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THE EDISON EXHIBIT AT THE PHILADELPHIA ELEC-
TRICAL EXHIBITION,

The accompanying engraving, made from a sketch laken
by our artist at the International Electrical Exhibition at
Philadelphia, is a faithful representation of the Edison exhib-
it, than which nothing in thegreat hall bas attracted more at-
tention. The Edison Company sought to represent a minia-
ture counterpart of every detail of their system with a me-
chanical and artistic finish that should render it worthy the
name it bears. How well they have succeeded every one
who visited the Exposition is aware. To those who have
not, this brief sketch may, perhaps, give a general idea of
its most salient features, and the thoroughness which distin-
guished it.

Facing the maip entrance, a circular structure of artistic
workmanship marks the general headquarters. Within the
dazzling glow of incandesceuce bursts from a circle of calla
lilies jutting outward from a mass of roses, and japonica,
and chrysanthemum, and gladioli hanging from the ceiling,
and—

¢*‘ From the arched roof,

Pendent by subtle magic, many a row
Of starry lamps and blazing cressets fed,”

not with naphtha and asphaltum,as were the lamps in Milton’s
pandemonium, but with an invisible current, which, gener-
ated by dynamos at the other end of the great hall, is led by
devious routes through subterranean passages. Near by a
towering cylinder, glazed with mica, blazes with incande-
scence lamps, while colored lamps, fed by the same current,
hang in festoons around it.

The various and ingeniously contrived parts which go to
make up the Edison systew: are here displayed, not as models
the practical workings of which must be explained, but at
work in their several capacities.

Here is the plant fed from a central station, intended for
cities or sections thereof, such as that one in successful opera-
tion in New York city ; and there the isolated plant intend-
ed for great manufactories and the like. The dynamos oc-
cupy a section of their own at the northern end of the build-
ing, and notwithstanding the great currents they are gencrat-
ing, which feed several thousand lamps scattered throughout
the building, their movements are so noiseless that the average
visitor, though he be in their vicinity, would scarce suspect
they were in active operation ; a low rumble being all that
can be heard even when close to them.

Opposite the Edison headquarters, and on the other side of

THE EDISON ELECTRICAL DARKY.

the common thoroughfare, is placed a section of the much
talked about and little understood underground apparatus of
the Edison system.

It is intended for and has served to

make incandescent lighting, not a possibility, but a practi-
cability.

By it the current may be efficiently distributed for light-
ing and for power. For the most part it is constructed of
wrought iron piping, in which are laid the copper electric
mains through which the current is transmitted. These
conducters are insulated with species of tape devised pur-

‘posely for them, and to still further guard against contact

they have here and there a serving of rope. Around the
mains and inside the pipes is poured an insulating material
which possesses the double advantage of hardening without

icracking. The three wire system devised by Edison for his

underground apparatus is a fair exponent of his genius in
simplifying complicated and expensive mechanisms. In-
stead of the four wires which heretofore were thought neces-
sary to carry the current from two dynamos of equal power,
be uses only three. The central wire of the three isrun from
the connection which is made between the positive pole of
one dynamo and the negative pole of the other dynamo; the
two outside wires representing the remaining positive and
negative poles.

There is no current through the central main while the
dynamos are working evenly, the opposing currents having
a neutralizing effect, the one upon the other. Instead of
the 100 volt current which the outside mains should carry,
they would, if joined together, carry nearly 200 volts. This
is presented in the three wire system by means of the con-
vection that is made with the central main from the mains
on -either side of it. In the three main system, the wires
need not be of as large diameter as where four mains are
used, and hence, as may readily be seen, still another sav-
ing of copper is effected.

The apparatus by which the Edison lamps are freed of
air before being sealed is fashioned after the style of the
Sprengel air pump—a column of mercury while falling driv-
ing the air before it. The life of the Edison lamp oftcn
extends beyond one thousand hours, which, if used oo an
average of five hours per diem, would insure its successful
operation for more than half a year. This does much to
sustain Mr. Edison’s assertion that by means of his appa-
ratus he can reduce the vacuum in his lamps to one one-hun-
dred-thousandth of an atmosphere. After his pumps have
done their work, a current of electricity is sent through the
filament of the lamp to eliminate what air, if there be any,
may have become mechanically entangled.

(Continued on page 246.)
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RECENT DECISIONS OF THE COMMISSIONER OF PATENTS
CONCERNING TRADE MARKS AND LABELS.

The Official Gazetie of the United States Patent Office, of
September 30, 1884, contains a decision rendered September
22, 1884, on the vexed label and trade mark question by the
Commissioner of Patents. In rendering his decision the
Commissioner gives very lengthy reasons, the text filling
pearly two full pages of the Gazette. The question is the
old one whether the Commissioner eanse fuse to register as
a label what in his judgment constitutes a trade mark, and
whether, if not a trade mark in all characteristics, it then
can be registered as a label. Whoever as an applicant has
had labels subjected to Patent Office rulings on the above
question, will know what the decision was. The Commis-
sioner held that the words ‘ not @ trade mark” occurring in
the statute gave him full power to refuse label registration
to a label containing subject matter for a trade mark.

We take decided issue with this decision. In former arti-
cles we have stated pretty fully what our views are, and
have fortified them by appropriate quotations from authori-
ties. The great court decision in these matters was ren-
dered September 30, 1881; it is in the case entitled the Will-
cox and Gibbs Sewing Machine Company against E. M.
Marble, Commissioner. This was a case before the Supreme
Court of the District of Columbia, and in it a peremptory
mandamus was issued, enforcing just such a registration as
is now refused.

In his decision Mr. Butterworth disposes rather briefly
of the opinion in the sewing machine case. He does not
agree with it, and so concludes that it was not fully argued,
and asserts that it was practically an ez parte case. Now
the truth is that the case in question did not go by default
in any sense. In Mackey’s Reports, vol.i., page?85 ef seq.,
Mr. Marble’s answer in the case will be found. If the de-
cision, published also in the Official Gazette of October 17,
1882, be examined, it will be found unusually long and full.
The court strikes at the root of the matter by going back
to the original registration of labels with the Librarian of
Congress under the copyright laws, and by deducing there-
from the powers of the Commissioner of Patents. But this
opinion of so high a court isdisposed of as giveun in “ prac-
tically ‘an ex parte proceeding,”. . . . and as ope ren-
dered in a case that ‘“did not have careful consideration”
from the court. Now, no one can impartially examine the
decision so shortly disposed of, without forming exactly the
opposite opinion. It is certainly a bold criticism on the
methods of so high a court to say that it decided a case and
issued a peremptory mandamus without ‘‘careful considera-
tion.”

The Supreme Court of the District of Columbia is the
successor of the old Circuit Court of the District. By the
actof February 27, 1801, the original tribunal was estab-
lished, one of whose functions was to issue writs of mun-
damus to compel public officers to do acts required of
them by law in performance of their duties. The Supreme
Court of the District was established by the act of March
3, 1863, whereby the oid Circuit Court was abolished, and
the new court made its successor. Cases from the Supreme
Court of the District may be appealed to the Supreme
Court of the United States. Thus the court we are consid-
ering possesses very high powers, exceeding in some respects
those of the circuit courts. It is, to all intents and pur-
poses, in the mandamus proccedings a United States Court.
Several judges, one chief and five associates, compose it.
Yet a carefully rendered decision of such a court, given
afterfull deliberation, is disposed of by the Commissioner of
Patents in a single sentence.

Three divisions of label and trade mark matter are created
by the Commissioner’s decision. There is, first, the label,
which must be descriptive; secondly, the trade mark, which
must be arbitrary or non-descriptive, and in use in commerce
with some foreign nation or Indian tribe; and thirdly, the
subject matter for a trade mark, but not in the prescribed
commercial use. Of these three the first two are registrable,
the last the Commissioner decides is non-registrable. All this
distinction is purely a Patent Office creation. The old registra-
tion under theCopyright Laws with the Librarian of Congress
was subject to no such rulings. The inherited power of
| registration belonging to the Commissioner of Patents should
not be either. The point overlooked by this official is that
he registers labels under one clause of the Constitution and
‘trade marks under another. To define trade marks in ad-
dition to the special act of March 8, 1881, he has a multitude
of court decisions. To define labels he is obliged to have
recourse to Worcester’s dictionary. His predecessor used
Webster. He does not take the point that the greater in-
cludestheless, and that the term label includes trade marks.
Labels are registered under the copyright law. Can any one
i conceive of an eugraving being refused registration by the
i Librarian of Congress because it is arbitrary? Yet thisis
precisely what the Commissioner upholds as proper practice
in the Patent Office.
| The misfortune of the whole business is, that these cases
are usually not of sufficient importance to be brought before
the court. The applicant, on finding registration refused
him, usually prefers to submit to the loss so unjustly incur red
) rather than go to the expense of an application for a manda-
mus. The predecessor of the present Commwmissioner of
' Patents incurred such a proceeding, however, in the case we
‘have cited. It served to change the practice of the office
"during his term. Under such amended ruling the business
'of Jabel and trade mark registration went on with perfect
smoothness and satisfaction. It is a great pity that any

© 1884 SCIENTIFIC AMERICAN, INC.

S ———————

| OcToBER 18, 1884.

change has been inaugurated. The status of affairs now is
that the Supreme Courtdecision is set aside, and that rulings
are made that would unquestionably incur a mandamus
from that tribunal! were one applied for. But owing to the
somewhat minor importance of this class of privileges, such
proceedings will not oftea be inaugurated.

The Commissioner’s arguments in the case in question as
affecting labels are derived from these words of the statute:
‘‘not a trade-mark,” and from Worcester’s dictionary. This
is but a small basis for a decision. The true way to treat
such a case is to go to the root of the matter, and examine
the origin of the powers whose limitations are under discus-
sion. Had the latter method heen adopted, and not the more
superficial plan, a different result would probably have been
reached. But taking the issue as presented, we find that the
Cominissioner quotes Upton’s definition of a trade mark, and
Worcester’s of a label. The trade mark according to Upton
is ‘‘the name-symbol,” etc. . . . adopted by a manufacturer
or merchant ‘‘ to designate the goods that he manufactures
or sells.” ‘Worcester says a label is ‘“a small piece
of paper or other material containing a name, Litle, or de-
scription, and affixed to anything to indicate its nature or con-
tents.” Certainly these t wo definitions quoted by the Com-
missioner in his decision come very close to each other, con-
sidering that they describe things that he considers so radi-
cally different. Even in Worcester’s definition of a label
absolute descriptiveness is not insisted on, as nature and
contents may be indicated arbitrarily as well as descrip-
tively. It isin such arbiirary indication that the commerciai
value of a trade mark consists.

‘We can only hope for the satisfaction as well of the Com-
missioner as of the public that some of these cascs will again
be brought before the Supreme Court of the District of Co-
lumbia. Mr. Butterworth, we are convinced, desires such an
issue no less than the prospective registrants of labels and
trade marks. When such a case does arise, the Commission-
er, to borrow his own expressions, will have a good chance to
fully argue the case and see thal it receives careful consider-
ation from the judges of the court.

—_— ——tr—
SHOP SAVINGS,

A very suggestive sight was wilnessed a short time ago in
a visit to a large manufactory of machinery and tools. The
outlet to the sink had been been closed, and the large drain
pipes had to be removed and cleansed. The result of that
cleaning was a surprise to the proprietors, although it was
not so to at least some of the workmen. If a list of the ar-
ticles found in the drain pipes and at their outlet into the
tail race was made it would be almost like an inventory of
the small parts used in the manufactures of the establish.
ment. There were hundreds of pieces of broken files, taps,
reamers, drills, parts of machines and tools spoiled in the
working, and a wagon load of cotton waste. The water
closets had becn used as convenient ‘¢ catchalls,” *‘scrap
beaps,” and ““ glory holes.” How much the establishment
had lost in this way could not readily be estimated, as much
of it must have been swept away by the stream and much
of it buried out of sight.

It is surprising how much may be saved in the shop by
judicious attention to little things aud by handy appliances
for saving. An establishment that works up brass and iron
in about equal proportions for more than a year, mixed the
drillings, turnings, and filings of both metals indiscrimi-
nately, and dumped them out of doors as useless rubbish
to be got rid of. A separating machine was suggested, and
now one of the proprietors declares that it paid for its cost
within three weeks. It is self-operating, requiring only the
occasional supply of the chips and the removal of those al:
ready separated. The mixed chips pass through a trough in
a thin stream before a revolving cylinder composed of horse-
shoe magnets; the brass chips drop in front into a box, and
the iron and steel chips are carried on the magnets to the
under side, and are brushed off by fixed brushes into another
box. Before being separated, these mixed chips were
worthless; after being separated the iron chips had a mar-
ketable value, and the brass chips a value ten times as great.

In a large manufactory of machine screws, where two bar-
rels of oil a day is not an uncommon amount to use, if all
the machines were supplied afresh, three-fifths of this
amount—sometimes more—is saved for further use. Thisis
done by a small centrifugal machine. The chips, soaking
in oil, are dipped into the little cup shaped receiver, the
cover closed, the belt started, and the oil comes in an al-
most invisible horizontal sheet against the sides of the en-
veloping pan and runs into a tank ready for use. The
chips are cleaned so nearly that they barely soil the hands.

In a certain machine shop worn out and broken files are
placed in a transverse holder on the grindstone frame, held
against the face of the stone by springs, given a traverse by
a belt and a spiral cam, and the result is bits of smooth steel
just adapted for forging to buring bar culters and keys,
with a further result of keeping the stone trued.

In bruss manufactories there is unavoidable waste of the
metals in the scorie of the melting furnaces, in the rolling
mill department, and the wire drawing. Whatever of this
waste, with the sweepings, can be gathered is put into large
mortars and subjected to the impact of pivoted pestles until
the whole is pounded to a dust Then it is floated in a run-
ning stream of water through a chute over riffles, which
catch the heavy metallic particles and allow the lighter
trash to pass off. 1'he metalilc residuum, packed in cruci-
bles with luted covers, gives back a profitable percentage ot
solid brass to be reused.
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A PROJECT FOR THE REORGANIZATION OF THE ARMY,

The intelligent observer from the other side of the ocean
bas often, upon his return home, recorded his surprise that
a nation of fifty millions of people should suffer its seacoast
defenses to fall into decay, its army to sink into insignifi-
cance, and its fleet to lapse into the proportions of that of a
power of the fourth class. To the European mind, wedded
as it is to the theory that peace is only secure whben sustain-
ed by the power to make war, the idea that there is safety
in disarmawment is incomprehensible.

The superficial observer, as we know, ascribes the la-
mentable condition of both our military arms to the tem-
perament of the people themselves, who, to his mind, are
too much absorbed in the race for wealth to guard against
disaster when it shall have been acquired.

This is, there is reason to believe, only in part true. Re-
cent events have shown that, when the matter is set before
the people in its true colors, when the necessity for certain
military precautions is shown and the reason for arma-
ment explained, they are quick to realize it. Hence it
was that the scheme to improve the naval service and, above
all, to manufacture bheavy rifled steel guns for coast defense,
was recently set afloat. Little, however, has been said about
the army, notwithstanding the words of warning uttered by
its late retiring chief, With a view of obtaining plans for
tke thorough reorganization of the military arm, the Mili-
tary Service Institute recently offered a prize. The suc-
cessful essay was contributed by Lieut. Arthur L. Wagner,
Sixth U. 8. Infantry. It is a concise statement of the mili-
tary necessities of the United Stales, and, since it has been
sanctioned by the best military authorities, may be looked
upon as a correct estimate of our requirements.

The general plan outlined by Lieut. Wagner is tbe organ-
ization of what roight be called the nucleus of an effective
army, which, in time of war, could be readily expanded into
a much larger body of trained fighting men, supported hy a
militia organization practically trained in the most minute
details of the school of the soldier. He would have the
peace establishment at 27,501 officers and enlisted men,
which on a war footing should be raised to 56,356. First and
primarily he would have each arm of the service—artillery,
cavalry, and infantry—armed and equipped with the most
efficient weapons aud accouterments. The fleld artillery
should he provided with Gatling and rifled guns, and so
drilled that they could work quickly enough to operate ata
moment’s notice, even on an advance skirmish line; the
gunners being protected by shields from the attacks of
sharpshooters. He is sustained by the best modern author-
ities when he claims that cavalry, to be most effective,
should fight afoot save upon those rare occasions when a
sudden dash on an exposed flank or the like should be re-
quired of them. The saber, he thinks, ought not be dis-
carded, but the principal weapon of the trooper should be
an improved magazine rifle.

One of the most interesting features of Lieut. Wagner's
paper will be found to be the description of a model natioual
reserve, composed of a battalion from each congressional
district in the country. This rescrve, composed of the same
material as the present militia, should be partly equipped by
the Government, andbe instructed under the personal super-
vision of army officers detailed for the purpose. It would
consist entirely of infantry and heavy artillery, the latter
being limited to companies and battalions in the seacoast.
cilies, drilling usually as infantry, but at times serving the
great guns mounted in the neighboring fortifications.

As a whole, this paper of Lieut. Wagner’s will commend
itself not only to the soldier, but to the people themselves;
for, while providing for a powerful military organization,
by far the greater portion of the power is arranged to be
wielded by the people themselves, who are sovereign.

_— et r——
SHAFTS AND BELTS.

In many cases the shafting is too light for the weight put
upon it and the strain to which it is subjected. In many
cases the bearings are too far apart to properly sustain the
load when in motion. In many cases the directions of the
belts are either absolutely iruproper or relatively wrong.

Recently much trouble was caused by the heating and
rapid wearing out of the boxes on the receiving length of a
main countershaft in an establishment which occupied a
fourstory building. The length of shaft, which was only
two inches diameter, was replaced by one of two inches and
three-eightbs, but the trouble still continued. Betweentwo
bangeis, a little over eight feet apart, were hung pulleys,
the aggregate weightof which could not have been lessthan
six bundred pounds. The main driving belt, twelve inches
wide on a six foot pulley, ran directly up and down—verti-
cally—and every other belt pulled in one direction. The
main belt that ran vertically weighed about two hundred
pounds. With these data the intelligent millwright or other
mechanic can readily see that economical running was im-
possible.

Objection is made to shafting, stiff enough to bear theload
and strain, on account of its weight. This might be remedied
in a great measure by substituting hollow for solid shatiing.
This subject was treated definitely in the SCIENTIFIC AMERI-
CAN of May 12, 1883, under the heading *‘* The Load of
Shafting,” showing that the change was entirely feasible.

Part of ihis objection might be removed, also, by suffici-
ently supporting the shaft, as it is evident that a shaft will
run with less friction when running perfectly straight and
level than when running on the ‘‘double wabble” princi-
ple: at least no deflection out of a direct line should be per-
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mitted on a shaft at any place in its entire length. Even if |a corresponding resemblance, and the chloride we know

this deflection is not apparent to the eye, it can be detected
by holding the finger against a shaft in motion.

The direction of belts is a subject that is not usually suf-
ficiently considered. If a belt is hung torun vertically its
entire weight is upon tbe upper shaft, and it must be kept
so tight as to take up tbe sag of its weight, which causes it
to fall off from the bottom of the lower pulley. If a belt
must run vertically, let the lower pulley be as much larger
than the upper one as possible, so that the belt can have a
bearing on its sides. Under no circumstances allow the
lower pulley to be smaller than the upper oune; it is best al-
ways in leading from a lower to an upper shaft, or vice versa,
to give the belt an angle; the best running belts are those
which run horizontally.

Never have the pull of the belts all on one side of the shaft;
it is unnecessary to point out the reasons why. The pull of
belts should be as equally distributed relatively as possible.

It is an easy matter to ascertain the proper position of the
bearings of a shaft relative to its weight before the hangers
are placed and .the shaft hung. Place the bare shaft on
boxes on movable horses, the bearings being at the desired
distance apart. Then load the length of shaft with the
weighed or estimated load of pulleys, and notice any deflec-
tion. The load test need not be the actual weight, but only
a relative portion. Rig a lever over the shaft midway be-
tween the bearings on the horses, one end of the lever to be
held by arod bolted to the floor and the other end loaded.
By estimating the difference (rclative) between the fulcrum
and the shaft and the shaft and the weightat the end of the
lever, a comparatively easily handled weight can represent
the total weight of the shaft, on the principle of the ordi-
nary steam boiler safety valvelever. After testing theshalt
by the actual weight of the pulleys and belts it bas to carry,
add fifty per cent more for the sagging, swaying, and vibra-
tion of the belts in motion, and when this total weight can
be sustained without deflection, the position of your bearings
is determined.

————t-—
POISONING FROM GALVANIZED IRON,

No questions can by possibility be of more intense interest
than those which relate to the means of supplying pure water
for use in our cities and towns.
search hasheento show that diseases of various types are
spread through the agency of drinking water more encrgeti-
cally than in any other mode. But of what use i3 it to
search with diligence for a pure source of supply, if in the
process of transmission to the consumer the water is to ab-
sorb that which shall carry with it death, or at least the
seeds of ill health ? The mode of distribution becomes
therefore of equal importance with the source of supply.

With the primary conduits, channels of brick or stone,
and street mains of iron, there seems to be no occasion to
find fault. Pure watering entering them will be delivered
pure. The practical danger must come, if it comes at all,
in the smaller distributiag pipes, the house service. For
this purpose three metals are in use in all our cities—lead,
iron, and galvanized iron, the latter being really zinc. With
the two former we do not propose at present to deal; but in-
asmuch as recently attention hasbeen publicly drawn,to cases
of supposed poisoning from driuking water which has pass-
ed through pipes of galvanized iron, it is worth while to
look to the matter closely. We have been accustomed to
believe that galvanized iron was a perfectly safe materia?;
if it is not so, the public ought certainly to be advised of the
fact.

The first question for us is, What are the chemical possi-
bilities involved? We are to take the case only of water
which is supposed to be sufliciently pure for drinking, thus
necessarily excluding that which is to any perceptible de-
gree brackish. We have not, therefore, to suspect the pre-
sence of chlorine or of alkalies in sufficient proportion to
have any appreciable effect. Neither can we have to deal
with any organic acids. The water, of course, carries with
it free air, whose oxygen is a powerful agent, and we have
thus the means of forming zinc oxide constantly present.
But the oxide of zinc is as insoluble in water as the metal
itself, and as an oxide we may discard it from the question.
And it would seem then that a galvanized iron pipe of any
length ought to deliver the water as pure as it veceives it.
And chemically speaking this is no doubt true. But an-
other factor is involved, which can by no means be neglect-
ed; this is mechanical attrition.

That the galvanized pipes are constantly wasted by the
water is certain; the zinc surface is destroyed, and accu-
mulations in the pipes occur sometimes, almost choking
them, but this is done apparently ouly by the force of the
current cutting off and carrying with it eitber metallic
zinc or the coating of oxide, two inert and innocuous sub-
stances.

Now if we could stop here our chemistry would surely
carry us safe; but the very object for which we are bringing
the wuter is that it may go into the stomachs of consumers,
and here we encounter a new series of conditions.

The gastric follicles, called into special activity at every
act of digestion, develop an acid secretion. The precise na-
ture of this is still a matter of dispute among physiologists,
though all agree that it is either lactic acid or hydrochloric.
Either one of these would at once dissolve zinc oxide or
metallic zinc. Of the physiological action produced by
zinc lactate we have no knowledge; but inasmuch as the
two acids are so closely allied as to be distinguished with
difficulty, it is rcasonabie to infer that their salts would bave
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abundantly as a violent poison; we may doubtless fear the
lactate.

Here then seems a real source of danger from water flow-
ing through galvanized iron pipes, and if really any injury
has ever been produced by such water, it is doubtlessin this
manner that it has been done. But the remedy is plain and
sure. The metal and the oxide are both iusoluble, and can
surely be filtered out. If, therefore, the water could always
be filtered no danger would ever occur, but unfortunately
tbis is done in so few instances that the practical bearing
ofit is small. And we come then to the question, Is this
evil, thus shown to be chemically possible, anything more
than a mere matter of theory? Have we any proof that
poisoning bas ever been produced by the use of the so-called
galvanized, that is, zinc coated pipes?

We have examined with very great care all the accounts
available, and so far we can find nothing to convince us that
injury has ever occurred. Various reports have appeared
of injurious effects, but none of them have been substantiat-
ed by satisfactory proofs. So many other causes of ill
Lealth, even of sudden attacks simulating the effects of
poison, are liable to be intervolved in almost every case,
that newspaper statements are to be received with extreme
caution. And considering the small numbers of even these
which have appeared in comparison with the countless my-
riads of those who are constantly using the water from zinc
pipes, we are fairly entitled to believe that practically no
danger can be attributed to them, and that the public may
rest satisfied to hold them safe and harmless, the amount of
material presented for the chemical action in the stomach
to which we have referred being in fact too insiguificantly
swall to produce any result.

—_— .t ——
The McCormick Observatory.

At the recent meeting of the American Association, Pro-
fessor Ormond Stone, director of the Leander McCormick
observatory of the University of Virginia, gave an elaborate
description of that observatory, now approaching comple-
tion, and to be devoted entirely to original research. The
telescope, which will soon be mounted, is the twin in size
of the Washington twenty-six inch, and like it in most of
its details, except the driving clock, which is like that of the
Princeton twenty-three inch, with an auxiliary control by
an outside clock, and that it has Burnham’s micrometer il-
lumination. The observatory has a permanent fund of
seventy-six thousand dollars as a beginning; and eightecn
thousand dollars have been expended in observatory build-
ings, and eight thousand dollars for the house of the direct-
or. Situated eight hundred and fifty feet above the sea, and
on a hill three hundred fect above surroundings, the main
building, circular in shape, is surmounted by a hemisphe-
rical dome forty-five feel in diameter. The brick walls
have a hollow air space, with inward ventilation at bot-
tom and outward at top.

Mr. Warner, the builder of the dome, gave an interesting
description of the ingenious method of adjusting the conical
surfaces of the bearing wheels, so that they would, without
guidance, follow the exact circumference of the tracks; aud
then of the adjustment of the guide wheels, so that the axis
of this cone should be exactly normal to the circular track.
The framework of the dome consists of thirty-six light steel
girders, the two central parallel ones allowing an opening
six feet wide. The covering is of galvanized iron, each
picce fitted ¢n sitw, and the strength of the frame is designed
to stand a wind pressure of a hundred pounds per square
foot, There are three equal openings with independent
shutters, the first extending to the horizon, the second be-
yond the zenith, and the third so far that its center is op-
posite the division between the first and sccond. The shut-
ters are in double halves, opening on horizontal tracks, and
connected by endless chain with compulsory parallel mo-
tion of the ends. The dome weighs twelve tons and a half,
and the live ring one ton aund a half; and a tangeuntial pres-
sure of about forty pounds, or eight pounds on the endless
rope, suffices to start it. If this ease of motion continues as
the dome grows old, it is certainly a remarkable piece of en-
gineering work.

——— > —
Wells and Cholera.

The New York Board of Health condemns the use of
water obtained from the artesian wells of the city, maintain-
ing that it is unfit for human use, and recommending that
all the wells be immediately closed. Dr. Cyrus Edson. of
the Board, says he does not believe there is one well in New
York city thatis safe, for the reason that the substrata be-
neath the city are contaminated in some degree by leakages
from the sewers and other drainage. Paris can have good
wells, because the watershed is 182 miles away, and London
has a like advantage. But the watershed of New York is
the city itself situated right over the wells. The chief rea-
son urged for the closing of the wells is of course protection
against disease, and especially against cholera. Dr. Edson is
certain that in ninety-nine cases outof a hundred cholera gets
into the human system through the germs in water used.
The judgment of the intelligent gentlemen composing the
Board of Health that the wells are really dangerous will
justly carry greal weight, especially in view of the possible
advent of cholera here. Those who have expended large
sums in sinking wells for the supply of their buildings, the
Insurance Critic thinks, will naturally be reluctant to yield
1o these conclusions. But all will admit that public bealth
and safety should be the governing consideration.
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SETTING DIAMONDS IN TOOLS.

The engraving shows an improved method of inserting
diamonds into the teeth of boring, drilling, sawing, grind-
ing, and other tools, by which the diamonds are rigidiy and
permanently secured in position without bracing or solder-
ing and without any possibility of their getting detached.
The large cut shows the tool mounted for drilling; Fig. 2 is
a vertical transverse section of a boring tool; Fig. 3 is a
top view of the same; Fig. 4 is a top view of a tool of larger
size; Fig. 5, top view of a hollow drill; and
Fig. 6 is a side view of a tooth for stone cut-
ting saws. The stock of the tool is pro-
vided with one or more transverse recesses of
dovetailed shape, the sides of which converge
slightly toward the longitudinal axis of the
recess.

Inserted in the recesses are the diamonds,
which are shaped at two opposite sides so as
to correspond exactly to the shape and size of
the recess. To obtain diamonds of the pro-
per size required for the different tools, the
raw diamonds are broken up, which is ac-
complished by making a slight incision with
a diamond cutting tool at tbe point where
the diamond should be separated, and then
cleaving the stone in the line of the incision
by a suitable ton]l. The diamonds are then
cut into shape, and inserted with the narrower
end foremost into the bit by aid of a few
light Dblows. The double wedge action of
the recess holds the tapering base of the
diamond rigidly in place. The diamond pro-
jects at both sides of the bit, and is also
pointed at its center when required for bor-
ing purposes. For larger sizes of boring
tools, several diamonds of smaller size,
shaped as described, are driven close to each
other into the recess, as indicated in Fig. 4.
‘When used for stone cutting saws, or for
rock drills, the stones are so inserted that the
longitudinal inclination of one transverse re-
cess is in the opposite direction to that of
the next adjoining recess, thereby exposing
the stock to the same strain on both sides. By this method
the diamonds can be inserted at the place of use by an
average mechanic, so that the necessity of returning the bits
forsetting is obviated; and when they become worn off they
can be exchanged, and used with bits of smaller size until
they are entirely used up.

This invention has been patented by Mr. Anthony Hes-
sels, who may be addressed care Messrs. Geopels & Raege-
ner, Tryon Row, New York city.

il

IMPROVED PRESS.

Our engraving shows a press designed for the use of
book binders, printers, metal workers, and for purposes
where a compact and powerful apparatus is desirable. The
follower is mortised to allow the passage of two standards
that rise from the ends of the bed. The sides of the stand-
ards are fitted with ratchets, and in grooves on the platen
are sliding dogs that are forced into contact with the
ratchets by springs so as to prevent the rise of the follower.
The dogs are drawn out to allow adjustment of the follower
to or from the bed, according to the height of the material
to be pressed, and suitable levers may be provided for mov-
ing all the dogs at once. At the middle of the follower is a
stand supporting a screw operated by a hand wheel on its
upper end. Levers, hung on fulcrum posts on the follower

DE NOBILI'S IMPROVED PRESS.

and having their outer ends forked to stride the standards,
are jointed to a nuton the screw. Hook ended pawls hung
on the outer ends of the levers engage ratchets on the
standards in such a way as to permit the levers to descend
but not to rise. In operating the press the material is
placed on the bed and the follower adjusted on the stand-
ards. Then by turning the screw the platen is forced down
by direct pressure of the screw and also by the downward
movement of the nut acting through the levers, This con-

stitutes a simple and compact device, which exerts great
pressure.

This invention has been patented by Mr. A. De Nobili,
and additional information may be obtained from Mr. Emil
Zucca, of 250 Washington Street, New York city.

-

Curious Rock Formation in Orange Mountains, N. J.
The work on the quarry near Mt. Pleasant Ave., near the
top of the mountain, which has been carried on for many

years, has recently revealed a very curious formation of rock
and has attracted much attention. So much interest bas be-
come centered in this discovery that Prof. Geo. H. Cook, of
Geological Bureau,New Jersey, made a recent visit to Orange
with the special object of making an examination of this geo-
logical formation; and hisreport reveals the curious fact that
the formation there, and at the famous Giant’s Causeway,
Ireland, are almost identical. The rock is basaltic trap, and is
deposited in columns from 15 ft. to 40 ft. high, as perfectly
cut as if moulded in forms, and owing to their hexagonal or
pentagonal shape offerr the suggestion that their formation
was crystalline. At the two extremities of the quarry the
columns are vertical, while in the middle they diverge in
every direction, from a point at top of clearing perhaps a
hundred feet above the base of the quarry. The columns at
the northern end are the largest, some of them being 4 ft.
across a single side, while the smaller columns present faces
not over one foot across.

Prof. Cook states in aletter to the Orange Journal that *“ it
belongs to the same class of rocks, both in material and struc-
ture, with the Giant’s Causeway in Ireland, but it is on a
much larger scale, as will be seen by comparing the dimen-
sions(which are given above), with the following taken from
a description of the noted curiosity*of Ireland, which says:
‘In diameter the pillars vary from 15 to 20 inches, and in
height some are as much as 20 feet.””

These basaltic columns are undoubtedly of igneous ori-
gin, and the curious feature of them is that they seem to
rest upon a platform of red sandstone, of which the moun-
tain is principally composed, and which is a rock of earlier
formation than the trap itself. The explanation is that
the trap, while in a molten condition, was forced through
openings or fissures in the sandstone during some period of
volcanic upheaval. It is believed further that there must
have been more than one eruption of matter, as the peculiar
inclination of the layers would so indicate. The matter of
working the rock is very simple, from the fact that the col-
umns are so distinctly cut that without very much effort
on the part of the workmen they can be dislodged from
beds and rolled to the base of the quarry, almost in their
complete integrity. Although there are numerous quarries
and formations of trap in the mountain, this is the only one,
so far as discovered, which presents the peculiarities ob-
served above.

—_——————r—

Lectures by Sir William Thomson on Molecular

Dynamics.

By invitation of the autborities of the Johns Hopkins Uni-
versity, Sir William Thomson, D.C.L., F.R.S.L. and E.,
etc., Professor of Physics in the University of Glasgow, will
deliver in October next a course of eighteen lectures on
“ Molecular Dynamics,” before the Physical Section of the
Johns Hopkins University, Baltimore, Md.

The opening lecture will be given on Wednesday, October
1, at 5 P.M. The other lectures will follow on conseculive
daysat the same hour. Professors and students of physics
are invited to attend, and arrangements will be made by
which they may easily obtain temporary lodgings, provided
an early intimation is received of their intention to
come,
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The Value of Trade Marks.

About a year ago what is styled the New York Cab Com-
pany began to run cheaper cubs in the city than the hack-
meu had theretofore afforded. Their vehicles were so dis-
tinctive as to be at once readily recognized, the lower panels
being painted yellow and the upper ones having the device
of a crown with three feathersissuing from it, encircled with
a garter of gold. These cabs at once became favorites, and
a prominent hack owner immediately painted over a number
of his vehicles in pretty close imitation of the
same style, so that the public generally would
easily be deceived thereby. The original
company then began suit for infringement of
trade mark, which Justice Lawrence has just
decided in the Supreme Court.

In bis opinion Justice Lawrence says that
the cabs of the company were painted in a
novel and peculiar manner, and that the in-
fringer’s cabs were painted and lettered to
create the impression that they belonged to
the same company. The Justice says: ‘“ The
true doctrine in cases of this character is, I
think, that no one should be permitted to so
dress his goods or wares as to enable him to
induce purchasers to believe that they are the
goods of another.” He cites a large number
of cases, and goes on to declare that an exact
imitation of a trade mark is not necessary in
order to convey a false impression. A partial
one may be equally effective in misleading
one. He does not mean to say that the cab
company has an exclusive property in color
or words, but that *“it has established a trade
mark in the color, words, and device as com-
bined, which entitle it to call on a court of
equity for protection against an imitation de-
signed to mislead the public and deprive the
plaintiff of its profits.”

-0

LIFE RAFT.

Since the life boats, life rafts, etc., used
at present on steamers and sailing vessels
do not present sufficient facilities for saving
the lives of persons on the vessel in case of acci-
dent, Mr. John R. Adams, of Houston, Texas, has in-
vented a life raft so constructed that it can be used as a
stateroom ordinarily and as a raft in case of danger. This
life raft is provided with two oval end pieces, on the edges
of which are placed staves beld in position by heavy bands
drawn together by nuts and bolts. On top is a plat-
form surrounded by a railing. A ladder leads from the
hollow shaft on the platform down to the floor of the raft.
Between the floor and the shell are formed compartments
in which water, food, and other necessaries are placed. The
raft is divided by a longitudinal central hallway, extending
from end to end, and by transverse partitions forming a
series of staterooms. Doors lead from the hallway into the
staterooms and into a toilet room formed at one end. Ac-
cess to the compartments benpeath the floor is had by trap
doors. In each stateroom are bunks, which are hinged to
the side walls and provided with suitable means for holding
them in place. At the end of the raft opposite the toilet
room is a door opening to the hallway. The raft is held on
deck by chains, and the staterooms are used, access being
had through the end door, which in case of danger is closed
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ADAMS’ LIFE RAFT,

and securely bolted, the entrance then being made through
the shaft. In case the vessel inks, the raft, being discon-
nected from the deck, is washed off and floats like a huge
cask or barrel, and as it is closed on the sides and ends it
can be thrown about by the waves without injury to the
occupants. As all the staterooms on deck can be construct-
ed in this manner, it is evident that a steamer can carry
sufficient rafts for a large number of persons without wast-
ing any room.
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THE INDUSTRIAL PRODUCTION OF OXYGEN AND
NITROGEN.

Since the times of Priestley and Lavoisier, chemists have
ever been trying to find some industrial and cheap method
of producing oxygen; and many persons, whose names we
ghall not mention, have vainly endeavored to extract this
gas from the air, since this is the most abundant source of
it that is naturally at the disposal of experimenters. We
have passed in review the

balance a disk that is designed to accurately proportion the
mixture of air and carbonic oxide that serves for heating.
Now this bar, in expanding, causes the disk or air valve to
rest upon the corresponding disk, and from this there at
once results a lowering of the temperature to 500 degrees;
then the bar that is regulated to permit of an elevation to
800 degrees contracts, and brings about an entrance of the
air again, and consequently another rise in the temperature.

works of the best authorities,
and have found therein no
practical method of obtaining
this gas regularly and in an
industrial way. Mr. Boussin-
gault, in his researches on the
absorbing power of caustic
barytes, declares, in a report
made to the Academy of Sci-
ences in 1850, that this sub-
stance loses all its properties,
in its functions of absorption
and production, at the end of
eight or ten operations.

We likewise find in Mr.
Wurtz’s works a passage
touching the operations and
experiments of Mr. Gondolot,
But neither Mr. Boussingault
nor Mr. Gondolot appears to
have been encouraged by the
results that he obtained. We
bave seriously sought the
causes of the want of success
that has existed to our day,
and have especially studied
both the chemical and physi-
cal conditions of caustic bary-
tes with respect to its use in
the extraction of oxygen from
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ible gaseous beverage. The experiments that have just been
made with this by several physiciansare very conclusive. Car-
bonic acid, which for along time has been daily consumed
under the form of Seltzer water, is nevertheless placed
among violent poisous, while our oxygen is an aliment
which is indispensable to all organized beings.

Inhalations of oxygen are, by physicians, deemed neces-
sary in certain diseases. One can therefore now count upon
an absolutely pure gas for ar-
resting all kinds of decompo-
sitions, since it is zke antisep-
tic par excellence.

Acting as a combustive, it
gives rise to a new metallur-
gy through the facility with
which the highest tempera-
tures may be obtained by its
aid. There is no need of
dwelling upon the economy
that results from its use in the
manufacture of all metallic
oxides. The advantages of
our system will be apparent,
too, as regards the produc-
tion of the Drummond light.

Finally, we must say a few
words regarding the electrifi-
cation of oxygen. ‘Several
chemists have given their at-
tention to this subject, but
have met with difficultiesthat
proved insurmountable. In
fact, before manufacturing
ozone industrially and apply-
ing it economically, it was
necessary to obtain oxygen
in profusion. Ozone, more-
over, is only the reduction of
three volumes of oxygen to

the atmosphere.
Our researches, and the
multiple experiments that

they necessitated, put us upon the reai track of a product
which we now possess, and which not only does not dimin-
ish in its powers of absorption and production, but has al-
ways given us proof to the coutrary in the indefinite dura-
tion of its operation. For example: 1 kilogramme of caus-
tic barytes made by our process will render at the first ope-
ration 25 liters of oxygen, and the production will increase
from day to day, and, after eight days of continuous work,
the yield of this same kilogramme will be 68 liters.

We assert, then, that a regular rate of production will
permit of counting upon a yicld of 50 liters of pure oxygen
per kilogramme of caustic barytes, and per operation. We
say 50 liters because it is not necessary to carry the deoxida-
tion further.

We now come to the description of our process for sepa-
rating the oxygen from the nitrogen in the atmospheric air.

The caustic barytes which we produce is placed in iron
retorts arranged in horizontal series. These retorts have
metallic friction joints at each

Fig. 1,—BRIN'S PLANT FOR THE PRODUCTION OF

In thisway we have obtained a regularity in the heating
that guarantees a long duration of our material, and that
also secures a perfect working without the needs of relying
upon a personal surveillance. The running of our appara-
tus is therefore automatic and precise, since but one valve
is to be closed in order to produce the peroxidation. This
valve is opened for the deoxidation, and then the pyrometric
bar is left free to play.

Our experimental plant is capable of producing 100 cubic
meters of pure oxygen per day; and it is therefore not a
laboratory matter that we are describing to our readers.

The oxygen that has been produced by all the processes
known up to the present time has always cost so much that
it has been impossible to deliver it for consumption, seeing
that a sufficient production and reasonable price could not
be guaranteed. Besides, the gas which is usually extracted
from chlorate of potash remains, in spite of all modes of
washing, charged with chlorine vapors that render it abso-

O0XYGEN.

one—a reduction operated by
electricity.

We shall submit a very
simple and practical means of producing it. The oxygen
is electrified in its passage against the sides of two test
glasses, one within the other, and so arranged that the elec-
tric effluvia shall easily pass from one glass to the other,
The interior glass holds a conducting liquid into which an
electrode dips. The external vessel is surrounded with the
same liquid, into which dips another electrode. These two
electrodes are connected with the two poles of a Ruhmkorft
coil actuated either by pile elements or a dynamo. As soon
as the current passes, the characteristic odor of the ozone
gas permits of at once knowing that the reduction is being
effected. The energy of the ozone, then, depends upon the
sum of electricity of which it is a carrier, and consequently
upon its reduction. Ozone will soon be the subject of
medical experiments, which we have left to some scientific
men who have Dbeen specially requested lo examine the
question.

The industrial manufacture of oxygen by the reduction of
peroxide of barium, followed
by successive reoxidations

extremity. For the perfect

demonstration of our system
we have counstructed two cou-
pled furnaces, each having 15
retorls 28 meters in length
and 16 centimeters in internal
diameter (Fig. 1). Twoforce
and suction pumpsare in com-
munication with these series of
retorts (Fig. 2). One of the
pumps forces air into the re-
torts, where, in contact with
the barytes, its gives up its
oxygen. This is what we call
peroxidation. The other
pump effects a vacuum in the
retorts and sucks up the oxy-
gen that has combined with
the barytes. Thisis what we
call deoxidation.

But the air, before entering
the retorts, is freed from its
carbonic acid by passing it
through the chambers of an
apparatus containing lime
and caustic soda.

The coupling of these two
furnaces has permitted us to
transfer the peroxidation or
deoxidation to either one of

N e e

and deoxidations, ad infini-
tum, can be just as well con-
sidered a production of nitro-
gen as of oxygen. In fact,
the process is based upon the
property possessed by barium
of fixing the oxygen of the at-
mosphere and of setting ni-
trogen free, when a current
of air is passed over barytes
heated to a dull red. Now
just as the transformations of
the material alternate, so do
the production of the gases
likewise, that is to say, dur-
ing deoxidation the retorts
disengage oxygen, and, dur-
ing peroxidation, nitrogen. A
simple change of cock per-
mits each of these gases being
sent into its respective gaso-
meter.

Nitrogen, then, is isolated
just as well as oxygen during
the operation of the plant. It
may even be said that the
production of the first-named
gas is much greater than that
of the second, since the at

them at will through piping
and cocks.

The peroxidation of the
barytes is effected at a temperature of between 500 and 600
degrees, but the deoxidation takes place well at about 800
degrees. As it wasnecessary to regulate these differences in
temperature absolutely and automatically, we devised pyro-
metric bars, which, through their expansion or contraction,
allow us to obtain exactly the temperatures necessary for the
peroxidation or deoxidation.

These bars are shown to the right of Fig. 1. The pyro-
metric bar receives at its extremity a lever which holds in

lutely unfitted for medical applications. Ours, on the con-
trary, is absolutely pure, and consequently inodorous and
tasteless.

‘We shall now speak of the applications of oxygen.

It occurred to us that by forcing pure oxygen under a high
pressure into water we would obtain a solution of a certain
quantity of the gas, that the volume in excess that could not
dissolve would remain divided and confined in the water,
and that we would then have a very light, tonic, and digest-
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Fig. 2 —FORCE AND SUCTION PUMPS OF BRIN'S OXYGEN APPARATUS.
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mospheric air contains about
four voluraes of nitrogen to
one of oxygen, and conse-
quently that for each cubic meter of the latter produced
we invariably obtain four cubic meters of the former.

Up to the present we have confined ourselves to collecting
only the oxygen, as being the more fertile in industrial ap-
plications and capable of more numerous and diverse com-
binations. Yet nitrogen, which is usually considered as
merely the medium of oxygen, islikewise adapted to nume-
rous special applications. For example, artificial fertilizers,
most of them ammoniacal, are valued according to the pro-
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portion of nitrogen that they contain. The possibility of
manufacturing ammonia by the imnmense source of nitrogen
resulting from the production of oxygen is therefore oue of
the most valuable features of our plant. We need not be
surprised that no one has asyet tried to perform such a syn-
thesis of atnmonia, that is to say, to bring about a direct
combination of its elements, nitrogen and hydrogen, for
the reason is very simple, and it is because it is first neces-
sary to obtain these two elements. This obstacle disappears
when we have at our disposal an absolutely gratuitous
source of nitrogen, as is the case with us.

Without entering into a series of chemical considerations
upon the reciprocal affinities of nitrogen and hydrogen, it
will be seen that it is possible to create conditions that are
sufficiently favorable to bring about a combination of these
two elements.

The intermedium that we have chosen is an intimate mix-
ture of carbon and caustic barytes. We place this mixture
in retorts that are arranged either in a vertical or horizontal
direction. A pipe leads the nitrogen into a quantity of
water, which divides it, and it thus carries along a certain
quantity of aqueous vapor. 'The gas thus charged with
humidity is led into a retort heated to about 150°. Then
the aqueous vapor decomposes on contact with the barytes
and carbon, and the oxygen fixes itself upon these latter,
while the hydrogen and nitrogen, alone remaining in pres-
ence, combine and form ammonia. The production of am-
monia salts proceeds, then, from the easy combination of
the ammonia gas and the acids into whose presence it is
brought.—Brin Bruthers, in La Nature.

L e r—
The Maxim Machine Gun.

However opinions may differ as to the desirability of arm-
ing our troops individually with a quick fire or repeating
rifle, so as to give each man a reserve of power to be used in
the hour of need and when hotly pressed, there does not ap-
pear to have been from the first any question as to the prac-
tical value of that class of weapons known as machine guns.
Hence they quickly found favor with the authorities, and
have been introduced into both branches of the service.
The essence of these guns is rapidity of fire, and a smart
shower of bullets can be projected from them by the simple
turning of a handle. The fire from these guns is exceedingly
rapid, reaching some 150 to 200 rounds per minute, the ope-
rator turning a bhandle with one hand, and, for a traversing
fire, imparting to his gun a horizontal reciprocating motion
with the other. Remarkable as these results are, they are
eclipsed by a machine gun which we have recently inspected
in operation, and which by simply pulling a trigger once
will feed itself and fire away continuously at the rate of 600
rounds per minute, if desired, the operator ouly having to
impart the traversing motion to the gun as required. This
remarkable gun is the invention of an American gentleman,
Mr. Hiram S, Maxim, who is likewise the inventor of the
system of electric lighting bearing bis name, which was in-
troduced into Englaud about three years since. The gun
has a single barrel, and is arranged in such a way that the
force of the recoil from one round at the moment of firing is
utilized and forms the inotive power for loading and firing
the next round, and so ou rouund after round in succession.
In fact, one recoil performs all the functions of bringing the
next cartridge into position, forcing it into the barrel, cock-
ing the hammer, pulling the trigger, extracting the empty
shell, and ejecting it from the gun. To effect this the bar-
rel is so mounted in its case that at the moment of firing, the
recoil drives it backward about three-quarters of an inch,
and it is this movement of the barrel alone that actuates the
mechanism of the gun and enables it to keep up a continu-
ous fire.

The gun we saw fired at Mr. Maxim’s works, 57d, Hat-
tou-garden, London, has a barrel of the ordinary service
regulation caliber of 0-450 in. and weighs with its tripod
stand 126 1b. It stands about 3 ft. high, and is about 4 ft.
9 in. long from muzzle to rear of firing mechanism. The
training arrangements enable the gun to be elevated or de-
pressed and set at any angle by adjusting screws, and tra-
versed radially over any desired borizontal range. Or it
may be instantaneously detached from the screws so as to
be moved freely in every direction by hand. As the gun is
self-firing, the operator can train it just as required while it
is being discharged.

The cartridges are placed in a canvas belt in a manner
somewhat similar to that in which they are carried in a
sportsman’s belt. The Maxim belt, however, is some seven
yards long and bolds 333 cartridges, and length can be at-
tached to length as each becomes emptied, so that the fire
can be maintained continuously. This belt is placed in a
box immediately below the gun, and the leading end of it
is inserted in the gun to start with. As the gun is fired the
belt is drawn into it on one side, and one after another the
cartridges are drawn out of the belt, forced into the barrel,
fired, and the empty belt and cartridge cases ejected from
the opposite side of the gun. By this arrangement the car-
tridges and the gunner are both below the level of the gun,
and are only exposed to fire in a mémimum degree. The ex-
ternal firing arrangement consists of a trigger or lever,
which is placed against a graduated quadrant at the side of
the gun, and the rapidity of firing is regulated by the distance
to which this lever is pulled over. If this trigger be pulled
over toward the gunner about an inch, and until the pointer
indicates the figure 1 on the quadrant scale, the gun will
then fire at the rate of one round per minute. By pulling
the trigger over a little further the rate of fire is increased
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to about five rounds per minute, and the rate is gradually in-
creased as the trigger is pulled further over until it reaches
the rear end of the scale, when the fire is maintained at the
unprecedented rate of 600 rounds per minute.

It is thus possible to fire either single shots, volleys of 10,
20, or 100, and to maintain a continuous fire either fast or
slow. Whenthe gunis once adjusted for a certain speed, it
maintains the fire at that speed independently of human
agency until all the cartridges have been discharged. Should
the man working the gun be Kkilled, the guu will still con-
tinue firing so long as any cartridges remain to be fired, pro-
vided no hitch occurs from a faulty cartridge. The great
rapidity of fire in this gun is attributed to the following
cause: In the ordinary machine gun it is stated that a very
great speed is not possible with a single barrel, because a cer-
tain percentage of the cartridges hang fire—that is, they do
not explode at the moment of being struck by the hammer,
and therefore, if one of these guns be worked with too great
rapidity, some of the cartridges will be drawn from the bar-
rel before they explode. Hence, it is said that in all machine
guns worked by hand it is necessary to have the movement
sufficiently slow to give these comparatively slow cartridges
time to explode beforethey are removed from the barrel. In

tact, the action must be sufficiently slow to meet the require- | .

ments of the slowest cartridge of the series. "With the Maxim
automatic gup, however, a cartridge cannot be withdrawn
from the barrel until after it has been exploded. 1t fires the
quick-exploding cartridges rapidly, and if a slow one pre-
sents itself, it fires that particular one slowly. Should a car-
tridge bang fire for five minutes. it would not be withdrawn
from the barrel until it had exploded; the gun, in fact, must
and would wait for it. Hence great rapidity is possible
with a single barrel.

Such is the gun we recently saw tried, and, although we
did not see 600 rounds fired in a minute, wesaw several
series of rounds fired at that rate—that is, 10 per second.
In practice and with continuous rapid firing the barrel would
become heated, to counteract which it is surrounded by a
water jacket. But besides the system of feeding the gun
we have described, Mr. Maxim has another, in which the
cartridges, to the number of 96, are placed in a flat brass
drum on the top of the gun, and the movement of the barrel
rotates the drum, draws the cartridges from it, and forces
them into the barrelto be fired. When empty, the drum is
removed and another one substituted for it without stopping
the operation of the gun. A small reservoir attached to the
gun furnishes the necessary supply of cartridges to keep the
weapon in action during the brief interval of time required
to remove an empty case and replace it by a charged one,
The belt system of automatic firing has been applied by
Mr. Maxim, not only to machine guuns such as we have de-
scribed, but also to rifles to be fired from the shoulder. In.
one instance he altered a Winchester rifle in such a way
that the recoil performed all the necessary functions except
pulling the trigger. Aun ordinary Martini-Henry rifle has
been arranged by Mr. Maxim so that the recoil extracted
the empty cartridge case and cocked the hammer, while the
act of placing a new cartridge closed the breech action. Mr.
Maxim hasalsomade a third gun, in which aJl the functions
are performed by means of a slight elongation of the car-
tridge case at the moment of firing, the case being corrugat-
ed to afford the required extension. The system first de-
scribed by us, however, appears, so far, to be the most
practicable, and this gun is well wortby the attention of
our naval and military authorities. Delivering, as it does,
such a perfect hail of bullets and being self-acting, it would
appear to commend itself for use wherever machkine guus
are applicable in war.—ZLondon Times.
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On the Influence of Punching on Soft Steel.*
BY W, BECK-GERHARD.

During the course of experiments made at the Poutiloff
works at St. Petersburg, on the influence of punching on
the strength of soft steel fish plates, the results, already
well known, were arrived at, namely, that punching in the
cold weakens perceptibly, and reduces the elongation of the
steel; that steel annealed after cold punching, and when
punched hot, is not injured; that annealing, when well
done, even increases the tenacity of the punched specimen,
and that the evil effects of cold punching are in a great
measure removed by subsequent reamering out of the hole.

On bendiug samples of soft steel which bad been punched
in the cold through the holes, it was invariably found that
the specimen would bend without cracking, if the punch
side of the hole was on the convex side of the bend; but if
the bar were bent in the opposite direction, that is to say,
with the die side convex, the specimen broke. This was the
case with all cast metal; while puddled or scrap iron could
be bent without injary. This phenomenon led the author
to institute an investigation as to whether there was any
foundation for the very gencrally received opinion that the
edges of a punched hole on the die side are injured by a ring
of minute incipient radiating cracks. For this purpose a
large number of specimens, 5 in. by 3 in. by 14 in., of all
kinds of steel were prepared. The edges were planed, the
surfaces polished, holes were pierced in various ways, and
the metal surrounding them was carefully examined with a
microscope, but no trace whatever of cracks could be found,
though the nature of the steel ranged from 0°1 to 06 per
cent of carbon.

* Translated from Gorni Journal. St. Petersburg, March, 1884, and
published in London fron Trade Exchange.
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Although the search for incipient cracks proved fruitless,

Mr. Beck-Gerhard observed and has described, be believes
for the first time, certain markings on the polished surfaces
of the plates around the cold punched holes, which seem to
possess very great interest. Visible to the naked eye, and
surrounding the holes, were sheaves or bunches of lines
starting tangentially to the holes, and curving slightly to-
ward them. These lines branch out in opposite directions,
and intersect with some degree of regularity. They do not
appear in the vicinity of drilled holes, but are distinct in
cold punched holes reamered out. In forged iron they did
not appear, although they were most distinct in the softest
steel, and vanished when the metal reached the hardness
due to 06 per cent of carbon. An increase of thickness
in the plate caused a corresponding increase in the number
and clearness of the lines, upon which the shape of the hole
was also found to have an effect. In all the 5 in. by 3 in.
specimens thelines were distinctly sunk, while in two of the
10 in. by 10 in. specimens the lines were prominent, sink-
ing gradually to the level of the plate toward their ends. At
the points of intersection near the holes the continuity of
the lines was interrupted; dots or nodes represented their
course.
In the 8 in. specimens with planed edges tbe lines termi-
nated abruptly at the edges, but in natural bars, such as
fish plates, the more pronounced rays turned round the
edges, and actually appeared on the opposite side. In all
the samples the lines were less developed in the upper or
punch side of the plate, and even at times degenerated into
a mere frosted appearance. Heating the plates to redness
did not obliterate the rays, though it rendered them less
pronounced.

In order to determine how far the rays extended around
a cold punched hole, a 10 in. square sample was cut out of
a 5 in. steel plate, the surfaces were polished, anda 1 in.
hole was punched in the center. The curved rays appeared
very strongly marked on the die side, and less pronounced,
but still very distinct, on the punch side. The surfaces of
the plate were then washed with aqua regia, when the rays
disappeared, but the surfaces became streaked with elong-
ated bubbles and hair lines arranged in the direction in
which the plate had last passed through the rolls. Thesam-
ple was then cut into eight test pieces, four on each side of
the central hole, and subjected to rupture by tension. The
result was an average ultimate strength of about 27 tons per
square inch, with an elongation of 20 per cent. All the
fractures took place at one of the elongated bubbles, and the
polished surfaces of the specimens developed ridges and in-
dentations, which could not only be seen, but felt. On plac-
ing the specimens together in their original relative posi-
tions as a 10 in. square plate, it was at once seen that the
markings on the strips formed together a system of curved
rays around the central hole, precisely analogous to those
which the solid plate had exhibited, only the rays extended
much further over the surface. Test barscut from a simi-
lar 5¢ in. plate 10 in. square, which had not been punched,
exhibited none of the marks above described, hence it must
be concluded that the effect or influence of the 1 in. cold
punched hole had extended all over the 10 in. plate. The
observations made so far, the author considers, are insuffi-
cient for the foundation of a theory, and regrets that his
occupations do not admit of turther investigation,

—_— .t -—
Infringement of Combination Claims,

In the case of Schneider »s. Pountney, for infringement
of a patent shade holder for lamps, Judge Nixon, of the U.
8. Circuit Court, district of New Jersey, ruled as follows:

Where oue party manufactures one portion of the device
covered by a combination claim, and another party manu-
factures the other part of the combination, and it does not
appear that the two parts are capable of separate use, keld
that the parties are joint infringers.

And the defendants cannot protect themselves by invoking
the well-settled rule that where a patent is fo1 & combinatinn
merely it is not infringed by one who uses one or more of
the parts, but not all, to produce the same results, either by
themselves or by the aid of other devices.

Even if there is no proof that the defendant had made an
actual prearrangement with any particular person to supply
the other portion of the combination, it will be inferred from
the circumstances of the case that it is the intent of the de-
fendants that such other portion shall be added to their arti.
cle of manufacture,

N ——
P

The New Comet,

The new comet discovered by Dr. Wolf on the 17th inst
has been observed by me. Its position at discovery was
right ascension 21 hours 16 minutes; declination north,
22 degrees 23 minutes, which brings it near the westerp
limit of the constellation Pegasus. As observed by me with
the 9-inch reflecting telescope, it is an easy telescopic object
in moderate moonlight. The coma is somewhat elongated
in outline, and the nucleus is small butl bright and star-like.
The comet is moving southward at the rate of about half a
degree daily along the western edge of the counstellation Pe-
gasus toward the star Epsilon. About the middle of Oc-
tober it will be in the head of Pegasus.

The comet may be readily picked up by telescopes of
moderate aperture, as it is slowly growing brighter.

WirLiam R. BROOKS.

Red House Observatory, Phelps, N. Y., Sept. 27, 1884.
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Copper for Roofing.
To the Editor of the Scientific American:

At page 193 of your last issue I see a few words relating to
copper for roofing.

In the year 1833, fifty-one years ago, I built a house near
here for my mother, and I covered the roof with 18-0z. copper.
1t is still there, and good for another fifty years, more or less.
Several years ago the roof was raised 4 or 5 feet, when some
repairs were made. The only disadvantage of copper after
the first cost is found in the water caught from that roof be-
ing slightly impregnated with the copper, so that it becomes
in a slight degree green, and possibly might be injurious to
bealth if used for drinking.

The conductors for the rain are of copper, so that I have
never felt at all anxious in storms of thunder and lightning,
as the copper roof is an excellent conductor.

R. B. FoRBEs.

Milton, Mass., Sept. 26, 1884.

—_— eer————————————
An Effective and Easily Made 01l Filter.
To the Editor of the Scientific American :

In your issue of Sept. 20, Mr. Geo. Boxley gives a method
of filtering oil such as is used for lubricating purposes, etc.;
his method may answer the purpose very well, but I have a
device, which I have used for a number of years, that I think
very much superior to his. I use a shallow pan about three
inchies deep, and square in form and flaring, or wider at the
top than at the bLottom; this I locate in any convenient
place where it may not be disturbed, so placed as to have
one side a little the lowest, say about 24 of inch; over this
edge of the pan I place a piece of heavy woolen cloth of
sufficient length to reach to the bottom of the pan, and to
bang over the outside and extend a little below the bhottom
of the inner end; this wick forms a capillary siphon, and
filters the oil in the most perfect manner. A piece of sheet
zinc or tin with the corners turned up on one side as far as
nearly to the center serves as a guide to the dropping oil
into a vessel to receive it. The pan can easily be cleaned,
and is on the whole better and cheaper than any method I
have seen or heard of.

ALVIN LAWRENCE.

Lowell, Mass., Oct. 6, 1884.

Disinfectants.*

It bas been proved by experience that the best means of
checking the progress of cholera and other such diseases is
by the proper. use of disinfectants, and on that account a
few words about them will not be inopportune.

The use of disinfectants has of late years greatly extended;
few private houses are without them; in fact, none should
be. Their value as a means of preventing the extension of
infectious diseases is attested by the fact that the municipal
authorities of many large towns made arrangements, when
cholera was last threatening us, for distributing to every
householder in the district a free supply of disinfectants if
the disease should appear therein,

This plan was adopted in Bristol during the last outbreak
of cholera, and was attended with most satisfactory results
—results which were certainly no less due to the energy and
promptitude of those whose duty it was to prevent the dis-
ease spreading than to the efficacy of the disinfectants. In-
deed, by the free and proper use of disinfectants cholera has
been reduced from the very terrible position it had attained
in the eyes of vur forefathers, to a much lower—to a veach-
able—level.

There are many kinds of disinfectants known, and sold to
the public at varying prices, some valuable, others entirely
worthless, as disinfectants. Every one is familiar with
bleaching powder, which was formerly (and is still to a con-
siderable extent) so much used. It is very effectual, owing
to the chlorine gas which it freely gives off when exposed to
the atmosphere, or moistened with dilute acids, such as vine-
gar. Charcoal, too, is well known as a disinfectant, and as
a powerful deodorant. We may here remark that a deodo-
rant simply disguises the bad smell without destroying the
poison which it may contain, and in this respect differs from
a true disinfectant, Of all known disinfectants. carbolic
acid is now generally admitted to be the most efficacious,
and it is the basis of most of the disinfecting agents now
sold. The acid is too powerful to be used alone, and is
therefore generally mixed with eighty or ninety per cent of
some other substance not possessed of disinfecting proper-
ties. Sometimes the bisulphites of lime and magnesia are
added, and these substances are themselves possessed of dis-
Infecting properties; but more generally chalk or sand is
used; or the acid is simply diluted with water. A small
portion of the mixture sprinkled in water closets and other
places where decomposing matter is allowed to remain will
diminish, if not entirely remove, the chauces of contagion,
and sweeten and purify the atmosphere,

Although carbolic acid is so efficacious, there are some
who object to its use. It smells rather strongly, and many
persons are thereby prevented from using it. Itisa pity on
this account to be robbed of its advantages; and such per-
gons would do well to try and educate themselves to the
smell. Moreover, it is better to breathe an unpleasant and
pure atmonsphere than a pleasant but unhealthy and danger-
ous one. The smell of pure carbolic is much more easily
borne than that of crude carbolic; and we would recommend

*By an analytical chemistin Casselds Family Magazine.

the use of the purest carbolic procurable, diluted with eighty
or ninety per cent of water, or mixed with the same percent-
age of precipitated chalk. It is difficult for the chemist,
trained and accustomed to the offensive and unwholesome
smells in the laboratory, to understand how any person caun
retain a strong dislike to the comparatively sweet smell of
carbolic acid.

There are some reasonable objectious to the use of car-
bolic acid as a disinfectant in a concentrated form. In the
first place, it is a powerful poison, and if taken internally,
is almost certainly fatal. The liquid carbolic acid varies in
color, as the crudeness of the product increases, from pale
straw to dark brown, approaching almost to black in the
very impure kinds, This darkening is due to the presence
of tarry substances, which add considerably to the offensive-
ness of the smell. This changing color renders it liable to
be mistaken for other liquids, but in the form of powders
the chances of such mistakes occurring are few, if any; and
if kept in the diluted form the danger is very greatly dimin-
ished.

The smell of carbolic acid is very characteristic, and can
be readily distinguished.

When it bas been accidentally taken internally, castor oil
and sweet oil should be freely administered, and a doctor
obtained without delay.

It is very painful when externally applied, as it rapidly
cauterizes the fleshy tissues. In the concentrated form it
should be very cautiously handled. Oil or carbonate of
soda rubbed on the parts are the best remedies for external
injury and pain. Water may be applied externally, but
should not be taken internally.

Another objection to the use of carbolic acid in the con-
centrated form is that it is apt to be wasted, for many per-
sons are ignorant of or incredulous as to its powerfully de-
structive effects on animal life, and are sometimes so forget-
ful of principles of economy in this matter as to use carbolic
acid in an undiluted form, and in quantities far in excess of
what is required.

To prevent waste, the acid is used to form the basis of
what are known as ¢ carbolic disinfecting powders,” which
consist simply of chalk, orr some other cheap substance, in
a finely divided state, to which from ten to twenty per cent
of carbolic acid has been added, and sometimes from five to
twenty per cent of the bisulphites of lime and magnesia, to-
gether with some coloring maltter, to give a pleasing effect
to the eye.

Powders are an expensive form of disinfecting by carbolic
acid; and a considerable saving might be effected by persons
who use it largely if the mixing were done by themselves
iostead of by the manufacturers, and the same tins used
over again, while the article so made would have many ad-
vantages. It could, in the first place, be made as sirong as
the necessities of any particular occasion might require, and
in the next place, the pure acid may be used for house dis-
infection, and so lessen the disagreeableness of the smell,
while the commonner kinds may be employed for yards, sta-
bles, fowl houses, etc. The method of making powders is
very simple. Aboul four ounces of the acid, by weight or
measure, should be added to one pound of precipitated chalk,
or fine sand, or mould, o1 any other harmless substance in a
finely subdivided state, and thoroughly mixed in a large
bowl. This powder will be suitable for all ordinary pur-
poses, and will be far superior to wmauny of the disinfecting
powders sold at twice the cost.

Why, it may be asked, cannot our chemists discover some
pleasant and non-poisonous disinfectant? Why are we under
the necessity of substituting’ an intolerable smell for a bad
one? The answer is that nothing but poisonous substances
can be good general disinfectants, as the dangerous matter
which it is the aim of disinfectants to destroy is chiefly or-
ganic, of which too, though of courseina far higher degree,
the vital parts of the human being consist. Of disinfectants,
charcoal is perhaps the least objectionable; it is neither dan-
gerous nor mal-ordorous; but though extremely valuable as
a deodorant, its usefulness as u disinfectant is very limited.
A disinfectant must be capable of destroying the lower
forms of organic life, some of which constitute disease; and
the province of the chemist is to find out that substance
which is most destructive to these lower organisms, and
least dangerous and objectionable to man. Carbolic acid
best answers these requirements, and on this account has
recently come into extensive use.

—_— el ———————————————
Progress in Dyeing.

A new pigment, to which the discoverer, O. Miller, has
given the name canarine, i3 destined to replace many of the
colors employed at present in dyeing and printing, being
the only dye which like aniline black in dyeing silk can be
applied without the intervention of a mordant to vegetable
fiber. An alkaline solution of this color is used as dye bath.
The tissues dyed with this color are neither affected by
light nor by washing with soap. In view of the cheapness
and simplicity of dyeing textile fiber, the importance of
canarine in calico printing is equaled only by that of aniline
black. The recipe used for the manufacture of thischromo-
gene is the following:

One part of potassium sulphocyanate is dissolved in an
equal weight of water, and 0'1 part of potassium chlorate
and 1 part muriatic acid added; the mixture soon becomes
hot, evolves gases, and deposits a colored substance. When the
reaction has slackeued, the vessel is placed in cold water, and
another portion of 0°4 part potassium chlorate and 1 part
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muriatic acid is introduced; the orange colored subsidence
is filtered, and exhausted with water. During the operation
the temperaturé of the mixture should not fall below 80° C.,
as a lower temperature gives rise to the formation of Liy-
products, which are inferior in purity and intensity of color.
Pure canarine is obtained from the above precipitate on dis-
solving in a hot aqueous solution of potassium caustic, cool-
ing down of the liquid to 40° C., and precipitaling, on ad-
dition of 20 parts of alcobol, the potassium compound.
It is strained after standing for 12 hours, thoroughly washed
out, and dried at 100° C. The pigment represents a red-
brown powder of high luster, and is dissolved by sulphuric
acid into persulphocyanogen and sulphurous acid; it is solu-
ble in ether, alcohol, and alkaline solutions.

A dye solution of this color is prepared in the following
manner: 1 part canarine is mixed with 20 parts of water,
the mixture is heated to ebullition .and kept boiling for some
time, and 1 part potassium caustic added; after the color is
dissolved and the liquid appears brown, a quantity of 7 to
10 per cent of soap is introduced, and the liquid aliowed to
cool. Potassium caustic cannot be replaced by causticsoda,
as the sodium derivatives of the pigment are insoluble in
cold water; lime and magnesia salts also precipitate the
color from its solution. The color suffers by boiling with
caustic potash decomposition; its solution therefore is to be
¢ffected within the shortest time.

The dye-beck employed for working consists of 60 liters
canarine solution and 80 liters of water; it is worked cold,
and dyes 800 yards of woven tissue; when partly exhausted,
it serves for dyeing of light shades. This process has been
modified by Koechling, who dissolves 100 grammes of cana-
rine and 100 grammes borax in 1 liter water, heats the mix-
ture to ebullition, and then employs the hot solution for
dyeing; the temperature of the dye bath is maintained by
the application of the method employed in dyeing with ali-
zarine. Schmid has shown that canarine can be used as
mordant for aviline colors, the shades which it produces
with methyl blue, malachite green, and Poirrier’s violet re-
sist the action of a hot soap solution. The alkaline solution
of canarine, being of a yellowish or orange-brown color, ac-
cording Lo concentration, dyes calico without the application
of a mordant. Canarine has been produced upon the fiber
by printing on to the tissue a mixture of aluminum sulpho-
cyanate and aluminum chlorate, with traces of vanadium;
the fabric being stretched on a frame, wassubmitted for one
day at a temperature of 28° to 30° C. to oxidation. When
potassium sulphocyanate is used for the respective aluminum
salt in printing, the mixture absorbs with avidity aniline
vapors and assumes an emerald color, which is gradually
changed to black. Indyeing yarn a bath is prepared by dis-
solving potassium sulphocyanate, potassium chlorate, and
muriatic acid in an adequate measure of water; the fiber is
passed through this solution, and then further treated ac-
cording to known methods.—Erfindungen.

—_— . ————
Prevention of Hydrophobia.

French science may indeed claim a new title to the grati-
tude of humanity. While granting this, we do not wish
to rush to the hasty conclusion that hydrophobia is to be
banished from our midst; only, if we can believe our eyes
and ears, it seems that we are within measurable distance of -
this glad state, What has Pasteur done? He has—if our
information be accurate, and we have no reason to doubt it
—done something to twenty-three dogs, thereby rendering
them, at any rate for a time, iucapable of suffering from
rabies, Side by side with the free animals he has placed
others which may be regarded as servile to the yoke of hy-
drophobia. Of the latter series, six were bitten by mad
dogs, three of them becoming mad; eight were subjected to
intravenous inoculation, all becoming mad; and five to in-
oculation by trepanning, all likewise becoming mad. On
this showing, sixteen out of nineteen dogs died when a dose
of the virus of rabies was sown in them; whereas, of twenty-
three protected dogs, none succumbed, although the virus
was brought in the most effectual manner into the tissues of
each animal. It is a well known fact that many more per-
sons arebitten by rabid animals than suffer from hydropho-
bia. What the exact proportion may be is not satisfactorily
known, but in dogs it would appear that about half the num-
ber bitten become rabid. There are two explanations of the
escape. Thbe first is expressed by saying that vo virus gets
into the tissues of the body. The second suggestion, though
possible, is less plain., Itis to the effect that some organ-
isms are ubnsuitable for the development of the rubid poison.
There is analogy for this contention. Some individuals are
believed to be insusceptikle to the poison of scarlet fever,
and this statement also applies to other acute specific dis-
eases, The questioner of nature may ask how these facts
are to be explained? And although we are on very umsafe
ground, still science does afford some clew to a possible ex-
planation. If we remember rightly, Sir James Paget has
asserted his belief that a severe attack of typhoid fever may
do away with the protection afforded by a previous attack
of smallpox. Typhoid fever so modifies the constitution
that the protoplasmic organism once again becomes favor-
able to the growth and development of the germs of small-
pox. Inoculation with the attenuated virus of hydrophobia
gives a dog immunity from the disease, just as similar treat-
ment preserves a sheep from charhon; in other words, the
physical basis of the canine organism is so aitered that it no
longer affords nourishment for the evolution of the poison of
rabies,—Lancet,
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(Continued from first page.)

The Edison electric meter, by which the amount of electric
light used in any dwelling or office may be determined, is
shown and explained at the Exposition. Before entering a
building, the current is transmitted through a resistance
already known. A shunt circuit leads into the jar of a bat-
tery, the plates of which are zinc and the charging fluid the
sulpbate of the same. The same amount of current which
epters the building is transmitted v¢a the shunt circuit to the
depositing jar, the amount of zinc deposited on one pole and
tuken from the other being a measure of the current which
has entered. The weighing of the plates completes the ope-
ration, and enables the Edison Company to ascertain the
amount of electricity they have furnished the consumer.

Upon a series of tables ranged along one side of the Edison
exhibit are shown the various discoveries made by the wiz-
ard affecting telegraphy. 'These are so varied and so well
known throughout the civilized world as to make any at-
tempt at further description unnecessary.

One of the electrical comicalilies of the Exhibition was
the illuminated colored gentlemen who politely distributed
cards to astonished visitors. The Edison Company con-
ceived the idea of so locating one of their lamps that it
could be seen by all, and to do this most effectually they
placed it upon a helmet surmounting the head of the col-
ored party. Two wires led from the lamp under his
jacket, down each leg, and terminated in copper disks fas-
tened to bis boot heels. Squares of copper of a suitable
size for him to stand naturally upon were placed at intervalg

~ w :
7,,

in the floor, and were electrically connected with the dy-
namo. So with each heel in contact with a plate he was en-
abled Lo make and break thecircuit leading to his lamp, the
movement required being so slight as not to attract attev-
tion, and his hands being free to bandle the cards. Many
nervous persons were startled by the sudden flashing of the
light, and so greal were the crowds that continually sur-
rounded this individual that he was frequently obliged to
change his quarters in order to keep the passages open. As
a further improvement it was the intention to place copper
strips under a carpet and provide the heels with sharp
points, so that each step would be illuminated. This simple
exhibition led many folks from the rural districts to inquire
as to the cost of such an appliance, as it was just the thing
they wanted ‘“ to carry around the house.”
—_— -
THE UNITED STATES ELECTRIC LIGHT C0.’S EXHIBIT AT
THE PHILADELPHIA ELECTRICAL EXHIBITION.

Those who have visited the Exposition and not seen the
exhibit of the United States Company missed at the same
time one of the most important as well as most interesting
apparatus to be found in either of the halls or any of the
corridors or galleries therein. It was, however, not difficult
to find, for, as a matter of fact, parts of it pervaded almost
every nook and cranny of the great hall. No expense was
spared by the projectors to make an effective showing, and
not conltent with exhibiting the more salient points of their
system, they caused to be established a complete plant,where-
in even the details of filament manufacture and the mercury
process of exhausting the air from their lamps were practi-
cally demonstrated.

There are some companies that sell plant and not light,
others that sell light and not plant, while still others there

be that sell arc lights without pretending to sell incande-
scent. The United States Company, however, as shown by
their exhibit, are prepared to supply everything in the way
of electric lighting, arc and incandescent.

Around their headquarters were to be seen hundreds of
small and large incandescent lights, whose soft, mellow
light bid defiance to the night, while a multitude of the
United States arc lights, fastened to the overbanging arches
of the roof, cast down their powerful rays upon the sur-
rounding exhibits.

At the headquarters of the United States Company, near
the main entrance, five dynamos belonging to their system
were placed. These were inactive, so as to permit of in-
spection.

QOver at the north end of the building ten of these dynamo
machines were kept constantly at work, in orderto supply cur-
rent to the almost innumerable lamps of all descriptions this
company keptaglow on the floors and arches of the Exposi-
tion buildings. The character of the current generated by
these machines is one of the peculiarities and advantages of
the system. The current iscontinuous and free from pulsa-
tions which, when the mains are properly insulated, renders
it comparatively harmless. In both the arc and incande-
scent systems, as exhibited, the regulation of the machine is
wholly automatic. The lights may be turned off when no

longer required, and a corresponding change is immediately
apparent in the current generated, and in the amount of
power required for driving the dynamo.

The largeincandescent lightsshown in thecompany’s exhib-

it attracted much attention by reason of their novelty. They
were from sixty to one hundred candle power, and, unlike
arc lights, cast no shadows. Being vacuum lamps, like the
smaller incandescent lamps, they require no attention.
There is no pulling up and down every day and renewing
of carbons, as in the arc light systems; it being only neces-
sary to switch on the current to light them, and switch it off
to extinguish them.

The Weston arc light system is used by the United States
Company, and the Maxim incandescent system as improved
by Weston. Each of the three forms of electric lighting
requires a greater or lesser modification of the dynamo,
though all are constructed on the same general principle.

Thearclights of the exhibit were generated by five dynamos
each having a capacity of from five to fifty lights. The
current from these machines showed an electro-motive force
of 1,500 volts, while that from the dynamos furnishing the
large incandescent lights showed an E.M.F. of 160 volts.

One of the most interesting features of the exhibit was the
making of the incandescent lamps, or rather the vacuum
making and the sealing. .

The delicate carbon loops are attached on either side to
platinum and placed within a vacuum, where a mercury
pump is made to withdraw the air, and in its place is forced
the vapor of gasoline, which leaves a slight deposit of car-
bon upon those parts of the loop which offer the greatest
resistance, and thus the resistance is made equal all around.
Afterthisit is placed in itslamp, which is sealed after the
air has been exhausted.

All this was publicly demonstrated at the United States
Company’s exhibit.

The Weston switchboard, as exhibited, is a model of sim-
plicity. The circuits from the dynamos being brought to
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this switchboard, they can be coupled together. By means
of this switchboard any of the outside circuits can be cou-
pled to any of the dynamos, and readily changed from one
battery of dynamos to another without, to an imporiant de-
gree, interfering with the others. Again, at the will of the
operator, the dynamos can be put on any particular engine,
and should certain shafting meet with an accident, other
shafting can be connected by the aid of a series of clutches.
By meuns of this switchboard, whatever combinations of
circuits with combinations of machines are required can
readily be made. A ceries of cables connect the circuits
with the machines. At the extremities of the cables plugs
are affixed, one extremity connecting with the circuits, the
other with the machines. The dynamos are carefully guard-
ed against the assault of lizhtning by being furnished with
lightning arresters. The lamps are adjusted to each circuit
by means of an extension of the circuits from the switch-
board in regular order, and the lamps can be removed or re-
turned without injury to the outside circuit,

The testing of lamps upon the circuit where they are to be
employed also proved an interesting feature of the exhibit.
As a whole, the United States system is very complete, and
their friends may well feel proud of the interesting display
which they bhave made, and the prominent position they
have held in the exhibition.

—_———t—
Salmon Canning in British Columbia,
The Delta Cannery is-the largest in British Columbia.

THE PHILADELPHIA ELECTRICAL EXHIBITION.—UNITED STATES ELECTRIC LIGHT CO.’S EXHIBIT.

Commencing operations only five years ago, its business bas
assumed such proportions that it now employs a force of
over 400 men—=280 Chinese and 160 Indians—and a fishing
outfit consisting in part of 38 boats and nets, 2 seines, 1
steam tug, and 4 scows. The cannery covers a space of 160
by 120 feet, is two stories high, and iu some respects is the
best furnished on the Pacific Coast. It is provided with a
boiler 16 feet long and 4 feet in diameter, 12 tanks, 2 retorts
of 3,360 cans capacity each, filling and soldering machines,
4 lacquer baths, and every convenience for the rapid and
thorough performance of the various operations necessary
to secure the highest degree of perfection in the preparation
of this most excellent article of food. Chinamen, under the
supervision of experienced white foremen, are employed for
the canning process and Indians for catching the fish, re-
ceiving from $1.25 to §2 per day, the net tenders the latter
amount.

The daily catch per boat ravnges from fifty to three hun.
dred salmon, the fleet sometimes bringing in twelve or fif.
teen thousand. This season (1882%) therun bas been so ex-
traordinary that the Delta Cannery put up 1,280 cases in a
single day, and 6,600 cases in six days. Messrs. Page and
Ladner, the managing partners of the firm, showed me their
product for the last month, amounting to the enormous
quantity of 25,000 cases, or 1,152,000 cans, covering every
availabie space of the immense lower floor to the height of
over five feet, the largest number ever packed by any one
establishment during the same period of time. Two hun.
dred and fifty barrels of salmon, or about 13,000, were also
salted within the month. The company ship their goods di-
rect to Londou and Liverpool through the firm of Welch,
Rithet & Co., of Victoria,—Newton H. Chittenden, in Guide
to British Columbia.
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BOTANIZING UPON A COIN.

Who has not remarked those small blackish masses which,
as a consequence of too long a circulation, form incrusta-
tions (Fig. 1) upon the surface of coins, in the depressions
between the images and letters? These have been studied
by Mr. Reinsch, of Erlangen, whose investigations bave em-
braced the coins—copper, silver, and gold—of all the states
of Europe, and who bas everywhere found micro-or-
ganisms—algae and bacteria.

Upon scraping off with a needle the incrustation that
had formed in the depressions of coins, and then plac-
ing it in distilled water and examining it under a mag-
nification of from 200 to 300 diameters, Mr. Reinsch has
detected the presence of the following bodies: frag-
ments of textile fibers (Fig. 2, ¢), numerous granules
of starch (Fig. 2, d), especially that of wheat, globules
of fat, and a few unicellular alge, etc. But, upon in-
creasing the magnification, there are seen, amid all such
detritus, bacteria in a~tive motion (Fig. 2, ). Some-
times it is the rod-shaped sorts (oscillaroid bacteria),
baving an oscillatory motion (Vibréio, Fig. 3, d), ora
spiral one (Sperillnm), and sometimes the globular forms
(micrococcoid bacteria). Sometimes all these forms are
collected upon one and the same piece of money; but
in most cases one form or anotheris met with isolat-

ed]ly.

he globular bacteria are most frequent; the
Spirilla (Fig. 8, ¢') are much more rarely met with. As
for Bactlli, these are almost always found upon copper,
gold, and silver coins, under the form of from 4 to
12 jointed rods about 0°0055 or 0 0077 mm. in diameter.
The terminal joints of these rods are swollen into a
globular form. All these bacteria cease motion assoon
as a drop of iodine or glycerine is introduced into the
preparation. As for alge (Fig. 2, «), the two species
oftenest met with on coinsare a very small Chroococcus (of
the family Phytochromacea) and a unicellular species (Fig.
8, b') that approaches the Palmellee. The Chroococci are
bardly 0.00095 mm. in diameter, and are found collected,
in4s, 8s, and 12s, in spherical colonies that form small
masses 0°02 mm. in diameter (Fig. 8, a). 'The second form
of alga (the one that approaches the Palmelles) is much
larger, and consists of thick-walled cells baving dark colored
contents. In form they ave related to the Pleurococci. Their
diameter is from 0:009 to 0°01 mm., and the thickness of
their walls is about a tenth of these figures. Several of these
cells are found in segmeutation, but not, however, so regu-
larly as the typical Pleurococcus. The alge are met with
only upon old coins; the new pieces contain bacteria merely.
Aside from algee and bacteria, the incrustations upon coins
contain undeveloped hyphe, and
spores of fungi analogous to those
found in mould.

The fact ascertained by Mr. Reinsch
Is of great importance as regards pub-
lic hygiene. We all know to what a
degree the bacteria are propagators of
contagious diseases, and certainly they
could not choose a better vehicle for
their dissemination than cash—that
‘“object of circulation” par excellence.
It would perhaps be prudent in times
of epidemic to wash in a boiling alka-
line solnution such coins as have become
coated by too long a circulation.—
Science et Nature.

In connection with this subject, we
present the following article, contri-
buted by the editor of the Hungarian
Journal of Botany to the September
number of the Bulletin of the Torrey
Botanical Clubd, of this city:

THE MICROVEGETATION OF BANK
NOTES.

The recent researches of Paul Reinsch
in Erlangen have revealed the oc-
currence, on the surfaces of the coins
of many nations, of different bacteria
and two minute algee (Chroococcus mone-
tarum and Pleurococcus monetarum, P.
Reinsch), living in a thin incrustation
of organic detritus composed especially
of starch grains, fibers, etc., deposited
upon their surfaces during the course
of long circulation. This thin incrus-
tation renders the coins very suitable
for this microvegetation, but the same
phenomenon is exhibited by paper
money, and, indeed, by notes of clean
and, to the naked eye, unaltered sur-
face.

I bave scraped off some of these
minute incrustations with hollowed
out scalpels and needles, and divided
them into fragments in distilled water
that had been boiled shortly before,
and, upon examining them with lenses
of high power (R. T. Beck’s one-
tenth inch), have seen the various
tinctly.

I can now proceed to give a brief account of the results I
have obtained from the investigation of the paper money.
I have investigated the Hungarian bank and state notes, re-

schizomycetes dis-

cent and old (from the years 1848—49), also Russian ruble
notes, and have found bacteria upon all of them, even upon
the cleanest.

On the surface of all the paper money is always to be
found the special bacterium of putrefaction, viz., Bacterium
termo, Dujardin.

In the thin incrustations on the paper money I ascertained

Fig. 1.—Coin with incrustations at @ be. Fig.2.—A portion of the mass magni-
fied X 200-250: «, algee; O, bacleria; ¢, fibers of cotton; d, starch grains.
Fig. 3.—The same more highly maguified: o/, algee (chroococcus); &/, unicel-

lular alge; ¢’. Bacillus; @, Vibrio; e/, Spirillum.

the occurrence of starch grains (especially those of wheat),
linen and cotton fibers, and animal hairs, and, in this deposit
upon the forint state notes, the blastomycete Saccharomyces
cerevigie in full vegetation.

Various Micrococei, Leptotriches (many with club shaped,
swollen ends), and Bacill¢ are also the most frequent plants
in the deposit of the paper money.

The two new species of alge described by Paul Reinsch
are very rare on paper money. The green Pleurococcus cells
bave been observed in some cases on 1and § forint state
notes, and the bluish-green minute Chroococcus on the bor-
der of the § forint state notes.

The vegetation of the paper money is, according to my
researches, composed of the following minute plants:

1. Micrococcus (various forms); 2. Bacterium termo,; 3.

YOUNG CHIMPANZEES.

Bacillus (various forms); 4. Leptothriz (species?); 5. Saccharo: | to bring memy boiled rice and milk 2”
myces cerevise; 6. Chroococcus monetarum; 1. Pleurococcus

monetarum. From a hygienic poipt of view an investigation
of the commonest household objects, and especially of books
etc., used by students, may not be superfluous.
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Valerian for Superficial Wounds,

At a recent meeting of the Societe de Biologie, M. Arra-
gon brought forward a new method of dressing wounds, by
which, be declared, their healing was hastened and the pain
was made to disappear at once. The method consisted in
the application of compresses wet with a decoction of thirty
parts of valerian root in one thousand parts of water. Of

fifty patients treated in this way, with only two had
benefit failed to result, whether the wounds were lace-
rated or contused, but it is expressly stated that the
treatment is of no avail in deep wounds. In one in-
stance, warm injections of the decoction were used for
otitis media. The anodyne effect is attributed to the
action of the valerianic acid on the terminal nerves, and
an antiseptic influence also is credited to the remedy.
Gas Tight India Rubber Tubing,

An elastic rubber tubing perfectly gas tight and free
from smell has been urgently needed for many years;
in fact, the impossibility of makiug satisfactory gas
connection for gas apparatus which requires to be mov-
able has rendered the use of gas as a fuel iz many cases
a most objectionable nuisance. A tubing by Mr. Fletch-
er, of Warrington, Eng., is made of two layers of rub-
ber, with pure soft tin foil vulcanized between. It is

. said to be perfectly and permanently gas tight under
any pressure, and free from smell after long continued
use, while it retains the flexibility and elasticity of an
ordinary rubber tube.

il + ¢4+ ——————
YOUNG CHIMPANZEES.

The chimpanzee is generally admitted to be the
highest species of the apes, because its anatomy com-
pares more favorably with that of man than any other
of the monkey family. The adult measures nearly five

feet in height. Its body is covered with long blackish-
brown bair, which is thick upon the back, but scant upon
the fore part of the body; at the sides of the head the hair
is very long, and bangs down in the form of whiskers; the
eyesare rather small; the lips are thick, and admit of great
protrusion. The hards and feet are nearly naked, and the
hairs of the forearm are directed toward the etbow.

The chimpanzee is a native of the Guinea region of West
Africa. Tt has only been within the last few years that liv-
ing specimens have been exhibited in this country. Our
Zoological Gardens, Philadelphia, have now two interesting
individuals of this species. Although they are compara-
tively young, perhaps not older than six years, yet they have
an extremely antiquated appearance. I heard a country-
man say to a bystander that he ‘“ guessed they were 70 years
old, easy.” One of them has such a
great fondness for an old blanket, that
be earries or drags it with him wher-
ever he goes. Even il Le desires to
climb to the extreme top of his cage,
the blanket must go along, although it
greatly retardshis progress. He knows
its use, but does not always use it ju-
diciously. Thus, on an oppressively
hot day in July, I have seen him re-
clining for twenty minutes or more,
entirely envelopod in the blanket, with
the exception of his face, looking at
the spectators with a comical and pout-
ing expression. I saw one, when teased
and disappointed by its keeper, throw
itself upon the floor, and roll and
scream vebemently, very like a
naughty child in a tantrum. A board
shelf was placed across their cage for
them to climb upon. This they soon
found could be used asa spring board,
and nothing seems to give them more
pleasure than, when there is a good
audience, to steal gently to the center
of the board, grasp it tightly with all
fours, and spring violently up and
down, causing the board with them-
selves to vibrate rapidly, and produc<
ing at the same time a loud, jarring
noise. They then seem to greatly en-
joy the startled and amused looks of
the spectators. Perhaps one of their
most hbuman actions is languidly to re-
cline, and holding a straw in one hand,
listlessly to chew at its tip, while the
eyes are rolled vacantly around. It
may be that they are ther building
““castles in Spain.” A lady observ-
ing a chimpanzee thus engaged, said
he was thinking of liberty and his
sunny home. But I do not for a mo-
ment suppose he was dreaming of and
longing for his native home—the luxu-
riant and balmy forests beside the calm-
gliding Gambia—but rather saying to
himself, ‘“‘Isn’t it most time for that
bossy and consequential cousin of mine
C. FEw SEIss.

—_— et —
The Length of the Meter.

The result of the latestinvestigations by Prof. William A.

Rogers, gives the length of the meter as 39-37027 inches.
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Concrete vs. Brick Floors.

The designer of a certain warehouse in Germany, unable
to find definite data of the resistance of such floors, resolved
to make trials for his own information, and incidentally for
that ot his professional brethren. The warehouse was of
immense size, covering nearly an acre of ground, and was
intended for the storage, among other things, of heavy
pieces of metal, the bandling of which often involved con-
siderable shocks to the floors. The whole building was fire-
proof, part ot the flooring being of brick arches in cement,
between iron beams, and part of concrete slabs supported in
the same way. Five trial floor arches were built, each 44
inches in span, of which the first consisted of concrete, made
with one part Portland cement to five parts of gravel, while
the second was of hard bricksin Portland cement mixed
with three parts of sand, and was covered with a coat of
asphalt three-quarters of an inch thick; the third was of
softer brick, iz mortar containing one-half as much lime as
cement, and four parts sand; the fourth was of the same
brick, in equal parts of limme and cement, and five parts sand;
and the fifth was of the same brick, in cement alone, mixed
with four partssand. These last floors were finished with
a coat of cement, three-quarters of an inch thick or more.

Fifty-four days after their completion, each floor was
loaded with pig iron to the amount of 200 pounds to the
square foot. This weight had no effect, and two days later
the concrete arch was tested by letting fall upon it an iron
ball of 60 pounds weight. This, dropped from a height of
five feet, did no harm, and another ball, of 135 pounds
weight, was let fall from the same height. The first blow
produced no effect, but by aropping the ball repeatedly on
the same spot a crack was statted at the fourth blow, and
the eighth broke a hole entirely through the floor, the open-
ing being 4 inches in diameter at the top and 24 inches at
the under side.

Thirty days later the same test was applied to another part
of the floor, and a hole of the same size and shape wus
broken through at the ninth blow of the ball. The thick-
ness of the concrete in the middle of the span was 4 inches.
Trials were made of the brick floors in the same way. The
first, of hard brick in strong cement mortar, stood forty-
eight blows of the heavy ball before it was pierced; the sec-
ond, of softer brick, with lime added to the mortar, gave
way at the tenth blow; the third, at the seventh blow; and
the last, of soft brick in sandy cement mortar, without lime,
al the tenth. In all these cases the hole broken through was
much larger at the intrados than at the extrados. A new
floor was then built of soft brick, in mortar made with two
parts lirae to three of cement and ten of sand, and covered
with a layer of concrete, of equal parts of cement and sand,
2 inches thick. After thishad set, the floor required seventy-
one blows of the 135 pound weight to break it through.
This protective effect of the thick layer of concrete over
bricks is very curious, but uside from this; the result of the
tests was decidedly in favor of the brick arching.— American
Architect.

_ ——eor—

Exemption of a Physician’s Property from Debt.

A New Humpshire physician was unfortunate enough to
fall into debt and have judgments entered against him. The
creditors naturally tried to obtain payment by issuing execu-
tion, and among the articles levied on by the sheriff were
the physician’s wagon and harness. The New Hampshire
law says that such articles as are ‘“ tools of a person’s occu-
pation ” cannot be seized and sold under an execution. The
physician maintained that his wagon and harness came un-
der this designation, and tried to recover them from the
sheriff. The court, in deciding the question, which is an
important one, does not settle the particular case, but refers
it to a jury. The legal principles involved are of interest,
and we quote from the decision as followa:

‘“ The court cannot say, as a matter of law, that a wagon
or a harness is a tool of a physician’s calling, and so exempt
to all physicians; nor can they say that it is not such a tool.
The most that can be said, as a matter of law, is that it may
be a tool of his profession if, in the particular case, it is rea-
sonably necessary for him to use it asa tool. If it should
appear that his practice was contfined to his office, or that he
was a physician or surgeon in a hospital, attending to no
cases outside of the institution, or that he was a surgeon on
shipboard, or that he went on foot or horseback, or on the
cars, to visit his patients, a wagon and harness would not
be exempt under our statute, because they would be of no
use to him as tools in his practice. They might be of use
to him in other respects, as in guing to church, or in carry-
ing his children to school, or in visiting friends, or asa
means of recreation and pleasure; but these uses are mani-
festly not within the legitimate scope of the technical duty
of a physician. Not coming within the strict definition of
the term tools, and not being reasonahly necessary as tools
for bim in his practice of his profession, they would not be
tools within the meaning of the statute, and so would not be
exempt assuch. But if it should be found thatthe physician
climing the exemption could not practice his profession with
reasonable success without a team with which to visit his
patients; that he was located in a country town, for exam-
ple, where it was necessary for him to ride a large part of
the time in order to accomplish anything professionally, a
wagon and harness might properly be found to he reasonably
necessary for him as tools of his occupation. But the find-
ing would be one of fact, so far as the reasonableness of the
use is concerned; and it could not be said that these articles
are exempt to every physician, or to physicians generally,

but only to the debtor in the particular case. Ifthereisany
doubt whether an article claimed to be exempt from attach-
ment is a tool under the statute, the question should be sub-
mitted to the jury whether its use as a tool by the debtor in
his business is reasouably necessary. If itis, it is exempt;
otherwise, it is not exempt.”

IMPROVED VISE,

The object of an invention recently patented by Mr. Wil-
liam M. Whiting, of Elizabeth, N. J., is to construct a vise
for grasping and securely holding articles of various sizes in
such a manner that the pressure cxerted by the pivoted
jaws may be increased at will by a device acting independ-
ently of the screw and nut usually employed for forcing
them together. The jaws of the vise are of the usual form.
A screw threaded bolt extends through holes in the jaws, and
at one end is pivoted to a cam lever, which also serves as a
head for the bolt and prevents it from passing through the
hole, A nut turns upon the thread of the bolt projecting

WHITING’S IMPROVED VISE.

from the opposite side of the vise. By means of this nut
the jaws may be forced together, but where a greater pres-
sure is desired than can be obfained in this way, the cam
lever is raised so that the narrowest portion of its eccentric
is iuterposed between the jaw and pivot of the lever.

After the jaws have been brought sufficiently together by
the nut, the final pressure for grasping the object is obtained
by forcing the lever downward, when it may be conveniently
beld by grasping it in the bhand, together with the lower
portion of the vise. This vise is designed with especial re-
ference to the requirements of telegraph line men, and is of
great value in working upon several articles of the same
size, for in such case it can beset, by means of the screw,
s0 as to allow the object to be readily placed between the
jaws, after which the grasping pressure may be instantly se-

cured by a single movement of the cam lever.
— et r—

COMBINED PAPER WEIGHT AND PENCIL SHARPENER.

A small article which artists and draughtsmen will find
particularly useful has been recently brought out by
Messrs. Keuffel & Esser, of 127 Fulton Street, New York
city. In a cast metal coverless box are journaled, longitu-
dinally, two rollers, theaxlesof which are extended through
the case at one end and provided with buttons by means of
which they may be turned. Each roller is formed with a
longitudinal slot just wide enough to admit the edge of a
piece of fine sand or emery paper, which is of such alength

COMBINED PAPER WEIGHT AND PENCIL SHARPENER.

as to admit of its being wound several times around the
rollers. The paper passes over a bar placed across the top
of the box parallel to and between the rollers, and thus pre-
sents a wide surface upon which the pencil may be con-
veniently sharpcned. When the exposed part of the paper
becomes worn, a clean portion may be broughtup by sim-
ply turning one of the rollers. All the dirt is collected at

DECISIONS RELATING TO PATENTS,
United States Circuit Court.—Northern District of
Illinois.
THE BROWN MANUFACTURING COMPANY 3. DEERE & CO.

Blodgett, J.:

The first claim of letters patent No. 190,816, granted to
William P. Brown, May 15, 1877, for an improvement in
couplings for cultivators, examined, sustained, and the de-
fendant held to infringe.

The phrase in the claim ‘“ against or with the weight of
the rear cultivators or plows” should not be read, as de-
fendant contends, ‘‘against and with the weight,” etc.
There is no uncertainty or ambiguity in this claim. The
claim is comprehensive enough to cover both the arm, M
(by which a spring power is applied), and the arm, M' (by
which the draught power can be applied), for the purposes
to which the inventor proposed to apply them.

The objection thatthe specification describes and the claim
covers a useless form or construction, as well as a useful
one, is of no avail where the infringer uses the lutter. The
well known maxim applies, ¢ Utile per tnutde non vitia:
tur ®—that which is serviceable is not to be rendered in-
valid by that which is useless.

Transferring the point of applyiug the lifting force of a
spring from a point behind the forward end of the beam to
an arm on the coupling, to which the beam is pivoted, Aeld
to involve patentable invention.

The fact that not only the defendants in this case, but
otherlarge manufacturers of cultivators, have at once adopt-
ed substantially the same auxiliary lifting devices shown in
complainant’s patent is evidence of the popular acceptauce
of this as a practical solution of many of the difficulties
which had been encountered in the attempt to use the older
devices, and is such a change and improvement as required
more than mere mechanical skill, and brings this device
fairly within the domain of the patent laws. *

The fact that these older devices—Stover of 1870 and
Brown of 1872—which it is now claimed were susceptible of
being modified by mere mechanical skill into a machine in
its operation and effect like that shbown by the complainant’s
patent, rested without any such modification until the pre-
sent patent was promulgated, held to be quite conclusive
proof that it required something more than mechanical skill
to produce what is shown in this patent.

United States Circuit Court.—Southern District
of New York.

HOLMES ELECTRIC PROTECTIVE COMPANY ¢S. METROPOLI-
TAN BURGLAR ALARM COMPANY.

‘Wheeler, J.:

Patent No. 120,874, granted to Edwin Holmes and Henry
C. Roome, November 14, 1871, construed to be for an elec-
trical covering fitting the outside of safcs, as distinguished
from an electrical protection applied to houses and other
buildiogs and to rooms. The patent sustained, and a pre-
liminary injunction granted.

The provision of the statutes that a United States patent
for an invention previously patented abroad shall be so
limited as to expire at the same time with the foreign patent
seems to mean that the term of the patent here shall be as
long as the remainder of the term for which the patent was
granted there, without reference to incidents occurring after
the grant. It refers to fixing the term, not to kecping the
foreign patent in force.

Rifle Caliber Machine Guns,

Lieut. Sleeman, in an article in the V. A. Review for Octo-
ber upon the development of machine guns, says:

The use of rifle caliber machine guns offers to a general
the simplest and most effective means whereby to intensify
rifle fire at any point of his position, without causing the
offensive or defensive power of any other part to be weak-
ened for this purpose.

Rapid firing single barreled shell guuns possess some ex-
ceedingly important features for the military service,
whether used in the field, as mountain guns, or for the arma-
ment of fortifications and earthworks. The properties
that most strongly recommend these guns for serv-
ice in the field are rapid fire, little or no reccil of gun
carriage, mobility, simplicity of mechanism and manipula-
tion, and, lastly, the use of made-up or self-contained car.
tridges. It is difficult to conceive of more suitable guns for
light horse artillery. Take, for instance, a battery of six
rapid firing three-pounder shell guns, each capable of dis-
charging eight projectiles in half a minute, with deliberate
aim between each shot. A battery of this nature could in
this short period of time deliver forty-eight projectiles, equiv-
alent to 144 pounds of metal, and if common shells were
used, with 1,440 splinters, or for shrapnel shells, with 2,016
lead bullets. Such a rain of bursting shells would create
terrible confusion, and bave a most demoralizing and de-
structive effect, if thrown among a body of troops, while if
directed against earthworks or houses, the continuous fire
of shell after shell would scon produce considerable damage.
The comparative lightness of these weapuns would permit
of their being provided with an effective shield protection
without reducing to any serious extent their property of
mobility; besides, the additional weight of this shield would
permit of a larger powder charge being used, with a corre-
sponding increase in initial velocity, accuracy, and power.
Three-pounder guns have been referred to, but six-pounders
are also adapted for field service, by allowing them to recoil

the hottom of the box. The devicealso forms a very handy | and automatically return to their original positions without

paper weight,
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Vermilion.—Its Manufacture in China,

The Chinaman has no knowledge whatever of chemistry,
and of the principles of natural philosophy and statics gene-
rally his notions are of the most rudimentary and primitive
description. How then, in the face of these obvious disad-
vantages, have the Chinese contrived to place themselves in
the front rank among nations in the matter of certain chem-
ical manufactures, one of the most important of which is
the subject of this article—vermilion? In our last article
we have seen with what ingenuity and pertinacity in carry-
ing out his ends the Chinaman has succeeded in making
perhaps the most delicate and perfect iron castings in the
world.

He has succeeded in that instance not by any deep re-
searches into the hidden mysteries of nature, by no process
of thought involving an inquiry into the *‘ reason why:” to
this the Chinaman is averse, the whole tendency of his edu-
cation, such as it is, tends to made him satisfied with ob-
serving effects; it is sufficient to him to know that things
are so, without going into troublesome or elaborate investi-
gations into those changeless laws of nature into which his
philosophy teaches him that, as he cannot alter or control
research, is fruitless; but that he bas in his own small, in-
genious, patieut way observed effects to very good purpose
the unrivaled excellence of some of his manufactures testi-
fies. We will now enter a vermilion manufactory, and
wartch the process from the first stage of mixing its two in-
gredients—mercury and sulphur—to the final process of
weighing and packing this costly and beautiful pigment for
the market.

The first objects to attract the visitor’s attention on enter-
ing the yard attached to the works will probably be large
piles or stacks of charcoal, crates or baskets of broken
crockery ware, and numerous rusty old iron pans of some-
what similar shape to the rice pans previously described, but
considerably thicker and heavier. Therewillalso probably
be a few broken and disused cast iron mortars. All these
articles are the cast off or worn out implements of the manu-
facture, and will be described in their proper order. On
entering the factory proper, scores of little stone mills, each
being turned by one man, and other long rows of workmen
weighing out and wrapping up the vermilion, will be seen.

The furnaces are then arrived at; these may be a score or
more in number and may be ten or twelve in each furnace
room, five or six on each side. After passing these the
stores of quicksilver, sulphur, alum, glue, new spare iron
pans, serviceable crockery ware, and sieves, and other uten-
sils used in the factory are arrived at, and this completes the
view of the works. * The iron pans in which the vermilion
is sublimed are those referred to above; they are circular
and semi-spherical in shape; all are of the same size and
weight; theyare cast upside down, and in the casting, arun-
ner or lump of iron, two and three-eighths inch in diameter
by from six-eighths to one inch in depth, is purposely left on
every pan, in order to enable the workman the more readily
to handle the pan when stirring up its contents, The size
of the pans proved by actual measurement to be twenty-nine
and a quarter inches in diameter, by eight and seven-eighths
inches deep, and the weight forty catties, or say about fifty-
three pounds. These pans are set in rows of five or six on
each side of a small rectangular room, in size some twelve
feet by fifteen feet; the door of this room is of wood, and
contains an aperture a few inches square in order to enable
the workman to watch the progress of his operation, from
time to time, without the necessity of lowering the tempera-
ture of the apartment by opening the door. The pans are
set in brickwork, each pan having beneath it a grate to hold
the charcoal used as fuel. There is no communication be-
tween the grates or furnaces under each pan, and no chim-
ney, the fiames and products of combustion finding exit from
the front of the grate, which is left wholly open atall stages
of the operation.

The process of manufacture is as follows: Taking an iron
pan, which is of four inches smaller diameter than those de-
scribed, and also in all other respects proportionately less,
except the runner, which is the same size, a skilled work-
man proceeds to weigh out seventeen and one-third pounds
of sulphur. This he places in the pan, and adds about half
the contents of a bottle of quicksilver. The pan with its
conlents is then put upon a small earthen brazier or portable
furnace, the fuel used in which is charcoal. When the sul-
phur is sufficiently melted, the workman, taking an iron
spatula or stirrer, rapidly stirs up the quicksilver with the
sulpbur, and gradually adds the remaining contents of the
bottle of quicksilver, stirring the two ingredients together
meanwhile until the mercury has wholly disappeared, or
““been killed,” as the Chinese put it. When this takes place
the pan is removed from the fire, a small quantity of water
is added, and rapidly stirred up with the contents of the pan,
which have now assumed a dark blood-red appearance and
semi-crystalline structure.

This mass is then turned out of the pan iato an iron mor
tar, and then broken up into a coarse powder. This forms
a charge for one of the large pans previously described, and
when sufficiect material has been prepared to charge all the
pans in one furnace chamber the sublimation is proceeded
with as follows: All the pans having received their quantum
of crude vermilion, this is covered with a number of crock-
ery or porcelain ware plates of tough, strong manufacture,
each about eight inches in diameter; some of these plates,
however, are broken up,and are in a more or less fragmentary
condition. When these plates have been piled up into a
dome-shaped heap of the same shape as the bottom of the

upper pan, to which they should extend, the whole is cov-
ered with one of the smaller pans previously described. Now,
it will be remembered than the smaller pan was of four
inches less diameter than the larger one; there will conse-
quently be a circular space of two inches all round between
the circumference of each pan.

Consequently the rim of the upper or covering pan will
be about two inches lower than the rim of the lower pan;
there will also be some four inches space horizontally be-
tween the rim of the larger iower pan and that portion of
the smaller pan which is atthe same height as the rim of the
larger one. Thisspace is carefully filled with a clay luting
into which some holes, generally about four in number, are
pierced, extending down to the rim of the smaller pan or
cover; this is done in order to allow the heated air and other
matters to escape. All the pans in one furnace chamber be-
ing thus charged ana covered, the fires are lighted. The
flames from the charcoal should occasionally play several
feet above the mouths of the furnaces. The door of the
chamber is kept closed, except wheu it is opened for a mo-
ment in order to enable the workman to replenish the fires,
which musi be kept up at a fierce heai for eighteen hours.
During the process a blue lambent fiame is seen to play above
each of the four holes which are pierced through the clay

luting of the pans, so it is evident that a considerable quan-.

tity of either one or probably both the izgredients is wasted.

After cighteen hours the fires are allowed to go out, and
the contents of the pan cool down. When this is accom-
plished, the greater portion of the vermilion will be found
adhering to the lower surface of the broken up porcelain
plates with which the crude product is covered. The vermil-
ion is then carefully removed from the porcelaiu by means of
chisels, and is now ready for the elutriating mills. Another
portion of vermilion of not s0 good quality is found adbher-
ing to the upper iron pan and that obtained by washing the
clay luting in a cradle, as diggers wash dirt for gold. This
together with the wipings and scrapings generally is mixed
up with alum and glue water into cakes, and, after drying
on a brick surface heated beneath by means of wood or
charcoal, is powdered up on a mortar, and resublimed when
a sufficient quantity has accumulated. R

The vermilion which was removed from the porcelain
plates is of a blood red color and crystalline structure. This
is then powdered up in a mortar and removed to the levigat-
ing noills; these are the ordinary little horizontal stone mills
used by Chinese and other natives of the East to grind rice
and other grain into flour or pulp, as the case may be. Each
stone is about two and a half feet in diameter; the lower
stone is stationary, the upper is turned by a direct-acting
piece of wood having a hole in it, which works a wooden peg
affixed to the upper stone, which is made to revolve by a
backward and forward movement of the piece of wood, or
handle, some three or feet long, previously mentioned. One
man turns eachmill. 'The upper stone hasa small hole in
it near its center, down which the workman from timeto time
pours a little spoonful of the powdered vermilion, which he
washes down into the mill with water; as he turns the mill
the workman keeps continually ladling little spoonfuls of
waterr down the aperture or hole in the upper stone; the
ground and thus elutriated vermilion, as it escapes from be-
tween the stones, is washed down by the water into a vessel
placed beneath to receive it.

When work is suspended for the evening, the ground ver-
milion is carefully stirred up with a solution of glue and
alumin water, in the proportion of about an ounce of each
to the gallon. The glue has been made to mix with the
water by previously heating it with a small quantity of
water; the earthen pots in which this process is effected each
hold about six gallons. The mixture is then left to settle.
In the following morning the mixture of glue and alum is
poured off the vermilion, and the upper portion of the cake
of vermilion at the bottom of the vessel—that is, the portion
which remained longest suspended in the liquid—will be
found to be in a much finer state of subdivision tban the
lower portion, which requires to be again elutriated as on
the previous day; this separation of the more finely divided
vermilion from that which was coarser by suspension in a
dense medium, is a really most ingenious process, for which
we should give the Chinamen every credit.

The process of grinding, elutriation, and separation of the
coarsely ground from the fine vermilion sometimes requires
to be several times repeated, in order to fully bring out the
color. Asafinal process the damp cake of finely ground
vermilion is stirred up with clean water, and allowed to set-
tle down until the next morning, when the water is care-
fully poured off into large wooden vats to still further de-
posit a small quantity of vermilion still remaining in sus-
pension, and the vermilion dried in the open air on the roof
of the premises. When quite dried the cakes of now full col-
olored pigment are carefully powdered and sifted by means
of square muslin bottomed sieves, contained in a covered box
some two feet high by two and a balf wide, in which the
sieves, which slide on a framework inside the box, are jerk-
ek backward and forward by means of a handle on the out-
side of the box or case containing them,

The now fully prepared vermilion is removed to the pack-
ing house, where may be seen rows of workmen, men and
boys, seated before a series of tables. Between every two
workmen is ¢ third, with a small pair of scales, which he
holds in his left hand; and as the workmen on either side
place before him the little pieces of paper in which the ver-
milion is to be wrapped up, he weighs into each paper one
tael (about an ounce and a third avoirdupois) weight of ver-
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milion; the papers are two in number, the inner a black or
prepared paper and the outer a piece of ordinary white
paper. After being wrapped up the packets are placed in
rows before another workman, who stamps them with a
seal containing in Chinese characters the name and address
of the manufactory in which the article has been made, and
the quantity and quality of vermilion contained in the
packet.

The rapidity and deftness of the Chinese workmen at this
employment is really surprising; the stamping, for instance,
is effected at the average rate of sixty impressions per mi-
nute, and the wrapping up is carried on with proportionate
rapidity. The mixture of alum, which is the ordinary
aluminum potassium sulphate, with the vermilion, in one
of its stages of manufacture as described above, is not add-
ed, as at first sight we thought it might be, merely to assist
in clarifying or purifying the water by causing it to deposit
its sediment, but seems to have some peculiar effect upon
the color. Although what may be the rationale of the pro-
cess, or how it acts, we cannot quite clearly see; the glue is
added as described above merely to favor separation of the
finely elutriated vermilion by holding it longer in suspension
than the coarser particles, which sink first, and may there-
fore be separated in their order of stratification.

The actual composition of vermilion is one hundred parts
of mercury to sixteen of sulphur, when both these ingredi-
ents are in a perfectly pure state; the excess of five and one-
third pounds of sulphur added by the Chinese is probably
volatilized and lost in the process of sublimation, or as the
sulphur used is generally not quite pure, a part may go for
foreign matter contained in the sulphur; the balance being
probably the raison défre of the blue lambent flame seen
playing over the apertures in tie luting during the sublima-
tion process. For a people, having like the Chinese no
acquaintance with even the first rudiments of chemistry,
the proportion of ingredients taken—fifty-six and one-quar-
ter catties to 13 catties, or say 75 pounds to 17 and one-third
pounds—shows wonderfully accurate powers of observation
and a knowledge of combining proportions only to be gained
by much experience and a long extended series of careful
observations highly creditable to the manufacturers. The
entire process is one of the most ingenious and interesting to
be seen in any part of the world.

Hong Kong, March 29, 1384.

—T.1 B., Chem. News.
B o
Mounting Prints on Muslin,

At a recent meeting of the Rochester Photographic So-
ciety, Mr. J. M. Fox gave the following account of his
method of mounting prints on cloth, He said:

¢« After trying many experiments in double mounting on
mus'in I have adopted the following method: I prepare seve-
ral yards of cloth at a time by sizing with starch, and
always keepa roll of it on hand ready for use. Whiledamp
the cloth is stretched not too tightly on a frame, and sized
plentifully with warm starch paste¢ made ratber thin, and
spread on evenly. Where large quantities of muslin are
used, perhaps tenter bars might be employed to advantage
for stretching. When dry cloth is cut to the size required
before mounting, allowance being made for the expansion
of the prints, if the starch for mounting be used while warm
(which I think is preferable), it should be as siiff as can be
conveniently spread on the print, for the reason that it will
expand the cloth less and dry quicker. From the moment
the first print touches the cloth dispatch is important; there-
fore both prints are first pasted, one being laid aside ready
to be picked up quickly. The first print is rubbed down
with a hand roller, which can be done more expeditiously
than with the hands. When the second print is properly laid
on the side there isless occasion for haste, and rubbing down
by hand is preferable; because, although the roller does the
work perfectly on the first print mounted, it is liable to
leave air bubbles in rolling down the second one. To avoid
bubbles in the hand rubbing, the strokes should be toward
the middle of the print, and not in every direction from the
center. When the mounting is completed, the prints are
placed between papers and covered immediately with seve-
ral folds of cloth of sufficient weight to keep them in place.
To facilitate drying they may be aired after an hour or two
and placed between dry papers and again covered with the

cloth.”
R B

A Mischievous Toy.

On each side of 108th St., between Third and Lexington
Avenues, this city, is a row of new fluts. The row on the
south side is almost completed, but a very large number of
the whole glass windows have been shattered. The hole in
the glass is generally small and round, with fracturcs ex-
tending in all directions.

‘“The boys do it with what is just now the most popular
toy Harlem ever saw,” said a policeman in Lexington Ave-
nue. ‘‘The toy is made like the stock of a gun. A short,
hollow,wooden cylinder fits into the channel of the gun stock
and is secured near the muzzle of the stock hy a stout rub-
ber cord. When this cylinder is pulled back to the posi-
tion a gun lock would occupy, it is caught on a trigger. The
boys put a lead bullet into the little cylinder, aim at a win-
dow a square away, and pull the trigger. A jingle follows
every time. Sparrows and cats even have been Kkilled by
the bullets. It has been impossible 8o far to catch the boys
in the mischief, because there is nothing to tell where the
shot comes from. Unless we are lucky enough to see some
of them in the act, we will probably not beable to stop the
destruction.™ V
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MECHANICAL INVENTIONS,

A bearing for spindles of spinning ma-
chines has been patented by Mr. Albert R. Sherman,
of Pawiucket, R.I. This inventiyn combines with
the spinning bolster and case a bail or detachable stiff
vertical supporting pin with free lateral movement, the
pin or ball stepped at its lower end in the bottom of
the bolster case, and the oil cushion between the bol-
ster case and the bolster being preserved in the plane
of the whirl.

—————— - ——————

AGRICULTURAL INVENTIONS,

A combined corn planter and fertilizer dis-
tributer has been patented by Mr. William Cassill, of
Hamden Junction, Ohio. This invention covers im-
provements on a former patented invention of the same
inventor, making the machine more convenient in use
and more reliable in operation.

A check row corn planter has been patent-
ed by Mr. Stephen E. Williams, of Rockport, Mo, The
frame is mounted on a stationary axle with rotating
wheels, and hinged to it is a frame with rotating axle
snd flxed drive wheels, so the drive wheels can be
raised from the ground; there are also hinged markcr
bars which can be readily raised aund lowered.

A corn harvester has been patented by Mr.
John E. Smith, of Wilmington, Del. The cutters are
arranged to cut two rows of corn at one passage across
the fieid, the outer cutier, or the one most remote
from the team, being in advance of the inner one,
there being also an evener chain for bringing the butt
ends of the two rows of stalks together to be bound
as fast as they arc cut.

A barrow attachment for plows forms the
subject of a patentissued to Mr. Enoch Calvin Eaton,
of Pinckneyville, I1l.  An obtuse angled bar earrying
teeth on its outer arm is so combined with a turn plow,
another bar bent at both ends having teeth adapted to
work rearwardly, as to form a harrow rigidly attached
to the plow beam, to pulverize and level the soil. cut-
ting down the high parts of the furrow slice and fill-
ing the low places.

oo
-9

MISCELLANEOUS INVENTIONS,

An oil filter bas been patcnted by Mr. Dan-
iel S. Neiman, of Fargo, Dakota Ter. Itisa tank with
a funnel at its upper end and a series of shelves with
layers of charcoal, lime, and woolen cloth, with a steam
coil surrounding the lower end of the funuel.

A hair spring regulating pin for watches
has been pateated by Mr, George F. Johngson, of Auro-
ra, Ill. In combination with the regulator and its pins
is u spring, so airtached and arranged as to close by its
tension on or against the under or exposed ends of the
regulator pins.

A paper box machine has been patented by
Mr. Maurice Marques, of New York city. 'There are
male and female cutting dies, with expanding plites,
and means for operating them, so the paper bogx may
be formed of a single blank cut from a sheet of paste-
board or other suitable material.

A pump has beep patented by Mr. Luis G.
Careaga y Saenz, of Puebla, Mexico. It is a double pis-
ton pump, with rigid pistondisk and rod arranged ec-
centrically, with a segmental plate attached to the disk
and rod, a flanged imperforate rubber plate, and various
othernovel features.

A clock striking mechanism has been pa-
tented by Mr. Lucien Diacon, of Chaska. Minn. The
ohject of this invention is to simplify the construction
and reduce the cost of clocks intended to strike the
hours and theirsubdivisions,as well as prevent their
becoming easily disarranged.

A horse detacher has Leen patented by
Messrs, John E. Stevenson and Joseph Forsyth, of
Brighiton, T'enn. This is an improved contrivance of
trace hooksand means for unhooking the traces there-
from, to provide simple and efficient means of escape
from the horses when they become uneontrollable.

A line throwing gun has been patented by
Mr. Jeremiah Williains, of Hartford, Ky. There are
side openings in the barrel about the middle of its
length, and there is a cone held to turn on the barrel
on which the line secured to the dart is held, the dart
having a wad held on its butt end by a ecrew.

A distributing roller for mucilage, gum,
etc., has been patented by Mr. Joseph A. Conwell, of
Vineland, N. J. This invention consists of a roller
with an annular groove at each end inclined inward
from the rim toward the central axis, making pockets
for the mucilage flowing down the ends of the roller.

A plumb bob has beer patented by Mr.
George Morrison, of Elmira, N. Y. In its upper hol.
low portion is a spring barrel gearing with a pinion on
a shaft, a reel being mounted on the shaft with its peri-
phery notched for the engagement or a spring pawl for
holding the reel at any desired point.

A nut for carriage axles bas been patented
by Mr. Robert M. Pierson, of Mayesville, S. C. The
nut is hollow, with adjustable covers for taking up the
endwise wear of the axie box'in the hubs of carriage
wheels, and it has a locking device for maintaining the
hollow nut and core in any given relation to each other,

A paperbanger’s table has been patented
by Mr. Lewis A. Young, of Stanstead, Quebec, Cana-
da. Thisinvention combines, with a frame, means
for trimmiug the edges of the paper, for distributing
the paste, and an endless conveyer belt upon which
the paper is conducted after having been supplied
with paste.

A chain pump has been patented by Mr.
George W. Derrick, of Centerville, Ore. This inven-
tion covers a special combinatfon of parts to lesser: the
friction and wear upon rubber buckets, and also to al-
low the well pipe to be readily clearea of sediment and
the water to be easily discbarged from its npper part to
prevent freezing.

A circular saw lifter has been patented by
Mr. William G. Baumgardner, of Filer City, Mich. It
is & yoke with a handle pivoted on each of its parallel
bars, with a cam Iug on one side of the pivot adapting
the two handles to form gripping bars, between which
the toothed edge of the saw may be inserted, so as to
be gripped and held firmly.

A band truck has been patented by Mr,
Joseph Annin, of Brooklyn, N. Y. The truck frame is
of cast iron, with jaws cast in one piece therewith, and
having parallel extensions for receiving clamping bolits,
the handles having sockets or clamping jaws for secur=
ing them tightly, and so they may be couvenientiy at-
tached and removed.

An automalic safety brake for horse pow-

: ers has been patented by Mr. William L. Remington,

of Meriden, Conn. This invention consists principally
of a system of levers applied to the ordinary brake
lever in such manner that a downward movcinentof the
main horizontal lever of the system will shove forward
the brake lever and apply the brake.

A safe has been patented by Messrs. John
W. Johnston, of Richmond, Va., and J. H. Rogers, of
Washington, D. C. An envclope is made to cover the
entire safe, the envelope being wholly or partially ad-
justable, with means for adjusting, and an electro mag-
netic locking device for precluding the movement of
the envelope except within certain intervals of time.

A carpet fastener has been patented by Mr.
James A. Waters, of New York city. A hooked clamp
plate is employed, journaled in suitable blocks or
standards, and acted upon bty springs, for grasping and
holding the edge of the carpet, s0 the carpets may be
held without injury and easily taken up and replaced,
avoiding the use of tacks, hooks, etc.

A rope supporter for hay and other car-
riers has been patented by Mr. Richard Tennant, Jr.,
of Woodland, Wis. It is made with a pulley to receive
the rope, bars, and wheels to carry the puliey, and
spring catches to enzage with the carrier, preventing
the rope from sagging, and lessening the spuce travel-
ed by the horse at each trip.

A mowing machine knife has been patent-
ed by Mr. John M. Hamblin, of South Union, Ky.
This invention provides a light, strong serviceable
knife bar and knivee, which may be worked a long
time without excessive gumming and with little power,
and which will allow of a quick, easy, and accurate
sharpening of the knives when dulled.

A door hanger has been patented by Mr.
George H. Burrows, of Somerville, Mass. Itis made
with a traveliog bar with a longitudinal slot to receive
the wheel, and long rabbets in its lower side to receive
and travel npon the journals of the wheel, the im-
provement being especially applicable to car doors,
though useful for other purposes.

A hoot or shoe polishing machine bas been
patented by Mr. Arthur A. Sparks, of Trenton,N.J. It
consists of a frame mounted loosely on a shaft and
carrying revolving brushes, which may be swnng around
to the work by turning the frame in vertical plane, the
brushes being revoived by belts leading from a fixed
pulley on the shaft.

A spoon bowl has been patented by Mr.
Henry Nickolds, Sr., of Taunton, Mass. The bowl
of this spoon by this construction, instead of having a
sharp edge, bias its margin bent outward or extended
in the manner of a flange, or made with what is styled
a returned edge, so it will present a more smooth and
agreeable surface to the upper lip.

A pole attachment for wagons has been pa-
tented by Messrs. Alfred T. Hawk and Joseph W.
Scoit, of Preston, Ohio. It is made with a socket bar
secured to the hounds at the forward side of the axle
by clips, and a socket bar secured to the forward part
of the bounds by a keeper,and properly strengthened
by brace rods, so two poles can be readily applied to
the wagon.

A washing machine has been patented by
Mr. Merritt W. Palmer, of Holland, Mich. This in-
vention covers certain improvements in clothes washers
where the wateris forced through thc ciothes by air
being compressed in the vessel, a valve admiiting air
but preventing its escape, the up and down movement
of the washer cffectively acting to force soapy water
through the clothes.

A belt clamp has been patented by Mr.
Eleazer Ainsworth, of Wilmingtorn, Del, Clamp bars
are provided with convex sides facing each other, the
bars having grooves in the ends increasing in-depth
from the outer to the inner edges, to permit inclining
the clamp bars to the screw rods, the invention being
an improvement on a former patented invention of the
same inventor.

A marker for weather boards, flooring, and
jambs has been patented by Mr. John Hamm, of Mem-
phis, Kansas. It consists of a rule formed of two sirips
of wood, connected together at one end by a hinge and
at the opposite end by a transverse screw, each strip
having a short arm, and each side of the rule a stand-
ard with a shouldered projection, with other novel fea-
tures.

A saw mill head hlock bas been patented
by Mr. Robison W. Shelbourne, of Blandville, Ky.
There is a wheel with shaft gearing with the log set-
ting shaft, a rising and falling rail adapted for contact
with the wheel, an apparatus for actuating an endwise
movable bar, and other novel features, to etfect in an
improved way the manipulation of the log in present-
ing it to the saw.

A cotton gin breast has been patented by
Messrs. William F. Smith and William W. aAdams, of
Ozark, Ark. There is a suitably supported flexible
breast back comprising one or more belts armed with
strips upon the exteriorsides, and driving wheels en-
compassed by the belts, with other novel features, to
facilitate the passage of the cotton to the saws, prevent
breaking or stopping the roll, and afford increased
facility tor ginning wet cotton.

A folding skeleton gun stock has been p -
tented by Mr. Frederick Schwatka, of Vancouver Bar-
racks, Washington Ter. The skeleton extension is piv-
oted to swing upon a smaller stock of gun or pistol,
and arranged so that when closed it fits underneath the
stock; there is also a spiral articulated coustruction of
the skeleton stock, with fastenings for it closed and
extended, securing great compactness and providing
for a large extension of the stock.

A numbering attachment for printing press-
es forms the subject of four patents issued to Mr. Al-
bert R. Baker, of Indianapolis, Ind. The press has an
additional cylinder, with numbering heads properly
mounted therein, and appropriate mechanism for ope-
rating them, the cylinder being in such relation to the
regular cylinder that the numbers in tie numbering
heads willcome in contact with the paper thereon as
the cylinders revolve, with various other novel fea-
tures,

A wheelbarrow has been patented by Mr.
Joseph Annin, of Brooklyn, N. Y. The bcdy can, by
means of clamps, be secured to the handles at any de-
gired distance from the wheel, and a stiff flanged brace
sustains the tray in its normal shape, so the barrow
can be used in carrying burning coals about gas works,
melted refuse about iron works, etc. The same invent-
or has also obtained another patent covering an im-
ptoved metal wheelbarrow tray, with two angular side
and end pieces, forminga flaring body, riveted togetber
with the bottom. ’

A belt fastener forms the subject of two
patents issued to Mr. QGeorge W. Southwick, of South-
wick, Mass. It consists of a rigid plate with prongs
and eyes on both edges, the longitudinal axes being
parallel with the edges from which the prongs project,
80 the strain is distributed over the plate in all its posi-
tions; also, if the belt begins to rip, an additional plate
may be fastened on the belt, and the loops connected
with the other, the object being to unite the ends of
driving belts, o they need not be adjusted and tigbt-
ened as often as with the usual lacing.

————————————— ———
NEW BOOKS AND PUBLICATIONS.
N W

AMERICAN NEWSPAPER ANNUAL.
Ayer & Son, Philadelphia.

This a handsome octavo of nearly a thoueand hages,
containing a full list of all newspapers in the United
States and Canada; it also has classified lists of those
devoted to special subjects, as religion, agriculture,
trade. science, etc., making it an extremely valuable
and convenient reference book. From these lists we
seethat there are in 1884,12,718 newspapers aund periodi-
cals published in the United States, as compared with
11,966 in 1883—a gain of 747; while Canada shows a loss
of 9. The book may in part be styled a co-operative
publication, in which the various newspapers join with
the Messrs. Ayer & Son in getting out a volume which
will give the greatest amount of information about their

i business.

Dynamo-ELEcTRIC MAcCHINERY. By Sil-
vanus P. Thompson. E. & F. N. Spon,
London and New York,

This volume is based on the Cantor lectures of the

| author before the Society of Arts, in 1882, but affords a

good deal more than a mere reprint of those papers,
which were at once republished and widely circulated
in America and througbout Europe. The present work
is areview of what has been done, down to the pre:-
ent time, in converting the energy of mechanical mo-
tion into that of electric currents, and vice versa, a
subject in the investigation of which the writer has
been prominent for rome years past, His papers have
beenread, and his judgment is highly valued, by all
thorough investigators in this field.

WONDERS AND CURIOSITIES OF THE RAIL-
way. By William S. Kennedy. S. C.
Griggs & Co., Chicago.

This is a plearant book for a traveleron a journey by
rail, with which to while away an hour. There are
few matters in it with which an ordinary engineer oran
inielligent mechanic is not already conversant, but it is
sometimes agreeable to refresh the memory with a book
of this kind, which interests without taxing the mind,

THE Boox Buyer.—This is the title of a very
excellent onthly periodical issued by the well known
publishers, Messrs. Charles Scribner’s Sons, 743 Broad-
way. It contains the titles and prices of all the princi-
pal new books issued during the month, interesting
literary information, elegant extracts from the latest
and best works. It is in short a guide and summary of
current literature, American and foreign. It is full of
useful suggestions for readers, and merits the wide
circulation it enjoys; 80 cents a year, 5 cents per copy,
38 pages.

Received.

FARLEY'S REFERENCE DIRECTORY OF THE
MacHINISTS, IRON, STEEL, AND METAL
WoOREKING TRADES oF THE UNITED
StaTeES. A. C. Farley & Co., Phila-
delphia,

THE MAN WONDERFUL IN THE HOUSE BEAU-
TIFUL. An Allegory. By Drs. Charles
B. and Mary A. Allen., Fowler & Wells
Co., New York.

THE PRACTICE oF ORE DRESSING IN EUROPE.
By Wheaton B. Kunhardt. John Wiley
& Sons, New York.

AN IMPORTANT QUESTION IN METROLOGY.
By Charles A. L. Totten. John Wiley
& Sons, New York.

TaE THEORY OF DEFLECTIONS AND OF LATI-
TUDES AND DEPARTURES. By Isaac W.
Smith, C.E. D. Van Nostrand, New
York.

SELF-RAISED, OR FROM THE DEPTHS.
Mrs. Emma D. E. N. Southworth,
B. Peterson & Bros., Philadelphia.

By
T.
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Business and Personal.

The Charge for Insertion under this head is 9ne Dollay
a line for eack insertion ; about eiqht words io a line.
AdQvertisements must be received at publication office
asearly as Thursday wmorning to appear in next issue.

Cities over 10,000 population wishing cheapest, best,
highest speed street railway, address Stewart & Co.,
3041 Dauphin, Phila.

Darwin’s * Origin of Species ”* ; works by Tyndall,
Huxley, Spencer, etc.. cheap enough for all. Write for
a catalogue. J. Fitzgerald, 20 Lafayette Place, N. Y.

Practical man wanted. A man thoroughly posted in
the manufacture of machine and planer knives, and
competentto take charge of men. Bestofreferencesre-
quired. Michigan Saw Works. East Saginaw, Mich.

For Sale. Canada patent, dated Sept. 19, 1884. The
U. S. patent just issued is proving a great success. Must
have funds. Wiil sell cheap. lienry Binley, 594 Broad-
way, Albany N. Y.

For Sale. A very important patent automatic turn
table for horse cars. All States and Territories for sale
except Louisiana. Patented Sept. 16, 1834. Apply to
C. F. Bollwitt, 170 Orleans, New Orleans, La.

The Cyclone Stcam Flue Cleaner on 30 days’ trial to
reliable parties. Crescent Mfg. Co., Cleveland, O.

For Steam und Power Pumping Machinery of Single
and Duplex Pattern, embracing boiler feed, fire and low
pressure pumps,independent condensing outfits, vac-
uum, bydraulic, artesian, and deep well pumps, air com-
pressors. address Geo. F. Blake Mfg. Co.. 4 Washing-
ton St., Boston; 97 Liberty St.. N Y. Send for Catalogue.

Blake’s Patent Belt Studs. the strongest and best fas-
tening for Rubber and Leather belts. Greene, Tweed
& Co., N. Y.

Quinn’s device for stopping leaks in boiler tubes.
Address S. M. Co., South Newmarket, N. H.

Mills, Engines, and Boilers for all purposes and of
every description. Send for circulars. Newell Univer-
sal Miil Co., 10 Barclay Street, N. '¥.

Wanted. —Patented articles or machinery to manafac-
tureand introduce. Lexington Mfg. Co., Lexington, Ky.

Bruch Electric Arc Lights and Storage Batteries.
Twenty thousand Arc Lights already sold. Our largest
machine gives 656 Arc Lights with 45 horse power. Our
Storage Buattery is the only practical one in the market.
Brush Electric Co., Cleveland, O,

‘““How to Keep Boilers Ciean.” Book sent free by
James F. Hotchkiss. 86 John St., New York.

Stationary, Marine, Portable, and Locomotive Boilers
a specialty. Lake Erie Boiler Works, Buffalo, N. Y.

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

The Hyatt filters and methods guarantced to render
all kinds of turbid water pure and sparkling, at economi-
cal cost. The Newark Kiltering Co.. Newark, N.J.

Steam Boilers, Rotary Bleachers, Wrought Iron Turn
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa.

Send for Monthly Machinery List
to the George Place Machinery Company,
121 Chambers and 103 Reade Streets, New York.

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

For Power & Economy, Alcott’s Turbine, Mt.Rolly, N. J.

It an invention has not been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtained. For instractions
address Munn & Co., SCIENTIFIC AMERICAN Patent
agency,361 Broadway, New York.

Guild & Garrison’s Steam PPump Works, Brooklyn,
N. Y. Steam Pumping Machinery of every descrip-
tion. Send for catalogue.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nicke! salts. polishing compositions. etc. Com-=
plete outfit for plating, ete. Hanson & Van Winkle,
Newark, N. J., and 92 and 94 Liberty St.. New York.

Suppiement Catalogue.—Persons in pursuit of infor-
mation on any special engineering. mechanical. or scien-
tific subject. can have catalogue of contents of the Sci-
ENTIFIC AMELRICAN SUPPLEMUENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanies, and physi-
cal science. Address Munn & Co . Publishers, New York.

Machinery for Light Manufacturing, on hand and
built to order. £. E. Garvin & Co., 139 Center St., N. Y.

Munson’s Improved Portable Mills, Utica, N. Y,

Mineral Lands Prospected, Artesian Welis Bored, by
Pa.Diamond Drill Co. Box 423. Pottaville, Pa, See p, 141,

C. B. Rogers & Co.. Norwich, Conn,, Wood Working
Machinery of every kind. See adv., page 142.

Curtis Pressure Regulator and Steam Trap. See p. 222.
Woodwork’g Mach’y. Rollstone Mach. Co. Adv., p. 222,
Drop Forgings. Billings & Spencer Co., Hartford, Conn.

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure

asbestos goods of all kinds. The Cnalmers-Spence Co.,
419 East 8th Street, New York.

Clark’s Rubber Wheels. See adv. next issue.

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

Emerson’s 188432 Book of Saws. New matter. 75,000.
Free. Emerson. Smith & Co., Limited, Beaver Falls, Pa.

Cotton, Rubber, and Leather Belting. Steam Engine
Paeking of all kinds. Greene, Tweed & Co., 118 Cham-
bers 8t., New York.

Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 237.

Hoisting Engines. Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co., Philadelphla, Pa.

U. 8 Standard Thread Cutting Lathe Tool.
Whitney Co., Hartford, Conn.

For best low price Planer and Matcher. and latest
improved Sash, Door, and Blini Machinery, Send tor
catalogue to Rowley & liermance, Williamsport, Pa.

The Porter-Allen High Speed Steam Engine. South-
wark Foundry& Mach. Co.,430 Washington Ave.,Phil.Pa,

Split Pulleys at low prices, and of same atrecgth and
gppearance as Whole Pulleys. Yoeom & Son’s Shafting
Works, Drinker St , I’hiladelphia. Pa.

Pratt &
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HINTS TO CORRESPONDENTS.

Name 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 auswers should
give date of paper and gage or number of question.

Inquiries not answered in reasonable time should

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all, ¢ither by Jetter
or mail. each must take his turn.

Special Information requests on matters of
Fersonal rather than general interest. and requests

or Prompt Answers by Letter, should be
accompanied with remiitance of $1 1o $5, according
to the subject. as we cannot be expected Lo perform
such service without remuneration.

Scientific American Supplements referred
to may be had at the office.  Price 10 cents each.

Minerals seut forexamination should be distinctly
marked or labeled.

(1) J. H B. B. asks: How can I determine
the velocity of water in a pipe? I have an artesian well,
and it is suspected that there is a loss of water by per-
colation through the joints of the pipe. If there is some
simple device which I could let down 250 feet and as-
certain the velocity there, and then get it at the top, I
could of course settle the question of ioss, and ascer-
tain the amount of water. A. We know of no method
of accomp ishing what you want by getting the differ-
ence of velocities; if you could run down a self-packing
plug to the bottum of the pipe, you could then dis-
cover if there are any leaks by the subsidence of the
water in the pipe.

©2)J. A. R asks: 1. Would it do to at-
tach the engine ghaft direct to the saw shaft by a coup-
ling? A. With a slow saw and f.st feed the saw would
wedge and heat. Do not think it advisable to attach
engine shaft to saw shaft under any circumstance. 2.
I had a dispute with several persons about the length
of beltused on common steam thrashing machine. I
claim after the belt has all the grip the pulleys will
allow, then any morelength of belt is lost weight and
harder on the machinery. How is it? A. There is no
advantage in extremely Jong belts.

(8) A. D. writes: Is it necessary to oil well
fitted bearings (light work) as oftenas customary? I
know of a case where a sghaft, through neglect of an
employe, was allowed to run three months on one oil-
iugat 10,000 revolutions per hour. Not the slightest
damage was done to the * Babbitt* or to the shaft, nor
was there noise or heat. A. This looks rather extrava-
gant. There is a patent for dry journal boxes. As far
asknown tous, theyhavebeen failures. Probably the
shaft in question did not bear upon the journal box.

(4) L. D. B. asks what Bessemer steel is,
and if nails made of it are as good or any better than
the common iron nail. A. Bessemer steel is a low
grade of steel made by blowing air through molten
iron in a converter. Itis tough and strong, and is the
very best material for nails if you can afford it.

(5) J. A. L. asks: 1. What is compourd
gpirits of ammounia? CanIcompourd it? A. For com-
pound gpirits of ammonia, the aromatic spirits of am-
monia are usually dispensed by druggists. Its prepara-
tion is simple to those familiar with pharmaceutical
manipulations, and its formulaaccording to the United
States Pharmacopeeia,which describes its manufacture,
is:

Carbonate of ammonium............ . 40 parts.
Water of ammonia.........coo...... 100 ¢
Oiloflemon ...........cccevneennn.. 1 ¢
0il of lavender flowers............... 1
Alcohol ....oiviiiiiiiiiiiiiiiial ... 700 ¢

Distilled water sufficient to make. ..1000
2. Are spirits of turpentine and oil thesame? A. They
are. 3. Will the sun draw the temper from saws and
other edged tools? A. Itis generally considered that
such is the case.
6) W. R. G. asks: What will cure a dog
of the mange? A. Any of the following can be used as
lotions for the mange:

Corrosive sublimate......... . 000000000 3 ounce.

Hydrochloricacid..................... %«

Water....o.ooveereenens 0 0OO0D00 .....1 quart.
or:

Corrosive sublimate........ 000000000 1 drachm

.. ounce.
....1 pint.

or,to thelastadd a strong decoction of white hellebore,
half a pint.

(7) J. H. G. asks: Is the cause of the potato
$gcab” known, and what is the cause andremedy? A.
Potato “scab” and * skin crack,” though not identi-
cal diseases, onght to be considered together, for their
causes are apparently the same. They proceed from
an irregular suppiy of moisiure to the growing root
and plant. Where the growth has been vigorcus and
rapid, and has been then checked by drought, the ekin
of the potato becomes firm and strong; if now a sudden
and rapid growth starts,this firm skin is cracked by dis-
tention, ana the cracks extend down into the starchy
substance; this is ‘‘skin crack.” In another case,
where the new and rapid growth is perhaps not quite
so sudden in 1ts start, the skin instead of cracking be-
comesroughand thickened in patches and scales; this
is *“scab,” and results from excessive development of
the cork cells forming the inner surface of the skin.
In either case, *‘gcab” or “ gkin crack,” the tissues be-
neath become diseased and die to the depth of half an
inch more or less, of course injuring the value of the
crop. In thisdecayed tissue, various miles barely visi-
ble,and others too small to be detected without the
help of a microscope, make their home, and have been
erroneously supposed to be the cause of the injury.
These forms of disease were first described by Dr. Her-
man Schacht in his report to the Prussian Board of
Agriculture, in 1858.

(8) 8. D. R. writes: We want to make some
cider jelly. Will you please .nform me how much gela-
tue to use to a gallon of cider? A. Tomake cider

jelly, 2 ounces of gelatine are dissolved in a pint of cold
water, and when dissolved, 1pint of hot water and 1
quart of cider are added, that is, 8 ounces to the gallon.

(9) C. B. H. writes: I wish to decolorize
red wine vinegar. I think of leaching it through ani-
mal charcoal. Wil the commercial variety of that
articleanswer my purpose, or would the vinegar be too
much contaminated by dissolving the phosphates, car-
bonates, etc., in the coal? If so, how could the coal
be prepared so as to be fit for the purpose? Would
wood coal answer? A. To take away the color of vine-
gar, 2 pints red wine vinegar are mixed with 114 ounces
bone charcoal, or bone black, in a glass vessel. Shake
this mixture from time to time, and in two or three
days the color completely disappears. When the pro-
cess i8 to be performed in the large way, throw the bone
black into the cask of vinegar, shaking it from time to
time. \Wood charcoal if ground fine would answer,and
the impurities contained in it are so slight in quantity
that they can be entirely disregarded.

(10) J. B. asks what kind of cement to use
to fix a glass eye with. A. Dissolve fine glue in strong
acetic acid to form a thin paste, or use Canada balsam
orclear glue (ge'atine) to which has been added a small
quantity (one fiftieth) of potassium bichromate. The
larter soonloses its yellow tint,and becomes unaffected
by dampness when exposed to daylight.

(11) J. F. 8. asks how near a complete
vacuum can be produced by an exhaust fan. Or in
other words, how low can the mercury in a barometer
be reduced in an air tight chamber or vessel, from
which the fan is exhausting the air? A. An exhaust
fan will produce a draught, but not an appreciable
vacuum, only about equal to one or two ounces nega-
tive pressure, say about one-quarter inch on the bar-
ometer. 2. I wish to produce a partfal vacuom in an
air tight cylinder 2x10 feet, and with either a rotary
pump or fan instead of the regular air pump. Which
wonld be preferable? A. A rotary pump or any &ir
pump.

(12) W. P. W. writes: I have a steam
pump used forraising water. Pump 8}4 and 5x7inches,
Irun this pump contfnuouely 10 hours, and pump eay
9,000 gallons during thattime. The liftfrom the sur-
face of the well to top of tank 18 55 feet distance,
of well from the pump is 68 feet; suction pipe
24 inches; delivery pipe, 114 inches; I throttle
the valve so as to run rlow. The boiler pressure
averages 60 pounds, the boiler furnishing steam to
run an engine and for other purposes. I wish to find out
some method of getting at the cost of raising this
amount of water to the tank on a basis of coal price
say at three mills per pound. I also would like to
know the method used to obtain the result. A, The
computed lift of the pump in volume of water is about
18,500 pounds 1 foot high per minute. The computed
work of the pump at the pressure you name is about
40,000 pounds 1 foot high per minute. So you must
lose over 100 per cent in friction. The indication by
steam is 1)4 horse power, which, considered with the
uncertain economy of boiler, you may safely assign at
8 pounds per horse power, or say 100 pounds coal per
day, or 30 cents for coal alone. Oil, attendance, and in-
terest must be added to this for obtaining a proper
value of thecost of pumping, For the detail of these
computations we refer you to Haswell’s Engineer’s
Pocket Book.

(183) G. W. F. asks the process for cleaning
and polishing steer horns. A. Rough down the horn
with arasp or file to make the surface even. Then
scrape with broken glass or a steel scraper,such as cabi-
net makers use for finishing hard woods. Then finish
with a buff of felt (wheel or hand) with tripoli and
water. Gloss with whiting and water on a soft buff,
finishing the gloss with a cloth and dry whiting.

(14) H. L. R. asks for the best glue or sub-
stitute for glue of a waterproof nature, to use in glu-
ing the while kid leather to the pine ribs of an organ
bellows, where the bellows is situated in a damp room,
under which circumstances ordinary glue softeus, and
allows the leather to come off from the wood. A. The
addition of a small quantity of bichromate of potash to
your glue and the subsequent exposure of the glued
material to light would probably secure the degired re-
sults.

(15) E. L. desires a receipt for making a
zood stove polish or paste. A, Black lead pulverized,
1 pound; turpentine, 1 gill; water, 1 gill; sugar, 1
ounce; mix,

(16) Z. D. asks: How many gallons of water
per minute should a 8% inch pipe one foot long with a
head of 108 feet discharge? A. 6,930 galions per minute,
free from other friction than the one foot nozzle.

(17) B. J. B. writes: I am digging quite a
large cistern (13 feet diameter and 10]feet depth); would
be glad to know if it will be safe to put the cement di-
rectly over the clay side=, or whether a brick wall must
be introduced. The cistern is circular. Is there any
good recent work on the construction of cisterns? A,
You may make a good cistern wall with a concrete of
equal parts Portland cement, sharp clean sand, and
broken stone. But to make it thoroughly substantial
the concrete should be rammed between a crib and the
clay wall, so as to have a solid outside bearing suitable
for the arch or cover. If youmake a cover of concrete,
make the arch nearly hemispherical, or half a sphere,
for safety, although experienced persons could make
itmuchflatter. For the arch use 50 per cent more
Portland cement than noted above. Build the support
with scantling and boards nearly to the form required,
and cover with sand to give it a true form.:and tamp the
concrete around the outside firet. filling in solid against
the earth bearing for supporting the arch; finish at the
hole in the center last. Malke the arch at least 8 inches
thick at center and 12 inches at the outside bearings.
| We know of no book on this subject.

(18) A. L. P. asks: 1. How do astronomers
ca'culate thedi-tance to thesun or any heavenly body?
I am at a loss to see where the stariing point is, to ob-
tain the angle. A. By making a triangle of which a
part of the earth is the base; observing the zenith dis-

tance of the sun’s center at simultaneous moments,

the chord of thearc between the places of observation
being computed from measurements actually made
upon the surface of the earth for the purpose of estab-
lishing its d:ameter, upon which is based this method of
computation. The transit of the inner planets, particu-
larly Venus, has given a more refined method of tri-
angulation, which is somewhat complicated. You may
obtain a clearer insight into this subject by reading any
technical work upon astronomy. 2. A vessel moving at
the rate of 10 or 15 knots an hour. Does it leave a
vacuum or hollow in the water at the stern of the ves-
sel, or does the water follow up the vessel, so as tokeep
in constant contact with the stern? A. The motion of
vessels through the water produces a slight depression
under thestern from the inertia of the water, orina-
bility to acquire the momentum necessary to instantly
fill the cavity.

(19) E. L. M. writes: 1. Do you know of

any machine shops where they take apprentices? If so,
please give their addresses.
machine shops is always dependent somewhat on the
appearance of the applicant, and is largely a matter of
personal judgment with the employer; the opportuni-
ties have been often better than they are just at pres-
ent, but any young and intelligent man earnestly de-
siring such an engagement, and applying in any con-
siderable manufacturing locality, would not, we pre-
sume, have long to wait for an engagement, though we
do not now know where there are any vacancies. 2.
Would two cylinders 3x5 inches develop more power
than one 6x6 inches? Which is most economical and
lightest, also horse power of first? A. The 6 inches by
6 inches would be more than double. the power of two
3dincheg by 5 inches. We cannot estimate the power,
asyougive neither the pressure of steamnor velocity.
8. Give best size of ports, pipes, and thickness of cyl-
inder, cylinder heads, etc., for high speed two cylir.der
3x5. A. Steam openings, five-sixteenths inch by 2}4
inches, exhaust openings % inch by 2!4 inches. Your
cylinders, heads, etc., may be made about as light as
theycan be cast, bored, and turned. 4. Would the
boiler described in SUPPLEMENT, No. 182, furnish
abundance of steam for the above engine ¥ A. No, not
half large enough for the two engines; boiler should
bave 130 feet fire surface. 5. Would above engine
and boiler furnish enough power to run a boat 35x6
14 miles per hour; if not, what size boat? A. No; but
little more than 744 miles with a boat 28 to 30 feet by 6
fcet. You may get with good model 95 to 1044 miles
per hour. 6. Could sails be applied to above steam
yacht at the same time profitably? A. Sails would be a
detriment generally.

(20) W. D. writes: Will you let me kunow
how many miles an hour a catamaran boat ought to go
when propelled by six paddles? The face of each paddle
is two feet six inches by two feet; three paddles dip at
a time and as they pass out the other three enter.
They enter the water vertically, and leave it the same;
there is one yard of space between each paddle, and
each paddle revolves in its own circle; and torun at
geven hundred revolutions per minute, and have adip
the full length of the paddle, namely, two feet six
inches; the two hulls fifty feet long by three feet
wide and four feet depth, todraw two feet six inches
of water when in sailing trim; width of boat twelve
feet, paddles in middle of boat, three and three, par-
allel toeach other. Itis my opinion I can make the
run from Philadelphia to Wilmington in one hour,
aund it is thirty-five miles; the grip of the paddles is
good for one hundred revolutions more, if need be.
Can [ do it with a boat and paddles as I havedescribed
toyou? A. Thereisnodata upon which your question
can be answered, but we do not hesitate to say that
you cannot accomplish what you propose, and advise
you not to expend time and money upon the expecta-

-| tion,

(@1) J. D. B. writes: Referring to SCIEN-
TIFIO AMERICAN, August 23, 1884, Notes and Queries,
No. 81, what size screw, number of blades, and pitch
of same would work best for engine mentioned in this
number, also size of boat, and probable speed of boat?
I have an engine aud boiler 2x4, 3 inches stroke, but my
boiler i8 a little bigger, it is 14x28, including firebox,
14x9; 12 1-inch flues, but have much trouble with flues
getting stopped up; what would you advise to use for
fuel, except wood? I have used soft chunk coal; broke
them to size of walnut. A. Propeller about 17 inches
diameter and 26 inches pitch, three blades. Boat 15 to
16 feet long, and 36 inches to 40 inches wide. Speed
5t0 5% miles per hour. Your boiler is too small; it
should be about 18 inches diam-ter, and 32 inches
high. Furnace not less than 12 inches deep, and should
have 28 to 30 feet fire surface. Use coke or anthracite
coal, chestnut size.

22) E. P. S. asks for some formula for
soap powders. A. Use any suitable kiud of hard soap,
baked and ground.

(23) Upsilon wants to know recipe for an
acid mixture that will restore files and other cutting
tools, when blunt from use. A. Thoroughly clean from
grease or oil by alkali, soda, or potash. Then dip in
solution made with 1 part nitric acid, 3 parts sulphuric
acid, 7 parts water by weivht, 5secondsto 5 minutes
according to fineness of cut. Then wash in hot water,
dip in milk of lime, dry, and oil.

(24) B. S. writes: I have a bunch of small
chains entrely eoated with rust. I have used coal oil
to clear the chains of rust, but to no avail. Could you
recommend a beftermethod? A. Shake them in a bag
of fine sand or emery.

(25) D. T., Jr., asks: 1. When is ‘24
o’clock” »y the twenty-four hour system—at 12 M., or
12 midnight? A. Midnight, civil time; at meridian,
astronomical time. 2. Does the astronomical day be-
gin at 12 M. or 12 midnight? At 12 M.

(26) C. B. B. writes: With engine 2x4
inches for a very small, light launch or canoe, say 15
feet by 214 feet sharpie, why would not a plain cylin-
drical vertical boiler without tubes or flues run ir at a
moderate rate of speed? What should be height and
diameter of smallest boiler that would answer? If
tubular, what should be height and diameter of rhell,
length, size, and number of tubes, and distance of
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A. Taking apprentices in ;

boiler above grate? Object being to have boiler as
smalland light as poseible. A. A plain vertical hoiler
without tubes would be too heavy. Your boiler should
be about 18 inches diameter and 32 inches high, with
| tubes, 80 as to give say 28 to 30 feet fire surface. Use
' coke or anthracite coal, chestnut size. You should
" make a drawing of boiler to see what tubes you can get
"in, The furnace should notbe less than 12inches deep.

(@7) J. H. B. asks: How many horse power
engine would be required to drive a single paddle
| wheel 5 feet in diameter, face 2 feet 6 inches, buckets
6 inches deep? Theboat is a light draught catamaran
30 feet in length. Please state the size and stroke of
cylinder and the number of square feet of heating sur-
face of boiler. Would it be as econumical to havea
long stroke engine with direct connection with crank
shaft, and thus avoid the noise of the gear wheels. or a
short stroke geared? How many turns should she be
geared up? How many revolutions should the paddle
wheel make to insure a fair epeed to the boat? A. One
engine 4 inches cylinder by 10 or 12 inches stroke, di-
rect connection to shaft. Boilerto haveabout 60 feet
fire surface; 40 to 45 revolutions per minute,

@8) J. R C. asks: Will you please let me
know in the uext number of your paper the heating
power of crude petroleum as compared with the best
bitnminous coal, that is to say, how much petroleum
will equal one ton of coal? A. TI'wo-thirds of a ton of
| petrolenm equals one ton of the coal. Heat of com-
;bustion, 20,240 units. Evaporative power at 212°,
| 20'33 pounds water to 1 pound petroleum. Best coal,
3 of these amounts.

(29) H. B. S. writes: I want something to
stick paper labels on to wood or glass that will stand
being wet or put into water. It need not stand hot
water. A. Inorder to render glue insoluble in water,
even hot water, it i8 only necessary when dissolving
the glue foruse to add a little potassinm bichromate to
the water, and fo expose the glued part to the light.
The proportion of bichromate will vary with circum-
stances, but for most purposes about one-fiftieth of
the amount of glue will suffice.

(80) N. B. H. writes: 1. What would be
the cost of machinery including engine, boiler, pro=-
peller, and shaft. with all fixtures, such as is described
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 81 (July 21,
1877), on the boat Flirt? A. Probably $280 to $300.
2. Would it be suitable for one of the Sharpie model
boats described in SUPPLEMENT. No. 177? We want
the boat to run on the St. John River, N. B.,
where in the lowest water there is not more than 18
or 20 inches. Smooth, gravelly bottom. If that ma-
chinery would not be suitable for such a boat, could you
suggest any that would answer the purpose, with cost?
A. Yes, but would suggest that you make the
** Sharpie” 5 or 6 feet longer than thatshown in No. 177.
The machinery would do very well for such a boat, giv-
ing her a speed of about 6 miles per hour.

81) C. A. P. asks". Will you please be kind
enough to state why and when the kaolin should be
added to a hektograph; whether the glue, glycerine,
etc., should be boiled? If so, how long, and how to
prevent bubbles from furming on the surface of the
heklograph? A. The kaolin shonld be added when
the solution of the glue and glycerine iscomplete. It
is added simply to give the pad a light color. For the
otherinformativn consult article on copying process in
SUPPLEMENT, No. 374.

(32) E. K. E. asks: 1. What is the benefit
to be derived by searching for the north pole? A. The
practical benefit 18 doubtful, but scientists hope in-
formation so obtained may guide us in researches on
magnetism and electricity; also teach us more of the
history of this planet, giveus a better knowledge of
ocean currents, and throw licht on many other obscure
points of geology and physical investigation, though
it must be confessed a great many people doubt whether
the probable ber.efits are worth the cost. 2. How
would the explorers know when they would reach that
that point? A. The explorers know their latitude by
observations there, the tame as on any other part of
the earth.

(83) J. N. B. writes: I am troubled to coat
castiron perfectly with tin, having it roll cff in places
as though the work was greasy. Have tried boiling it
in strong potash water after it was pickled in dilute oil
of vitriol, and then rinsed in water, passed through
dilute muriate of zinc, but have never been able
to coat cast iron with the same perfect coat and
gloss that I can wrought or malleable iron. I have seen
some lots of malleable iron that were imperfectly an-
nealed that the tin would act in the same manner as
with cast iron. What is the cause of it? A. Your
trouble in tinning cast iron is not yours alone. The
carbon in the catt iron is repellent totin, The inventor
of a perfect tinning process that is not expensive for
cast iron will make a fortune if he can secure the pro-
cess for his own benefit,

INDEX OF INVENTIONS

For which Letters Patent of the United
States were Granted

September 30, 1884,

AND EACH REARING THAT DATE.

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

Accumulator, J. R. MOrgan.........ocev veeennnnen 305.835
Adjustable chair, Poolman & Marks............... 805,845
Aerated beverages, dispensing apparatus for, J.
Matthews... c...oooviiiiieeinnnnnninn, eer ee.. 305945
Air and gases, apparatus for purifying, F. Wind-
hausen.... ......c..oiieee ceiieen D0G00000000000000 306.040
Alarm. See Steam alarm.
Alarm lock, till, J. C. Sturgeon .. 805.766
Amalgamator, W. MoOller.......c.o.ovvveiiiiannns .. 805,949
Arsenides and sulphides. working auriferous and
argentiferous, E. Probert. .........covve vivinnn 305.846
Ash holder and dumper. G. M. Gross. ... 805013
Axle box, car, G. F. Gear.......coovveieeninins .. 305,748
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Axle nut, carriage. R. M. Pierson ................. 305,843 “ Grinding mill, J. [Tollingsworth.... 805,751 | Sewing machine needle guide, B. F. Landis \E\ ﬂl’t‘!’ﬂﬁfm!mﬁ.

Axle skein, 8. G.Cole ......c..u....
Axle, vehicle, T. E. Gregg .. . oo
Balance, F.F. Meyer,Jr......cc.vvvevuiinien vnvenns
Baryta. manufacture of anhydrous caustic, Mar-
chand & Picabia.......
Basket, wire, W. B. Bisbee....
Bath. See Shower Bath.
Bed head rest,J. Q. A. Sargent...... ... ...........
Bedstead and table, combined folding. M. M.
Wagner......coeeeenn s
Beer cooler, H. Nadorft
BeK clamp, E. Ainsworth.. .
Blast furnace gas seal, E. A. Uehlmg .............
Blowing apparatus, J. M. Blackman................
Bobbin, B. F. Landis............ce0 voer ceveiienai.s
Boiler. See Coffee Boiler. Tubular Boiler. Low
Pressure Boiler.
Bolts, manufacture of, H. E. COy.... ..... .......
Book and index, combined, J. S. McDonald.
Book support, E. W. Thompson..... ceceueeneenanns
Boot and shoe heel and sole edges, burnishing
wax for use in finishing. J. F. Thompson .....
Boot or shoe polishing machine, A. A. Sparks....
Boot or shoe sole, L. E. Moore. .. . .....e......
Bottle and attachment to prevent its being refill-
ed. J.E. \WWatson.. ..........coiiiiiiiinnan, .
Bottles, attachment to prevent the refilling of, J.
E. Wat8OD....cooiviiiiiiiiiinnes corniernnennns
Box. See Butter shipping box. Fare box. Match
box.
Box, E. 8. Coffin........ «.oevvinii...
Box for holding and displaying goods, J Macbal-
lum..
Brake. See \\’agon brake.
Brake valve, engineer's, F. A. McArthur..........
Bridge, draw, T. Cooper.. . .
Buckle, trace. E. G. Latta..
Bureau and bedstead, combined, M. M. Wagner..
Burner. See Vapor burner.
Butter shipping box, C. Yarnall, Jr.................
Can. See Oil can.
Candle mold, J. Brelivet
Canopy. A. M. Freeman....
Capsule cutter, W. A. Tucker .
Car coupling. B. A. Fisher..
Car coupling, P. Hien
Car coupling. J. M. Lgoe. .. ..
Car coupling, J. T. Wilson..
Car, dumping, D. C. Niblick ..
Car, dumping, W. J. West..........ccevveenen .ooee.
Car, hand, J. H. Cook

Carpet sweeper, W. J CDreW..ov coivvien 4 oeen
Carriage spring, C. C. Bradley
Carriage wrench. D. True...
Carrier. See Cash carrier.
rier. Victual carrier.

Cash and parcel carrier. J. Burns.... ..............
Cash carrier, automatic, A. W. Bodell
Caskets into graves, apparatus for lowering.J.

Cash and parcel car-

Casting cannon, mold for. B. T. Babbitt ..........

Cement, manufacturz of hydraulic, R. W. Lesley 305,753 A Motion, device for converting, L. Chevallier......

Cement. manufacture of hydraulic. S. I1. Short..

Cement, manufacture of Portland, Lesley & Grif-

fiths
Chain, ornamental, J. A. Isinger 5 06 0000
Chuains, coin holder for watch, C. S. Pine..........
Chair. Seé Adjustable chair.
Cheese vat. knockdown, D. H. Roe......... .......
Chimney cap. ornamental,
Churn, H. Felt......
Churn power, J. A. Lawrence

Clamp. See Belt clamp. Hand clamp.

Cleaner. See Well cleaner.

Clock, D. W.Bradley........ .c.o.iiivveene coennnn.
Clock striking mechanism, L. Diacon.. ..
Clutch, gravity, friction, A. D. Simpson..
Coul elevator, P. Best.......
Coal scuttle, H. H. Pendell
Cock, gage, T. R. Binghum.....
Cock, stop, and waste. J. Kelly.
Coftee boiler, J. Dyer
Coffee roaster, P. A. Peterson.........ccceee vuuee
Colter hanger, H. Shaw .......ccoviiiiiiiani e
Cooler. See Beer cooler.

Cop winding machine, Lever & Grundy....... ....
Cotton gin breast, Smith & Adams ....... ........
Coupling. See Car coupling. Thill coupling.
Crane, A. Grafton.... «eooovviiiiiiiiiiiiiiiiiinan..

Crank for overcoming dead centers, T'. J. Christy 305,739

Cultivator, J. R. Salter ....
Cultivator, roller, Hering & Daum.
Curtain stick, H. Lobdell

Cut-off slide valve, W. Schmidt.....................
Cutter. See Capsule cutter.

Decorating purposes, ornamented tube for, B. B.

Ward .....
Dental impression cup, R. F. Crowther....... ....
Door hanger, G. H. Burrows
Door hanger, Cogger & Hamlin

Door “plate, harness rosette. etc.. Creteau & Met-

(21} § 886555500066 680000000600
Draft equalizer, C. Ducharme

305, 333 Measuring tank, E. A. Smead

305,735 Micrometer gage, F. H. Richards ...... ......
305.886 Mill.
| Mining drill, H. C. Burk..... ..coecouuuiieevvninnns 305,791

305,754 Mowing machine. C. W. McKelvey..
. 306,017 | Mowing machine, knife, J. M. Hamblin ... ...

306,034 | Musical instrument, mechanical. M. Gally.
305,852 Nut lock, A. B. Clark
305910  Oil can, M. A. W. Louis......... .
............. 306,022 " 0il for lubricating, etc., composite. G. W. Banker 305,782
Cigar wrappers, machine for cuttmg, G. W. Tan-

. 805,903 Package, merchandise, Spross & Meeke:

306024. 306,025
Curtains, device for hanging window, T. T Dunn 306009

305,899 | Printing press cutting apparatus. C. B. Cottrell..

305.794 | Gun, line throwing, J. Williams 805,813

" Hammer guide, steam. T. R. Morgan, Sr.... veo 305,836

Hand clamp,J. W. WeiSer......cco cooviiiinnnnnnnns 805,989
llanger. See Colter hanger. Door hanger.

Harness. rope, M. White ... ...ccee viveviiiiannees 305,768

llarvester, corn, J. E. Smith ... 305,975

liarvester, pitman, G .G. llunt ... 805,820
Hat and coat hook, F. Taylor.......... 305,861
llat and coat hook, wire, F. Taylor . 305,860

Hay and other carriers, rope supporter for. R.

Tennant, JT....... ooeevereiiieniannns . 805.862
Head light, locomotive, I. A. Williams. . 305,872
Hinge. butt, B. F. Levering.............. 305,826

Hog scalding device, D. W. Peters......... 306,031
Hoisting devices, mechanical gearing for, W, C.
. 1T [ 305.877
Holder. See Ash holder. Sash holder. Twine
holder.
Hook. See Hat and coat hook. Snap hook.
Hoop pointing and lapping machine, A. F. Ward. 305,868

Horse detacher, Daugherty & Thomas ... 805,146

Horse detacher, Stevenson & Forsyth.............. 305,858

Horse powers, automatic sarety brake for, W. L.
Remington.... .....occvviins teienns ceeann 305,759

Hydrocarbon apparatus for heating and lighting,
F. H. Ilolmes. .
Induction and remstance conls. machine for coil-
ing wire and thread in the manufacture of,
Leigh & Clark ... coviiiiiiens veiiienarionnnn o ... 305,939
Jack. See Lifting jack.
Joint. See Railway rail joint.

Key ring, G. W. Jopson ... 305,823
Kindling, machine for making, J. Bowman........ 305,733
Lamp, cooking. H. Langosch . 305,825
Lamp, electric, T. L. Dennis . 308.205
Lamp, incandescent electric, Hickman & McCoy.. 305,817
Lamp, vapor burning, street, Z. Davis.. 306.002

Lathe, wood turning, E. H. Hudson... . 306.016
Lifting jack, Robinson & Goodwin....... . 306.033
Light. See Head light.

T.ock. See Alarm lock. Firearm safety lock.

Lock, N.J. COtC.... et ciieiier et vevnnnnes eanens 305,796

Locomotive sanding attachment, Annis & FKar-
rand..
Loom belt shi
Allen
Low pressure boiler. D. S. Robilliard
L.abricator. W. H. Craig
Marker for weather boards, flooring, and jambs,

J. Hamm 305,920
Match box, J. Lires... ... 305941
Measure and register, automatic grain and seed,

J.L. & E. D. C audin

ing device and stop motion, S. S.

. 305,775
305,818
805,744

Meter. See Rotary meter. Water and steam
meter.
Mica sheet, composite, F. Peckham . 305.956

.. 305,963

See Grinding mill.

Mining machine, coal, A.J. & J. T. Baggs ... .... 305,994

305,771 ' Mold. See Candle mold.
305,999
805,970 Motor, W. Chilton . 805,792

306,089
305.833
.. 305813
Mucilage, gum, etc., distributing roller for. J. A.
Conwell...

Motor, C. D. Vadersen............

. 806,027

\ Ores, apparatus for treating, T. R. Jordan. . 306,019

305.859 Ovens, heat indicator for, E. G. Nunan....... .. 306.030
Overshoe, rubber, F. Richardson....... ...... ... 305.964
Oxidizing and chloridizing furnace, J. R. Brett... 305.788

305,889 Package fastener, E. C. Bruen...........c.coeuuuee 305.892

. 305,977

Paint, J. A. Shephard (r)............ .. 10,528

, Paper box machine, M. Marques..... . 805,830

305,958 Paper hanger’s table, L. A. Young ... 805,174
. 305884 Paper ina continuous web, apparatus for and
process of tub sizing, air drying, and calendar-

ing, Kites & Fillio . ... 305,824

305,959 , Paper pulp digester, E. H. C app . 305.740

305,853  Pin. See Safety pin.

Planter and fertilizer distributer, combined, corn,
W. Cassill..
Planter and fertilizer distributer, combined, cot-

tonseed, N. H. Davis.... «. ceier civiiviiennnnn. 305,804
Planter. check row, corn, S. K. Williams. .. .. 805874
Plow, T. C. Belding... .................. 203,995

Plow point, self-sharpening, T. Cox . 305,800
Plumb bob, G. Morrison....... ....c coeeeenn " . 305,951
' Pole, vehicle, A. A. Holt ... 805,926

Power. See Churn power.

Power, device for transmitting, G. L. Kitson..... 305,931
Precious stones, incrusting in relief on, T. Peiter 305.957
Printing machine delivery apparatus, C. B. Cot-

Printing machine sheet delivery apparatus, C.
B. Cottrell..

305, 743 Printing marginal newspaper adver,lsements. G.

850 o)1 Gl 5 08660006600008000080 60050 BataBa000a6a00 305,930
. 305,799
' Irinting press numbering attachment, A. R. Ba-

Sewing machine take up, B. F. Landis....... 5
Sewing machine take up, C. A. Sisson..............
Sewing machines, heating attachment for wax

thread, B. F. Landis .. ...
Shade catch, G. A. Crisson ...
Shaping machines, adjustable table for, H.J.

Shell, explosive, .J. L. Bachelder.. 305,881

Shower bath. portable fountain, J. C. Reed...... * 805,847
Shuttle, B. F. Landis 5 .. 805,933
Skate roller, H. E. Gifford . 305,915

Skate, roller, E. Hall....... 5 5 . 305,919
Skate roller, H. J. MOOT€.......viivieneernneennnnenns 306.029
Skate rolier, J. MOISS..cceveveeereriectnnesensananns 305,837
Smoke consuming furnace, Grewcox & Yeiter. .. 305918
Snap hook, C. L. 1Pond.......ciiieen cinn covnnonens 305,844
Solder, making granulated, A. M. Randolph... ... 305.758
Soldering apparatus, C. McDona'd .. 806.028
Sole edge setting machine, A. Harden..... ... .. 305814

Spectacles and eyeglasses, C. Marsh

Spike roll. H. Greer ......o.coveevienn..

Spinning machine spindle bearing, A. R. Sherman 305,969
Spoke socket, F. W. Starr............c.ooeeeveenns 305,978
Spoon bowl, H. Nickolds, Sr.... ...c.... . e s 305,839

Spring. See Carriage spring. Vehicle spring.
Spring plates. die for forming ribs on, W. Evans.. 306,010

Square, tailor’s, 8. C. Rugland. .. 305,849
Stationery package, C. W. Cook. .. 305,896
Steam alarm and damper regulator, J. C. Jones.. 805,822
Steam boiler and sediment collector, combined,
J.Spaulding........ ..o 305,857
Steamboilers, steam generator, attachment to,
B.Davis........ ....... 805,803
Steam engine, B. \V. Grlst 5 .. 305,811
Steam engine lubricator, C. W Boluss . 305,887
Steering mechanism, ship, G. F. Ciemons.. 305,741

Stove. W. T. LeWiS.......ccive vevnnnnnens cean caeenn 305,940
Table. See Game table. Paperhanger’s table.

Tank. See Measuring tank.

Telegraph local circuit, B. B. J. Eils. . . ....... ..... 305,906
Te'egraph, quadruplex, B. E. J. Kils ....... 305,907, 805,909

Telegraphic transmission. biplex, B. E. J. Eils.... 805,908
'Telephone receiver, G. M. llopkins.. ...805,927, 305,928
Telephone receiver, 1'. F. Taylor... 5 .. 805,980
'elephone transmitter, C. W. Long.... . .. 806,026
Telephonic transmitter, W. S. Davis .. 805,901

Telephonic transmitter, electric, W. B. Hale..... 305 812
Telephonically, apparatus for communicating, W.

N. Marcus ...
Therapeutic apparatus, electro, C. L. Clarke....... 305,894
Thermometers and weather glasses, case for, E.

P.Haff............ 0 0O0GOO0 GECEA0N000 HTODD 306,014
Thill coupling, J. F. Albee . 805,991
T'hil{ coupling, J. A. Bragaw. . 805,800
Thrashing raachine straw carrier, I. Starr .. 805979
. 805756

Tile for grates, jamb, J. V. Nicolai ......
Time detector, watchman’s, W. Bauer. .. 805,882
Tool, combination, H. K. Austin.................... 305,993
Torch, coal 0il, Z. DAVIS....ccuvvvernniinnns vr venns 306,004
Tree protector, B. J. Downs................ 5 ooooo 306,007
Truck, band, J. Annin.........ccovvee wuee CO00OG00 305,880
Tube. See Well tube.
‘I'ubular boiler, A. D. Davis.... .....coocviineens o . 805.802
Twine holder, W. B. Bisbee..........cc..coeee vunen 805,786
Type locking device, C. A. Dirr..... ......ccveen.... 806,006
Underground conductors, conduit for, D. H. Dor-

(25149 00 6000008 SO00o66600000000 66 (o0000030000a00a0 305,904

Valve and cock, Mittelstenscheid & Memmler... 305,948

Valve for traps of wash basins, C. W. Garland.... 306,012
Valve, safety, Sargent & Warren . 805,966
Vapor burner, Z. DaviS.........c.o.uve.n. 806,003
Vat. See Dye vat.

Vehicle running gear, 8. M. Chester................ 805,998
Vehicle spring, C. W. Saladee.........ccoeeeeieannns 305,850

Vehicle top, 1. C. McCurdy
Vehicle, two wheeled, H. J. Bruhn.
Velocipede, E. T. & D. Higham
Velocipede, E. E. Sell.... ....... ..
Vermin destroyer, Wofford & McCord.
Victual earrier, R. Burgess...
Wagon b ake, A.J. Branham.........
‘Wagon pole attachment, Hawk & Scott
Washing machine, M. W. ’almer...
Watches, hair spring regulating pin, G. F. John-

.. 306,041
.. 805,790
.. 805,891
. 805.815
805,841

11 B056000600008083000000000000800 AL RC00AAGAC0000A0 . 805,821
Water and steam meter, A. C. (,hrlstensen ........ 300,898
Well cleaner, automatic, A. Wright...... . 806,042

Well tube, R. Gogin....... .. 805,916
Wheel, S. T. Williams. .805. 469 to 805,712
Wheelbarrow, J. Annin. 305,878, 305,879

Whiffietree and neck yoke ferrule. P. 8. Crawford 805,745

Wire machine, barb, S. Thompson....... .... ..... 805,865
Wires, etc., device for stringing, 8. McAuliffe..... 305,946
Wrench. See Carriage wrench.

Wrench, H. Reber........ccovieveiiviiniieeeniianenn. 805,961

TRADE MARKS.

Crockery wure, china, and porcelain, Shaw & Son 11 534

{ Inside Page. each insertion - - = 73 centrn line,

Back Page, ench insertion - -« -« $1.00 a line.
(About eight words to a line.)

Engravings may head advertisements at the same rate
per line, by measurement. as the letter press. Adver-
tisements must bereceived at publication office as early
as T hursday morning o apoear in next issue.
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?funnlg Motding, /'\oll";: NG, Jenoning, Shopine
- Pofishing. £cec of thex
-highest standad of «
-€xceffence-and-
Warranfed Ife
Most tator Sm/ir'\gv
‘of any in uge. .

*W.H.Doune President, D.£.Lyon. Secy.

DYNAMO ELECTRIC

MACHINERY.
A Manual for Students of Electrotechnics,
By PROF, SILVANUS P, THOMPSON, B.A.

408 Pazes with 230 Ilustrations. Price, $5.00.

DESCRIPTIVE CIRCULARS FREE.

E. &F. N. SPON, 35 Murray St., N. Y.

DPIAMETER, 5 INCHES,

THERMOMETERS,

STANDARD TH*RMOMETER CO.,
PEABODY, MASS.
FOR SALE BY THE TRADE.

FRICTION CLUTCH
Pulleys and Cut=off Couplings.

JAS. HUNTER & SON, North Adams, Mass.

\ Woodworking Machinery,

For Planin% Mills, Furniture
and Chair Factories. Car and
Agricultural Works, Carriage s
and Buggy Shops, and General
‘Wood Workers. Manufact d by
The Egan Com nny,
Cincinnati, 0.. U. A,
Full assortment of Perin Saw Blades.

Ale, porter, and beer, Long Island Brewery........ 11,528 | The Countersink following the Drill the job is finish-

Beer, E. W. VOIZb....cvevieiiniiniiiiiineninnes voeenas 11,537 gvdoalt{ émec on%riatlon suving the adjusting of t00.s and

Campaign light, Masten & Wells .................. . 11,530 wﬁe ?‘”&e R ,fsf,,lf’ Mfz. Co

Cartridges for breech loading firearms, Winches- e L esiGrecnield pilassy
ter Repeating Arms Company 11, 540

Cigars, Haskell & Adams . 11,525

Dyes, package. Dunn & W hite.. .11 522 MESSRS. MUNN & CO., nn 3

Drill. See Mining drill. KET. . oovereies cveren svereenrseane o 305,778 to B05.TEL | o e e e G, L. Page. . - 10558 | ioatio of the Morasrimss X‘;r"mc‘fﬁ“’c"ox";‘:l:hfop‘;z
Drill feeding apparatus, rotary, C. B. Rice......... 305,92 | Pulley, O. R. Olsen 305840 | iy, wines, and distilled liquors, A. C. Harris...... 1152 grmine Im rovements, and to act as Soli e
Drying machine, A. C. Getten.. 805914 | Pulley, J. E. Sanders 805,965 | @7 s, razors, and shears, F. Westpfal.... ........ 11,588 1 3 © act as Solicitors of Paients
Dye vat, C. A. Hoffmann.... .... . 305.818 | Pulley, friction, P. Peartree................. ....... 805,842 Medicine for men, horses, and cattle. H. Hinrichs. 11,5% | for nvemors.
Electric alarm signal, 1. [1. Farnham . 305,747 i Pump, L. G. Careaga y Saenz.. «.e. ceveveereneen.. 805997 | Medlcine for uriu;u'y disorders, A. B. Goodyear. .. 1152 In this line of business they have had thirty-ecght
Electric cable, W. A. ShilW....oveerienrrinerrnnnnnen 305,854 | Pump, Paxson & Cofileld............ . 805,955 Medicines, various, Droprletary,, A. C. Meyer ...... 11,531 | Years’ experience, and now have »nequaled facilities for
Electric cable, T. G. TUIDET.... ...cccviuvn veuenns 806,037 | Pump, E. M. Turner.. - - 805,982 | Norve pencils, G. L. Lawrence. ............... . 11,527 | the preparation of Patent, Drawings, Specifications. and
Electric machines, mechanism for driving dyna- I:umD, chain. G. W. Derrick ......... - 805902 | ) high test burning. Beacon Oil Company. .. 11,520 . the prosecution of Applications for Patents in the

mo. J. R. Markle...........ooo S 305,943 | Pump, double-acting. H. C. Stouffer. - 305036 | () standard ifluminating, Beacon Oil Company... 11,519 : United States, Canada. and Foreign Countries. Messrs.
Electrolytic liquid for secondary batteries, W. E. Pump, mining, A. Sjogren.... ...... - 35912\ (ilg and their products,essentialand volatile vege- Munn & Co. also attend to the preparation of Caveats,

Case............. R e e 805,137 | Pumping engine, steam, C. Sintz. . 305, 91 table, A. M. Todd . ... 11525 | Copyrights for Books, Labels, Reissues, Assignments
by SO L0 LIS LS SE L L e G EON A - 305897 optical goods, T. Mundorft - 11582 and Reports on Infringements of Pate: 8. Allb .
Fare box, J. K. Goodridge........ «.......cuuens Rack. See Feed rack. Perfumery, J. S. Tyree...... 11,536 a S : Laih S
Feather trimming J. Hawlowetz Railway rail chair. Thompson & Race ............. Plows, A. G. Starke..... .. ... 11541 intrusted to them ix done with special care and prompt.
Feed rack. E. Schannep......... Railway rail joint. A. W. Wright............. .. ... Saws. £. C. Atikins & Co. ... 1151 | eS8, on very reasonable terms,
Fence builder’s bcard and wire holder and gage, Railway track cleaner, W. H. Ferguson............ Screws, round head, P. & F. COrbinl.......oererrvr.. 11501 | A pamphlet sent free of charge, on application, con-

JoF AMSLULZ.. o v cevins s e veeeianns Ratchet, gravity. friction, A. D. Simpson. Shirts, Martin Brown Company . 11,529 | taining full information about 1atents and how to pro.
Filter, coffee pot, H. A. Manning Reflector, C. J. Higgins. ....... Velveteens, A. Wimpfheimer & Bro. 11,539 ; cure them; directions concerning Labels, Copyrights,
Filter. oil, D. S. Neiman..... s geifiector Lngoi;’ EA v}:ﬂ]lll);;g cereene e | Designs. Patents, Appeals. Reissues, Infringements, As-
E;: 23’33? %t.y.\:(.“.:\liegisgﬁ?fﬁ?: Rﬁa:ni?ra Q;é C.oﬂ.ee i{o:;;ter.agen """""""" A printed copy of the specification and drawing of ; 8ignments, Rejected Cases, Hints on the Sale of Pa-

Furnace. See Smoke consuming furnace.

Gage. See Micrometer gage.

Game table, M. R. Gately.........eooeviiviniinnn..
Gasand e'ectric light fixture, combined, 8. B. H.

Glove fastener, E..J. Kraetzer.
Governor, engine, J. L. Heald..

Grain binding machines, needle or binder arm for,
automatic, H. A. & W. M. Holmes. .
Graintransfer and storage system. pneumatic, L.

Grate appliance, B. Murphy

305.913 Rotary meter, S. Shaw

305.9%4 Safety pin, G
3060"1 Suash holder, T. A. Bereman ............
305816 Saw lifter, circular, W. G. Baumgardner
Governor for water wheels, etc., W. T. Kellogg.. 305,752 Saw mill dog, F. M. Underwood.... ..

Roofing cleats, machine for bending tin, S. A.
L0 11T 85000080860 800668 Ba005000a000000006003006 305,757

Safe, Johnston & Rogers..
G. H. Smith .

Sawing machine, C. M. Pierce .....

.......... 305,819 | Sawing machine, circu'ar, J. W. Robbins.......... 305,760

Seal.car, J. W.Burd,Jr......oooevviiiniiiiinnnnnnn. 805,789

305,976 Sewing machine feeding and channeling device,
..... eeen. 805,838

B. F. Landis....... O 0oo000aC B00A0I0E080000] 0000 . 805,987

any patent in the foregoing list, also ot any patent

issued since 1866. will be furnished from this office for 25 | P

cents. In ordering please state the number and date
of the patent desired.and remit to Munn & Co, 861
Broadway, New York. We also furnish copies of patents
granted prior to 1866 ; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a costof $40 each. For full instructions
address Munn & Co., 361 Broadway, New York. Other
foreign patents may also be obtained.

© 1884 SCIENTIFIC AMERICAN, INC.

; tents, etc.

We aigo gend. JSree af charqge. a Synopsis of Foreign
atent Laws. showing the cost and method of securing
patents in all the principai countries of the world.
MUNN & CO., Solieitors of Patents,
361 Broadway. .7ew York.
BRANCH OFFICE.—Corner of F and Th Streete,
Washingion. D. C.

ROOFING

For_buildings of every description. Durable, light,
easily applied, and inexpensive. Send for sample.
N.Y COALTAR CHEMICAL Co..10 Warren 8t., New York.
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HASWELL'S
ngineers
Pocket-Book.

NEW EDITION, |

Enlarged and Entirely Rewritten.
FROM NEW ELECTROTYPE PLATES,

Mechanics’ and Engineers’ Pocket-Book of Tables,Rules,
and Formulas pertaining to Mechanics, Mathematics,
and Physics, including Areas, Squares, Cubes, and
Roots, &c., Logarithms, Steam and the Steam-Engine,
Naval Architecture, Masonry, Steam Vessels, Mills,
&c.; Limes, Mortars, Cements, &c.; Orthography of
Technical Words and Terms, &c., &c. Forty-fifth Edi-
tion, Revised and Enlarged. By CHARLES I1. HAS-

WELL, Civil, Marine, and Mechanical Engineer, Mem- '

ber of American Society of Civil Engineers, Engineers’
Club of Philadelphia, N. Y. Academy of Sciences, Insti-
tution of Naval Architects, England, &c. Pages xxx.,
902. 12mo, Leather, Pocket-Book Form, $4.00

I cannot find words to express my admiration of the
skill and industry displayed in producing the same. To
youbelongs the honor of having presented to the world
a book containing more positive information than was
ever before published. I could with justice say more.
—Extract from a Letter to the Author from Capt. J.
ERICSSON, the Celebrated Engineer.

Tt is an extraordinary evidence of the value of a book
that it has passed through forty-five editions. This is
true of Mr. Charles H. Haswe!l’s pocket volume, which
is a wonderfully compacted mass of information, tables,
rules, and formulas on all matters pertaining to Me-
chanics., Mathematics, and Physics, adapted to the
wants of engineers, builders, and all practical men.—N.
Y. Observer.

There are few books better known to mechanics and
engineers than ‘* Haswell’s Pocket-Book.” To all such,
in fact, the book is indispensable. It is one of those
books whose success has kept pace with it merits.—N. X,
Herald.

The most compact manual of mechanics, mathemat-
fcs,and physics yet published—an invaluable pocket
volume for civil, marine, and mechanical engineers.—
N. Y. Star.

Published by HARPER & BROTHERS, New York.

8FSent by mail, postage prepaid, to any part of the
United States, on receipt of the price.

FARLEY’S REFERENCE—-DIRECTORY OF THE

MACHINISTS

IRON, STEEL, AND METAL WORKING TRADES
OF THE UNITED STATES.
A.C.FARLEY & CO., Publishers,Phlladelphia.

= ¢ er dayat home. Samples worth $5 free.
$ 5to $~)'01{)ddress STINSON & CO., Portland,Maine.

udubon’s Birds of America. Life-size drawings

from the original stones, beautifuug and accu-

rately co'ored from mature, under the personal

supervision of John J. Audubon. The first time

they have ever been offered for sale separately.

Send postal for complete descriptive catalogue
mailed free to any address by

ESTES & LAURIAT

801-305 Washington Street, opposite
o— Boston, Masas.

CONTEMPORARY SOCIALISM.

By JOHN RAE, M.A.

Crown 8vo, $2.00, Mr. Rae’s book is the first attempt
that has been made in the English language to sketch

014 south,

out the prevailing types of Socialism historically, with :

a full account. of the economic theories advanced in
their favor, and a careful and judicious estimate of
the various schemes in the light of a sound yet liberal
gocial philosophy. without prejudice cr class bias.

** A book that was urgently demanded.”—N. Y. Sun.

FIFTY YEARS’ OBSERVATION OF MEN AND
EVENTS, CIVIL AND MILITARY.

By E. D. KEYES, Brevet Brigﬁ- Gen.U. 8. A, and late
Major-Gen. U.8. V. °

1vol. 12mo, $1.50. General Keyes, as aide-de-camp of
General Scott, was brought into contact with many of
the most distinguished characters, civil and military,
who have taken a prominent part’ln Awmerican affairs
during the last half century. The charm of his book
consists in personal anecdotes and the revelation of
the essential characteristics of these eminent men.
His descriptive powers are remarkable, and his refer-
ences to Gastronomers, Puritans, Orators, Politicians,
and Military Men are inimitable and strikingly just.

«*x These books areforsale by all booksellers, or will besent,
postpaid, on receipt of price, by

CHARLES SCRIBNER'S SONS,

743 & 745 BROADWAY, N. Y,

or Sale or Lease, Handle Factory, 30 H. P. Engine

and Boiler, 1 acre land opposite depot, 2 artesian wells,
2 lathes, Dry House, etc; town has 2railroads; good faci-
lities for material; adapted for axa] kind woodworking.
Lock Box 6, Charlestown, W. Va.

JUST PlgnBEI.ISI-IED.
Steam Engine Indicator,

AND ITS USH.
A GUIDE TO PRACTICAL WORKING ENGINEERS,
For greater economy and the better working of Steam
Engines. The indicator, and what its object is; its con-
struction and action thorougﬁlly explained; together with
the method of c:lculating the 'Horse-Power of Engines
as shown by the Diagrams.
BY WILLIAM BARVUTT LIt VAN.
18mo. Board. Illustrated. Price, 50 Cents.
.V NOSTRAND, Publisher,

23 Murray and 27 Warren Sts., New York,
Copies sent, by mail, on receipt of price.

For THOSE WHO DESIRE to keev informed concerning
current literary matters, and who . ant their informa-
tion in a compact shape, THE BOOK bl YER, a monthly
Jjournal, was started a year ago. The Qctober number is
ready. Over 300 books are mentioned in its text and
advertising pages. The price is ) cents per snnum. If
you wish to examine before subscriblng, send for a
specimen copi to CHARLES SCRIBNER’S SONS, Puiligh-
ers, New York.

explosion !

 SHIPMAN STEAM ENGINE,
ABOAT ANDSTATIONARY ENCGINE.

No skilled attendant required! Safe from fire and
No expense when engine stops!

—Steam In FIVE minutes.—
Runs ten hours on less than 3 Gallons of Kerosene.
illustrated article in this paper, September 13,

PRICES

Including erating, and free deliv-

ery on carsor to expresscompany’s

oftice from any oneof our agem-ies

or factories.

EnGINE No. 1,34 to 3 H.P...$100
¢ No. Q,%?xll I%H.P ‘1‘25

No. 3, full 2 H.P.... 175

3

Seo

Illustrated Oatalogues on

recelpt of stamp.

| ‘YORZ B
H
il

JOHN H.CHEEVER, Treas.
JOHN D. CHEEVER, Treas’y Dep.

ELTING AND PACKING COMP’Y.

The Oldest and Largest Manufacturers of the Original

I SOIL.ID VULCANITE
Emerxy

All other kinds Imitations and Inferior.
standard BELTING, PACKING, and HOSE,

NWewr TYorlz Belting and Paclkking Co.,

Warehouse, 15 Park Row, opp. Astor House, N. Y.
Branches: 308 Chestnut St.. Phila., and 164 Madison St., Chicago.

W heels.

Our name is stamped in full upon all our
Address

THE CAMERON STEAM PUMP.

STANDARD OF EXCEILILENCE.

30,000 IN USE.
MANUFACTURED SOLELY BY
The A. 8. CAMERON STEAM PUMP WORKS, Foot East 234 St., New York.

OTT0 GAS ENEINE OveR 10.000 W USE

WORKS WITHOUT ENCINEER OR BOILER.STEAM COALOR ASH.STARTS AT ONCE AND IS
FREE OF DANGER FIRE OK EXPLOSION.1to 25 HORSE POWER . SCHLEICHER SCHUMM & CO
47 DEY ST. NEW YORK. 214 RANDOLPH 3T CHICAGO.33d & WALNUT STs. PHILADELPHIA

A $40

WEIGHT
9 LBS.

=)

EVANS

TWENTY-SIX SHOT
REPEATING GUN

3

S —

LENGTH OF BARREL 22 TO 28 INCHES,

SHOOTS ACCURATELY UP TO 1200 YARDS.
WITH SHOT AT 100 YARDS.

26-SHOT SPORTING MAGAZINE GUN

SHOOTS TWENTY=-SIX SHOTS IN SIXTY SECONDS,
With Either Ball or Shot Cartridge, Without Removing from the Shoulder.

It is the Best Gun in the World

For Large or Small Game, as it can be
Used Instantly as a Rifle or Shot Gun.

NO HAMMER IN THE WAY. THROWING DOWN THE GUARD EJECTS, LOADS AND COCKS.

The Evans is without exception the most accurate, longest ranged easiest loaded, qnickestfired, best cons

structed. simpliest and most perfect breech loading gun in the world. Itis 44 calibre, centre fire,

22 to 38

inch barrel, Engraved Black Walnut Stock, and sighted with graduated sights up to 1200 yards.

Good for all Large Game
with Ball cartridge at

1,200 Yards |

Good for all Small Game
with Shot Cartridge at

100 Yards,

WHAT IS SAID OF THE EVANS.—UNSOLICITED TESTIMONIALS.

#The Evans hasbeen my constant companion for two years, I have shot Sixty Buffaloesata run, and pennies from

between niy wite’s fingers at 40 pa ces.”—.

can clean out a whole band of Indians alone with it.
18 the strongest shooting gun I ever put to my
gun in the market.”—J."A. Boyd, of Yates' Sharpshooters.

shoulder, and as for accuracy 1t can’t be beat.

it Carson, Jr._*Ihaveused theEvansin com petition with the Sharp,
Winchester and Ballard, it beats tl,emall.”’—J. Frank Locke, Burnhamsville, Minn. ** It shootslikea housea-firel i
I shall recommend them wherever I go,’—Texas

Jack. “It
I know it to be the best

This Repeating Gun is superior tolall others,

or by the use of new patents it can be used for all Kinds of game, large or small, and puts

doul biaurrel ns way out of sight for quick and effective shooting

onnle e We will sell this sgleudld repeatinggun 22inch barrel for $ 2,00, or the 28 inch barrel for
W hen thislotis sold they cannot be bought for less than $30 or$40each.
isS Out and mention this paper wken you order, as this

perfect in every respect.
S q..ooir ordered before January 1st.
Don’t miss this chance but buy the gun at once.

be pald at the E xpress Office when you receive the gun.

Cut th
advertisement will not appear again. We willsend the gun C. O. D., if you send $4,0!
f you send full amount of cas

. We guarantee every gun

with order, the balance can
with order, we will send 26

ball and 25shot cartridges free. Price of Shot Cartridges $2,00 per hundred. Ball Cartridges $1.50 per hundred.
We are able to make this extraordinary offer because we have secured twenty thousand dollars worth of these guns at

one-third the actual cost you will never get another such bargain, and you can readily sell it from $30to $40.

e Shies soney onier] World Mf’g Co. 122

money

Send

assau Street, New York

Finished and Rough Pulleys

AT GREATLY REDUCED PRICES

TO CLOSE OUT STOCK.
SEND FOR PRINTED LIST OF SIZES.

The John T. Noye Mfg. Co,,
very strongly

BUFFALO, N. Y.
FOR SALE Two Exhaust Fans,

» made and as good as new. Diameter
of inlet, 20 inches, outlet 22x24. Will be sold low.
%ddress THOS. ALLING & CO., New Haven,

onn.

THE NORTHERN PACIFIC RAILROAD.

—An interesting paper, setting forth the great advan-
tages that are to accrue to the nation from the comple-
tion of this new road, and pointing out the features that
distinguish it from the two lines that have preceded it.

i Contained in SCIENTIFIC AMIRICAN SUPPLEMENT, No.

To be had at this office and from

20 Hidden Name

41:2. Price 10 cents.
10c. 6 pks. 50c. (yourname

all newsdealers.
UARD hidden by band bolding

E bouquet of flowers, &c.) 50 New Imported,

completely emboesed Chromoswith name,
15¢., 4 packs 50c. (not the cheap embossed edge
R i v ertised by others for 10c.) Agents New Sam-
ple Book, Premium List and Price List FREE with_each order.
Address . B. CARD CO., CENTERBROOK, CONN.

NATIONALTOOLCO,

MANUFACTURERS OF

"MACHINISTS TOOLS.
R WILLIAMSPORT. PA,
PLANERS A SPECIALTY.

WHAT SHALL BE DONE WITH THE
Sewage ?—A paper by A. N. Bell, read before the Mary-
land Sanitary Convention, Nov. 28,1883 ,giving a descrip-
tion of the various systems of sewage disposal now in
use. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 425. I'rice 10 cents. To be had at this office
and from all newsdeailers.

£ New Catalogue of Valuable Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
freeof charge to any address.
UNN & CO., 361 Broadway, N. Y.

DR. KARL WEDL, PROFESSOR OF

Histology in the University of Vienna.—Biographica
sketch, accompanied with portrait. Contained in ScI-
ENTIFIC AMFKRICAN SUPPLEMENT, No. 426. Price 10
cents. To be had at this ofiice and from all newsdealers.

PERFECT
NEWSPAPER TILE

The Koch Patent File, for presevving newspapers,
magazines, and pamphlets. has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides; inscription
“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one w ho wishes to preserve the paper.

Address
MUNN & CO,

Publishers SCIE TIFIC AMERICAN

LEPAGE’S
> LIQUID GLUE.

UNEQUALLEDFORCEMENTING
¥ WOOD, GLASS, CHINA, PAPER, LEATHER, &c-

{ AWARDED GOLD Mg AL, 'LONDON, 1883.
Used by Mason & Hamlin Organ & Piano Co.,Pullman
Palace Car Co, &c. Mfd only by the RUSSIA
CEMENT Cé). GLOUCESTER, MASS, SOLD
FVERYWHERE. SampleTin Cans sent by Mail, 25c.

THE INTERNATIONAL BUREAU OF

Weights and Measures.—A description of the various
interesting apparatus of precision employed inthe Ob-
servatory of the International Bureau of Weights and
Measures for comparing standards of weight and length.
Illustrated with three engravings. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, Nos. 407 and 4:23.
Price10 cents. To be had at this office and from all
newsdealers.

W ATER.

Cities, Towns, and Manufactories
Supplied by GREEN & SHAW
“PATENT TUBE AND GANG WELL SYSTEM,

Wn. D. Andrews & Bro., 233 Broadway, N. Y.

Infringers of above patents willbe prosecuted.

WINCHESTER CATHEDRAL. — FULL

page illustration of this noted ecclesiastical edifice,
with brief historical a count of it. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 319. Pricel0
genll:s. To be had at this office and from all news-
ealers.

AA.GRIFFING IRON CO
STEAM HEATING Apparatus

SOLE MANUFACTURERS

BBUNDY STEAM RADIATOR

COMMUNIPAW AVE,
JERSEY CITY, N.J.

750

See illus. article in SCIENTIFIC AMERICAN Sept. 13, 1884.

WATCHMAKERS.

Before buyin%, see the Whiteomb Lathe and the Web-
ster Foot Wheel, made by the AMERICAN WATCH
TOOL CO., Waltham, Mass. CATALOGUES FREE.

HiddenName, Embossed and New Chromo
Cards, name in new type, an Elegant 48 page
Gilt bound Floral Autograph Album with
quotations, 12 page Illustrated Premium
and Price List and Agent’s Canvassing Outfit
alltor 16c. SNOW & CO., Meriden, Conn,

GOLD MINES OF SIBERIA. —INTEREST-
ing account, by M. Martin. of an expedition to Siberia
for the exploration of the auriferous deposits of that
little known region. With two illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
3:26. Price 10cents. To be had at this office and from
all newsdealers.

© 1884 SCIENTIFIC AMERICAN, INC.

ROOTS NEW IRON BLOWER

Posxrx;xﬁm ia::.lr..
IRON REVOLVERS, PERFECTLY BALANCED,

Has Fewer Parts than any other Blower,

P. H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.

8. 8. TOWNSEND, Gen. Agt.,22Cortland St.,9 Doy Ste

COOKE & CO., Selling Agts., 22 Cortland Street,

JAS. BEGGS & CO., Selling Agts. 9 Dey Street,

NEW YORXK.
SEND FOR PRICED CATALOGUE.
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BOLIVIAN EXPLORATION.—BY REV.
J. D. Parker. An interesting account of Dr. Heath’s
recent exploration of the Beni River. Contained in
SCIENTIFIC AMENRICAN SUPPLEMINT, No. 410, Price
}]0 clents. ‘To be had at this office and from all news-
ealers.

ONLY $1.00 BY MAIL, POSTPAID.

7

KNOW THYSELF. %8s/
A Great Medical Work on Manhood.

Exhausted Vitality, Nervous and Physical Debility, Pre-
mature Decline in Man and the untold miseries flesh is
heirto. A book for every man, young, middle-aged, and
old. It contains 125 prescriptions forall acute and
chronic diseases, each one of which is invaluable—so
found by the author, whose experience for 23 years is
such as probably never before fell to the lot of any
%hysician. Three hundred puges, bound in beautiful

rench muslin, embossed covers, full gilt, guaran-
teed to be a finer work in every sense--mechanical, liter-
ary, and professiona:—than any other work sold in this
country tor $2.50, or the money will be refunded in every
instance. Price only $1.00 by mail, postpaid. Tllustra-
tive sample. 6 cents. Send now. Gold medal awurded
theauthor by the National Medical Association, to the
officers of which he refers.

Address the 1’eabody Medical Institute, or Dr. W. H.
Parker, No. 4 Bulfinch Street, Boston, Mass., who ma
beconsulted on all diseases requiring skill and experi-
ence. Chronic and obstinate diseases that have baffled
the skil! of all other physicians anspecialty. Such treate
ed successfully withoutaninstance of failure Consulta-
tion from 9 A.M.to 6 P Sundays from 11 A. M. to
1P.M. Besure of the No. 4.

DYKE'S BEARD ELIXIR

Before p
% @]
7 |
cenix, A for 58

a id 2 i
L. A. L. SMITH & CO., Agents, Patutine, 1lle

VICOR

OPIUM

FOREIGN PATENTS.
Their Cost Reduced. -

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced, the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting their inven-
tions abroad

CANADA.—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former inchides the Provinces of Ontario, Quebec, New
Brunswick, }Mova Scotia, British Columbia, and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increus-
ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st. enables parties to secure patents in
Great Britain on very moderate terms. A British pae
tent includes England, Scotland, VVales, Ireland, and the
Channel Islands. Great Britain is the acknowledged
filnancial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
i England as his United States patent produces for
him at hrvue. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
tected as in the United States.

OTHER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany
Austria, Russia, Italy, Spain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British 1udia,
Australia, and the other British Colonies.

An experience of THIRTY-KIGHT years has cnabled
thepublishersof THE SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
ly done and their interests fuithfully guarded.

A pamphlet containing a synopsis of the patent laws
of all count ries, including the cost for each, and othe
information useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & (0., Editors and Proprietors of THE SCI-
TNTIFIC AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of
trade-marks, in this country or abroad,to call at their
offices, 361 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

$100.00.  Price per P
cts., GLamps or silver,

For Men. Quick, sure, safe. Book free,
Civiale Agency, 160 Fulton St,, New York,

& WHISKY HABITS
cured with Double
Chloride of Gold. We
challenge investiga-
tion. 10,000 Cures.
Books free. The
LesLIE E. KEELEY GO.
DWIGHT, ILL.

MUNN & CO.,
Publishers and Patent Solicitors,

Broadway, New York.

361
Branch Office. cor. F and tth Streets, opposite Patent

Office, Washington, D. C.
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Inside Page, each insertion - = = 75 cents a line.
Back Page, ench insertion - - - $1.00 a line.

(About eight words to a line.)
hngravings may head advertisements at the same rate
per line, by measurer-<nt, as the letter press. Adver-

tisements must be received at publication office as early
as Thursday movaing to «ppear in next issue.

CITT— AND FINE GRAY IRON ALSO STEEL
E BBLE 5 castines From SPECIAL_
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o TH0MALEHIGH AVE. % AMERICAN ST. PHILA. o ANDY

b))
i

WITHERBY, RUGG & RICH A RDSON. Manufacturers
of Patent \Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ba.l & t'0.. Worcester, Mass.

F. Brown’s Patent |

_FRICTION
= CLUTCH.

Send for Illustrated Cata~
{ozue and Discount Sheet
0

A. & ¥. BROWN, 43 Park Place, New York.

Send for Catalogue.

2

@

Best Boiler Feeder
in the world.
Greatest Range
yet obtained. Does
not Break under
SuddenChangesof
Steam Pressure.

Alno Parent

EJECTORS
Water_Elevators,

For Conyveying
‘Water and Liquid.
Patent Ollern, Lu-

bricators, etc.

NATHAN MANUFACTURINGC COMPANY,
Send for catalogue. 92 & 94 Liberty St., New York.

W.JOHNS'

ASBESTOS
LIQUID PAINTS
ROOFINC.

Fire-proof Building Felt,

Steam Pipe and Boiler Coverings, Steam Pack-
ing, Mill Board, Gaskets, Nheathings,
Fire-proof Coatings, Cement, &c.

DESCRIPTIVE PRICE LIST AND SAMPLES FREE.

H. W. JOHNS M'F'G CO.,

87 Maiden Lane, New York.
170N. 4th 8t., Phila. 45 Franklin 8t., Chicago.

VAPORATING FR

Full tremj,isé on improved I __——<2
methods, yields, profits, prices
and general statistics, FREE.

AMERICAN MAN’F’G CO.

“BOX R)’ WAYNESBORO, PA,

< c0E BRASSMFG g 3
BRASSTORRINGTON.— CONN "W

¢ 0'PPE R MTERIALS FOR METALLIC.

IN SHEETSYMMUNITION ‘A spectALTY BLANKS

ICE MACHINES

. Of all sizes, from
10 Ib. per Hour to
50 Tons per Day

>~ Bilary ABSorplion Systemm.

/ ECONOMICAL,

SIMPLE, RELIABLE.
send for Circulars.'

Delamater Iron Works,

16 Cortlandt St.,
NEW YORK, U. S. A,

% Print Your Own Gards "=

Etc.,
with our $3 Printing Press. Larger sizes
for circulars, etc., $8 to $75. For young
or old. business or pleasure. Everything
By easy, printed directions. Send two stamps
0l for Catalogue of Presses, Type, Cards,
to the factory. Kelsey & Co., Meriden, Ct.

The ‘““ MONITOR.”

A NEW LIFTING AND NON-
LIFTING INJECTOR.

il
waTen
&

EXCELS
etc., etc,.

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

PROVIDENCE, R. I.

BARNES’

Patent Foot and
Steam Power Machi-
nery. Complete out~
fits for Actual Work-
shop Business.
Lathes for Wood or
Metal Circular Saws,
w Scrool Saws,Formers,
g e a 3 Mortisers. Tenoners,
ete., ete. Machines on trial if desired. Descriptive Cata-
logue and Price List Free. W.F. & JOHN BARNES,
No. 1999 Main St., Kocktord, 111,

James Boyd, P’ (?' AGENTS :
Williamson & « ? Pa  Ahrens, Welker & Ryan, Louisville, Ky.
Rees, Shook & Cu. OQ AL ; Pa. Marinette Iron Wor i

Joseph Sharp, Cinc. QY aio. Salisbury & Cline, Chicago, Ill

Weir & Craig, Minnea,. ., Minn.

John Thompson, Cleveland, O. Dunham, Carrigan & Co.,San Francisco, Cal

The Best in the World.

We make the Best Packing that can be made regardless
of cost. Users will sustain us by calling for the *“ JEN-
KINS STANDARD PACKING.”

Our “ Trade Mark ” is stamped on every sheet. None
genuine unless 80 stamped. & Send for Price List ** B.”
JENKINS BROS.,

71 John Street, N. Y. 79 Kilby Street, Boston.
E. R. Hall & Co., St. Louis, Mo.
g)n lish Brothers, Kansas City, Mo.

ks Co., Marinette,Wis. . Donaldson & Co.,Detroit,Mich.
Hendrie & Bolthoff M ’f’z Co.. Denver, Col.

and July 20th, 1880. to Mr. S. I. Ma

the manufacture of Blake Crushers i
RREL FOUNDRY A

ROCK BREAKERS AND ORE CRUSHERS.

W e manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con-
taining theinvention described in Letters Patent. issued to Eli W. Blake, June 15th. 1858, togeth-
er with NEw AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted

the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with

FA
COPELAND & BACON, Agents, New York.

May 1ith
rsden _All Crushers supplied by us are constructed under

and
INE

n this countr
ND MAC

England.
CO., Manufrs., Ansonia, Counn.

SPEAKING TELEPHONES.

THE AMERICAN RBELL TELEPHONE COMPANY,

W.H. ForBES, W.R.DRIVER, THIO.N.VaAIL,
President. Treasurer. Gen. Manager.

Alexander Graham Iiell’s patent of March 7, 1876,
owned by this company, covers every form of apparatus,
including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric unduiations
corresponding to the words spoken. and which articu'a-
tions produce similar articulate sounds_at the receiver.
The Commissioner of Patents andthe U. 8. Circuit Court
have decided this to be the true meaning of his claim;
the validity of the patent has been sustalned in the Cir-
cuit on final hearingin a contested case,and many in-
junctions and final decrees have been obtained on them.

This company also owns and_controls all the other
telephonic inventions of Bell, Edison, Rerliner, Gray,
Blake. Phelps, Watson, and others.

tDescriptive catalogues forwarded on apé)lication.)

Telephones for I'rivate line, Club, and Social systems
can be procured directly or through the authorized
agents of the company.

All telepnones obtained except from this company, or
its authorized licensees. are Infringements, and the
makers. sellers. and users will be proceeded against

Information furnished upon apolication.

Address all communications to the
AMERICAN BELL TELEPHONE COMPANY,

95 Milk sStreet. Boston, Mass.
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B SPRAY
__FEED WATER

PURIFIER

¥
x

FOR STEAM BOILERS
U.S. % FOREIGN PATENTS

INJECTOR

o FOR BOILER FEEDING.
Ml Operated by one handle.
WILL LIFT HOT WATER.
POSITIVE ACTION GUARANTEED UNDER
ALL CONDITIONS.
NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR.
OFFICES AND WAREROOMS:

Philada.,12th & Thompson Sts. | New York, 109 Liberty
Boston, 61 Oliver St. treet.
Augusta, Ga., 1026 Fenwick St. | Denver, Col., 438 Blake
San Francisco, Cal.,  Califor-; Street.

| Chicago, 1., 204 Lake St.

nix Street. .
And STEREOPTICONS, all pi illustrat;i

rices, ews illust
every subject for PUBLIC EXHIBITIONS, etc.
& A profitable business for @ man with a small capital, Also,
Lanterns for Home Amusement. 136 page Catalogue free.
MCALLISTER, Mfg. Optician,49 Nassau St.yN. Y.

ELESCOPES %5
otographic  Out, 4
Overa Glasses. Microscopes. {JIV H. WALMSLEY
& CO., successors to R. & J. BECK, Philadelphia.
§F Illustrated Price List free to any address.

GE @ FIFIELD,

Barometers, Thermometers

thits for Amateurs

MANUFACTURER

¢ or ENGINE LATHES
FROM 16748~SWING

GUTS,PHOTOGRAPHS|
AND PRICES
FURNISHED ON

& APPLICATION.

LOWELL.

ANTED LADIES AND GENTLEMEN who
wish to make 88 to 84 a dayeasily at their

own homes. Work sent by mail. No canvassing. Address
withstamp Crown M’ g Co.,290 Race St.,Cincinnati,0

The “‘Duc”’Bucket|

Made of Steel.

FOR
ELEVATOR BELTS.
1,500,000 in Use.
—Prices Greatly Reduced.—
Send for circular to IRON CLAD M’F’G CO.,

COLUMBIA BICYCLES
AND TRICYCLES.

New Illustrated (36 page) Catalogue,
giving full description of these ma-
chines. sent for stamp.

g N
.%’m\‘(\# g
/lll l\\\ S THE POPE M’ F°G CO.,
s 597 WashingtonSt., Boston, Mass.

GASKILL’S STEAM PUMPS,
ND

Al
GASKILL’S HIGH DUTY PUMPING ENGINES.
For public water supply. Manufactured by
1THE HOLLY MFG. CO., Lockport, N. Y,

W

This is the onlysteamboilerever
devised in strict compliance with
the demands of ratural laws. It
gives complete immunity against
explosions, delivers dry steam,
prevents all incrustation and de-
posit on the bottom plates, affords
safety with high pressure, and
secures great economy. The in
vention is applicable to every style
ot boiler. and can be readily ap-
plied, internally or externally, to
new or old boilers. Licenses grant-
ed on liberal terms to manufac-
pturers. Send for description. .

LAWSON NON-EXPLOSIVE BOILER CO..
155 and 157 Broadway, N.Y

.

WM. A. EARRIS,
Providence, R. 1, (Park 8t.), Sixmi ’ walk West fr
Original and Only Builder of the
HARRIS -CORLISS ENCINE,
With Harris’ Pat. Improvements, from 10 to 1,000 H. P.
Send for copy Englneer's and Steam User's
Manual. B J.W. HIlIl M.E. Price81.25.

WANTED.—A Practical Surveyor, to survey the
streets of the City of Westminster, Md., preparatory to
macadamizing the same. Particulars to be had on ap-
plicationto = C. H. BAUGHMAN, City Clerk.

TIgHT&SLACK BARREL MAcyy
09 ASPECIALTY B

i~ JOHN GREENWOOD &CO.
ROCHESTER N.Y.

|
Leffel Water Wheels,
With lmportant Improvements.
11,000 IN SUCCESSFUL OPERATION.
FINE NEW PAMPHLET FOR 1883
Sent free to those interested.
JAMES LEFFEL & (0.,
Springfield, Ohio.
110 Liberty St., N. Y. City.

22 Cliff Street, New Yorlz. !

HONOCRAPHY, OR PHONETIC SHORT-HAND

Catalogue of works by Benn Pittman, with alpha-

oet and illustrations for beginners sent on application.
Address Phonographic Institute, Cincinnati, Ohio.

SEBASTIAN, MAY & CO.’S.
IMPROVED 860
Screw Cutting Lathe.

Designed for actual work; no
toy. Lathes for wood or metal.
Drill Presses, Chucks, Drills,

X teurs’ outfits. Latheson trial.

§ Catalogues mailed on applica-

cation.

185 & 187 W, Pearl St.,
Cincinnati, Ohio.

WESTON DYNAMO-ELECTRIC MACHINE

The undersigned, sole agents for the above machine

" ELECTROPLATING AND ELECTROTYPING,

refer to all the principal Stove Manufacturers, Nickel
and Silver Platers in the country. Over 1,500 now in use.
Are also manufacturers of I’ure Nickel Anodes,
Nickel Salts, Polishing Compoesitions of all kinds,
and every variety of supplies for Nickel, Silver, and
Gold Plating; also, Bronze and Brass Solutions. Com-
plete outfits for plating. Estimatesand catalogues fur-
nished unon application.

HANSON VANWINKLE & Co.
SOLE AGENTS  NEWARK, N.J

New York Oflice, 922 and 94 Liberty St.

Dogs, and machinists’ and ama-

FOOT LATHES

The best for Amateur, Blectrician, and Work 13€.

Swing 8x18 ins. Improved foot power, tuol carriage,
slide rest, set over tail stock, etc. Complete, $35.00.

Foot Power Circular Sa

W.
NARRAGANSETT MACHINE CO.,
Send Stamp for Catalogue. rovidence, R. I.

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effi-
ciency. Needs no care or skill; cannot
of order; has no moving parts.

! i \ Superior Fire Pump.
! taneous and powerful, ever ready.
; ble, wherever steam pressure can
be had. for pumping any kind of liquid
F hot, cold, sandy, impure, etc.). We make
E ] ten sizes, prices from $7to $75. Capaci-
= ties from 100 to 20.000 gallons per hour.
State for what purpose wanted and send for
of * Pumps.”

atalogue
Van Duzen & Titt, Cincinnati, 0.

PATENT

OLD ROLLED

SHAFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finish, and is truer to gauge, than an
other in use renders it nndoubtedly the post economical.
We are also the sole manufacturers of the CxLIiBRATED
COLIINS’ PA'T.COUPLING, and furnish Pulleys, Hangers,
ete., of the most al‘))proved styles. Price list mailed on
application to ONES & LAUGHLINS. Limited,

Try Street. 2d and 3d Avenues, Pittsburg, Pa.
Corner Lake and Canal Sts., Chicago, fll.

§F" Stocks of this snaftin%lln store and for sale by
FUL. , DANA & FITZ, Boston, Mass.
Geo. Place Machinery Agency, 121 Chambers St., N. Y.
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E AUTOMATIC ENCINE
Gives more dpower from same amount
of fuel and water. than an

THE PAYN

made. and 50 per cent more power than rated at. All
engines warranted. All sizes and styles, 2 to 250 horse
power. Send forwrices and catalogue A 4.

B. « PAYN

E & SONS,
P. O. Box 1:207.

Steel Castings

From ¥ to 15,000 1b. weight, true to pattern, of unequaled
strength, toughness, and durability. 20,000 Crank Shafts
and 15,000 Gear Wheels of this steel now running prove
its superiority over other Steel Castings Send for
circular and preie list.
CHESTER STEEL CASTINGS CO.,
407 Library St., Philadelphia, Pa.

mnxmu\\\ uu CA v I%ANOQ‘
HJEEL WITE EEL SPRINGS, Newvog o
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OVERINGr=~B0ILERS PIPES &¢

With 64 to 3 inch thickness it radiates less heat than
es.

any other covering does with 2 inch
‘ossil Meal is by far the lightest Cement Covering
known, is very durable, absolutely fire proof.and is
easily applied.
Sold in a dry state by the pound.

FOSSIL MEAL TUBES

for Cold Water and Refrigerator Pipes.

FOSSIL MEAL COMPOUND

for Lining of Icehouses and filling in of Safes.
Send for Circulars.

FOSSIL MEAL CO.,

48 Cedar Street,

New York.

Reliable parties, desiringtotake the Agency for their

respective territory,will apply in writing, giving refer-
ences.
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Only $3.20 a Year, including postage. Weekly.
32 Numbers n Year.

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

| Chemistry. Electricity, T'elegraphy. Photography, Archi-

tecture. Agriculture, Horticulture, Naturai History, etc.

All Classes of Renders find in the SCIENTIFIO
AMERICAN a popular reswme of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every commupnity where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMIRICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollaxys and 1wemy
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMKRI-
CAN will be supplied gratis for every clubof five subscribers
at $3.20 each; additional copies at same proportionate
rate.

One copy of the SCIENTIFIC AMERICAN and one Copy
of the SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada on receipt of seven dollars by
the publishers.

The safest way to remit is by Postal Order, Draft, or
Express. Money carefuily 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

DLTIITIT & CO.,
361 Broadway New York.

To FKoreign Subscribers.—Under the facilities of
the Postal Union. the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany
Russia, and all other European States; Japan, Brazil
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold
for both SCIENTIFIC AMKRICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal order or draft to order of
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