod con-
nected to the carriage of the typewriter, and adapted to
shift the roller platen backward, to cause imprint of
upper case capital letters. It is a simple and inexpen-
give device, which may also be adopted for any use re-
quiring a treadle and a yielding connection therefrom
to a movable part.

SUSPENDER BUCKLE. — John T. Brod-
nax, New Orleans, La. This is an improved device for
connecting suspender ends to the suspenders proper,
the buckle frame having a transverse slot and upwardly
extending openings in its front portion, while the back
plate has a web which unites it to the front portion, the
clamp having its upper edge provided with a right-
angled har which is slotted to receive the web, and has
its lower edge provided with teeth adapted to engage
the suspender.

SusPENDERS.—The same inventor has
likewise obtained a patent for improvements in the at-
tachments for connecting the different parts of the sus-
penders, and for attaching the suspender ends or but-
ton straps. The improvement embraces tubular front
attachments having a hook, tongue, and cross bar ex-
tending across the lower portion of the opening of the
tube, with other novel features.

PATTERN FOR VESTS AND SHIRTS.—
A third patent to the same 1nventor provides a pattern
in which the suspenders will be located relative to the
side and shoulder seams and neck band of the garment,
whereby a proper and comfortable fit isinsured, what-
ever be the proportions of the pergon for whom the
garment is intended. The rules of measurement apply
to shirts as well as vests, and the improvement relates
to former patented inventions of the same inventor for
suspender attachments for shirts and vests in which the
suspenders are permanently secured to the garment, or
arraniged in pockets formed therein, and converge to a
point on the back.

SAsH HOLDER. -- Edward Z. Kiddqd,
Deadwood, South Dakota This is a combined sash
holder and lock consisting in an open front casing
having inclined slots in its side walls, a roller with
trunrions working in the slots, the roller projecting
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through the open front of the casing when its trunnions
are at the lower ends of the slots, with a locking arm or
lever movable across the lower end of one slot in the
path of one of the trunnions, to lock the roller in its
lowermost position. The device dispenses with springs,
and is adapted to hold the sash at any desired point
when open, locking it when closed.

SKYLIGHT LIFTER AND LoCK. — Wil-
liam Trebilcock, Central City, Col. A notched lifting
bar connected to the skylight is arranged for lateral
movement in an aperture in a bracket, a locking lever
engaging the bar, while & spring-actuated locking bar
pivoted to its lower end projects through the bracket to
hold the lifting bar from upward movement. This im-
provement forms a simple and eagily operated device to
raise and lower the skylight for ventilating purposes,
holding it locked in any of its adjusted positions so
that it cannot be raised or lowered from the outside.

DECK SUPPORT FOR SHIPS’ BOATS. —
Cornelis J.Van Sluys, Ymuiden, and Cornelis Steffelaar,
Jzn., Velzen, Netherlands. This invention relates to
an improved construction of supports arranged to fucili-
tate the rapid launching of the boats, and at the same
time providing for them a safe and secure resting place
on the deck of a vessel. In the construction side bear-
ings are arranged in combination with intermediate
keel bearings, there being a longitudinal screw shaft
and connections between the shaft and the keel bearings
for raising and lowering them.

HARNESs.—John J. Hardy, Lavonia,
Ga. This harness has a combined collar and hames, a
cross bar pivoted on the upper part of the collar and
elbow levers pivoted on its lower sides, with connec-
tions between the ends of the levers and, the cross bar,
while the traces are secured to the lower ends of the
elbow levers, and the ordinary hip and breeching straps
are connected by a back strap with the upper hame
straps of the collar. This harness is comparatively in-
expensive, having less than the usual number of parts,
can be quickly put on or taken off, and is designed to
be very easy tothe horse.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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illustrated.—Foundations under water. — Stair-
cage and balaster designs, illustrated.—Enrich-
ments for mouldings, friezes, etc., illustrated.—
Concrete.—The Richardgon & Boynton heater,
illustrated.

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

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

MUNN & CO., PUBLISHERS,
361 Broadway, New York.,
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Wusiness and FPersonal.

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

For Sale—New and second hand lathes, planers, drills,
shapers, engines, and boilers, belting. pulleys, and shaft-
ing. List sent free. W. P. Davis, Rochester, N. Y

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Barrel, Keg and Hogshead Machinery. Seeadv.,p.29.

Forbest hoisting engine. J, S. Mundy, Newark, N.J.

Scoop Board Patent for Sale—No. 425,620, dated April
15, 1890. George & McGinness, Harlan, Iowa.

Best driers for grain, sand, clay. fertilizers, wet feed,
green coffee, etc. S. E. Worrell, Hannibal, Mo.

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

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

*How to Keep Boilers Clean.” Send your address for
tree 96 p. book. Jas. C. Hotchkiss, 112 Liberty 8t., N. Y.

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

Iron, Steel, Copper, and Bronze Drop Forgings of
every description. Billings & Spencer Co., Hartford,
Conn.

8Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
‘Works, Drinker St., Philadelphia, Pa.

Wanted—A good mechanical engineerinalarge manu-
facturing establishment. Address, with references,
post office box 1582, Philadelphia, Pa.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

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

¥ 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 nge or number of question,

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

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

Seientific American Supplements referred
tomay be had at the office. Price 10 centseach.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(3149) G. M. asks: 1. Please define
* versed sine.” A. The portion of the initial radius of
an arc which is intercepted betweenthe sine of the arc
and the arc itself. 2. Is the amount of variation of a
galvonometer needle from the north due to the intensity
or to the quantity of the current? A, Intensityand
quantity of a current are synonymous. The deviation
of a galvanometer is due to the intensity or quantity of
a current.

(3150) J. D. asks: Will you please give
receipt that will stick muslin to bunting ? A. Boil to-
gether 2 parts shellac, 1 part borax, and 16 parts of
water. The surface must not be greasy.

(3151) J. M. C. asks: Is not the tide of
the ocean to the revoiving earth as a pendulum is to a
clock or as a governor is to an engine ? Again, does it
not hold the earth in check ?# In other words, is it not
the regulator of the great timepiece ? A. We do not
see the analogy of your questions. The earth is not a
tidal propelling power, like the clock to the pendulum,
Nor dothe tides govern the speed of the revolving earth
like the governor of an engine. The tidal check is com-
pensatory in equivalent opposite effect, and therefore
cannot be a regulator of the great timepiece. They are
in a minute measure antagonistic to the earth’s regu-
larity of motion.

(3152) Several readers ask : What is the
differencebetween a square foot and a footsquare ? A.
There is no difference in area or quantity of surface,
but there may be a great difference in the shape. A
foot square must be a rectangular surface having 4 equal
sides 1 foot long. A square foot may be a surface 6
inches wide and 2 feet long, or any shape containing a
square foot.

(3153) W. L. G. asks : 1. Will you kindly
giveme a few points in regard to the manufacturing,
on a small scale, of nitrous oxide (laughing) gas? A.
It is made by heating pure ammonium nitrate in a re-
tort. The gas evolved must be passed through water
and collected over warm water. There .. no difficulty
in making it, provided the original nitrate is pure. 2.
Is it true that the nitric oxide is now used as a suc-
cessful substitute for anssthetical purposes? A. We
never heard of such use, and do not see how it could be
successfully carried out.

(8154) C. E. A. 8. writes: I seein the
daily Sun that Professor R. O. Doremus took ink from
paper by the use of hypochlorite of sodium and sul-
phuric acid. Can you tell me the parts, and if it is
the best ink eraserand the quickest ? A. Such mixture
would answer for most inks. Javelle water is also to
be reccmmended. Use a little acid only. Oxalic and
tartaric acids mixed and dissolved in water may be
used.

(8155) Subscriber asks : How many de-
grees of heat are required in an ordinary core oven for
a foundry ? Can asufficient heat be made with steam
pipes at 80 pounds steam pressure ? A, 240° Fah. are
required for & core oven. You can obtain this with
sufficient pipe at pressure stated.
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(3156) R. P. writes: I observed a man
cleaning a papered ceiling a few days ago. He used
apparently a ball of ordinary bread dough, but as the
work was being done rapidly and easily, I supposed
there was some chemical used in thecomposition. The
paper was brought out as hright as new. Will you
kindly inform me through your vaiuable paper what
composition will do this work? A. No chemical is to
be advised for cleaning wall paper. Try a ball of bread
crumb.

(3157) F. W. M. asks for the best pre-
servative preparation to use on a Spanish cedar skiff to
retain its natural grain and color. A. Raw linseed oil,
to be followed after drying by a thin flowing coat of
spar varnish, Do the varnishing on a hot day.

(3158) E. D. asks: Can carbon, being
wholly burnt out of steel, be renewed ? If so, how ?
How do you harden in oil? What allowance is to be
made for expansion in tempering? A. When carbon is
burned out of steel, it is past recovery for use as a cut-
ting tool, unless it can be ,recarbonized and very much
drawn down to fine the grain, which becomes coarse
and crystalline by burning. Harden in oil the same as
in water. Change of size by hardening depends entirely
upon the shape of the piece as well as the quality of
the steel and heat required to harden. Experience with
special work is the only guide.

(8159) C. A. C. asks for a receipt for
cleaning marble headstones that have beer blackened
by age and from trees, one that will not leave the stone
yellow; also one for granite curbing. A. Cover the soiled
part with a paste of quicklime moistened with a strong
aqueous solution of sal soda for several hours, then
remove the paste, wash the parts thoroughly, and polish
if necessary.

(3160) J. S.—If the indelible ink was
madefromsilver nitrate, the stains can be sometimes
removed ky moistening them with a brush wet with
potassium cyanide dissolved in water, then wash the
fabric well. Also try a solution in water of bichloride
of mercury. Both are very poisonous,

(3161) H. M. R. asks: I would like to
know if there is any other way of cutting jce than
with an ice plow ? If so, what kind, and where ? A.
Ice-cutting machines consisting of circular saws oper-
ated by steam power have been illustrated and de-
scribed in SCIENTIFIC_AMERICAN.

(3162) E. M. C. asks: Can any portion
be removed from thecenter of around bar of metal and
leave the bar stronger than it was before the portion
was removed ? Or can a hollow rod be made stronger
than a solid one of the same dimensions and same kind
of material ¢ A. No.

(8163) F. C. D. asks: Kindly give me a
receipt for flavoring various brands of cigars? A. Use
any of the following: Ambergris, benzoin, musk, oil of
bergamot, oil of lemon, tonquin beans, vanilla beans,
oil of lavender.

(3164) F. W. C. P. asks : Will you please
state which side of a belt should run on the pulley, the
smooth orrough ? A. A belt pulls the best with the
smooth or hair side next the pulley. Common practice
is the other way.

3165) F. W. V. says: I have a ranch
here, at Colton Station, Nebraska, of 3,000 acres, 2,000
of which T want to water so as to raise hay. I would
like to know what would be my cheapest way to raise
water 50 feet for this purpose, and what kind of power
would be required, and what it would cost. There is
water enough to be had. The Large Pole Creek runs
through 600 acres, but it does not reach the 2,000. The
water lies near the surface. Irrigated land here pro-
duces 2 tons to the acre. A. If you can get a waterfall,
a wheel and pumps will be easiest and cheapest to care
for, but would require a large storage reservoir some-
where on the higher part of the ranch, so that a small
wheel or power constantly running would do an aver-
age work. If water powerjcannot be had, wind mills or
steam pnmps would next be in order. Windmills re-
quire no fuel and are easy to care for. They can be
-put in various places and be made to lift by stages from
one canal to another and save pipe laying,

NEW BOOKS AND PUBLICATIONS.

HENDRICK'’S ARCHITECT'S AND BUILD-
ER’'S GUIDE AND CONTRACTOR’S RE-
FERENCE DIRECTORY OF AMERICA,
FOR THE YEARS 1891-92. New York:

Samuel E. Hendricks & Co. Pp. 490.
Price $5.
THE “ELECTRICIAN” ELECTRICAL

TRADES DIRECTORY AND HANDBOOK
FOR 1891. London : The Electrician
Printing and Publishing Co. 1891.
Pp. 729, cxix. Price $2.

The advertisements of leading electrical businesses
make up alarge part of this volume, and will be found
a not uninteresting part of its contents. An immense
number of addresses of electrical lighting and power
stations all over the world form one part. Biographical
notices of men distinguished in the electrical fleld with
portraits form another portion. The portraits accom-
panying the biographies are worthy ot special notice.
This portion of the book alone is of value not easily es-
timated.

HANDBOOK OF NATURAL PHILOSOPHY.
By Dionysius Lardner, D.C.L.
Electricity, magnetism, and acous-
tics. Edited by George Carey Fos-
ter. London : Lockwood & Co. - 1891.
Pp. xix, 442.

A TREATISE ON THE CALKINS STEAM
ENGINE INDICATOR. New York : E.
gF;ON Spon. 1891. Pp. 114, Price

1.50.

Although this work is to a’certain extent a treatise on
a special make of indicator, it will be found of value by
all engineers. It contains, in addition to a description
of the special instrument to which it is dedicated, a large

amount of general information and quite an extensive

series of tables. A special planimeter is described, to
be used for measuring indicator diagrams.

THE CLEANING AND SEWERAGE OF
CiTiES. By R. Baumeister. Adapted
from the German, with permission of
the author, by J. M. Goodell. New
York : Engineering News Publishing
Co. 1891. Pp. vii, 281. Price $2.50.

The subject of sewage disposal as treated in this
volume is given largely from the European standpoint.
It therefore has a special interest to the Americanen-
gineer as showing how Continental authorities and en-
gineers deal with the vexatious cloacine problem. The
subjects of general systems of sewage, its purification,
and of general municipal and domestic sanitation, in-
cluding the earth system, pail disposal, and pneumatic
tube removal, are all given place, and street cleaning is
also included. The work 18 well illustrated and may be
confidently recommended.

HANDBOOK OF CALCULATIONS FOR EN-
GINEERS AND FIREMEN. By N.
Hawkins, M.E. Theodore Andel
& Co. New York. No date. Pp.
330. Price $2.

This work is devoted to arithmetical and algebraical
calculations, tables, rules, formule, etc., adapted to be
of service to the practical engineer and fireman. It is
illustrated and represents a very creditable collection of
engineering information.

SCIENCE OF EVERYDAY LIFE. By John

A. Bower. Cassell & Co. London,
New York, ete. 1889. Pp. 128. Price | D
50 cents.

Matter, weight, the earth's envelope, air, combustion,
and other general topics of science are here treated
in popular form, wnh simple illustrative experiments
where required. Thethtt]e book is designed for chil-
dren to a certain extent, but it| may, we are confident,
be advantageously perused .by children of a larger
growth,

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applicatisns for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN 0., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 7, 1891,

AND EACH BEARING THAT DATE.

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

Agricultural machine, C. D. White ... 455,676
Alr, apparatus for forcing, H. S. Rob 5,359
Air in rooms, etc., machine for n.gltnting and cit-
culating, H. Cooper
Annunciator, M. Garl.......
‘Arm rest, G. B. Steinhauer :
‘Asbestos from crushed rock, apparatus for sepa-
rating, POWers..........coceeennnanne
Autographic register, C. J. Weinman et ai.
utographic registering apparatus, J. B. T'
Axle blanks, manufacture of, N. P. H. H u% 5
fan tail, L. D, Hi

xles, machine for formin,
xles, manufacture of fan tail, N. B. H. Hi us s 455,595
Ball trap with flexible throwmg arms, c.
DamM..c..eeereriiieaiannnns . 455310
Ballot box. W. F. Gaul . 455,685
Barrel head we e.J A Campbell................. 455,607

Battery. SeeG alvanic battery.
ell, C. J. er

elt, electric. C %
u=tadelta-smidonapht ol, J Schmid
\.,\,.v, . P. Vincent
cycle saddle, G. E.
Block. See Fuse block.
Bobbin or 8pool, G. Pendleton, Jr.. o0
Boiler. See Steam boiler.

Plate for, E. P. Robinson.

Boilers, hand hole 455,358
30{: éee ing olt. 055,646
olt grip, T. Spriggs......... )
Bolt gnl%er. J.A. g[ilbum %
Book cover, secondary, H. A Curtin. 456,448
Book, mamfold sales, C. A. Pinkham. 456,354
Boot or shoe, G. H. Clark................ 455,300
Boring or cha.smg tool, C. B. Rohland 455,640
Box. See Ballot box. Letter box. Miter box.
Box frame and cover, W. F. Beasley............. .. 455,457
Bracket. See Extension bracket.
Brake. See Car brake.
rake head attachment, J. H. Nethercott.. 455,637
reast strap slide, J. N. Patt erson 455,494
rick machine, H. B. Camp......... 455,540
rick making machine, B. C 455,374

Brldge gate, R. Lorang.

Bridle, L. Dn.nnhauser 455,480
Brush, rotary, W. H. . Cloud. . 455,658
;uckle, C.C. Shelby........... 1 455,642
ufg]{ top, Whitaker & Hoke . 456,433
B ﬁreproof M. F. MoCarthy 455,687

umer See Gas' or oil burner.. Hydrocarbon
burner. Lamp burner. Vapor burner.
But ton settin machme R. H. Wheeler..
Cake beater, G. T. Hu RO
Calcined mnterlal cooling apparatus for, A. B.
Bonneville 455,491
Calipers, micrometer, J. D. Sloane ,644
Candle, altar, A. F. Baumer............... ,501
Cans,lmachine for cleaning
Tl ().eeiinnnnn..

Car brake. P. A. Petterson
Car brake, 8 eyWWA
Car coupli S

Car coupli
Car coupli
Car coupl
Car coup

ing and buﬁ'er, S. H. Harrin,
Car coup! mét and buﬂer. C. Z. Hubbell..
Car, hand Roberts..
Car, stock, B.C.
Car, stock, J. E. .
Car, vestibule, J. K. G:
Carbon brush and holder theref
Card clothrllng, means for adJusting and stretchi
'orre;

Carrier.

Cartridge, blast, J. A. Hunt
Case. See Cigar case, '.l‘lcket case.
Cash carrier, Z. 8. Holbrook. .
Cash carrier, N. Newman.

Caster, D. W. Perkins, .......... &
Cnttle %nm‘d surface, Howard & Shannon. . 455,117
Cement acture of, H. H. Wing...... . 455,316
Chain, port,able stack roof J.E. Kirk et al. . 455,487
Chalk carrier, L. B. Lisle................... . 455,569
C 1 flap lnymg devlce. J. C. Daggett. . 455,560
Check rower, J. C. B: 455,380
Chuck, drill, 5 Pratt. 5 455,689
'huck, drill, J. F. Steward. 455,477
Chute, coal, F. G. Susemih 455,585
Cigar case, refrigerator, C 455,412
Cigarette machine, H. ey. 455,568
Clamp. See Clothes line clamp.
Clasp. See Garment clasp.
Cleaner. See Railway track cleaner.
Clock, electrical watchman’s, H. 8. Park........... 455,352
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Clock, self-winding, electric, F. L. Gregory..
Cloth, pat tern In. for ma.rkmg, M. L. Kelley
Clothes drier, J. J. Bisel.............

Clothes drier, J. M Harms
Clothes line clamp, G. Luke
Con{) or other substances, separator for, G. Ww.

.................. . 455,601
Coal pller. G. J. Herbert.. . 455,328
Cocks of service pipes and valves, box for's Dy )
Smlth 456,415

Coin holder, J. T. Cowle 455,

Coke oven, W. Fritsch....
Collars or cuffs, apparatus
tecting the edges of, J. W. Hyatt
Comb. See Curry comb.
Commode, G. Brummer............
Compasses, beam, W. H. Hattel..
Compound engineé, G. F. Rou nds.
Condenser head for exhaust plpes. C. Knall
(‘ondensm%apgamtus, J. Caven.
Conveyer, holz............
Cooler and freezer, P. L. Dermigny
Copying pad for autographic copying,

(‘omet valve, F. A. Gates.

Corset sections, cording,

Coupli See Car coupilng.
couplin, .

. Baker......
Hose coupling.
Crane, H. AjKeN.......coeoeiinerennnsnns
Crate fOldill? poultriv{ H. B. Cornish.

18hi ng mil cecass
Cu tivator, E. W. Freiburghouse
Cu] tivator P.F. Wells............ 5
Cultivator, wheel, Pimiott & Downing, 455,688
Currents of different phase transmisslon of alter-
nating, M. Von Doliv o-Dobrowolsky..

Ty comb, ch ul .
Curtain poles and the like, socket for, W. Durst..
Dampmg apparatus, B. Brower
Derrick, O. M. Loveri ARE..vevrrrrrns
Dice shaking apparatus, P. Drummer. .
Digger. See Potato digger.
Door hanger, L. Coburn

'J

455,608
Door ha.nger. W. J. Sum: .. 455,695
Door spri nf R. Adams ,649
Door, revolving, C. F. Chew.. o 656
Draught equalizer, Davey & Chaney = 3
Dress form, W. J. & J. A. Rathgeber. .. 455,475
Drier. See Clothes drier. -
Drill. See Grain drlll. Rock drill.
Drinking vessel, invalid, J. A, 3 452
Dynamo, multipolar, A. 'L. Riker .. 485,517
L.McGahan.... 455,488

% namos, friction gearing for,
ct.rlc engl nes

cwrent I'QCIp!:O'

F
stem, pulsating
an Depoele
Electrlc meter, J. W.T. Olan
Electric meter, J. J. Wood.
Electric motor, L. G. Goode
Electric motor or generator,
Electrolytic cells, diaphra.gm for E. A Le Sueur.
Elevator. See Grain elevator.
Eievator, E. S. Matthews

End gate, wagon, 1. Van Winkle
Engine. See Compound engine. Gas engine.
Biotnry engine. Steam engine. Traction en-
gine
Extension bracket D.F. Dalton

=3
=}
1

Eyeglass holder, S. B. Bacon......... .. 455,425
Fabric dis pln.yixﬁ device, C E. Goodsp .. 455,712
Faucet, can 455,465

reed water heater, Clute ...... 455,389

eeder, automatic stock F. P. Bolan 455,504
Fence inachine, E, S. Lafferty 455,627
Fence machine, wire, A. Land 455,406

Fence stations, switch board i

1180M, ......euees .. 455,69
file, C. D. Smith........ 50 ,443
ile, letter, M R. Jewell a0 1096
filter, J. A. Bowden.. 50 ,526
Filter, M. McDonald........." . 455,513
] termg apparatus, J. A. Bowden.. .. 455,521
Filtering apparatus, W. I. Hershberger............ 455,620
Filtering surfaces, method of and means for
cleaning, M. Mec Donald.. . 455,074
Fire escape, W. 0 Rutledge. | 455,641
‘ire escape, J. F. Shaw....... 455,364
olding table, H. H. Cammer 455,681
footwear, J. D. Chantler..... 455,303
orgmg machiue. A. F.P.Ma) 455,598
‘rame. See Box frame.
fruit cleani: Ippars.tus G. L. Harris . 455,564
fuel, artificial, D. C. Fischel... ......... . 45549
Furniture attaching device, Kadel & Dill......... . 455,566
Ffuse block and incandescent lamp, combined, H
T T s . 456,366

Galvanic battery, H. C. Sample 00 455,(!)3

Ga mepparatus, W. A. Pike.. .. 455,431

Gar ment clasp, C. C. Shelby. ..... .. 455,643

Garment stretcher, D. Brooks, Jr.. 455,605

Garment supporter, G. Bradshaw 455,302

Garment supporter, R. Gemmell 455,710

Garment supf)orter, Plnm 455,411

Gas engine, J. Charter. . 455,388

Gas or 0il burner, F. 8. 455,483

Gate. See Bridge gate. Endg

Gate, J, B. Smith................ 455,416

Generator. See Steam generator.

Glass furnace float, L. Houze................... oo 455,486

Gold saver and concentrat,or. W.A. Woods 455,498

Governor, J. Hamilhon .. 455,633

Grain drifl AT, Brown . 4565470

Grain elevatm', B. Seidel..... 455,432

Grave annunciator, W. H. Whit 455,446

Ground, support forarticles whllebemg,

MYETS. +vvoerereernsaensnnnnasssnsnnsessssnnesme 456,418

Guard. See Cattle guard.

Guns, ca.rmd%e stop for magazine, P. Manser. 455,514

GypIstgm, treatment and preparation of,F. G.

Handle, G. H. Bradshaw X

Hanger, See Door hanger.

Harrow, 0. T
Harrow, D. Wallen..
H m-ve-fer potato, D. & J. Newberry
eater. See Feed water henter.
eating apparatus, C. W. Em

..&.]-( 1?&1 y sealed dual receptacle. Pteﬂ‘er J r.,

tt
ides, treating, G. C. Walter

H

inge, gate, E. A. Guy.......
oist, beef, Luking & Thomp!
Hoisting bucket, O. Johnson. ..
Holder, See Boltholder. Coinhoide
holder. Perfum e holder. Rein holder.
holder. Twine holder.
Horn, campaign, W. Sellers................. .. 455,671
Horseshoe, su I;Jp]emental H 8. Pullman. .. 455,690
Hose bridge, B. E. Henriksen. ......... .. 455,619
Hose brid%e. porta.ble P. Swanson. .. 455,586
Hose cou TDEe......... .. 455,606
Hydrocnrbon urner. . B. Meyers.. .. 455,634
Ice cutting machine, F. 'J. Gutmann et al .. 455,323
Indicator. See Station indicator.
Inkstand and calendar, combined. H. B. Weaver.. 455,648
nsecticide distributer, D. Pratt.................... 455,463
Jack. See Lifting jack. Wagon jack.
Kaolins and clays to their component oxides, re-
ducing, P. A. Emanuel.. 455,611
{e bSelz'e Teleg§apﬁ1 key.
0 isher. . 449
ife. See Pocket knife, —
] _mtting machine, L. E, Salisbury.................. 455,464
Knitting machines, stop motion for, A. Boehmen 455,699
{nob back, metallic, D. M. Irelan . 455,509
<nob moulds, manufacture of, H. Hea.dley .. 455,400
Lacing stud-setti machine, . D. Welton. .. 456,652
sadder and truck, fire, L. Harris. .. 455,485
Lamp burner, I. F. Sterl mg .. 455,584
Lamp, electric arc, J. W. T. Olan.........0000 455,576
Lamp socket and switch and cu-cnit closer there-
] . 455,559
15%1344
455,466
455,373
455,128
Life preserver, C. A.L. 455,667
Lifting jack, A. B. Crowell..... .. 455,609
J}fti? uck Jl.?. L]?cllfie"":f'w'k .. 455,628
Liquids, vessel for holding, J. irkpatrick... 511
Lock. See Nut lock. Seal lock. P - 45,
Locomotive, electric, N. C. Bassett................. 455,298
Loom cranks, machine for forming. J. M. Bab- 540
Loo&n plcker stick operating mechanism, J. S. ’563
Lul;ngatort See Pulley lubricator. Self-acting
ul

Mail pouch, F D. Ford.....
ap and shade gotector.
[atch llghter, Moss. .
easure, speed, J. W. Menzie
Measuring vessel, liquid, C. A. White

Metal bands on wooden orother nrt,lcles, secunng,

Meter.

RER

See Elect,nc meter.

See Crushing mill.
ning machine, J. J. Lyt eet al.
ter box, T. C. Oak

xing machine‘ hquid Bruen & Hunt.

one dra.wer and recorder, combmed, D. R. Sal-

Mortlsmg ‘machi . Swieter.

Mosquito traﬁ M, P.C. Hooper..
otor. See Klectric motor.

otor, A: P, Gathright...........
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Mowing machine, R. H. Dixon..
Musical instrument, stringed, W I. HO
Musical instruments, resoxmtor for skin-|

oc

Nut wrench Fosburg ga

Ore, Process of and apparatus for the reductlon
es

.............................. . 455,458
QOre separator, Good & Thorne .. 455,531
Ore ws{’sher, * 0. Campbell .. 455,654

Organ stop action, combination, J. S. & F. J
Steere

Oven, baker’s, J. Wagner

Pad. ' See Copying pad.

Panorama carrousel, J. Krumbacher................

Paper bag machine, 'W. Liddell

Paper pails, machine for manufacturing, Hull &

Eiwan ............................................ 455,718

Pattem See Trousers pattern.

Pencil, lead, A. Truscott

Perfurne holder and tester, T. E. Greenwood

Pew, church, S. Springsteen

Pin,nofortes, octave coupler for, Thompson &
Shackell.......ooviiiiiiinrennieeeseeaneasaseanneens

Picker. See Potato picker.

Picture canvas stretcher, E.P.T. Widell..........

Pipe. See Sheet metal pipe.

Pipe coupling and check valve, W. T. Messenger..

Pipe, means for attaching coupling castings to
sheet metal, J. C. Bayles. .........ooieeeeinnesan

Plaii)ter and fertilizer distributer, corn, W. H.

. 455,682
Plastic materlals ornamenting, M. Housman...... 455,666
Plow stock, J. L. O. King................... .. 455,462
Pocket kmfe D.W. Daws .. 455,610
Pocket knife, M. Kamak.. . 455,625
Potato digger, J. Childs........ .. 455,304
Potato picker, J. F. Wynkoop . 455,557
Power. See Tide and wave power. Weight

power.

Press. See Printing press.
Pressure regulator, 455,478

gas, W. Threlkeld..............
Printing from wood, mechanism for, Auble &

Hornberger
Printing machine, bag, J. J. Kelly

Printmg plates, securing device ‘for

one
Prmtlng press, G. P.

)
Printing press, R. P. Winters. 455,317
Printing press, cylinder, J. Bro 455,
Printing press inking mechanism, 455,385
Protector. See Map and shade protector
Pruning implement, A. B. Nichols 455,600
Pulley Iubricator, loose, J. J. Tun 455,368
Pump, McKenzie'& Mikese 455,636
Pump double-acting lift, O. 455,515
ft, log, E. G. Harris, 456,61

Ra.dmtor for burners, h
Railway cond uit, electric,
Railway, electric, W. H. Knight
Railway, electric, E. W. Rice, Jr.
Railway frogs an d points, forxnm
Railway plow, eledric, W. H. .
Railway spike, D. Servis
Railway t,le and rail fastening, metallic, 3

3 (075 ¥ B0 E00000RE CoRaa00aD OB GAAG00000E000000 55,537
Railwa.y Lies, manufacture of, T. J . Jones, Jr ,331
Railway track cleaner, A. F. Priest................. 50 24
Railways, conductor for electric, W. H. Knight... 455,339
Ratchet wrench, J. Berner..........c...ccoveeemenenns 300
Recorder. See Watchman’s time recorder.

Reel. See Sand reel.

Ref‘l;‘lr.tzeratmg attachment for water mains, A. B.
Refrigerating device, H. C. Weeden.
Refrigerator, J. J. Wright

Register. See Autogrephlc register.
Regulator. See Pressure regulator.
Rein holder, J. E. Hall
Ring. See Sealing ring.

Ring forming machine, finger, W. H. Peckham...
Road making and repairing machine, M. G. Bun-

nell

Roek drill, H. 8. Grace..
Rolling machme. metal, S. Johnston.
Rotary engine, T. Latch
Rubber balls, machine for colormg or ornament-

ing, Ind m,G L.Hilleet al..v.ooveeiiuereannnnns
Saccharine juices, appamtus for defecating and

evaporating, R. F. Corder
3addle, harness, J. Latil
afe or vault, J.J.E.H. Payn
alt grainer; M. M. Monsanto
and reel, D. C. Furman.....
ash fastener, B. W. Duniap.
aw file guide, W. M. Haworth

455,324
455,430
...455,701 to 455,706

&
%

aw flling device, G. Morrison 55,721
awmill, band, J. T. Milne. 455,635
e, balance, Brastow & Ri 455,588
3eal Jock, Hopkins & Tesseyma 455,686
3ealing ring, J. H. 456,397
edinﬁrmachmes, ferti
....................... . 455,469
Self-acting lubricator J. Mense . 455,570
Sel{-sotting trap, L . H. Dowell.. . 455,313
Separating mac ine, A. Heine . 455,592
eparator. See Ore separator. Stone separa.tor
lewing mac e C.S.Reed............... . 455,601
ewing machin ide, E. Wood..... . 455,318
ewing mac nn emmer, A. Johnston . 455,535
ewing machines, sprm]g motor for, F. . 455,468
heet metal pipe, J. C. Bayles................ . 455,539
hovels, manufacture of, W. anht . 455,587
Signaling apparatus, tra.m L.F. Jo 455,510
Skyllght bars, machine for formmg sh et metal,

S.F. HickS.................... 455,621
Smoking device, V. Gonzalez 455,614
Spinning and thstm% machines, cut-off mechan-

- iim:;) or, thE Q’V i T TR o, 455,521
pinning and twistin g machines, spindle suppo
for, %I 00AMANCY .. ... ceneeeenirenes raean ,525
Spring See Door spring. Vehiclespring. Watch
e spring.
Sprinkler See Street sprinkler.
Stamp mills, sectional cam for, I. K. Cleaver...... 455,506
Stand. See Trolley pole stand.
Station indicator, F. Rochow......................0 455,360
Steam boiler, U. G. Graham.......... 455,318
3team boiler and furnaee, G. A. Ayer. 455,
team engine, T. S. D. 455,311
iteam generator, A. H Eddy 455,314
team generator, J. Jackson 455,623
0CKIing, etc., J. BOUIDe. ...cvuvvieerreneennernennns 455,700
tone separator ‘Whittaker & Hamil
001, camp, F. ¢. Lovejo% ............

app: us for the defeca
uices by eiectricity in the manufacture of

Aigrot & Sabates.........ooivviiiiiiiiiiiiiiiean ,631
Sugar, purification and manufacture of, M. Wein-
b 6] + N cH00000 oo 455,675

Supporter. See Garment supporter.
Supporting n.nd locking device, automa.tic,J H.
organ,
Suspen ers,A S. Mann.
Syringe, F. T. Van Woert. .
yringe shut-off, W. J. Ellis
1yuuge, slphou. A. T. Holt.
‘able. See Folding table.
Telegraph key, R. W. Green
‘Telegraphy, quadrupiex. C.
Telephone support, W. J.
Tellurian, 8. T. Sw1gert ........

Tennis racket, C. Ma.imgs

Thill support, "J. A.

Thrashing ma.chmes, band cutter and feeder for, =
B DO 0 DR O00000CAOO000ROOREOREO00000 X

Ticket case and cash box, combined, P. F. Jones .. 455,624

Ticket, railway, W. H. Campbell X

Tide and wave power, Hale & Tinsley 455,616

Tie. See Railway tie.
Tile, F. D. COOK.......c...cceennne 500000
ool hoider, U. Bberhardt ..

Tooth, artiﬁexa A.C. Fones
Toproll, A Andrews
Tower, metei ‘W. C.

Westawe

Toy, eiectrical walking, J. ibier, . 455,545

'l‘ra.ction engme for ma inng ice roads and ha.uhng
%s . 455,304

Traction wheel, I. N. Dick .

Trap. See Mosqmto trap.

setti
. R. Gnﬂiths
& Blsceglia .....

Trolley pole stand, J.
grousers pattern,

ruck, C. Butcher.............. ,653
Truck, car, R. Gid (2 Z500000n00000A00N00000 455,460
Truck, electric motor car, J. F. Seiberling ,581
’I‘runk, T. Farmer, Jr...........cc00eeeene 455,612
'l‘ub]iniraig bath, (i, N. McDonaid, 1429

, cradle for bath, O. F. Grant 455,615
Tubes from gulp, machine for fo:

H. J. Me ber&(r) 11,176
urntable, L X
Twine holder, H. A. 455,439
Typevriting machine, 456,679

Typewriti
YPEewriu!
Typewriti
T, pewrit

ng machine, G. Becker........

ng machine, A. P. Eggis..

ng machine, 8. C. Huribut. .
Gac hines, music writing attachment

O O TeTeTeTeTererarete

Typewrltten and printed work, assimilating com-
bined, C. F. Beezley...............

Umbrella cabinet, J. 8.

Umbrella, foidmg, J. M. Harmer......

Upsetting machine, Cooke & Ca.rlo gh

Valve motion for duplex eugines, C C. Wort,hing—

L433 BB0ao0eeIAnnoo00aage0 . 455,565
Valve, safety, W. Scott .. 455,476
Valves, machine for refitting, C. F. Hal .. 455,507
Vapor burner, H. Ruppel................ .. 455,361

gor tension controller, Bell & Root . 455,382

icle spring, W. Atkinson.......... . 455,603
Vehlcle spring, E. Jarrel l ................ .. 455,335
Vehicle wheel and axle, O. Sternoff-Beyer. . 455,549

chicles, power gearing for, E. A. Sperry (r) .o 1,17
Velocipede, J. M. Golderer.. .. 455438
Velocipede, H. C. Goodrich. . .. 455,395
Velocipede saddle, C. E. McGlinche .. 455474
Velveteen binding, making, M. M. 455,381
Vending machine, H.D. Hincki kley. .. 455,508
Vending machme, F.H. Richards.. .. 455,496
Vise jaw ea.(gr Bingham..... .. 455,651
Vise, pipe, Searle ..... 455,414
Vise, pipe, W. Vanderman. .. 455,
Wagon, dumping, J. A. Head.. . 455,
Wagon jack, O H Robertson . 455,357
Wagon step, H. R. Roden........ 00 ve. 455,
Wardrobe, adjustable,c H Redding....ceceee..e . 455,125
Washer. See Ore washer.

Washing and rubbing ap?aratus, G. W, Kraft.
‘Washing machine, J. Hofmann......

Washing machine, W. R. Swindler

Watch case sprmg J. Felix..

Watchmaker’s tool, C. Loudon..

Watchman’s time deteetor. A. Newm:

Watchman’s time recorder, J. A. Lanne
‘Weaner and udder protector, calf, T. M.
Weight power, L. Dedel..

Welding, eiectnc, E. Thom:
‘Well strainer, A. Cook
Wheel. See Traction wh
Wheel, H. C. Goodrich.
Wheel 'wrench, vehicle,
‘Windmill, B. J’ones

®

Windmill gearing, Ww.C.

Wire stretcher, 0. Bigham 383

Wire with other metal, coatmz, ,529

Woodworking machme. S. F. Tibbetts.. ,008

Wrench. See Nut wrench. Ratchet wrench.
‘Wheel wrench.

Yoke, neck, W. H. Sholl....... ceersnresasensonsenses. 455,682

TRADE MARKS.

Ammonia derivatives, Chemische Fabrik aut
Actien (vormals E, Sc ering).cceceerrerennncnnes 19,855

Baking powder,J. T. Gilbert.......... 19,857

Beer, manufacfured non-intoxicating, O. 8. Neaile. 19,860

Beitmg, rubber, New York Belting and Packing .
Clgars o are.t'fe.é"eﬁd's'ﬁiéﬁlﬁé"iﬁﬁ.eﬁeﬁhg'i& )
bacco gD BUCHNET & CO. . ..cvvvnvenesivseensosnses 19,836

Glycocoll erivatives,
Actien vormalsE Scherin I!F
Hair cutiers, G. L. Thompson anufacturingCom-

Ha.ili)' tonic, W. E. Coffin.
Hams and becon. Im &enal Packmg Company .
Insects, poison for, A. Schmidt.................0
Iron and steel, machinery and manufmtures of,

Brookes & Cooper
Paper bags, H. Mclnne;
Paper, writing, Nonotuck Pa.ger Compnny
Perfumery, eyer Brothers Drug Company...
Remedies, certain named, A. Leonhardt & Co.
Remedies for catarrbal aftections, J. H. Sumser
Remedies for insomnia, A. Leonhardt &
Remedy for hog cholera, Huber Specific Co........
Remedy for scrofula, and fkindre diseases of the

o bltood JtM %\Ieat ryli“i)iwlimlnt'e'"j”S“"i"f-" 9,843
ee! ll‘OD, n, terne, an ac. ates, J. S. e-
goning & y D 158i5 to Jo80

Soap, kitchen and laundry, C. S. Higgins
Tin plates, Grovesend Tm Plate Company.
Tin plates, H. Nash & CO................

Veloei edes and parts thereot

Fireplace front,
Glassware, ornamentation of, W.
Paper, writing, G. A. Raisbeck..
Sign letter, " H. Putnam....
Sink board, H. J. Coben...
Spoon, J. d Eberhardt......
Spoon, C. F. & F. Greenwood.
Spoon, Marsh & Hoffman

Spoon, C. Selkirk....... 929
Shoon, eto, A. K. Gatap. 20,913
Spoon, etc., E. N. Deniso ,515
Spoon, etc., E. M. Parke; 20,914

Spoon, etc, ’G. W. Shi ebl
Spoon or similar artic le, J.
Spoon or similar art.icle,
Tray, T. Van Kannel..

A printed copfy
o

of the specification and dmwmg
any patent in the nt,

%;)mg ist, or any patent in p:
issued since 1 urnished from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
fomg list, provided they are simple, at a cost of %0

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

Woverfisements.

OMPLETE OTEAM Pump
|0 SizeS FRoM$7 10 $75

FIRE PUMPS &erc.
WRITE FOR
IPRICES AND <

\ > ESCRIPTIVE

\D

-QoLe MA}KsRs .
{NCINNATILO.

A NEW EDITION OF

Tha Seiontific Amerizan Roferents Dok

This attractive little book, of 150 pages, embraces &
ﬁreat variety of information useful for reference in the

ouse and workshop. It contains the last Census of the
U. 8. by states and counties, and has the area of square
miles in each state and ternbory, with tables of the oc-
cupations and the number enlg ed in each kind of busi-
ness; lists of cities having inhabitants; all the
statistics being compiled from the 1830 census; the
United States patent laws, with directions how to obtain
patents secure caveats, trade marks, design patents
and copyrights.

The book contains tables for calculating the horse
power of steam engines, and other information useful

ied, The matter crowded between the covers

of this httle 150 page volume cannot be obtained from
any other source. rice 25 Cenis., May be had of
newsmen or by mail.

IMUININ & CO.

Publishers 0f SCIENTIFIC AMERICAN,
361 Broadway, New York.

PATENT STEAM-PIPE CASING
—FOR—
Underground Steam Pipes

A. WYCKOFF & SON,
116 East Chemung Place,
ELMIRA, N. Y.

GYMNASTICS FOR GIRLS —AN IN-
teresting account of the course of instruction given
at the Berkeley Athletic Club for Ladies. With 18 illus-
tratlons Contalned in SCIENTIFIC AMERICAN SUPPLE-
| MENT, No. 753, Price 10 cents. To be had at this
MILLS, FARMS &c.

*5OMPLETE STOCK 0OF

WE CYPRESS LUMBER.
CALDWELL&CU
LouisvILLE Ky.

DEVELOPMENT OF AMERICAN

Blast Furnaces. with s (fvemai reference to large Yields.—
By James Gayley. escription of some of the princi-
pal blast furnaces in the United States, showing the
changes in_design and practice by means of which ex-
traordinarily \ar e yields have been obtained in the last
decade. With figures. Contained in SCIKNTIFIC
AMERICAN SUPPLEMENT, No. '776. Price 10 cents. To
be bad at this office and from all newsdealers.

Twe removed to show lining
between inside and outside staves.

office and from all newsdealers.

N WooDEN

LARGE wWATE

FOR RAILROADS
J WATER WORKS

LANS 29 A SPECIALTY-
SPECIFICATIONS FURNISH!
Fou NDATIONS&TGW[RS

N° 217 E.MaIN ST

VanDuzen’s Pat. L.oose Pulley Ofler
Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.
A two years’ test by conservative
manufacturers of national reputa-

tion has shown it to be the (ml'y pcr—

fect tor for Ilegs
use. Prices very reason able en
for our * Catalogue Number 55.”
VAN DUZEN & TIFT, Cincinnati, O.

Useful Books!

Manufacturers, Agriculturisis, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective csllings. 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, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

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

Fme Taps, Dles Reamers elc.

htmn%und Green River Screw Plates.

Boit utters, Hand and Power Drilling Machines, Punch-

ing Presses, Tire Benders, Tire Upsetters, and other
Labor Saving Tools. Send for Price List.

WILEY & RUSSELL MFG. CO., Greenfield, Mass.

New York Agency, 126 Liberty Street.

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

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

U! SE ADAMANT WALL PLASTER

It is Hard, Dense, and Ad-
hesive. Does not check or crack.
= It is impervious to wind. water,
~ and disease germs. It driesin a
few hours. It can be applied in
-any kind of weather. It is in gene
eral use. Licenses granted for the
mixing,using, and selling.

Aaaress ADAMANT MFG. CO.
30

9 E. Genesee St.,
Syracuse, N. Y,

THE LONDON ELECTRIC UNDER-

ground Railway. Description of the plan followed
methods of work, and use of the hydraulic shield. With
6 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMFENT, No.?771. Price 10 cents. To be had at
this office and trom ail newsdealers.

0TTO GAS ENGINES

33,000 SOLD.
Engines and Pumps Combined.

For COAL GAS
or GASOLINE,

SCHLEICHER, SCHUMM & CO.
PHILADELPHIA,
CHICAGO, NEW YORK.

© 1891 SCIENTIFIC

CONSTIPATION. —BY C. L. DODGE,

M.D. A tpra.ci:icsl ‘paper on the nature and cure of thls
compluin Contained in SCTENTIFIC AMERICAN SUPPLE=
MENT, N 78. Price 10 cents. Tobe had at this office
and from ail newsdea.iers.

r)STEVENS PATENT SPRING CALIPERS

No. 63 IDEAL.

The Stevens ‘“1deal” | PRICE LIST.
Spring Nut and Wash- | 2% inch, $1.00
er Combined allows a 100
caliper to be instantly | 4 o 1.25
opened or closed with- |5 - 12
out turning the nut. “ 1.50

Ideal and Leader Spring Di\viders,

Ideal Surface Gauges, Depth Gu.'ges,
and Fine Machinists’ Tools,
8F~ Illustrated catalogue jree toal. T

Stevens Arms & Tool Co. ehes O B0k %8s

A pamphlet of information and abe
stract of the laws, showing How to,
Obtain Patents, Caveats, Trade,
Marks, Copyrights, sent free.

Address MUNN & CO.
361 Broadway,
New York.

AMERICAN, INC.

Builders of Pa-

Deflance
Machine Works,

tent woodwork-
mg Machinery,
for Hub, Spoke,

Wheel, Wagon,
Defiance, Carriage, Bend-
io, ing, arrel,

Hoop and Plow

Handle Facto-

ries. Balancing
Machinery.
Pattern ma-
kers’ Machi-

U 8.A

iety
= America.
Rim Bendin
l?‘ Catalogues fre Address Box 2.
Estahllshed 1850.

$10.00 to $50.00

ness. Magic Lanterns and Views of populur sub=~
jects. Catalogues oun application. Part 1 Optical, 2
Mathematical, 3 Meteorological, 4 Magic T.anterns, etc.

. MANASSE, 88 Madison Street, Chicago, Ill,

STEREOTYPING..—A VALUABLE
series of lectures by Thomas Bolas. discussing the most
recent methods in this branch of typograrky. With 23
illustrations. Contmned in SCIENTIFIC AMEKICAN SUP-
PLEMENT, Nos. 773 and 274. Price 10 cents each.
To be had at this office and from all newsdealers.

The Sehastian-May Co.

Improved Screw Cutting

Fm&LATHES
Power

Drill Presses, Chucks, Drills, Dogs,
and Machinists’ and Amateurs
Outfits. Lathes on trial. Cata-
logues mailed on application.

165 to 167 Highland Ave.,
SIDNEY, OHIO0.

ON GAS ENGINES.—A VALUABLE
E!wer by E. Delamare-Deboutteville, touching upon the

story of £as 1morors in general, and describing in de-
tail the ** Simplex’ engine invented by the author and
Mr Malandin. With 23 figures. Contained in SCLENTIFIC
AMVIRICAN SUPPLEMENT, Nos. 715 and 716. Price 10
gen{s each. Tobe had at tnis office and from all news-

ealers.

CHANDLER & TAYLOR CO’S
i sm—commsos E
; L

e STEAM ENCINES

full Joad be- g7
12t0 80 H.P.in Stock
ALSO SUITABLE

RS

on hand for imme-
dmte dehvery.
'ulars a

CHANDLER & TAYLOR CO. ININAPOLIS 0.

TALCOTT’S COMBINATION

PATENT BELT HOOKS,
W. O. TALCOTT, Providence, R. 1.

Mnchine.

per night. A
light and pro-
fitable busi-

“ Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Im])lt-?]ménems 053
e Essential Features greatly perfected.
The Most Durable in Alignment, er o
asiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

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

SOME APPLICATIONS OF ELECTRIC
Transmission.—A lecture by Frank J. Sprague, delivered
m the Sibiey College course, explaining the various
metbods of transmitting ene tgy by electricity and the
operation and g.vernment of motors, and reviewing
some of the many applications that have been madein
this line. With 14 illustrations. Contained in SCIEN-
TIFIO AMERICAN SUPPLEMENT, Nos. 707, 708, and
709, Price 10 cents each. To be bad at this office and
from all newsdealers.

Patent Foot Power Machmery
Complete Outfits.

Wood or Metal workers without steam
power. can succe«tully compete with
the large shops, by Jusing our New
LABOR SAVING Machinery,
latest and most improved for practical
shop use, also for Industrial Schools,
Home Training, etc. Catalogue free.
Seneca Falls M,ﬁ o.
695 Water Street, Seneca lls, N. Y.

IS THE BEST IN MARKET.
Simple of Manipulation.
Plates or Films are used.
The Shutter is always set.

PRICE $18.00.

Send for Catalogue and copy o f Modern Photography.
WE MAKE ALL KINDS OF CAMERAS.

ROCHESTER OPTICAL COMPANY,

14 S. Water St.,, ROCHESTER, N. Y.

Stored Energy

Acc “ M “ LATOR Street Car Propulsion.

THE ACCUMULATOR COMPANY,
44 Broadway, N. Y. City, 224 Carter St., Phila., ['a.
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TECHNOLOGY OF ANIMAL, VEGETABLE,
AND MINERAL

Fars ano (Jius no | uBRIGANTS

SOAP AND CANDLES.

BRANNT.—A Practical Treatise on Animal and
Vegetable Fats and Oils: comprising both Fixed and
Volatile Oils, their Physical and Chemical Properties
and Uses. The manner of Extracting and Refining
them, and Practical Rules for Testing them. as well as
the Manufacture of Artificia! Butter, Lubricants, in-
cluding Mineral Lubricating Oils, etc., and on Ozokerite.
Edited from the German and other sources by W.T.
Brannt. 240 engravings, 730 pages,8vo. Price ...87.50

BRANNT.—A Practical Treatise on the Manufac-
ture of Soap and Candles: comprising the Chemistry,
the Raw Materials, the Machinery and Utensils, and
Various Processes of Manufacture, including a great
varietyof formulse. Edited chiefly from the German
b, Brannt. 163 engravings, 671 pages, 8vo.
Com-

rising its Origin, Geology, Gegrgraphica] Distribution.

listory, Chemistry, Mining, Technology, Uses and
Transportation; together with a_ description of Gas
Wells, the Application of Gas as Fuel, etc. By Benj. J.
Crew. With an Appendix on the Oil Regions and the
geolngy of Natural Gas in Pennsylvania and New York.
gg Chas. A. Ashburner. 70 engravings and two plates,
pages, 8V0. Price........ ...iccceicviiiieniines ..$5.00

CRISTIANI.—A Technical Treatise on Soap and
Candles. By R. 8. Cristiani. 176 engravings, 581 pages,
8vo. Price.... c..oiiiiiiiiiiiiiii i s %12.50

§F Illustrated circulars, giving the full tables of cone
te'ntls of all the above works, sent free to any one who will
apply.

§F~ The above or any of our Books sent by mail, free Of
postage ,at the publication prices,to any addressin the world.

§¥~ Our New Revised Descriptive Catalogue of Practical
and Scienti fic Books, 87 pages, 8v0, and our other Catalogues,
fihve'ts whol,eb ;o’uer'mg feverufbrw tof Science applied tontg

sent free und free of postage t o any one in an/
the 'u}orld who will fumishphis address. d s

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S, A.

The Engineering Magazine

A high class, beautifully illustrated mont hly magazine
hke THE CENT URY, but _devoted exclusively to engi-
neering and industrial subjects, and essentially a maga-
zine for the business man and general reader. Written
by the foremost men of our times. Every topic of lead-
in lmdportance. Every page readable ant interesting.

f:ea ing articles in recent numbers are: “The Mec ha-
nical Display at the World’s Fair,” by Edward Atkin-
son. “The Greatest Bridge in the World,” by Thomas
Curtis Clarke. “ A Chat with Europe by Telephone,”
by Herbert Laws Webb. * The Rapid Transit Problem
in New York,” by T. Graham Gribble. Office
Bnlldu;‘(];s,” by J. Beverley Robinson. * Building the
Steamship in America,” by Horace See. * A Survey in
a Diving Suit,” by W. L. Saunders.

News stands or by mail 23 cents a number, $3 a
gea.r. Send for a sample copy (free), and mention the
CIENTIFIC AMERICAN.

The Engineering Magazine
World Building, New York, U. S. A.

HARPER’S

PERIODICALS

HARPER'S MAGAZINE, One Year - - $4.00
HARPER'S WEEKLY, One Year - - - - 4.00
HARPER'S BAZAR, One Year - - - - 4,00
HARPER'S YOUNG PEOPLE, One Year - 2.00

3
15

@&~ Postage free to all subscribers in the
United States, Canada, and Mexico.

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

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

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

ure and profit in its pages. « « « The BAZAR is a repo-
sitory of fashion, and a gallery of some of the finest
engravings of the time. . . The YOUNG PEOPLE is

a treasure-house, fa.scinatin.g to every boy and girl as
well as to plenty of persons older. remarkable and
vaJua.ble& an instructive and delightful line of publica-~

tions, indeed.—N. Y. Sun.

Address

Paper, Superior Quality.
T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphias
179 Madison St.  Write for catalogue of Model Supplies.

HARPER & BROTHERS,

NEW YORK.

BLUE PRINT Fhiisiraptic Sasitics

Established

lgmxmg«EsgyI, Mog ghgc!.'go%éxex !N“mgs: Chiosge, TIL.

DEAF 5SS, & H540, Noisss oy
EAT when al

only by F. Hiscox, 8568 B'way, N.Y. Write for book of pxﬁgf REE

Aome Automatio Safety
Dgine.—* Stationary.”

After being on the Market Five Years

The ““ACME ?? still Leads!

Sizes One, T'wo, Three, and Four Horse Power.
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire.
Send for catalogue giving tull particulars and prices.

Arranged for either NATURAL GAS

Our circular

**N” shows :pecimens.

Fine printing a specialty.

PNEUMATIC BELL QUTFIT

Put up your own Call Bell. Nothing to get out of order.
Send for Circular, W.B. BEACH, Electric and Pneu-
matic Supplies, 132 Fulton Street, New York City.

NEW _C_%FT_ALOGU

VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Iree O"l charge to any addres
i\

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Driiling and General
Machinery. Fiour Miil Rolls Ground and Grobved.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIO AMERICAN S8UP-
I'LEMENT, §9. _Price 10 cents. To behad.at this office
und of all newsdealers.

UNION MANUFACTURING & PLATING CO.
236-238-240 Carroll Ave..Chicago, Manufacturers of

METAL SPECIALTIES FOR INVENTORS.
ALL KINDS OF PLATING.
Estimates furnished. Correspondence invited.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

11 1 LI .

oSTEAM.

Our ADJUSTABLE STOCKS and DIE

are universally acknowledged to be the

BEST

We also make all our Tools on_the
same princigle, of the BEST MATERIAL an
WORKMANSHIP, and always with a vie
of time and labor saving in their use.

win BRIDGEPORT, CONN.gmam
VOLNEY W. MASUN & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. 1.

S. |
UNN & (0., 361 Brondway, New York.

GATES ROCK & ORE BREAKER

2 Capacity up to 200 tons per hour.
Has produced more ballast, road
metal, and broken more ore than
al] other Breake s combined.
Builders of High Grade Mining
Machinery.
Send for Catalogues.
GATES IRON WORKS,
7 50 C So. Clinton St., Chicago
215 Franklin St., Boston, Mass.

USHMAN CHUCK

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

ROBERT WILHELM BUNSEN. — BIO.
graphical sketch and portraitof this celebrated chemist,
with areview of his contributions toscience. Contained
In SCIENTIFIC AMERICAN SUPPLEMENT, No. 289. Price
10 cents. To be had at this office and “rom all news

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal 'l‘ipe Wheels, Dies, etc.
Model and Experimental Work
Small -Machinery, Novelties, etc., man-

i ufactured by special contract.
New York Stencil Wks,, 100 Nassau £t., N.Y

ATENTS!

MESSRS. MUNN & CO., in connection

AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
for Inventors,

In this line of business they have had forty-five years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
grosecutlon of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrse Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

pamphlet sent free of charge, on application, con-
taini ull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements
Assignments, Rejected Cases. Hints on the sale o
Patents, etc.

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

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.
RANCH OFFICES.—No. 622 and 64 F Street, Pa-

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

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

PURE TEMPERED COPPER

THE SAFEST M0ST DURABLE & ECONCMICAL ME TAL EVER OFFERED FOR VA*
RioUS M
BLE FOR ELEGTRIGAL WORK. EUREKA TEMPERED COPPER C0.NORTH EAST,

I

ANICAL USES.HIGHEST ANTI-FRICTIONAL QUALITIES l"l
PA.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC A MERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25at the
office_of this axer. Heavy board sides; inscription
“SCIENTIFI MERICAN” in gilt. N’eoessary for
every one who wishes to Preserve the paper. Address
UNN & CO., Publishers SCIENTIFIC AMERICAN.

STENCILS, STEEL NAME STAMPS, STEEL

" Figures, Alphabets, Burning

0 Brands, and Log Hammers,

Printing Dies, Brass Signs, Door
Plates and Seals.

BELLOWS & KONIGSLOW,
13t Seneca St., Cleveland, o.
Steel Name Stamps, 1-16, 3-32, 1-8, 15 cents per letter.

TO ARTISTS AND DRAFTSMEN.

Pantographs made of wood are inaccurate and invari-
ably warp, made of metalare too rigid in movement.
Ours, of wood combined with metal, entirely obviate
these defects, are absolutely accurate, light, and strong;
will enlarge from photos or plans 122 different sizes with-
out repeating, or will reduce the same. Samples of work
free by mail. THE ARTISTS’ SUPPLY Co., 238 West

34th Street, New York.

716HT&SLACK BARREL Michy g,

A0 ASPECIALTY G

JOHN GREENWOQD &CO.
ROCHESTER N.Y.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN a8 an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a larger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-
dress MUNN & CO., Publishers,

361 Broadway, Now York.

MODERN PALEONTOLOGY, ITS PRE.
sent_ Condition and Future Task.—By Prof. Carl Vo,
An interezzinlg paper, in which the author passes
review the beings that lived in earlier times, and points
out the proper method of studying them at the present
day, and that, too, in a manner essentially different from
the one usually followed, inasmuch as he tries to prove
the relation between the extinct types and the modern
representatives of the arganic world, which he claims
can be proved by generafion arind descent without calling
in the intervention of a special power of creation exist
ing separate from the organisms. A powerful argument
in favor of the doctrine of evolution. Contained in
SCIENTIFIC AMERICAN 'SUPPLEMENT, Nos. 249 and
250. Price 10 cents each., To be had at this office and
“rom all newsdealers.

§ICKE.L PLATING

POLISHING* MATERIALS.

ZUCKER & LEVETT
CHEMICAL GO NEW YORKUSA

NICKEL ANODES,

NICKEL SALTS,
ROUCES,
COMPOSITION,

_ _ BUFFING WHEELS,
ELECTRO & NICKEL

with the publication of the SCIENTIFIC !

PBLATING OUTFITS.

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WEHLLS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price

lists and discount sheets

on request.

PAIN Troo

DIXON'S SILICA CRAPHITE PAINT

Water willrun from it pure and clean, Itcoversdouble
the surface of any other paint, and will last {;our or five
timeslonger. E%ually useful foranyironwork, Send for
circnlars. Jos. DIXON CRUCIBLE CO., Jersey City, N.J.

YOUR

For

Send for

HARRISON CONVEYOR!

Handiing 6rain, Coal, Sand, Clay, Tan Birk, Cinders, Ores, Seeds, &c.
Sendfer |BORDEN, SELLECK & CO., § ma32k%xs, § Chicago, Hl

ROPOSALS FOR IMPROVEMENTS IN
MAIL-BAGS, MAIL-CATCHERS AND
MAIL-BAG LABEL-HOLDERS.

POST OFFICE DEPARTMENT, WASHINGTON, D. C.,
February 28, 18Yl.—Sealed proposals from patentees or
their assignees for gmntinfg the use of putented im-
provements in the mode of opening and closing mail-
bags of any kind, and in the construction of mail-bags,
mail-catchers, and devices for labelling mail-bags, will
be received at this Department until noon, on Wednes-
day, the second day of September. 1891. All proposals
must be in accordance with the specifications, which can
be obtained from the Second Assistant Postmaster Gen-
eral, Mail Equipment Dijvision.

JOHN WANAMAKER, Postmaster General.

Experimental Science

BY
Geo, M. Hopkins,

Interesting Experi-
ments in Every Branch
of Physics. Descriptions
of Simple and Efficient
Apparatus, much of
which may be Made at
Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphf. Microscopy, Op-
tical Illusions, Mechan-
ics,ete._ A world of Valu-
able Information. A
Source of Rational
Amusement. A superb
work for Young and Old.
Illustrated Circularand Table of Contents sent free.

740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid, - « =«

MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New York

EXPERIMENTAL
SGIENCE

|
|8

$4.00.

ELECTRO MOTOR. SIMPLE. HOW TO
make. By G.M.Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutticient power to operate a foot
lathe or any machine requiring not over one man power.
\Vith 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMKNT, No. 641. Price 10 cents. To be bad at
this ottice and from all newsdealers.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

g-Speed, Comfort and Safety,
2 AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMFORD, CONIE.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any depth, from 50
to dmmtegthWe aomanutact#erg
and furnish eve requi

to drill and comﬁggl;gme. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Send 6cents for illustrated
camlogue. Pierce Artesian
and 01l Well Supply Co.,

80 Beaver Street. New York.

]'Ig St:iemific American

PUBLICATIONS FOR 1891,

The prices of the different publications in th

States, Canada, and Mexico arg as followss: n the United
RATES BY MAIL.

The Scientific American (weekly), one year -

The Scientific American Supplement (weekly), one

$3.00
500
3.00
2.50

The Scientific American, Spanish Edition (month-
ly),oneyear, e« « = - = o = =
The Scientific American Architect B
Edition (monthly), one year, - 8 _s.n d- uiSderE
COMBINED RATES.
The Scientific American and Supplemeny, « =
The Scientific American and Architects and Build-
ers Edition, - - - - < . o . =
The Scientific American, Supplement, and Archi-
tects and Builders Edition, = - - o
Proportionate Rates for Sixz Months.
This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

POWER LATHES

For Electrical and Ex-
perimental Work.
For Gunsmiths & Tool
» Makers. For_ General
Machine Shop Work.
= High Grade Tools:

. . elegant in design, su-
perior in construction. The best foot pow er
lathes maae, and lquality considered, the
cheapest. Send for catalogue and prices.

W. F. & JoEN BARNES Co., 1999 Ruby St., Rockford, Il

Scientific fook (jatalogue

RECENTLY PUBLISHED.

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

UNN & CO., Publishers Scientific American,

361 Broadway, New York.

$7.00

9.00

. CLARIKS
\ \f WA Ventilating and Drying

FANS.

Light Running, Adjustable
es, Self-OilinF Bearings.
2-page catalogue free.
Also Rubber Press Rolls for Wool
and_Yarn Washing and
Dyeing Machines.

GEO. P. CLARK, Manuf.
Box L, Windsor Locks, Ct.

THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.

is prepared to furnish 1, !2, and 4 Horse Power
GAS or PETROLEUM MOTORS

for all Industrial Purposes. Fully illustrated catalogue
and price list on application. Motors in operation at
Works, Steinway, Long Island City.

Office, 111 East 14th Street, New York City,

WORKING MODELS & LIG

MACHINERY.

INVENTIONS DEVELOPED. Send for Model Circular.

© 1891 SCIENTIFIC AMERICAN, INC.

Jones Bros. E Co.. in’ti. 0..
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Scientific Qmevican,

Wovertisements.

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

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

i

OVERMAN WHEEL CO., Maxers,

CHICOPEE FALLS, MASS.
BOSTON. WASHINGTON, DENVER. SAN FRANCISCO.
A. 6. SPALDING & BROS., SPECIAL AGTS.
CHICAGD.  NEW YORK. ~  PHILADELPHIA.

HUDSON’S GARDEN
Hose Mender.

So simple a child can use it,
Write for descriptive circular.
One box containing 6 Tubes, 20

A Bands, 1 J)ah' Pliers,

ost-paid, $1.00.

xtra parts sold
separately, All
dealers keep them.
Agents wanted.
CHAS. E. HUDSON,
Leominster. Mass.

T ANERCAN B TLEPBORGCL

95 MILK ST., BOSTON, MASS.

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

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

MANUFACTORIES IN UNITED STATES, SCOTLAND, FRANCE,GERMANY & AUSTRIA.
Awarded the Grand Prize at late Parig Exposition.

DoYouRentaTelephone?

We sell outright and guarantee

P better service than all other telephone
companies for short distances.

Have just displaced ‘“ Bell ” Telephones
constructing our service for The Spen=
cer Wire Co., Spencer, Mass., 134
miles; Wiley & Russell Manufac-
turing Co., Greenfield, M
stations; Wm:(ler, Bushnell
Glessner Co., Springfield, Ohio, 8
stations; also for many others.

Lines easily erected and maintained.
A service once constructed will last 5to
10 years without repairs.

e connect on one line with the office. all
gomplete Wi“h the different floorsof warehouses, mills and

‘: "0{1" Big= facbo'rw_s. house and stable, mines, etc., etc.
a0 & mmediate connection afforded with the
tegle‘%mph, railway station, and police authorities.

e _only Telephone with the Bell electric using a

Receiver and Transmitter combined.
Send for Circular and Price List.
NATIONA TELEPHONE MFG. CO.
20 (B) Atlantic Ave., Boston.

FA

GEAR CUTTING

Leland, Faulconer & Norton Co.,Detroit,Mich

ME

COPPER TUBES, 72
SHELTTRASS BRASSWIRE

EvERy HOUSEKEEPER NEEDS

THE PERFECTION FLOUR BIN.
P A HOUSEHOLD NECESSITY.
S = ﬂ L El%l;gr:gecmgnlete without it. SMilg-
. . Never wears ont. Made
PERF EC'l'uloN jof tin. Most useful, conv:;nient and onl,
FI—OUR BIN| perfect article of its kind ever invented.
AND | Combines sack or barrel, sifter, pan, and
hedioR| scoop. Will pay for itself in a short
time by saving waste, time, and labor.
Keeps out dust, vermin, etc. Preserves
flour from mould and mustiness. Enough
for bakingfsifted in one minute. It pleases
gverybody. Satisfacitit('m arrlanteed. %e}lg
express on receipt o: ce. To hol
= glbs., $2.50; 50 1bs., $3; 100 1bs., $4. "y
= Agents wanted. Circular free.
SHERMAN, TANGENBERG & CO,,
27 & 29 W. LAKE ST., CHICACO.

$85 | ovell Diamond Safey, $85

Diamond Frame, Steel Drop F‘or%ngs Steel Tubing, Adjustable Ball Bearings to all Run-
ning Parts, including Pedals. Suspension Saddle. Finest material
money can buy. Finished in enamel and nickel.
Strictly high grade in every particular. No better machine made at any price.
Bicycle Catalogue Free. Send six cents in stamps for our 100-page illustrated catalogue
of Guns, Rifles, Revolvers, Sporting Goods of all kinds, etc.

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS.

THE ARTICLES IN THE SCIENTIFIC AMERICAN OF JUNE 2tth AND JULY 4th, 1891, ON

THE FLORIDA PHOSPHATE DEPOSITS,

By FRANCIS WYATT, Ph.D.,

Are most timely, and point out the urgent necessity for adequate Railroad facilities throughout the Phosphate
District of Florida.

THE ARCADIA, GULF COAST & LAKELAND R.R. CO.,

ANTHONY PETERS, Boston, President.
Offices : S8 Lincoln St., Boston, Mass., and De Soto Co., Bank Building, Arcadia, Fla.

i ilt t ish these greatly needed transportation facilities for the Phosphate District, and will be

11:181(];l Oovlglbyeléltgngga]:d OGf::ine Ra,llroag in South Florida,gnd will also afford the only facilities for loading ocean
teamships on the Gulf Coast. . 5 .

: The P?wps;hate trafic alone will pay the entire operating expenses of the road, besides earning dividends of not less than

tee: t. per annum for the stockholders, .
ﬁj’l‘eﬁg ggtﬂé”éragets%ﬁe roLaé 8ix (6) square miles—i. ., 3840 acres of land for every mile of road built. In addition,
the Company holds warranty deeds ?or other lands, ata conservative estimate worth one and qne-half million
dollars. Therich level soil offers an excellent roadbed; there are no engineermg difficulties to be overcome,
and the expense of building will be less than that of any road as yet constructed.

The Comﬁany offers one-third of the Capital Stock, or shares, at its par value, $100 per share. Each stockholder
will have thep ivilege of exchanging his stock for land at the Company’s list prices at any tvme after two years from the
date of the wssue of the stock.

Samples of Phosphates can be seen at the Company’s offices.

A ARG E BONUS
will be offered early subscribers to facilitate the building and opening up for traffic of the first section of the road,
details of which will be made known on application.

THE PROSPECTUS OF THE ROAD IS NOW READY.

ELECTRIC
PERCUSSION DRILLS Motor of (3" Century

Ma vin System of Percussion Tools. A orkand by A"’{qﬂ"&'teg

0 Boil-
er! o Fire! m! No

Drill contains no commutator Ashes! No Gauges!
nor moving contacts.

No Engi-
neer! A perfectly safe Motor

All circuits are protected in clos-
ed metallic cases.

% to 50 H. P.

THE

for all places and purposes. Cost
of operation about one cent an

More economical, simpler, and \( L hour to each indicated horse pow=
more easily handled than steam or | ~Mg—————==—-="3 er. For circulars, etc., address
RITEHIe. Economy, Reliability, CHARTER GAS ENGINE CO.

Safe and reliable. Not affected by
moisture, dampness, or dripping
water,

Weight of drill, with tripod,
about 400 pounds,

Speed of drilling in
hardgranite, 2 in. hole,
2 inches per minute.

Send for descriptive
pamphlet and prices.
Edison General

Electric Co.
Edison Building,
Broad St., New York.

NEW KODAKS

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

Simplicity, Safety.

THE COPYING PAD—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to regare the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
letter to the pad, how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
438. Price10cents. For sale at this office and by all
newsdealers in all parts of the country.

P.0.Box 148, Sterling, Ill.

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
Films.

For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N. ¥

SIEMENS

SUBMARINE, + &
UNDERGCGROUND, * =+ + TELEPHONE,
INTERIOR, + ELECTRIC LIGHT.

Manufactured under authority of

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

Estimates furnished on application.

Wire Department, Edison General Electric Company,

W.JOH
ASRESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER.

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y.
39 EMERY

““ STANDARD *’ =M5RYe. DRESER

ASSAYERS & CHEMISTS 3eTam &5 iae:

See Advertisement in this paper July 11, 1891.

+CABLES.

* TELEGRAPH,

L) )

Address,

Motors and Dynamos,

.-} FOR ALL COMMERCIAL USES.
f Special Reversible Elevator
otors, Automatic Motors for
Church Organs, Electrical
Appliances.
Keystone Electric Co.,
14th and State Streets, Erie, Pa.

Reversible Elevator Motor.
and Experimental

wom(luﬁ MODELS Machinery, metal

or wood, made to order by MASON & RAUCH, successors
to J. . Werner, 47 & 49 Centre Street. New York.

MACHINE TOOLS
2 Engine Lathes, Planers, Shapers, Tur-
ret Lathes, etc. 3% Send for Catalogue,
The Hendey Machine Co.. Torrington, Conn.

LTON WATER MOTOR.

Unequaled for all light running ma-
chinery. Warranted to develo%a %lven
amount of power with one-half the
water required by any other. Evidence
of unquestioned superiority afford-
ed on application. & Send for
Circular. Address,

The Pelton Water Wheel Co.,

1214 Maim Street, San Franci

Central Building, Liberty &“v“.}?.‘:'sm, oer ®

JAMES LEFFEL WATER WHEELS

for ’.l‘ruluga.nd Sharpening Emery Wheels. %u

X

Price complete, with extra cutter

$2.00.
Single Cutters, without handle,

60 conts each,

Cutters supplied to fit any make of handle. If you do
not wish to buy complete tool, send 60c. with name of
the make of handle you have, and we will send cutter to
fit. _Will last three times as lo%&s anf' other make.
STANDARD TOOL ., Cleveland, Ohio.
Our Twist Drills and Tools are sold by all dealers in
Hardware and Supplies. [~ Send for Catalogue.

«L.S.GRAVES & SON ROCHESTER NY. NEW YORK.BOSTON.STLOUIS.DETROIT.
best valve for low
oils, and thick fiuids for any

Lunkenheimer Brass Mfg. Co.

[JuLy 18, 1891.
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FEPNZEIELEVATORS.
THE 6 HANDY *!
QGATE VALVE
> isthesimplest and
/?\, pressure steam
and hot water
heating 1811]11- oses for water,
5 ds.
B e e 10%a than any other

gatevalve.
15-17 E.8th St., Cincinnati, O.
UTOMATIC
CuT orF ENGI

BAaLL

MADE ONLY

THE BALL E

NEW MAIL

New Grade, $100.

NE

NGINE Go
ERIE PA.

Send for Catalogue and Second~
Hand List,

Also Sole New England Agents for

LITTLE GIANT

PRICE, $35.00,

Only Boy’s Safety with a
Spring Fork, preventing in-
jury to young riders from
=+ jar and vibration.

Ns 107 Washington St,.

3 BOSTON, MASS,

TEE

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

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

This widely circulated and splendidly illustrated
paper {8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

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

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

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
0_
THE

Scientific dmerican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is8 uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archeology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

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

MUNN & CO., 361 Broadway, New York,

Publishers SCIENTIFIC AMERICAN.

Building EAition,

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

A special feature is the presentation in each number
of avariety of the latest and best plans for private resi-

ENGINES, and BOILERS.
TJANMES LEFEFEL & CO.

ND FINE GRAY IRONALSO STEEL
) CASTINGS FROM SPECIAL

[LEABLE

S NS
FARLO ST., SPRINGFIELD, OHIO S DEVLIN & €0 ¥ FINE TINNING e pATT ERTL

o : 0, PA| %)

110a Liberty Street New York City. J THOMASLErE‘éH AVZE‘ A AéE;]‘g,j;“;;ﬁ;HM‘““)NG TR

THE NEW NON-CONDUCTING MATERIAL

is a Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous state, indestructible by heat and

| I R E I E L I B upexcelled as a Non-Conductor. U. S. Navy tests show

it to be superior to Hair Felt in Non-Conducting qualities. Made into secti
for bpgpes and into sheets and rolls for large snrfa((l:e& Send for Sam less. R
Asbestos Boiler €overings, Stenm Packings, Asbestos C oth, Asbestos

Building Paper, etc.
THE CHALMERS-SPENCE CO., 59 and 61 Liberty St., New York.
Chicago, Pittsburgh, Boston.

BRANCHES:—Philadelphia,

© 1891 SCIENTIFIC AMERICAN, INC.

d city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.
The elegance and cheapness of this magnificent work
bave won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to
MUNN & CO., Publishers,
361 Broadway, New York.

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & GOS8 INK, Tonh and 1ompmed
8ts., Philadelphia,and 47 Rose St., opp. Duane, New York






