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mﬂh‘ llaneld Butter.

Calvin Peck some ten yoars ago obtained a patent for re-
storing and preserving badter; bis invention relates to a
new process for purifying butter, having especinl reference
to arresting fermentation and restoring rancid butter.  His
process consists in melting the butter in a clean vessel under
u slow and regular heat, and while it is melting he adds two
ounces of pulverized alum to every five pounds of butter,
the butter being stiveed gently while melting,  When thor-
oughly molted it is strained through a fine strainer into clean
cold wator.  The butter will rise to the surface quite pure
and transparent, The alum congulates the slbumen, the
caseine, and other foreign matter, all of which are rotpined
in the straioer, leaving the butter perfectly pure and clean,
and of uniform consistency.

When the butter is sufficiently cool to be in good work-
ing order, it s carcfully taken out and thoroughly worked,
adding to each five pounds of butter three ounces of good
dairy salt, one ounce of clean saltpeter, and one ounce
of pulverized white sugar. The butter is then packed in
clean vessels, and is fit for use,

By covering it with strong brine and keeping it in a cool
place, it is claimed it will remain sweet for any desired
length of time,

Apropos to the above a correspondent in Land and Waler
noswers un inguirer in its columns who wants to know how
to sweeten rancid butter, as follows: If her butter is very
bad, premises the writer, T cannot promise that the follow-
ing plan will entirely restore it; but I can at least describe
a process which I once watched at an agricultural show,
where o machine for washing butter was at work and where

some very horribly edorous butter was in a few minutes
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rendered edible. 1t did its work very quickly and by the ! jury is done. Tt can be withdrawn and s new one substi-

simple turning of a handle, and the

might be accomplished by means of o wire sleve or a|swift,
| expases the horse to temporury, if not permanent injury.

strainer anywhere.  The butter was forced through a finely
perforatesl receptacle into a large tub of fresh cold water
It came rapidly raining down in a fine capilliform shower,
lying upon the clear water in a tangle of golden filaments,
singularly beautiful, till the water was all covered with them,
When the whole lump had been thus transformed into yellow
threads, they were stirred and beaten about in the water
with a wooden beater; then collected and pressed Into a
fresh lump of greatly improved appearance, and agaln
forced through the maching in another shower of delicate
filaments.  This process was repeated several times, till the
butter had been washed literally through aod through,

40 >
Shoelng Horses.

The Rev. W. H. H. Murray, whose advice is worlh
heeding, says about shoeing: The nails should e guite small
and driven in more gently than is the custom, There is no
reason why the smith should strike n blow at the little nail
head as strong as he would deliver at the head of o spike in
an onk beam. The hoof of the horse is not an oak stick,
and the delicately pointed and slender headed nail is not a
wrought iron spike, and yet you will see the nailer whack
away at themas if it was a matter of life and death to get
them entirely set in at two blows of hLis hammer. Tnsist
that the nailer shall drive his nails slowly and steadily, in-
stend of using violence, In this case, if his nail is badly
pointed and gets out of proper line of direction, no great in-

same sort of process |

1

tuted, without harm having been done the foot, Bul the
blind, and viclent way prevents all such care, and

Gentleness should be exercised in clinching the nails. Never
allow a smith to touch s rasp to the outer surface of the
hoof. Nature has covered it with a thin filament of enamel,
the object of which is to protect the inner membrane and
fiber from exposure to water and atmosphere. The enamel
is exactly what nature puts on the surface of your floger
nail, reader. Under no circumstance should it ever be
touched. If it is removed nature will be wickedly deprived
of her needed covering, and cruelly left exposed to the ele-
ments,

——t A —

AMERICAN INDUSTRIES, NO, 13,
THE MANUFACTURE OF WIRE,

Wire rope has become an important article in almost every
branch of industry, and its uses are constantly multiplying.
Strength for strength, it is now cheaper than the manila or
ordinary hemp cordage used for hoisting or rigging pur-
poses, aud whenused as a substitute for belting or shafting
in conveying power long distances, the cost is trifling when
compared with them. The use of galvanized ship rigging
is rapidly increasing, and s inajority of all vessels which
have beéen built within the Jast ten years have been fitted
throughout with wire standing rigging. Its elasticity is
about the same as that of bemp, while its lasting qualities
are equal to that of the ship it is used on. In our present
issue we give a brief description of the methods followed at

[Continued on page 322.)
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Fig. 1—THE MANUFACTURE OF WIRE.
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THE MENTAL REQUIREMENTS OF MODERN Orleans.  The Ohio was full of ice when he started, and the
ENTERPRISES, venturesome swimmer was often in imminent peril from be-
Formerly the art of war, statecraft, the bar, the pulpit, | ing crushed in the ice floes as well as frozen by the intense
poetry, and philosophy monopolized the brains of mankind. ' cold. The voyage of 2,342 miles was completed in 80 days,
In these professions and pursuits men of superior mental | f"" voyager being reduced almost to n skeleton by the sever.
force found expression for their thoughts: and besides these | ity of his self i|!||w|~11| task.
there were fow occupations likely to invite or to develop | . Of a very different nature was the splendid feat of the
the higher order of minds The magnitude, complexity, and ﬁ‘ngnr Notch coal miners, who, to n-t(-un seven comrades—
scientific charneter of modern material enterprises—commer- | 8IX men and n !m.y—hurlu'l in a mine, nccomplished the
elal, constructive, manufacturing, cgricultural, and the like ’Kr-'ul work of driving and timbering o passage way of 1,200
—have well nigh reversed the old stute of things. The learned | feet through rock and coal, mostly rock, in the brief spuce

[MAY 24, 1870.
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= | professions, so-called, no longer offer the only nor even the | of four days and nights. The imprisoned miners were found

most inviting flelds for intellectual effort; nor do they furnish ;ulivu and well, notwithstanding their confinement of five
the most effective means of mental development and culture, | and a balf days.  The party had been shut in by the falling
As an inevitable resalt, professions] men no longer overtop {of f«-n'n- noeres of mine roof, caused, it is said, by a reckless
their fellows in intellectual stature.  Indeed it is sometimes | Sripping of the supporting pillars of coal; and luckily the
asserted that the highest order of minds are now drawn to | door bay, who bad gone in to warn the miners of their dan-
practical affairs, leaving to the professions only those of in- | ger when 'lln- roof began to give way, rode & mule, which
ferior rank. Relatively this may be largely true; yet it by | the men killed and ate after they found they could not get
no means follows that the leading men of to-day in the purely | out. There was plenty of pure water in the mine, and,
intellectual eallings are in any way inferior to theaverage of | though gas accumulated somewhat in places, o spot was
their predecessors. They are tried by a higher standard; found where the nir.wns fairly good and it was safe to build
they are surrounded by non-professional men of a mental |8 small fire for cooking their mule ment.
stature impossible in former times; and so, although really It must not be forgotten that the noble band of rescuers
great, they seem relatively small.  Mauy a soldier, statesman, lﬂflcd with slender hope of finding their buried comrades
jurist, priest, or writer, vastly famoas in his day, owes his.ﬂll\'l‘. If the latter had not been erushed by the falling
historic greatness rather to the littleness of his neighbors roof or drowned by water, there wns o strong probability
than to his own intrinsic nobility. that they had perished by the fire which broke out in the
Speaking of the requirements of modern transportation, | mine when the roof fell, or had been smothered by the liber-
Prof. David Swing remarks that men are giving to railways | ated gases of the coal. Yet the bare possibility of saving
now & mind which travel and carriage could never have thus life urged the generous toilers on, and happily their efforts
diverted from learned pursuits when men journeyed on horse- | were rewarded by the highest success,
back or carried goods in pack saddles. In those days only | The men who planned and cut the relief drift were not
a few boys who could feed horses, and a few drivers who surrounded in their labors by admiring crowds, like the con-
could flourish a whip, were absorbed by the carrying busi-  testants for pedestrian honors; they had not the almost daily
ness. The railway, with the pomp and circumstance of its | *“ grand receptions,” ‘“ovations,” and the like which gave

engines and palace cars, its vast machinery and money power,
now attracts and employs men who would have been Pascals
and Newtons, and Wesleys and Washingtons a hundred years
ago. The external management of the railway has created,
he says, the ““ railway king” of to-day, who had and could
have had no counterpart in the days of the pack-horse; and
as a consequence we must admit that ““ the steam car diverts
great brains, and places upon the railway throne men who
would once have been princes in statesmanship, or literature,
or religion."”

“Of course,” remarks Professor Swing, “ to this statement
the objection is ready that perhaps the railway is making
men of large brains out of thoge who would have been ouly
teamsters in the mountains or sleepy drivers along a canal.
This objection is indeed valid; but after you have estimated
it at its full worth, the feeling will yet remain that many of
the modern materinl pursuits are go immense and attractive,
that they are actually denwing away a brain power which in
other circumstances might have found its way into the field
of high statesmunship, or high thought, or into & broad and
powerful pulpit,”

The underlying sentiment of this complaint seems to be a
vague and unreasonable fear that just so faras practical af
fairs call for and develop mental force and a high quality of
thinking, statesmanship and philosophy and religion, and all
the other purely intellectual pursuits, will be robbed of theiy
supply of superior men. If the mental force of the race
were a fixed quantity, and every great mind employed upon
invention or transportation or other material pursuit must of
necessity be diverted from statecraft, philosophy, or litera-
ture, there might be some ground for complaint—provided
it were certain that invention and productive industry were
less beneficial to the race than a correspondingly high order
of closet thinking. But the mental force of a people is not
a fixed quantity ; sand instead of diminishing the supply for
any particular ealling, every new calling which invites or de-
velops a higher order of Intellectual power or executive cu-
pucity practically increases the mental force available for all
pursuits, ultimately if not immediately.

The circumstance that our preachers and politicians do not
tower above the rest of men as they used to is no evidence
that they are intellectually inferior, but mther that the com-
mon intellectual average of men of affairs is higher than it
used to be.  To manage properly s great railway, steamship
line, manufactory, or to devise and develop a novel and use-
ful industry, often calls for a wider range of knowledge, a
higher grade of intellectual and morul force, than is needed
to rule a state, command an army, compose s book of phi.
losophy, or fill the loftiest pulpit.
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THREE SUCCESSFUL EFFORTS.

Three notable feats of human effort and endurance have
just been brought to successful issue. The first was of
questionable utflity In spite of the possible advantage of

knowing the maximum capacity of the human frame for
long.continued and severe exertion. In the six days' walk-
Ing and running mateh, in London, ending April 20, the
winner's score was 542 miles, beating by 21 miles the best

"""""‘"“""‘M‘ MAlDe.  An sxtended scooant of (he ot | previous recond in a similar contest.  During the first three

ey g u'-‘u":i‘.'.",,.,"’{'..: e
Doda, peculiarities, purity, uses of slate

The superior quality of A mert-

:‘bo-l‘nla‘ﬂaﬂ-r A~m method of testing and oommparing the

V. AGRICULTURE. FOREST OULTURE ke
- EST CULTURE. W

sod Denmark, Pranee. Cork oak

A Spain.  Our own forests

b’n Way to Sow Grain ss practicsd in Californis
Aberdest Cattie Exhitited at Parts

i,
Alligator Vearfume. Musk glands and socretlons

= Artaor

Large (llustration of prize oat-

- { days the winner, Brow de 300 mi q
AU S GeYosy of Amert- | dayn . Brown, made { miles, a feat never be-

Voreign demand for Monson | fore nchieved

It s wald that he left the track at the close
in excellent physical condition,

| The second achicvement was also of doubtful utility. As

n means of advertising his already sufficiently advertised
swimming sult, deslgned for 1ife saving in case of disaster
at sen, Capt. Paul Hoyton undertook Inst winter the terrl-
fhle taek of floating wod paddling from Pittsburg to New

| the river swimmer an abundance of noisy notoriety and sub-
stantial encouragement. They were probably unconscious
of doing anything specially commendable; anything more
than any miner would do for a comrade in distress. Yet who
will say that the achievements of Brown or Boyton, how-
ever plucky or enduring, were not trivial in comparison?
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THE ELECTRIC LIGHT IN PARIS,

for a three years' concession of the lighting of a pumber
of public ways in Paris was rejected by the Municipal
Council, January 28; and it was decided, at the same
time, that the city should no longer contribute pecuniarily
or otherwise to the experiments of the company. The rea-
sons for this decision are, in bricf, the practical failure of
the clectric light to meet the wants of public lighting stead-
ily, efficiently, and economically. In their report the Coun-
cil express the conviction that electric lighting is still in a pe-
riod of trials and tentative processes, especially asto the reg-
ularity of its working. The frequent number of extinctions

concurrently with the electric appamtus, thus complicating
matters and increasing expense.  Finally, the high cost of
olectric lighting does not allow of its adoption for public
uses.

Very naturally the City Gaz Company is much elated at
the failure of what threatened to be a serious rival. 1In the
annual report of the Council of Administration of the com-
pany, presented March 27, it is asserted that the clectric light
was unequal in intensity and color; in foggy weather ils

| gaslight; and its sudden and frequent extinction made it in-
compatible with the requirements of a service so important
as public lighting. This everybody knew; but not so many
were aware that in the Avenue de I'Opera a steam engine of
twenty horse power was necessary to supply the eleotric cen-

clectric lighting to the 1,800 kilometers of the strects of Paris,

horses, more than double the power employed in sl the in-
:dustrlea of the departments of the Scine and Seineet-Oise
,united; and the street
of the gas lighting in Paris.

How far a report by the electric company would modify
these assertions we do not pretend 1o say.  Obviously, how-
ever, up (o this stage of the contest the victory rests with
gas. At uny rate the officers of the gas any are confl-
dent that the gus industry has nothing to fear from electric

experiments thus far conducted. ;

NEW PROCESS FOR PRESERVING AND ORNAMENTING
| IRON. - ) v
- Wa recently published an account of the s of

preserving iron by forming upon its surfuce an ens )
iron oxide by means of superbeated steam and a high tem-
perature, vl o 8 &
We have now to deseribo another procoss, discov
M. Dodé, by which iron is not only e
its surface may be ornsmented, 50 88 10 rosen
ver, allata comparatively small expense,
T the Dodé process the iron article,
first dm:;t“l:;,h dipped In or palnted w
of borate oxide of copper, an
whlohnooudﬂuonlhnrfmo!zp rtie
are then passed through a furnace und h
the highest tempermture being l‘mm‘
heat the metallic pigment fuses, enters the

The application of the General Electric Light Company

and their duration require the maintenance of gas apparatus.

brilliancy diminished with distance much more rapidly than

ters extending along 860 meters, and that the application of
at present it by gas, would require a motive force of 100,000

lighting represents only the ninth part
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an ,,w,‘ﬁu‘llpn}ucnmm\y adlhierent thereto.  Tron articles
s0 heated aro rendered Impervious to rust.  The process is
suporior as s preservative to galvanizing, while the cost is

estimated at only half & cent per superficial square foot.
This conting is of dark color,

The ahove is tho foundation process, after which other
processes, which give ornamentation to the article, may be
ndded s follows: After the iron has been treated as just de-
seribed, it may be enameled, 50 48 to have agmooth polished
surface, by painting it with a compound made of borate of
load, litharge, and essence of lavender. An extensive varioty
of colored enamels, of great durability and fine polish, may
thus be produced. The cost is two to three cents per super-
ficial square foot.

When an ornamental surface resembling dull silver is
wanted, the iron article, after having been treated by the pro-
cess first above deseribed, is now painted with a .mixture of
dry chloride pt platinum dissolved in ethier. The article is
then again heated to 350° to 400° Fah,, whereby the platinum
becomes incorporated with the inoxidated surfaces, and a
firm, dorable, and excellent dull silvered appearance is at-
tained. The cost of this last process is stated to be from
three to six coents per superficial square foot.

‘When a highly polished silver surface is wanted, two coats
of the enamel, before mentioned, are first given, and an in-
creased guantity of the platinum solution is used.

A golden surface, instead of silver, may be obtained by
preparing a compound in which chloride of gold instead
of platinum is used.

A paper on this discovery was lately read before the So-
ciety of Arts, London, followed by a very interesting discus-
sion, all of which are given at length in our SupPLEMENT
for the current week, No. 177. Many splendid specimens
of iron articles treated by the process were at the same time
submitted for inspection,

heco
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‘WHO ORIGINATED THE ATLANTIC CABLE?}

The recent cable celebration has called ot a elaim for the
late Col. John Henry Sherburne, of Washington, D, C., as
deserving the honor of originating ocean telegraphy. The
claim is based on the following entry in the journal of the
Senate of the United States Senate for the second session of
the XXXth Congress. to wit: *“Monday, January 28, 1849,
The Vice President presented the memorial of John Henry
Sherburne and Horatio Hubbell, praying the aid of Govern-
ment in the establishment of o telegraphic communication
ucross the Atlantic Ocean, which waus referred to the Com-
mittes of Commerce.”

In the memorial referred to the geographical points are
indicated from which the communication can be most con-
veniently made between Newfoundland and Ireland,
the distances given, the probable existence of soundings
quite across suggested, or the possibility of anchoring
buoys without soundings, and the apparatus necessary to
effect the design.

The sudden death of Colonel 8herburne is claimed, by
his son, to have prevented the carrying out of his father’s
favorite projeet.

The right of Cyrus W. Field to the honor of inaugurating
the first Atlantic cable does not seem to be in any way less-
ened by the earlier project of Colonel Sherburne and Mr.
Hubbell. The idea of ocean telegraphy was not original
with either. As early as 1842, Professor Morse telegraphed
through insulated wire, & submarine cable, stretched be-
tween Castle Garden and Governor’s Island. And with re-
ference 1o later investigations, Professor Morse wrote in a
letter to the Seeretary of the United States Treasury, under
the date of August 10, 1843, these memorable words: “ The
practical inference from the law just clucidated is that a
telegraphbic communication on my plan may with cer-
tainty be established across the Atlantic! Startling as this
statement may now seem, the time will come when the
project will be realized.”

Possibly, if Colonel Sherburne had lived, he, and not Mr.
Field, would Lave been the founder of the first Atlantic
Telegraph Company. Possibly also he might have fought
the enterprise through to guccessful issue.  This, however,
is & question of fact, not of possibilities. Col. Sherburne |
Mr. Field proposed, and happily
ceeed,
——t A —

THE WORLD-CIRCUIT AND TIME PUZZLE.

proposed—and  died.
lived to see his plans su

The everlasting problem of the two men traveling in op-
posite directions around the world and meoting to find llu-lr*
must be the source of much rev-
Sooner or later every youth

time reckoning at varisnce,
enue 1o the postal departmert,

Seientific dmevican,

321

Somotimes the journey 18 supposcd to be made inone day;
at others n yenr Iy allowed, Tet us begin with the first case.
Amstuming it possible to travel at the rate of 15° an hour, 5o
04 Lo make the clrenit of the world In twenty-four hours, we
will consider the cases of A, B, and O, the first going west-
ward, the second eastward, the third remaining at home, The
time of starting s, sny, noon, Janunry 1, and each is pro-
vided with an scenrate calendar clock,

At noon, Junuary 1, A sturts on s journey, travels with
the sun, and makes tho cireuit of the world in twenty-four
hours by the clock,

B, starting at the snme instant, travels castward at the same
rate (16" an hour), and completes his journey in twonty-four
lours by the clock.

C remaing at home,

When it is noon, January 2, by (' reckoning, both by the
sun and by the clock, the threo men compare their reckon-
ings, Obviously the three clocks will agree in indicating
noon, January 2. During the preceding twenty-four hours,
however, the sun, to A, has been dieadily at the meridian,
and utterly useless as an indicator of time movement. A
hns seon neithor sunrise nor sunset, and in comparison with
0's sun reckoning, hie has missed one sunrise, and has accord-
ingly lost one day, Meantime B hag scen the sunrise twice,
once more than €, and twice more than A, By sun reckon-
ing, therefore, A and B are two days apart.

Suppose the time of the journey prolonged to a year of 365
days, the calendar elocks not being Interfered with.  Obvi-
ously all three clocks will register the same absolute duration,
and stand, atnoon, January 1, one year later than the time of
starting.

Assuming A's progress westward to be uniform, he must,
by the direction of his travel, lengthen each day (in other
words, put back sunrige) nearly four minutes, the agaregate
for the year making one whole day; and of course, if his
speed is variable, that would be the average gain—that is, to
cach day's length, making the aggregate number of days for
the year one less than if he had stood still, As a consequence,
he will see the sunrise but 864 times in 365 days by the clock;
in other words, his date by sun reckoning will be noon, De-
cember 81, the year of starting.

The days of B, on the other hand, will be similarly
shortened.  He will see the sun rise 866 times in 365 days by
the clock, and his date, by sun reckoning, will be noon, Jan-
uary 2, the year after starting.

Thus, reckoning by sunrises, A will be one day behind C,
and B one day abead of C. The reckoning of A and B will,
therefore differ by two full days.

Since the meridian of 180° E. or W. of Greenwich falls in
mid Pacific, touching no land of consequence, it is usnally
chosen as the line for time correction, the day lost or gained
being there added or dropped, as the case may require.

PROF. BERT'S NEW ANESTHETIC.

Not long since we culled attention to an important paper
read by M. Paul Bert before the French Academy, and in
which the author suggested the benefits to be derived in sur-
gical operations from the use of nitrous oxide as an anws-
thetic, when combined with oxygen and administered under
tension. M. Bert's conclusions were drawn solely from ex-
periments that had been made by him on the inferior ani-
mals.

The first trial of the new anssthetic on a human being has
recently been made in Paris, and has proved so successful in
every respect that it deserves to be made known in all its de-
tails. The experiment, according to the Paris correspondent
of the Lancet, was performed on the 13th of February, in the
¢ Aeropathic” establishment of Dr. Daupley, Rue Males-

herbes. Dr. Labbé, surgeon to Lariboisitre Hospital, was to |

operate on a young woman of twenty for in-growing nail;
and M. Préterre, who has great experience in the use of ni-
trous oxide, was toapply the gas. The other persons present
were Prof. Paul Bert, and MM. Reynard, Laffont, and Blanch-
ard. At 11 o'clock the party entered the large compressing
bell of the establishment, and the patient reclined on some
mattresses on the floor. At ten minutes past eleven the press-
ure had increased to 17 centimeters without any of the party
Laving experienced any discomfort, except some noises in the
ears and a feeling of tension in the membrana tympani, but
which were easily removed by a movement of deglutition.
At this moment M. Préterre applied to the patient’s nose and
mouth the apparatus which he is in the habit of using, and
which communicated with & large bag containing 120 liters of
the following mixture: Nitrons oxide, 85 parts; oxygen, 15
parts.  After a few seconds of hesitation the patient began
to bireathe deeply, and in sbont a quarter of a minute insen-

falls foul of it, and, getting into a dispute over it, appealsto | sibility and muscular relaxation were complete.  Dr. Labbé
The number of such | then leisurely performed the operation, during which the

his favorite newspaper for a decixion, ‘
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.\\'hilv, to the saving of time and correspondence, 1o say noth-
ing of disputation, the question may properly bo taken out
of the department of * Notes und Qu--ri--«," and considered
Wt greater Jength than would be possible there,

The grest trouble with the question clearly arises from ?lu-
circumstance that it involves two different ways of noting
time—by sunrises, and by sctual duration as mensured by the
clock ;'.Inll'- those who attempt 1t8 solution do not slways

Seop the two ideas of time distinet and separate, '

try to be smong |

| eried a litte.

patient never gave a single sign of pain or reflox action. Her
oyes were shut and insensitive, the pupils slightly contracted.
About the fourth minute, as Dr, Labbé was beginning the
dressing, there were & fow contractions of the hands and feot;
but this was all, and, as the operation was now over, the ap-
paratus was removed.

It was then fifteen minutes past eloven.  The contractions
ceased, and the patient remained motionless and asleep for
half & minute.  She then complained of pain in her toe, and
Less than & minute afterward she sat up, and
declared she bad felt nothing during her sleep, but that (to
use her own words) **she bad gone to heaven, and had seen
everything blue with stars.”  She declared she felt no pain,
except slight headache, to which she s subject. Nothing
could be more striking than this calm and quiet awakening,

-

compnred with that which follows chloroform, Her pulse
had been constantly ealm, nnd her complexion natural and
T08Y.

The following technical figures glven by Prof. Bert are of
scientific interest; The depression commenced at 11:15
o'clock, nnd ended nt 11:10. The total pressure having as-
cended to 75 ¢. 417 ¢. =92 ¢. The tension of the nitrous
oxide was expressed thus: 85 % ¢§ = 104, or, in other words,
was slightly above that of pure nitrous oxide breathed in the
open air under normal tengion.  The tension of the oxygen
was 15 % 83 = 184, or, in other words, slightly below that of
ordinary air (20'9), But the differcnce is too slight to be of
any consequence,

This experiment has successfully shown that Prof. Bert's
mixtare, which does not produce any anmsthetic phenome-
non under ordinary pressure, has the effect when applied un-
der tension of producing complete insensibility.  Prof. Bert,
therefore, claims for the new anwesthetic that its application
is simple, that it is casily dosed, that it is perfectly harmless,
and that it is not preceded by a period of excitement, or fol-
lowed by the stage of reaction.

. ecer— -
The Microphone n Mine Disasters,

The buried miners at Sugar Notch tried very hard, by
pounding on the walls and doors of their rocky prison, tolet
their friends outside know they were alive, but did not sue-
ceed. The question is raised whether the long and distress-
ing uncertainty as to their fate might not have been relieved
bad a microphone been employed.  Also whether it would
not be possible to devise and make known to all workers
underground a simple code of microphonic signals, to be
communicated by rapping and heard by means of the mi-
crophone, whereby some sort of intercourse might be kept
up between those without and those within a mine under
such circumstances,

AL

International Postal Cards,

The Post Office Department has approved a design for the
new international two cent postal card provided for by the
Uniyersal Postal Union and the recent act of Congress, On
the upper left corner are the words *“ Universal Postal Union,
United States of America,” in English and French, the Pos-
tal Union requiring that the inscription shall be in the lan-
guage of the country from which the.cerd is sent and in
French. On the right upper corner is the stamp, consisting
of the head of Liberty copied from the gold double eagle,
surrounded by a ribbon border, with a monogram **U. 8.”
at the top and a buckle at the bottom with the figure 2"
in octagon blocks on ecither side. In the upper balf of the
circle are the words “ postal cand,” and in the lower half
“two cents.” The card has also, to more clearly define it
from the ordinary one cent card, a neat border around the
edge on the address side. & 3

Hand-Training in Education.

In a paper on hand-training in the public schools read
before a Massachusetts County Teaching Association, the
reader, Rev. G. L. Chaney, laid special emphasis on the
need of giving public school chiidren the proper bias to-
ward, not against, manual labor. At present children are
taught in such a way that they look down upon manual
labor. Education should not thus be prejudicial to the la-
boring interests of the country. Industrial education is ab-
solutely necessary for us as a people. Haond-training is in
reality mind-training, or “ brain-building by band.™ Mr.
Chaney argued that special trade schools should be main-
tained by manufactories, for which the public school train-
ing should be a preparation. The work of the Industrial
School Association in Boston was alluded to s an example
of what might be accomplished in the manipulation of tools
common to all the trades.

Antidote to Arsenle,

Dr. James B, McCaw, according to the Canudian Journal
of Medical Science, vemarks that dialyzed iron (which has
| recently been recommended as an antidote 1o arsenie) is
| simply s peroxide of iron, and exceedingly sensitive to
oxygen. Hence, on slight exposure to the atmosphere, it
unites with the oxygen of the latter, forming a solid oxide.
| He suggests the following formula as ooe not generally
known for an antidote to arsenic, and claims for it prece.
dence over all others; first, because it forms the surest anti-
dote; and second, becauso the lngredients are always readily
acecessible, even to the country physician who carries saddle
bags: Tincture of cbloride of iron, ono drachm; bicarbo-
pate of soda (or potash), one drachm; tepid water, o tea
cupful.  Mix. The sesquioxide of iron is immedintely
formed in a solution of chloride of sodium. Give this mix-
ture almost ad ditum. 1t s a perfect antidote to arsonic,
o r-—

Amerioan Coal In Switzerland,

The Continental and Swizs Times, published in Geneva,
containg the following suggestive advertisemont ;

““ American anthracito coal for sale at 50 francs per 1,000
kilos. Carringe free. Apply J. Lafond, 10 Rue Boni-
vand."”

If American coul can be sold at a profit in Geneva, we see
no reason why a more advantageous market may not be
found st Marseilles and other ports on the oan,
thus furnishing an opening for another of our p

Provessor Lewrs Swirr, of Roche
# Fellow of the Royal Astronomical S




THE MANUFACTURE OF WIRE.
[Continved from first page.]
the works of ““The John A. Roobling's Sons Company,” nt
Trenton, N. J., for preparing the wire used in the manufac-
ture of wire ropes and bridge cables,

The first operation nocessary in making wire of either iron
or steel, is that of rolling a wire rod from a #olid bar, which
usually is cither 11§ or 1% inch square, These bars are
heated in a furnace to a welding heat if of iron, or to a
bright cherry-red heat if of stecl. They are then pussed
throngh the rolls & number of times—the size ench timo re-
ducing—until the short thick bar hecomes a vory long round
rod.  As the size is reduced and the length s increased, it
becomes possible to have the rod in several scts of rolls at
the same time, and each of the rolls is reducing the size.
This rolling mill, which Is shown in our engraving, is ar
manged on the Belgian system, and s the first one introduced
in the United States. It is capable of rolling rods which
will make a picce of telegraph wire hall a mile in length,

After the rolling the reductions of size are accomplished
by cold drawing through a steel die. This operation Is
ghown in the sketch entitled “ Wire Drawing.” Tho coiled
iron rod is placed on a reel, and is drawn through the die by
a wire block, which winds it again into a compact coil,
After being drawn cold once or twice the wire becomes very

stiff and hard, which makes it necessary to anneal it and get
it in such a soft condition that it will admit of further cold
drawing if desired. The annealing ovens are represented as
being discharged in the upper right hand view. The wire is
allowed to remain in the annealers at n dull red heat for
twelve hours, Al the labor and hoisting in this department
are done by hydraulic machinery.,  After being annealed the
wire has a very thin coating of oxide of iron on its surfuce,
which it is necessary to remove before the wire can be fur-
ther reduced by cold drawing. The oxide is dissolved in &
weak solution of sulphuric acid, and a coating of lime water
is then put on to keep the surface of the wire bright and
prevent it from rusting. This operation is shown in sketeh
entitled “ leesing the wire,” I'he method of drawing steel
wire Is substantially the same as that for iron, the difference
being that it requires more care and greater experience. The
size to which wire is drawn is regulated by the size of ropes
it Is intended to make; this runges from No. 3 wire gauge '
which is 4 inch in diameter, to No. 88 wire gauge, which i; '
of the thickness of a hair. '

The best wire ropes for general use are made of Swedish
iron, while in special cases ropes made of fine crucible stee)
wire are necessary for coonomical work, For hois
which have to stand constant bending
lower grades of steel, such as Bossemor, have proved them
selves 1o be almost worthless, Where only a tensile strength
Is required, as in bridge work, I -
fully equal to any other quality,

ting ropes,
and twisting, the

vssemer steel can be made

T — O —
Rules for Finding the Welghts that Timber of n
Gliven Nize, Supported at Woth Kods, will Sustaln.

R. C. Carpenter, of the Michigan State Agricultural Col.
lege, communicates to the Post and Tribune, of Detroit. the

following useful table: 4

Ist. If a weight be uniformly distributed from end to end
of & horizontal beam it produces th
as though one balf the weight were
the bheam.

e 7«
Mg ot on o

Mberod st the conter of

Seientific dmevican,

Rramplo.—A horizontal beam, 16 feet in length, sustning o
floor 9 foet ench side of it—if the weight of floor and lond
that may bo expocted to get on it be taken as 75 pounds
por square foot, we should find the total load sustained by
the boam to be ita length, multiplied by the number of square
foot sustained, multiplied by the load on each square foot,
or 10 x 4 x 706 = 4,800 pounds. This would be equivalent to
a center load of 2,400 pounds.

2d. (Converse of first,) If a beamsustain n certain load at
tho conter, it will sustain twice as much load, provided it be
uniformly distributed.

#d. The safe lond sghould not exceed one fourth or one
fifth the breaking load in bridges, or infloors subject to much
vibration from moving bodies. In roofs the safe Joad should
not exceed one fourth or one third the breaking load. (These
precautions are necessary for two reasons: timber is injured
by a load much below the breaking load, and imperfections
in workmanship and materials are constantly occurring.)

4th. (The safe load is assumed to be one fifth the breaking
load.)

To find the safeload that a horizontal pine beam, supported
at both ends, will sustain:

Rule.—Multiply the breadth of a beam by the square of its
depth, and that product by the number 90; divide this result

by the length of the beam between thesupports, and the quo-

[MAy 24, 1870.

| tain gafely at center when there In supposed to be no support
at ite center?  1If horizontal nnd 16 feot long, the safe contor
weight = 2 x 16 x 00 divided by 16, or 180 pounds; dividing
this result by 16 and multiply by 20, the safe center weight
is 220 pounds. This would correspond to o uniformly dis
tributed load of 440 pounds, If the rafter be supposed to
earry Lwo square feet for each foot in length, the load wonld
be 104 pounds to each square foot.

Note.—A rafter of these dimensions would need a support
at the center; in that ease its horizontal span would be 8 feet
instead of 16,  The result would be n safe center loud of 440
pounds, or a safe distributed load of 880 pounds; but thisis
distributed over a rafter 10 feet long instead of 20, so that on
the same supposition as before thesafe load becomes 410
pounds per square foot; a safe load for any roof.

Remark,—This rule, although sufliciently exact for ordi.
pary purposes, and safe for ordinary roofs when the factor
of safety, five, is used, must be replaced by more exact and
complicated rules when very exact results are required. This
is safe for all farm buildings. .

6th.—When the dimensions of a horizontal beam that will
safely carry a given load are wanted, the following rule must
be used:

The product of the breadth into the square of the depth
equals the ioad at the center divided by 90 for pine, or by the

Fig. 2-DRAWING STEEL WIRE.

tent will be the number of pounds in the load that the beam
will safely carry at the center.  If the load is nniformly dis-
tributed it will be twice the safe center load, and the fore-
going result may be doubled to obtain the total distributed
load. (Seerule first and second.) If any material besides
pine is used instead of the number 90 must be used the num-
bers in the following table:

Material.
Whiteoak. ... ..

Swamp ash .....
BINCk ol o c o et aie s
White beeeh, .. ..

numbers given under the fourth rale for any other material.
By assuming the depth the breadih can be found.

Erample.—What sized pine beam, 16 feet long, will safely
sapport 1,000 pounds at its conter? 1,000 divided by 90
equals 771, equals the breadth multiplied by the square of
| the depth,  If we assume the depth to be 8 inches, itssquare
is 9 and the breadth 11-1 divided by 0, =18,

Honce the answer is a piece 13 by 3.

When the load is distributed over & namber of square feet
the center load mast first be found by multiplying by the
number of feel and dividing by 2.

7th, If the beam is inclined divide the center load by the

White cedar or arbor yite IRy )

Walnat. ... W length of the beam. Multiply this quotiont by the horizontal
amarack L

Spruee, . w0 space, and proceed as in the sixth,

e J | 8th. The amount an upright beam will safely carry when

:t‘«::.;-lm n subjected to a pulling strain can be found by multiplying the

White pine . e ; = ’z 'munlm of square inches of its oross section by the strength

Erample.—What will be the center safe load of 8 pinebeam, | of one square inch.

4 by 8 inches, supported in two places, and 12 feet long hc-’ The following table gives the safo strength of different
tween the supports? . woods:
g (1 )‘Ff l’hv tll"p!h..lw 6 inches and ('ho hrm'uIIh 4 inches, : w‘

e oenter load will be equal to 4 x 86 x 90 divided by 13 = Waoods, Square inck.
1,080 pounds. auh PR PRy Mo e T A Ty 2.-”

. S :

() If the depth bed inches and the breafth be 6 inches, the | lll\!'kuvy lﬁ
center load is 6 x 16 x 00 divided by 12 = 720 pounds, From ' u'h‘;::' ‘oak &
”"""_"‘:”"l‘]"" it is ~4:v-ll to be always most economical 10 set , {;‘.:Tm“' m
\ horizontal beam on its edge, or place it so that the grentest Poplar Sy ssesencastarl dha bRk sn buEC TR . Lo

dimensions shall correspond to its depth.
Oth. To find the
rafter) will s

welght that an inclined beam (a8

sifely bear at the center distance between sup-
ports:

Rule.—<Find the eenter weleht by the fourth rule—that a

beam of length equal to the horizontal span or spread of the

inclined beam safely sustain—divide this result by the

will

horizontal xpan of the inclined beam, and multiply it by the
length of the inclined beam

Fra What will a pine rafter, 20 foot long, with 12
feet s nd horizontal

pan of 16 feet, of 2 by 4 luches, sus
. :

Oth. The amount an upright post loaded at upper end will
sustaln can be found approximately In the same way as the
tensllo load; the amount per square fnch should bo taken

| about four fifths that given In rale cight. This isan approxi-
mnte rule that eannot be reliod on In cases where very scols
rute rosults are required,

These rules give sccurate results with the exception of ri :
fifth and winth,  The results given by rale fifth are safe
do not differ much from the true results. Those given hy

rale ninth for the size of posts wre vory near correct when
the posts are of moderate length, :
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A NEW BATOHEL DESK,

This 18 n unigque and novel portfolio, stationory reposito.
rys and “grip sack " combined ; n sort of portable offies and
wardrobe, which comes nearer mecting tho nobusl wants
and comforts of porsons whose voestions or inelinations cull
them nway from home than anythiug of a similar nature
that has come under our notice.

The patent combines i vallso and desk; cach independent

of the other. Tts exterior size, appearance, and finish are |
thut of the ordinary sixteen inch satchel, weighs but little |
if any more, and locks with a spring.

The case is opened by placing it sidewise-on a level sur-
face, with the pocket side, A, uppermost, and unfastening
the little eateh attached to the movable side, then the lock
knobs on the cover are pressed toward cach other, releas”
ing the top, which may be swung upward against the pocket
side. The writing 1ablet, ¥, may then be turned down, and
the device is ready for use.

When open it displuys a drawer, B, of sufficient size to
contain legal cap paper without folding, an envelope and
card case, C, an inkstand drawer, E, a pen and stationery
tray, two pigeon-holes for files and correspondence, ndrawer
in the middle for sundries, und o folding tablet, ¥, covered
with valvet or desk eloth on one side and with silicate for
pencil memoranda on the other. The valise pocket is opened
by pressing the knobs of the eateh and then raising the lid,
which reveals the clothing compartment, A, and the collar
portfolio attached to the under side of the cover.  This valise
pocket contains a space equal to if not larger than one side
of the ordinary 16 inch satch-
el. It occupies one half the
capacity of the satchel desk.

Persons who wish to write
while *“on the rond,” or while
stopping at pleasure resorty,
or while camping oul or visit.
ing, will find the satchel desk,
duly equipped, a covenience
of no mean nature. It seems
to be just the thing for a large
class of travelers, tlourists,
and pleasure seckers abrowd
or at watering places,

The necessity of borrowing
writing materials or putting
up with inferior ones will bo
dispensed with, order and sys
tem in correspondence cun be
maintained, and the conven
fences incidental to writing
at one's own desk at home
may be enjoyed at any place

or under almost any eircum

stances,
For domestic use as a lady's
secrelary, this ** satehel desk™

should hecome popular, fnons
much as it costs less than an
desk,

gmount of space

ordinary takes up no
:|||[.r.-ri.|l>||'
in a room, and can be eaxily

carricd to any part of 1

house. It may slso be madoe
the receptacle for jewelry
and other valuables, because

W& compactness permits it he
ing stored away in nny sale
corner or hiding place where
burglars conld not reach it
withiout belng discove red, und

Scientific S\mmrau
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In case of fire it can be carried out without the least trouble

or damage, thus making the satehel desk a more secure place
for valuables than o bureau, strong box, or oven s safe
under certain elreumstunces,

The inventor informs us that the patent covers an endless
varigty of Interlor arrangements, so that by suitably alter
ing the stationery portion of the satehel desk, orsub-dividing
tho clothing compartmoent, the device can readily be chunged

THE KAPLAN SATCHEL DESK.

| into a sample case for groceries, liquors, drugs, jewelry, cte.
| The satchet desk is made in a handsome style. Its body
or interior casing is constructed of dark and white woods,
handsomely veneered and mounted, drawers lined, and due
precautions taken aguinst warping or splitting by means of
cross paneling. The exterior of the desk is covered with
imitation leather, cloth, or real leather, accordmg 1o taste of
the purchaser.

For further information see advertisement on last page of
this number, or address the patentee; Mr. A. O. Kaplan,
No. 24 West 4th street, Cinginnati, Ohio.

Fig. = —Surface Cutier,

Fig. 1,-BOULT'S MOULDING, CARVING, AND PANELING MACHINE.

Str10ky Fry Paren. —Boiled linseed oil and resing melt
and add honey. Soak the paper in a strong solution of alum
and then dry before applying the above,

ety O P - —
MOULDING, CARVING, PANELING, AND DOVETAILING
MACHINE.

We present berewith an engraving of one of the most

useful of recent machines for woodworking. It Is capable

of performing a great variety of work, such as the shap-
ing and edge moulding usually done on shapers; surface
paueling, or ornamentation of almost any design or size;
moulding scroll or bracket work; and dovetailing on any
thickness, from a cigar box corner to an inch and a half
plank. In fact almost all the ornamentation formerly done
on wood by hand can readily be done on this machine at a
cost but very little greater than plain work; giving a richly
orugmented surface at slight cost.

In its construction it is very simple and substantial, and
is just as complete and well adapted to any of the varicus
kinds of work it is capable of doing as though made for one
variety of work only. It is easily understood and operated
by any good mechanic.

The spindle, D, which carries the cutter at the upper end,
is arranged to be raised and lowered by the pressure of the
foot on pedal, F, and this motion is regulated by the adjust-
ing screw and hand wheel, H. The cutter projects through
the table from below, and penetrates the lumber like an

auger, and cuts when revolving in cither direction.
Above, and in same axial line with toe cutter,

the guide and pressure plate
is supported by the bracket,
K, and adjusted to the re-
quired height by the hand
screw, N.

Reverse motion is given to
the spindle by shifting belts
on countershaft, or by the use
of friction pulleys, cither of
which is furnished with the
machine.

Some of the cutters used
with this machine are shown
in Figs 2, 8§, and 4. Fig. 2
shows asurfuce cutter for eut-
ting panels on the surfnce of
lumber.  Fig. 8 shows a cut-
ter made from solld steel, and
used for moulding the edges
of plhin or irregular work.
Fig. 4 is used for moulding
the openings of seroll or
bhrackot work,

This machine is now so
welland favorably known ns
to need no speoial commonda-
tion from us. We are in-
formed that it s not only used
in ull parts of thiy country,
but that it has also found its
way into every quartor of the
globe, being b present used
in Canads, Australia, Chili,
Peru, Brazil, Denmark, Swe-
den, Russia, Germany, Swit-
zerland, Cuba, Jamaien, Eng-
lund, Scollnnd In Ohln'i.
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Mr. William J. Orr, of Rock Hill, 8 C., has patented an
improved car coupling, the prineipal feature of which is a
bumper baving & recess in its upper side to receive a link of
approximately rectangular form, and hold it for engagement
with another bumper of similar form.

An improyvement i hydraulic engineslins beon patented by
Mr. James Talloy, Jr., of Kansus City, Mo, The novelty of
this invention lies in an arrangement of parts for regulating
the volume and force of the water sllowed to not on the
wheel or rotary piston,

A simple and effective car brake, that will apply as woll
to whoels when running on curves ax when they are running
on a straight line, has been patontod by Mre John Meissner,
of New York City. It ix statod that the efficiency of the
brake incresses with the increasing welght of the onr and its
load.

Mr. T. 8 La France, of Elmira, N. Y., has devised an im-
proved steam boiler, which consists in an arrangoment of a
cluster of flues in the fire chamber, Joined at thelr upper ends
to asingle pipe passed through the crown sheet, It is stated
that o groat extent of water surface may be exposed to the
heat without taking up too much of the crown shoet and
limiting the space for smoko flucs,

An improved safoty rogulator for pumps and water pipes
Ligs boen patented by Me T, J. Bmith, of New York City.
The ohject of the invention is to avoid the nocessity of a sopu.
mte line of pipe from tho water level to a pump on cach
floor, and to automatically cut off the communication with
the street main when the water pressure exoeeds the usual
point, while admitting of the use of pumps during the period
of increased pressure.

-t~

The Prospects of Cotton.

Mr. Edward Atkinson, one of the shrewdest business men
of New England, has lately made a trip through the cotton
States to investigate the prospects of cotton culture in the
South. The results of his investigation have heen given in
the Herald. Touching the main point of his inquiry, he
says:

“ I consider an ample supply of cotton as sure or even
more sure than that of any other crop. So long as the cot-
ton Stutes can buy from the West corn and bacon at such
prices that forty cents will pay for all that an adult laborer
can eat in a week—about three and a half to four pounds of
bacon and a peck of meal—the South will raise cotton. It
is their money crop. It is now the product of the farm and
not of the plantation. The farmers of northern Georgia
make o hundred bales of cotton where they made ten a few
years sinoe, and the increase of cotton by white labor in
Georgia, North Carolina, and Texas will offset any possible
decrease in Louisiana and Mississippi, even if the exodus
amounts to a severe drain on labor. Moreover, the value of
the seed of cotton has bardly begun to be known. Within
ten years the seed will be worth half as much as the bale, if
not fully as much. The lint left on the hull by the gin is
useful for batting; the hull for tanning or for the extrac-
tion of dyestufls; the spent hull for paper stock, for which
it is ndmirable; the kernel first for oil and the residue for
feed. There are new methods lately disclosed forextracting
every particle of oil, which leaves the residuum sweet, dry,
and extremely nutritious {or food for sheep or cattle—more
nutritious than beans; and if the residue be fed to sheep on
the cotton field the crop of cotton will be doubled and the
clip of wool added thereto.”

A Suggzestive Device.

Mr. George Wall, of the Peradeniya Botanic Gardens, Cey-
lon, has devised an ingenious method of fumigating coffee
trees for the cure of the leaf disease. A paper umbrella, with a
curtain banging from it, is dropped over the tree, and fast-

ened by the handle; a lighted sulphur fuse is then placed un. i
derneath, and it is said that the fumes are retained long |

enough to attack the spores of the fungus,
Possibly the plan might be found useful for destroying,
by fumigation the parasites of other plants,

SRS

IMPROVED MICROPHONES,

A new and improved form of microphone has Iately been |
devised by Mr. Frank Dowling. The improvements, says |

the Ewctrician, consist mainly in the use of a thin diaphragm
W take up the sound waves, and a magnetic adjustment
with which the pressure of the carbons may be varied. The

disphragm may be of animal or vegetahle parchment, or
thin India-rubber, or it may be athin plate of metal,

screwed firmly between two boards. To the center of the
disk is fastened a small piece of carbon, from which & thin
wire passes to one terminal screw. A rod of carbon about
an inch in length, having a picce of iron or steel rod
fixed in one end, is balunced on its uxle, and rests lightly
against the carbon Block., A small bar magnet is u-ljnnium.v
by & brass screw cither to or from the rod projecting
the balauced carbon, and thus the pressure between the
bons may be regulsted,

For transmitting speech it is preferable to have the dia-
pbragm in a vertical position, but for experiments it is hori-
zontal.

This microphone is much more sensitive and of Jess resist-
ance than others, and transmits speech perfectly and dis-
tinctly. Speaking at a distance of about 200 feet from the
tragsmitter can be heard, and some sounds about a mile
distant. With 2 battery of two cells it will act as s receiver

from
car-

The
vibrating disk i« two or three inches in diameter, and |
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having a similar transmittor.  This microphone will receive

specch and other sounds. Mr. Dowling considers that this ,
{s due to vibrations imparted to the earbon and diaphragm

by the current itself, the curront and vibrations being varied |
by the tranwmitter, e is of opinion that this is ulso the

ennso of the “alnging noises " obweryed somoetimes.

In another spoakiog transmitier the dinphragm causes o |
smull earbon ball to vibiete in o earbon tube or cose.  Thin |
voruires no wd justment, snd may be used in any position. |

Tho mngnetie sdfustiment may b applied to ordinary
lover microphones, and Mr. Dowling finds it proferable to

DOWLING'S IMPROVED MICROPHONE.

balance the carbon lever on a vertical axle, the lower axis
being pointed and working on a plate. The maguoet tends
to draw this against a carbon block,

Mr. Dowling has also devised a remarkably small micro-
phone. It consists of two small blocks of carbon, having a
cup shaped hole incach, and & small carbon ball placed in-
side. The blocks are insulated by parchment or some other
non-conductor placed between them. Oneof thesein a case,
having a binding screw at each end, forms a very portable
microphone. The ball is, in this case, the vibrator, making
contact between the carbon blocks. A microphone has
been made in this way only 1{ inch (cube) in size, being
covered with paper, wires being placed against opposite
sides. The usual size is i ingh (cube), either with or with-
out a casing of wood. The speaking microphones men-
tioned above come nearer to perfection as transmitters than
any others, and, unlike others, do not get out of order.

A SIMPLE ELLIPSOGRAPH,
BY 8. W. BALCH.
The accompanying illustrations represent a simple attach-
ment for compasses for drawing ellipses. It consists in

Huldiug an extra point to the compass and then employing it
in a manver similar to the way the trammel is used for the
[same purpose. From the consideration that the draughts-
| man does not have many ellipses to draw, the cross bars have
been dispensed with for the sake of simplicity and the trian-
gle made to take their place. It will be observed that the
point inserted in the compass leg, and also the one on the
sliding piece, are blunt at the end, 80 as not to catch on the
| paper in sliding along the edge of the trinngle.
| This instrument has the disadvantage of only drawing a
quarter of the ellipse ot a time, and of requiring a little
practice in its manipulation oo the part of the draughtsman.

On the other hand, it possesses the advaniages over the tram
mel of o gronter rapge of work, of not requiring an addi
tional pen and pencil to keep in order, of compactnes, of
simplicity, and cheapness,
O >P— e
Professor Morton on the Gary Motor,

The following note from Professor Morton was latory resd
ul o moeting of the Franklin Institute, Philadelphin:
Dr. Isaae Novris, Secretary of the Franklin Inatitute ;

In reply to your favor of the 10th, asking for a note on
the “* Gary motor,” to be read at the next mecting of the Iy
wtitute, I would say, that though I have nol time ot present
to go into any lengthened discussion, and indeed do not
think that such a subject merits 80 much attention, I will
with pleasure contribute the following remarks to the pro.
coedings of next Wednesday.

This so-called ** Gary " motor comes before the public ina
double cbarncter.  First as o perpetunl motion maching,
which is to do work without transformation of energy. In
this light I think we may at once dismiss it as o fraud or
blunder, to take its place with materialization of spirits, and
other matters which are not subjects for the investigation of
scientific students, but rather in the line of the police do-
toctive,

Secondly, however, Mr. Gary appears a8 the supposed
discoverer of some new faets in reference to the action of
magnets, which, though they certainly can no more enable
us to creato energy than to create matter, may add to our
menns of utilizing natural forces and existing sources of
energy. In this view his claim of discovering what he calls
a neutral line round magnets is worth investigation.

On looking into this matter, however, I find that he has
only reobserved a set of phenomena, which are so old as to
| have been described in the Principin of Sir Isaac Newton,
)hook il., prop. xxiii., scholium to theorem xviii,, where I
find as follows:

*“The virtue of the magnel is contracted by the interven-
tion of an iron plate, and is almost terminated at it; for
bodies further off are not attracted by the magnel so much
as by the iron plate.”

All Mr. Gary’s experiments which will work are readily
explained by the well known principles of magnetic indue-
tion, by reason of which a piece of soft iron near a magnet
is inductively magnetized by the same, and rests upon it,
and thus *‘ contracts the virtue of the magnet” and neutral-
izes its action on exterior bodies.

There is no evidence whatever of the existence of any
neutral line about & maguet, but the very experiments cited
by Mr. Gary as proving it simply demonstirate that in cer-
tain relative positions the opposing actions of a permanent
magnet and a piece of soft iron magnetized by induction
from it, neutralize cach other’s effects upon a third magnetic
body, such as a piece of iron or a compass needle.

Fully to work out all the relations between the mutual ac-
tions of three such bodies in any case is of course a problem
of considerable complexity, but by no means a new one, and
among many others a very able discussion will be found in
the ** Philosophical Transactions ” for 1831, page 501 ef s0q.,
by Sir Wm. 8. Harris, under the title **On the Power of
Masses of Iron to Control the Attractive Force of a Magnet.”
Also an earlier memoir by the same author in the Edinburgh
Philosophical Transactions, 1820. This subject is also fully
treated in Harris' ** Rudimentary Magnetism,” published by

John Weale, London, 1850. Very truly yours,
Hexry MorTtoxs.
Stevens Institute of Technology, Hoboken, N. J.,

April 12, 1879,

A Plan to Flood the California Desert,
Within a recent period, geologically speaking, a Inrge por-
tion of Arizona and the Colorado plateau has been converted
into & desert by the drying up of an arm of the Gulf of
California, cut off from the sea by silt brought down by the
Colorado river. Some years ago it was proposed to refill
the old sea bed, now known as the Valley of Death, by turn-
ing into it the water of the Colomdo. Genernl Fremont hus
been urging another plan.  He says that a canal ten miles
long would lead the waters of the Gulf of California to the
bed of a lake, and another cut-off, fifteen miles from the
upper end of the lake, would admit the waters to the great
basin, parts of which are 350 feet below the sea level,  Six
months are estimated as the time required for the work, and
the cost one million dollars. General Fremont, as the Gov-
!umor of Arizona, lays great stress upon the value of this
engincering work in reclaiming desert land in that Territory,
lin which purpose the United Stales is nol strongly interested
at this time. But the new inland soa might prove service-
able in opening up a water route through Southern Califor-
nia of value to commerce, and in this respect of some na-
tional importance.

e — 7
Tre Russian Imperial arsennl at Potrozavodsk has just-
completed its 40,000th cannon.  The works, which are situ-

tom to brand each cannon cast with a consecutive |
' Most of the field artillery of native manufacture emple
by the Russian army is cast at Petrozavodsk, the he
| ordnance being manufactured at Perm or St. Petorsbt
The budget of the foundry mostly amounts tos u

rubles o year. The iron used at the works is b

the half a dozen mining establishments that ex
provioce of Olonetz,

-




ﬁ the Editor of the Seiontific American:

1 weo thit in your lust fwue you quote o report on murble,
b’ Professor J. P. Honderson, of Loyola College, Baltimore,
and m J. E. Watson, of Oberlin College,

Permit me to sy that 0o such person s J. B, Watson s
ever been conneoted with this collego in any way, und the
pmld.m of Loyoln College denies thut nny such man s

Henderson wis ever thore, |

1 suspect that the paper which you quote is n fabrieation
of some marble company in an endeavor to create a preju
dice ngninst dark colored marbles,

1 have no pecuniary interest in tho mattor, but 1 think o
fraud ought to bo “spotted.” 1 have seen w copy of the
Rutland Herald for April 5, which exposes this pseudo-seien-
tifio report. Avnenr A, Wuanr,

Prof. Geol. and Nat, His,, Oberlin College.
Oberlin, Ohio. Aprll 20, 1870,

S—_—

l'muon of Nitrle Oxide,
NY R K. MTOMINGS,

This gus a8 usually propared, by the action of nitrie acid
on copper, containg nitrous oxide and some freo nitrogen, us
is woll known; but the extent of this impurity, [ think, is
not gonerally known.

1 have in w number of cases observed failures in cluss ox-
periments with it, by its supporting ordinary combustion
brilliantly instead of extinguishing it, as it should. This
fact led me to make s quantitative examination of it, in
which T found that the gus first formed in the reaction con-
tained about 95 per cent of nitrie oxide, but as the solution
in the generator beeame saturated with cupric nitrate, the
quantity of impurity gradually increased, and when it be-
came nearly saturated, an analysis resulted as follows: Nitrie
oxide, 53:6; nitrous oxide, 831°6; nitrogen, 1485 total, 1000,
This would, of course, nccount for its supporting combus-
tion 80 readily and eausing so much trouble to teachers, and
1 would suggest that & picce of apparatus might be casily
made, which would avoid getting so much of this impurity,
by simply introducing u siphon tube through the cork of the
generator, nnd attaching a picee of rubber tubing and a com-
pressor to the delivery tube, so that when the acid became
somewhat saturated the delivery tube could be closed and the
solution drawn off, then more acid added and the process go
on. By this means, I think, a gas suficiently pure for ordi-
nary experiments could be obtained.

A Cheap Greenhouse.

The Germantown Telegraph says: The cheapest plan of
erecting a greenhouse that we have any knowledge of—and
we used one suceessfully for many years—Is 1o dig out & pit
in o side hill, where the upper end will be just above ground
and the lower end will be two or three feet above ground,
where the door must be, with two or three steps down foran
entmnece.  Wall up, roof the wall, and cover the whole with
sash, as in hotbeds, the sash having more fall, say three feet
in a width of two, the house being fifteen by ten.  Ereet in
this the stand of shelves, and when it is time to take up the
summer flowers, bulbs, ete., store them here.  The glass
should be covered with thick straw mats, which can be re-
moved even when the weather is coldest, in clear weather,
for an hour or two at midday, to get the warmth and in-
fluence of the sun. At such times ventilation also should
be attended to, by slightly opening a sash or two. No fire
is needed. Nearly all readily flowering plants will bloom,
and there will scarcely be a week during the winter that a
bouquet may not be gathered, if the house is properly ma-
naged,

. O -
Asphalt and Timber Floors.

Scientific American.

object which it has hitherto not been possible to attain by |lng the progress of the cremation

any other means,

B. The layer of wsphalt will also prevent the spreading of
fire from one tloor Lo another tn case of conflugration.
——4- O ——

The Interlocking of Homes,

The Springfield Republican remarks that the houses in
American citles nro fust coming to be, in a senae, like the
rooms of a big hotel, having a call boll in every room to reach
the office, and n way in the ofios to reach every room, The
lelephone puts people in such casy communication that it is
casier o talk to s neighbor through it than to go o him; us
men baving offices in the samo bullding find it more con
venlont to talk to ench other from their desks, by way of the
teluphone office, than to cross u bhall.  And this is anly the
beginning of the means by which the homes in i clty are Lo
be intorlocked.

The Chicago Times, cightecn months ago, announced with
n great Hourish that it had connected its office by paoumatic
tubes with the Western Union office at an expense of $20,000,
S0 08 Lo save ton minutes’ time in recelving I8 messages,
Now the streets are torn up sround the City Hall Park in
New York to connect every nowspaper office there in the
sume way. The packages travel about & mile in three min-
utes, and snnounce theirarrival by an automatic arrangement.
LE the plun works well for this special purpose, it will not be
long before & pueumatic express tube for all the lighter arti.
cles of daily marketing and convenience will come 1o be us
frequent in wellappointed houses as the telephone,

— et —e—
IMPROVED STOCK AND DIES FOR PIPES AND BOLTS.

The tool which we illustrate is intended to meet the re.
quirements of those who have been annoyed with the nume-
rous inconveniences arising from the use of the common
stocks and dies. In its construction the inventor has aimed
to retain all the advantages of the old methods, while at the
same time gaining many others in addition.

Fig. 2-DIE FULL SIZE.

The tool belongs to the class of dividea Jiee. and by means
of the adjusting screws, as shown in Fig. s 1 » dies can be
moved to and from a common center, within the variations of
a given size of fittings.  Tho dies have a double taper, that is,
the taper at the entrance for the first few threads is greater in
degree than the standard taper, which forms a lead to the
dies, causing them to start on the pipe without filing, even
when there is a swell or burr, and requiring no pressure
whatever to start the dies on the pipe. In Fig, 2 one of the
dies is shown separately, It will be seen that the threads

can be reached readily, and that the dies, when dull, may be |
! patented by Mr. Robert Schnell, of St

sharpened by grinding. This obviates the necessity of send.
ing them to the manufacturer—a saving both in time and ex.
pense. These dies are interchangeable in the stock, and do
not need adjusting to cut the standard size of thread for
which they are made. They are made adjustable for vari.

A new method of laying down floors has been adopted in
France, and is said to have obtained a wide application. It |
consists in putting down flooring, not as hith-
erto, on joists, but in embedding the beard-
ing in asphalt. The new floors are used most-
Iy for ground stories of barracks and bospi-
tals. as well as churches and courts of laws.
Picces of oak, usually 214 to 4 inches broad,
12 to 30 inches long, and 1 inch thick, are
pressed down into s layer of hot usphalt not
quite half an inch thick in the well known
herring bone pattern.  To insure a complete
adhesion of the wood to the asphalt, and ob-
tain the smallest possible joints, the edges of
the picces of wood are planed down, beveling
toward the bottom, so that their cross sec
tion becomes wedge-like.  Nails, of course,
are not necessary, and a perfectly level surface may be given
to the flooring by planing after the laying down, The ad
vantages of this flooring, which only requires an even bed
on which to rest, are said to be the following:

1. Damp from below and its consequence, rol, are pre-
vented

2. Floors clesned quickly and with the
wmount of water, insuring rapid drying.

8. Vermin cannot acenmulate in the joints

4. Unbealthy exhalstions from the s0il cannol penetrate
into living rooms, Asphalt being impermeable to damp,
rooms become perfectly healthy, even if they are not vaulted
underneatl.  In buildings with several stories, as in hospi
taly, the vitisted air of the lower rooms cannut ascend, an

mny be Jeast

ations from th~ standard size. Both stock and dies are
| marked to shiow when the dies are set for cutting standard

¥ig. 1.-ARMSTRONG'S IMPROVED STOCK AND DIES

sizes.  Altogether, the new tool seems to be a very useful
and desimble one.  Any mechanic who hus had experience
with ordinary solid dies will readily apprecinto the advan-
tages possessed by this improved tool.  Mr. F. Armstrong,
Bridgeport, Conn., and 347 Broadwuy, New York, Room 15,
is the manufacturer.

Scented Crematory Urns,

An interesting archreologieal observation has recently been
made quite accidentally. It ia well known that the urns
found in Roman burial grounds, and containing the bone
remaing of eremated bodies, are often covered with clay cups
or dishes. The object of these dishies wus supposed to have
been to contain spices, which sent forth agrecable odors dur

Herr Dulilem, s well
known German archiweologist, was able (o verily this view In
the following maoner: He hud obtained & dish of this kiod
which was broken, and, after comenting i, bad placed it
upon n stove for the purposo of drying the cement. Shortly
afterwards he noticed n strong and by no means uoploassnt
odor procecding from the heated dish, It seems, therefore,
that the ingredients burned o the dish some fifteen centu
rlos sgo had left traces behind, which snnounced thelr pre
soneo upon becoming hested,  Herr Dablem remarks that
the odor was not unlike that of storux —2%e Nalion.

- —
A New fron Flom,

Mr. Richard Pancosst, for several yesrs the New York
mannnger of the well known Philadelphin house of Morrls
Tusker & Co., has formed s copartnership with Mr, H. G.
I Tarr for the transaction of business in plg and manufae
tured iron,  The new firm, in addition to & general commis-
wion business in iron and piping, bave been sppointed agents
for the Reading Iron Works.  Thoe office of Mossrs. Pancosst
& Tarr is ot 28 Platt street,

- - -—
Underground Telegraph Wires,

The favor with which underground telegraph wires are
viewed in Europe does not prevall in Eogland.  In a recent
lecture before the Soclety of Arts the Eleetrician of the Eng
lish Postal Telegraph Depariment, Mr. W, H, Precce, said
that there are 10,000 miles of underground wires in Great
Britain, but the system does not prove ceonomical.

There is un incrense of three or four times in the cost of
the underground lines. Their eapacity for carrying currents
s reduced three or four times,  The gutta-percha coating is
attacked not only by rats and mice, bat very largely by an
insect called the ZTempeltonia erystallina, snd is also in-
fluenced by a fuongus.

—— e

RECENT AMERICAN PATENTS,

Mr. Albert Whiting, of Rochester, N. Y., has devised an
improved machine for raising und fHoating hides in tan vats,
This is an improvement on patent 205,506,

A lantern, combined with u hood 1o be worn by a horse, has
heen prtented by Mr. L. C. Macauley, of Augusts, Wis. The
inventor clnims that both driver und horse can see the con-
dition of the track to better advantage than when the lantern
is placed on the carriage.

Messrs, P, J. Clark and Joseph Kintz, of West Meriden,
Conn,, have patented an improved drip-dish for lamps. It
consists of a dish to be screwed on the lamp bracket or stand,
and provided with a metal fount holder, which securely holds
the lamp.

An improvement in boot and shoe heel burnishers has been
patented by Mr. James Murmy, of East Orange, N. J. Itis
especially adapted to work on concave French heels.

An improvement in breast-yoke connections, patented by
Mr. J. W. Vineyard, of Gallatin, Tenn., consists in n socket
piece for attachment to the neck yoke, in which is fitted a
ball on the end of a metal loop or eye for supporting the
tongue. The ball and socket give perfect freedom to the
movement of the tongue; and the connection is said to be
neater and more durable than leather.

An improvement in steels for long corsels has been patented
by Mr. Joseph Beckel, of New York city. The lower ends
of the steels are bent inward and provided with pads, which
prevent them from hurting when the wearer sits down.

An improved device for preventing the sand and dust from
working in at the inner end of the hub of a carriage wheel
and cutting and wearing the axle and axle box, hus been
. Paunl, Minn.

A knife bourd, which consists of a box provided with an
inclined bottom having a concave upper surface, forming a
bearing for the edge of the knife while it is being polished,
bas been patented by Mr. A. M. Wand, of New Haven,
Conn.

Mr. David C. Carleton, of 121st street and 8d avenue, New
York, has patented, both in this country and
in Cannda, sn improved bridle bit, which is
calculated to give perfect control of the horse.
The arrangement of the hit and bridle cannot
be clearly described without an engraving.
The bit is supported by a nose band and a strap
passing to the crown piece of the bridle, which
prevents it from dropping from the bhorse's
mouth when the check rein is unfastenod.

An improved carpet stretchor, consisting of
two arms connected together by a pivot and
baving T-shaped heads, one being provided
with books for engaging the carpet, the other
being adapted 1o a jointed extension piece, bas
been patented by Mr. J. D. Whitney, of Plo-

ver, Wis. The stretching of the carpet is effected by straight-
ening out the toggle formed by the two pivoted pieces. .

An improved coat, supplied with an extra lining which
may be readily detached and replaced by another one, hus
been patented by Mr. Nils Malmar, of Btooklyn. N. Y.

Mr. Cornelius Barnhart, of Walker Valley, N. Y., has
patented an improved heating stove, which W In used M

heating several rooms, and is so gﬂm««l
moat liablo to be burned out mmm ro-

machine Is designed to Al the desired ‘_ :
ultaneously, and with exactly the same qus




The accompanying cograving reprosents a convenicnt lit-
tle instrument, which the inventor, Mr. IL J. Deal, calls the
Board of Trade flour, grain, and bolting cloth inspector, It
consists of an ivory spatula, in the center of which is mount-
od a fine lens of sufficient power to dotect anything irregular
in the flour or grain.  When not in use the cloth glass, which
is binged to the handle of the spatula, is folded down, as
shown in Fig. 1. When it is desired to uso it it is unfolded
and brought over the opposite side of the handle, as repre-
sented in Fig. 2. The length of the link which supports the
glass 1s equivalent to the focus of the lens, so that no adjust-
ment will be required. The square aperture in the handle
below the lens is equivalent to one sixteenth
of a square inch, or one fourth of an inch on
cach side. When the handle is placed over
the bolting cloth the number of its meshes
may be readily counted and its quality in-

In using the larger leas the flour or other
substance to bo examined is finst smoothed
with the ivory spatula; the lens is then held
at a suitablo distance.

Phe instrument is designed for the use of
the Board of Trade, millers, and others who
have oceasion to inspeet grain, flour, or any
similar substance,

This invention was recently patented by
Mr, Henry J. Deal, who may be addressed at
35 Union Square, New York, or at Bucyrus, O,

A Word to Insurance Officers.

The Plumber and Sanitary Engincer sug-
gests to life insurance companies, that instead
of merely bammering at a man's chest to find
if he has a tendency to any discase, would it
not be well for the medical examiners of life
insurance companies to inquire if he has not
gol a cesspool leaking into his well, or un-
trapped pipes beneath his basins and closets ¥

More persons die of zymotic discases in New York than
from almost any other malady, yet a man living in the midst
of contagious influences, and hence daily liable to take diph-
theria or typhoid fever, would yet find little trouble in get-
ting a heavy policy on his life,

If insurance officers would give this subject their attention
they might save many losses to their companies, and also
benefit the public geuerally; for if men found that their
homes were rated as ** hazardous,"” they would soon begin to
think of finding a remedy for the difficulty. .

DEAL'S
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A NEW ROTARY ENGINE.
We present herewith an engraving of a rotary engine re-
cently patented by Mr. John Henderson, Jr., of Water-
bury, Conn., which possesses several novel points that seem

waorthy of notice. The cylinder, as will be seen in the
sectional view, Fig. 2, is
made in two diameters,
the smaller fitting the solid
hub or boss, A, secured
to the engine shaft, the
larger receiving the sliding
wings or pistons, B, dur.
ing ope half of a revolu-
tion. Upon each side of
the hub there are flanges
which are grooved to re-
ceive pistons, and are
packed around their pe-
ripheries by beveled pack-
ing rings, G, which are
adjusted by set gcrews in
the cylinder covers. The
pistons are, in fact, formed
on opposite ends of a
single piece extending
through the hub and hay-
ing two mortises, F (Fig.
4), containing springs,
which press outward the
axles of two pairs of roll-
ers which roll in cams
formed in the cylinder
beads, and move the pis-
tons as the bub revolves,
#0 that while one isdrawn
mto the hub to allow it to
pas the sbutment, the
other is projected so that
it may be acted upon by
steam pressure.  Steam is
admitted toand exhaustea
from the cylinder through.
poppet valves, C, which
are operated by eccentrics on  the prineipal shaft through
the rock shafts, E, und thelifting rod, D. It will be notieed
that the engine is symmetrical, that is, the valves, eccentrics,
ete., are alike on both sides of the cylinder, A reversing
valve, H, is placed at the top of the engine for directing the
steam into one side of the cylinder or the other, as the case
may require.

The inventor informs us that this eongine will reverse as
readily as a locomotive, and that it may be used wherover

Scientific American,

a very compact and simple motor is n‘quiml.. The bearing
surfaces are all large and well calenlated to withstand wear,
and all of the parts are readily accessible and very casily
adjusted. The steam joints are all arranged so that they
may readily be kept steam tight without creating undue

friction or wear.

I A —
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MISOELLANEOUS INVENTIONS,

A lantern, for use in millstone dressing, has been patented
by Mr. P. V. Coogan, of New York City. It throws a clear
ll.ghl upon the lund or furrow of the stone, and is contrived
%o that the draught produced by it carries off the fine dust

arising from the stone.

FLOUR GRAIN AND BOLTING CLOTH INSPECTOR.

Messrs, P. J. Clark and Joseph Kintz, of West Meriden,
Conn., have patented a novel fastening for securing the lamp
fount in the drip cup. It consists in a cup having near the
bottom inwardly projecting ribs or lugs, which engage a
flange formed on the bottom of the fount, the flange being
notched to admit of placing it in the bottom of the
cup.

An improvement in the class of ice-making apparatus in
which the vapor of the ammouin is driven from its solution
by heat, and afterward condensed by being passed through
cooling pipes, and then expanded through pipes to produce
the cold by freezing, has been patented by Mr. Charles B,
Lee, of Galveston, Texas.

Mr. Isaac Morgan, of Augusta, Ga., has patented an im-
provement in separators for flour mills. The object of the

[May 24, 1870.

Sceroew FPropulsion,

A new featare in connection with the working of the sorow
propeller has recently been determined by Mr, R Griffiths,
whose name has long been known in connection with this
method of propulsion.  Hitherto screw propellers have been
placed as close as possible to the stern post of vessels, but
this position Mr. Griffiths has proved to be the wrong one.
From a long course of careful experiments he has beon led
to conclude that the propeller should be placed some little
distance from the stern post and close to the rudder post to get
the best effect as regards speed. To demonstrate this some
trinls were recently made with a model boat 5 feet in length

invention is to separate the half ground bran, cracked wheat

HENDERBON'S

ROTARY ENGINE,

cuttngs, and other results of grinding from the thoroughly
ground chop, nnd carry it off to a suitable receptacle, from
which it mny be taken for a second grinding.

Mr. Albert Clarke, of Shefeld, England, has devised an
improvement in the manufacture of seissors, consisting infly
ing out selssor blanks from a sheet or strip, which has one
or more projections or indentations In its sides, the projec.
tons being located 5o ws to form the shoulder on the sclssor
blank.

fitted with an ordinary screw driven by clockwork. The screw
was four-bladed,31{ inches in dismeter,and 39
inches pitch, and was, in fact, a copy of the
screw with which the Peninsular and Oriental
Company’s new steamship, the Kaisar-i-Hind,
is fitted. By fixing the screw 5 of an inch
from the stern a speed of 100 feet per minute
was obtained. By increasing the distance to
33 of an inch the speed was increased to 104
feet per minute. Placed at 14 inch from the
stern post, a speed of 110 feet per minute was
attained. The screw was then shifted to what
Mr. Griffiths considers to be the best position
—namely, 214 inches from the stern post, and
this resulted in a speed of 114 feet per minute.
This shows an ultimate increase of 14 feet per
minute upon the first arrangement. The or-
dinary screw was then removed, and in its
place was fitted a Griftiths four-bladed screw
of similar dimensions to the one it replaced,
but having the forward edge of each blade
cut off. This screw was first fixed 11§ inch
from the stern post, and a speed of 116 fect
per minute wasmade. At 21 inches—the best
position—the speed was 122 feet per minute.
A part of the deadwood, 11§ inch long, was
then removed from the stern, and the serew
was placed 2 inches from the end of the
ship thus exposed, when the speed attained was 110
feet per minute. The screw was then removed 115 inch
forward, or 4¢ inch from the end of the wood, and the speed
was only 48 feet per minute. It will be seen that in both
cases the highest speeds were attained with the screw in what
Mr. Griffiths considers the best position, but that the Griffiths
screw gave a higher speed than that of ordinary construction
under similar conditions. So far as these experiments go,
Mr. Griffiths has certainly made out a good case,and if the
results of practice only correspond with those we have given,
an important advance will have been made in screw pro-
pulsion, —London Times.
Effects of Breathing Noxlous Vapors,

In some experiments lately made by M. Poincaré on the
effects of poisoning by sulphide of carbon, he often
found in the bloodvessels
drops, apparently of this sub-
stance, condensed anew after
absorption by the lungs. Still,
the great volatility of the sub-
stance rendered this improb-
able a priori, and, as he had
not succeeded in chemically
determining what the drops
were, he hesitated to express
the view referred to, He has
since obtained like results
with other substances not mis-
cible with blood, and which
are much less volatile than
sulphide of carbon, especially
spirit of turpentine and nitro-
benzine.  The chemical de-
termination, indeed, was as
difficult as before; but from
the faet that it was only in
animals that had respired
those vapors that free drops
had been found in the cireu-
lation looking exactly like the
substances furnishing the va
pors, he thinks the matter
worthy of attention. Work-
men who respire vapors of
this kind are evidently ex-
posed to & polsonous action,
variahle with the vapor's com-
position, and also to mechani-
cal disturbances of the clreu-
Intion and nutrition, similar
10 thoso pm:cod hy ombl:lh
and the in ation of airinto
tho veins, Thus may probi:
bly bo oxplained the sudden deaths observed o the course
of oxperiment with those substances; and perhaps cortain

futal rosulta from taking chloroform have been due to the

mame cause.  The drops in question, found In nearly all tho

organs, are specinlly abundant in the liver, kidnoys, g,
-~

“ READ not to contradict and refute, nor to WM

take for granted; but to weigh and consider,"—Leon

Bacon,

and lungs.
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THE ORCHIS FAMILY,

The peculiar manner in which fecundation takes placo in
the flowers of the plants belonging to the orchis family has
always attracted the attention of nuturalists, and when Dir-
win, a few years ago, published tho results of u sorics of ex
periments and observations, mado with a view to throw ad
ditional light on the mode in which mutunl feoundation is
effected between individuals of the same as well as difforent
species and genera, the work was received with much inte-
rest by the entire scientific world,

Generally only one, rarely two, stamons are developed in
plants of this family. The stamen is considerably longer
than, but entirely coherent and confluont with, the style on
which the two-celled anther is situated, The latter consists
of a slendor stem or caudicle, to which are attached two
clubshaped arms. The glands of the stigma, 1o which the
stalks of the pollen masses cohere, are contained in a com-
mon sac formed by a fold
in the lower portion of the
stigma. / >

protandrin, while those in which the contrary takes place
are culled protogynia,  The orchiducen: were, together with
n fow plants belonging to other families, but showing simi-
lar peculinritios, formerly placed apart from the phaneroga
mous as well ns eryptogamous plants, under the name of di-
chognmm (twice married), but this classification has, of Iate
yoars, heen abandoned,

Tho non-maturity of one organ at the period of full maturity
of the other naturally renders both indifferent to each other,
and nature has in its wisdom remedied this evil by the inter-
mediation of animal agents,

This has heen proved beyond doubt by innumerable expe-
riments.  Hildebrand and Scott, who are among the closest
and most diligent observers in this respect, found it impossible
to fecundate a flower with its own pollen, but they were most
suceessful when they fecundated flowers with pollen derived
from other individuals, even when derived from different

~
.
-~

The pollen grains of the
orchidacea vary in shapo
as well as in structure and

appearance.  The pollen
is sometimes pulveru-
Jent, and in isolated

graing, a8 in some spe-
cies of neottiee, but more
frequently  cohering  in
waxy masses or clustors,
To effect fecundation the
pollen must, by reason of
its position relative to the
stigma, be forced by some
mechanical means from
the pouches in which it is
contained, the anther be-
ing moved toward the ex-
tremity of the stigma,
which, like the base of
the anther, is covered at
maturity  with a viscid
mass,

The perianth may be
divided into two portions:
the outer, consisting of the
three sepals, and the in-
ner, formed by three pe-
tals, Both sepals and pe-
tals are of the same tex-
ture and appearance. The
upper or posterior petal
appears generally, on ac-
count of the twisting of
the stalk and ovary, to be
the lower or anterior one,
and is called the lip. To
this is attached the necta-
ry in form of a spur, The
nectar  contained in it
serves solely to attract in-
sects, the intermedintion
of which is, in the major-
ity of the orchidacewm, in-
dispensable for fecunda-
tion. As soon as an io-
sect inserts its trunk into
the nectary, the anther
moves forward, the pol-
len is forced from the
ponch, and attaches, by
means of the waxy muss
by which it is held
gether, to the trunk and
head of the inscct. Fre-
quently  butterflies, bees,
ete., are found, the trunks,
heads, and fore legs of
which
pollen, The insects rarely
effeet the fecundation of
a flower by its own pol-
In the majority of
cases the pollen is depo-
sited on the stigma of u
flower visited afterwards, to whieh It adheres by means of
It huppens freguently

to-

are covered with

the viscid mass covering the stigma,
that the pollen is perfectly developed, while the femal v»]t.
gung of reproduction are not yol ready to recolve it, and it
seems as if the large majority of orchidacem were almost
entirely dependent upon the services of insects for lh‘r pro-
, This muy explain the great variety of

well ns the differences frogquontly ob-

creation of offspring,
species oceurring, o
gorved betweon individunls of apparently the same specics.
This peculinr mode of fecundation lod Darwin to l‘lul<‘|l.h|"
“that, wecording to the laws of nature, mutusl fecundation

must take place between individonls belonging either to the |

same or difforent species of living organisms, und that ber-

e unable to fecundute themselyes for an inde

maplirodite
finite 10 riod
A

Wrrive !

¢ (he male and female organs of genoration
period In
tigmu; these wro culled

tuted abov

mnturity at dofferent gomo the sta-

men wrrives gt maturity before L

of other plants, and on account of this they have by some
been believed to be parasites,  Closer investigations, how
ever, have shown this idea to be erroncous,

The orchidaces vary greatly with respect to the form of all
their vital parts. While some bear tubers similar to those of
colchicum, others possess a spindle or bulb shaped root,
and others again rise from amidst a network of fine fibrous
rhizomas, Those that, like the vanilla, elimb up on trees
or rocks, gend out numerous aerial roots, which, even when
not reaching the soil, contribute much toward the mainte-
nance of the plant. In our greenhouses orchidace® are fre-
quently met with; the rich, glossy, silvery strains of acrial
roots attract general attention.  Instances are not uncommon
in which the connection between the plant and the soil have
been gradually broken, until the plant remuined suspended
in the air from a wire, withoul any other means of sup-
port than the gases and vapors inhaled by the pores of the
acrial roots, These, und
especially the epidermis,
are in this case altered in

THE ORCHIS FAMILY.

species. J. Miller states that the pollen of u species of
ondidium acted like poison on the flowers of the individual
that had produced it und Killed them,

this rule there are few exceptions, of
which we may the vanilla
llr-:‘l:t'lil"_‘.' that the other membors also of the order Malar-
e fecundate themselves. To demonstrate this fact, plants
were grown, and throughout their life completely cut off

From gencral

mention Duarwin admits the

from any communication with other plants or from insects.
They nevertheless produced normal seeds.  Moggridge, an
other authority with respect to the orchid fumily, has ob
In all those
species, however, in which the aid of an insect is not re-
quired for fecundation, the pollen is not found in waxy, ad-
hesive agglomerations, but ns a fine powder, the particles
of which do not eohere und easily separate and fall into the
opening of the stigmu

sorved the same in the case of Orchis (ntacta

Some orchidacew ure devoid of the beautiful green color

structure to suit the cir-
cumstances. The pores
are found to be larger in
number as well as in size.
The epidermis becomes
thicker, and the acrial
roots generally become fn o
superior degree fitted to
discharge the duties which
formerly devolved on the
subterraneous roots.

The leaves vary greal-
ly inform and size. In
some genera, as Vanda,
Agrecum, Phajus, they
are very large and fleshy,
while in others they re-
main quite small. Orehi-
daces of tropical climates
especially are distin-
guished by their thick,
fleshy leaves, the epider-
mis of which is very thick,
and tough. They are very
succulent, and serve as cis-
terns for storing water,
which enables the plant
to survive the heated term.
Frequently the leaves are
transformed into bulbs,
which, apparently dead
during the hot season,
nevertheless send forth nu-
merous young shoots as
soon as the first minfalls
supply the necessary mois-
ture. Of plants the flow-
ers of which surpass in
elegance and beauty of
colors anything else the
vegetable kingdom pro-
duces, we might natural-
ly expect the leaves to be
more or less devoid of
ornamental beauty in color
or shape, yet Blume met
with some most beautiful
species on the Malayan
Islands, the leaves of
which were lined on one
side with a velvet-like tis-
sue of silvery hue, while
the other reflected in great
brilliancy all the colors of
the minbow.

While the orchidaces
indigenous in the toampe-
rale zones are generally
asonual or biennial herbs
of from six inches to
cighteen inches in height,
the tropical zones possess
n great many which are
perennial; in these the
stem is of a ligneous
texture, and they generally elimb upon trees or rocks.  Their
flowers emit fragrant odors, and excel all others in the varie
ty und brillinncy of their colors us well as in shape. Some
species of Sobralia, for instance, attain a length of from
twenty to thirty feot; Aerides and Vanda reach a height of
four to six feet,  On the Fiji Islands some species are found
the stalks of which are hard enough to be worked into cancs
and whip sockets of great durability,

A true representation of this class of archidacem is the
vanilla plant, which is also in fact the only one from which
a product of commercinl value is obtained,

The culture of Indigenous as well as exotic orchidaces in
gardens and nurseries hus become hoth a science and an art.
Large volumes have been written on the best modes of rais.
ing and propagating them,

Species indigenons in tropical zones must be kept in hot-
houses at a temperature corresponding to that under which
they live in natural conditions,  Dueattention must be slso




paid Lo a prope. regulation of the moisture of the atmosphere.
T muny cases exposure to direct sunlight must be avoided,
as in the denso forests of Amerioa and Africa, or the jungles
of Tndia. direct light does not reach these plants, but they
only receive it as reflected from and transmitted through the
folinge of the trees.

Many orchidacer require also a very rich humus soil.
That of the forests and swamps is very rich in decaying
vegetable matter, and the nearcr the soil in which they
are to be raised approaches to that naturally selected by
them the better they will develop. In France very goud
rostlts have been obtained by planting the seeds or tubers in
a stratum of half decomposed moss, species belonging Lo
the genus Sphagnum being generally preferred on account of
the large quantity of water which they are able to retain.

This artificial soil must be well fertilized by guano, as it con- |

tains in itself little nourishment.
The duration of flowering, as well as the time at which it

Scientific Amevican,

’
But coming directly to the subject to bo capecinlly consider-
od, there is o class of devices employed by plunts to effeot
the dispersion of their species over n wide extent of country,
which are mechanical; and such devices are various andcon
fined to no particular group of the vegetablo kingdom.

The first method to be considered, and the one that is most
conspicuous, is that of distribution by the wind, and we seo
the effort constuntly being made by nature Lo gpread seods
broadeast in this way. A large number of plants depend on
this method for their wide disporsion, nnd their seeds are 5o
constructed s to enable them to tuke every ndvantage of It
The extensive order of plants, the Composita, depends lnrgely |
but not entirely on this means, In many of the gonera ufi
this order, the one-sceded capsules remaining on the disk |
after flowering are surmounted by a tuft of fine hairs called |
the “ pappus,” which is really the hairlike calyx of l.hoi
| florets. This being persistent and increasing in sizo as the
ffruit goes on maturing, forms a feathery safl to carry the

[MAyY 24, 1879.

In some of the cucurbits, too, we find force of this kind ex-
erted in the expulgion of the seed, purticularly in the squirt-
ing cucamber, the fruit of which when fully ripe throws out
its juice and seeds with considerablo force through an open-
ing atits base.  Many examples of this method of expelling
thelr reproductive bodies are found also among cryptogams.
In the liverwort (Marchantia) the minute spores ore contained
in globular capsules, and intermixed with spiral threads or
clators, by the untwisting of which they are ejected to some
distance.  In the *“ horse tails " (Aguiseta) we find something
analogous: tho capsules of the plants are filled with minute
spores, Lo each of which is attached (and wound spirally
around it when moisy) four club-shaped elastic appendages.
These filaments are hygrometricnl, and rapidly uncoil when
they become dry and cause the spore Lo move about, and are
admirably adapted to aid in the dissemination of the
plants,

Many kinds of plants ave distributed in still another way.

begins, varies greatly with the different species, and this cit- seed far away through the aiv. The pappus varies in differ- | Certain hard and indigestible seeds often necompany delicious

cumstance is one of the principal reasons for the favor with | ent genera, both in form and size; sometimes it consists of
)

which orchids are generally regarded. Odontoglossum, hairs, sometimes of feathers, and sometimes it is mounted on |

Aerides, Agroecum, Vanda, Zygopetalum, Saccolabium, |a stipe, so that it resembles a parachute, Familiar examples

and others flower for periods extending from a few days to of this may be seen in the dandelion, thistle, ete.; and it is.
several weeks, On the other hand there arc others that by such a means thatis distributed the Freohtites, a composite |

flower only for a single day.

The irregularity existing in this respect permits the arti- |
ficial prolongation of the period of flowering of some: spe-
cies by the aid of another. Instances are related in which
plants, which generally flower from one to two days only,
were kept in bloom for some time by being fecundated
with the pollen of another species flowering through a
longer time. New varieties of great beauty have also been
obtained in this manner.

The geographical distribution of the orchidacem is very
extensive, hardly any portion of the globe being entirely de-
void of them. They abound, however, principally in the
hot zones, especially in America. During the past few years
quite @ number of interesting species have been discovered
in Australia and on the islands of the Malayan Archipelago.

One of the most common orchids found throughout |
the temperate zone, on both hemispheres, the vanilla, be- |
longs to the group Arcthuses, the members of which belong
exclusively to the tropical zones. Epidendrea are of Ameri-
can origin, it being gunestionable whether the few species
found in Asia are indigenous there. All the other genera
have members indigenous in all continents,

Excepting the pods of the vanilla plants the articles of
commerce derived from the orchid family are of little im-
portance.  The tubers of Orchis Morio, Militaris, Mnsculu,l
Maculata, and other species, contain large quantities of
mucilage and starch, and they weré formerly largely used as
an article of food. Dioscorides mentions this fact, stating
that by drying the tubers lose their peculiar bitter taste.
This is done to some extent at the present day, especially in
Egypt, Nubia, and Abyssinia.

The tubers of orchids have, under the name of salep, been
admitted into the reciparium of medicine, and are highly
valued, in the form of mucilage, as an emollient and demal-
cent in inflammatory diseases of the stomach and bowels.

The root of cypripedium, or lady’s slipper, is also offici-
nal, and is used as a popular household remedy in nervous
and epileptic affections, but it is probably inferior to valerian.

‘likewise in the asclepiads or milkweeds, whose sceds are pro-

' ground by the winds to considerable distunces. We have

and suceulent fruits, The latter being eaten by man or the
lower animals, the seeds pnss through the :llin;cnlnry canal
unchanged and unharmed. By this means very many hard
seeds, such as those of the dogwood (Cornus), ete., swallowed
by birds, are often carried by them and deposited at & great

plant, which, from its habit of springing up suddenly on | distance from the place where they were produced.

recently burned-over timber lands, where it was before b

known, has acquired the name of ““fire weed."” This device
is not confined to composite plants; we find examples of it

vided with long silken comose appendages, by means of
which they are wafted to great distances by the wind. The
fruit of the virgin’s bower, too, is furnifhed with long plu-
mose tails, like downy tufts, which serve a like purpose in
the economy of the plant. Other familiar examples may be
seen in the seeds of the cotton plant, dog's bane, ete.
Another mode of wind distribution is by means of what
may be called the ““balloon.” Inmany plants the seed vessels,
during the progress of maturing their seeds, become greatly
inflated and balloon-like; and when detached from the parent
plant are readily carried through the air or rolled along the

Another method of sced distribution is by means of the
“waves.” A large number of tropical plants, whose seeds are
80 protected ns to be unaffected by the action of water, are
floated off to immense distances and deposited on the shores
of foreign countries, where, if the conditions for it are favor-
able, they germinate. By this means the cocoanut has been
transported from one country to another; and in this way
the coral islands (which are of comparatively modern forma-
tion) have been stocked with this aswell as with other tropi-
cal fruits, The well known sea beans, which grow on the
river banks of Central America, are carried by the rivers to
the ocean, and, transported by the waves of the latter, are
often throfvn on the coast of Norway.

Dr. Newberry then mentioned a method of seed dispersion
common to one of our native trees, and which he stated he

had never seen noticed in print. Our button-ball tree or scya-

familiar illustrations of this in our balloon-vine or Cardio- | more (Platanus), although found in eclevated places in the
spermum,which is very remarkn’{ile forits large, inflated memn- | Eastern States, prefers the moist alluvial soil of bottom lands,
branous seed capsules; in the common ““ bladder-nut™ of our and in such situations in the West grows luxuriantly and

| tering away through the air like bits of paper.

woods; and in the ““ground cherry ” and Bougainvillea.
The varieties of this sort of fruit found in nature are very
NUMerous.

The dispersion of the seeds of still another great group of
plants is effected through the aid of ““wings.” ' Appendages

io‘t' this kind, both to seeds and seed capsules, are various.
One of the more familiar forms is that known as the *‘ sam-

ura,” characteristic of such trees as the elm, maple, and ash.
By means of their membranous, wing-like expansions (entire
and circular in the elm, or two diverging “keys” in the
maple) this form of fruit is enabled, when ripe, to go flut-
A like de-
vice is found in the fruit of the conifers, nearly all the spe-

| cies of which are provided with seeds having their membran.

ous wings.
A very large number of plants are distributed through the

| Involuntary acts of man and the lower animals. To effect this,

sceds and fruits have been provided with various kinds of

Ophrys midus-avis was formerly used as a vermifuge, but |appendages, and one of the commonest of these is *‘ hooks."
seems 10 be of little value. A deeoction of Nesttia ovata ' Familiar examples are to be seen in the involuecres of the bur-
forms a good dressing for wounds, but has been replaced by | dock, the outer surface of which is covered with scales ter-
other agents of more modern origin. Many other orchids [ minating in hooks; in the ““beggar's ticks” (Bidens), the
are here and there used for gout, and other diseases, but achenin of which are two horned and adbere to every passer-
with the exception of Spiranthes diuretica, which seems | by; in the clotweed, the burr of which is covered with stiff
1o be a good diuretic, none of them appear to be of special | hooked prickles; and in the *“ hound’s tongue " (Cynoglossum),

value,.—7. Poisson in La Nature. <

THE NEW YORK ACADEMY OF SCIENCES.

At a meeting of the Biological Section of the New York
Academy of Sciences, on Monday evening, April 28th, the
President, Dr. J. 8. Newberry, occupied the evening with
some interesting notes on the various

“DEVICES EMPLOYED IN NATURE FOR THE DISTRIBUTION
OF SEEDS OF PLANTS.”

The speaker remarked, in substance, that we find among
plants a host of adaptations to enable them to overcome the
many obstacles that they meet with on every side in their
struggle for existence. In tropical countries, where plants
are most highly favored, we fiud their vegetative parts highly
developed; but as we ascend northward and approach the
aretic regions, we find the energies of the plants more and
more direeted toward a greater inerease of the reproductive
paris; 8o in such latitudes arboreal vegetation becomes re-
duced to mere shrub-like plants, yet completely loaded down
with 8 mass of flowers and fruit. The .'-otru;.'ul-'- for existence
in this case is aided by redundancy of fruit, for at least 99 per
cent of all the seeds produced by the flora of
must, throagh the natare of the
or fail Lo germinate,

Plants befng immovably fixed to the spot where
must necessarily be provided with some way of distributing
their seeds, in order to insure the |w-rp--tu:\'i:m and extension
of their species.  As a large proportion of all the ceds that
are produced must, through many causes, fail to germinate,
many plants make provision against such an accident hy
yielding these in immense quantities.  The tobacco plant
for instance, produces at Jeast 850,000 seeds in each of il;
capsules, and thus, by this very redundancy, i

such regions
surroundings, either perish

they grow,

enabled to

overcome & thousind obstacles in the way of its propagation, '

the seeds of which are armed with hooked prickles. In the
leguminous plant, Desmodium, the geed pod or loment i not
only covered with minute prickles, making it adhesive, but
it ulso breaks up at the constricted joints, so that the seeds
bave o greater chance of being still more widely scattered.

Another method of seed dispersion is by what may be
termed ** explosion.” This, too, is exhibited under o good
many different forms. One of the most curious of these
had Intely come under the speaker's observation, and sug-
gested to him the subject of his present remarks. Bome time
ago o student hnd brought him from Cuba a specimen of the
fruit of one of the Euphorbiacer, the **sand box " or Hura
crepitans.  This fruit is a hard and woody capsule, discoid
|in shape, something like a muskmelon, but very decply
; ribbed, and about three inches in diameter. He laid the speci-
imen on his writing table, and while reading the other even-
ing ho was suddenly startled by an explosion as loud as the
report of a rifle, fragments of some material at the same
time flying through the air to every part of the room. On
examining these he found them to be the soeds and hroken
pieces of the sand box fruit. A study of one of these capsules
£hows it (o be a marvel of ingenuity in the armngoment of
| itx parts to accomplish seed disporsion.  The rib-like pro-
cesses nre seen Lo consist of carpels placed parallel 1o & com:
mon central axis, and these on becoming dry open very sud-
denly with a loud detonation, the foree belng exerted by two
strong woody springs, betweon which the lenticular seed is
inclosed

Other illustrations of seed expulsion by ** explogion
are found In such plants as the balsams (Impatiens), the

| attains an immense size, the trunk sometimes reaching 10 to
12 feet in diameter. The seeds of this tree are produced in
a *“ capitulum ” or globular head attached to the branch by a
stiff stem 4 or 5 es long. In our common species these
balls are solitary, but in a California species—the Platanus
racomosus—three or four balls are borne on the same stem.
These globular balls of seeds are persistent and hang upon
‘the tree, on their long woody pedicels, throughout the win-
ter. By the action of frost, and through the effect of alter-
nate freezing and thawing, the woody pedicels become ulti-
mately reduced to mere thin fibers, strong but exceedingly
flexible. By the action of the winds of early spring the balls
are beaten violently against the branches, and the seeds are
thus detached and fall into the waters beneath. Now it so
happens that all this takes place just at the season when
freshets have caused the rivers to be at their highest, and as
the waters afterward gradually subside the seeds are dis-
tributed far and wide over a large extent of country.

In conclusion, Dr. Newberry described and illustrated by
a drawing on the blackboard the curious pods of a Western
plant, the Mgrtynia proboscidea, or devil's pod. This plant
has large showy flowers, and its fruit consists of an oval
fleshy pod terminating ina long rostrum or beak. The pods
when mature are woody, and when ready to discharge their
| secds the beak splits into two very rigid incurved horns ab-
ruptly bent at the ends into a very sharp grappling hook.
This device is frequently utilized by the plant to effect its dis-
tribution, and the mule is made to act as the agent to accom-
plish it. When the animal steps on one of the pods (a mat-
ter of frequent occurrence) the pod opens, and the two rigid
hooks clasp around his fetlock, and there remain until noticed
by some person, for it is impossible for the mule to remove
the pod by any effort of his own. In this way the devil's
pod is often transported to great distances,

The speaker saggested that the devices employed by plants
for the preservation of their seeds from injury would form
an interesting topic for discussion, and hoped some one
‘ would bring the matter bofore the Academy in the form of a
paper.

b
Wheeling as & Manufmcturing Cliy,

In n recent conversation reported in the Trdune of this
city, Governor Matthews, of West Virginin, spoke of Wheel:
ing as one of the chief iron making cities in the country. It
'turns out yearly moro than one-third of all the nails mude in

the United States, and fully onefifth of the annual produc-
tion of the entire world. _
' Wheeling is also heavily interested in the manufac-
'ture of glass, which it ships everywhere —oven to Lon-
don. Brazil and Australis are among the best markets for
ity grinss, >
One feature of this industry is mther singular. Wheel:
ing manufacturers make the beautiful 'hlohlm
' which have become so fashionable of late, but they Im-
port the cut-glass pendants from Switzerland, where the

pods of which st u mero toueh throw taek their valves and | pessants make them by hand cheaper than Wﬂ‘u

eject the seeds with great violence; in the Mexican Astraga

e ian

tus, the vesloular pods of whioh explode when mature; in the " liers are sent to London, so the pendants make two v
in the common luping, and in many other plants, " across the ocoan.

“mude by machinery in this country. Many of these oha

,1_
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THE BROWN DESMOGNATH. thousand men are employed, and nmong them are 100 Ttalinn

AY: O FRW SIS, masons, Three steamers and seventy barks are used con- | Since the reading of n paper by the chomist, Boussingault,

The brown desmoguath (Desmognathus. fusea, Rafinesque) | stantly for forwarding wood, stone, iron, and other mauterials. | before the Irench Academy, o few months ngo, on the wub-
18 not deseribed by Dr. Holbrook in his work on ** American [ The bridge will cost 4,030,000 rubles, or about $8,500,000. | ject of the ““cow tree," or Palo do Vaea, considernble atten
Herpetology.™  He seems to have considered it a varioty of — o e - | tion hus been attracted to the subjeet,  Thistree, which was
the black desmognath, for he gives Harlun's painted sala. A RICH CHAIR. | discovered and made known by Humbaoldt, belongs to the
mander (Salamandra picta) a8 & synonym, and this is cer-|  The accompanying engraving represents a rich chair in | same natural order (Artocarpicon) us the poisonous upis tree
of Java. But there are other trees known (perbaps not so

Vogetable Cowns,

tainly Rafinesque's brown desmognath. De Kay, in the | carved chony, copied from o sixteenth century pattern. It

**New York Fauna,” calls it the painted sala-
mander (S. picta). He does not say he ever saw
a specimen taken in New York State, but snys
it has been found in Massachusetts and Pennsyl-
vania. Professor Allen states it is very rarely
met with in Massachusetts, yet Professor Vorrill
says it is found in Maine. In portions of Penn
sylvania it is quite common. We have forty or
more specimens captured by my brother and my:-
self in the eastern partof the State. Thus fur
I have found but one specimen in New Jersey.
They inhabit shallow and stony spring brooks of
hillsides and springs. 1 never have found them
far away from spring water, They are rarcly
seen swimming, but must be looked for heneath
the stones.  When a stone, beneath which one is
hiding, is first Jifted up the desmognath is gene-
rally surprised and dazed, and remaing quiet for
a fow seconds. It must then be quickly seized
or it darts off' into the water and escapes.

The metamorphoses of this species do not dif-
fer materially, so faras I have observed, from
our other batrachia urodela, The young are fur-
nished withi gill tufts, and are entirely aquatic in
babits. When young they are lighter in color
than the adult, and often agsume the color of the
mud orsand of the stream they inhabit, and are
thus not easily detected.

The brown desmognath feeds upon earth-
worms and inscets. I found in the stomach of
an individual three and a half inches in length
an earthworm over two inches long.

The generic name, desmognathus, means band,
or ligature jaw, so called on account of the ten-
dinous ligament (one on each side) passing from
the atlas over the parietal and proitic bones to
the jaw. This, like a lgamentum nuche, sup-
ports or rather, in this case, gives great power to
the head, which is necessary in pushing up stones
when in search of the worms upon which it
feeds.

The stagnant water of the aquarium seems ill
fitted for the life of this lover of spring brooks,
for we could never succeed in keeping them alive
for more than a few weeks,

The species of salamanders cannot well be
identified without study of their anatomy. Thus
in the genus desmognat/us the premaxillaries are
united, sith a pit or fontanelle in the center; the

EBONY

CﬁAIR.—SIXTEENTH CENTURY PATTERN.

well known to the genernl reader), the milky
juice of which possesses similar propertics (o u
greater or less extent,  For instance, the *cow
tree of Demernrn,” which was first observed hy
a traveler numed Smith, in an excursion up that
river., It is deseribed as o tree from 30 to 40 feet
high, with n digmeter at the base of nearly 15
inches. The tree is known to botanists as 7a
bornamontana wtilis, and to the nativesas ** Hya
hya.” Tt belongs to the same natural order
(Apoeynacem) us the Penang India rubber tree and
the poison tree of Madagascar (Cerbera tanghin),
and our common American dog’s bane. It oc-
curs in great abundance in the forests of British
Guiana, and its bark and pith are so rich in milk
that a moderately sized stem which was felled
on the bank of a forest stream colored the water,
in the course of an hour, quite white and milky.
The milk is said to be much thicker and richer
than cow’s milk, and is perfectly innocuous and
of a pleasant flavor, the natives using it as a re-
freshing beverage, and in all respects as animal
milk.

The Cingalese also have a tree, called by them
the “ kiringhuma,"” but belonging to a different
natural order of plants, the Asclepindacer, which
also includes our common milkweeds or silk-
weeds. This tree is the Gymnema lactiferuwm of
botanists, and yields a very pleasant tasted milk,
which is employed for domestic purposes in
Ceylon,

There appears to be also a milk tree common
in the forests about Para, and called by the
natives the *‘ massenodendron,” but of which we
have little definite knowledge, except that it was
for a long time used on board of one of the ves
sels of the British navy cruising in Brazilian
waters. 1t was said to suffer no chemical change
by keeping, nor to show any tendency to sour.

Another milk tree is the “‘tabaya dolee®™
(Buphorbia balsamifera), of the Canaries. This
plant again belongsto a different natural order
from any of the foregoing, namely, the Ewphor
biacer, and one containing a large number of
plants with acrid, purgative, and poisonous
juices. Leopold von Buch states that the juico
of this plant is similar to sweet milk, and, thick-
cned into a jelly, is eaten as a delicaey.

A species of cactus (€. Mammilaris) also yields
a milky juice equally sweet and wholesome. The

occipital condyles are long and cylindrical; there are both icnnlnins many details of ornament which have been fre- | milk is stated, however, to be much inferior in quality to
vomerine and spheroidal teeth, In our present species |quently copied. The covering i8 in perfect keeping with | the majority of the above. The caoutchoue, or Indin rubber
(fusca) thereare fourteen costal plice or folds from the shoul- } the chair, being in rich violet colored cut velvet relieved | of commerce, as it exudes from the tree, greatly resembles
der to groin; the tail is compressed and keeled. Colorabove | with gold thread embroidery.

(in thirty specimens) dusky purplish brown to rusty brown; —_ > ——

sides marbled, or ““salt and pepper” marked; beneath, dull The Electric Light In Cleveland.
yellowish white, dotted with pale brown dots, Length ofi The regular lighting of Monumental Park, Cleyeland, O
adult three and a half

milk in color and density.
ettt e
Large Powdor Blasis.

Some time since a blast of 12,000 1b. of powder was ex.
ploded in the quarry of the

to u little over four inch-
es. Bome of the medium
sized specimens (in life) were
murked on the back with two
serios of subguadrate brown
ishored spots, and the ftail
with n red mesinl line. Al-
cohol causes these maorkings
to fude und almost disappear
in the ground color, Hol
brook, it appears, hos do
seribed this immuture variety
under the name of Salaman
dra quadrimaculata,  Ourred
murked specimens wore eap-
tured with, or in the mme
dinte nelghborhood of, the
brown animals,  The black
species (1. nigra, Groen) hs
only twelve costul folds, and
ju gencrally over six inches in
length,
L
A Long Bridgoe,

The bridge across tho
Volga, in the governmoent of
Bamaria, Russin, on the Hne
of the Siberian milroad, is
doseribed as the largest in
Kuropw« It will be com
pleted  next yoar At that

wolut the Volea is about four miles wide In the spring season, | with the Brush . ;
I w0 (oot The bridge will be supported fevoning of April 200 This was the fiest publie lHghting with | ones,
Wi the electrle Hght of wny city in the United States. Twelve
The feecutiers are coverd d with [ electrie Hghts weore used in the pluco of one hundred snd ton |

wnd in sutumn is 4

by 12 picrs, 85 foel Bigh, with ice cotters, 35 foel high, at u

distance of every 864 feet
grmnite A lemporary lany
men empl

haws 00 different bulldipg:

{on the bridge; It oceupies about OO nores,
insured at 100,000 rubles,

in established for working: | gas burner

THE BROWN DESMOGNATH.

Glendon Iron Company, near
Easton, Pa., displacing 00,000
tons of rock.  The dischurge
wits deseribed in some of the
newspapers as probably the
henviest charge not sub-ague
ous over fired in the country
To thiv a California mining
Journal takes excoption, wnd
savs thut mueh larger oharges
are  frequently exploded in
the gravel mings of that State
Vory recently the Reseryoir
Diteh Company put off in
thelr mine, ot Sucker Flat,
Yubn county, a blast of 50,
000 b of Judson powder, u
very powerful explosive, nnd
by  which between 200,000
andd S00,000 cubiie yards of
gravol, some of it indurated
into o hand coment, were so
shattered that the most of it
enn be piped off voder the
henvy hewd of waters there
weed.  Ocenslonally oven o
greater  amount of  powdor
than this is oxploded by the
lnrgor bydranlie miniog vom.
poaies, who find It eeonomi
cal o employ such heavy

clectrie Nght, began at eight o'clock the | churges, as doing more proportionste execution than small

- -

Manmise Groe, Muon Usun v Barernies — Dissolye 1
o, el gave o much more effective iNumination ‘i part of Indigrubber in 12 parts of hengols, and o the solu-
ind | The electrio Hehtare furnlshed the eity, under conteact, for | tion add 20 parts of powdered shelluo, lonting the mixture

Two | $100 u year lows than the cost of the gas formarly used,

cautiously over & fire.  Apply with & brush.




A SENSIBLE FASHION.

A story, good enough to be true, is told of a young Eng-
lishman, who had been giving voice to the time-worn com-
plaint of snobbish people about American soclety: “It is
quite impossible, you know, to have a high-toned society
where there is no aristoeracy.”

“What do you mean by aristocracy?” a lady mlk?d.
“Why-aw-you-know; I moean ten thousand people who live
any where and have nothing to do."

« As for that,” replied the lady, “wo have such a class
too; but we call them tramps.”

The answer was something more than polite chafling.
There is & world of difference, on the score of comfort and
cleanliness, between living anywhere with nothing to do,
backed by a fortune sufficient to make life a pastime, and
doing the same with a beggar's wallet; still, in spite of the
superficial contrast, the moral difference is not so very great.
The man whose only claim to covsideration rests upon the
circumstance that the chavee of inheritance has made him
able to gratify his selfish desires without personaiiy waking
any return to the world for what he enjoys, is not ntrinsi-
cally nobler, nor does he really play a much nobler part in
life, than he who lazily sponges a precarious existence from
those who have cnough to do to provide for themselves.
The world owes neither a living; and the fortune of the
richer only adds to his moral obligation to do something use-
ful with the superior means at his command.

The idea that 8 man’s merit is in proportion to the cost of
his keeping and the unproductiveness of his life has never
thriven in this country; and it has always been common for
young men of inherited wealth to take an active part in the
world’s real work. In the industrial, as well as in the pro-
fessional world, honorable success has been won through
manly exertion by many a young man who might have
squandered his time and fortune in idleness or worse. And
if the tendency of flush times had been to cultivate a differ-
ent spirit among the sons of the suddenly rich. the financial
overturnings of the past five years have shown far too plsin-
1y the risk attending a youth of dainty idleness o give the
vicious tendency much encouragement. Indeed the populsr
current seems rather to be strongly setting in the opposite
direction, and it is quite the fashion now for young men of
wealth to strike out for themselves, particularly in new and
non-professional fields.

From Maine to Oregon, from Michigan to Texas, young
men of wealth and culture, men who might be idlers—mere
society men and nothing more—are to be found among the
ranks of the doers, using their fortunes only to help them to
larger and more productive labors than the empty-handed
could undertake. A Newport correspondent names 4, num-
ber of the sons of the wealthy residents and summer visitors
of that fashionable watering place, who are thus employed.
Agricnltural pursuits attract the most of them. Several are
managing farms. Two have gone into the market garden-
ing and milk business, and are making it pay. Two are de-
voting their time to the raising of poultry on a large scale.
Such undertakings in the vicinity of centers of population,
wealth, and culture, are more likely 1o result satisfactorily
and profitably than sheep or cattle breeding in the South or
West, hitherto the more popular occupations of adventur-
ous and active young men of wealth, since they do not neces-
sitate the abandonment of the enjoyments and advantages of
society and friends. The East is full of opportunities for
men of energy and means to make money by outdoor opera-
tions, and, at the same time, to improve immensely the con-
ditions and character of country life. The drift of young
men of spirit and education has too long been toward the
cities. It lies in the power of the leaders of the new fashion
1o set the current in the opposite direction, vastly to the
benefit of both city and country.

e et e r-—
Meteoric Dust, 2

Mr. Cowper Ranyard has made a communication to the
Astronomical Socicty on meteoric dust, in which he has
thrown out gome interesting speculations as to the explana-
tion of the relative distribution of land and water on the
globe and as to geological elimates. He gays that meteoric
dust exists to a much greater extent than was formerly sus-
pected.  Tn 1867 Dr. Phipson published the result of many
experiments in many countries, which showed that, by ex-
posivg & sheet of glass covered with pure glycerine to a
strong wind, he has collected on it black angular particles,
which he has by chemical tests found to be iron. Tt is, how-
ever, only in the winter months he has found this to be the
case, In 1871 Dr. Nordenskjold collected, by a magnet,
meleoric iron particles from snow which had fallen near
Stockholm. In 1872 he collected much of it from snow
lying on ice in Finland. The Arctic Expedition of 1872 had
apportunities of collecting snow far removed from human

Scientific Awerican.

that the meteoric particles which had fallen into the sea
had not been washed away, was attributed to the water .ln,'»
ing deep and not near the scourings of land surfaces which
would cover it up. Again, in 1876, M. Young examined the
jron particles found {1 the snow which had f:‘ullc'n at the
Hospice of St. Bernard. Mr. Ranyard submil.s that all these
fucts go to show that meteoric matter falling in the lapse (:f i
ages must materially contribute to the matter of the earth’s ’
crust. In the course of a year millions of meteors enter the |
carth’s atmosphere. Most of them are “ consumed " _in the |
higher regions, but many particles reach the earth \\'I(lll‘,lll! ‘
having undergone change. There is little doubt that high |
above the earth’s surface the air is impregnated with dust. |
The researchies of Von Niessl show that many of the me-
teoric masses enter the earth’s stmosphere in directions indi- |
cating that they do not belong to our solar system. It is|
therefore probable that a large quantity of meteoric dust is
derived from sources ontside our system. The earth and the
planets, as they are carried along with the sun in its motion
through space, would thus receive a larger proportion of
meteoric matter on their northern than on their southern |
hemispheres, and Mr. Ranyard suggests that this may ac-
count for the preponderating mass of the continents in the
northern hemisphere of the earth and for the fact that the
great peninsulas all taper to the south. Another important
inference to which My “tanyard directs attention is that it
is known that when meteoric masses are heated large amounts
of occluded gas are given off. One of the results from a
continuous fall of metcoric matter is that gaseous matter is
probably being continually added to the atmosphere. Ac-
cording to whether the earth were passing through a region
of space in which there are many or few meteors, the height
of the atmosphere would be increased or decreased. When
decreased, the temperature at the sea level would be that of
our mountain tops and a glacial period would result. When
increased, the temperature would probably be like that of
the carboniferous period.—Zondon Times.
Substitutes for Gold and Silver.

Some very beautiful alloys, applicable as substitutes for
gold and silver in the manufacture of jewelry and similar
purposes, have been produced by Messrs. Meiffren & Co., of
Marseilles.- To make an alloy having the appearance and
color of gold, they place in a crucible copper as pure as pos-
sible, platinum, and fungstic acid in the proportions below
stated, and when the metals are completely melted, they stir
and granulate them by running them into water containing
500 grammes of slaked lime and 500 grammes of carbonate
of potash for every cubic meter of water. This mixture,
dissolved in water, has the property of rendering the alloy
still purer.  They then golleot the granulated metal, dry it,
and after having remeled in o erucible, they add a certain
quantity of fine gold in the proportion hereinafter specified.
An alloy is thus produced which, wlien ron into ingots, pre-
gents the appearance of red gold of the standard 750:1000,
and to which may be applied the name of “aphthite,” or
unalterable. They can change the color of the alloy by
varying the proportions of the different metals., As flux
they use boric acid, nitrate of sodw, and chloride of sodi-
um previously melted together in equal proportions. The
proportion of flux to be employed is 25 grammes per kilo-
gramme of the alloy. The proportions they employ, by
preference, for producing an alloy of red gold color are:
Copper, 800 grammes; platinum, 25; tungstie acid, 10; and
gold, 170 grammes,

The alloy used in imitation of silver consists of iron, 65
purts; nickel, 23 parts; tungsten, 4 parts; aluminum, 5 parts;
and copper, & parts, The iron and tungsten are melted to-
gether, and then granulated, as in the case of the previous
alloy, except that in this instance the water into which the
mixture is run contains one kilogramme of slaked lime and
one kilogramme of carbonate of potash per cubic meter,
The nickel, copper, and aluminum are also melted together
and granulated by running into water containing the same
proportion of lime and potash. Care should be taken dur-
ing the melting to cover the metals contained in the (wo eru-
cibles with a flux composed of one part of boric acid to one
part of nitrate of potash or niter. In the crucible contain.
ing the aluminum and copper they place a lump of sodinum
of about two grammes in weight when treating five kilo-
grammes of the three metals (nickel, copper, and aluminum)
together to prevent oxidation of the aluminum, and they
also add chareoal to prevent oxidation of the copper. Be-
fore granulating the metal in each crucible it should be well
stirred with g fire-clay stirrer,

The granulated metals are dried, as in the former case,
then melted together in the same erucible in the proportions
above indicated, and well stirred, after which the alloy is
ron into ingots, The alloy thus obtained, to which may be

habitations, and they found lsrge proportions of magnetic
particles, M, Tissandier, in 1874-5-6, published in the
Comptes Rendux n serics of papers on atmospheric dust, in
which, among other things, he has alluded to the iron found |
in the dust collected on the towoers 6f Notre Dame, Again,
Dr. Walter Flight published in the Geslogical Magazine, in
1875, 0 paper In which he collected the evidences of iron
“dust * found in holes in the icein Greenland,  In 1876 Mr. |
Jobn Murray published s paper in the * Proceedings of the |
Royal Society of Edinburgh,” in which he gave an account |
of hix examination of the bottom of the oceans and seas
visited by Her Majesty's ship Challenger.  In many of the
deposits magnetic particles were found. It was ,\l;gurvlml
that the nickel present prevented oxidation, while the fact

iuml is not more expensive than German silver.  Theso im-

given the name of “ sideraphthite ” (or unchangeable iron),
presents the same white appearance as platinum or silver,

proved metallic alloys are capable of resisting the action of
sulphureted hydrogen, are unattacked by vegetuble acids,
and but slightly attacked by mineral acids; they are also
perfeetly duetile and mallecable, — London Mining Journal.
e
Presence of Mind,
Professor Wilder gives these short rules for nction in case
of aceident: For dust in the eyes, avoid rubbing, dash water
Remove einders, ele,, with the round point of a
Remove insects from the ear by tepid water;

into them
lead pencil,

[MAy 24, 1870,

cut, compress above the wound; if o vein is out, compress
below. If choked, get upon all fours and cough.  For light
burns dip the part in cold water; if the skin is destroyed,
cover with varnish. Smother a fire with carpets, ete. ; water
will often spread burning oil and increase the danger. Be-
fore passing through smoke take a full breath, and then
stoop low, but if carbon is suspected, walk erect. Suck
poison wounds, unless your moulh is sore; enlarge the
wound, or, better, cut vut the part without delay.  Hold the
wnunl!l:'l part as long as can be borne to a hot coal, or end
of acigar. In case of poisoning excite vomiting by tick-
Ii-ng :Iu: lhrr-»m or by water or mustard. For acid poisons
give ﬂm-ls.: In case of opium poison give strong coffee and
keep moving. If in water float on the back, with the nose

and mouth projecting. For apoplexy raise the head and
body; for fainting, lay the person flat,

A Peculiar Disorder of Bank Clorks.
According to the British Medical Journal, D, Manouvries
has published, in the Bulletin Médical du Nord, some novel
observations on a disorder to which bankers' clerks are sub-

| ject under certain circumstances. It has been repeated)
PSR < y
noticed for years that after having handled for some days in

succession large quantities of silver five-franc pieces they
suffer from disturbances of the respiratory and digestive or-
gans. These troubles have been ascribed to a dark greenish
metallic dust, which is raised by taking the coins from the
bags wherein they are usually kept, weighing them, and put-
ting them back. This dust impregnates the atmosphere of
the room, blackens the skin, and penetrates into the respira-
tory and digestive tracts together with the air and saliva.
As a rule, this process is only gone through at rare intervals
during the year, and lasts only a few days, so that the clerks
soon recover their health and do not feel much affected by
this dust. But in the years 1872 and 1874, when the money
which had been paid by France to Prussia as a tribute was
returned to France through mercantile transactions, the clerks
spent several weeks in handling the coins which had not been
taken out of their bags in somc years, and the affection spoken
of above was now more marked than ever.

The symptoms of this peculiar disease are frequent sneezing,
coryza, and angina; the expectorations are black. There is
a disagreeable metallic taste in the mouth, spoiling the flavor
of food, loss of appetite, colic, nausea, and violent thirst.
The bowels are mostly constipated; diarrhea seldom prevails.
The blue line slong the gums, which is often noticed in
patients who have been subject to treatment by silver, is ab-
sent. There is great feeling of prostration and frequent
headaches. Owing to the peculiar circumstances under which
this affection has been first observed, there can be no doubt
as to its being due partly to the copper (verdigris) and partly
to the oxidized state of the silver; both metals are used in the
coinage of the five-franc pieces, in the proportion of nine
tenths of silver to one tenth of copper. The constipation scems
to be caused by the silver, because copper invariably causes
diarrhea. It is said also that silversmiths often suffer from
colic, which is caused by their work. The patients were
treated with purgatives and a milk diet, and the disorder
soon ceased.

——— <o
Kissing Pets a Causo of Sore Throat.

A writer in the British Medical Journal, in & communica-
tion to the editor in regard to the possible cause of the re-
cent outhreak of an epidemic of sore throat at Darmstadt,
says: ‘“It is well known that women and children are in
the habit of kissing pet cats and dogs, especially when these
favorites are ill with discharge from the nose, cough, and
sore throat, and even use their pocket handkerchiefs to wipe
away the secretion. I have seen this done frequently. As
such mistaken sympathy is exceedingly dangerous, 1 think
a notice in the Jeurnal to this effect would tend to its dis-
couragement. It is a common saying that, * There! the cat
has got a cold; now it will go through the house;' and, us
this remark has been repeatedly verified, it shows how care-
ful people should be to avoid contact with such a mode of
contagion. I do not aflirm that this was the way in which
the disease was contracted, either within or without the pal- *
ace walls, but I feel sure the habit of Kissing pets is a source
of danger that should be widely known and prevented.”

Eleetrle Light In the Now York Post Office.

Five of Maxim's electric lnmps have been placed in the
post office of this city to light the great room on the ground
floor. The lamps are thought to act very well, and as they
are hung high the glare is not unpleasant to the eyes.  Each
lamp gives about 5,000 candle power, and is connected with
n dynamic machine of about four horse power. The light is
that of the voltaic are, and French earbons are used.  Each
carbon or eandle will last about five hours, and when burnt
out another lamp is swung into position in place of it.  The
cost of each lnmp is estimated at about 3 cents per hour.

i b

A Largo Tow. .

On the evening of April 20 the towboat Joseph B, Willinms
left Louisville, Ky., for New Orleans with 86 hoats and
burges, containing 645,080 hu, coal and 85,000 bu, coke—
in all 880,080 bu., equal to 25,218 tons.  This is the largest
tow ever moved by one steamer on the Western waters, and
probably in the world.  The tow measured 258 feet in width
over all, and with the towboat, 862 feet long, There were
nearly 4 acres of black dismonds on the tow. Some idea of

never put o hard instroment into the ear, If an artory is

sippi rivers may be formed from the above,  H.

HL

the magnitude of the towing seryice on tll_cOhlGM'JM‘
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Prosscs, Diow, and Tools for working Sheot Motal, ste.
Froit & othor oan tools. Nliss & Willlams, W'kiyn, N. Y.
The Ornamental Penman's, Bograver's, Siyn Writer's,
And Moneeuttor's Pookethook of Alphabets; 32 plates;
Weta: mall frr. B & V. N. Spon, M6 Broome 86, N Y,
Linen Howe, ~Sizes: 134 In,, 200, 2 In, 9 84 In.,
o per fool, subject to large discount
of All stzes. also rabber lned loen hose, nddress Eurvka
Fire Ilose Company, No. 12 Barclay 5t., Noew York
el Formith & Co,, Mauchestor, N. IL, and 213 Centre
.qmqmmwm n-::-w | Sh, New York. Specialtion—Iolt Forging Machines,
rooslved ”ﬂ“ *o there delay in | Pawor Hammers, Combined 1ana Fire Engines and
g complaint ”'..“ hoar 00-. other | Hose Carringes, new and 20 lund machtnery. Send stamp
sourowe. m be "mth Invontor n seouring  for (llustrated eataloguos, stating just what you want.

Amerioan 1'atent | Split Pulleys at low prices, and of same strength and

ws | Nickel Plating.—A white deposit guaranteed by using
Ourmaterial. Condit,lanson & Van Winklo,Nowark,N.J.
Needle Poloted Tron, Brass, and Steel Wire for all

! m-len. mh‘\:‘.g‘mxmx.t
, ook '”‘. times, ners, Drills, and other Tools, new and
facitities for conducting ."-_ second-hand. of the Wood & Light Machine Company,
e 0 NN SRS AMBRICAR: _ | Woresstar, are baing wkd out very irw by tho Goonos

; ) : - % Place Machinery Agency, 121 Chambors 5t., Now York.
Business and Lersonal, St g

Salld Emery Valeanite Wheels—The Solld Original

The Olargefr Insrtion wnder i At s ne Doler - = gy
@ fine.for each inscriion ; abowt eight words to @ line, Standard Belting, Packing, and Hose. Buy that only.

Advertisements must e recviced at pubdication ofce Tho bost is the choapest. an'-nlhmnllndl’ut’-
ax carly as Thursday morning to appear In next isswe. | 0 Company, 37 and 3% Park Row. N. Y.

Sutton's Patent Pulley Cover—Iif you are W| Hydmulic Prossos and Jacks, new and second hand.
power, Fet It Aguin by using these covers. Cajoulate U406 And Machinery for Pollabing and Buting Metals.
baw much power you are losing and find the gain you | B+ 1908 & Co., 60 Grand St N. Y.
W?hmmum‘mm.
Send a circular. Address Joseph Woodward, pro- | terns, foundations, stables, cellars, bridges, r—m::ln.
mqm.r.o.mam.mtm | broweries.ote. Romit 3 conts postuge stamps for Practi-

The best results are obtalned by the Imp. Bareka Tur. | S Treatise on C 8. L, Merchant & Co; 8

Try the new fragrant Vanity Fair Cigarettes, both  PUrPoses. Walker Bros. & Co.. 33 & Wood St_, Phila., Pa.
uhh.lh'nl. Most exquisito of all. The Improved Hydraolic Jacks, Putiches, and Tube
Blake's Belt Studa. The most durable fastening for | B¥Panders. . Dudgeon, 3 Columbia St., New York.
rubber and leather belts, Groene, Twoed & Co., N. Y. |  C. M. Flint, Fitchbungz, Mass., Mfr. of Saw Mills and

National Steam Pamp; best and cheapest. Send for  DUS% Shingle and Clapboard Machines. Clrenlars.
prices. National Iron Works, New Brunswick, N. J. The best Friction Clatch Pulloy and Friction Holst-

Aunbam, N. Y. March 1, 158, H. W. Johns Mang. P Machinery In the world, to be seen with power ap-
facturing Co. 57 Maiden Lano, N. Y. Dear Strs: h.‘_'M‘MﬁMﬁ..Xﬂ'ﬂh D.Frisbie X Co.,
#wor Lo your inquiry as to how we like your palnt, we are | " Haven, Conn,
more than entively satistied with It. As you wro aware, | N0 gum! No grit! No acid! Anti-Corrosive Cylin.
we nro large usors of palnt, and of all that we have over | der Ol is the best tn the world, and the first and
used, aro satisfiod yours is far superfor; it ls put on with  only oil that perfectly lubricates a raflroad loco-
Jows labor, covers better, flows more easily, has & better motive cylinder. doing it with half the quantity
bodly, and, as far as our axperionce goes, will stand the Toquired of best lard or tallow, giving Increased
weather bettor than any other paint wo know of. Your power and less wear to machinery, with estire free-
roof paint Is unsurpassed ; we used one coat on a tin  Jom from gum, staln, or corrosion of any sort, and

For prioe lists |

AMERIOAN Cuesicarn Jounxar, Edited by
Irn Remsen, Professor of Chemistry in
the Johns Hopkins University, Baltimore:
Innes & Co. 4 u vol, Binglo numbers
B0 conts,

The avowed object of thix Journal s to provide for the
| connectod publication of all good ordginal papers writlon
by American chemistn, Hitherto such  papers hare
lefther had & sctl-private pabllestion, or have been
widely scattered among periodleals not spocially devoted
Lo this sclence, In addition the Journal will reprint en.
| tire or give abstracts of the more Importast chemical
'muuibnumnlo other, especially foreign journals, It
; will alvo give reviews and reports of chemical poblica.
| tions, processes, and fuvestigations, The first number
(April) contains & valnable report by Professor J. W,
Mallet, of the University of Virginia, on the meeent m-
portant changes In the Industrial applications of ehemis.
try; & discassion of Lockyer's latest hypothesls, and
other valuable papers,

APPLICATIONS oF Tue Puvsioan Fonrces
By Amedee Guillemin, Part 1. 40 cents,

The alm of thin edithon of Gulllemin's sdmirmble work
Is evidently to bring It within the reach of many who
would not think themeelves able to buy the complete
work outright. Jt Is 1o appear In elghteen monthly
parts. Whoever wishes 1o become acquainted with the
‘ more remarkable applications of physical sclener in the

arts and Indastries, and In the greator art of original [n.
vestigation, will not find elsowhore o beantifal and st.
tractive a presentation of (he great subjeet, The work
will be illustratod by four colored plates and nearly five
handred engravings.

Tue Screxce Ispex. Edited by A, Hilde-
brandt, Manchester, Eng.: Bow Cham-
bers, 55 Cross street, January, 1879, 10s
a year,

The object of this Index ix to supply a hly guide

(6) P, C. asks: Do you know of any artifl-
elal dovice in use 1o create 8 draaght ander stesm boilers,
that will Induce the smoke sud hest to return and pass
under the farnsce #o that the same ean be utilized? 1
conslder the escape of smoke and heat from smoke

" wtacks an utinecessary loss, A, No, but by a proper ar-
mugement and use of blast In ashpot, you ean prevent
the Joss of beat paseing off through the chimney, but in
» well proportioned bobler this is not worth while; It has
bewn freqoently tried snd abandooed,

) O, IL T. asks: 1. What book could 1
got that would give me the most Information on steam
power and the engine, and where coujd I got such s
bookt A, For s begluner, Renwick or Landner on the
stenm engine; you may obtain i from Industrial pab-
lishers who advertise in our eolumns, 2. What Is high
and Jow pressure? A, Ordinarily engloes (high) ex-
hausting info the stmosphere, and (Jow) exhsusting into

| A condenser,

| (M) C. W, TL asks: 1. What Is meant by
the plich of & propelive? A, The advance the propeller
would make in ooe revolution if working In s solid not.
2. Hlow to find the horse power of an engine? A. See
| 207 (4), enrrent volume.

| (8) E. N. asks: 1. How can 1 determine
the smount of welght to be placed on & safety valve? A,
Sew p W7 (), curnnt volame of the ScrexTiric ANt
cax, 2. How much pressure will a boller stand, 1§ inch
thick, Iron, and 4 feet In dlameter, providing it was
sound? A, I of good lron and in good condition, 60 to 70
| Ibag If the bofler Is old and deteriorated, not over %0 Tba.

| (9 H. R. M. asks (1) for the necessary
lengths of the radi] for the carves of an achromatic ob-
Joctive to be 12 Inches focal length. A, The radins of
| eurvature for both members of the objective will be &
! Inches, approximately, 1t will vary with different spe-
[ clmens of glass, 2, Do opticians uee any grinding

to the more Important articles of a sclentific natare
printed in the leading English and American periodicals.

describing (he more valuable articles appearing in some
forty different papers and magazines. The enterprise s
a novel one, and promises (o be extremely usful to
stodents and Journalists.

OreAxox or Sciexce. By John Harrison
Stinson, Esq. Eurcka, Cal.: William
Ayres. 12mo, pp. 158,

This is an ambitions lttle book, The suthor describes
it as a sclentifie work, and says that the science, the
principles of which it sets forth, differs from all other
sciences In that it shows the only keys which can be

The finst fawno (quarto, pp. 64) covers the month of |
January, 1579, classifying and, in many instances, briefly |

por b the last grade of emery and the final
polish with rouge? If so, what Is It¥ A, Pamice stone
Is usenl,

(10) J. J. C. asks what is the meaning of
the letters O, G, ax applied to moukding. A. The ogee,
or eyma recta, ls compounded of & concave snd 3 con-
vex surface, the latzer holng the lowest,

| (11) J. N. D. writes: Does the moon oscillate
| trom north to south, and vice versa, during regulsr and
| uniform periods? A, The face which the moon presents
Iloub'loturnpcndt,m-u.hkl.ndw
apparent (not real) oscilistion due to the real inequal-
'ty in the moon's arbital motion. This apparent sway-
Ing Ix called Mbeation.

(12) E. P. D. asks: What is the carrying

TOOf, Wid tewday It Jooks as fresh, and the color is as

biright, as when first applied. and there Is no sign of it {
emeking. Respoctfully yours, Joslah Barber & Sons, |
Manufucturors of Woolon Goods and Carpetings. '

For Sale Cheap.—A few State Rights for a Clothes
Line Fastoner, just patentod. John A. Worley, Cleve-
land, O,

Blake Crushier, Improved 10 x 4; Evans Screw Press,
No. 2. Both good as new; about hall price. J. B, Mit.
chell, 310 York Ave., Philadelphia. Pa.

Steol Stamping Figores, 81 per set; Name Stamp, 15
centa per letter. C. L. Alderson, Cleveland, O,

For Screw Cutting Engine Lathes of 14, 15, 18, and
2o, Swing, Addross Star Tool Co., Providence, . 1,

Best Tarkey Emery In kegs, half kegw, nnd cans;
Ubernl rates by the ton. Greene, Tweed & Co., N, Y.

Wanted ~New Machinery on Commission, in large
new store near Liberty St. Superior ndvantages. No
charge for storuge or cleaning. Address P, O. Box 1012,
New York.

Combined Universal Concentric or Eccentrie and In-
depondoat Juw Chucks. Pratt & Whitnoy Co,, H't7q, Ct.

Downer's Anti-Incrustation Liguid, for the removal
and ‘prevention of scule in stenm bollers, Ix safe, effec-
tive, and economical, Fully guamnteed. Try it 17 Peck
Slip, New York.

Shiaw's Nolse Quicting Nozzles subdivide the steam
into numerous foe stronms.  All parties wre cautioned
agalnst purchasing from infringers. 1. Shaw, 915 Ridge
Ave., Philadelphia, s,

The Horton Lathe Chincks; prices redaced 30 per cont.
Addross Tho B Horton & Son Co,,Windsor Locks, Conn,

Wanted,—A Sccond-hand Phonograph.  Address, with
description and price, ¢, 11, Abbot, Lee’s Summwit, Jaok-
son Co,, Mo.

Agents for Patent Modicine will hear of something to
their adyantage by addressing F. 8. de, Box 131, Provi-
dence, 1L 1.

For Bale.—A New No. b Stiles & Parker Geared
Punching I'ress; latest and best: chonpj no use for it,
B. D, Washburn & Co., Boston, Muss,

Lincoln’s Milling Machines; 17 and 20 In. Screw
Yathes. Phonix fron Works, Hartford, Conn.

Loulalana Sugar Growers.—Your attention [s called to
the adyortisoment of . A, do La Nux, C.E., of Hono.
luly, Sundwich Islands, on pago S,

Alr Guns —H, M. Quackenbuosh, Manufacturer, Her-
kimor, 5. Y.

Boilér ready for shipment. For a good Boller send
o Hilles & Jones, Wilmington, Del.

e only Portable Engines attached to o boiler having
cold bonrings, The Peerloss and Domostie.

Magnots, Tnsulated Wire, ete., for exporiments. Catn

Jogue free, Goodnow & Wightman, 176 Washington St., |

Boston, Mass,
Shaw's Mercury Ganges, b Lo 50,000 Iba, g necurte, ro.
Hable, nud durable, 1 Shaw, 915 Ridge Ave., Phils., Pa.
New Pamphlet of * Burnham's Standard Turbine
Whioo! ' sent freo by N. F. Burnbam, York, Pa.
Sheet Motal Prosses, Ferracute Co,, Bridgeton, N.J
Vertica! Burr MI1L, €, K, Bullock, Phila,, I"a.
Englo Anvils, 9 conts per pound.  Fully warranted,
Dlamond Plancres, . Dickinson, 64 Nassan 8t., N. Y,
Clippor Injector. 4, 1. Lynde, Philadelphia, Pa,
A Cupolp works bost with forced blast from n Baker
Blower. Wikesham Hros, 2318 Frankford Ave., Phila,
For Solld Wronght Iron Heams, ote,, se@ ndvertise.
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Cedar St., New York.

The 1579 Pennsylvania Lawn Mower.—Light draught
und casily adjusted. Machines warranted. See illus-
trated editorinl, Sel, Am., No. 14, Tloyd, Supplee & Wal-

used fn unlocking the mysterles of any sclence.  Unfor | strength of a steel cylinder; For example, takea eyl
tunately the keys aro very rosty; the print s barely | inder made from one sixteenth inch steel, 4 feet in
legible, therv Is no index, and the language will have 1o ' diameter and of any given height, say 20 feet, and again
be translated Into English before many will andertake 80 feet, the welght 1o be placed on the lop end. What
toresd the work. It is ssking too much of a man tof'm It earry before bending or collapeing? Of course
expect him to leamn a new sclence and a bew language | the joints are supposed to be made equal to continous
L at one and the same time, . I-uel. A. We know of no experiments with stoel tobes

Franolns |
Hershioy, succossor to F.F. & A.B.Lundis, Lancastor, ', |

ton, Philadelphin, Pa,

Deoxidized Bronxze, Patent for machine and engine
Journals, FPhiladelphia Smelting Co,, Phila., Pa.

Wood-working Machinery, Waymouth Lathes, Spe-
clalty, Wardwell atent Saw Denchi It has no equal.
Tmproved Patont Planers; Blovators; Dowel Machinos,
Rollstone Maching Company, Fltehburg, Muss,

Acme Lathes, —8Swing, 7 in.; tarn, 10 in. long; back
gonred ; serow cutting, Send 3 cont stamp for clroular
und price, to W, Donaldson, southwest corner Smith
and Augusta, Cinelnnatl, Ohlo,

The Twiss Automatic Engine; Also Vertical and
Yuoht Engines, N, W. Twlss, Now Haven, Conn,

Dead Pulleys that stop the ruuning of loose pulloys
and tholr belts, controlled from any point. Sond for
ontalogue. Tapor Sleeve Palloy Works, Brie, Pa.

The only ¢ feal and practical Gas Engine In the
markot Is the now “Otto " Stlent, bullt by Sohleichor,

A MaNvAL For EXGINEERS AND

Users. By John W. Hall. Providence, |

R. L: Wm. A. Harris. 16mo. pp. 109
10 cents.

Though intended primarily as a gnide to the users of
the Harris-Corliss engines, and an advertisement of their
merits, this little manual will be found to contaln con-
siderable information of value to steam users, engineers,
and mechanics,

| that would form a basis of caleulation in your case. You
will find the results of some experiments with fron
tabes In ** Fairbairo on Iron Ship Building.™ pase 54, and
in * Clark on Britannia and Comway Bridge< vol. I,
pages 343 to 384,

(13) A. F. asks: 1. How can I make elec-
trotypes when my monld is plaster or wax, or the way
todo it in any shape or form, having] impressions of
every size, principally of cameos and medals? A, The

lution may be prepared by agitating ome cance of

HINTS TO CORRESPONDENTS.
No attention will be pald to communications unless

Hali & Co., Phillndolphin, Po, Bend for elroular.

! Hydraullo Cylinders, Wheels, and Pinions, Machinery
Costings 3 all kinds; strong and dumble; and easily
| worked. Tenslle strength not loss than 65,000 Ibs. to
square o, Pittaburgh Steel Custing Co., Pittaburgh, Pa.

The Scmymiric Axpmicaxy Export Edition is pub-
Hinhod monthly, about the 15th of onch month, Every
number comprises most of the plutes of the four proced-
Ing woekly numbors of the SCIENTIVIC AMERICAN, with
othor appropriste contents, b L
ote, It forms o large and splendid periodical of nearly ;
ong hundred quarto pagoes, cach number Hlustrated with |

fed with the full pame and address of the
writer,
Names and
given to inquirers,
We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to

11

d will n to be

of corresg

powdered copper sulphate with each pint of hot water,
and lotting the solution cool and settle. If the mould
is not saturated or coated with parafline, stearine, or
#ome other waterproof substance (before coating with
graphite) it Is apt to soften snd cmck or fall to picces
through absorption of the clectrotype. 2. Is there any
place where I can learn modeling in clay, free, except
Cooper Unfon? A. We know of no other free institu-
tion,

(14) F. H. B. asks how to make a cement
for fish vases, to sot the glass perfectly water tight, and
will not polson the water. A. The following i well re-
commended: Resin, 1 Ib.; tar, 4 ounces, Inseed oil,
about 2 melt together over a gentle fire and pour

name the date of the paper and the page, or the b
of the question,
Correspondents whose Inquiries do not appear after
o reasonable time should repeat them.
Persons deslring speclal Information which is purely
of a personal charicter, and not of general interest,
honkl remit from $1 to $5, according to the subject,

ubout one hundred engravings, 1t isa leto rocord |
of American progress in the arts.

NEW BOOKS AND PUBLICATIONS.
Tuw AMERICAN Joursan oF Ororogy., A

Quarterly  Journal of  Physiological
Acoustics and Aural  Surgery, New

York: Wm. Wood & Co. $3 a year,

Pwo numbers of this perfodical have been poblished,
giving abundant evidence of ability, strongth, and prac. |
tieat utility. It s edited by Dr, Clarence J. Blake, of
Boston, In conjunction with Professor A. M. Mayer, of
Hoboken; Dr. Albert H. Buck, and Dr. Samuel Sexton, |
of Now York: Dr, ¢, H. Burnott, of Philadelphiag Dr,
J. Orno Greon, of Boston; and Dr, 1 N. Spencer, of
St Louls, Just now the department of acoustios is )
pushing to the front rank in Importance ax a field for '
arlginal investigation and discovery, and 5 well worthy ’
of distinctive representation in Joarnallsm. The Amerl. i
oun Journal of Otology tukesa position with the highest
wolontifie perlodicals of the world,

Tur Coarn Trane. By Frederick E. Saward, |
New York: 1879 Price $1, ;
This, the sixth annua) review of the coal trade at home |
and abroad, by the editor of the Coal Trade Journal, s
porrootly deseribed ne o valuable compendiam of ata.
tintlon rolative to conl production, prices, transportation,
and related interests, the world over,  The anthor notes
that 246,000,000 tons of coal nre annunlly used hy the |

ns wo cannol be expected to spend time and lahor to
obtain wueh information without remunceration,

Any numbers of the SOIENTIFIC AMERICAN Surrie-
wENT referred to'In these columns may be had at this
office, Price 10 cents each,

(1) H, TI, 8. asks for the best method of
hardening steel. A It dopends upon the quality of the
stoel,  As u genoral rulo it slionld be heated toa cherry
red and plunged Into cool (not cold) clean water and
held still antil cold. A littlo common salt is sometimes
added to the water,

2) J. A. nsks what jewelers use to make
hard solder glow In repaliring gold or silver Jewelry, A,
Salder having the proper degree of fusibility Is the fiest
requisite.  Use pure borsx as a flux.

(3) G. J. nsks why it is that, in opening the
whsto valve, such, for Instance, In our common wash
bowlk, o whirlppol fmmedintely Is erated, A By the
farm of the bow) there {8 a greater or higher column
above the outlet than st any other point, and the water
ix ran from the paint immediately aver the opening; bat
what glves the rotary movement Is a doubtful question,

(4) D, HL M. writes: Tnour mill we have &
slonm englne 14 fnches dinmoter of cylindor and 28

into the angles of the aquarium while In a liquid state,
but not when boiling, as this would crack the glass. The
coment becomes firm In o few minutes, 1 too lquld
after cooling under water, add more tar to the cement
| and heat again ; if pot saficiently finid add more oll.
The cement will not Injurfonsly affect the water,

(15) G. B. M. asks: What is the cause of
the ridges on the surface of a board which has beon put
throagh a planing machine? A oylinder with but one
knife seems to register as many marks to the luch as
one containing six knives, AL If your Knives are pro-
perly adjusted it is probable that your eylinder or Kuife
head Is out of balance,

(16) M. M. asks: 1. Whatgives the lifting
power fn hydranlic jacks, such as aro used In mising lo«
comotives? A, The difference in area of pump plunger
and mm. 2 How am they constructed? A. Same
principle as the hydranlic press,

(17) G. P. asks: What should be the rela-
tive proportion of the grate and the ohimney or fue (n a
furnace for molting brass: say tho furaace Is 16 Inches
dinmeter and 25 feet the helght of chimuey? A. Make
the area of the chlmney aboat balf that of the gmte.

(18) C. F. asks: 1. If an cloctric eurrent is
used to mako an fnduced carrant [ & socond closed ele
cuit, will the former by any woakened or different fram
what it would have been If the second elreuit had

Inches stroke, making 125 revolutions per minute work- | the

Auglo-Saxon ruce, while all the othor rces uko not more | ing under a steam prossure of 70 Ibs. to the square inch.
than 26,006,000 tons together; and ho ventares to afirm | T have a alnglo slide valye that cots off the steamn when
that 1t s becanse the Anglo-Saxon mee #0 nugments its | the plston has traveled half the length of the exlinder.
powor that it has aehieved the greatest advance In ma- | Pleaso give me the home power of the aboyeenglne, A,

mont, Addreoss Union Jron Mils, Plttaburgh, Pa., fur
Hthograph, uto

toelnd olvilization, Hoo p, 207 (1), current voliume,




bat coly the current Induced by the diaphragm, i+ &
positive, theo & negative, current sent fn the same di-
rection, or a positive in one direction, then a negative In

the other dirertion, for each motfon of the dlaphmgm?

A A positive carrent passes (n one direction, then a
negative in the opposite direction,

(19) R. 8. asks: What is the difference be-
twoen & German * loth ** and an American ounce, or be-
tween & Gorman and an American pound? A, Tho Ger-
man “loth™ Iy equivalent to 1§ oance, apothecaries®
welght. The German pound contains 558N graing,

* weight. The American pound (apotheca-
ries’) coutains 5,760 grains, apothocaries' weight.

(20) R. A. 8 asks: 1. Will you please tell
me how high water will ran In a siphon® A. Aboat as

Righ as It can bo drawn with a pamp, 26 or 25 feet. 2. i

What ix the composition of which cracibles are made?
A Sop p. 267, vol. 39, of SCIEXTIFIC ANERICAN.

[May 24, 1870.

Seientific

(88) J W. F. asks the number of gallons a
still will hold, 6feet in diameter, 25 feot Jong, filled to a
depth of B4 inchies. Still is set horizontal. A 4,954
standard gallons nearly.

34) J. R. F.—You will find an excellent
article on the use of potroleum in steam boilers In Sct-
ENTIFIC AMERICAN SurrLanent, No. &2

(85) C. K. asks what end of a telephone
coll to nttach to zine pole of battery, In order to lave
the current increase the magnotism, when telephono
| and sounder of & Morse Instrument are used On same
icircnll. A 1f the diaphgm ond of the magnot ks north,
1the wire from the zine pole of the battery shoald go
| around the magnet In & Jeft handed dircction. If 1t boe
| south, the wire from the zine pole #hould go around the
maguet ina right handed dircetion,

(36) . A. M. asks. 1. Has cither the Bell

| or Gray telephone been operated over the Attantic eabloy

(21) ** Tinsmith * asks: 1 Whatis thediffer- | 4 No. 2. What obstacles, if any, would there be to

cnce between “coke fin plste™ and * charcoal tin
plates™ A. The terms * coke " and “charcoal "' refer
10 the quality of iron from which the tin is made. 2.
Can hright tin plate be made in this conntry? A Yes.
(22 W. P. H. asks: 1. What kind of metal
will demagnetize & horseshoe magnet? A, We know of
none. 2. Which will ran the heavier, a heavy wagon |
with thick heavy wooden spindles or same wagon with
thin iron spindles? AL The one with the wooden axle. |
23) G. T. asks: 1. Which is best, a 6 inch
bi<conves or bi-concave, to view pletures ina box? A,
The bi<onvex. £ What would be the best distance for

focus® A. 10 or 12 inches, 8. Will not this lens do for ammoula from salammoniac and of hypochlorite of |
calelnm (bleaching powder). Lime is used m the puri- |

& camem obscura, with mirror? A, Yes, !

(24) C. F asks: 1. Would the galvanome-
ter be deflected by a cofl of wire that surrounds a strong
bar magnet? A, Yes, if the bar were inserted or re-
moved. 2. What is the change ococasioned in the mag-
petic Seld in the telephone by the vibmtion of the
disphragm? A. The magnet Is temporarily weakened
by the approach of the disphragm. 3. What are the
best works on magnetism? A, ** Rodimentary Mague-
tism " by Harris,

(25) S. Z. asks: 1. How can be determined
the svgmenting power of any microscope? A. It is
found by dividing the minimum distance of distinct |
vision with the naked eye by the focal length of the
lens or combination of lenses. For example, taking 10
inches as the average distance for the minimum of dis-
tinot vision, a lens of 2 inches focal Jength magnifies five
diameters, one of % inch 20 diameters, and so on. 2.
Can you tell me In what consists the greater value
which the short horn cattle have over the i

the sacoess of such an experiment? A, The slowness
with which the electrical Impulses follow each other
precinde telephonie communication,

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the results stated:

G. P. H—TIt I« a deposlt of carbonate of lime, con-
taining a small t of phosphoric acid. By proper
treatment It might make a good lime. The industrial
uses of lime are many. Its great aflinity for carbomic
acld fits especially for the preparation of the caustic
alkalies. Slaked lime is employed in the preparation of

fication of illaminating gas from carbonic acid, ete.; in
the refining of sugar; in the manufacture of sods; in
tanning, to remove the hair and prepare the hid+; in
bleaching; In the manufacture of stearine candles; the
making of mortar etc.—C. H. R—It is not properly
a clay, but a Joam, s mixture of clay and sand. It forms
with water a slight plastic mass, and is not very refrac-

Aumerican,

Contrifugal machine, Walker & Pattorson......... 20,2657
Chalng, Huk for drive, C. W, Levalley .......
Choeso hoop, G L. Frooman...... ...

Charn, M. 85, Lyon . . cooeeonen wes 20418
Churn, J. W. Rogers. ... ceee ZHAST
Churn, J. W, Wilson.....oooven e 21208

L 2B

Clay pulverizer, W, L. Grege oo coone covennenes
Clock for utilixing wateh movemeonts, J. Camichel 214 552
Clothes drior, W, H. Uren .. .. coovvcineians ons 214454
Clothos rubber, Burkhardt & Hopkins

Clover hulling concave, Lippy & Stocking...... L B
Conl breakors, eylinder toeth for, E. F. Jones.. ... 2
Cont, N. MAMOAL . . coovvnees enen aevis 3

Cook, gas and water, M. R, Colvin .. coooees oo
Coffee mill, I Matkio..... Peeve aues
Coftin plate, . J. Howdon .......coeenn
Coltors, hub for plow, 8. J. Adams....
Combination ¢hatr, C. J. Higgins......
Coro nnehior and stud, C. D. Woodruall.
Corsot, L. H. Foy
Corsot stoel, J. Bockel .. .oovveiiciaiinionaees Yassiacs
Cream from milk, separating, G. A. Kennedy.. .. 24400
Croam miser, J. J. Lockwood.....
Cultivator, W. H. Dickey ...c vo0 oo
Cut-off, adjustable, T, E. L. Collins, .

Ditcher, road, 1, Karsner...........e 214,30
Dough kueader, Dows & Berkeley AP 251
Deawer pull, G. W, Tucker ......ocooveen PAEE v}
Electric light sppamtus, P. Diehl.... weee 24282
Blevator, 8. A. Bates....ccoeiennees vees JHZD
Elevator, G. Muller.... ... e meHaR NS cee DR
Fan or fly brush, sutomatie, J. B. Powell.. vee THAD
Fare box, C. T. Yerkes, Jro...ococceeninaies L msn

.. 214819

Farm gate, B, L. Rogg ...... e

Fence post, E, C. Sturdivant ... . oaee 214823

Fence, wire barbed, A. M. Munson. weee 244N
| Ficld roller, T. S. MODEET < +eevsnerssasensnnns veen AN
| Fifth wheel for vehicles, M. J. Ksuffmann........ 214,400

File, paper, D. W. Laphio . ...coveeenuanaanes .. 214406

Firearm, sight for. 0. D. Warfleld... .. 2455
Fire kindler, G. W. Stoker...coceevceaansss 2H 46T
Fruit cans, cleaning tops of, 8. T. Strang .......... A48
Gas, purifying and increasing the flluminating

tory. We see no reason why the loam, as rep
by this sample. should not make good bricks and articles
of coarse pottery if properly burned.—F. L. R. B—Itis
clay, containing a large percentage of silex. It isnot
indicative of the presence of any of the noble metals.—
H. M. C.—They are not samples of meteoric iron, but
of magnetite, Some of the samples react very much
like ilmenite (titaniferous iron).

COMMUNICATIONS RECEIVED.
Gary’s Perpetual Motion and Neutral Line. We
have at hand a few communications on the above, among
them a from Mr., Gary. The editor is, however,

ones? A. Their bones are smaller, they fatten casier,
are better milkers, and it might be said that they are
genenily better,

26) A. F. H—A new and useful combina-
tion i¥ patentable though its elements are old, {f the re-
salt of the combination Is the product of the co-oper-
tive action of its clements, and not a mere aggregation
of several Its, each the sep product of one of
the elements or groups of elements, It is immaterial
whether the co-operative parts act simultaneously or
successively,

@7) A. asks: Would it be any advantage
for & Jocomotive to have a glass gauge, Provided there
were plenty of gauge cocke in proper places, wonld jt
sesist an engineer to prevent his crown sheet from being
burnt? A. We think a glass gauge a good check upon
deceptive indications of gauge cocks.

(28) €. K. nsks what kind of a book to
get to study cam motion, Jeverage, and mill gearing. A,
Box on * Mill Gearing," and Falrbarin on ** Mills and
Mill Work."

(290) E. 8. writes: 1 have tried to melt brass
1o & erucible In 4 common hard coal stove, but it would
not melt, and not having o forge, I Intend to make s I
wioall furnace to melt about 1 to 2 1bs, of brass, It s to
be & Inches luside diamoter and 12 inches high, and 18 to
b shaped like a capola for melting Iron, T intend to use
ook for fuel, and would like to have your opinion of it
A. A blast furnace of this kind 1s not sdapted to melting
brass; an ondinary coal stove will atswer every purpose,
if the draoght s good. umyhethl(youdldnot’
aliow the brass sufficient time to melt.

(30) E. N. asks: Where shall T place o
welght on s safety valve lever In order that the steam |
blow off at W) Tbe. pressure per square inch In the |
botler? Diameter of valve s 21§ inches, and welghs 2

_Jbs.; the lever Is 3% inches from falcrum to valve stem,
and weighs 6 1bs, The weight is 733§ ibs. Please also |
giveme the rule by which to figure the same. A See |
P 2T (29), current vol. of SCIENTIFIC AMERICAN, :

(31) A. P. F. asks: Will a safety valve |
work well with a steel eoil wire spring on top of valve |
exposed 1o heat of stesm 8% s0on as valve rises 7 Wc'
hﬂmhl&h&.peondmmlnmﬂu,mdnbmthnl
stenm ralses the yalve it will blow down the pressore 40
Or 50 Itw,, utiloss serewed down Lo get more tension on the
prings; sed if serewed down when hot from steam blow- |
g off, will not rise untll the pressare rans up 40 or %) |
Mw. A, Your valve s not asafoty valve, bat a d;ngc-ri
valve, You should get rid of it at onee, and pot in s |
Place a properly constructed safoty valve,

volame of the Scienririo Awemcax (s the dingram of |
Haeckel's theary of evolutiont A. Ses vol. 84, p mT.‘
2 1n Knlght's Mechanioal Dictionary, page 90, an sni-
monia engine is doscribed requiring only one quarter
the foel to gain the sme prossare of steam, Conld | uee
smmonis instead of water, with a coll of pipe, for & steam
carriage, s described In Scmarine Awemicax, No 4
Yebruary 23, page 1167 A, Many stlempts have

been made o nse ammoniscal gas ipstead of steam for |

motive power.but »o far uuspecossfully, It is almost tm-
powsible to prevent the escape of (he gas In & working
machine. This ix & soarce of danger and Is Injurious to
the men. s economy In practical working has not been
demonstratad. Tt would not sult yonr purpose, as you
must have 8 condensing sppartor 0 recover tho am
wonis in a liquld state,

obliged to decline as useless the further discussion of
the matter,

On the Gary Motor, By P.J.D.

On the Gary Motor. By J. A.P.

On Heat, By E.C. F.

On a Small Steam Boat. By B. J. McD.

On Dreams, By R K. T.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted In the Week Ending
April 15, 1879,
AND EACH BEARING THAT DATE,
[Those marked (r) are reissued patents,]

A complets copy of any patent in the annexed list,
including both the specifications and drawings, will be
furnished from this oMoe for ona dollar. In ordering,
pl stare the ber and date of the patent desired
und remit to Munn & Co,, 37 Park Row, New York city.

Advertising device, F. J. Balley.....ccoivinnneeas. 2420
Alr comprossor, A. SpENCET. c.....vev saressians
Alr henter and cooker, W. Plckhardt

Attrition mill, H. A. Due, Jr..........
Attrition mill, J. J. Hayos ............
Axlo box, veblele, ). A. Mackinnon....
Axle, vehilele, Relchelderfer & Wertz.,
Bagasse furnace, 0. W. Hawk..........
Hale bund tightener, F. M, Logue,
Bale the, J. L. Shoppard (r). ....o00
Baling press, I'. K. Dederick
Baskot, A, ULoh. cooorvieeeniansnnnnasn
Bodstead, eabinet, J. M. Mont .
Bllllard table, H. W, Collender..........- o LR
Bolt eutter head, Morgan & Anderson. . 214306
Book cover, copy, J. W. C.GHmOAD .....oovvvnevenin 214,291
Book, 1| and Loe & Carroll.. 21490
Boot and show heel burnisher, J. Murmy... «..... 2440
Boot and shoo heeler, T. Cowburn .., .. . o 240

vee 24265
. 24406

Boots, rabber, G, Watkinsom, ..o.oovs ver vis A
Bottle filler and corker, M, K. 0, Miller, e 244
Bracelet hinge jJoint, J. Barolay. ... ...... 2101

Bracket stand, A, B Denlson (1), ..oov vivie
Brake regrulator, automatie, G, Westinghouse, Jr. 21427
Breakwater or plpe, J. Johnson ........... isassreie nize
Brush, shoe, G. D, Mitehell. ..,
Boeket, well, A. Zimmerer .,
Boekle, F. W. JOBDAOR . ccsc ssesssscsnsnssnsrressasss MWan
< THas

Jooting, Wood £ Bmith ... ..ociiiimmeren veins AWL0N
Oan hending machine. W J. Gordon, .....vvveenee men
Can hesd maker, C, 1. Babooek ........ connis 2N
Candle, ¥ Magulire... BeTeBIIR IR IRES LN

Candy, medieated, G. P. Brown
Car brake, J. Meissnor.
| Car coupling. J. J. Ohristle,...
Car propotler, D. Spill

« THLA
TR
LN

O IOVING. M VWO o500 cvs0is00sssnersbss o, NN
Oar, SOk, J. MIBOF ......ooooivnvnrnnrnrnmnnnrrnnrsne um
ORT RIS 3 A ATTES ocorsrisnstsssoresesls sl e
Cury, oard holder 1or stroet, . Q. Hing. .. » T
Car reclining seat, . Koohl : . e
Carturetars, sir foroer for, K. A C. Paw........ IR TE
Carriage wrenoh, B A, Robbins o N
Carriage canopy top, ohildren's, J. M, Crosly, Wi
| Cartridge primor, J. Gandner . coivvvrnreirnes M.

| Comtor for tubn, C, F. RAPP -.ocovvrvnrnn o

I TE . T

4m3,

Rowor gos teap, 1 MIBRD L. oovviiinncainian
Sowing machine, J. Rigelow., v vandTeaypaVe co A
fewing mnohine troadle, Von Co t & Shephord.. 2014200

Sowing machines, clutoh for fly wheels of, W.L,

FURN vennonevnsvionesurnsnarn  wesdsassuane 2420, 214250
Shingling brackel, W. D. Walker ... it vaavissan 4%
8100, J. L. Cross ....cconienmerrnniree 21um
Shoos, lined tongued, W. A. Springer. Wy
s“hovel handle, B, Smith, crarbessabeu 04
Hkatos, ankle support for, K H. Barney... ., .. 212z
Skoloton omte for hata, oto., W. J. Winghsrt. ... 20099
Bkylght, G, HAyos (P cee AU, RO, SUNG
Slate, C J. Higgins, .

slelgh, bob, €. C. Fornerook
Hluleo gate, Talnter & Parker. ...
Soldering machine, G, HL Perkin® ... coaerins
Spinning machine spindle driving mechanism,
J. B Braunsdorf P e T UG
Spinning spindle and mechanism for driving the
pame, J. B, Braunsdorf, .. .cooieisiecasinraes oo TU00S
Spool maker, H. K. Kay. ...
Stamp aMxor, postage, G, M. Barney..
Stenm boller, R, K, Doan
Stoam boller, T. 5, La Franco. ... o

Nteam engine boller and eylinder, T. J. Fales... . 31420

Stoam engine, compound condonsing spparatus
for, J, HOupt (£) .. coviisrncossvassenss sssravons SO0
| Btoam gonerator, Mead & Graham e
Stench trap, T, J. Falos .......o.o0 T
ftench trap, W. E, Lane.... . Nian
Stove, F. Schifferlo . oooooe oon )
Stove, heating, C. Barnhart ez
| Supply and distribution pipe for water, gas, elc.,
| under prossure, J. TL RBOGOS .o oovneeneriiininnn T
Table, sink, ote., A Zundorfl..... wees 2N
Tackle hook, C, H. Roloson ......... . [ *
| Tanners' vats, elevator for, A. Palme veer D60
| Ton Kottlo, B L BISAY «ooiveerriimnemmane e anae <IN
| Telephone tr inxi resist for adapting
common lines to, W, GIllett ... eeeeeriiiiiinn W
! Teoxtile fabrics, or ing, W. W. Carpenter,.. 21455
| Tobaeco, medicated, N. M. Compton ........ ...« 2420

Tubaceo, treating and curing, C. Hornbostel

Heating apparatus, W. Duryes .
Tolsting jack, A. Gorrell,,......
Horse hitcher, J. A. FIeld ...
Horseshoe nail finisher, J. B WIS (£ oooo-ae
Hose coupling, vacuum brake, H.H. Westinghouse 21450

Hydrant valve, ElIott & MeCo0l oo, 248
Teo apparatus, water agitator for, ¥, N. Mackay .. 214,425
Indicator, G. A. Brady............ CPCa A veuve S
Troning machine, G Wright..ooivee oo civernvennes 20430
Knitting machine, J. Nelson.. 214,308, 214,300
Laddoer, step, ¥, Dyer....... . JUST
Lomp, F, A, Taber ........... veee L0

Lamp burner, Beeman & Ramsey.
Lamp, earriage, F. C. Cannon ...
Lamp globe, H. E. Butler....
Lamp, street, J. frwin. ... cccvveeas
Lamps, drip dish for, Clark & Kintz

cees TS
oees AT
v 2SN

Lantern, B. P, Follett. .......... W9
Lantern, road, L. G. Macauley. sese SHER
Lath, metallie, C. H. CATOrivveerieecennas ooen S8
Letters In gold or silver leaf on glass, ete., mak-
ing, M. D. L'AMOTeéaNE. .ouvuenasn - 24
Loom shuttle, 1. E. RODOrtS. .ccvuvrernnnnn LT
Loom temple burr roll, Prouty & Sprague. -
Lubricator, C. H. Parshall ............. - 43N
Mangle, C. Reese ....... vimdonansssavESR RN sssvasy
Marble and stone, artificial, W, C, Baker, Jr...
| Medical compound, W. H. Ridgway....... ...
! Metals by electrolysis, separating, E. Andre......
Metals, composition for cleansing the surfaces of,
AL BIBIOWE o vaseasibasness Pemas’ | lenpaunns e penE U

Microscope for examining fiour and bolting cloths,

i A0 )i B RS e A v
Middlings purifier, J. H. Redficld
Middlings separator, C. B. Hill..
Mining machinery, R. Cotter...
Monument, J. K. Wimer...
Mower, lawn, W. Lorey....
MuMer, head, S. K. Troelicht .
Nall distributer, A. Morrison ..
Nursery chair. A. B, Stevons...
Nut lock, H, W, Layton ...cccoee saveses

| Oat peparator, J. M. o WA

Olls, case for retalling, A. Reynolds.. . 20,60
| Ordnanoe, Lo A MOITIAM ccoovveiiiinirises  anes TH20
| Ovons, regenerative hot blast, J. M. Fiartman..

o W=
w2

Overnlls, S, Laskoy........
Pall fastening, butter, O, D, Westlake.

| Paper box, G. L. Jaeger ..... TR B e s

| Paper box machine, E. M. Thompson ..
Paper or board, compound, J. O. Gregg....
Paving and roofing compound, A, T. Perry
Paving block, F. Gelb Sedertie
Plano and organ case, . W. Smith
Pipe coupling, brake, G. Westinghouse, Jr........ 214505

| Plant irrigator and propagator, O, A, Smith. .
PMlanter. cotton and corn, T. V. Cardwoell ...
Plow, W B AU .covvavins
Plow, Melkle & Coleman...
Plow, A, W. Washburn . ....
Plow, snow, Osgood & Marse.
Plow, sulky, T. B Joflerson,
Mow, sulky, J. M, Payne........
Powor transmitter, K. 0. Drake.... ...
Prison look, L. M. Ham .

Crsrmsssssaa R Rt AR

"ump and water pipe safoty regulstor, T.J Smith 21463
Punoh, tieket, Hall & Purlong ........ o S
Rag or waste ploker. J T, Slack . Nen
Nooking chalr, & Willershaasen,....... R LN )
ROl for utilizing stee) mils, W. Garrett (r). . B
oofng material, T, New (£) oooviie oo conns . gm
Hope shonve, T. M Righter. ver TLAL
aotary onginn, S, B Davis ..o " . g
Had and fating fron, Y. RB. Crooker .. o T
Rand gusrd, It Sehnell............ pTRLY
Hoash supporter, C. A, Schaofor (r) L]
sausage stuffer, W, Toamor «...coviniecersssrnanions

Faw. clroalar, W. 5. HO1

Hoow , reversible dumping, J. W, Mitchell, s

Forew clamp, hand, W. F. LaBO . ccoooviee -‘....::... 2l 0

POWer of, O LUBO ceevens oeranssensrerasnnninnns 214412 | Than pling, H. B. B feld ..... paLha
Gas retort, A. W. M. Maass.... .o 244 Thrashl hine feeder, A. W. Lockhart, =
Gas washer, J. M. Hartman..... .- 2428 | Time lock, J. B. Overmyer........ y BT
Glass mould, AUerbury & Beck.....cuus —eveseens 214278 | Trace carrier, B. A. Cooper........ 24250

ted | Gl e shaper and finisher, T. B. Atterbury... 21423 | Trunk lock guard, J. W. C. Haskell. .
Glassware shaper and finisher, W. Beck............ 0.6 | Truuse. 1. B. BCUAIR ¢ e cevesracsors s sussavassarssSosta it
Gl e, hine for shaping snd finishi Tubing, joint for sheet metal, E. J. Van Sickle. .. 2407

Atterbury & Beck (F) ccoviveeavenines con cnenaas 8677 | Valve, J. Enright..... o8 e
Glassware, machine for shaping and finishing Valve, alr, L M. Scott........ .. L

open-ended, Atterbury & Beek ......ooviveeana 2143465 | Valve, coupling, G. Westinghouse, Jr.......... veee WEZN
Globe and shade holder for gas, ete., J. Breeden.. 24557 | Valve of tanks for supplying water to bulldings,
Grain drier, Buhler & PF6 ..cvoviaracnns e stuanmen SIAASY T T TNOAOB .o ocnesuvs srosmsbinss ondioeas et Ut
Grain drill, P. E. Browning.... . .« 2438 | vapor burner, H. Wellington M3
Hame strap and pad, J. M. Sharp 214480 Vaporizger, C, P, Ball .. A4S
Harrow, C. D. Price......cvcuuvins 3 s 2UMS | Vohicle spring, J. Bode. ... eeeesesssseasseasmnen
Hat and cap. A. Rosenbluth .. 24438 | Vehlcles, corner fron and rest for shifting mils of,
Hauv or cap, A. Meyering. .. PR (R 5 T.T. Haydook ..ooovvvavn oo an b B R S D)

Hay, ete., stacker, J. DIl ... - 214230 | Ventilating water closets, G. R. Moore..
Hay elevator, A. H, Mason .. -« TS Violn bow, W, A. Munch....

Wagon brake, J. H. Lawson,
Wagon, brake, B. Robi .

Wagon running goar, 8. J. MeDonald.
| Washing machine, R, Austin ...
. Washing machine, B.F.Cady.... ..
. Washing machine, C. H. Lane f al....
| Washing machine, A. Hart............
iwmm:madune. P.C. MeCane .

Washing machine, U. Schifferiey... ..
| Water elevator, A. F. Humble........ocoemss
| Water elevator, E. C. Plumer..........
| Water engine. W. ShrVer. ...ccovvcnernane = onans 34,

Water from rivers, obtalning pure, H. O. Ames... 3145E
‘Whip rounding mschine, H. Lombard. ]

camenauns
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Yoke connection, breast, J. W. Vineyard

TRADE MARKS. d
Barb fence wire, Ohlo Steel Barb Fence Company.. 7,185
Bitters, Siegert & Hijos. ee TN

| Clgars, Bott & Frintrup........... SR SRR e A ]
Cigars, J. T'. Emerick o eTeasoneswa il
Cigars, D. Harris...... s

S
chewing tobacco, clgars. and cigarottes, H.Welsh 722
Medicinal compound. dyspepsia, Hill & Davis ... ;:

Company .......

Medicated pads and plasters, W. G. Foster......
Mineral paint, Lake Superior Iron Ore Paint Co..... "l.:
H.T. Buttle 7,19
 Rubber goods, C. M. CHPP oot s
| Saddlery hardwaro, North & Judd Mfg. Company. .. 7,501
Salt, A. Deakin... e FATTR ALY
Soap, F. B. Nlchols..... RN, (o
Spool cottan thread, Willlmantic Linen Company.. T4
Watch cases, Brooklyn Watch Case Company ... 1%

DESIGNS.

Font of printing types, B. Smith .o
Font of Jower case types, J. M. Conner...cooe o |
Funoral ornaments, C. L, Learned ..o

Neck ruching, A. Back. ...

Clayton,
Fruit drier, A, J. Roynolds «
Knitting M«:‘-. Nelson,

Font of printing types, W. W. Jackson....... LI, n’:z :

Orusmental chain, N. M. Shepard .....cucmieieerns I

>
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Poundod .' .uhcu corq. 1788,

BAIRD'S

3003

FOR PRACTICAL MEN.

Onrnewand enlarged CATALOGUR OF PUACTIOAL AND
SOTENTIVE BOOKS, W pages, fvo | s Catalogue of Books
ol DY RING, CALICO PRINTING, WEAVING, COTros snd |
WOOLEN MANURACTUUE, Mo Ostalogue of & choles
oolieetion of Puaomioal, SOIESTIFG, and KooNoMio
BOWKS, $a 1 List of Books on STEAM AND THE BTRaM
BN MECHAN IO, MACHIENERY, nnd BN neniNg,
o, List of tmportant Books on MEYALLURGY, MEr.
ALS HERENGTH OF MAYKIIA LS, CHEMICAL ANALYAIA,
ANSAYING, oto, S0 two Oatanlogues of ooks and
Pariphlobs on SOCTAL SCTENCE, POLITIOAL Booxouy,
BASKAPOPELATION  PA v Fnness snd Kindesd siljocts
wenk froe 1o noy one who will forswand his adidress.

HENRY CARKY BAIRD & OO,
Industrinl Pablishers, Booksellors, and Lmportems,
S0 WALNUY STuens, PaiLapeirats

RAPID
ADDITION!

Waonderful Tuveution !
RT of Adding Fleures
£\ from Loft o Wight;
or from Middle elther way |
ur alx colmns wt ane Ui |
Done as Quick us Thought |
Bont 1o uby widress on re.
evlpt of 1'roe. W Ceunts o

'--l
"'}“ MElguaN,

PATENT RIGHT FOR H;\L “—ll;\ N-
cook's Combined Burglar Alarm and Door Fastener, 1
dely any lnumlrr OF LMD Lo enter o uur with my uunn
une Adidress G, HANCOUK, Box 5390, North Adaous, Mass

A PRACTICAL TREATISE
COMBUSTION OF COAL.

Including l)e-fﬂpﬂum nf various )lnlunlml Dovices
luv ﬂu Boonomiol wof | thet -unmuunn
o Fuel, -\wunrrtul llb l.lQl lll ( KRGAsSROU

WwWiLL l\\l M BARK.

1 VOL., LAWGE SV, ILLESTIATED,
Price, Exten Cloth, = 3 - . 2.
bt Anif Moroveo, =

Sunt, postage |,mhl o wny wul .-r lhn ('nllml Nlnlu
upon rm:nm tho p L_rhm Addre
IS, l'uhll.nhrrs. lmllnnlpulln. lmL

VOHN mw'm

BLAKE'S sroul AND ORE BREAKER AND CRUSHER.

oo 1 1 by the loadin

L nhrod Semivn o ¥ ,.n'-.

Of Lostimoninds of s ool iy,

V. HN( t'uln-l' g AND LABOMA ll»ln L ny,

- \n nunwut WUBIERNS ol made or Doetead by s, oontalning vilestory conyeryent jsws

Actustod by & resulying shaft and By -wheel, are (BITREemonts o ONr jetont, sl akers apd
anrs of suoh will be hold scountiable.  Addross

BLAKE CRUSHER

Wood-Working Machinery,

Buoh ma Waodworth Planing, Tongul
\ o, :
“,“"";"“'x 'mm‘a' Planarn, Iihardacdy’s Patens 1
S o wohi \ nnnm Moulding, wnd
t(u Saw Mavhings, K Vat, Mitey Maohines, sod
¥ ouds. Wnrllnr Mnu Binery gonorally, Muoufscturdd by |
wi Nm\ln lu GO & MICHEARRDSON, !

Wbt ans Mining,

art lC‘l-} brittin

CO., New Haven, Conn.

™

0 -
SHAFTING
he fact That this snafting has 05 por cont. fPeater
fniah, andd s truer W g . Lhas .:r
Gthar In wae Pendens G undoubledly the P A
l“"”« “T'\\ O lr.l MU 1 it onch of Verbonas. Milox, | W .“.',.“_."u ) Lhe .'n:..,‘;,..h 'c.u»;‘l..v e -'n r.n-illln
»

""" yhowiks, Striped Potuntos, Halsains, sid | CoLLing’ Far 00U rLIxG, and tarnish Pulle Haoger
alen, L. nn\uuk u.,,m,. . Yales U N X -y arniah Pulleys, Haogers

THE FORSTER FIR- | s
MIN GOLD AND HILVER s

N Naliabury Mrout, Worcester, Mase,
(Mhap formerty ooemped by {( BALL & 0

OF the most approved styles. Price Hstl mailed oo
applioation to JONES & LAUGHLINS
Try Sureet, M and 33 Avennes, Fittaburgh, Pa.

Cannl Street, Cliengo, DL, and Milwankes, Wi
Mocks of this shafting 1o store and for sale by
MATING COMMY | FULLEIL DAXA & FITZ, Bopton, Mass
ywn, P, will gmaat | Geo, Place Meshinery Agonoy, 131 Chasbors 8t N, ¥
o righits or llewnsts on | -

SRS Patent JEWELER'S LATHE,

WOorks up 1o sssay, and ro-
Quvurs Ahe mtenry raphdly

\(Il.u’uhur! by L. ¥ N7 \\m-n & OO, % Artisnn B¢

Now Haven, UL Send fur clroular

"~ The American Blcycler

Nustrated A
stury of Meoyeling In
Exewedingty
valuable nod Inferosting Lo auyone
Faut

Intending o ride o bloyele
" by madl on recsigt of 96 cants
o THE POFE MV G CO,,

O Nummer S, Boston, M.

60 Clpomo and Pertumed Cseds (60 3alike ) Nugoo in
u- wid Jot, i, Coaowros Buos., Olatonville, CL | — -

TEAM ENGINE p
AND BOILERS,

Waod wud Fran Working Mavhinery,
(Mond for viroulam. )
o, MU l Al'l'. BELUHER & BAGNALL,

Munng Wareroois
40 Cortland Bevot, N. Y.

About 20 lqu
Complete b
Barope snd Amerion,

L. SMITH HOBART, President. JOHN C. MOSS, Superintendent.
TYPE-METAL RELIEF PLATES.
A SUPERIOR SUBSTITUTE FOR WOOD-CUTS

AT MUCH LOWER PRICES.
Hlustrations for Books, Nowspay mm. (‘-"L'
u’u-am are mounted on blocks type-high ready for use

Persons desirin; Advertl ts, or for any other purposes,
can have thelr work done by us promptly and in t u Dest
Qur Relief Plares are cograved by photo-chemd

on any ordinary press, and will wear longer than the common stereotype

Paris, . , l878
N A\mrdh.m??
9| Phila, . .1876:
Santiage, 1875 |
Vienna, . 1873

J.A. EAY& 00'S
WOOD WORKING MACHINERY

witx awarded at the Paris Bxposition over all com pat-
Il::'~ ‘I’l‘l.ﬂul.l) MEDAL OF HONOR, Aol ‘l;
estawand at Phila., Santiago, Austoalin, and Vienoa Ity
resi simple in Construction,
o erfec W::l'uuun-rllp. Naves Inbor,
Leounonizes lnmber, nnd Tnerenses

possibly be cut by hand,
p«- winy be made from them in the same manner as from wood-cuts.

.p; nl\n ving is done elther from pﬂnu or pen-drawings. Almost all kinds of prints can be re-
engnvcd trectly m the copy, provided they be In clear, Mack lnes or stipple, and on white or only slightly

i‘cn’;’r“:wlnc- sultable for enmvln1 by un must be made with thorvughly BIACK Ink, on oot while paper. |
They should usually be made twice the length and twice the width of the plates desired.
When such drawings cannot be furnished us, we can prodoce them froso photographs, pencil sketches, or |

Ieel

y have s perfectly smooth printing surface, and the Hoes are as deep, as eoen, and o shary a8 they could |
i

STEAM PUMPS.

HENRY R, WORTHINGTON,

239 Brondway, N. Y. S Water Mo, Boston,

FHe WoRTHIS&ToS DUPLEXE PYMPice ESGINEs Fok
b AT Wonks—Compound, Cundeising or Saob-4 o
\A...‘ Usod 0 over HD Waler W orbs Slatte

Wi Dopies and Noghe L) linder

Prlce list issued Jan. 1, 1879,
with a reduclion exceed-
ing 30 per cenl.

Waren Meress On Nvln.

PATENTS at AUCTION

niar Mouthly Sales Vor termas, sddross N
l\l ST BEACHARNGE 07 LAlerty PMrset, New Yok
7 8 Month and efjetses guarsntos) o
Ouifit frewe. BHAW & L0

Agrila

ALulsia, Maine

§25 ” s U[m'lulu. mely tnvested o Wall e lnys

the funpdal ot plmtantind fort unes

every wook, sad yields at is Torw <~.—nlu--~l;¢“'l

y the Now Capltalization Nretes: o sl g 10 S lomBe

)u.l- 1ptanation oo spplication te ADAMS BBROWS &
CO.. Hankers, 2 and 3 Brosd street. N, ¥ . Oty

THE DRIVEN WELL.

Town and County privileges for making l)rlu
Wells and selling Jiowtises under the sstaldis
Amerienn Driven Well Patont, losssd by the your
10 respunsible parties, LY

WM. D. ANDREWS & BRO.,
SEW YOURK.

Baker Botary Pressure Blower,
(FORCED BLANY )
Warrsnted superior to aay
other.

WILBRAHAM BROS
2318 Frankford Ave.
Pritapgsruia

TO ENGINE BUILDERS -1 WISH TO
correspond with s pny o make my elf-Datancedd Side
Valve., Can be raves ooe-third
stesan. Addross B G. nlnllnl‘ th«uv-. harema

|NEW GOODS 3o alrs ity pdees o i.’:.‘;“,‘.‘.
uulwu free. Y. NARON & o 1) \uu‘(

Ol'l'ﬂl
Scientific American
FOR 1879,

The Most Popular Sclentific Paper in the World.

VOLUME II..—BEW SERIES,

designs of any kind nccompanted with proper instractions. Fhotographs taken (o the usual way, and of any con- |

v-n ont Alae, We can use.
Change of Size.—Wood-cut printa of the coarser kind may often be reduced to half their lineal At

icns,

| The publishers of the SCIENTIFIC AMERICAN deg

while others will admit of very little reduction, und some of none at all.
Most ithographio and stecl- plnuv printa will admit of no reduetion,

Veory tine prints of uny kind may be mmrrnl moderately without detriment.
d IAn |:ﬂnu whioh cannot be satisfactorily reduced or enlarged may be redroum and thus brought to any

ealred sixe

In all cases of reduction and onhrﬁ oment, the relative prur-nh-n- romaln w

Proofs,—Whanovoer desired, we will furnish tintype of the dnwlnp made by ux, for approval or cor- |
rection, before engraving. A printed proof is furnishod wi late,

Time~Weo cannot usually engage to tll an order fora sxnaln »gle in less than from three 1o slx days; larger
orders will require longor time

Estimates will be promptly furnished when desired. That these may be definite and correct, the cnty to be
used—whethor print, phumfrn;-h skotoh, or dmwing—should always be submitted for our r.xmuuu»u weller
with a distinet statement of the size of phlc wanted, and of any other detalls to be observed

Terms,.~To insure uttention, all orders muost be accompanied by an advance of half um prico charged, the
balance to be pald on delivery.

Electrotyping nnd I'rlnlln..—“ © have recently ndded to our establishment excellent facilitios for makiog

mduru of the Bighest stivnd-
o ol D.uvﬁonm.
and Agrienltoral hap dement Hhops,

Tailrond, huul\m. 4 the lowest

Planing Mills, ste., oquipped st shurt notics,
canh pricws,  Send for Clrenlars.

J. A. FAY & €O, Cluelunatl, Ohlo, U, S, A,
PATEST RIGHT FORSALE, OF A COMPLETE SEW-

olwtml N, nml u a0 NV O POWOT prossos specially fitted lnr'prlntlmr plates of nll sizes 1o the finest manoner.
”IA sl ht.—~Wo have Just Iulmduc«u this most lwrmn facllity, which enables us Lo prosecute our
wurl 4n clonty nw”hﬂ and to push forward hurried orders in £
| Referencos, ~0ur platos aro now used by the principal yubll.nh-n in this city, and by most of the luuiuu
lmu-on in every Siate in the Unlon.
Our General Clreular contalns s few speclmens of the varfous kinds of our work, and will be seat on |
n“'lvl of stamp. We have Just prepared tive special clre us follows :
No. L Yortralts and Figures
* 2 Bulldings and l.uuba\[-ﬂl
honl | Mncmmvr{ and Apparstas.
* 4 Maps, Au Tr-plu and Ornamental Lettering.
:,_ Reproduetions from Wood-O uln. Fleel Plate Prints, and Lithographa.

Latest Style CARDS, ll(m wel, l.uu'n Floral, ete., in
5 caso, name ot e SEAVY DBBOS., Morsiford, Gt

o Mg, L, W S, N A, M
OF MERIT
Received Medal ar
AND \ | CENTENNIAL.
HIGUEST AWARD : ~ Swnd for Catalog
STEAM ENGINES,

A, B. PARQUEHAR, York, Pa,
Cheapest and best for ull ‘|-ur'
poses—simple, strong, and du”
rable. Also Horse Pow-
Crs and Gin Goar,

Saw,Guisr Axp Con
Mires, Gixs, Pursses
AXD MACHINERY gonor-
ally. Inguiries promptly
answered,
Varnculr‘nglnon with or wllh"'"

heels

The Farquhar Soparator

(Warrasted)

and porfoct bn

e Wonater e

rale, cheans i
far s hat.

m:nz'nq'onl:z QILVES MEDAL
AT
scﬁtﬁ%ns Parls Exposition

Sead for Llustrated Catalogue, Address A. B, Farguhar, York 1%

To Owners and Engineers
STEAMBOATS.

§GEORGE CHAFFEY & BROS,,
( ﬂzlanulhh-n and Engineers,

NCINNATL, O, Nov, ITth, IS8,
IRBANKS, MORSE & Co.,

Cincinnati, Ohlo :

GENTILEMEN : The

23, whlvh we n-celr«l
* Sylvan Dell,” built

'I'IIE DINGEE & CONARD 80’8

DSES'

HE WORLD
Our gl!.t"l!( N )l'cslz.“ly"ll‘r rowing and ilhtrrbu!lny

Messrs. FA

Hancock ITusplrator, No, &
from you, wis put _on tho stesmer '

theso Denutiful XRowses. Ve dilimer Bt mn Pot |} eaigit the foot of Lake Ontario  Tho * Sylvan Dell *
Plants, sultablo for """'”"“" bloom, safel mail | was sont to this city, vis the Lakos, to Chlcago. thenoo
at all post-officon, lendid Varle ur by 1linols, Mhuul«lvrl and Ohio Rivers. NoO other

hoice, nll laboled, for ‘Pl 13 for 89 bollor feeder was used during the entire trip, and under
Y y 49 fur 853 75 for $10) 100 e forua.

26 for $4 h--‘\nrh;l 'l roumatances of m'c ;‘n:‘l Tml ’ﬂ:or x;‘.v‘::
A tond for our Now Guide to 1tose gation, the u-plruhnr nover od tu do its daty
€0 pages, el nily fllustrated —and dmtmmovu The eae it which 1t 1s handied. and the it atton:
» Finest Sorts. Addross The ease with whie i an - atten-
Five Al tion It uires, must recommoend It to engineers as
DINGEE & CONARD €O, THE THING. and it must eventually take the place of |

Tose Growers, West Grove, Chiester Co., Pa.

the heavy and expensive pumips now in use on the

Western rivers, p
fours truly, GEO, CHAFFEY & BROS.

Chafts, Pallexs, FONEOMS Blb: | o rosen marvics it o e

Yull assortment in store for immediate dolivery. tion on spplication to

W SRS vl e vor. (Hancock Inspirator Co.,
652 CENTRAL WHARF,

BOSTON, MASS,

/‘/.n‘-'frAf\’\ \LL‘.‘S[T

OLUTELY WATERA GASTIGHT.

Y HERMETICAL
e - GUARANTEED AB
SEND

AY to soll our Rubber Printing Stamps.  Sam-
BIG P ples free.  Taylor Bros, & o, Cleveland, O, |

‘Tn}: BEST STEAM PUMP in AMERIC

Soud for reduced Price List,
Joe it THE DE AN ESiisum

Mado by HOLYOKE MACHINE CO.

|

| to that on the Fourth day of Janusry 18909 a8
| mew volume will be commenced. It will continue to be
| the alm of the publishers to render the contents of the
zew volume as, or more, sttmctive snd usefol thas any
| of 1ts prececessars.

| Ouly $3.20 % Year includivg Postage. Weekly.
52 Numbers a Year.
This widely circuinted and splendidly lustrsted
paper is pablished weekly, Every number cootsins six.
| teen pages of useful Information, and 3 large number of
ontlnll engravings of pew Invetitions and dbcoveries,
| represonting Bugineorfog Woeks, Steam Machinery,
| New Inventions, Novelties in Mechanios, Manufscturos,
Choemistry, Electricity, Telegraphy, Photography, Archi.
tecsure, Agricalture, Horticalture, Natural History, #te.

All Classes of Readers find in Tur Scoesrmire
AMERICAN & popular resume Of the Dest scientife in.
formation of the day ; and it is the alm of the publishers
to present it in an attractive form, avolling as much s
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of Instructive
reading, 1tis promative of knowledge and progress in
overy community where it circulatos,

Terms of Subscription.~One copy of THue Screx.
TIVIO AMERICAN will ba sent for one pear - 52 numbors —
postage prepald, to any subseriber lo the United States
or Canada, on receipt of three dolinrs nud twenty
cents by the publishers; six months, $L2; three
mwonths, §1.00,

Clubsa.~One extra copy of T SOOENTIFIC AMENL-
| CAN will be supplied gratis for svery clud of Sor ndecrders
at &40 each; ndditional coples al same proportionste
| rate. Postage prepaid.
| Ono copy of TRAE SCIENTIFIO AMERICAN and one copy
Of THE SOTENTIPIO AMERICAN SUPPFLEMENT will bo sent
for one year, postage propald, to any subseribor in the
United States or Canada, on receipt of seven dollars by
the publishers.

| Tho safest way to remit is by Posta) Onder, Draft, or
| Rxpress. Moaey carefully piaced inside of envelopes,
| securely sealed, and correctly addressed, seldom gons
astray, but Iaal the sender's riak, Address all letters
and wake sll orders, drfts, oo, payable to

MUNN & CO,,
37 Park Row, Now York.

Teo Forelgn Subscribers,~Under the faollities of
the Postal Unjon, the SCIRNTIFIC AMEMICAN is now sont
by post direct from New York, with regulaniiy, to subserib.
ers In Groat Beitain, Indis, Australis, and all other
Tiritiah colontes ; to France, Austria, Delgium, Germany,
Russla, and all other Buropean States; Japan, Wesall,
- Mextoo, and all States of Cantral and Bouth Amerioa.
Terms, whon sent to countrios, Onnada excopted,
1, g0l fOr SOUENTIFIO AMERICAN, | yoar; 88, gold, for
bath BOIENTIFIC AMERICAN and SUPPLEMENT for |
yoar. Thislncludes postage, which we pay. Remit by
postal ondor or dreft to order of Munn & 00, 5 Park
Bow, New York,
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. Sdvertisements,
m-.&:-.-.;..m.-.-:nr-:::zep---
"‘"""z ,.,WH: ol P

st tw e arly
as Thursday morning to appear in next ﬂ,

The Best, the Chea.pest.
GENUINE WALTHAM WATCHES

IN SOLID GOLD AND SILVER CASES ONLY.

No Brass, Nickel, or Plated Cases are ever Sold by Us

Hue.
ne,

BOILER C

PAID UF CAPITAL

PRICES GREATLY REDUCED.

Stiver Key Winders, #am, former price, $IR00

Silver Stem Winders, §I00.... . Jormer price, 1800 ‘
Gold Koy WiIndors as Jow as. ..coooviiiniisivinneaiins m.ml

GOl Stemm WIDAOrs 6n JOw B, .. oooreiiviiniians tes wow |

Write for our PRICE LIST, which deserides all the
various grodes and slaes, with prices of eack, and explaine
our plan of sending Single Watches without risk to any part
of the country, n. matler how remole.

Howard & Co.,

264 5TH AV, NEW YORK.

Weo pend the Price List free of postage to all who
write for it, except to those who nnl 1O Aot as agonis
or those who ssk for discounts. Weo have no agents,
and mlo no discounts whatever,

nﬂll ER PRESS
STILES l PFARKER PRESS CO.,

ATTENTION

\lldd)ﬂuwn Conn.

Is called to the

KAPLAN SATCHEL DESK,

nted by engravings on ¢ 322 of this number,
mm-uundencm solicited for the purchase of rights
or privilege Lo manufscture on ruralty. Address the
entee, A. O, KAFPLAN, No. 3 West Fourth Street,
Jnctonatl, Ohlo.

\ATH’NAL PCLTE PIPE MA\,PINEF 4 CO

BAXTEB ENGINE FOR SALE

~hand h)me wer ne, with 15-home
po-tr bmlrr ln&o' on. “‘\l be wld cheap.
()-l».\(-l(,\ VING

7 Purk l'l-rr. N. Y.

The George Place Machinery Agency

Machinery of Every Description,
121 Chambers and 18 Reade Streets, New York.

ESTADLISERED 184,

JOSEPH C. TODD,

Exagiyeen and MAcHiNisT, Flax, Hemp, Jute, Ilnpu
Oakurm and Bagging Machinery, Steam Engines, Hollors,
ele. 1 also manufacture Buxter's New Portablo Engine
of INT. Can be soen In operation at my store. A one
horse-power portable onghw oomplete, $125; two horse-
Eo-er $25; two and & balf horse-power, $290; three
orse-power, 1275, Manufactured exclusively by

J. C, TODD,
10 Barclay St.. New York, or Patersan, N. J.

RUFFNER & DUNN,

Patentees
and Solo Ma uffdurur- of the Excelsior Steol Tube

L0 per inch.  Send for ciroular,

Cleaners. Price
1L FALLS, l'lul.A IA

SCHUY

Mill Stones and Corn Mills.

We make nurr!ullnwne- Portadble Mills, Smut Ma-
dnn-’ Packers, Mill Picks, Water Wheels, Pulloys, and
Gearing, spocially adapted to Flour Mills. send for

2 J. T. NOYE & SON, Baffulo, N, Y.

Pond’s Tools,

DAVID W. POND, Worcester, Mass.

WJOHNS

BESTOS

Liquid Paints, Rooﬂug, Boller Coverlngl,
Steam Packi Sheathings, Fire Proof C
Cement Sean ron DesrRiryive Pac

H. W, JOK“I M'F'C CO, BT MAIDEK LANE, X ) X

!POR‘I'ANT FOR ALL CORPORATIONS “AND
JE ARG ORI~ S oA Wateh-
man’s Time Detector capable of nocuritoly con.
trolling the motion of & watchman or patrolman st the
different npum'zu!'m-(;n-ni!h &adéturlc‘l;rulur n

Bowaro of buylog lr;m;mlnu [»u,: Ors. ot

To Capitalists and Manufacturers.

........... .ﬁl % S 00798

Ner SURFLUS, DEC, 8, I8 b iu.o.‘m =6
CANN Assers Ix U S Jan, 1, 1918, 127.551.2

2.‘0."""."0

Ner Assers IN UL B JAN LIS ...
TRUSTERS IN NEW YORK:

LOUIS DE COMEAL, EsqQ., of Do fham & Co.
CHAS, COUDERT, Jit,, EsQ ., of Coudert Bros,
CHAS, RENAULD, Q , of Renauld, Frano ols & Co.,

JULIEN LE CESNE, Resldent Secretnry.
T.J. TEMPLE, Maunager for the Middie States,

WESTERN UNION RUILDING,N. Y.

DEAN BROTHERS,

INDIANAPOLIS, IND,,
Manufacturers of

Dean Steam Pumps |

Boiler Feedeors and Pamp-
ing Machinery for nl
purposes.

=3 RARE OPPORTUNITY, _

The proprietor, advanced In years and desirons of
r\‘(lnng from active control of business, wo'ild sl at a
Dargain, or convert into a Joint stock cotnpany and retain

? terest himself, 1 Foundry and Machine Shops, with

all thelr machinery and fixtures complete, and now
erowded with castom work, having cost upwards of sixty
lhm::and dollars, and the only ones of msgnitude for

2 miles on the Mississippl River: on various points of
I’hh‘b may be seen specimens of work of these shops at
Stillwater, Winons, - McGregor, Dubuque, Fulton,
| Lyons, Clinton, Muscatine, and on many of the bosts.
For particulars, address the pmwletor lt l’lintou lowa.

FOR SALE CHEAP,

A very handsome double barreled, centmal ure

EXPRESS RIFLE,

No. 577 bore. Welghs about 5 Ihe. English =ole leather
case with tools comnplete. A splendid weapon for deer
and bear shooting. Bullt by E. M. Riley & Co., London.
Address HODGKINS & HAIGH,
2% Broadway, New York.

BRADFORD MILL CO.
Buccemsors to Jea, wk:t Co.,

MANUYACTURERA

French Buhr Millstones,
Portable Corn & Flour Mills,

Smut Machines, ete,
Also, doalers In Boliing Clothe and

General M) Forniabings.,

& Offico & Factory, 158 W, 24 St,
CINCINNATI, O.
o R Stewart, Moo W. R.Dunlap, See
§#" PRICE LISTS 'iIC\'I‘ ON APPLIC \Tth

EDMUND DRAPER,
Manufacturer of First-class Engineers® Instrnments,
Established in 1590, 226 Pear St., Phila,, Pa.

Lbu13|ana SUGAR Growers.

From 5 u-ﬂl per oent, nf?ulvn onn bo earlly obtained In
irnetico. Evary imp. gnllon of Juloe muat yn yiold from
A6 Lo 17210, of sugnr neoording to place, cultivation,

und munulmlurlnk Cane nurm)“l'l more fuol than

m\c«umy for nll uw purpones of manufactare.  Apply
L DE LANUX, G, Honoluly, Sandwich Islands.

(sm 1o el
?JXT\l (—or

ODELS, and muterinls of all kinds. € nlnlu‘m--- froo.
Boston, Moss,

GUODXOW .& Wionraman, 150 Wash'n St

John A. White, |-
(07 LIBERTY STREET,

NEW YORK.

J. M. BLAISDELL,

MANAGER.

ICE AT $1.00 PER TON.
The PICTET ARTIFICIALIGE CO,,

Room 51, Coul and Irun l*.wlnmu- PO, Box 353, N. Y,

Forty thousand dollars (M000) will purchase control-
lng intarest in the stock of one of the largest and most |

ﬂ"" perows manufscturing establishimments in Ontario.
Iwrunf HBafor, Wood and Iron orking Machines,
Mot Established reputation and

i nearly new,
'7..-- omnm-uun Copocity, B00UN) por year,

f.m.... MANUYACTO nER, P, O, Box 8, Hamilton, Ont.

“The 1876 Injector.”

Himple, Durable, and Rollable.- | ||
valves, Bond lurlllu-!r-c'n ) v'(rru -:M" puabloedlis ey
WAL, SELLERN & CO., Phila,

l‘()\'l’) HALG ll,

Munufsturer uf

for Raliroad and Minin

h,.

dowe nmltu

, Derricka po Tramways, Transmn)
Power, .u No, M John 8L, N, Y. Bend for pries
Flans sod Eatimatos furnishiod for Buspension Bri x,,. »

IIIIIHI el WRORUO%HT

BEAMS & GIRDERS

Pa.,
facturers of fmproved wrought fron Beams and |
Girders rpatentod),
ho grédt fall which has takon' place In the prices of |
Irom, snd espocially in Boams used In the cotstruction
of FIRE I'IU WOF BULLDINGH, induces us to enll tho spoe

HIE ONION TRON MILLS, Plitshurgh,

olnl nttantion of Englneors, Arclitects, snd Bulldors to
the undoubited sdvantages of now uroo lIn; Mro 'rooy
struetores: and by roforonoo 1o pmgon (3 & M of our ook
of Beotions ~which will be sent on uppl\n Atlon o thiomg
| ponts m'.lclln Lhe wreotion of e yiro HmIMIn THR
| COowl ACCURATELY )!\l i rb thao
| oot « rln-urum. nvoddod and the mnuu- I. » ..un lln
i terruption Lo basinoss cuused by fre: these and 1Ko o
| Midamtions faully Jus 'll| any ndditions! Nrat oost ll |.
| bolloved, that, wore owners fully aware of the small
‘llnvr-n 2 which now exista betwoon th e of Wood
and fron, In o T ‘ 1"

Woslinll he ple 01 T

complote, fora olfle

In oot may st ¢ e axocortalned Adres

CARNEGIE BRO¥, & OO, JUsburgh, Pa

MINING \INIII\HH.
Conl and On Dust B
| nidd nadvien f
J. O, Haydon
Bupt villo, Laue

Ifnyln-w, Bollers, Pamps,
L Applinnoes. Drawlbgs
Yonnwville Tron Works
) HOWELL GREEN,

WITH THE “AIR SPACE
THE CHALMERSSPENCE CO., Foot E. fth St

!
!
|

OVERINCS.

IYII'R"\I MENTS,

f the Alr Spaoe |

New York. Boloowners o tents

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

Manu- |

W. B, FRANKLIN,V. Pres't. J. M. ALLEN, Pres't,

J. B. PIERCE, See'y.

LEFFEL WATER WHEELS.,
With recent improvements,

Pricos Groatly Reduced.

7000 in successful operation.

ir
s

‘ FINE NEW PAMPELET FOS 1877,
Sent free to those interested

James Leffel & Co,

Sp nn"ml i, O.

110 Liberty St., N, Y. City.

! \ TOODWORTH SURFACE PL\\PM- 125,
i and Matohers, $350. 8. C, |

| Street, New York.

' Holly's Improved Water Works.

Direct Pamping Plan. Combines, with other advan-
tages, over older Kystems, the following: 1. Recures by
variable pressure a more reliablo water supply for all

UIPOses 2. Less cost for construction. 8. Loss cost

or nmlnlcmmw 4. Less oost for duly supply I-/v the
use of Holly's Improved Pumping Machinery, 5 Af-|
fords the best fire protection in the world, 6. Largely
| Teduces insurance risks and rtnuum' 1. Dispenses
with fire engines, in whole or part. 5. Reduoces fire
department nxgensex For lnfnrmwon by descriptive
pamphlet, or ot ad the
10LLY MANUFACTURING CO., Lockport. N. ¥

l

Planers |
HLLS, 78 Chambers

Steel Castings,

From ¥ to 10,000 Ibs. weight, true to pattern, sound and
solid, of unequaled strength, toughness and durability.
An ln\'lln.\bk- substitute for forgings or oast-dron re-
aulﬂnxlhrce-ﬁ)ldtuemh Send for clrenlar & price list.

HESTER STEEL CASTINGS CO., 807 Library St,, Phila, Pa.

}g:tened in Wall Nino'cja makes
unes every month looks sent
laining o

$10 to 8100

Address BAXTER & CO., Bankers, ]T\\'ull“( N.Y.

BOLT GUTTERSJ.”

Sond for Catalogue of

Scehlenker's Automatic Bolt Cntters and
Screw Cutting Machines,

HOWARD IRON WORKS, Buffalo, N. Y.

FOI UNIVERSAL LATHE DOGS, l)lE DOGS, BTC.,
sond for olrenlar to O, W. LE COUNT, 8. Norwalk, Cf.

PHOSPHOR- -BRONZE

: BEARINGS,

: PUMP-RODS,

ﬁ AND,

Dot DBowre. SPRING WIRE.
/ Apply to

e l'unm'lmn-nn(mﬂ? SMELTING Q0. Timited,
WS Washington Ave., Phllndolphin, Pa.

No Sawdust! No Planing!

Thin lumber, 1-16 to 3£ Inch thick, cut and seasoned by
our recontly mn ntod machines, oqunl if not superior to
the sawod and planed wood, belug smooth, tat, snd in
nll oasos perfeotly seasoned.  Used by the lnrm--t manu-
fnoturers In the conntry, and giving entire satisfaction,
In sddition to our speoialty, our ususl completo stock
Of sawed Mardwy Lumlnr. and Venvors, lgured and
plain, Burls, ete.

GEO. W. READ & CO.,
186 to 200 Lewis Streot, Now York.
THIS NEW

ELASTIC TRUSS

(GGLESY ON's

b (1) $14s » 10 Qi0ring from 1l cibers, ta
o cupabape, whh Ralla all
l 9 S o ceuler, adapis liell to .n ILlone
of the bhady, while the i the

| e
; Pressars

(he Weruln tn heid sevorely day nnd night, n-! A radieal ours eer
tale, I8 be eney, Qurable and choap, Seat by mall, Clrenlars

| tews Ennleslon Truss Co., Ohlcago, [

MACHINISTS' TOOLS.

NEW AKD IMPROVED PATTEINS,
Bond for now Hiustrmtod ontaloguo,
Lathes, Planers, Drills, &o.
NEW HAVEN MANUFACY IYI‘INO Co,,
Now Maven, Oon-.

Steal étamps

I INY. STENCIL WORI S.87N

| Also for Paints,
JOHN W. THO}

Lathes, Planers, Shapers|-
Dieille, Bolt nnd Gear Cutbors, MilHn, Mnchinos, Spocinl
Muohinery, B GOULD & BRI (‘lurr Nowirk, N, J,

THE TANILTE CO.
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS.

LONDOXN -85t Androws 5L, Holbhorn Viaduel, B .
LIVERI'OOLA~42 The Templie, Inie 5t
GEO. PLACE, 21 Chambers ot New York Agent,

ROCK DRILLING MACHINES
AIR COMPRESSORS,

MANUFACTURED BY Boo. couRocyDane Co
SEND FOR PAMPHLET. FITCHBURG MASS

HAFTING PULLEYS, HANGERS, etc.

aspociaity, Send :rlrw- Int L
l‘mu\\\ -6 Lawis Stroet, \t-]m

A\)

SPARE THE CROTON AND SAVE THE CosT,

Driven or Tube Wells

furnishod Lo Inrge consumers of Croton and il
Water. WM, D, ANDICEWS @ BIO., 014 Water s : ':"’"
whocontrol Lhe patent forGreen’s A me rlmnlmvrnw,.u

For show
yrometers. A .i.J"ﬁu?."}',..:'
Botler Floos, Superhoatod Stesm, O8] Stills, oo

. BULKLEY, Sole \lnnuh.h""
MY Bresdwsy, N, Y.

ENRY

DO0GARDUS PATENT U \I\H»Al, KUCEN. EX.

) TRIC MILLS—For grinding Bones, Ores, Sand, 09
Crucibles, Fire Clay, Guanos, O Cake, Feed, (lm‘
Corn and Cob, T .hunu Snufl, Sugar, Salts, Roota,
Sploes, Coffee, Cocoannt, Flaxseed, Asbestos, Mien,
ote,, and whatever cannof be mmnd by other milla,
Printers’ Inks, Paste uu-tm[ ﬂu
RON, succomssor 10 JAMES
DUS, corner of White und ¥lm Sts., New York,

SHEPARD'S CELEBRATED
£50 Serew Cntting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Serolls, Clrenlar and Band Saws, *aw
Attachments, Chucks, Mandrels, Twist
Drills, Dogs, Call ete. Send for
llonw of outfits for urs or

ll. I ~“l"!'AllI) & o,
. 355 3N, & West Front St
( Incinnnti, Ohlo.

~— -

FOR TEN DOLLARS CASH,
wo will insert a seven-line advertisement one week inn
st of 3 weokly newspapers, or four lnes in a different
liat of 337 papers, or ten Tines two weeks in cholee of
either of four separate and distinet lasts containd
from N to 10 papers each, or four lines one week In
four of the sume lsts, or one Hine one woek fn all six lists
combined, being more than |00 pa Weo nlso have
lists of papers by States, lhnm‘huu the United Statos
and Canada.  Send 10 conts for our K0 page pamphilet,
Address Gro, PP, Rowriy & Co., Newspaper A velg
Bureau, 10 Spruce Street, Now York.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC,

Messrs. Munn & Co,, In connection with the pablica-
tion of the SciexrTiric AMERIOAN, continue to examine
Improvements, and to sct as Solicitors of Patents for
Inventors,

In this line of business they have had ovEn TmmTY
YEARS' EXPIRIENCE, and now have unegualed fackiities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries. Messes,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissnes, Assignmonts, and Reports on Tnfringemonts
of Patents.  All business «intrusted to then is done
with special care sud promptness, on yory moderate
terms.

We send free of chmxo. on application, a pamphlet
containing farther information about Patenis und Low
to procure them; directions concerning T'rade Marks,

Copyrights, Designs, Patents, Appeals, Relssues, In-
fringements, Assignments, Bejecud M lllnh on
the Sale of Patents, ete.

Foreign Patents.—We also send, free of charge, a

Synopsis of Forelgn V'atent Laws, showing the cost and
method of securing patents in all the principal coun-
trieg of the world.  Amerlcan inventors should bear in
mind that, as a goneral rulo, any invention that is valo-
able to the patentoe in this country Is worth equally as
much In ‘England and some other forelgm conntries.
Five patents —ombracing Cansdian, English, German,
French, and Belgiun—will secure to an inventor the ex-
clusive monopoly to his discovery among about oxs
HUNDURED ANXD FIPTY MILuions of the most intelligent
people In the world. The facilities of business and
steam communication are such that patents can be ob-
talned nbroad by our citizens almost as casily asat
home. The expense to apply for an English patent is
£75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50,
. Coplos of Patenta,—Perrons deairing any patont
Jeened from 1856 to November 96, 1867, can bo supplisd
with oficlal copies ot rensonablo cost, tho price de
pending upon the extent of drawings and length of
specifications,

Any patent {ssuod slnce November 27, 1867, at which
time tho Patent Office commenced printing the draw-
Ings and specifications, uay be had by relitting to
this ofice $L.

A copy of the claims of any patent lwied m”
will be farnished for 1,

When ordering coples, (lease to remit for lﬁ rame
ns above, and state name of patentee, title of Juven-
tion; and dute of patent, oy

A purophluet, eontalulog fll direotions for:

United Staton patonts sout WA han
Reference Book, glit odges, 10, M
‘ o W F."

many engravings aud tables §

outee and meohanie, and s s useful de
enoe for everybody, Price -m WM
Addross
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICK—Corner Steweky,
"Mumwn. . G LGl o2

FPHE & R('luullﬂ by H.
" ENEU JOMNUAN o0 T et g Lo
bard Sta,, Philndelphin, and 60 Gold S, Nmﬁh
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Stientific Dmerican,

HSTARLISH KD 1515,

MUNN & CO., Editors and Proprietors.

PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

Scientific Jmevican,

DESIGN PATENTS,
Tho following i the text of the principal part of the ox
isting law in rolation to patents for desigos:

187

‘In make up in later life for opportunities missed in youth is
tuken by a correspondent, who prints his name in very large
letters at the top of his paper, and under it the words

“ Any person who, by his own industry, genius, t-lYu.rln, L lu-t"lnr('r and Essayist,” but does his writing with a lead
and expense, hns invented and produced any new and origi- | |n-m'-|‘|A I'hs BAYN:

nal design for a manufacture, bust, statue, altorilievo, or | “Troe it is, that the young men who rogret educationsl

bussoreliof; any new and original design for the |nr|nl|n;?' of tln'!h'ium'h-u ure legion,  Many make no effort to remedy the

woolen, silk, cotton, or other fabrics; nny new and original [ evil, and it is little wonder they do not,  There s but little
impresgion, ornament, pattern, print, or pleture to be | encouragement given the young man who does strive to bet-
tor his education, T eite my own experionee as an instanee:

[MAy 31,

A. K. BRACH, any article of muanufacture; or any now, wxeful, and original
shape or configuration of any articlo of mantfacture, the snme
not having been known or uged by others hofore his inven:
tion or production thereof, or patented or deseribed in any

printed  publication, may upon payment of the fee pres
mmo ostan T g s e seribed, and other due proceedings, had the same ns in cases
oy

mukm«ws;g: dosired Bumber of tho SUPPLEMENT sont (0 ono of inventions or discoveries, obtain n patent therefor,
frem Vb v ; ol for the term of three
u%’;m ordor.  Addross | ““Patents for designs muy be granted for the term )
MUNN & €O., & Park Row, New York. | v,rg and six monthe, or for seven years, or for fourteen
The Sclentific Ameriean Supplement years, ns the applicant may, in his application, clect.”

150 distinet paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT . 7 ¢ o o design patent of. 83¢ yeaxs is

Is lssnied weekly, Every numbor contains 16 votavo pages, with handsomo The government E(-t for 4‘ i g 'lm 924 years

cover. aniform In sl with SCLENTIFIO AMERICAN. Terms of subscription $10; for T years, $15; for 14 yours, $30.

for SUPPLEMENT, 85,00 5 yoar, postage pald, to subscribers.  Single coples e jnterpretation and practice of the Patent Office in
respect to that portion of the above law which we have

10 conts. S0l by all news dealors throughout the country.
Combined Rartes. —The SCIENTIFIC AMERICAN and SUPPLEMENT 8
italicized, has varied from time to time nccording to the pur-
ticular views of the individual:who happened to occupy the

TERMS FOR THE SOIENTIFIC AMERICAN,

O soly, yOAr, Included. ... s!
Ono 0oy :l';”mom)m:m inelnded 1 ? 38
Cluhs, 006 axtrm oopy of THE SCIENTIFIO ANERICAN will ho supplicd
mlbn oyory oib of tf
o

will bo sent for one year, postage free, on rocoipt of seeén dollars. Both
PApOrs 1o ono addness or difforent addresses, u-lmum::m BT,

Tho safest to rowlt s by dmft, postal ordor, or etter 8 :

M:'lm, M;:'q:m. ,,,.:,., Row.N. Y. i chair of the Commissioner of Patents, For sevoral years

past, however, the Patent Office has held the words italicized
Sclentific American Export Editlon,
to mean that the new shape or configuration of the article

The SCIENTIFIO AMIOUCAN Bxport Bdition 18 s large and splendid per-
odionl, tasued oneo nmonth. Bach number contains about one hundred IUst be oraamental, otherwiso no patent could issne, Ac-
ango quarto pages, profasely ilustrated, embraciog : ‘r‘-’h"m‘* of the eordingly it has been the custom for the Patent Office to re-
platos and pagos of the four prooeding wookly Issnes of the SCIENTIFIC .
AMERICAN, with Its splondid ongravings and valuable information: (2.) Ject all applications for design patents for new forms of
Commorelal, teado, and facturing snnc ts of loading houses, articles, unless such forms were ornamental.
m- f::- x‘:;-.n ma:;hml- um‘ ’-_ y;‘ur. u';n; mr:d‘:dwo':::‘l::o‘:‘:l"r: ‘We are glad to observe that the present Commissioner of

ounia, anua ure

P .:..,.,,., '}'m\w:m, may have larnge. snd hundsom ely displayed an- Latents, General Paine, has set aside this old practice, and
nouncements publishod in this edition at a very moderato cost. adopted a more liberal and evidently more correct interpre-
A R - Adroms sUNw & tation of the law, whereby design patents will hereafter issue
CO % Park ltow, New York. for any new, useful, and original shape or configuration of
S= e Q any article of manufacture, as stated in the law.

VOL, XL., No. 22. [New Series.] Thirtyfifth Year. Commissioner Paine’s decision to the above purport was
announced in the recent appeal case of Shoeninger. The
| Commissioner says: “‘ The examiner's objection in this case

NEW YORK, SATURDAY, MAY 31, 1879,

Contents,
(Thastrated articles are marked with an asterisk.)

Aecademy notos
Amatour meohnnics®..
Amerioan (ndustriea®.
A iy fur testing
Astronomionl notes

useful, but that it is not for a shape or configuration wholly
ornamental. He thinks the presence of utility as one of the
Yoy Al . ew.... 312 qualities of the design renders it unpatentable, notwithstand-
"nj’:';"::;':;&ﬂ""'-;'"‘,"‘;g&"o‘. P ing the simultaneous presence of heauly as another quality.
(e Mechun|od, amateur®. ., ut I think that if the desigo is new and original, and also
Holler, steam, Dew® ......oiiiieae ercator, Go
troakwator, Block Ixlang I 312 Motor, a novel ful, it is patentable under the law, whether it be or be
B . suapunsion, of the U.S* 35 Mussel, ediblo - .
Chicle. dr Mexican gam... ... &1 New North not ornamental or beautiful. - The examiner will conform
fw.’.\n'.nf'n':ll'»g Moditerranean 33 his action in the case to the foregoing opinion.”
e B A X We thiok that this decision of Commissioner Paine will be
generally received with' satisfaction and that it will be up-
held as correct by the courts. We regand it as a decision of
considersble importance and far reaching in its scope.
Not only may inventors obtain patentsin the usual manner
for improvements of every kind; but they may further for-

Consumpion, canse of.

::E-'.‘n of Wall Strect
PRLONIN oiceann
ritling, rook,

i

1
: h
nking ﬂil'.({
Ed don In Ol
Employment and labor in M
Bauing aotelope® . ......0 ...
Gary (Mr. ) has the last word.
"n--a bullding. mistakein ..

EyueEeEzEEEgEEREs

enee of youth ... "hrasher, straw scale, s N
Matsries, Americon. sow.... 55 Vestision o i o s 3|1y themsclves by taking design patents upon original forms

= or shapes of any of their articles. It is oftentimes the
shape given to any article of manufacture that determines
its popularity or governs its saleability in the market. Any
one who can produce a new design for the shape of a plow,
a fence, a chair, a dish, a garment, or other useful article,
would appear to be entitled to a design patent for such novel
shape, under this ruling of the Commissioner; and such
patents may prove to be of intrinsic value.

For several years past there has been regularly introduced
in Congress, but always defeated, o bill to so amend the
patent law as to make it an offence for anybody to use a cast-
ing a8 a pattern for making other castings, excopt by con-

TABLE OF CONTENTS OF
THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 178,
For the Week ending May 31, 1879,

1. EXGINEERING AND MECIANICS. —Rallway Velocipedes. Deserip-
tion of two rallway velocipedes, K fer's and ShefMeld’s, with (llus-
tratlons,

The Crime of Inventing Musohinery. Absurd objections that have
boen risod sgainst groat Inventions,

Hkow Bovel Wheols, Complotion of Prof MacCord's articles on
skiaw bovel gouring, Special and swingolar relations of pitoh surfaces,
K Bgguron.

Ono hupdred Tore Power French Bosm Engine. Exhibited at the | sent of the maker of the original pattern.  We have always
";‘mf" Exhibitlon, by B. Windsor & Sons, engineers, louen, 2 lustra- | foll  constrained to oppose the ecnactment of this law,

Thoory of Groaves In Millstones. Laws governing the setion of the | 800 have shown that while it is very annoying in some
furrows In milistonos. 04 oircalar groove. Now circular groove. | cases Lo pattern makers to have their unpatented designs ap-
mﬁm'rm:'?ﬂfu:‘:zr i ‘:'::_':‘;n ot | Propristed by others, still it is one of the conditions of trade.

Whatever is good and popular others will, of course, desire

structure,
0 ARCHIT TRE 5 g . r

A lq’n“ l&] my Bohool Rolldings. Practical suggestions | 10 imitate; butit would be iniquitous, as was intended by
the proposed law, to empower the owner of a wooden pat-

. 1"lan for Bunday School bullding.
I, BELECTRIOITY, LIGHT, HEAT, BTC —Electromative Foree, o=

sistanoe sod eurrent, By J.T. SRAGUE. tern of an old stair plate, for example, costing him perhaps
‘:Iﬂ-m"mofllmmw Beenivers, By W.J. MiLuan, CE, | n dollar, to collect hundreds of dollars in damagos of any

poor fellow simply because he used oue of the plates for

mounlding.
In discussing this proposed pattern law weo showed that

the design patent law s it stands, if properly interpreted,
would be ndequate to protect the owners of origina) and e
ful patterns; and we nre glad that the Patent Ofllcs now
ndopts substantinlly the same view.

Pattern mnkers have no further ocension to grumble or
seck for specinl logislation.  The Patent OfMog, as wo under
atand ity I8 now ready to grant proper clalms for anything

thut Is original nnd useful in the shape of any artiole. Thisis

L brond, liberal, and encouraging view of tho luw; and Ik like-
Hy to given renewed stimulus to the art of designing, not only
in decorative applications, but in the proportioning of pat-
terns, goods, and manufactured articles of every desoription.
- —— A —

Fuller's Bloctrie Light, 2 figures, 1 scction, 2 perspoctive,

Mr. Ader's Tolophone without s Diaphiragm. iy M Le Comre Dy
Moxeern, 1 ustention.

Changms of spoctes. A ourfous experiment,

IV, TROHNOLOGY ~finn nx Fuel.  With tables showing the nverago
eomposttion of faels, the proportion by welght of the constituents of
ane ponnd of oonl gas, and the welght of esch of the constituents of
conl s Lo MO T of gan .

Anlline. Mistory sod genernl deseription of the anlline industry. 2
Wnstrations

Habbwor Hoaf Costitans. Various dovioes for protecting horses' Hoofs
by of rbber | . B usteatlony,

Dotacking nogntives from thelr glass supports.  Procosses communi-
ostad Lo L I'hotagrsphio Soulety of Franos by A, Magny, reviewed by
W Marriaon

V. MGRICULTURE, NATURAL IISTORY, BTC.~A Study of Wheat
Conclusion of artiole by Mex, Lou ReknD STOWRLL (BUPPLEMENT No,
1700, Billustrations, showing mieromcoplo steacture of the grain

The Cultivstion of Mushirooms. The edible mushiroom, Method of
vbtalning mushroom spawn.  Propamtion of materials. Tow to make
the bads, Vientiog and care taking. Colture (o eellars In the vpon

sir, Gatheriog the erop, Cultivation of other spocion. Mashrooms THE IMPATIENCE OF Yom
In Rossia, Mushroom eultivation in Japan. % dgures

Not long since the ScieNTIVIC ) .

MirJohn Lubbock on Auts, Latest obweryations STCNEe . UNNTIVIO A3 RN N iyt
The Sturgeon. The Ossplan Sos faliories, Caviare, American spe. | K09t that in the matter of education o late beginning was bel-
dos, A stumpeon tenm tor than none, and that not o few men whose early advan-

Vi CORRBIPONDENCE, ETC —Sketeh of the Ne and tnventions of | tages hid beon small had by diligonco nod onrnost ll|||l||('n
Mr. J. I, Fuller,
Wire wersue Twine Binding for Wheat,

used.  Advantugos of Twine,

tion in maturer years nehioved an envinble degree of scholar-

Why wire shiould not be
[ship. A far less hopeful view of the adyantagos of trying

printed, paintod, cast, or othoerwise placed on or worked into |

is, not that the design is for a shape or configuration wholly '
| man, for example, would enjoy having a Tyndal or a Teany-
' son to black bhis boots, let the work be done by him never so

Lam w young man, and have employed my spare moments,
since beginning netive life at 16, in the acquisition of know-
ledge.  Lapply for n sltuation requiring n knowledge of one
of the branches T have studied and am asked for my * diplo-
mu." T havenone, am sell-edueated, T am not wanted. A
puerson who has a certificate of ability from some school takes
the situation. I8 it, then, strange that o many young men
cease Lo strive for knowledge?  Espoecially when they apply,
a8 [ have done, for a place nt manual lnbor and—beeause
they are known to be students—are told that ‘ no dreamers
or theorizers nre wanted.  And that, too, when they were
strong, active, and willing, when they could have brought
to bear on the work n superior muscle, operated by a ol
intellect.  Around me to.day I see ignorant men, unable 1o
read or write, basking in the smiles of Dame Fortune, while
with great effort only I keep a erust in my mouth for my
pains to eultivate body and mind. Now when such encourage-
ment as this is given to him who improves spare time, is it
strange that many decline to tread the thorny way up the hill
of science? ™

This is a characteristic plaint of youthful cagerness and
impatience. The ambitious stripling, whether self-tanght,
college-taught, or not taught at all, is confident of his ability

|to fill any position, and marvels that the world does not

hasten to set him to work on his own terms. And not un-
frequently bis lofty estimate of his own merit is the sole bar
to his getting a chance to show what stuff there is in him.
From a purely business point of view we confess that with
all our regard for culture, perhaps becaunse of it, we should
hesitate to enguge for manual labor a young man, however
muscular, who wrote *‘ Lecturer and Essayist™ after his

name. This not from any feeling of disrespect for reading
and writing, but rather the contrary. What right-minded

cheaply or skillfully?

That, other things being equal, the man with a diploma
will ordinarily be preferred for the work covered by the
diploma is very true. In many cases theintending employer
has no other means for estimating the fitness of a candidate.
Any lack on this score, however, 80 far from deterring a
youth from study, should inecite him to study the more, that
he may the more speedily overcome the obstacle thus op-
posed to his progress in life. But our young friend must not
think that the self-taught are peculiarly afflicted in having to
wait overlong for a public recognition of their deserts.
Speaking of the conflict between general and special educa-
tion, a clever writer touches this very grievance as one par-
ticularly felt by young men fresh from college. He says:

‘It has been said that the higher education of the period
scatters too much—that it gives the aspiring youth mueh that
is of no practical value and little that is. This is not so.
There are few graduates of our colleges who cannot take up
a specific business as soon as they get their sheepskin, and
follow it much more 1o their own satisfuction than anybody
clse can, however extended the latter's experience and how-
ever great the sacrifice of time and money he has been at to fit
himself for that particular branch. The young colleginn feels
hurt if he is not granted at once all the emoluments which
belong to the older person alluded to, and frequently hopes,
and says as much in forcible and elegant langunge, that the
time will speedily como when people will appreciate the gon-
eral education more and the specific less.  This shows that
be is adapted to everything from the word ** go “"—if we may
be permitted the expression; that there s no limit to his
powers in any branch of business or in the professions, from
the matter of sawing wood to that of presiding on the
beneh. ™

of young men in political lifo is the arrogance which too
many of them affect in their relation to public affairs.
are too apt to assume that bocause they ure
cultivated  they may be at once assigned to
without ever carrying a musket in the ranks. (
soldiors, hot, dusty, and bogrimed with battle, the bright-
ness of tho now uniforms commands but slight respect.”
It matters littlo whetlior the aspiring youth aeqy
learning in colloge or in the solitudo of his own cham! ¢
I too apt to overrate its amonnt and importance, and to feel
very much sat down upon by the world when it manifests
no urgcnt desire to furnish him free scope and vantage
sround for the exerelso of his peculinr talent, which too often
oxists only in his own lmqtm “ Knoy
but wisdom lingers,” and it is ever the
patient youth that the world cares most for
years from now our correspondent, if he does
hix efforts to grow in knowlodge, will probal
narrowness of bis presont view, and pos
callow foolishness of his fancy that the warld

oourngement to such as patientl
loctual condition, THAIS

£
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~ COMMON MISTAKES IN HOUSE BUILDING.

- A writer in the American Architect and Building News lx
“oeently directed attention, with considerable truthfulness,
o certain mirtakes of plan in bouse building, which too often
oceur in this country. These mistakes, he says, have their

‘origin outside of the profession of architecture, and are duc |

1o the ignorance of those who build. It is certainly renson-
able to expect that a person who is about to build should
koow such simple matters as the number and charactor of
the rooms he will have; yet this is just what many people do
not know, and here is where the first mistake is made, People
in their ignorance err in wishing 100 many rooms. Many
pco_ple. With a desire to imitate the nobleman’s mansion, de-
cide to have a jumble of hall, drawing-room, morning room,
dlnlnp-mom. library, study, boudoir, billiard-room, break-
fast-room, music-room, reception-room, and s on; and to
these they add others of their own invention, tll there is a
separate room for the performance of almost every act of
daily life. Asall this costs, and there is a limit to every
man's purse, cconomy is attained by copying the stone wall
of their model in wood and plaster, woodwork in paint,
cheapening the foundations, and making thin walls that keep
out neither cold nor wet.

A sensible man in building his house proceeds on a differ-
ent plan.  He wants just such accommodation as he needs,
and no more.  He knows that for the average American fam-
ity in good circumstances three principal rooms are sufficient :
drawing-room, library, and dining-room—these he has use
for. He also needs a hall by which to reach the others, and
a vestibule or porch, as a shelter to the hall.  He omits the
*“ family sitting-room,” knowing that the three other rooms
will serve that purpose, and that any room too good for daily
use has no right to exist. The habit of keeping shut-up par-
lors for oceasional company is <o absurd that it is difficult to
give people who practice it eredit for common sense.

Another common mistake is the small scale of the kitchen
and offices as compared with family rooms. A Kkitchen, if
work is to be well done in it, and the dinner to be well
cooked, should not be less than the equivalent of 15 feet
square, and should be still larger in a house employing many
servants. The communication between the kitchen and offices
and the family apartments, and the concealment of the former
from public view, are matters which are much neglected.
The usual arrangement of placing a butler’s pantry between
kitchen and dining-room, with doors to both rooms, often
direetly in line, makes the best possible conveyance for odors
from the Kitchen to dining-room, and thence to the rest of
the house,  In the case of & basement Kitchen the same re-
sult follows from having the basement stairs open instead of
inclosed, as thoy shiould be. The English manage better:
they put next the dining-room sometimes the butler's pantry,
but oftener a small serving-room, opening not to the Kitchen,
but to a passage leading thither; and this passage is made the
only means of necess from the family rooms to the kitchen
and offices, which, if not in the basement, are in o wing un-
der a separate rool from the main building, so that by clos-
ing one door (or two at the most) all communijecation is cut
off, and the odors from the Kitchen do not annoy the family.

A common thing in country houses, though often omitted
in the city, is a servants’ staircase. People of smull means,
who ean afford but one servant, insist upon the separate stair-
case for that one, while many a city family with three or four
servants gets along perfectly well without it.  This hobby
with country people amounts almost to fanaticism. The
socond staircase, o great convenience in large houses, is out
of pluce in 0 small one, there being nowhere to put it; toa
small family it ig unnecessary, and therefore wasteful,

The place of & veranda may seem o thing of small moment;
yo it may prove cither a great comfort or a great nuisance,
according to its position.  Most people seem 1o suppose it
ghould be on the sunny side of a house, where it darkens the
rooms, itself being ablaze with light and hot as a furnace.
But the objeet of & veranda isnot to keep the light out of
the room, beenuse this ean be done better by the window
hood or shutters, but to afford a cool, sheltered, shady place
out of doors for summer use, IHence it should be on the
shady side of the housc—on that side that is shady in the
afternoon. To provent the rooms hehind it being too much
shaded they should, if possible, have one or more windows
on the gide not covered by the veranda; or, if this cannot be,
the windows looking upon it ghould be made very lnrge, and
the veranda iself of lght construetion and painted aslight a
eolor as the rest of the house will admit, No one should
worry shout oo much light in the house; there are many
days when thore cannot be too much, and when there is, it
I8 eany Lo shat it out,

il A A—
CHICLE, OR MEXICAN GUM,

The great interest which has for some time past been mani-
fested by technologists in the search for substitutes for Indin
rubber and guttn percha hag led Drs. Prochazka nnd Ende-
mann to undertake the examination of a Moxican product,
knoswn in the Uniled States for some years under the name
of ehicle pud sapotn,  The lattor name would imply that the
produet is derived from one of the many specles of the order
Bapotaces:, to which belongs wlio the tree producing the
balata pum.  The difference in the manner of obtaining the
mnterinl iv ovident from the chemical composition. While
Bulatu i an almost pure hydrocarbon, chicle contains, also,
the virious impurities of the julee from which it is derived.
The only desoription that hag been given of this material
Boema (o bo thiat of Mr, J. R, Juokson, who states that it s
probably derived from Chrysophylium glycyplacum, of the
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order sapotacere, that it is also known under the names of
Moxican gum and rubber juice, and that it resembles gutta
porcha in appearance, but is more friable and brittle.

The material examined was in the shape of rectangulur
cakes, of light chocolate color, which wus deeper on the sur
fuce owing to atmospheric influences. It crumbled between
the fingers, but had a cortain degree of softness and tenacity,
which was more perceptible after heating,  Taken into the
mouth it disintegrated, united again after chewing, forming
a soft plastic mass, The latter quality has made it a favorite
material for ““ chewing gum.” On heating, it first evolved a
swoet caramel odor, after the disappearance of which there
was perceptible the peculiar smell that is generated when

caoutehouc or gutta percha is treated in a like manner. |

Bolled in dilute acids the substunce disintegrated, the brown
solution containing oxalic acid and saccharine matters.  The
residue, subsequently boiled with dilute solutions of caustic
alkalies, united again, forming a doughy mass. The authors
found the following constitu¢nts (the figures being approxi-

mate): Chicle resin or gum, forming 75 per cent of the crude |

material; oxalate of lime (with small quantities of sulphate
and phosphate), 9 per cent; arabin, about 10 per cent; sugar,
about 5 per cent; salts, soluble in water (chloride and sul-
phate of magnesia, smull quantity of potash salts), 0-5 per cent.

As the results of their investigations (which was the sub. '

ject of a paper read before a recent meeting of the American
Chemical Society, of this city) the authors draw the conclu-
sion that chicle is merely the product of direct evaporation
of the juice, without attempt at separation, as practiced in
the case of gutta percha and India rubber. They bave no
doubt that by proper treatment of the raw juice a_far more
valuable product can be obtained than the chicle gum now
found in the market. Whether the product, then obtained,
will be one similar to gutta percha, balata, or India rubber,
must be left to future examination of the raw juice, which,
so far, they have been unable to obtain.

THE CAUSE OF CONSUMPTION.

Dr. Rollin R. Gregg, of Buffalo, New York, is confident
that he bas solved the mystery of consumption. Regular phy-
sicians will be apt to say that he has mistaken a condition
for a cause; nevertheless we are inclined to think that good
may come from the emphasis he lays upon that condition,
since it seems calculated to work a beneficial change in the
customary treatment of the disease.

Dr. Gregg argues that as the loss of albumen from the
blood through the mucous membrane of the kidneys in
Bright's disease, rapidly and fatally depletes the system,
much more must the more rapid loss of albumen through
the mucous membranes of the lungs be serious in all its
stages and speedily fatal in its results, if proper measures are
not taken to stop such waste before futal conditions have

arisen, The expectorntions of consumptives, and all their |

other catarrhal or mucous discharges from whatever organ,
are mostly albumen and a direct loss of so much of this con-
stituent from the blood. It is this wastage which causes the
great emaclation characteristic of consumption, and not, he
thinks, any failure of the system to assimilate food. And
this loss of albumen does mischief not only in robbing the
muscles of their proper nutrition, but also in throwing the
constituents of the blood into disproportion. The loss of
one ounce of albumen destroys nearly a pound of blood for
all purposes of healthy nutrition, and leaves in the blood a
relative excess of 51 ounces of water, 7 ounces of blood cor-
puscles, 9 grains of fatty matter, 15 grains of fibrin, and 41
graing of salts. These cloments in excess act the same ns
forcign matters in the blood, und disturb the entire economy
of the system. Night sweats and dropsy are the result of
the excess of water,  The blood corpuscles left in excess nre
decolorized by the too watery blood, and are deposited in the
capillaries or smallest blood vessels, where they shrivel and
become tuberculous corpuscles, so called; the fatty mattors
in excess cause the fatty livers and other fatty degenerations
attending the disense; tho excess of fibrin causes the adhe:
slon of the pleura to the inner surface of the ribs, the hoart,
or to each other, often among the most serious of the compli-
eations of consumption; and, finally, the excess of salts causes
caleull, enlargement of the joints, ossifications, and similar
morbid developments,

In such cases of consumption as nre characterized in thoir
carlior stages by an ubsence of profuse expectoration, Dr,
Grogge would attributo the boginning of the disease to o loss
of albumen through somoe other organ or organs, the shriv.
oled blood corpuseles lodging in the lungs, starting tuber.
oules there and setting up o dry cough, with the resultant
feritation of the mucous membrane and outpouring of mucus,
From this point of view, there is but one source of hope Lo
the consumptive In nny stage of the disense, and that 1y
through the healing of the mucous membranes and the stop:
ping of the wasto of albumen. By this means, in the earlior
stages of the disease—with all who have not inheritod the
most fooble constitutions—there is much to hope from judi.
clous treatment,

Whatevor may be the primary cansoe of consumption, It 1s
protty evident that the mucous discharge which attends the
disenso aud fiods rellef in expectoration is to be reprossed
rather than encouragod; nud to do this must radically change
the usunl treatment of tho disease, at least in its carly stagos
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Posraarizag Pavier—Apply to bibulous paper a strong
ethieronl or oleoholle solution of benzoin, tolu, storax, alls
banum or Iabdanum,  To burn well the paper should St
bo impregoated with an aqueous solution of niter and dried,
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NUSIENSION BIIDOES,

We present our readers with engravings of four of the
great suspension bridges of the United States, and give s his-
tory of each ws furnished by the emineut engineers and con-
structors, theJohn A. Roebling's Sons Company, of Trenton,
N. J. The fuct that this establishment is the largest of its
Kind in this country, and probably the largest in the world,
udds interest nod weight to the particulars given below.

THE NIAGAKA BRIDGE,

This bridge was constructed by John A. Roebling between
the years 1852 and 1865,

It has a span of 821 feet 4 inches botween centers of towers,
It has two floors, an upper and a lower one, suspended
separately to separaté cables, but connected with each other
by two longitudinal trusses. The railroad truck, which is
over the roadway, is 245 feet above the river.

The base of the tower at the level of the lower floor mens-
ures 60 feet by 20 feet, and is pierced by an arch 10 feet in
width, which forms the entrunce to the lower bridge. Above
the level of the railrond track each tower forms u single eol-
umn, 60 feet high, which is 15 feet square at the base and 8
feet square at the top,

This bridge bas four cables, each 10 inches in diameter,
composed of 3,640 wires, No. 9 gauge. The suspenders, 624
in number, are placed 5 feet apart.  The floor is further sup-
iported by 64 dingonal stays, and there are 56 under floor
'stays, fastened to the rocks underneath the bridge.

THE COVINGTON AND CINCINNATI BRIDGE.

Work on the Cincinnati Bridge was commenced in Sep-
tember, 1856. The financial crisis of 1857 stopped the work,
and owing to the civil war which soon followed work was
not resumed again until 1863, and the bridge was completed
in 1867. Since January 1st of that year it has formed the
great public highway between Covington and Cincinnati.
It cost one and & half million of dollars,

This bridge has a single span of 1,057 feet from center 1o
center of towers, and two half spans of 281 feet each. The

]loul length of the bridge, including its approaches, is 2,252
| feet. Its height is 103 feet above low water.
' The floor of the bridge is composed of a strong wrought
iron frame, overlaid with several thicknesses of plank and
| fastened to the cables by means of suspenders. The sus-
penders are arranged between the rondway and the sidewalks.
The roadway is 20 feet wide, the sidewalks 7 feet each. The
whole width of the floor is 36 feet.

The towers rest on timber platforms, 110 feet long, 75 feet
wide, and 12 feet high. These platforms are composed of 12
courses of timber. The excavations for the platforms were
| carried 12 feet below extreme low water mark, where a bed
of gravel and coarse sand afforded a good foundation. The
bases of the towers are 82 feet long and 52 feet wide. Above
the floor of the bridge the tower is divided in two solid shafts,
connected above by a semicircular arch.  The total elevation
of the towers is 280 feetabove low wuter mark. Each tower
contains about 400,000 cubic feet of masonry, mostly sand-
stone from the Buena Vista quarries. The base and upper
cornice are of limestone.

The floor is supported by two cables, 124 inches in diame-
ter, containing 5,180 No. 9 wires. The cables at a medium
tomperature have o detlection of 89 feet,  The total quantity
of wire worked into these cables, including the wrapping,
amounts to 1,050,188 pounds.

The principal vertical rigidity of the flcor is obtained from
the two trusses which scparate the roadway from the side-
walks, They are 10 feet high, and are formed of top and
bottom chords, connected by vertioal posts and dingonal ties.
Eunch chord consists of two § inch chunnel bars, separated hy
the upright 7 inch Iposts.  The flat bars which form the di-
agonals are 8 inches wide and § of an inch thick.

The flooring of the roadway consists of three thicknesses
of plank, making a total avernge thickness of 8 inches. The
genoral appearance of the floor is that of an casy curved arch,
huving its apex In the centor of the main span.  The grade
Is from 8 to 4 foet in 100 feot,

THE ALLEGUENY BRIDGE.

This bridge was begun in the year 1858 and finished in the
yoar 1860,

The length of the bridge is 1,087 feet 5 inches, divided into
two main spans of S44 feot each, one half span of 117 feet 5
inches, and another half span of 171 feot,

It was built for heavy road travel.  The width of the plat.
form is 40 foet, divided into o roadway 20 fect wide, and two
sldewalks ench 10 feet wide,

ineling outward from the towers, and the two tuner ones in-
oling toward ench othor, giving latoral stability to the strue-
ture,  Tho outer cables, which support the sldowalks, are
414 inches in diameter, and composd of 666 wires, No, 9
gauge.  The Inner cables are 745 Inches in diameter, and con-
tain 1,026 wires, No. 0 gauge. The deflection of tho cables
iu 80 foet.

The towers nre 45 fect high,  They are composed of four
inelined cast fron columng, braoed togothor by Inttioed cast-
Ings, and erownod with an ornnmental cap. _

The bridge his two longitudinal iron lattice girders which
hgive it stiffnoss, NEY . Soly s

THE EAST RIVER DRIDGE,

Tho bridge now in process of construetinon connes

cltios of Now York and Brooklyn will )

It Is supported by four cablos, of which the two outer ones |
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This bridge was designed in 1867 by John A. Rocbling, hut
be died in 1869, before any work on it had begun, and it
Tas been built entirely under the guidance of Washington
A. Roebling, the present Chicf Engineer.

The bridge extends from the junction of Sands and Fulton
streets, in Brooklyn, to Chatham street, in New York—a total
length of 5,989 feet, the Brooklyn approach being 971 feet,
the suspended part 8,4551¢ feet, and the New York approach
1,5021¢ feet.

The approaches will consist of ascries of brick and granite
arches, which, when finished, will be ornaments to the two
cities. It has taken nine years to complete the towers and
anchorages, construct the cables, and get cverything ready
for the suspension of the floor.

Preparing the foundations for the towers was one of the
most diffienlt parts of the work. Huge timber caissons, each
170 feet long, 102 fect wide, and 25 feet high, containing over
1,600,000 feet of timber, were sunk below the bed of the river
until they rested on rock oron an equally firm stratum. On
the Brooklyn side this was reached at a depth of 45 feet be-
low high water; but it was necessary to go 78 feet below high
witer on the New York side. The pneumatic method of
sinking caissons is not new, but the operations here surpassed
by their immensity cverything of this kind that had ever
been done hefore.

The towers are 278 feet high.  The anchorages are 129 feet
by 119 feet at the base, 117 feet by 104 fect at the top, and
80 feet high.

Seientific dmervican,

[May 31, 1870.

Pendulum for Showing the Rotation of the Earth,
v the Editor of the Scientific American :

The following description of a simple device for indieating
| the rotation of the earth on its axis may be of interest to

The total quantity of granite and limestone in the towers
and anchorages is about 145,000 cubic yards, and it required
the continuous work for four years of over 20 quarries in |
Maine, Massachusetts, Rbhode Island, and New York to fur-i
nish the necessary supply. Inthesummer of 1876 the masonry
was completed.

On the 20th of May, 1877, the first wire for the cables was
stretehied across the river, There are four cables, each con-
sisting of 19 strands, each strand containing 280 galvanized
cast steel wires, No. 8 gauge. These cables are 1531 inches
in diameter.  For wrapping the cables galvanized anuealed
fron wire was used, March 1, 1870, the four cables were
completed just 21 months after they were commenced.

The platform of the bridge, which is 5 feet wider than
Broadway, is sustained by the iron cross heams, and stiffened
by six longitudinal trusses, Itis divided into five parts,
two outer ones intended for horse-cars and general vehicle
traffic, two intermediate divisions intended to accommodate
the rapid transit passenger cars, and a central promenade, a
little above the level of the main floor, and intended for pe-
destriang, The stiffening trusses will be of iron, six in num-
ber, the two outer ones 914 feet high, the other four 16 feet
each in height. The total weight of the bridge will be 13,300
tons. It is proposed to move the cars on this bridge by
means of wire ropes and stationary engines. Thismethod is
considered preferable to the use of locomotives on account
of the steep grade of the bridge.

Tt is estimated that the bridge, when completed, will have
cost $13,500,000, of which £9,500,000 will be spent on the
bridge itself, and £4,000,000 in acquiring the necessary real
estate. It is hoped that in 18S1 the bridge will be open to
the public.

All of the twisted cables, stays, and suspenders used in the
construction of these four bridges were manufactured at the
John A. Roebling’s Sons Company’s works, at Trenton, N.
J. Some of the stays are so
large that special machinery
has been built for the purpose
of making them, and no other
establishment possesses the
facilities for doing such
heavy work properly.

Education in China.

‘We bave been apt to con-
sider China as a heathen coun-
try, and such it is from our
Christian standpoint, but it is
far from an igoorant land.
It has, without doubt, accord-
ing to Barnes Educational
Monthly, over 400,000,000
people, of which vast num-
ber there is scarcely one who
cannot read and write. It
bas 2,000 colleges, and their
libraries outnumber ours ten
to one, There are in that
land of pigtailed Mongols
2,000,000 highly educated
men, while there is hardly a
woman who is educated pf
all the vast number of its
people, and not one who is
thought to have a soul, Edu-
cation is principally 4 discipline
schools are based upon an entirel

of the memory, and their
i y different idea from ours,
A lEvc}nnkur schoolmaster would find little employment
in Chipa, even though he understood the Chinese language
and literature perfeetly.
)P e .
Tur Water Commissioners of Troy, N. Y., have awarded
the contract for the extension of the water works of that
city to the Holly Manufacturing Company, of Lockport,

some of your readers. I secure alarge permanent magnet to
the ceiling of a room or a steady tripod, and from it sus-
pend a wooden pendulum rod of any length, having at the
top a cone-shaped tip of soft iron, which is turned to a
smooth round point to allow it to swing freely in any direc-
tion. To the lower end of the rod is hung a ball of one
half the weight required to pull the rod from the maguet.
This pendulum, once set in motion, will swing in the same
plane for 30 hours. By placing a dial under the pendulum
the apparent change in the plane of oscillation of the pendu-
lum may bLe observed. However, this change of position is
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PLATTENBURG'S MOTOR,

not in reality in the pendulum, but in the dial, which is
moved under the pendulum while the latter preserves its
plane of motion. Placed at the poles, this simple instroment
would indicste 157 per hour, which is exactly the rate of the
carth’s rotation.  In this Iatitude it would indicate an hourly
motion of 9°47. With this simple instrument, which any
ordinary mechanic can construct at a small cost, the move-
ment of the earth may be clearly demonstrated in fifteen
minultes,

N. Y., for the sum of $235,000.

April 5, 1879, W. W. Le Graxpe,

—
Employment and Labor In Massachusetis,

Discussing the present condition and the future prospects

of Inbor, with reference to past and possible Congressional
action, the Boston Journal af Commeree remarks that since
the date of resumption, January 1, the leading industries in
that State have continued to show improvement in many in-
stances and to hold their own in all.  In all the great mann-
facturing centers there is an inereased aotivity and a conse-
| quent improved demand for labor. In Massachuserts the
improvement has become remarkably conspicuous, The
Lowell factories are all busy, and several are on extra time;
the Essex county mills are, with one or two exceptions, kept
fully employed on orders; and throughout the show towns
there is, late as it is in the season, plenty of employment for
willing hands.  The great paper mills of Western Massachu-
setts experience 80 active a demand-for their goods s to sti-
mulate new enterprises in this line, which we may be assured
have not been undertaken without a mature survey of the
ficld of operations. Ina word, manufacturing help is well em-
ployed, at prices which, if not up to the high rates prevailing
a few years ago, are far preferable to the wages of idleness,

Manufacture of Tin Plates in New York.

The Monitor Tin Plate Company of New York occupies a
building in Horatio street, where the tinning is done; but
the iron is rolled at a mill in Pittsburg. The tinning house
is 100 feet square, fitted with every modern appliance. The
sheets are rolled in the ordinary way, then cut or sheared to
size, and immersed in a pickling bath. They are then cold-
| rolled again, annealed and pickled, and put into baths of
| Russian tallow or palm oil. Then they pass through several

baths of tin melted at a high temperature, and again through
{sawdust and bran to cleanse the surface. Finally, they are
polished with lamb’s wool buffers, and assorted, ready for
boxing and shipping.
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A NOVEL MOTOR.

Our engraving illustrates a simple and manageable motor
recently patented by Mr. Joseph Plattenburg, of Allegheny,
Pa. It depends for its action upon a series of contractile
rubber springs put under tension by an arrangement of
pawls, ratchets, pinions, and macks, and the power is con-
veyed from rubber springs to the machinery to be driven,
through a train of gearing, and the motion is controlled by
a very simple and ingenious governor.

The rubber springs, A, are rigidly secured at one end to
the main frame of the machine; their other ends are attached
to the ends of the racks, B, which rest upon rollers, C, and
mesh into pinions, D, placed loosely on the shaft, E. To
one side of each pinion is secured a ratchet wheel, and upon
the opposite side there is a pawl which engages a ratchet
wheel keyed to the shaft, E. It will be understood that
there is one rack, one pinion, and two ratchets to each rub-
ber spring, and for each set of apparatus of this kind there
is a stout lever, F, fulerumed on the shaft, E, and carrying
a pawl that engages the ratchet fixed to the side of the
pinion, D. The lever, F, is connected with & longer hand
lever, G, by which, through the agency of the parts just de-
seribed, the springs are put under tension.

Upon the shaft, E, there is a spur wheel, H, which drives
the crank shaft, 1, through intermediate wheels and pinions
on the shafts, J, K. Inthe present instance the power is em-
ployed for working the pump, L, but the inventor does not
confine himself to this appli-
cation,

As this apparatus, without
some kind of a governor,
would run with great speed
when first set in motion, and
with a rmpidly diminishing
speed toward the end of the
work given out by the spring,
the inventor has devised a
simple contrivance for con-
trolling the action of the ma-
chine with regularity. It
consists in clastic rubber
strips, a, attached to the free
ends of the racks and con-
nected with an angled lever,
I, fulcrumed in the main
frame, and carrying at its
longer end abrake shoe, which
bears upon the friction wheel,
M, with more or less force
according to the tension of
the rubber strips, . When
the rubber springs, A, are
under the greatest tension the
strips, a, are also under their
greatest tension, and the
brake exerts its greatest press-
ure on the friction wheel
and as the springs, A, contract, the brake pressure is di,
minished while the speed remains unchanged. The in-
ventor claims that, for running machinery of any kind, this
motor is more economical both as to its first cost and main-
tenance than other motors made for a similar purpose, and
be states that it is especially adapted to pumping oil or water,
and to the performance of other continuous work where
steam is not available, B

Further particulars may be obtained from the inventor, or
from Mr. F. J. Hoyt, 788 Broadway, New York.
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fet 'i'ho "lj)’i)mtuuhown in the accompanying engraving is n

‘manufacture, The straw, as it is forced out by the tecth of

P
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~ THRASHER, STRAW SCALE, AND SHEAF BINDER,
combined thrashor, straw scale, and sheaf binder, of French

the thrasher is received on the straw seale, which is formed
on un axle, and consists of iron wires crossing cach otlier
ab right avgles. On the arms so formed the straw is deposit-
ed by the arms of the thrasher. The axle on which the
sonles are secured iy supported by the lover of o stoelynrd,
sufticiently weighted to prevent the axle from turning until
the guantity of straw thrown on the arms of the seales has
attained the preseribed weight.  The rotation of the axle,
which is limited to a quarter of a rovolution, pormits of one

sct of arms replacing the others, This ulso imparts motion
to the sheaf binder,
the arms of the thrash-
er and those of the
seales  together com-
pressing the straw to
prepare it for the hind.
ing. Near the middle
of the inclined grate,
at the bottom of the
apparatus, there is a
bobbin of fine wire,
As soon as the bundle
is prepared, the wire is
curried avound It after
baving passed through
the sheaf binding ap-
paratus, and meets the
part opposite the bob-
bin, where it is twisted
and cut off.

The bundles foliow
cach other very rogu-
larly, without any
great trouble, and the
serviees of five or six
persons, necessarily ne-
customed to the bind-
ingof straw in sheaves,
are dispensed with.

The thin  metallic
wire forms n strong
band, which, however,
is very easily cut by an
instrument which also
pulls it out of the bun-
dlg, so that the cat
tle may not be in-
jured.

Rock Drilling by
Eleetricity.

In & recently pub-
lishied work of M. Gas-
ton Planté, ** Recher-
ches sur I'Electricité,”
noticed in one of our
French exchangoes, the
author mentions 4 new
upplication of electri-
city which had not
been  hitherto  pub-
lished by him, and
which is of consider-
uble interest,

Afler deseribing the
Process of c-uumvlng
on glas by electricity,
that he made known in
1877, and the account
of which has been wo
widely copied by sclentific papers, M, Planté goes on to say:
“We have seen thut one of the eleotrodes conducting an elec
trical current of w certain tension beiog brought in contact
with glass, in the presence of a saline solution, it sets
ke u graver or dinmond by tracing grooves in the sur
face of the ghus, and even digs fnto it quite deeply. In
spite of i great hardness, rock orystal ean nlso be attacked
by the sames method; aod, if not engraved regularly, 1t ot
leastioracks into small fragments, nond Is foally disintegratoed.”

In view of this, M, Plunté suggests that the eleetrie current,
under conditions sonlogous to those above desoribed, might
be substituted for diamonds in the operation of drilling
rocks. e states that electrodes of platioum would not I
necessury, for hore it is not the metal of the olectrode that s
affected, but the silicious matter in contaet with a saline so
lution.  Maetallic polnts or projections suitably located ul
the extremity of the delll, solated on w part of its length
and actusted by » rotary movement, would load the eleotrio
current o the surface of the rock o bho lllll\‘(‘l‘i/.!'l', und
would thus replace those numerous snd expensivo dinmonds
which are set In the bhead of the drills employed in tho pros
ent system of rock boring
= - .-
Now American Industries,

The recont rapld inerease in American chemical manufue

Wires, in moany eases from native erade moterinls, is o vory
American trade
that six yoenrs ago we imported from
un of tartar w the extent of 6,000,000 1b, yoarly,

encour foature of
I'he (ro

France cre

but so successfully has the manufucture of it in this country
bean carried on, that lost your not a single pound wos im-
ported,  Notwithstanding that the crude materials have
at present to be imported, the price of the manufactured ar-
ticle hos been reduced from 82 cents per pound, the rate for
the French article here, to 28 and 24 cents per pound for
the American production, France and England formerly
sont us annually 500,000 1b. of tartaric acid, while the im-
portation for the last fisonl year wos 183 1b.  England for-
moerly monopolized onr market for citric acid to the ex-
tent of 250,000 1b, annually, at the rate of $1.80 per Ib,,
while lnst year 27,018 1b. wore imported and sold at the same
price a8 the American article, 57 cents per Ib. At present

the lime juice from which eitric acid is made has to be im.

A6

ported, but it conld onsily be produced from fruits grown in
Florida, if only sufficlent enorgy were put into the work.
If the lemon and Hme growers of the South can be induced
to prepare the lime julee, the entire production and mann-
fnoture of citric aeld will be kept in this eountry, saving
hundreds of thousands of dollars annually snd developing
unother great industry,  Borax wis formorly brought from
Bnglwnd at the rate of from 000,000 to 1,000,000 b, overy
year,  Owing to the dovelopmaent of horax mines In Nevada
this importation has largely fallen off, and the report for the
lust fiscal year showed only 3,402 1b, and the price of the
rofined article, which Is now prepared in this olty, is only
from 8 to 9 cents per Ih., when formerly It was 85 conts,
England being now wmong the buyers where sho was the
prineipal seller, both of the erude and refined produet.
. -— .
MISOELLANEOUS INVENTIONS,

An dmproved eanceling stump, patentod by Mr George
W. Stophens, of Denlson, La, s de signed for post offices
und business purposes generally, 1t is slmplo and rapld in

Its operation.

Mr. Samual F. Leaoch, of Boston, Mass, has dovised an
improved gas regulator, which Is combined with s gos
[ burner, for sutomatically regulating the gas ss it Is con-
sumed

An lmproved flexible printing o for nse (o wetistic and
docorntive purposes, and for printing and the preparation
and finishing of drawings, has been patented by Mr. Benja-
min Day, of West Hoboken, N. J.

THRASHER, STRAW SCALE AND SHEAF BINDER,

An improved bin, or receptacle for flour, sugar, and simi-
lar articles in bulk, for stores and households, has been pa-
tented by Mr. Edward 8. Bliss, of Richburg, N. Y. Itcon-
sists of u bin having n front curved rocker and a curved
top, the bin being arranged to tilt in casing so0 as to render
its contents ensily accessible.

An evapornting pan, in which the heating pipes alternate,
one half heing supplied with steam at the center and one
half at the circumforence, has been patented by Mr. 1L O,
Ames, of New Orleans, La. The object of this peculiar
arrangement of pipes is to perfectly cqualize the heat
throughout the entire mass of boiling sirup.

Mr. G. V. Shefficld, of New York city, has patented an
improvement in the manufacture of leather articles, which

consists in stretching
the raw green hide
upon a last or form,
and subjecting the hide
to o tanning process
while on the form,
Before removing the
article from the form
it is dressed and co-
lored.

A toy, composed of
two or more pieces of
veneer, cut and em-
bossed to imitale an
animal or other object,
and provided with a
strengthening backing,
has been patented by
Mr. Charles Schwartz,
of New York city.

Mr. S. C. Buchanan,
of Camden, Ark., has
patented an improved
liniment composed of
fusel oil, arnica, aco-
nite, camphor, and sas-
safras combined in
prover proportions. It
is designed for the re
ligl and cure of rheu-
matism, neuralgia, and
other similar diseases.

An improvement in
finishing yarns of wool
or soft bair, such as
camel’s hair, mohair,
and alpaca, or yarns
composed of a mixture
of two or more of
these, bhas been patent-
od by Mr, Charles Hast-
ings, of Brndford, Eng-

and. The object of

the invention is to give

the yarns additional

strength and 1o other

wise improve their qua
b iy

A hot wir furnnce,
constructed entirely of
refractory  bricks or
clay, hus been patented
hy Mr, Thos. Crooke,
of Newark, N. J. It
is claimed that this far-
vaee s free from the
objections which are
urged against cast iron
furnncos.

An improved board
for ironing shirts has been patented by Mr. John Boger, of
Powhatan Point, Ohio, which is 0 constructed as to give a
swell to the shirt bosom whon it is froned, and it admits of
ironing the neck band in an erect position.

A sash tightener, consisting of two sheet metal tubes,
closed at one end and adapted to slido one within the other,
the olosed end of tho inner tube belng foreed ngainst the
sawh by means of o eoiled spring contalned within it, has
beon patented by Mr, Frodenok J. Hoyt, of Now York eity.

Mr. Ernest 1, Gonpert, of Now York eity, has patented
an improvement in processes for extracting saecharine mat.
ter from vegetablo substances.  Thoe Invention consists in
molstening the dried beets or othor vegetable substances
with o solution of superphosphate of Hme just before the
water Is introduced fnto the extenoting vt

An improved truss hoop, baving o metal strp fitted to
tho outer shde of & wooden body, nml uxtending from the
ond of the funer lap to or o 1ittle beyond the end of the
outer lap, his been patented by Mre. Jobn W, Maltby, of
Rochester, N. Y.

An fmprovement in heating pots, patonted by Mr. H. J.
Nelson, of Pentwater, Mich., consists of & water reouptaclo
provided with a contral chimoey, which rests on the flange
of & lamp burner.  The water receptacle I8 provided with
sultable supporting legs.

Me. Thomas M. Righter, of Sandy Run, Pa, has Inventod
an improved sheave for wire ropes ar cablos. 1 conalats of
soctor shaped seotions of wood, elamped botween sultablo

hends, with the grain running in s mdial direction,

-r
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AMATEUR MECHANICS,
ROTARY OUTTERS.

’Mumlnr-l or shank which fits into the tool-rest socket.  Tho
:mn\' mandrel is supported between the centers of the Inthe,

The saving of files, time, materials, and patience, by tho  and the gaw projects more or less through a slot formed in

employment of such rotart euttors as may be profitably used  the table,

The gauge serves to guide the work to beslotted,

i connection with a foot lathe, can hardly be appreciated by and other kinds of work muy be placed on or ngainst the car-

one who hns never attempted to use this class of tools

is axtonishing how much very hard labor may bo saved by
means of a small olroular saw like that shown In Flg, 1.
This tool, ke many othoers deseribed in this serles of ar

It | riage shown in Fig. 9.

It isn very simple matter to arrange guiding picces for
L outting ot any angle, and the saw table muy bo used for
Lelthor metal or wood, Thesaws for wood diffor from those

ticlos, cnn, in most fnstances, be purchased olioaper thun It used for motal: the Intter are filed straight, the former din-
onn bo made, and the chances are in favor of its belng o moro | gonally or flonming,  Among the many uses Lo which metal
perfeet artiolo.  Moweyer, it is not so difticult to muko i snws may be applied we mention the slitting of N.'".“l‘ ll.l(:luln,
ono might suppose. A piece of sheot steel mny bo chnekoed | splitting wires and rods, slotting and grooving, nicking

upon the face plate or on & wooden block attaohed to the face | serows, ete,

Pig. 10 shows n holder for receiving sorews to

plate, where it may be bored to fit the saw mandrel, and cut | be pieked, Tt is used in connection with the saw table, and

in ciroular form by means of a suitable hand tool,

then bo placed upon the mandrol and turned true, and it is|

well enough to make it a littlo thinner in the mid
dle than at the periphery.

There are severnl mothods of forming the
tecth on a ciroular saw. It may be spaced and
filed, or it may be knurled, as shown in Fig. 2,
and then filed, leaving every third or fourth tooth
formed by the kourl; or it may, for some pur-
poses, be knurled and not filed at all.  Another
way of forming the teeth is to employ a hub,
something like that used in making chasers, as
shown in Fig. 3; the difference between this hub
and the other one referred to, is that the thread
has one straight side corresponding with the
radial side of the tooth. The blank from which
the saw is made is placed on a stud projecting
from & handle made specially for the purpose,
and baving a rounded end which supports the
odge of the blank, as the teeth are formed by
the cutters on the hub,

The saw, after the teeth are formed, may be
hardened and tempered by heating it slowly until
it attains n cherry red and plunging it straight
down edgewise into cool, clean water. On re-
moving it from the water it should be dried, and
cleaned with s piece of emery paper, and its
temper drawn to a purple, over a Bunsen gas
flame, over the flame of an alcohol lamp, or
over a hot plate of fron. The small saw shown
in Fig. 4 is easily made from arod of fine steel. It is very
useful for slitting sheet brass and tubes, slotting small
shafts, nicking screws, etc. Being quite small it has the
advantage of having few teeth to keep in order, and it may
be made harder than those of larger diameter, A series of
them, varying in diameter from one eighth to three eighths
of an inch, and varying considerably in thickness, will be
found very convenient.

These cutters or saws, with the exception of the smaller
one, may be used to the best advantage in connection with
a saw table, like that shown in Fig. 8 This is a plane iron
table having a longitudinal groove in its face to receive the
guiding rib of the carriage, shown in Fig. 9, and a trans
verse groove running half way across, to receive a slitting
gauge, as shown iu Fig. 8. The table is supported by a

TR
4 L it '_." it

It may | is moved over the saw against the gauge

To facilitute the removal of the serows the holder may be

2x
L e
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METAL SHAPING,

split longitudinally and hinged together. Another method
of nicking screws is illustrated by Fig. 11. A simple lever,
fulerumed on abar held by the tool post, is drilled and tapped
in the end to receive the serow.  After adjusting the tool all
that is required is to insert the screw and press down the
handle 8o as to bring the screw head into contact with the
B0W,

Where a lathe is provided with an engine rest, the cutter
shown in Fig. 6, mounted on the mandrel shown in Fig. 5,
is very useful; it is used by clamping the work to the slide
rest and moving it under the cutter by working the slide rest
SCrew.

To make a cutter of this kind is more difficult than to
make a saw, and to do it readily a milling machine would
be required; it may be done, however, on a plain foot lathe

ROTARY CUTTERS.

—— e

by employing a V-shaped outter and using a holder (Fig. D
having an angular groove for recolving the eylinder on which
the cutting edges are formed, The blank ean e spneed
with sufficient nccurncy, by means of a flne pair of dividers,
and after the first groove is eut there will be no difieulty in
gettiog the rest sufficiently nccurate, ns o nib Illm'rlm.l in
the side of the guide enters the fiest groove and all of the
others in succession and regulites the spacing,

One of the best applications of this tool Is shown in the
small engraving. In this caso n table similar to the saw
table before described s supported in w vertionl position,
and arranged at right nngles with the cutter mandrel,  The
mandrel is of the same dinmeter n the cutter, and serves ns
a guide to the pattern which earrios the work to be opuerated
upon.  The principal use of this contrivance is to shupe the
edges of curved or irregular metal work, The cnsting to
L e finished is fastened—by coment if small, and by clumps

il large—to a pattern having exnctly the shape
required in the finished work.

By moving the pattern in contact with the
table and the mandrel, while the latter revolves,
the edges of the .wurk will be shaped and
finished at the same time. By substituting o
conicul cutter for the cylindrical one, the work
may be beveled; by using both, the edge may
be made smooth and square, while the corner is

- beveled.
—— The tool shown in Fig. 12 might properly be
: called a barrel saw. Itis made by drilling in
the end of a steel rod and forming the teeth
with a file. To avoid cracking in tempering o
small hole should be drilled through the side
near the bottom of the larger hole. To insure
the free working of the tool it should be turned
80 that its cutting edge will be rather thicker
than the portion behind it.  This tool should be
made in various sizes,

Tools for gear cutting and also cutters for
wood have not been mentioned in this paper, as
they are proper subjects for separate treat
ment. M.

The Ventilation of Ships at Sea,

The Board of Naval Officers, consisting of
Commander Beardslee, Medical Inspector Gibbs,
[and Naval Constructor Mintonye, commissioned to test and
report upon Dr. Thiers' new apparatus for ventilating ships,
have pronounced the principle of this apparatus, in eject-
ing the air, as the only true method for securing perfect ven-
tilation in ships.

The apparatus consists of a copper cylinder attached to
the ship’s rudder, extending seven feet below the water line,
and fiveabove it, to which are conuected two sets of valves
opening into pipes running to all parts of the ship. The
motion of the ship in rising and falling with the waves
pumps the foul air out of theship. The principle issimple,
and the apparatus would seem to be efficient wherever there
is much motion to the water. Whether it would work as
well in still water, where ventilation is most needed, as in

the calms of the tropics, is rather doubtful




average grade; now they are built with horizontal boilers
lﬂﬁ."ﬂlﬂﬂilocomotlve& Varlous mothods have been do-
vised for enabling the locomotives to work by adhesion of
their smooth wheels, as well as by means of their cog-wheel
drivers, and by means of cithor at will.  No one of these bins
been permanently successful, however, so that tho proper
construction of a double engine of this sort fs still o matter
of experimontal Inquiry.

Tie Prusslan Government railroad managemont is making
greatefforts to reduce the expenses of the state railronds. The
principal reforms are said to be as follows: First, the con-
ma'mon new roads for a single track only,
Hitherto, when a road was built, though with a single track
and a very remote prospect of needing another, the tunnels
on it were made wide enough for two tracks, Seccond, the
use of steel rails exclusively, and the adoption of an iron
superstructure (the Hilf system) instead of wooden cross-ties.
Not much credit is claimed for the adoption of steel, the
price being about the same as that of iron, but the iron super-
structure is hailed in Germany as a forward step, and also
likely to be a good thing for the German iron works, Third,
the abandonment of optical signals for sections of the road
between stations.  This simply makes the Prussian practice
like that of the greater part of the rest of the railroad world,
in Europe as well as in America. The change is said to have
been without any injurious effects, while there has been a
considerable saving in the army of road guards who have
been accustomed to stand along the roads and salute the trains
asthey pass—a saving which has been re-enforced by substi-
tuting women for men to attend the crossing gates found at
short intervals along every road. Fourth, the introduction
of central interlocking switeh and signal apparatus, of the
Saxby & Farmer or similar patterns. Not only, it is said,
has this resulted in greater safety, but also, by substituting a
mechanicat apparatus worked by one man 1o set a large num-
ber of switches and signals, the number of switchmen bas
been considerably reduced, even at small stations. Fifth,
the introduction of continuous brakes. These have been put
since 1878 on nearly all the passenger trains of the govern-
ment roads, pretty much all kinds being used—the Westing-
house, Smith (vacuum), Heberlein, and Steele.  Experiments
have been made with the Heberlein brake on freight trains,
and it is said with prospects of success in economizing the
number of brakemen as well a8 increasing safety,  Sixth, the
reduction of the cost of switching service by arranging sort-
ing tracks on inclined planes, where the movement is gene-
rally made by gravity alone, without the use of an engine.
This has been the practice at a few great yards in Germany
for a number of years, with very excellent results, it is said.
Horses have been used instead of engines in switching cars,
also with economy. Seventh, the adoption of regulations for
working roads with light traffic without all the precautions
and applinnces which are made necessary only by frequent,
heavy, and fast trains,

AN act, introduced by the Minister of Public Works, for
the amendment of the Canadian milway act of 1874, as re.
gards railway bridges and bridges over canals and rivers, pro-
vides that, in all bridges hereafter to be erected over railways
in Canada, there shall be seven fect clear of space between the
lower beams of the bridge and the top of the highest freight
cars; und apy railway company adopting higher cars than
those in use at the time of building any bridge shall be com.
pelled to rulse such bridge at their own cost and charges,
It is also provided that no railway shall be allowed to
puss over any navigable river or eanal without first having
built such proper flooring under and on both sides of the
track us shall be deemed sufficient by the Minister of Pub-
lic Works to provent anything falling from the railway into
such river or canal, upon bouts or vessels nnvigating it,

Tuw Springficld Republican reports that the new 42 inch
viilvoad car wheel is disappointing the confident expectations
it awakenod, Out of 80 tested on the Boston and Albany
road, 22 have broken, and the expenses of the fust train which
runs on them nre greater than last year, when the old 33 ineh
wheel wis used.  The 42 ineh wheel welghs 850 pounds, and
the 33 Inel wheel 450 pounds,
Southern rond, does not think favorably of the big whieol,

Possibly if the manner of manufacture could be altered, there

would be less breakage. At all events, suys tho Republican,

the ides will not probably be given up without further trial |

of at lenst gix months,

Scientific dmervican,

Al rails made In B
trnins are better  for wear—the chemicnl
of the steel being the same—than the rails made in
this country and rolled on a three high train; not be-

hecause the rail, when it is finished, is colder, and is left in
n more condensed condition, and therefore better prepared
to receive the wear of wheels,  In other words, it isstronger
nnd tougher.  Mr, Sweet claims to be able to prove the cor-
rectness of this assertion, and that any steclmaker can test it
| for himself in o few hours. He elaims also that if the Ameri-
| ean rail is rolled until the scale Is set, the rail will be better
than the English,

Tue Journal of the German Railrond Union gives a list of
the European railroads on which the Pintsch system of gas
lighting is used, and the oumbers of cars on each to which
it is applied. The total shows 22 roads in Germany, 1in
Austrig, 3 in Russin, and 2 in England, besides a sleoping car
company, 2 imperial court trains (German and Russian), nnd
2 cars for the Crown Prince of Germany. Inall, application
bas been made to 3,600 cars and ordered for 705 more. There
are 43 locomotives that have been provided with the appa-
ratus. It was first introduced ten years ago oo the Lower
Silesia and Mirk road.

Tue Railroad Gazette finds a statement of some of the long
distance grain rates from Russia and Austria to Germany in
a complaint that the rates from Russia are so excessively low
that the Austrian producers have no fair chanee to compete.
The rates are for a car load of grain (22,040 Ib. = 3067 bushels
of wheat) from the Russian station Brody to Leipsic, a dis-
tance of 658 miles, £09.40, which is at the mate of 45 cents
per 100 Ib.; from the Austrian station of Debreczin to Leip-
sic, 654 miles, the rate is §116, or 52'6 cents per 100 1b. Itis
years since the rate from Chicago to New York, nearly one
half furtber (911 to 980 miles, according to route) has been
as high as 45 cents on grain, and for two or three years it has
probably not averaged more than 25 cents, goingat times on
n few shipments as low as 15 cents. The roads west of
Chieago, which are often charged with “extortion” and
which do usually make a profit on their grain traffic, do not
get anything like the Russo-German rates. From Kansas
City to Chicago, about 500 miles, the highest winter rate has
been 25 cents for wheat and 20 cents for corn.  On the basis
of the Brody-Leipsic rate they would be about 34 cents. The
Chicago-New York rate on that basis would be, by the short-
est route, 611£ cents per 100 1b.

AT the regular monthly meeting of the Engineers’ Club,
of Philadelphia, March 15, C. E. Buzby exhibited a model
of Travers’ iron railroad tie, which is being tried on the Phil-
adelphia and Baltimore Central road, near Lamokin. The
device dispenses with all spikes, bolts, nuts, or fish plates,
and drilling or punching the rails, avoiding fractures from
such causes, The iron tie, it is claimed, will outlast twelve
renewals of the ordinary tic at one hulf the cost to keep in
repair.  Each tie I8 recessed under its rails, and along the
bottom of the recess wedge-shnped pieces are cnst trans-
versely. At tho sides of each recess are creosoted blocks,
which form n cushion and fulernm for two clamps, which
grasp the flange and web of the rail above, bearing upon op-
posite faces of the wedge below, The weight of the train
forces the clamps upon the wedge, spreads them at the bot-
tom, and grips the rail.  The first cost is somewhat greater
than the wooden tie, but it Is suid to offset this in dura-
bility.

Drscussina the wearing qualities of steel rails at the meet-
ing of the American Institute of Mining Engineers in Balti-
|more. Mr. R W. Huot said: **Iam convinced that more
rails have been broken by the trestment whioh they received
before leaving the rolling mill than from any other cause. T
allude to the injury inflicted upon them in the cold straight-
ening press, where each blow of tho gag forms a wedge of
| the particles of stecl pressing upon the surrounding ones, and
thus serving to rend the rail asunder, I am certain that of
all the broken steol rails that I have seen, fully 75 per cent
hive been ruptured ot the gag mark, So well recognized is
this cause of brenkage that the Troy Works and others have
' spent large sums in introducing machinery to more porfectly
hot straighten the rails, and thus leave less work forthe cold
press,  While Ladmit that Dr. Dudley’s physical analyses
show a difference In the broken and crushed and the un-

Viee-Prosidont Reed, of the | proken and unerusghed rafls, Tam not prepared to aceept theso

vosults ns coming entirely from the chomienl propertics of
the metal.  If T mistake not, 7 of the 25 samples are from
crushed ralls.  May not theso fullures have been cansed by
mechanieally lmperfect bars, pipwd Ingots, or some other me-
ohnnical defeot?  Thon, again, the possibility of the steel

cause the train is a three high or a two high train, but |
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Sngland and rolled on two high [motive for the rough and ready requirements of ordinary
constituents | rallways, & writer in Harper's Magasine ways:

“IL §w to the Amerienn we must turn Lo learn what are the
requirements of the modern railway, and to get some sugges.
tion of its future. More than this, the moment the English
locomotive is taken from its island line it exbibits defects nnd
n cortain wunt of pliability that completely unfit it for a Con-
tnental railway.  But if the English road and the English
engine are the best in the world, why are they not the best
for the world? Simply because they donot pay. Therecan
be no higher reason than this.  Anything that does not pay
i% useless, beeause it does not mect a human want.  The cost
of any operation is the measure of ity value to human beings,
and if the rond does not pay, of what good is it? Now a
n rallway, to be cheap, must follow the face of the country;
that Is, the line must goup and down bill, puss around abrupt
curves, according to the lay of the Jund, and without much
attempt atb o straight line or level bed. It is upon this ides
that Americnn railronds hayve been bullt, and all Continentsl
lines are likely to be built in the future, If a milrond can
thus follow the face of the country, it will not cost so much,
there being no high bridges, deep cuts, and tunnels. Of
course there is a limit in this direction, and even the Ameri-
can engine cannot climb up the side of a bouse, or turn a
right angle in its own length; but within certain broad limits
it may be said that the future locomolive must follow lines
that run up hill and down dale, and get around very remark-
able corners. This being the case, what of the English loco-
motive? Can it travel in safety over crooked lines that
wander in astonishing freedom over hill and dale through all
the sinuous lines of a winding river valley? There is no necd
to say it ought, or it may,for it never did. It has been tried
again and again, and the end of it ull is, the eogine is in the
ditch, and the unlucky stockbolders are clamoring for Ameri-
can engines, or at least engives built on American plans.™
A Tive schedule of the special train ordered by the Nation-
al Democratic Committee to bring Hoo. John Whitaker,
Congressman-elect from San Francisco, to Washington,
in time to take part in the organization of the House, shows
that the whole distance was made in 4 days 14 hours and 30
minutes actual runniog time. The speed of the train aver-
aged thirty-one miles per hour between San Fruncisco and
Ogden, and fifty-one miles per hour between Cheyenne and
Sydney. The whole time is the quickest ever made between
the Pacific and Atlantic,

The World’s Product of Iron and Stecl.
In his report on the iron and steel display at Paris, Com-
missioner Morrell gives the following statement of the pres-
ent annual production, based on the latest statistios:

Cast and Pig Tron. | Steel.
Country. Prodaction. | Per ct. | (Prodoction. Per ot
Year.| Tous 1 of |Year.!{ Toms | of
of 2240 Ib.| Totl. || 'of 2210 Ib, Total.
:
Great Britain,...| 1878 | 6,300,000 4563 || I8TS | 1,100,000 70
United States_...| 1878 | 2301215 16067 | 1578 T80,000 2653
Germany, includ-
Ing G, bnehy of
Luxemburg... | 1876 | 1816672 13°16 || 1876 3/ 150 1987
R 158 | ures | 0w | | s | ooar
Belgium, ....... 150 62,088 407 y 157 100,000 361
Austria and Hun-
guz .......... 1505 443,689 bl 18576 113,152 418
Rossla. ... .| 1500 420,085 304 || 155 12,70 %
Sweden... ...... 1570 345,955 E T 23,602 86
Othor countﬂ«..l 7 | 000 (148 (| 18T 20,000 e
Total: vsissaixs =3 | 1880775 | 10000 |l...... 27705

100°00

Mr. Morrell observes that a significant fact illustrated at
Paris was that (owing to the marvelous increase in the pro-
duction of Bessemer stecl) the munganiferous and non.phos-
phoriferous oses of Spain, Algeria, and Italy bave been largely
drawn upon for supplies to Besscmor works in countries rich
in other varieties of ores.  Of still greater significance was
the large and varied collection of Bessomer products exhi-
bited. The revolution which the Bessemer process has
wrought in the iron trde was made strikingly manifost in o
survey of the contributions of European countries, but to an
American who remembered the wonderful development of
tho Bessemer industry in his own country, which sent no

| Bessemer products to Paris, these contributions were more

impressive and more suggestive than they could be 1o any
European.  The Paris Exhibition showed that the progress
made during the past two or three years in the manufacture
of Bessemer and opon hearth steel is 80 groat that statistics
fail to give any proper conception of its magnitude.  The
London Z¥mes remarks that ** the Bessomer process has ruined
the manufactured iron trade.”  Mr. Morrell says: It has
done more than this—it hus distributed among many coun-
tries tho manufacture of Bessemer steel, and thus enabled

hving been overhonted in the rail rolling mill must not be
jgnored.  For 1t s well known thit the same steol worked
ut different temperatures will aftorward yield widely differ-
jng physical results. We, who have to encounter the diffi-
oultics of manufncture, know how many and vexatious they
are in thoir physioal s well as chomical forma, "

T Suernmento (Cal.) Hee reports thut in the shops of the
Pacific rond in that city 26 new style sleeping cars for emi.
grants sre being fitted up.  The new cars are provided with
upper and lower berths, somewhat after the mauner of ca.
boose ears, ‘The upper berth swings freely on fron rods, and
when not in use can be bhung up on the roof of the car,
whore it Is not in the way. The lower berths sre I'urmml|
from the seats, which are made up after the manner of the
present sleepers, by turning down tho baoks, cte.  Blats are
then placed crosswise, and when Inid out the berths are ex-
ceedingly nent and comfortable.  This will be a great con-
o persons traveling third-cluss, as herctofore they
ed to it up or moke shift as best they

them to supply more fully their own metallurgical wunts, -
and the metallurgieal wants of other countries, in Heu of
their own previous partisl dependence upon Great Britain
for both iron and steel products. 1t has thus aided not only
to ruin the manufactured iron trade of all countries, but 1o .
ruin that of Great Britain particularly, and it has placed o
limit upon the Bessomer steel industry of Great Britadn itsolf.
Hero i w new revolution, or anew rovelution, in connection
with the world’s fron industry whish was reserved for Paris
to make clearly manifest through the abundant proofs there

IxrerLovkiNg switeh nod signal appamtus i becoming
the rule rather than the excoption on many English roads,
being used not nt important polnts only, but elsowhere. The
London snd Northwoestern has apparatus at 2,888 places, and
has between 17,000 and 18,000 lovers.  The Chalrman, Mr,
Richard Moon, at a recent half yoarly meeting, said that the |
total expenditure for interloeking and the block system had
could. been between £800,000 and  £000,000—say something more

Tovenrso the rocent steel mil controyersy, Mr, Wi, A, | than $4,000,000
American steo]l monufacturer, asserts thut the'  Discussing the practical superiority of the American loco-

furnishod of the wide distribution of th s
and the wide substitution of Bessomor proy
iron und other steel processes.  And what
tho Bessemer process and of the injury it has inf
the British iron trade is applicabile also in o la
the Slemens- Martin process and its modifica

venienos

have beon compx
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NEW STEAM BOILER,

We illustrate one of the most recent improvements in
steam engineoring, the larger engraving representing n st
tionary boiler, and the smaller one o portable boiler, both
made under & patent rooently granted to Mr, Guy D, Daly,
of Flatbush, N. Y. In devising this boiler the inventor
claims to have effected a greatsaving in fivst cost, in ropnirs,
in the uso of fuel, and to have diminished the danger of ox
plosion.  The boiler is certainly very compaet, and the water
appears o be exposod to the bust advantage to the action of
the fire.  There are two systoms of pipes
sturting from opposite sides of the wator
reservoir, A, near the bottom, By tracing
the course of the fist pipe, B, the eotire
aronngement will be at once understood.
It passes from the reservoir, A, outward
through the brickwork which supports the
reservoir, thenoo downwand to a point just
above the fire, where it turns inward and
passes from one side (o the other of the
fire arch, forming the coil, D, and finally
terminates in the steam drum, F. The
pipes, starting from the opposite sido of
the dram, areartanged in exactly the same
way, but run in the opposito direction,
and discharge into the steam drum, F, on
the opposite side of the arch.  In the pipes
that leave the boiler thero are cheek valves,
C, and in the upper terminal of cach coil
there i2 0 choek valve, E.  Thoese valves
insure n complete circulation and facilitate
the generation of steam.  The drums, F,
are connected by pipes, G, with a single
pipe, which discharges downwandly into
the reservoir, A, The coils, D, being sub-
jeeted to the intense heat of the fire, rapid-
17 converts the water entering through the
chieck valves, Q, into steam, which is dis-
charged through the check valves, 1. into the drums, F,
whenee it finds its way through the pipes, G, to the reser-
voir, A.  Whatever spray or moisture is carried along with
the steam remaios in the reservoir, while the steam is de-
livered in a dry state to the engine,

The boiler shown in the smaller engraving is similar in
construction to the one already described, the difference be-
ing that the brickwork is dispensed with, and a portion of
the coils is used to form the side of the fireplace, and the
entire series of pipes is covered with a smoke jacket of cast
or sheet iron.

The reservoir, which, in the stationary boiler, virtually
forms the crown sheet, is so distant from the fire that it can-
not become injured by heat, and the pipes which form the

coils have such a surplus of strength that it would be al;‘lluat portation.

il not quite impossible to burst them.
Even if one should, from any cause, give
oul, it cannot barm the other portions of
the boiler, and it may be very readily re-
placed.
—_——— - —  —
ENGINEERING INVENTIONS

An improved cut-off, especially adapted
to beam engines, hss been patented by
Mr. Thomas E. L. Collins, of Fall River,
Mass. It can be adjusted without stop-
ping the engine or changing the position
of the lifter, the latter being provided with
a movable lower part pivoted to the fixed
upper part.

An improved road ditcher, patented by
Mr. Isaac Karsner, of Florida, O., is de-
signed for opening ditches along the sides
of roads and in fields, and it is capable
of forming ditches on inclined surfaces.

Mr. John Witsil, of Bridgeborough, N.
J., bas patented an improved car coup-
linz. The principal feature of the inven-
tion consists in using the car platform ns
a draw head.

An improved lubricator for steam cy-
linders, patented by Messrs. John H. Tay-
lor and Richard W. Miller, of New
Haven, Conn., is arranged with a view to
supplying a measured quantity of oil to
the cylinder at each stroke by a forced in
Jeetion.

Mr. James W. Brown, of Mayficld, Ky,
hias Invented an improved propeller for
vessels, consisting in a series of paddles of
peculinr  construction, whiclh are thrust
buckward from the stern of the vessel

Animproved water wheel, to be used in
strewms where there is little or no head,
has been patented by Mr. John Ebersole,
of Chamberaburg, Pa

It is designed Lo
be vun by the current, and is not retarded
by still or buck water,

Mr. Andrew J. Hopewell, of Edinburgh,
Va,, has patented an improved turhine
water wheel, in which water is sdmitted
through literally opening chutes or water
ways. The chutes are controlled by u cor.
responding series of gates Luving o rotary
udjustment,

An improved coupling for rallway freight oars has been
patonted by Mr. Washington L, Harvey, of Dauville, Va
Tho enrs are coupled antomatioally, and may be uncoupled
by u person standing on the top of the car

Mr. Daniel Abrey, of Greenville, Mich.,
The Improvement relates princi-

has patented an ‘
fmproved rotary engine
pully 1o a cotoff, and to o novel movemoent for the abut
monis,

An improved device for attncliment to locomotive ongines

o prevent the smoke, cinders, and dust from the smoke-

=i/

DALY'S PORTABLE BOILER.

stuck from entering the cars, has been patented by Mr. T.
B. Taylor, of Mount Meigs, Ala. It conyists in an inclived
or diagonal plate placed so as to deflect the cinders jJand
smoke from the path of the train.

An improved car coupling, designed to automatically
couple ears without the necessity of going between the cars,
and which also permits the cars to become automatically
disengaged in case of accident, has been patented by Mr.
James D. Martin, of Johnson City, Tenn,, nssignor of one
half his right to Mr. James R. Meck, of Curter's Depot,
Tenn, to whom communications should be addressed.

An improvement in stock cars has been patented by Mr.
Franklin B. Hall, of Palatine Bridge, N. Y.  This invention
is designed Lo afford rest and support for cattle during trans-
I

DALY'S IMPROVED STEAM BOILER.

Pangoers of Wall Street,

A Now York correspondent Lo one of our contemporaries
thinks there is not s better "hll'l‘ in the United Sutes to p,|u"
wway from than Wall Street in this metropolis, with the ex
ception, perhapw, of Memphis or New Orleans in o yellow
I know five moen, says the writer, who went
there to try their luck about & year ago. One was & confl
dential elork in a foreign house that operated largely in the
gtreel. e was in o good position to get ** points," nod the
understunding wiw that the others should operate upon them,
letting him in for wshare of the profits in
consideration of the information he should
furnish.  These five formed a little ving
With a cash capital of ahout §50,000. They
Hadn't the slightest doabt about doubling
It in six months, They were o be on
equal ground with the biggest operatons
#o far ns ** points " were concerned, and no
sich word as fuil conld bo found in the
lexicon of their caleulutiong,

Where are they now? Woll, the con-
fidontinl clerk in o lunatic asylum.
Oneof the others is a streetear conductor
al §L.70 adny, A second s clerk in an
insurnnce oflice at ten dollnrs n week, A
third made his way West toward the Black
Hills, and has not since been heard from.
The last of the party of five still hangs
around the street, watching the indica.
tions, but unable to put up even five dol-
lars in a bucket shop. Their whole capi-
tal melted away in three months, and they
were left without a dollar,

Here is another ease: A rotired business
mun of my acquaintunce considered him-
sell too smart to be beaten ot any game.
He lived in fine style, kept horses and a
carringe, and was well known in society.
The Wall Street fever struck him and he began 1o speculate.
He made out pretty well at the start and that led him into
larger operations, In less than six months from the day he
put up his first $10,000 margin, he was an insolvent debtor,
with suits agninst him by the brokers through whose hands
all bis money had passed! He now manages to scrape up a
cheap living as an insurance agent, but he is hard pressed
half his time for his board,

Scores of such warnings against tempting the goddess of
the Stock Exchange might be given, but o long as her snares
are set, men will walk strnight into them, with their eyes
open, and the notes of warning will be raised in vain.
————t A ——

A New Appuaratus for Testing Petrolenm,

The uncertain and irregular results obtained by the flash
test of petroleum in different hands has
led to much dissatisfaction on the part of
consumers, especially abroad. To get a
uniform test, Mr. Holly, of the firm of
Lockwood Brothers & Holly, of New
York city, has devised a testing machine
which was exhibited before a committee of
the New York Produce Exchange, May 1,
giving very promising results. By this
method the polesof a galvanic battery are
brought within three eighths of an inch
of the surface of the oil, which is mean-
time being slowly heated by a lamp placed
benecath a small retort. A thermometer
attached gives the temperature of the oil,
and at each degree of heat attained above,
gay, 00°, a discharge of clectricity is ap-
plied, the spark at last producing an ex-
plosive flash in the gascous fumes rising
on the surface of the oil. These dis-
charges are continued with the rising tem-
perature of the oil until the flash extends
into a flame, and the surface of the oil be-
gins to burn.

A sample of oil, marked as flashing un.
doer the old test at 95°, flashed at 93° under
the new test; and Mr. Holly stated that this
test would always produce the flash on
this sample of oil at a varistion of not
more than 2° from that point. The sample
flashed at 93°, 047, 0f%, 1047, 108%, 1127,
and 114°, and, finally, burned at 115°,

Subsequent experiments made by gen-
tlemen present  produced  substantially
gimilar results.  All that is claimed by
Mr. Holly for the machine is that it se-
cures uniformity in the method by which
the standard of the oil is determined.

-0
-

The Block Island Breakwater.

The Block Island breakwater, begun
nearly nine years ago, is at last completed.
The enterprise has been attended with al-
most insurmountable difficulties, by reason
of the severe storms which provail at this
place during all seasons of the year. The
breakwater now affords a safe shelter for
hundreds of mariners, and is a secure re-
‘ fuge for vessels, It extends almost due
' north from the steamboat lauding, on the
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cast &ide of the island, a distance of 1,250 feot.
work was dono in October, 1870

The main brenkwater renches st it8 northern oxtromi.
ty a depthoof 18 feet, nnd contalng sbout 05,000 tous of rip-
rp. A detaohed pior, about 200 feet from the principal
structure, is 800 feot In length, aud contains sbout 28,000
tons of rigerap. On the main breakwater there Is o light
bhouse near the 60 foot entrance to the basin, A mammoth
basin has also beon constructed, in which vessols drawing
Dok more than seven feot of water may ride safoly ut an
chor.  There ure contalned in this steuacture 320,000 oot of
tmber (bourd measure) and 6,000 tons of stone.  The tolal
cont of the ontire work was $285 000,

Block Island is an isolated island in the Atlantic ocoan,
about midway between Montauk Point, st the Eastern ox
tremity of Long Island, and Point Judith, R. L It Is olght
miles long nnd from two to five milesewldo,

T A A A -~

THE EQUINE ANTELOPE,

A young animal of this species, from Nubin, has lately
heon added to the collection of the Zoological Society, ot the
gardens in Regent’s Park.  There was n spocimen brought
to London some time ugo, which unfortunately died within

The first

‘)
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A Tolephone Concert, !

Ono of the most successful, and, In some of its features, |

peculiar, telophone concerts over held, late Iy took place at ‘

the Wesloy Chapel, Columbus, Obio, Mr, Bidoey Short
Hverod, nt the oburch, his leoture on the twlephone.”  The
lecture wos Hlustented by charts and apparatus.  During
the lecture demonsteation of the practical operation of the

telophone wis givon, which grestly surprised, interested,
and gratified the audience.  The arrangemeoents of the appar
nlus were s follows: |
Four Edison teansmittors were placed in the Western
Union maln offlee, and two Phelps crown receivers at the
church, » quarter of a mile distant, The lecture was de
Hvered in the Sunday school room, which is 50 feet square
The crown recelvers wero placed st one end of the room, and
waore provided with paper cones 4 feet long and 10 inches in
dlnmeter at the large end. With the apparatus thus ar
ranged, n solo sung in the Western Unlon office was dis
tinctly beard by the sudience.  After this, Mr. George
Mukepeace, of the State University, gave a cornet solo
Every note was distinet, yot ns sweet and low s though
henrd from n distunce, und coming over still waters on o |
quict summoer eve. When *“ Great Deliverer, Come,” by the |

Wesley Chapel quartette, came through the instrument, not'

| was found common o the shales cast

]4.‘.. were deseribed, and the s ien chamneterized

A
beautiful specimen of an extinet skate, embedded in
sbale from Bear river, was exhibited and described. It be

longed to n new genus of the family of teygons. The dis
tingulshing charncters are found in the teeth, which are liko
those of the genus rafn, and o the spines of the tail, which
are three in number, comprossed and with one serrated wdge
The name Ziphotrygon scutidens was proposed for the
genus and species

Professor Cope stated In this connection that, contrary to
the nssertion of Mr, Olarence King, no specics of fossil fish
and woest of the Wa-
satch Range. The name Amyzon beds was given to the de.
posits west of the range, which were also found in the Bouth
Park.

Mr. John A. Ryder deseribed a beautiful little crustacesn
found for the first time on this continent in the vicinity of
Woodbury, N. J., by Mr. 8cul, un indefatigable collector of
the minute life of his neighborhood, The head is provided

| with robust claspers und two long, fleshy proboscis-like or

gans, which are eoiled up between the claspers when at rest,
The little creatures, which ure about half an inch in length,
are provided with cleven exquisitely delicate branchie on
cach side, by means of which they float gracefully on their

two or three days of its arrival, from disense contracted be- [ only were the tones of different parts distinet, but even the

fore. This one scems to be doing well, like most of the
other antelopes in the collection, of which they form an im-
portant and interesting feature.  The antelope genus of ru-
minating mammals, distinguished from the ox, the deer, the
goat, and the sheep, includes nearly n hundred diverse spe
cies, the majority of which are natives of Africa; a fow be-
long to Asin and Europe, while Amerien has scarcely nny
true antelopes,  Among the more conspleuous and fumiline
instances are the Persinn or Arabian guzelle, the Indian nyl-
whau, the ibex and chamois of the Alps, the cland, the gnu,
the springbok nud blesshok, and others, in South Afri-
i

The gquing antelope grows to as lnrge o size as the aland,
gometimes mensuring as much @ 744 feet in length and 4
foot in height at the shoulder, or the ordinary stature of a
horse.  [ts color 15 a reddish-gray, with brown head and o
white spot over ench eye; the horns are large and heavy,
round in shupe, and marked with a gories of ri||g_r.~',‘|-\vvpl
toward the points, which are very sharp; and Hn-«-lmrlv horn

when fully grown. This species is nlso
\ frica. inhubiting the plains of the Trans-
yated parts of the country

iNustration of the individual specimen

curves buckwurd
found in South

vaal and other el

We present an : :
of the Nubian rance which has taken up its abode in
London.

THE EQUINE ANTELOPE,

words could be understood in every purt of the room. As
an encore, * We're Going Home To-morrow,” was given,
This, nlso, was clear und sweet. A cornet duet by Messrs,
Makepeace nnd Hyatt, and, in response Lo an encore, ** Old
Virginin " was given with equal success.  The musical pro-
gramme was closed by the Doxology. After a short con-
versation with Mr. Ross, ot the Western Union office, Mr.
Short, in o glowing tribute to Amerien's work on this, the
invention of the age, brought his remarks to a close.  Every
word spoken or sung at the office was not only distinetly
heard by the entire nudience, but the voices of the speakers
nnd :«iny;'vm wore recognized, and could have heen distinetly
heard in o bhall capablo of seating o thousand persons,—
Jowrnal of the Telograph, i

— W —

Academy Notes,

The Public Ledger roport of the recent meeting of the
Philadelphin Academy of Natural Solences, contains the
following interesting itoms:

Professor Bdward 1, Cope stated that he had in his col-
leetion o lurge number of specimens (ustrating the natural
history of the extinet rhinoceros from the Loom Fork hori
zon and elsewhere in the West, where these remains form

more thun onehalf of all the fossils found. Four distinot
'gumrru, auchisodon, byrachodon, acerathorinm, and aphe- |

backs in the water. The specimen was named Chirocepha-
lus Holmanii, in honor of Mr. D. S. Holman, the Actuary
of the Franklin Institute, from whom the specimen was
obtained, in recognition of the services he has rendered in
devising methods for studying living objects, both large and
small, under the microscope,

Dr. Chapman exhibited and deseribed the placenta of a
species of monkey (Macacus cynomolgus) which was remark-
able in being single, and thus differing from the placenta of
the other Old World monkeys, exeept the ehimpanzee,

Dr. C. N. Pierce called attention to a skeleton of a maori,
dug out of the sand on the beach of Chatham Island, South
Pacific Ocean, and presented to the Academy by Mr, Wm.
I, Rau. He pointed ont the fact that in the lower jaw the
third molar was the largest jnstead of the smallest, as in
civilived man, thus approaching the condition in the lower
animals, Other peculiarities of dentition were noticed.
—— A — -

American Coal at thoe Moediterrancn n,

Since referring in our last issuo to the fact thut anthra-
cite conl was advertised for sale in Geneva, Switzerland,
we find the following item in the New York Zridune: The
rumor that an Ttalian firm was negotinting in the United
States for an immedinto supply of 100,000 tons of coal, in
placo of obtaining it from England as herotofore, has onused
uneasiness in London, A cargo of Amorican coal reachod

L
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the Meditermnean sixteen months ngo, and met witha ready

] More than 100 workmen are engaged in pushing forward

[May 31, 1870.

llmluhvrulml—u reason why some painters can do work so

sale, and more than twenty cargoes have been sent over sinee | the work, At night two electric lights, one on shore wnd | much cheaper than others.  There are also dishonest paint-

that time, The (lebe apprebends that before long the coal
fndustry of Great Britain will have to encounter determined
rivalry on the part of the United States,  American coal will
not be Ianded in England, but will bo shipped to ports on
the Continent which are now dependent upon supplies from
the coul fields of the United Kingdom.,

bl it
-

Astronomical Notes,
OpsErRvATORY OF Vassar Conueae. .

The compntations in the following notes are by students
of Vassar College.  Although only approximate, they will
enable the ordinary observer to find the planets.

M. M
POSITION OF PLANETS FOR JUNE, 1870,
Morcnry,

On June 1 Mercury rises at 8h, 41m. A. M., and sets at 5h.
48m. P.M.  On June 30 Mercury risesat 5h, 831m. AM., and
#ots at 8h, S4m, P.M.

Mercury should be looked for during the last week in June,
nearly in the parallel of the point of sunsct; it will be in
conjunction with the new moon on the 19th.

Venus,

On June 1 Venus rises at 7h, 22m. AM., and sets at 10h
20m. P.M.  On June 30 Veous rises at 8h. 15m. A.M., and
gobs at 10h. 6m, P.M.

Venus passes 47 sonth of Pollux on June 2, and 214° north
of Regulus on June 30.

Venus will be near the crescent moon on the evening of
June 23.

Saturn,

On June 1 Saturn rises at 2h 2m. A M., and sets at 2h.
Bm. P

On June 13, according to the Nautical Almanac, Saturn
will be in conjunction with the moon at 5h. 31m. Washing-
ton time.  The planet will therefore rise on the morning of
that day, following the crescent moon,

On June 30 Mars and Saturn will rise very nearly together,
al Oh, 18m., and will keep nearly the same path until they
sl

Urnnus,

On June 1 Uranus rises at 10h, 47Tm. A. M., and sclsat 15m,
aftor midoight.  On June 30 Uranus rises at 8h. 58m. AM.,
and sets at 10h, 23m. P.M.

Sun Spots,

The sun has been examined daily, since the first of the year,
with a glass of 3 inches aperture.  As late as May 8 no spot
had been found. On May 9 a small spot was seen, which
had developed within the previous twenty-four hours. It |
could not be found with the same glass on the 12th, but the |
large telescope showed that it had broken up into uvcnl‘
minute sections, and was rapidly diminishing.

Mars.

On June 1 Mars rises at 1h. 20m, A.M,, and sets at 5lm.
after noon. On June 30 Mars rises at Oh. 13m. A.M., and
sets at 39m. after noon.

Mars will be near the waning moon on June 12, Accord-
ing to the Nautical Almanac Mars will be in conjunction
with Saturn at 2 P.M. on the 30th. The two planets will
therefore be seen to rise nearly together.

Jupiter.
The planets Jupiter, Ssturn, and Mars are all best scen in

the other on the movable derrick, are used.  The first pile
was driven on the 224 of April. Al the material for con
struction 8 on the ground, and it is intended to have the
lust pilo in place by the 1t of June.  Oun the upper deck of
the pier aro to be spacions pavilions and saloons.  The whole
structure will cost more than $160,000.—Zron Age.
— e —

GREEK DRINKING CUP,

The engraving reprosents the upper face and a dinmetrical
gection of an ancient Greok drinking cup which wus used

ANCIENT GREEK DRINKING CUP,

by the soldiers for dipping up the muddy water met with in
their marches, The inwardly turned rim prevented the mud
from following the water as it was poured from the vessel,
This vase or cup is preserved in the Pourtalis collection.

NEW PROVISION SAFE.
The accompanying engraving represents a very useful
household article recently patented by Mr. Samuel Inman,

food which require protection from insects or other vermin.
The safe is made in two parts,
the upper part being made
air-tight, or nearly so, for
containing bread and pastry,
and protecting them from the
influence of the atmosphere
and from insects. The lower
portion consists of a light
frame having a door in one
side, the whole being covered
with wire gauze, which per-

the morning.

On June 1 Jupiter rises at 44m. after midnight. ;

Mars rises north of Jupiter at 1h. 20m. A.M., and Saturn |
rises porth of Mars at 2h. 2m. A M. |

On June 30 Jupiter rises at 10h. 50m. P.M., necarly as
Yenus sets.

Jupiter is very brilliant. We are coming nearer to it, and
its moon can be seen with very little optical aid,

—_— e —
The Conecy Island Pier,

The Ocean Navigation and Pier Company, of which Mr,
Jucob Lorillard is president, are erecting-off West Brighton,
Coney Island, an immense iron pier.  The contractors are the |
Delaware Bridge Company, and the construction s under
the supervision of Messrs, Maclay & Davies, civil engineers,
The pier, when completed, is 1o be 1,000 feet in length, ex
tending outward from high-water mark. Its width is to be
50 feet, with enlargements of 100 feet in width at the shore
end, the center and the pi?f bead. It is 1o be double decked,
with iron substructure, the whole supported by wrought
fron tubular piles 9 inches in diameter, made of one-half
inch metal. These piles are arranged in rows, at distances
of 20 feet longitudinally and 16 feet 8 inches laterally.  Each
plle hax at its base a circular cast-iron disk 214 foet in digme
ter, which, when sunk into the sand, acts as o supporting
buse, and at the depth of 15 cr 20 feet insures a porfect
foundation. The piles are driven by the ** jot water ”
Aysiem,

Iron capitals are bolted 10 the tops of the piles, and they
support 15-inch wrought-iron beams, bolted together, upon
which the superstructure will rest.  The entite Mructure is
0 be made more secure by being braced throughout with
disgonal rods an inch and s Lalf in dismeter, and heavy
horizontal struts bolted W the benms transversely Wi ;,
completed, the entire structure will 1x -u|.;..-r';~l by 260
fron pillare.  The flooring of the lower deck will be well
finished and inclosed in a handsome fron miling.  The land
ing stage will be at the lower deck of the pierbead, and will

be gnu'du.l b" massive oak fender pleces

!mits of a free circulation of

air, while it prevents the en-
trance of rats, mice, or in.
pects. The shelves are formed
of slats of wood, secured to

Inman's Provision Safe.

‘ond cleats, This purt of the

safe is inwnded for receiving meats, butter, milk, and other
articles which require a free circulation of air around them.
The safe may bo set upon the cellar floor or hung up by
wires, as may be most convenlent,
S —— - —
Falnting Walls - Soasonable Hints.

Of course, suys the American Builder, everybody knows,
or ought to know, that walls and ceilings are finished with
plaster.  But overybody may not be aware that plastor has
the property of abworbing moisture.  This, perhaps, will not
take place in rooms where a fire is kept steadily; but In
rooms left, as isoften the case, for weeks without a fire, the
walls will take up » considerable quantity of damp. The
effect will be injurious to the health of the inmates. There
are few persons who have pot suffered from a mywterious
cold, caught they know not how, though, perhaps, damp In
tho plaster had romothing to do with it.

The extent o which damp is alworbed in a plastered wall
may be discovered by notleing what so often takes place in
rooms where the walls are painted and bave become ehilled
by a season of cold wenther.  As soon as the temperature
warmor the atmosphere Is condensed on the walls,
ot times In such quantitios as o run off in stroama,
Now, had it not been for the paint, the grester portion of
this moisture would have been absorbed by the P‘Mll"l'd
wall Aud ws & consequence the quality of the plaster
would have been limpaired and the room made unwholesome,

bocomes

and

In view of this defeot In plastered walls, it becomes a ques
ton well worth eonsidering, whether, in finishing s house,
the walls should be papered or painted. I paint ix decided

1, I s bighly necossary that the painting be properly done
ad good  materials omployed. White lead, which s the

‘(lnnl Ingrodicat of all paint \ll\(‘d, is of late yoars bOlV“’

of 929 South Asland Ave., Chicago, IIL It is designed for |
keeping bread, pastry, meats, milk, and other articles of |

jers who will lay on nothing but ““ whiting " and size for the
[first cont, and finish off with one cont of oil paint, It is
{not easy to detect the fraud at the time, but as sueh paint
#oon wears off the wall, and attaches itself to the garments
of those who rub against it, the customer speedily finds out
that he has been cheated, It takes three or four conts of
good oil puint honestly Inid on to make good work of paint-
{ ing plastered walls.

In painting walls there is ample scope for taste, and such
colors may be chosen s are most suitable for ench apnrt.
ment, and in harmony with the furniture. Apartments lighted
from the south and west, particularly in a snmmer residence,
should be cool in their coloring; but the apartments of a
town house ought all to approach toward a warm tone, In
i drawing room the coloring should be charneterized by vi-
vacity, gayety, and light cheerfulness; by light tints of bril-
linnt colors with a considerable degree of contrast and gild-
ing—the walls being kept in due subordination to the furni-
ture, though partaking of the general liveliness, The eha-
racteristic coloring of dining rooms should be warm, rich,
nnd substantinl, without vivid contrasts, and gilding should
be avoided, unless in small guantities for the sake of relief,
Parlors ought to be in a medium style, between that of a
drawing room and dining room. Libraries should be sol-
emn, grave, and quiet in color and finish, while bedeham.
bers should be light, cleanly, and exceedingly cheerful. A
greater degree of contrast between the room and its furni-
ture may be admitted in the chamber than in any other apart.
ment,  Stairways, halls, and vestibules sbould be of a cool
tone and simple in their style of coloring, being in that what
they are in utility—a link between the exterior simplicity of
# house and its interior richness and comfort.

el

Mr. Gary has the Last Word.
To the Editor of the Scientific American :

As your correspondent * E.," in your issuc'for May 17, page
#04, hns made some misstatements, will you allow me to
correct him?  In referring to o letter written by me and
published by you, April 5, hesays, ** Mr., Gary's knowledge
of history is us defective as his knowledge of maguetism
und electricity,” and be advises me, before I write any more
history of science, to be at the pains of studying it a little
more carcfully.

Allow me to say that all the history I attempted in the
letter referred to was the following sentence: * The law of
gravitation was not discovered in a laboratory, nor was the
power of steamnor electricity.” This is all the history that
I attempted, and the SCIENTIFIC AsERICAN, which your
correspondent will acknowledge is good suthority, remarked
|in regard to this, inthe same number in which it appeared,
that *‘everybody will agree with what our correspondent
says about laboratory discoveries, Newton and the apple,
Franklin and the kite string.”

Your correspondent E. also holds up before your readers
o list of honored and respected names as martyrs to *“ con-
ceited ignorance, and mutilated and outraged history,” and
tries to vindicate history and himself by making other mis-
statements.  He says: “* Mr. Gary brags that be is ignorant
of what others have done.” I humbly acknowledge that I
do not know it all, but I never brag about it.  As to his as-
sertion that Professor Henry advistd me to buy $50 worth of
books and study up on magnetism before wasting more time,
I have to say that Professor Henry nover said anything of
the kind.  Another eminent scientist made a similar remark
before he saw my discovery, but after seeing it, ho advised
me to go abead.

Lot us hope your correspondent’s knowledge of history
and scienee is moro accurate than his assertions in regard to
| curront events. It is to be feared that ** much lenrning hath
| mado him mad.” W. W. Gany.
Boston, Muss.

i

Malleablo Nickel nnd Cobalt.

Fleitmann has succeeded, by a very simplo deviee, in ob-
taining cast nickel in a malleable and ductile form, even
when cold, while cobalt propared in the samo manner pos
sossed such hardness when cold that he expeots it can be used
for cutting instruments, while hot it is both malleable and
ductile. His process consists in adding to the fused metal,
through a hole in the lid of the crticibles, 15 per cent of me-
tallic magnesium, which posscsses a remarkable power of de-
sroying carbonic oxide. The author is of the opinion that
tho porous and crystalline chamsctor of cast nickel Is due to
it absorption of carbonic oxide gas while in a molten state.
It Is not impossible, however, that owing to the great affin-
ity of magnesium for nitrogen, its action may be due to the
destruction of cyanogen in the metal,

Cobalt prepared in this manner posseased nono of the red-
dish color attribmted to it in the text-books, but sctually ex-
colled nicke) in whitonoss and brillisncy.

He ulso welded these motals on 1o iron and steel st s white
heat, and strips thus welded were rolled out to the finest
number without separating from each othor. —Berickte d. d.

ch. Gen

800t vou Rowes. —Colleet some soot from s chimney or
sove where wood s used for fuel, put into an old piteber,
and pour hot water upon it.  When cool, use it to waler
your plants every few days.  The effect upon plants Is won-
derfal In producing a rapid growth of thrifty shoots, with
large thick leaves and & great number of richly-tinted roses.




May 31, 1879.]

S8 Flantalns and Bananas.

Of all plants which are the produce of the tropics, none
aro superior in interest to the plantaing and bananas, two
closely allied species of the geous Musa. Of the soveral
specios of this genus, one his recoived the spoeific nnme of
paradisicca, under the supposition that it was the ** (ree of
1fe," or the “tree of the knowledge of good and evil,"
spoken of in the Seriptures, St Pierre obsorves that the
violet cone at the end of a branch of plantains, with the stig-
mas peering through like gleaming cyes, might well have
suggested to the guilty imagination of Eve tho semblance of
# serpent tempting her to pluck the forbidden fruit it bore,
as an ercct and golden crest.  Though some of the spocies
attain a height of 20 to 30 feet, they are herbaceous plants,
growing up, flowering, fruiting, and then dyiog down to
give place to other shoots from tho same root. Tho fruit
ripens in succession from the baso o the apoex of the flower-
ing stem, so that on the samo plant flowers and vipo fruit
will be found associated.  Ono stalk of fruit will attain threo
fect, and bear from 120 to 160, even 180 plantains, the entire
weight of which would bo from 50 to 70 1b.  Dried plantaing
form an article of internal commerce in India, und, in o fow
instunces, have been exported.  When deprived of their
skin and dried in the sun, they are reduced to meal, in great
request in the West Indies for children and invalids. A re-
cent French exchangoe states that efforts are being made in
Venvzueln to got up un export teade for meal of this sort,
the supply being mueh greater than the home demand, Pro-
fessor Johnston states that the fruit approaches most nearly
in composition and nutritive value to that of the potato, und
the meal to that of rice.

All the species contain o large number of spiral vessels,
and afford a strong and valuable fiber, from which cloth and
cordage arc made. The substance called manila hemp,
much employed for cordage in America and Europe, is ob-
tained from ove of the species (Musa textilis). Scarcely any
parts of these useful plants are devoid of use to man. A
limpid fluid issues from wounds in the body of the plant,
which is used in medicine, as is also the root. It has been
recently stated in a foreign medical journal that the pro-
perly which these plants possess of keeping the surrounding
s0il moist (as pointed out by Boussingault) has been taken
advantage of to afford shade and moisture to the coffee plant
in Venezuels; and that the cultivation of the latter has there-
fore been greatly increased.

Still another industrial use has lately been proposed for
the fruit in the latter country, this being the distillation of
brandy. Banana brandy, even from the first distillation, is
said to buve a pleasant taste and smell, recalling that of the
fruit, 1t contains 52 per cent of alcohol.  As two hundred-
weight of the froit produces about ten quarts of aleohol of
962, bunana brandy may yet be destined Lo play as important
& parl in economy as the alcohol of the sugar cune.

Ramie Fiber and lts Manufacture.

This fiber, the utilization of which in textile manufactures
has for many years engaged the attention of practical men,
still continues to command a large amount of notice, It is
undoubtedly deserving of ull it receives, because if the diffi.
culties that bave hitherto stood in the way of its extonsive
use can be overcome, we shall have at command a fiber that
will do much to emancipate manufacturers from dependence
upon the American cotton, the Russian flax, and the Italian
and Chinese silk crops.  Besides the independent position it
would take on its own merits, it possesses qualities that
would enable it to be substituted, by means of a little ingo
nuity, for any of those fibers.  If it can be produced suflici
ently cheap it may even become s permanent substitute for
one or more of them, und to o considerable extent. displice
them.  Whether such an oceurrenco would be an advantuge
or otherwise time only could roveal,

During the past month we have had submitted to our notice
some specimens of goods manufactured entirely from the rhea
plunt fiber,  The raw materinl in ity dried state, as it is taken
in the first process, wus shown. This is a pliant, reddish
brown, struw-like substanee,  After pussing through the first
stage it yields s long, light flaxen-colored fiber, of greut
strength and fineness, and which appears to be divisible to
an extreme degree.  The next forms in which it was exhibited
wore in wet spun and dry spun yarns. In the formor It
possessed o solidity which gives it n somowhbat wiry nppenr-
ance and grent strength; o the second it s nlmost as soft ns
wool, and may almost be mistaken for it, These yarns
wrought futo cloth displuy similar churncteristies, One speci-
moen appears very much like n good brown Hessinn, and anoth
or o Belfast brown linen, A third had passed through the
bleaching process, and showod its capability of being adapt
ol for table linen, napking, dispers, ote, 1t blenches elearly
and eyenly, coming up of s rich pearly whiteness, with ucool,

pleasant r.m-l, put with more fiber on the face of it than alinen
urticle would possess,  In ench phase of it the distinguishing
fosturcs are great strength and probable durability. Tnanoth-
or ease the fiber had been reduced to its finest condition,
spun into u soft, pearly=white hoslery ynrn, und worked into
un undershiet, possessing all the softness, luster, nod beauty
of o stinilar articlo In silk

Bo far ws the & Nowed us Lo dincover, it \\nll"l unpe
pesr 1o be froe from Hi Antingulshing fault of Chinn grass,
s cnnnot ho removed,
other fubrics woven from ynrns on
tirely of this fiber, such W goods, ribbons, dyed und
l"i"'l"l fabrics, either compluted or in process, und which
Lown when necossary. The specimons uxhibited

] voentor stated
from which creas I'he invent \

that be lhuel numerous
drosn

could e

Scientific dmevican,

| formed an interesting display, the importance of which, Imwv!

over, depends entirely upon whether, as affirmed, they have |
been produced by o process and at n cost that will enable the |
rhea fiher to tnke Ity position in commercinl markets us n
proctically useful article,—7oxtile Manufacturer.
- e re—
THE EDIBLE MUSSEL.

The common edible mussel, Mytilus edulis, atiracls our
special attention on pecount of its value as an article of diet
und commerce. l

In the accompanying engraving, Fig. 1 shows the animal |
Inid open to view, the left half of the trisngular shell |
having beon removed, while the brim of the mantle has been 1
thrown back a little to allow a better inspection of the inner |
organg,  Both parts of the shell are alike in shape and size.
The hinge or lock uniting them is located in the smallest

Fig. 1.-EDIBLE MUSSEL.
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a viscid liquid substance seereted in the byssean gland, which
is sucked up into the apertures of the end of the foot and
drawn out into thrends, which hecome quite firm in o short
time.  Onee attachied to o rock or log they resist the aetion
of the strongest current and the heaviest gole,  Fig, 2 05 »
correct representation of the mussel a8 attached to w fxed
object,

1f the mytilus desires to change its residence it drows itself
forward as far as possible, and attuches o few threads as far
ahead as the foot reschies, At thesame time a few of the old
threads are severed.  This manipulation is repeated until o
suitable site is reached.  Although this mode of locomotion
is extremely slow, the animal nevertheless mannges to tra-
verse considerable distances in this manner.

The edible mussel inhabits, by preference, those portions
of the shore which are lnid dry at low tide; and in the neigh-
borhiood of the mouths of rivers, where the percentage of
salt in the water is low, broad thick bands may be observed
covering that particular sectivn and marking it distinetly.
Sometimes as many as 2,000 individuals have been counted
on an area of one square foot.,

As above mentioned, the animal prefers water containing
only a little salt. It abounds, therefore, especially in those
European waters cut off partly from free communication
with the Atlantic, as in the German North Sea, the Baltic,
and the Adriatic, They have also been acclimatized in the
Caspian Sea, the water of which is not extremely salt.

In northern waters the edible mussel attains its full size in
four to five years, and in the Mediterranean in one to two
years. When they propagate each individual produces (they
being hermaphrodites) millions of offspring.

Besides being almost indispenaable as bait for certain fish,
they are extensively used as an article of fcod. They are
largely cultivated in all European waters, in so-called “parks.”
In the North Sea these consist of large numbers of trees, from
which the smaller branches oply have been cut, and which
are planted in the bottom of the sea at such a distance from
the shore that their upper portion is partially laid bare at low
water. After four or five years they are raised, stripped, and
replaced by others. In the bay of Kiel, Germany, alone
about 1,000 of these trees are annually planted and about

angle of the triangie formed by the shell, and both of the lat- |
ter end at this point in short conical elevations. At the op- |
posite end there is asmall opening in the shell corresponding |
to the anus of the mussel; and in close proximity runs a
short fringed tube connecting with the inver organs of re-
spiration.

The peculiar digital form of the foot and the presence of
a spinning gland or byssus are churacteristic, und both are un-
doubtedly related to the stationary mode of life of the ani
mal. The hypothenuse of the shell being the fuce side of the
mussel, A is the brim of the mantle of the Jatter. On both

1,000 tons of mussels are brought on the market. Bad sea-
sons occur, however, both with respect to guality and quan-
tity, owing to various causes. In the Adristic the mussels
are raised on ropes extended between poles rammed into the

' ground. The ropes are raised and stripped once in eighteen

months,

American Sumac.

Dr. William McMurtrie, Chemist of the Department of
Agriculture, has been making elaborate investigations as to
the relative amount of tannic acid and coluring matter in
American and Sicily sumac. He finds the Awerican pro-
duct, when properly gathered, to be fully equal to the fo
reign. Samples of Winchester, Va., sumac were collected in
the months of June, July, and August respectively. Of

_ | these samples those collected in June and July were mixed

varieties, and of the product collected in August we secured
samples of the leaves of Rhus gladra and Rius copallina
separately.

In reporting his experiments Dr. McMurtrie states that
in some of the tests tho precipitates obtained by means of
the solution of the June collections of Winchester mixed
sumac were perfectly white and very much eleaner than any
obtained with the Sicillan product. “* The difference in the
color of the precipitates obtained from the solution of the
June collection and that obtained from solutions of the
samples of lster collections, was sufficiently marked to prove
that the great difficulty in the way of the universal omploy-
ment of the American to the exclusion of the expensive
Sicilinn product may be obvinted by making our collections
carly in the season—tbut is, in the month of June. The
percentage of tannic acid is not, it is true, quite us high us
obtains in July, but it compares favorably with the Sicilian
product, which, be it remembered, communicates o slightly
yellowish tinge to the gelatine precipitate.  The amount of
coloring matter found in the July coliection is sullicient 1o
account for the difference of $50 o ton in the market values
of the sumac of home and foreign growth, regardless of the
proportion of tannic ucid.  We would therefore udvise that,

Fig, 8, EDIBLE MUSSEL,~ (Myfilus Aiwlia)

gidos of the mouth, 1, will be noticed the long, narrow, folded
tontueles, (0 s the exterior, T the interior respiratory musele;

| 1 and D wre muselos controlling the foot, B, under and behind
the buse of which b sltuntod the byssus or spioning gland. .
From Ity cavity w groove extends along the lower side of the
foot, und ends at Ite tp In o transverse cavity eontaining n
|small plate, porforated by soven small apertures, used for
{sueking,
By means of the foot and the byssoan gland the animal is
[ enabled to spin n not or barb, C, consisting of numerous thin
threads, attached frmly o the surfuce of the rock or other
object formivg its abode,  These threads are produced from

{njurious effeet, the collections be made in July,

for the purpose of tanning white and delieatoly colored
loather, the colleetion be made in June, while for tanning

| dark colored leathers, and for dyeing and ealico printing in

dark colors, where tho slightly yellow color will have no
It appenrs
that for all purposes the sumae collected after the st of
August is inferior in quality. In view of the faots hero
presented, we cannot help urging upon manufucturers the
Importance of encouraging the home produgtion—of Insist-
ing that the collections be made early in the season, In ordoer
thus to bring about sucha change in this matter ws o provent
the annual expenditure of over $800,000 v gold for the
sumue of foreign growth,”

NEW AGRICULTURAL INVENTIONS, '

An improved teap attachment for corn oribs, patented by
Mr. Adam Harper, of Boswell, Tud., consista in combluing
with the raised and slutted bottom of the corn house u serios
of swinging side rueks that rest inwardly on & subjacont
i 4 *

floor. 3

"Mr. James W. Rudolph, of Carmi, DL, has dovived an I
proved agrieultural imploment, Uit is mtﬁmm
ing und diggiog, and s easdly adjosted for cithor uso,




A machine for dropping corn and other seed at regular
intervals, and also dropping at the same time a regulated
supply of fortilizing material into the hill, has been patented

by Mr. Geo. W, Miller, of Fawn Grove, Pa

An improvement In harrows, patented by Mr. George Lot
of Little Georgetown, W. Va., consists in an ar- | ledge. ‘
. which renders the draught of | Jower, of this author, and In 1578 published & corrected and

tenmyer,
rangoment of yielding toeth,
the implement light, and lossens the

Mr, Honry M. Keller, of Nowark, O., has patented an im-

proved harrow having tecth of peculiar form, and provided
with o clod crushor, that brenks up the clods as the harrow

adyanves,

c¢hanco of breakage.
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GERARD MERCATOR, THE COSMOGRAFPHER.

Scientific Amevican,

lvolumo on chronology, written in Latin and published at
| Cologne.

| Bven after the discoveries of the 16th and 16th centuries,
| and in the lifotime of Mereator, the works of Ptolemy wore
| atill regarded as the groundwork of all geographical know
Mercator was a great admirer, but not an implicit fol

| revised edition of the maps or charts of Agathodwmon which
'nvcnlu]mlmwl the work of Prolomy. Bix years later, he re
| publistied this colleotion of charts, twenty-seven in numbor,

Il.n;zollwr with the text of Ptolemy's eight books on geogra- 1

phy. This work added greatly to the reputation of Merea-
tor as n goographer and scholar, and iy still held in high es-
[ timation by modern authorities,

Gorard Y aventor of the !  We now come to the work of Mercator commonly known
map pmj:&::::ﬂ::ch:‘::;:ﬁtml:::l:. t\‘\"t:.ln l‘mrl(l on the 5th | ashis Atlas of Modern Geography, |§ml which he did not live
of March, 1512, in the small town called Rupelmonde, in to complete.  The modern application fnr (lu: word "ullu‘n"
East Flanders, about eight miles from Antwerp. He was | we owe Lo Morcator, and originated with this ‘\\'urk. 4+ h'n
the youngest of six children of a poor shoemaker, Losing | introductory pages 4.»|‘ the book, wlfh-h wns p\lhlnfllml by his
both parents at an early age, he was kindly cared for by a gon after his father's death, contain a g::nvnlugmnl tree of
great-uncle, to whom hie became indebted for the advantage the ancestors and descondunts of Atlag nl,'(.'m:t-lnn M yll!ulngy,
of an oducation in the best schools of the Netherlands. At | who, as a punishment for leading the Titans in their war
the age of cighteen he entered the University of Louvain, | against Jupiter, was condemned to bear the heavens upon
where he was eventually matriculated under the faculty oflhls slmuld'o.ra. As Humboldt has adopted the Greek word
arts, which nearly corresponded with the faculty of philoso- ‘ “Kosmos" as a title ln'}ho crowning work of his life, so
phy in & modern German university, Remaining at Louvain Mereator adopted ““ Atlus ™ as the title to the work which he
till his removal to Germany, he at first devoted himself to | planned and projected as the crowning work of his life, He

philosophical studies of such abstruse subjects as the origin, did not mean to call it an Atlas, or the Atlas, but simply |

pature, and destination of the physical universe, and beeame | ** Atlas.” He never intended to give to it the generic sense
absorbed in the great problems of science and revelation. | in which it 1s now used, as applicable to any and every col-
He found it impossible to reconcile the Mosaic account of | lection of maps; but as there was no word in the classical or
ereation with the doctrines of Aristotle. Here he began to | modern languages that had done such service, the title was
tread upon dangerous ground, for in Louvain, as at Paris, |bormwcd incourse of time by otherchartographers, until it has
the suthority of Aristotle in the domain of physical philoso- | gradually lost its special application, and come to designate
phy was sacred and supreme. To dispute or question the simply a collection of maps. From the treatment 1o which
perfect consistency and harmony of his teachings with those | two of his works were subjected by the Catholic Church,
of the church was heresy. Finding no one to sympathize | Mercator has been supposed to have been a Catholic; but
with himin his doubts, Mereator left Louvain and secluded ‘ this is said to be an error. His posthumous work on the
Wimself for study at Antwerp for soveral months; but creation was condemned in the Index Expurgatorius because
whatever skeptical views he may have had in regard to the | its treatment of the doctrine of original sin bore too close a
divine inspiration of the Scriptures were dispelled before he | resemblance to the teachings of Luther; and his chronology
returned to Louvain. was prohibited on account of the extracts contained in it

As Mercator grew older he began to turn his attention to | from writings that had been condemned.  Mercator, having
the practical problem as to the best means of carning a live- | lost his wife in 1586, married again. His second wife was
lihood.  Having obtained permission from the Faculty of | the widow of a burgomaster of Duisburg. The issue of his
Arts of the University of Louvain to give private instruction | first marriage was six children, three sons and three

in mathematics, he thus began to support himself; and
having previously chosen for his vocation the manufacture
of mathematical instruments, he was thus enabled to estab-
lish & workshop of his own, where he manufactured astro-
lobes, astronomical rings, globes, ete., of great accuracy.

As a chartographer, Mercator appears to have begun his
career by the publication of a map of Palestine, at Louvain, in

daughters. He died in December, 1594

The fame of Gernrd Mereator rests chiefly upon his
achievements in the department of mathematical geography
and chartography. He is known to us, principally, as the
inventor of the projection which bears his name. The value
of what is now known asthe “ Mercator Projection ™ was so
little appreciated at first that his successors did not deem it

1587. Increased interest in religious malters paturally led | of sufficient account to place it in the Atlas of Modern Geo-
10 an increased demand for such maps. No copy of this has | graphy. If it ever occurred to the inventor that this rather
come down to us; but it seems to have been well received, | than any other of his productions would immortalize him,
as it was highly praised by his contemporaries. His next  he probably banished the idea long previous to his death. It
work was a map of Flanders, undertaken at the request of l seems to have been thrown aside and forgotten, or only re-
certain Flemish merchants. He traveled over the country, | membered as a scientific curiosity. It is unknown exactly
making surveys and measuring heights and distances. 1t | when Mercator’s projection was first used; we only know
took three vears to complete the work, and it was published ' that about the year 1630, the French seaport Dieppe was the
at Louvain inthe year 1540. A masterpiece of his handi- ' principal emporium for the sale of nautical charts, and that
work, at this period of his life, was a large terrestrial globe, | those then sold at that place were mostly on this projection.
which he finished in 1541. This isnow lost, but the original i The practical signification of Mercator’s projection is this:
dmwings for its exterior surface are still preserved at He says to the mariner: *“ If you wish to sail from one port
Brussels. This became the means of commending him to | to another, here is a chart and a straight line on it, and if
the favor of Charles V., from whom he received an order you follow this line carefully, you will certainly arrive at
for & complete set of mathematical instruments for useon ! your port of destination, The length of the line is not
his expeditions. About this time he was maimed. In correct, yet it points exactly in the right direction. Conse-
1544, there occurred in his life an incident which has been | quently, if you follow the line, you may get to your des-
only recently brought to light—he was imprisoned as a | tination sooner than you expect, or you may not get there
heretic. It appears that ao imperial edict was issued at as soon. But you will certainly get there.”

Brussels, by Mary, queen dowager of Hungary, condemning | Suchare the leading features in the life of one to whom
all hereties o death. Under the operation of this edict, forty- | Malte-Brun paid an eloguent and fitting tribute when he
three citizens of Louvain, Mercator among the number, were | said: Modern geography dates from Mercator.,” The
noeused of participation in what was styled the ** Lutheran memory of Mercator has been sadly neglected by the Eng-
heresy.” | lish speaking races, and until the recent paper of Mr. Elinl

We have no information as to the cause or circum- F. Hall before the American Geogrphical Society, no full
stances of Mercator’s discharge from imprisonment; all |account of his life has appeared in our language. We are
is shrouded in mystery; we can only glean from the records | indebted to Mr. Hall's paper for the materials of this brief
of the time that be must have been imprisoned nearly four sketch of the celebrated cosmographer.
months. After his release he resided at Louvain seven | - -
or eight years. He made a new set of instruments for the |
Emperor, to replace the former, which had been destroyed:; |
and completed snd dedicated 1o the Bishop of Liege a celes-
tial globe of the same size and style as the terrestrial one
which hie had before presented to Granville,

In 1552 he removed to Duisburg, in Germany. Here he
shortly after completed for the Emperor an astronomical
ring and a set of globes olegantly equipped and ornamented.
There was o celestial globe of glass or crystal, and on it
were engraved the constellntions with o dismond.  Inside
of this wis u terrestrinl globe of wond,  Attaehed to this set
were a compuss, an hour cirelo, o quadrant of altitudes, and
other instruments,  In 1654 Mercator published st Duisburg
a large map of Europe, which, more than uny other work of
his, contributed to his fame as o chartographer among his
contemporaries. This I now lost, although n reduced
copy of it published by his son still exists, In 1504 he
published a map of Great Britain; in the samo year, a map

A

DAVID PAGE.

In the death of Professor David Page, LL.D., which oc-
curred at his residence, Newcastle-on-Tyne, March 9, geol-
ogy loses one of its most popular expositors and voluminous,
and practiced writers,

Professor Page was born in Fife, and the earlier yoars of
his life were spent in literary occupations in his native coun-
try. Bubsequently he entered the employ of Messes W, &
R. Chambers, of Edinburgh, and took an active part in the
preparation of their large serios of edueationnl works. Dur-
Ing his connection with this house, the once-celebrntod hut
now hulf-forgotten ** Vestiges of Creation " made its ap-
pearance.  Although Robert Chambers has always been
credited with' the greater share of this anonymous volume,
Page is supposed to have lent powerful assistance with his
versatile pen,  Leaving the service of the Mossrs. Chambors,
he embarked on the sea of suceessful nuthorship, and, fol-
lowing in the wake of Hugh Miller, kept up an interest in
of Lorraine, based on a trigonometric survey mude by him- | geological science, by his voluminous writings, which wore
self. In 1509 he made his fiest appearance, after his re- | ehameterized by o gracoful and casy style not usunlly pos
moval to Duisburg, as the nuthor of u printed book—u folio | sessed by scientific mon,  Ie rewrote his * Introductory
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Toxt-Book of Geology,” and prepared an advanosd text-
book on the same science. He also published works on
physieal goography, and various popular works on geologi-
| enl subijects,  Taking up the study originally as an smatesr,
| he ultimately dovoted himself to it professionully, although
| he i not eredited with much original power as an olworver,
[ In fact, field work for him was almost fmpossible, owing to
? physieal infirmity, yet e had o moxt Iueld and ploasing way
[of presenting the discoveries of othors before non sciontific
Lrendors,  On the establishment of the College of Physieal
'S('h'nw', nt Nowcnstle, he was choson Professor of Geology.
Hero he pursued his voeation with mueh zenl and suceess
until within a short period of his death. He was in the
slxty-fifth year of his nge,

—— - —
The Now Northwoest,

In along review of the condition, prospects, and possi-
hilities of the vast and comparatively undeveloped country
lying to the north and west of Minneapolis, Minn,, the
Northwestern Miller says that the Northern Pacific Railroad
pnsses nearly through the eenter of the finest wheat region
on the face of the earth,  Nearly 800 miles further north
another great trans-continental ruilway s being constructed,
and our Canadian neighbors oven contemplate building o
railrond having its northern terminus on the shores of Hud-
son’s Bay, It will thus be seen that to the north and west
of Minncapolis is a vast and productive sgricultural region,
oxtending fur up into the British posscssions on one side,
and losing itself in the mountaing of Montaun on the other,
It is capable of producing wheat enough to supply the
world, and the water powers of Minuesota alone are capable
of converting the larger part of its product into flour, It
embraces within its limits immense forests of pine and hard
wood, and mines of iron, copper, silver, and gold. Nuture
has provided in abundance the clements necessury to the
support of a great population, and the population is now
coming.

If is only within the last few years that o systematic effort
has been made to develop this valuable section of the nu-
tional domain. The success of the pioneer settlers has bheen
such as to attract the attention of others secking homes in
the West, and the stream of immigration thus started has
suddenly swollen to gigantic proportions. Lust year the set-
tlers poured into Western Minnesota and Enstern Dakota by
thousands; this year they are coming hy tens of thoussnds.
As yet only a tithe of the maguificent wheat Jands of the
western portion of this State are under cultivation, and the
sod of the greater part of Dakota’s fertile prairie is un.
broken. There is a steady exodus from the eastern part of
this State and from Wisconsin and other States, of young
men and old men, to the ** promised land,” which, if it does
not literally flow with milk and honey, does promise an-
abundant harvest and a competence to those who are willing
to work hard and wait patiently.

It cannot be doubted, the Millor remarks in another con-
nection, that this great accession to the wheat growing ter-
ritory of the United States will have a marked influence on
the milling industry of the country, With an abundant
supply of breadstuffs prices must rule low, and the margins
in flour manufacturing be small. Every effort of inventive
skill will be made to cheapen the manufucture and better
the product. The inevitable result must be that the making
of wheat into flour will be done in large mills employing
immense capital, and that the class of small combined mer-
chant and custom mills will become a thing of the past.
The present high standing of spring wheat flour, which
many have thought and some have hoped would be lost with
the exhaustion of the Minnesota wheat fields, will be main-
tained through the superabundant supply of the choicest
kinds of hard wheat from the new flelds now being opened.

e
Sclentific Views of Nature.

Who does not see that Galileo, Descartes, Nowton, Lavoi-
sier, Laplace, have changed the foundation of human thonght
in modifying totally the idea of the universe and its lnws,
in substituting for the infantile imaginings of non-scientific
nges the notion of an cternal onder, in which eaprice and
particular will bave no thoughtt Have they diminished the
universe as some think? For my part I think the contrary.
The skies as wo see them are far superior to that solid vault
spangled with shiving dots and upborne some leagues above
us by pillars which contented the simpler ages. I do not
much regret the little spirits that had wont to guide the
plancts in their orbits; gravitation does the work much bet-
ter, and if at times I have a sad remembrance of the nine
angelic choirs wheeling round the orbs of the soven planets
and for the erystal sea that lay ot the feot of the Eternal, 1
console myself with the thought that the infinite into which
wo look s really infinite, and w thousand times more subline
Lo eyes of true contemplation than all the azure cireles of
Angolico of Fiesole. M., Thiers rarely allowed a fine night
to pass without gazing upon that boundless sen, ** It s my
miuss,” he said.  Tn how far do the ehemist's profound views
upon the atom surpass the vague notions of matter on which
the scholustic philosophy was fod \—Ronan, s X5 9
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Clothes Mothw, csiiet

To keop furs and woolen goods from moths close wr
ping in paper is enough, though a little mﬁmm
into the package 10 keep off other insects. Alm »
do if there are no holes in it, and no openings

o S

moth o ereep in. - Of course care must bo taken to havi the
articles free from moths when put away, w b W




0 Inwn and praotico on Both continonts, and
oM unequalod facllities for proouring patonts
WWM to our fuallitios for proparing
I spocifications quiokly, the applionnt oan
neod Lhat his caso will bo flod 1o the Patont Of«
iy, Evory applioation, in which the toos

*been pald, |a sent complete-including the modol—
h /OMos tho same day the papers aro sligned
ot aur office, oF recelved by matl, 8o there s ho dolay tn

e Mmmt wo often hear from othor
_Another advantage to tho Inventor in seouring
hix patent through the Scientiflo Amorlcan PPatent
~Axgenay, It insures & special notiee of the invention in
the SCIENTIFIO AMERICAN, which publication often
opens negotistions for the sale of the pAODL OF MAN.
facturo of tho articlo. A synopsls of the patent lnws
In forolgn countnes may bo found on another pogo,
and persons contemplating the woouring of patonts
abroad aro Invited o writo to this oMo for pricos,
which have boen reduced In neoordinnco with the thnos,
and our perfected facllitios for conducting the businoss.
Address MUNN & CO., 0ffioo SOLENTIFIO A MERIOAN,

Business and Pevsonal,

The Charge for Inwrtion under this head b One Dotlar

a line for each inwertion ; about elght wors to a ling,
Advertisements must be recelved at publication ofice
as early ax Thursday morning (o appearin next iesve,

The new fragrant Vanity Fafr Clgarottos, New com-
binations of raro Old Perlque and Virginia,

The best resulis are obtained by the Tmp. Buroka Tar.
bine Wheel.aud Darbor's Pat.Pulverizing Mills., Send for
descriptive pampllets to Barber & Son, Allentown, Pu.

Steam Tug Machinery, Engines, Bofllers, Sugar Ma.
chinery, Atlantio Steam Engine Works, Brooklyn, N.Y.

Wanted.—~We wish to do Drop Forgings In exchango
for new or good second-hand Milling Machines. W. H,
Bakor & Co,, Syrnouso, Makers of Brooch-loading Guns,

Wanted—The address of Manufucturers of Korosene
Stroot Lamps, R. YL, Frazoo, Toledo, Town.

Patent Paper Boxea as applied to all wrapping pur-
poscs. Send for sample, stating sizo, to Wi, Meschen-
moser, 1% Willlam St.,, Now York,

Downer's Antl-Incrustation Liguid, for the removal
and provontion of seale in stoam boilers, s safo, effoc-
tive, and economical. Fully guaranteed. Try it. 17 Peck
Slip, Now York.

We have opened o sample depot for American goods,
and wish to negotiato with manufacturors seoking Span«
Ish markets, We shall be glad to recolve catalogues,
price Lsts, and samples of American products, Address
Herrero Hermanos, Cadls, Spain,

Having enlarged our capacity to 90 crneibles 100 1b.
onchy, Wo ure propared to make castings of 4 tons welght,
Pittaburgh Steol Casting Co,, Plitaburgh, Pa.

H, Prontise & Co,, 14 Dey St,, New York, Manufs,
Tups, Dies, Scrow lates, Reamers, ete. Send for lst.
Vertical Bngines, F.C, & A, E. Rowland, N, Haven, Ct,

Howard Patent Safety Elevators. Howand Iron Works,
Bamalo, N. Y.

. Wanted—Consignments of Machinery, on commission,
pew store near Liberty St. Superior advantages. No
charge for storuge. Address P. 0. Box 1013, New York.

Just Published.—A complete history of the Steam
Engine, 400 pages, 163 illustrations, and 156 portraits.
Price by mall, $2.50. Send for circular, Frederiok Keppy,
Selentific Book Publisher. Bridgeport, Conn.

Self-feeding Upright Haund Drilling Machines of su-
perior construction. FPrutt & Whitney Co., Hartford, Ct

H. W. Jolins' Asbesto= Liquid Paints are in use by the
United States Navy and Treasury Departwents (light-
house and life saving stations), and oo the United States
Capitol at Washington.

“ Workshop Recelpts * for Manufacturers, Mechan-
fes, and Sclentific Amateurs. Illostrated. $2, mall free.
E. & ¥, N. Spon, 48 Broome St,, New York,

For Sale Cheap.—A few State Rights for a Clothes
Lino Fastener, just patented. John A, Worley, Cleve-
land, O.

For Scrow Catting Engine Lathes of 14, 15, 18, and
Ziin, Swing, Address Star Tool Co., Providence, It L.

Shaw's Nolse Quieting Nozzles subdivide the steam
toto nuerous fine streams. All parties sre cautioned
agalnst purchasing from infringers. T. Shuw, 915 Ridgo
Ave., Philadelphia, Pa.

The Horton Lathe Chincks; prices reduced 30 per cent.
Address The B Horton & Son Co.,Windsor Locks, Conn.

For Sale.—A New No. 5 Silles & Parker Geared
Punching Pross; Intest and best; chenp; no nse for it,
B. D, Washburn & Co.. Boston, Muss,

Lincoln's Miling Muchines; 17 and 20 in, Serew
lathes. Phoonix fron Works, Hartford, Conn.

Alr Gane —I1, M. Quackenbush, Manufacturer, Her-
Kimer, N. Y. "

Bollers ready for shipment. For a good Boller rend
10 Hilles & Jones, Wilmington, Del.

The only Portable Englnes attached (o a bofler having
eold boarings. Tho Peerless and Domestio, Franeis
Horshoy, sucoossor (o F.F. & A Landis Lancastor, I'a

Magnots, Insulated Wire, ete,, for exporimonts, Catn
logun froe.  Goodnow & Wikhtman, 176 Waahington Bty
Boston, Mass,

Hhaw's Morenry Gaoges, 0 1o 50,000 1w, nooumte, res
Hublo, And durable. 0. Bhaw, 916 Ridgo Ave, Phila, 1'e

Noew Pamphilot of ** Burnhum's Standurd Tarbine
Whoe! ™ sont froe by N. ¥. Burnham, York, 'a.

Bhoot Motal Prosses, Ferracute Co,, Bridgoton, N, J.

Use 11 W. Johins' Ashestos Roofing

Vertleal Burr Ml €, K. Bullock, Phila,, P,

A Cupola works bost with foroed hlast from n Baker
Blower. Wilbenham Bros., 2008 Frankford Ave,, Phils,

Witlras Lonther for Pollsliing Agrlenlturil Tnploments
and ull kinds of metal. Greone, Tweosd & Co, N ¥

Por Sold Wrounght Tron Beams, ote,, soo ndyortine
went,  Addeess Unton Iron Al Pittaburgh, 'a,, for

Nehograph, uto
D

Prosecw ad Tools for working Sheet Metal, ete,

Prult & othor oai tools,  Bliss & Willlaos, B'klyn, N Y
Bplit Palloys at low prices, and of same strongth and
Bipearation s Whole Palloys. Yooom & pon's Shafting

Waorks, Drinker Be., Muliadelplis, 18

| meeting two valuable papers were read: ** Cable Gmp-

American,

Srientific
Forsaith & o, Manchestor, N. 1L, and 213 Contee
Bt, Now York. Specinlttos.—Bolt Forging Machines,
I‘uwnr. Hummers, Combined Hand Faee Eugines and
HOso Carrlngon, now and 24 hand machinery. Send stamp
tor ustrutod eatulogues, stating Just what you want,

Linen Howe, ~8izin: 136 in., 200, 9 fn,, 2e; 246 In.,
Wo. por fuot, 10 largo dis . For prico lsts
OF 1l wizon, also rubbor ned loon hose, address Buroky
Fire Hose Company, No. 18 Barclay St., Now York,

Nlckel Plating.—A white deposit gnaranteed by uxing
ourmatorial, Condit,Hanson & Van Winkle Nowark,N.J,

Neodle Poluted Iron, Brass, and Steel Wire for all
purposes. . Crabb, Nowark, N. J.

The Lathes, Planers, Drills, and othier Tools, new and
second-hand, uf the Wood & Light Machine Company,
Woreester, aro belng sold out very low by the Gearge
Place Maohinory Agency, 131 Chambers St., Now York.,

Hydranlie Prosses and Jacks, new and second hand,
Lathes and Machinery for Pollshing and Bofing Motals,
E. Lyon & Co,, 470 Grand 8t., N. Y.

Solld Emery Vuloanite Wheels—The Solld Original
Bmory Wheoel — other kinds imitations and Inferior,
Caution,~Our namo s stamped In full on all our best
Standard Delting, Packing, sod Hose. Buy that only,
Tho best Is tho cheapost, New York Belting aod Pack-
ing Company. 57 and 8 Park Row, N. Y.

Portland Coment—Roman & Keene's, for walks, cls-
torns, foundations, stables, cellars, brid reservolirs,
broworios,oto.  Remit 25 conts postage stamps for Practi-
eal Troatlse on Comonts, 8. L. Merchant & Co., 63
Broadway, Now York.

Steol Castings true to pattern, of superlor strongth
and durability, Gearing of all kinds. Tlydraulie oylin-
dors, erank shafts, cross heads, connecting rods, nnd
machinery castings of every description. For prico st
and oircular, sddress Chestor Steel Castings Company,
407 Librury St.. Philadelphia, Pa.

Dismond Saws. J. Dickinson, 64 Nassau St., N. Y.
Excelsior Stecl Tube Cleaner, Schuylkill Falls,Phila,, Pa,

Steam Hammers, Improved Hydraalic Jacks, and Tobe
Expanders. R. Dudgeon, 24 Columbia St., New York.

Elevators, Froight and Passenger, Shafting, Pulleys,
and Hangers, L. 8. Gravoes & Son, Rochester, N, Y,

Machine Cat Brass Gear Wheels for Models, ete. (new
list). Models, experimental work, and muachine work
goenerally. D, Gllbert & Son, 212 Chester St., Phila., M.

Ruobber Hose, Suction Hose, Steam Hose, and Linen
Hose; all Wees, Greeno, Tweed & Co., 18 Park PL, N.Y.

Holly System of Water Supply and Fire Protection for
Citles and Villages, See advertisement ta SCIENTIVIO
AMERICAN of this week.

Best Power Punching Presses in the world, Highest
Centonnlal Award. A H.Merriman, W. Meriden, Conn.

Electro-Bronzing on Iron. Pailadelphia Smelting
Company, Philadelphia, Pa.

Hand Firo Engines, Lift and Force Pomps, for fire
nnd all othor purposes, Address Rumsey & Co., Seneca
Falls, N.Y., and 8 Liberty St N. Y. city, U.5.A.

For Shafts, Palleys, or Hangers, call and see stock
kopt at 7 Liberty St., N.Y. Wm. Sellers & Co.

Wm. Scllers & Co,, Phila,, have introduced a3 new
Injector, worked by o single motion of a lever.

Munnfacturers of Improved Goods who desire to balld
ap o lucrative foreign trade, will do weil to lnsert & well
displayed advertisoment in the SCIENTIFIC AMERICAY
Export Edition, This paper has a very large forelgn
circulation.

NEW BOOKS AND PUBLICATIONS.
JounnaL oF THE BoCreTYy oF TELEGRAPI
ExaciNeenrs. London and ‘New York:
E. & F. N. Spon.
No. 24, Vol. VI, contains proceedings of meetings
held November 13 and November 27, 1878, Al the first

pling and Cable Lifting,” by A. Jamieson, and ** Grap-
nels for raising Submarine Cables in Deep Water,” by
Francis Lambert, Both papers are abundantly flns-
trated, ns also iy the paper read at the later mecting by
Major C, E. Weber, describing muoltiple and other tele-
graphs at the Parls Exhibition,

Tue Frora o Ricnsoxn County, NEw
Yonrk: By Arthur Hollick and N. L.
Britton, 8vo, paper, pp. 36. Price
50 cents.

Students of botany in and about New York will find
this a handy catalogne of the flora of Staten Island,
The notes indicating frequency, localities, and so on,
will be specially helpful to collectors, The list contains
pome rare plants, and comprises nearly all those enu.
merted by Torroy ns found within fifty miles of New
York.

IaproveED DWELLINGE FOR THE LABORING
Crasses, New York: G P Putonm's
Sons, 8vo, paper, pp. 45. Price 80
cents,

An uncommonly valuable pamplilet, showing how the
groatost and most urgent want of New York clty, chioap
wid wholesome houslng for the poor, can be profitably
wet.,  The sucecss of Mr, Alfred T, White In providing
such tenements in Brooklyn proves beyond question
that, aa o wpeculation, properly constructed tenements
for the laboring clames In New York will pay thelir
bullders handsomely; while the moral, suclal, and sani-
tary advantagos of such bulldings to the oity, wonld bo
Incaloulnble.

Reoxomie MoxoanAris,
Putnnm's Sons,  19mo, paper,
conts,

No, 11 of this serion of parmphlots contalns the Hon,

New York: G, 1P,
Lach 25,

Carl Schurze's addross on Honest Money aud Labor, do-
liyered In Boston, last October, 1t may bo read with
profit by suy one inelined to harboe ** Inflation " notlons, |

No. 12, of kindeed spirit, isa discusslon of the history i
and merits of the present systom of Natlonal Banking,
by M. L. Scudder, Jr,

No. 19, Hindeances to Prosperity, fa a lecture on
causes which retard Anancial and political reforms In the
United States, dollyored before the New York Froe
Peade Club by Blmon Btorne,

No, 156 conslders Tuternational Copyright In some of

Mr. George Haven Putnam, puts very forcibly the
| ethical and political reasons for making the legal recog- |

[ nithon of braln work as property independent of natlonal

| boundaries,

Tug Anr or Soiexrivic Discoveny, By G, *

Gore, LL.D,, F.R.S. London: Long-
mans, Green & Co,  12mo, pp. 648,

Dr. Gore alma to deseribe the nature of orlgingl
selentific rescarcl, the chief personnl  conditlons of
wuccoms In Its parsult, the general mothods by which
Alscoveries arg made In physios and ehemistry, and the
caunes of fallure, Belloving that original rescarch ls an
art and not a sclence, & method of practical study, not n
colleotion of laws, Dr, Gore endeavors to show how the
Investigntor must procoed if ho hopes for success,
Whilst great aptitude for sclentific discovery mast, he
says, like any other mre and pecullar abllity, be born
In the man, it fs certain that It may, like those other
natural abilities, be asdlsted by advice and developed by
vxperience; and out of the slores of personal experience
ne on Investigator, wnd a wealth of faet and [llustration
gathered from the experionces of others, the attempt iy
mide toghow how steady thought, self development, fn-
dustry, and persevernnce, rightly goided, may lead to
valuable discoveries, The work will prove a useful
addition to any student's Hbeary, It Iv well indexed.
Coavn: 118 History Axp Uses. Edited by

Professor Thorpe. London: Macmillan
& Co. 1878. S8vo, pp. 363. Price $4.

Ten ndmimble lectures on coal, by Professors Green,
Miall, Thorpe, Rucker, and Marshall, of the Yorkshire
College, England. The geology of coal is treated by
Professor Green; the plants and animals of the coal
period, by Professor Miall; the chomistry of coal by
Professor Marshall, who nlso discusses nt length the
coal question in its broader Industrial, commerclal, and
political aspects, Profossor Rucker discusses coal ax a
source of warmth and power, Unitedly these lectures
make by far the most readable treatise on coal yet pro-
doced. It is at the samo time singularly strong, and full
of fresh and important Information, as a contribation to
popular science, The work Is Illustrated by fifty-seven
wood cuts, and (s well Indexed.

THIRTY-SEVENTH ANNUAL RErorr of THe
Boarp or Epvoarion, or tae Crry
AND County OF NEw Yonk

Tho New York Board of Education bas now 201
schools and departments under its control, on which
about $3,000,000 are snnually expended. The total
nomber of pupils enrolled s about 240,000, with an
average attendance of nearly half that number There
are besides 15 corp hools participating in the
school fund, with an average attendance of nearly

10,000,

A Revisep List or Tig Birps or CENTRAL
New York. By Frank R. Rathburn
and :;hets. Auburn, N, Y. 8vo, paper,
Pp. 45.

This list 1« highly commended by Dr, Elliott Coues as
worthy of being regarded tho Jeading authority upon
the Omithology of Centml New York.
Proonessive Jaras, By Gen, Chas. W.

Le Gendre. San Francisco: A. L. Ban-
croft & Co.

In this critical study of the political and social needs
of our mext neighbor to the West, GeneralLe Gendre
has not failed in his design to throw light.and very clear
light, upon the present situation of affairs in the
Mikado's Empire. He bas gone further, and by tracing
historically the influences involved in the recent and
progressive transformation of the soclal and political
condition in Japan, he has made possible an intelligent
forecast of the future of that remarkahle people.

FueL: Its Cosmusmion Axp Ecoxoxy.
Philadelphia: Henry Carey Baind & Co.
12mo, pp. 394 $2.25.

This volame contains an abridgment of C. Wye
Williams® trestise on the combustion of coal and the
prevention of smoke; T. Symes Pridesux’s work on
the ““The Economy of Fuel;" and a review by the
editor, D. Kinnear Clark, of recont practices in the com-
bustion and economy of fuel, In the latter part will b
found much fresh mformation tonching the use of other
fuols than coal, und deseription of recout devices for
utilzing waste heat and for the use of gas and powdered
fuel in metallungical and othor operations,

TraxsacTioNs op Tie Iuuixons Srare Hon.
TICULTURAL Sociery vonr 1877, Edited
by the Secremrf', 0, B, Galusha. Chicago:
published by the Soclety.

i L

Correspondents whose inquiries do not sppear after
o reasonable time should repeat them,

Persons deslring speeal information which I purely
of 0 personal character, and not of genanl Interest,
should remit from $1 1o 36, according o the subject,
e wo cannol be expeeted to spend time and labor to
obtaln such information without remunerstion,

Any numbers of the SOIENTIFIO AMKIICAN SUrFrLe-
MENT referred to in these columns may be had at this
office. Price 10 conta each.

(1) G. A. H, asks for an explanation of the
cause of the rise and fall of the barometer, that js, the
canse of changes in the alr's pressure, A. The course
of the barometer is g Iy in the opposite directi
to that of the thermometer; fhat ls, that when the tem-
perature rises the barometer falls, and elce rersa, which
Indleates that the barometric varlations at any given
place are produced by the expansion and tion of
the alr, and therefore by its change In denslty. If the
tempersture were the same throughout the whole extent
of the atmosphere, no currents wonld be produced, and
at the same belght atmospheric pressure would be every-
where the same. Bat when any portion of the atmo-
sphere becomes warmer than the nelghboring parts, its
specific gravity Is diminished, and it rises and passes
away throogh the upper regh of the atmosph
whenee it follows that the pressure s diminished snd
the barometer falls, 1If any portion of the atmosphere
retaing it temperature while the nelghboring parts be-
come cooler, the same effect s produced; for In this
cane, oo, the density of the first mentioned portion Is
lesa than that of the others, Henco, also, It nsnally
happens that an extraord inary fall of the bharometer at
one place Is counterbalanced by an extrmordioury rise

at another place, The dally varistions appenr to result
from the expans and tions which are
periodically produced in the phere by the heat of

the san during the rotation of the earth,

(2) A. D. gives the following method of
cntting threads on 3 inch wrought lron steam pipe.
After cutting the pipes to the proper lengths square the
enda; then cat of a piece of threaded pipe 134 inch long
square the end of it, and drive a wooden mandrel throagh
ftand Into the pipe to be cut until the two ends meet,
then center It in the lathe and chase it with an ondinary
chaser, The chaser I made myself wilhout ahab, the
V heing cut with a saw file. Not seeing this plan men-
tioned In your article on chasing and knarfing, I give it
for the benefit of some of your readers,

(3) ** Reader ™ asks: Will you please in-
form me through your columns: 1, How I having a
good thearetical but no practical knowledge of steam
engines, can ges the necessary license to run a little
steam laonch for my own amusement this sammer?
WII o license bo necessary? A. Yoa had better apply
to steamboat inspectors in your viciuity, 2. With a
Jaunch having steel boiler, no tank, no condenser, how
far objectionable would It be to run in salt water (feed
direct from oatside)? Would it merely be better to go
to the trouble of putting in & tank (taking out air tanks
from under seats) or would it be very important? Woald
| the fact that boiler is steel make any difference? A_
You should bave fresh waler tanks; steel makes no
difference.

(4) M. K. L. asks: 1. What was the right
ascenslon and declination and longitude of the planets
on April 1, 15792 Professor L. Swift gives us the fol-
Jowlng: The longitudes are as follows:

Mars,. . R A, 30h, 58m. 1le.... Dec. South IS* 48 07
2, W He..... ™ e | o8 2 —d
1h, O2m. 0ds, . * Nonth ¥ 51" 3’
0k 1B, 0w, Nty
o, M, e - ae

2. In the increase of Mercury™s velocity from * 1o 18
uniform, and what s the rate of Incroase? AL The In-
crense amd decrense of veloclty of Mercury Is not 0 1o
I8, hut from peribelion to aphelion It decrosses, and
{ucreases from apbelion to peribelion,

(5) W. T. H. asks: 1. How many cells of
the larger alze of * caslly made blohromate batterios ™
mentioned In Scxrirne Amsmcax Sorreewesr No,
150 will be reqairal to obtain & good light from the
“slmplo oleetric Hght ™ deseribed In Scrmveore Awnt-

Contalns the proceedings of the twenty d |
meeting of the Nlinols State Morticalturil Soclety; the
procecdings of the olovonth annual meeting of the Hor-
tloultaml Soclety of Noethern Ilinols; and the truns
sotfons of the Warssw Hortlenltural Soclety. It eme
braces soveral fmportant essnys and discusslon of sube
Jects relating to solontifle and practical horticulture; and
some valuable desoriptions of the State Entomologlst,
Prof: Cyrus Th , ind others, of nsects af-
fecting hortionltare.  Prof Thompeon's report on
Inwects Injurions w the vegetablo garden will be found

| of Intervet overywhaore,

Tuw AMERICAN Rurr:

The American Shp, published at No. 8 Park Place,
New York clty, wrons $8.00 per wnoam, John W.
Gritiths editor, s devoled (o navigation In all its
beanchies, Tn the prosent low state of the shipping n-
torosts of the country our loglslators sl shipowneres
will do well to obtaln 1o best lght on this subject.
From our knowledgo of the editor (who Is tho author
of soveral works on nuval architeoture), wo holieye they
can have thelr noods supplisd In the Amerloan SAip.

lesdol{dhueries
HINTS TO CORRESPONDENTS,

No attention will be palid to communieations unloss
nocompanied with the full namo and address 8F the
writer,

Nures and addrosses of correspondents will n to be

It rolution tn othies and politieal coonomy, The uthor, glven to ingnirers,

Weo ronew our reqoost that cormspondents, in reforring
to former answers or artielos, will be kind enough o
name the date of the paper aud the pago, or the nuwber
of the yoestion,

CAX Surrtexext No, 1028 A, 10 or 12, 2 Woald a
gallon Jar give foar thnes as much electeicity as a quart
Jar (o the above mentioned battory, supposiog the other
parts 0 bo proportional? A, No, 8. What slee wire
ahoull bo used In conneeting the eolls of n battery? AL
No. 1. 4 Do eolls of different elements work well
whon coupled togethor, us, for Instanes, colls of grvity,
Watson, and carbon balteries? A, No,

(6) O. E. R. asks(1) fora recelpt for cement-
{ng leather to an lron face pulley to make & belt hald
better, A, Try equal parts of piteh wud gutts porcha
Warm the wheel, apply the cemont hot, and lap the ends
of the leather. 2. What s best to use on belts to keep
them from slipping? A, Powdersd rosln, or & mixture
of powdered rosin and Spanish white, ls sometimes
wiod, but 16 In evertually Injurions to the bolt,

(T) J. K. writes: I have oharge of a ciren.

quite clear.  Sixty-five parts
added with stireing.  Tn anotl

JALe A attrrod wp with %0 pa
uhhmllkyﬂuldb




American,

[May 31, 1870.
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Xeop good for yoars. Thin paste s of extraontinary
adhoslve power, and may o usod for Jeathor, paper or

wandbioand with great suocyes,

) St J0 asks: 1, Wil you ploase tell mo
how Tean waterproof some straw  board, choaply and
quickly, Ina smnll wayt A Bithor one of the followling
yny suffloo: 1. Tko of white swax and spormncotl, caoh,
1 053 mutton suet, 4 0s.3 melt (o 1 pintof olive ofl. Or,
2, Docawax and yollow rowln, 8 ox. cachi melt n 1 pint

bollod oil, The solutlon should be applied warm, 2.

Also I olther of thiose hule dyes would be oflelont and
harmbess: Red wing, 2 ox3 sulphate of fron, 18 amine?
A. Wil probably yo no injarious offect, 3, 1 drachm

waggar lendd; Tdmohim o waiphirg 1 0%, ol glycerine, and

1 ek soft witert Ay Not (o be reeommendod, ax one

of the constiiants Is plumblo seetate,

) W, L. B, writce: In nnswer to the
quory OF L, V., Twlilinform bl tho steamer Mary

Seientific

placis, 50 nch #0 s to Alow white oo tho ground; in
higher places only enongh to slightly diseolor the sofl.
Whist will bost nontealizo thiv alkall and be the most
practicable to uset A, A loavy top drossing of mavnre
intimately mixed with elay, The  decomposition of
tho suannes forme Aelds, Tho alkall unites oF noutrallzes
he nelds e thoy are formed, In consequonce of this
the soll bovomes swooter or more propitious to vegota-
tion, whillo al tho same tme It will cause the yegotable
mattor to disappear more rapldly than would otherwise
Do tho case.  The addition of the olay is to reduce the
strongth of the mixtur, and othorwis provent Injurious
actlop of the strong stimulants apon growing vogeta-
ton,

(21) B, B, nska: What s the difference of
1ho oleotelo enrrent produced by Daulell's, Grove's, and
ollier collug In It In Intonsity o o quantltyr A, The
elootroamotive foreo of the Danioll ool Is 1079 volt,
and tho varlous wulphato of coppor elemnnts aro about

|

Chambor el for drilling rock for bl !
pones, M. M, shuor
Chnndollor, oxtagaion, J. T, Hroon
Chandellor extonslion side support, J. 0"
Churen and 1og oronm frocgor, M. Swilrt
Clusp, 11, AL Miner AL
Clothes pounder, W. AL Mooro. .
Clothios poundur, C. M, Iteod
Ulothos reol, Brown & Craw,
Caok for fuld prossure brakes, G, W
Coftin onse, 11, 1, Obotx
Coltor, onstor, 1L T Noble ...

asting pur-
: corens SN0
214,018
» 21500

ves 214,084
26N
sersrsernes saes SHE8G
tinghousoJr, 21408
204 %2
20010

Copylng and rocording maehine, C. Windrath ...
Corn oribe, trap attachmont with, A, Harper,...,
Corn Ahollor soparstor, Do Wirt. oo

CQornet, K. Wsbaeh .
[ Corsot spring, ¥, Meinbery. ..
Cotton pross, W, J. Butts., .,
Cutlory, attnohing handlos to, 1. Fislier
Dampor, A, J Rodwiy
Damper rognlntor for furnnees, D, O, Kollew,.,
Dampor rogalator for stonm bollors, A.C Harrison

core 2L4023
o den
41,000

1IN ook, Oo 1, CAIVEIL. oo v iiianvrearsnnnreranes A
IBBON DIook, I, J. AustIf oo cirerrnnnes oo
ook drilling npparatus, 1 IHOhmann,, o AN
1olling mlll, Moran & YOUung .o o NN
Raotury enging, D ADBFOY coooiiiiiiiiiiiiiiis o 214000
Iotary enghog, T By PYrOm o vt 20
Enoahnrelne muttar from vogotablo substanoos, ox.
tenoting, B0 Gennerte. . cooiviiiiisiisisissisis N0
Sl tightenor, 1, J. HOyU ooiiieinnse MWiwn
Haw handle, crossout, N, Mosher ., o Mg
Sonlo pan, O, Fomoliner.... ... o BB
Hurew maohine, wood, U, D, Rogers...co.v vooe v AT
Hovrow mochinos, mechanism for operting the
turrets of, W. N, Woodrufl .o oiviininins e AULE
Bowing mnohine, Lo B MINOE. coveiriiiennises ceves 613

| Bowling mnehing button holer, J. W, Blodgett ... 214,618

Howlng ynnching shuttio bobbin, D, M. Chureh... 214,604
Bowing muchines, meohnnlsm for operating hobe

bin winding sttaohments for, W, L. Fish (r).. B0
Hhinglo sawing maohing, G. Challoner..... vevivess SN0
BN 0 W ONIVOF vav coorsronehinnnrsdedes w20
Bkt convortiblo, 1. 1. 1, Harwood ., 26

Boll wan bullt at Meteopolis olty, on the Ohlo River, in | the sene. Tho Grove 1906, Bunson's oitele neld 1004, | paat bowrd, 0. W GWIND e s 204,006 ‘ Blato, d, Hibner oy e, PITR ]
1800, She was B2 foot Jong, wnd earried 12000 halew of | Dansen's ohromle acld 2008, Fanre's 1904, Gronet | Doerelok, portablo, J. Urdodl oo o 24,690 | Blop hoppoer, I, G s (6) ........ o #6581
cotton, belng (ho Targost boat on thi Miskissippl at the | 1005, Rlootroanotlye foroo and Intensity are the same | Deawlog framo stop motion, 11, C. Grayson....... 200,647 | Smoke condanser, oto., J . Marstull, T
Ume, Sho was burned st Vieksbung whon six montha | thing, Eleotrio I p oarbon .llnul, Molora & Cebrian...... 24510 : Sod teimmer, XD, Bddy ..., vere W00
ol o 7 " inf " Blootrio Dght, 1% AL BAIBON, oovviiin iariniiiiiina 214,69 | Spianing mule, J. Noonan, .., ... 24000

(22) W. II. B. asks: Oan you Inform me "o it rogulator, Molora & Cobrinn, 200514, 214,515 | Stamp, branding, . 0. €. Moore, ... 24057

(10) J. A. H. asks: 1. Is there any advan- | what will keop  solution of parafin with Hnxood ofl i gieotrio Hight thorma) rogulator, T'. A. Bdison.... 2UET | Stamp, onnceling, G W. Stophuns ... e
tage In what Hightning rod mon oall ** clreuit** rods <that - n lqald state, and not destroy (s deylog qualltiesy A, aind gate, wiagon, J. M. & J. HL. King ..... won 204,500 | Btonm boller, Gu DL Daly oo o, mu.m
{#, two groand rods to one polnt?  What do’ you think ‘ Tarpontine spleits, alnee (n it parafine 1x soluble. | :'Cvup;lruill\l:,c |»;-|n.'lll‘ U-“/:mol -------- o> ::4‘::: 1! ::mun lmll;»r ro;:ul(n‘lur.,:h . Harrison 20 s

O Y 8 y " wro box, W, ornum .. v ! onm ongine, D GOWEN o oviiiviiinais ciiirrainns 2

:‘ﬂ:'“:\:'l;;:;‘;"‘Ah,“"l“h::‘:\‘ng'“:lu;l\"‘n:l:;o ‘I':n f':::ilk:::“:: : M"VK“M'H' e L'_Hpﬂ'hm‘“n have been: re- Fauoot, M, Soollinger ... L+ 214,081 | Stones and other hard substancos, maching for e

L I that it affords o better geound surface, It celved from the following corvespondents, and | Fonoo, Fare & Baston .....c....... e 20,000 | Qlonning, T S. JONNIEA «oovirieieniiieiseeseens Q0
the gronnd conneotions terminato In dry earth, tho light- | examined, with the results stated : ' :::’,:',"7.,';:":\}ml‘;m:;'nl;(:i St % ;:“gg i “"";f’ ::"}',:';ﬂ',’::::"" for orimping And tapering =
ning rod will pot prove effective. & Are horso shoe | 11, 1, No. 1, Judging from your desoription they  yirp oxtinguisher, W. . Ferguson . o L4501 1 Stoves, grato and fire pot for, J, 1%, (!Illoﬂ'll;;:.:.. 24,00
magnots better than Ints, or should points | geo probably quarts oryatals contalning crystals of tour-  Piaking roel, T T, Diekson.......... cee QA6 | Syringe, J. L, Conunblo «ooin ceriareriins s I T
e magnotizod 50 o to e small needles? Ao Thero Is | yyaline—No, . 1t Is doabtices banded agate; sorme of | Flour, ote,, bin for, E, 8. THiss. veee 214,612 | Tan bark to and from lovchios, sppuemton for eon-
no advantage In a magnotio point. 8, What s your | (hoso stones are of value, Fluo cleaner, 1, G. Folthousen, ane 214,500 | voying, K, W. CIarke voevsecoens verseresronsnnss 218401
oplnfon  of tin roofs as n protootion against Meht~| i Frult drior, J, I, Sweetland ......... o 2472 Tank hoop, ¥, P. Wares ... L1450
ning! How should they bo connected with the gronnd? COMMUNICATIONS RECEIVED, Onitors, olastio gore for, G. Sehilling .....oovveen.. 214,712 ‘ Tew and coffoo pot spout, Unry & Chonto o 21501
A. Tin roofs, If conneeted with the lightning rod having | On Squariog the Clrcle, By G, O, v, R (!Ill Irurno.r. W. H. Russell ddans e 2".3!0 Telescopo, Iritsch & Forstor. «...oovviiie oo 2N
good grouni conneetions, may prove an additional pro- by ;’«»I:lcl-‘z\\'lnm~ln ll : O)A . “- . Gnto, N, Y. Bhaw... cicecenncinsnssacaens »e 214,500 | Theater nppliances, \V.‘L. Hunt. .. 2,0
tection.  The ground end of tho rod Ahonld be forked 5 AP DD ER Glass, molting and making, G. Leuffgen ... ....... 214,572 | Thill coupling, D. W. Copeland.. venrs 2458

SRR Ui SN thiat A6 Bon iitislly RO T ar: | OP-oatiot evar, By T: B MO, Glovo fastonar, W, H. BLOroy.............. - 204506 | Thill coupling, 8. T, Osmer....... vee UGN
S8 Y On the Metrle System, By G, J, Graln motor, R. [, EAMISOD.,...vvreernrrrnsnrnns 214,035 | Tobaoco, chewing, C. G. Emery. . 214,60
footiveness of the rod may be increased by flling tho Bottor Late than Nover, By A. R, C. Gradn, mode of nnd apparatus. for mashing, L. & Tobuoon pipoe,J. Riedel......er.. ., a14.596
hole mround the rod with pounded coke or charcoal. On Suspended Animation, By G. F. 8. A BN, IPiiseieesiorsacaninian sunse sesenepes oo 21472 | Toy, J. H, Bowon ...o.... v M85
The ground end of the rod should be bent away from A Voice from the Dominfon of Canada. By J, G Graln seourer, Hann & Atkinson, -+ 24,053 | Toy, C. Bohwarts..... .. oo UG
the house, 4. Is it safeto put arod Into n well? Al Dolephone Clrenit. By F. W. W Y 1o Graln tollor, D, Waugh ..covennes < 24734 | Trimming, G, G. Bates..... o 214000
Yes. On .\‘lqunrlng the (‘h'clcy ily \". D gm::h.l. \:’. ‘lleyn';:ld‘av..h zi:g | Truck, oar, I'. 'racchter.. . 214,700

% orls 4 ( W ¥ Y %

(1) J. M. asks: 1. What is the best means | On Electric Light, By W. A, 8. i vl et el iy
of fstening rubber on on fron pulley? A. Usea ce-| On Solar Circulation. By E. F. D, Iame attachmont, C. 5, Allen 214,005 | Pruss hoop, J, W, Moltby....... AT vaxs SadsRAB RS RSS 2455
ment composed of equal parts of piteh and gutta perchn Harrow, 8. Harrls,  ...onnee 214,562 | Twisting und untwisting fiber, ete., machine for,
molted togother at a modomto heat, 2, Tknow that a [OFFICIAL.) Harrow, FI, M. Koller ... 214,667 AL T SHOTWOOA i ioseavsiasorassressessaoionsesons ms
belt will run to the Jarge part of a pulley; butif a wide AE) Harrow, G. LOWonmyer ... cooeeenns «« 214,671 | Valve, rellef, D, F. Shorboudy.. ceeee 2T
belt Ix shorter on one side than the other, will the short Harrow or drg, spring, D. Waterbury.. 24,557 | Vapor burner, W. H. Smith () . 8.6%
ide work to tho crown of the pulley? A. Yes. 3./ [INDEX OF INVENTIONS Harvestor rake fonder, A, Kelser.... 214,570 | Vehicle running gear, C. Oester. i T8
What would bo the offect i€ the pulley was flat on the ::"y TRKD, Hioragy V. BIIWO0A »-cono-- b 24497 | Violin tail plece, J. E. Weaver..

FOR WILIOIX ny rake, borse, O, Scholx..... 214718 | Vise, hand, A. West tor e

taco? A. In either caso the short side will do the work
antil it & strotebied, 4. What Is the crown sheet of a
bollery A, The sheet or plate fmmediately over the

Letters Patent of the United States were
Granted In the Week Ending

T
. 458
..omamm

Hedge trimmer, T'. V. Nichols.
Heel 1ift cuttor, C, H. Strafin.
Hog seraper, R, C. Tompkins ..

Wagon jack, J. R. Angel..
Wagon running gear, R. W. Davis
Wagon spring, L. Palliam. ...

grate bare. 5, What work conld you recommend for 4 Horse power, D, FIOSK. . .ouxene .. 2561 | Wagon standard, L. W. Frederick. LM
general information on the use and care of ma- Apnl 22, 1879, Horseshoo, A, J. Bidleman............ .. 214510 | Waiter, table, H. Smith.... «eceerssseasnns e 2452
chinery, i. e, size and gpeed of palloys and their pro- Horseshoe, Moebs & Landschneld, -- 21455 | Wall pendant and bracket, J. A. Plerce.. e 45K
per place on shaft, where tighteners should be nsed,ete.$ A AXIDPRES g°;w{":r:“°°l;$'1(c.'°n_mc o -~ :":g ; 3‘? m“'m“‘ M“& C:i':;:‘ Nelotyre...... . :‘u‘:
Y 1 Th Kk ub, vehicle wheel, C. H o ‘W caso, E. C. Fitch....... it ae
S S i o the Mriplo i pke ol i\ i s Hydrostatic press, T. J. McGowan. eve ZWST | Water whoel, J. Ebersole «......... «.- e T
#EY. 08 yeoll ms tho mowt scieutific. A, We Knife board, A. M. Ward 24,7 | Water wheel, turbine, A. J. Hopewell. 2160
; g ; AL D WA euavaies A o 2, i = e et
kuow of o one work that will meet your wants. A complete copy of any patent in the annexed sty | g itting machine, W. H. & G. D. Mayo. .« 2407 | Weather strip, L. S0ullY. oo eeaeees ..o 2475
(12) F. D. R. asks: What is best to use to including boththe specitications and drawings, will be | Knitting machine, W. H. Pepper.......... 2452 | WhiMetree, apring, T- Maitland .26
il B | furnished from this office for one dollar. 1n ordering, | Knitting machine cam, Smith & Lehmann . T2 | Wick ratser, W. ¥, Smith () ... - 86
clean a person's hands of red color, such as used in | 3 Knob attachment, J. C. Hacker 24,501 | Window cleaner, G. C. Bovey. 214568
loring leather—chief | ients of color, loewood? | P state the and date of the patent desired N P SR O g 9,5 PEA S S T
coluring leather—chief Ingred , logw Tamp and reflector support, C. Bohner .. 248 | Window, dust excluder and ventilating, W. J. Orr 2186
A. You may try weak solution of ammonis. and remit to Munn & Co., 37 Park Row, New York City. | Lantern, G. JOMNStOD....cennenncannsn 214,660 | Wine or cider mill, ). H, Gettmann .......ccceees 214,560
e & Lantern, F. Meyrose... .- 24576 | Wire barbing machine, N, G. & T. D. Ross. ....... 244,506
(13) G. M. A. writes: I bave a gun which | serial machine, H. Badgley «..........cocerren... 214,546 | Lathe, button, C. H. OOt ... oveeeeeneen. 21459 | Wire stralghtener and cutter, Cross & Speirs.... . 21450
hias all the browning off. Not wishing to 2o to the ex- | Agricultural implement, J. W. Rudolph .......... 214,70 | Lathe for turning buttons, T. J. Rockwood. ...... 250 | Wood turning machine, F. Hanson.. o
pensc of putting it on again, what cheap substitute could | Airbrake apparatus, rallway, G. Westinghouse, Jr. 214,603 | Lathe for turning rings of celluloid and other Wrapper for samples, J. F. Tyrrell.... L Mg
1 use o protect it from rust? A, Apply athin cost of | Alr for motive power, device for using com- materials, Kays & Halsey.... ....ccocoeeeeann 214,665 | Yarns, finishing, C. IIASUDES. . .voveries senernneens LGS
shellac varuish, pressed, L. Mekarskl () ....ooveieiinnininnn o 865 Lathe for turning wooden rings, D. C. Lockwood. 214,672 —
3 . Album clasp, J. C. Koch, Jr. . 214,668 | Leather articles, making. G. V. Sheficld 214518 TRADE MARKS
(14) J. W. B. aske: Can you give me a8 Te- | Axie box, car, T. HOStOtter. .. oooomeeorrsis . 214,662 | Lightning rod coupling, E. C, Bacon...... .. TUS5 E Tadkor a5
ccipt for making fly paper? A, Consult Sciextreic | Axle lubricator, car, 5. J. & G. J. Shimer. . 214,592 | Lightning rod coupling, J. W. Fritsch......... ... 2458 ::::m M"m&.m o g Tan
AMWIUCAN, page 171 (12), vol. 39, » Bag holder, J. A. Swith....... P ... 214721 | Liguid drawer and A.F. Laph 852 | ’“’“M’"" am Trn
: 5 Baling fibrous materlal, press for, G. D. Luce,.... 214,673 | Liquid mixer and imbiber, W. H. Brown.... -.... 24617 13:"“':.4 m:“mmmam S
(15) A. L. I writes: 1, T wish to make an | Baling press, J. WHKES ...uvueeernecesneesasennssns 214,540 | Locomotive for single rallways, H. S. Pruyn...... 24500 "”‘M"':""“::‘ smoking «nd’ CHEWIRG
electro-magnet for o burglaralarm. How many feet of | Ballng press, G. Wyckoff .. 214544 | Loom, R, H. H. Hun ..oiceveenneerene e a‘::.ecn J B:::n & Co 706
#ilk covered wire should I use on cach gpool? 2. How g‘:: ":'"b“’; M'i‘ECh(:;l """" 214,620 i.oom h:mau motion, J. ¥, Gebhart (r)...... :‘: cignrettes, and smoking and chewing to-
ot tha con ey A, ey | Bullot box, T. Christiansen......... 214,422 | Loom shuttle opérating mechanism, 0. O'Redlly.. 21 7218
- As yoo do not intimats | po 4500 soring, F. C. Mitchell 214,6% | Lubricant, W, Smith........ I 21 Bincon, FOTtS I SOV - 1suroussasaavesasessissesss

what sort of a burglar alarm you intend to make, it will

Beer, ining, J. Gropp.........vv.es 214,643 | Lubricating device, W. J. Faul
‘I;eo‘l:npoulblf for ‘ul 10 give you any definite informa- | gayy g“gone'r, W. L. Shigley. ..... 214,528 Lubricator, 'l‘nylor‘& Miller ......
. Try X cores, 114 inch long, wind them with 8i< | gench knife, G. 8. Derr...... . ...... 214,404 | Mandrel, tube welding, A. Telfer.....

layers of No, 20 wire, 34, Wil ono eell of a gravity bat-
tery bo suficient, there being not more than twenty feet
of wire connecting the battery aud alarm? A, 1t i pro-
bable that one cell might do; but two would render the

Binder for books, temporary, G. Kraft,...... ...
Binder for indexing and preserving files, tempo-

| Mandrel, tube welding, Telfer & Collins ..

Mang comb, H. H. Sibley
Metallie can, G, H. Perkins....
Metallle can, Perkins & Brown........

Fertilizers, V. I aese TN
Hams, The Heck Provision and Packing Company. 7%
Hats and cups, Abbott & GIbson.....cc.veeees
Horse hay rnkes, Ithaca Agricultural Works..

netion of the spparatas more reliable, Boller saddle,J. F. Allen , .. 214,480 | Middlings separator, D, Charlesworth.. 214,621
. Bomb 1008, T. W. ROYS....orserres e <+-» 214707 | Middlings separator, 8. 8. Shaver..... aigny t Amoinsbag alie et T e ;’::
(16) F. N. P, asks how to mount prints or | Boot and shoe sole and plug, J. 0. Gardell......... 214,602 | Milk, preserving, C. A. Catlin ... B Bemoeranta} slgns, & c;c"""-- /T
engravings and colored prints on cloth so that they may | B9t 80d 8hos sole edge trimmer, 8.8.& C.A.Black 214,011 | Millstone dresser, D. L. Ellls...... 214,68 | d‘:" mo s md maltdt.oo‘ o T o T e
be framed without o glass fn front of them. A. Tack | 00t and slioe Insols and welt, H. C. & A, Keats. 214,065 | Millstone driver, W. F. Coohrano .. 214,62 mu‘”‘m"“‘ w‘;:u m"‘w"‘m“‘& g:r-, T v
or glio & damp plece of cotton cloth (o the edges of a | Boot and shoe manufucture, W, R. Millor ........ 214,634 | Motlon converter, R, GIY «.oovceriieaiisinsinninias 214,08 Pills, Spencor. & n' 3 P N 7910
rultable frame; cove : Bosom board, J. BOger................. «+. 2140614 | Motion, mechanism for converting reciprocating PENCEr & Brownu..cecvnearsneasnanene i
by cover the cloth with good paste; apply | Bottle stopper, A. E. Rich o 645 | Post nasal syringes, Carr & WIlAMSON..eoavvneeesss T
pasi e bac of O ety 1t mootbly on | otch siopper an appes ks, o . 7. 0001 | Munl hors Do ATRSS e, A0S | Lreparation for oloringbutter. J G, A - 53
mu;:ottr’y.‘dlm'::: ::{';nf":;f“&.ﬁ t::nt It :Lllth w?uvumh;h { ;;zttl: n:;rper tnmnor."r. A. McFarland ........ . AU451) | Musionl instruments, adjustablo key board for, g:o::‘;o:‘;m&e&&\;mumw :lﬁ:,g.m;k ". :ﬁ
b i, rpentine Lo gill | Box dre ing mnc!nlne. P.B. H. Bmith .. ... AT M. Heubaoh....oovaenes Smensadessueaves cees vonss 214,500 st and bydrulie packing, Symonds & CO. .
ol, ;;mckct. B0, WOrthloy oocsiassssses voseanse sossans 214,741 | Ol oups, feed indicator for, oo 214,580 Struw hats,J. Th e T S
(17) R. J. F. asks: Which would penetrate | l;m:a mechanism, B. A, White. cevenens 21085 | ON1 or other cans, L SANERLET. .. ovivemiaiiians cooe 20BN N GAAATATOR n;;mnntlmm‘t‘;;;aiin; milk and ralshg
waod farthiost, & ball from o b4 ruke shoe, J. M. Christopher ....... ....... OV Cr 214,620 | Ox1diging and ehloridizing furnnee, W, T, Rickard 214,625 AR .,w
plstol hield 4 inches from | Bricks and other articles from caloaroous 6lay radlock, T, H, Wichert voees.. 207G | oroam, Vermont Farm Alaching Campanyiasss ss
the wood or one from o pistol held 10 feet distanty A Process and apparatus for manufacturing, Padlook, Wirth & WiChCHt s cns otes i 2ufw | Veterinary modiclnos, ﬂoll_ﬂlmm & Camph e 180
The M(ln l:;:n{lho pl:tnl held 4 Inches distant would nm.;. . A‘naom)n AT T coo SILAAL | Papor bag maker, 8. Arkell (r) ... 8,680 :'ve:’h":l;"f" “‘w“(m::“.:‘" ?&‘;‘;;&;"%‘ﬁ; s
ponoin arthest, e, swing, H, ¥, 8nyder. o 2590 | Paper box, €, K. Hamilton, Ir... - . .. 211 XY
(18) W. & I1. ask if Buekle, V. A. Coleman....... o 2004® | Passongor recorder, 8. B. Crane. ... AR AR S 214,628 turing Company SaKeAARRAN AR AR A A RN 70
. . 08 whitewood s a hard | Buckle, B. A, Smith .., ..... o0 2172 | Pattorns for produoing designs by the sand blast DESIGNS,
wood, (o bo clawed with oak, maple, etc., or u soft | Burglar alarm, H. Clement. ... oo 214,025 Process, FL WUOTE. . ociaiieissisainnanss cesssenass ST _ 2 |
wood, ke pine, hemlock, cte,? A. Whitewood (talip | Button, sleeve, W, L. Bundy ... oo D80 | Pog flont, B, DICKINSON ..\ ccvrveasan 50 e, 214005 | Bracket, 3. I BAMKONb. e s g-}:
4

tree, botanleally Lirodendron tullpifers) is a dectduous

Button, sleeve, L. Rubens. 2508

Pon and ponell case, J. W. Bpear.....

Costors, J. J. AdEnto oo

tree, like the onk, maplo, eto, It | | Caleulnting percontage, device rnrJLKnluhl 24,510 | Manoforte netlon, grand, K. Wcuwrm;n;;s 214,001 | Ol clath, O, T, & V. B Moyer ..., 1
cally with pino, h'l!lnll I:' ‘- not ¢ 'ml.—c:l botanl- | 0ane sulce bleachor, B. B, Lauve ....occisiiarin 207 | Pipo wronoh attachment, 1. Poppler ......- L. a0 | Pattorn for oullcoos, T Dumaresq. RIALG
' DK, ete,  To color the tmber (hav- | Cap, A, M Vg
ing heartwood and sapwood the samo color) I8 classed | AP AL MOYOFIDE . oecnvinseinecnsiannisaniins 20,021 | Plantor, corn and soed, G. W. Miller . 214,65 | Spoons and forks, TG W. Hirschfold ;
with white pino ax whitewood; and fn te ) I classed | Cap, child’s embroidered, W. G. Caldwoll.. 204,600 | Plow, T, 11, Burghordt ...... PR 014,487 | Umbrella handlo, ¥. 3, Kaldonborg. . nan
(0 C)asb WAL Boft Woods 7 and In textore the wood ('ur coupling, W. L., Harvey wie LAt Mow, C, 0, WHder .o ias R S, L DT | e———————————————————————
5 ((::: ;n)ulrll'lnu.'.l. lw;inll. .............. 2700 | Prossure neonmulitor, hydraalio, T, 24,0 English Patonts Ixsued to M‘ﬂm
(10) A Bubsoriber " states that the Iarzest | Car heater Tt k' prosarthy & Osborn L | Printing m, B, Day. .ooies e 214,408 : T '
- the Inrgest | Cor heater, IT. M, Mc : 10,478 | Propone From April 2 to April 2, inclusive.

pteamer on the Ohlo River s the 179, 8chenek, which is | Car hoater, J, A, Mr:ll::-‘:” ;::::‘rr:. ! :':.:::.“;!r {;';J_,‘::wh"'wum" :::?,: Foro rogistors, A.r;:noo, Nchorkﬁdl::'.‘t -~
&'fnot shorter, but 4 feel more beam, than the Golden | ::“' replacer, D, RORSOIL. .. .00oivsierersnns 9050 | amp and blower, rotary, Phinney & Robortson,. 214,68 | Flltors, J. Grant, Hoston, Muss. EEEM S Fex d
Clty, s 1,500 tannoge, and owned by Captain A. o), | C8rshunter, T8, WIS QLT | P, e und foree, W. G, Fawoett ... eees 2050 | Fog und night slgnnals, J. W, Fowle, Bostan, Mass.

Hchenck, of Yeyay, Ind,

| Carbureter and regulator, J. Ruthvoen .. L2

ump, stonm, Tregoning & Hastings. .. ...ioeeeee 2007

Ol eann, G W, Banker, Brooklyn, N. ¥

| Carringe, A, Bink AT | Quinrts, oto,, & ” Rrook o
| Carringe, A, BIOK (..osunereecnsniininnnns g , 0bo,, apparatus for pulyerizing wetallifers Papor cutting machinery, C. Rrooklyn, N. Y.
(20) B. C, J. writes: There are many of | :‘"r:rhlxu. Lo Ao Morrlm . .oover vose o 204,80 OUS, B, 18, TTOOEO +ovvssnsronrssaranes vananas .o 214,009 | Refeigomting appacatus, ix. - J. Gllett, Jorsoy.
unmechianics in this city who own our homes, and w | ('un or or araet stand, table, X J. Davios... ..., 204,682 | Radlway anfoty switoh, J. T TIRIBEY ©ooovvaineensss 214,060 Clty, N. I, P

Bave n it yard and gardon pateh attached, bot the ‘naters, wheol for furnituro, J. Mungor oo BUENIH | Rallway switol, J. T Ealsoy ... e .. 210,630 | Stamp cancolor, A, 8, N. Cowan, Philadelphin, Pa.

80l 1s very strongly lmprognated with alkall fo low | Cuain, driving, C. Wheeler, Jr.

o 210
4,70

Contrifognl meching, ¥, Lapgon

B N

Ram, hydreanlio, 1. 5B, Millington
Itoln guldo for bridles, check, B. A, Dennls, ..., 314,554

Stamplg motnla, B, W, Iliss, Brooklyn, N Y.
Wator olosots, J. R. Moore, Philadelphila, Pa

o
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Q Eclipse Engine
NG Furnishes steam power for all
me purrn«. Driving
W MUl and for every use
'h':t‘ln nm-rlul\: and |m»

nom ne

Eleven &'«u.. "?n':lumn:n
awarded, including Centenni.
M. Refor to Ao, 1, Wwtio of
: f"ﬁ*uf E 1
- 2 torial ltustomtiong, * r | oF
- ;7(!.. Wayneshon ‘r‘:ll\n Co,, M,

VIICK "
When you wri name this pape

Hancock Inspirator.

The following Letter speaks foritself.

> Liva, O, Feb, Mth, 187,
Mesars, FAIRBANKS, Monse & Co.,

Agents the Hanoook Inspimator, Cloveland, Ohlo.
Genliemen : The Hancock Inspirator 1 bought of you s
far superior to sny pump I ever saw, and tho most eoo-
nombonl boiler feeder L know of. Tam tmiling water 40
foot and lifting 17 feot. Sinoe I huve boon using the In-
spirator, | use ono-thing loss wood than 1 did with s
r:.np for the same power. 1t requires no belts, no oll-
lornc 5 thore are no valves to get out of
order. | have not lost one minute with it since 1 had it
put on. Besides all this my bollor lnrrfnﬁl free from
sondo, The water 1 use Is hard, and with I{u' pump 1
had 1o clean the boller every two weoks, and would find
from one-fourta to one-half inch thickness of scalo on
the fucs, which was hard to remove. After usivg the
wo ., P d my boller for the pur-

with lime . 1t is as clean as the day it was put up, as
can prove by five men who work my mlrl were
nt when 1 had it a 1 would not take $400 for

he Losptoator If 1 conld not got another
V.

Yours truly, J.W. ARMITAGE.

lllngnud and descriptive circulars sent on ap-

Hancock Inspirator Co.,
52 CENTRAL WHARF,

BOSTON, MASS,
GREGG BRICK MACHINES,

AMONG THE
“Mastorpicces, Contenninl Exposition, 1876."

Awnrvdod Highost Prize, Paris Exposition, '78,
I'hie sbove a ont of Grogg's No, 2 Brick Maoh ne,
strong, and eficlont, for making and ro-prossing

i's Triple Pressure Brick Machines. Grog's Com-
u Brick Machines. Gregg's Steam Power Ro-
prossing Machines. Grogy's Hund Powoer Presses,
Agents wanted in overy eity and town. Sond for Cat-
alogue GHEGG BRICK CO,
42 Walnul Street, I‘hllsnlrlp'nlu. an.

ACENTS WANTED

for s now household wretiolo whioh affords o roady sale
W) Jarge cornma b lons,
A POOL & CO., Muchinists, Nowark, N. J.

" Cards—20 Chromo, 10 Motto, 3 Ocoun Shells, Snow-
)U fnake ote. Name on, 100, Clinton Bros. Clintonville,Ct.

A Linen Marker for 2ic.
wi(h yums full wawns ot o 1 1f desirnl.
Vil design,  Oun bortthe o/ (nbelible
A Lk, bruak and divetions b ludel

U K. Pontage Blasps 14khen
L ADANS, Livunis, N, Y,

—~—l—,
~IN
~k Annie
A3y

- S —n
\--.-r.\,'.-'

A l"“iﬂ’l'-l‘lj (HS{I'X'IIANI". T0 FILL PORITION AS
superintendont of hrass foundry and finishing shop eme.
w"’"'“ fity hands. Address Benton, Faulkoer & Bird,
New York

, -

POINTS OF A GOOD HORBE. BEING
the Report of the Committes appointed by the New
England Agricaltural Bocloty to declde upon Rules for
Guldance of Judges of Horses The Points of Excols
leuge, Kize, Color, Bymmetry o nody, Hosd and Neek,
KEyo and Ear, Feef and Limbs, fully doscribod. Hpoeed at
uw Trot, and in Walking, Style and Actlon, eto., with
he porcentage allowed for each quality. The hundnrﬂ.
Slee and Speed for Male Carriage Morses, Gounts
Driving Horses, Family Horses, Park or Phioton Horse
ete, Ab excellent Gulde In selecting anlmals.
ained 10 BOIENTINFIO AMENICAN SUFPFLEMENT Nn‘
103, price 10 conts, To Lo lind at this oloe and of al
Ouwadoslors

BISHOP GUTTA PERCHA WORKS,

. Jugs, Vals, Bottios, Mitchors, Fonnols Palls, nny
ovory variety of Avld Vossels !
and Ackd Plpes, Flexible yohons,
Bhoot for Surgieal and Dental pur
Ry thilckness. Crude G 17 Chips s ot for Cement,
s Nheot Tor Hnttors, Flociats, and ltruurl-o-. Auny
A0l syery varioby of Pure G, P Goods manu wotured to
ordur ut Nos, $20-4000 W, 200 Sty
W.W. MARKH, Buperintendent.

ESTERB R.O 0K'8 *Tos.

Water, Boor, Soda, Ink,
P, Corks, G. P
s, 4, ). Bheot of

180, 939, 160,

048, 14,
TOR DALE BY ALL OTATIONERS
THE ESTERBROOR STEEL PEN COMPANY,

Leading Numbars ¢

Works, Casden, N, J. Now York,

Scientific

American,

-

349

1 ropresonts that part
A m elastic >
oreates but little friction,

JOUN 1L CHEEVER, Tronw,

Wood-Working Machinery, |

Such s Woodworth Planing, Tongulng, and Grooving
Machines, Danlel's Planers, Nichardson's Patent Im-
r'\'V&l Tenon Machines, Mortising, Moulding, and
te-Saw Machines, Esstman's Pat. Miter Machines, and
Wood-Working Machinery generally, Manufuctured by
WITHERBY, RUGG & RICHARDSON,
M Saliabury Steeet, Worcestor, Masa,
(Shop formerly oecupied by it BALL & CO.)

]“(Ill TWO DIMES--1 pkt, each of Verbenas, "hlox,
Double Hollyhooks, Striped Fetunias, Balsams, and

Pansies. L. D.SNOOK, Barrington, Yates Co., N. Y.

THE FORSTER-FIR
MIN GOLD AND SILVER
AMALGAMATING COMPY
of Norristown, Pa., will grant
state rights or licenses on
enny termus. This system
wWorks up to assay, and re-
covers the mercury mapldly.
B Apply as above.

6 Chromo and Pertumed Cards (no Jalike), Vmo;:
Gold and Jet, 1e. CLINTUN Bros,, lintonville, Ct

ON CHRONIC MALARIAL POISONING.

Al 1. Loomis, M.D, A Highly instructive
ure, delivered at the Unlversity Medical
Collego, N. Y. According to Professor Loomis the
e Aty S o o Ty Btomae o mubehauaTeed
various, in fact, that they cannot be tabulated. The
embirace t of the spl {'
ferent forma, t

may or may Dot periodical ; dy:-

plic tr which be relleved by dys e
n{nedlu: headaches that are often treated as cerebral
di ; confuslpns of mind; staggering gaits; loss of
f:‘;{f’ in partions of the body; impairment of mental
Ities ; Inability to do work of any kind; not sick
oeno 10 go 1o bed, bm:o ill and bhabitually too tired

U
have aliments that fall within the category here men-
tioned will do well to resd the cxcellent lecture. SU-
PLEMEXT 102. Price 10 cents.

Patent JEWELER'S LATHE,

Manufactured by L. F. STANDISH & CO., 2 Artisan St
Now lHaven, Ct. Send for circular.

5 Latest Style CARDS, Bouquet, Lawn Floral, etc., in
cano, name in gold, 10c. VY B208., Merthfard, Ct,

PATENT RIGHT FOR SALE. OF A COMPLETE SET"—-
ing )ucm(n;e. ar Lo let on

Toyalty. Address
COCK, Box 30, North Adams, Mass.

mRUBBER BACK SQUARE PACKING.

BEST IN THE WoOoRLD.
For Facking the Piston Hods and Valve Stems of Steam Englnes and Pumps,

of the packing which, when In use, Is In contact with the Piston 1tod
back, which kevps the part 1 against the

rod with sufficient pressure 1o e steam-tight, and yel

This Paoking is made in longths of about 20 feet, and of ull xizos from ¥ 1o 2 iInches square

NEW YORK BELTING & PACKING (0., 37 & 3 Purk How, New York,

—

Q.Au ™D WORKiNG MACOH,'“[RY r “ s
4 :.{94" IR s

,m,‘nSP[‘f:IAL_TOQL(S.Mc >

H.B. SMITH MACHINE C27 [is.
o SMITHVILLE BUR.CON.J.
e C/RCULARS FREE,

Fan Pressure and Exhaust Blowers.
ALBERT BRIDGES,
46 Cortlandt Street, New \'ork—._

'HE ART OF PRESERVING THE EYE-
SIGHT, Adapted from the French of ARTHUR ClIIEYA-
LiER. THustrated with % engravings, A plaln, oome
s:rehemlve Treatise, l;x}'uunlnx the Anatomy of tho
ye; the Phenomena of Vislon, and the Refloction,
Refraction, and Dispersion of Light; the Ophthalmos
scope and its Use : Disesses of the Eye and Treatment
Long and Short Sight, with lastructions ; Catarsct -n-'
Astigmatism; Manufacture of Spectacies; Colored
Glasses and thelr Use; Number and Foct of Lenses and
thelr Mountings; Hygiene of the Eye. Wonders of the
Eye. The Tear Apparatus. Mu of the Eye, Nods
and Cones ; the Retina Magnifed. How the Eyoadjusts
itself to distance. Double Convex, Plano-convex, Con-
cavo-concave, and Double Concave Lenses lustrated
and their Action fully explained. How the Dispersion
of Lizht is neutralized; the Achromatic Lens. The
Eye a Camera Obscura. How wo see cvcmhln’ In-
Fixed, Hand, and Achromatic thalmo-
scopes. Thelr Use: how disease is detected, with the
Healthy and the Discased Retina fllustrated. Louch-
ettes for Strablsm; Spectacles for Cross-eye; Iritls;
Trichiasis; Albugo of Cornea; Musem Volltantes, or
Flying Insccts; Pterigion; Staphyloms of Cl)mO:J
Sclerotitls; Cono-sbaped Cornen: Onyx; Perforat
Cornea; Ophthalmia; Hemernlopy; Diplopy; Myosisg
Jcmlop!. The foreg: Aliseascs, what they are, thelr
Symptoms, and tment described, with valu-

| STEAM PUMPS.

HENRY R. WORTHINGTON,

230 Brondwny, N, Y. S3 Waier si., Boston,
Tur WorrineToxN DUPLEX PUMPING EXGINES FOR

WarTen Wonks—-Compound, Condensing or Nan-Con-
densing, Used In over 100 Water-W orks Stations,

HTeAM PuMes—Duplex and Single Cylinder,

Price list issued Jan. 1,1879,
wilh a reduclion exceed-
ing 30 per cenl.

WATER MeTens., O11 MeTERS.

l((;l:l'; Fxtablished
'ENTS 1543,
per pound. Steel  Tom

warranted
not to hreak

Warnanted of
the hardest
temper, and and  Faoe of
never Lo seltle, Fieat Cast Steel.

Bettor than any English make, and only one that is fully

IIWARRANTED!!

30 sizes, fram 12 Th, to SO0 lbs.
Catalogues furnished on application.

PATENTS at AUCTION.

jur Monthly Sales. Vor terms, address N. Y.
PATENT EXCHANGE 67 Liverty Street, New York.

FOR SALE, AT A BARGAIV,

extensive manufscturing perty. on the river, at
Hahway, N J,, hear three depots (one hour from New
York). Engine and fixed machinery in good order.
Large store rooms, offloes, ete

WEAVER, 18 Broadway, New York, Room 5.

FOR :lAl.K.-J'..mpl:-u et ;It;\'rl"l‘ AT A’V‘
Price £35. Address CHARLES GLESBERT. P. O, Box
¥, Belleville, Ontario, Canada,

Baker Rotary Pressure Blower,
(PORCED BLAST )
Warranted superior to any

able ciulons how to avold Disease. Mf“‘:-'m' gr other.

Long Sig and opy, or Short ex! ve

treated. Franklin SW@ Cataract; lh-Opcn.tkn{ wn‘Bmm BROS‘

by Extraction and by Depression shown. § Astigmatism, 2318 Frankford Ave.
curio ent sb that ‘every » PHMILADELFHIA

slightly astigmatic, Spectacles, ete.. for Ast 1sm A

oW C s are cut for Lenses,
facture of Optical Glass. *“Pebbles” condemned. Cup
Ball, Lathe, and other Tools for Making Lenses Illus
trated, and Practical Directions. The varfous Kinds ot
s; Bleylindrical and Prismatic Lenses, Colored

G how made, how to select them, when and

Miscases of the Eye.

several mpoy

Gogzles, Railroad >qums o8
Chevaller's Scale of Lenses for Myopy and
Presbyopy. Vislometer; Puplll 3 Axiomet.
Besiclometer. Eye-giass a Poulie. Hand

Lorgnons or Quizzing Glasses. Valuable Directions
forall; the Hygiene of the Eye. Simple Home-treat.
ment for Weak Eyes. Care for the o of dren
and Infants. What Lamps should be Used. How to
m:helho}m Instructions to the Aged. Extraction
of Forel les from the Eye. Blo--uhe- and thelr
oomg:ol . Recipes for Eye-washes and Dii ns
for thelr Agpuuuon. The whole contalned in SUFFLE.
MENTS 1235, 127, 130, 136, lgﬂ. ll'l‘lr 147,
Price 10 cents each, *0 cents for series. uSo had
at this offico and of all newsdealers,

0 0f Churconl Stanpin

DUC'S ELEVATOR BUCKET,

uso in Flouy """"',‘ir.“"‘o,'ﬂ;":“""' Hlmlmr
. ptrong and durablo
. Many thousands in use. %

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y.

ofineries, ete.
No corners to

TRON RAILWAY TIES AND SLEEPERS,
By Cuanres Woop, C.E. Twelve illustrations, Tho
various Systems of Tron Sloopers: the Bowl, I'ot, or
Oval; the Lonfuuduml Wrought Iron; the Trans-
vorse Wrought Iron. Practical experience with cach.
Durability of Wrought Iron for Sloepers. Adjustment
of Gauge on Carves. Snrouulnﬁ()u(. The Barlow Come«
bined Sleeper and Kall. Hilf's

{ounegger's, and Thom«
non's Systoms. Serre's and Hattigs' Sgllt'ml. l?l:l.o:lw'n
and Polol's Bleepers. WOO(I'I&OO‘ ystem. ho sove

sral systoms llustrated. with particulars of Rallasting,
Epikos, Koys, Collars, Chairs, knd Tools; Labor, First
Cost, 1o Wear, Corrosion, ete.

TEAM ENCINE
AND BOILERS,

Wood nud Ivon Working Machinery.
(Send for clroulurs.)
GRO. M. Crarr, BELCHER & BAGNALL,
Manager,

3 Warerooms ;
40 Cortland Street, N. Y,

PATENT RIGHT FOR BSBALE.—HAN-
cuc;k'- (.7u||nhlnlod Bu{ulur l:lnntx:( -n-ldlhmr lt?uh;":l:rul
a any bu r or tramp to ontor s door with m

u::. yAd{lr:::u:“d‘. llj\x&x&. Box 330, North Adams, Mass,

BEST ANDCHEAPEST
FOOT POWER

SCREW CUTTING

ENGINE LATHES

SEE FULL DESCAIETION In 1Juu'

SEND ron ﬂus‘r‘s’&m CATALOCUE
GOODNOW & WIGHTMAN
176 WASHINGTON ST BOSTON MASS.

FIFTY SIRUP RECIPES FOR TOUSE-
hold pu Mineral Waters, ote., to wit: Slmple
Sirnp, () Lomon Sirup, Mulberry Sirup, Yaolls Sirup,
Vnnmn Oroam Hirup, () Cream Hirup, Ginger hllll]vl
Orango Sirup, () Plneapplo Birup, Nootar Slrup, Bhoriw
Hirup, Hrnwh‘ruv Hunans Sirup, () Calfoo B r\lp Wild
Chaorry Blirup, \Vln(nmrm-u Birup, (4) Huruu‘mrn M i,
Muplo Hirup, (2) Chooolnto Sirap, Coffes Crepm Hlrup,
Ambrosin Hlmp, Hook and Cluret Birup, Bolferine slrup,
Capsloum Klrup, Chorry Birup, Strawbarey Sirup, 1)
Haspborry Sirup, Pouch Hirup, Hlsckberry Sinig, Orgoat
Slrup, Ontawba ‘ilru n Milk l‘um-h Blirap, Immr.uu.v
Sirup, Hherry Cobbler ®irup, Exoelslor Birap, Paney

Steup Currant Birup, Frambolse Slrup, Maldonhalr
Blrup, Orange ;,‘luwu Sirup, Clupsmon Byrup, How
o mukn Hirupe

othy, .
Colognoes {ur Jm Km Rpom, by (oo, Lols. With
rocipon for the produotion of proparmt ons Lhist porye 1o
Moastng porfumoen, doeodorizers, sud cosmetiy Jutions
le'lvl.t:nl;:- 77, Vrivo 10 cents.

FOR IRON AND NTEEL LA'I‘}IK |mu|u. :ln’l‘ll yon
) 1 alreular 10
Machlolata o Q0% COORT, Koath Norwalk, Conn,

CHROME STEEL.

WAREHOUSE, 98 WILLIAM ST, NEW YORK,

OHN W, QUINCY, Mapngor,
hwnuul‘u'-d for -lro-‘u th, clurublllly. wuel un!-
orw seud for clrculars for praat | uL '
will do 30 per cont, mare wor B ther
Cust Stoel and that i ischenpost wud best touse,

CATARRH. — BY DUDLEY 8. REY

wolds, M. 1), Charactor of the Discase. Tho Eplzootio
W Catarrh Acute, Chronte, and Drey Caturrh ront.
wont, Applinnees, sto.  Additio oli, ne Milk
ot Proatment. of Ithoumatl [l Furelyn
Bodios from the Bya, I Consnmption onlative, ote,

FUPPLEMENT SA. Prioe 0 couts,

. 8 T - s
HOW TO REMOVE STAINS AND
Spota from Linon, Cotton, Woolens, and Silk. Belng o
tably of Specitic Directions, -huwim&ho' to proceed In
removing from oach of the above kinds of goods any
stains n{tluv following’ charnoter, to wit : Stains of Sugar,
Glue, Blood, Albumen, Grease, Vornish, Ol Paints,
Stoaring, Vegotable Colors, ed Wine, Frult Stains, Red
Ink, Allsarine 1ok, lron Rust, Ink made with Galls, Limoe,
Lyo, Alkall Stalns, Tunnin, Green Nut Stains, Coal Tar
stalns, Wagon Groase, Acla’ Statns, ote. By means of
this valuable table of directions any Yemn.by Pro-
viding himself with o fow simple chemicals, and using
thom as directod, may readily cloan any species of the
above goods, nnd if necessary set up o cleaning ahop
This Is ono of tho most convenlent snd valusble papers
on the subjoct vver published, Contalned in SUFPLE-
MENT 138, Price 10 cents,

A l'ltA(!'l‘lC,\.\!I.uTREA'l‘lSE
COMBUSTION OF COAL,

Including Descriptions of various Mechanical Devices
for the KeonomiloGeneration of Hoal by the Combustion
of Fuel, whether SOLID, LIQUID, OR GASBOUS,

ny
WILLIAM M, BARR.
1 YOI, LARGE VO, ILLUSTIRATED.

Price, ruru Hoth, = - - - 82,50

L Lallf Movoceo, = . B - R
Sont, postago pald, to any part of tho United States
upon recdipt of the price " Addross

YOUN BROTHERS, Publishers, Indianapolis, Ind.

¥0OD WORKING MACHINERY.

C. (NG, AING. ¢ING
LANING, NG, NG, ¢ING,
MATCHIMO"?.(ORTl
TENONING,CARVING

WA £

BM"LV)E?; §cn02L SAWS
UNIVERSAL ¢
ViR iE 1y woo0 WOR FERS,

J.A.TFANY & CO.

CINCINNATI,.O.U.S.A.

THE DRIVEN WELL.

Town and County privileges for making Dyrive
Waells and alling  Liconses under tha estabiished
Amerienn ):\vrun Well Patont, lossod by the year
Lo rosponaiblo partios, by

WM. D. ANDREWS & BRO.,
NEW YORMNK,

ON TITE PROGRESS OF AERONAUTICS,

—An gmay read boforo th eronautioal Soclety of
Gireat Ivllllu by Froderiok \\?. l}mmy. Boorvtar oIcho
Assoolation. A vseful and Interosting papoer,  Contaln«
o brief aoocounts of the most recent tria . Hoons
having wechunioal propolling nttaghments. The rmn\rm
dlmensions an bost forms for balloons with prope rI\Y
maohinory, CUnloalations of ¢ wl-mor oxertod by birds
i travoling through the alr mrl holr mothods of action
Caleutations of the meohunion! o uiniton

serind navigation, os Indloated by the fNight
Report of balloon trials hlvlua vortionl scrow E"r ars,

made by the British War Oos. Alr nav
“pushing ” balloons, Experimontal trints af
1y’s apparatus for tosting the Lifting Power of plane
surfaces whon oxposed to wind currvnts  Description
and dimenstons of Moys' steam Avrial Locomotive, with
an sooount of ita practical trind at the Crystal Palace.
Deseription of Moys' comarkable self-lifting stoam n‘p
ine nnd hollor, of one horss power, but walghing only
:Snr(umn pounds, with dimensions, wrrmngement of thi

WIting Cans, obe, SUPPLEMENT 80, Frice 10 cunta,

HOW TO MAEKE A PHONOGRAPH.

Full Instructions, with Bight Workt Drawings. Half

Size. Construction easy and I ve. These draw-

{gp are nfum an actual working
e

explanations are o plaln and
tntelligent perann Lo const:
coesaful operation

L]
in SCIENTIVIC AMERICAN SUPPLEMEST No. 133,
10 cents. To be had at this office and of all ne

e L i
Scientific American
The Most Popnlarps‘:IZ(izcs :’:-per In the Werld.

VOLUME XL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1599, a

new volume will be commenced. It will continue te bo
the alm of the publishers to render the contents of tho
new volume as, or more, attractive and useful than any
of its predecessors,

Only 8$3.200 Year Including Postage. Weekly,
52 Numbers o Yeunr,

This widely cireulated and splendidly (Hustrated
paper is published weekly. Evory nmumber contains six-
teen pages of usoful Information, and a large namber of
| original engravings of new Inventions and discoverios,
representing Engineering Worka, Steam Machinery,
New Inventions, Noveltles in Mechanios, Manufactures,
Chemistry, Eloctricity, Telegmphy, Photography, Arehi.
tecture, Agriculture, Horticultare, Natural Histary, ete,

All Classes of Readers find In Tue Soiexree
| AMERICAN & popular resume of tho bost sclentifo Ine
| formation of the day ; and it is the alin of the publishors

to present it in an attractive form, avolding as much as

posalble abstruse terms, To every Intelligent mind,

this journal affords & constant supply of instructive

reading. It is promotive of knowledgo and progress In
| every community whero It clroulates,

Terms of Subseription,~Onoe copy of Tue Sores.
TIVIO AMEIICAN will bo sont for one pear- 5 numborn
postage propald, to any subseribor In the United Statos
or Canada, on recelpt of three dollurs nud twenty
conts by tho publiabers; six months, $L50; thros
mounths, §100,

Clubs,~One extra capy of TURSOENTIIO AMERT-
CAN will Bo sapplied gratis for every olub of foe subscriden
at 8L each; additlonal coplos at samo proportionata
mto, Postago propald,

One copy of "THN BOLENTIFIO AMEMICAN and one eopy
of THE SCTENTOIIO AMERIVAN SO FRLomENy will bo sont
fur one yoar, postage propald, 1o sny subseriber In tho
United States or Canada, on reoniph of soven dollars by
the publiahors,

The safost way to remit is by Postal Onler, Deaft, or
Kxprosa, Money carofully placed Tuskda of envelopes,
pocurely sealod, and ourrootly addrossod, saldom goes
aateay, but be b the ponder's riak.  Address wll lotters
nod mwako wll anders, deafta, olo,, paynhls to

MUNN & CO,,
37 Park Row, New York.

To Farelgn Subseribors~Undor the facilitios of
the Postal Union, the SCLENTIFIO AMERICAN Is now sont
by post direet from Now York, with reguiarity , tosobsorib.
ors (o Gront Deltaln, Tndla, Australls, sud all other
Nritiah colontos | (o Franco, Austria, Noelgium, Germany,
Rusals, and all othor Buropoan States: Japan, YWrsall,
Mexion, and all Btates of Contral and South Amerios,
Terms, whon sent Lo forvign conntrios, Oasads exeepted,
ol fOr BOTENTIRI AMEIICA N, | yoar ) B, gold, for
both BOUENTIFIC AMNIICAN and BUPHLEMEST for |
your. ‘Thisincludes postage, which wo pay, Hemit by
posta) order or (it Lo ordor of Munn & Oo, 57 Parly
Kow, Now York,

|
|
|

AN

el iy




Sdvertisements,
H‘Mﬂ I.-‘&:::w“'r line.

may Aead advertisonents af the xame rate
-wmp-. Adver-

by mnearurement,
o a-h'bq’.hml::.a.m'

VRN BN

When the little enginoer explo-
3 when luon vc lu l- dm lhu mil is
x‘:l:" ll.la ('b’ﬁ!‘-(ﬂ(htl‘ in

nll vmmlmnt oy dealers,
Jst, address the man-
Nos, 2% X &8 North Front

"1'.......3‘ :j*

AR EI\TGINES |

-On. \o Papincer.  Absolutely Safe
venlent power lmvm Nl}.RPlLL
m WER Aln S.\l.l\ﬁ(\l. nawm Wuhlmun SO NWY.

WA\'I’!‘D —S«\\nd-hxn-l mn.\ s Crusher In good order,
Q.’.“" for cash. Send particulars to Box WIS, Rockiand,
ine.

P()WER SHEARS
ml& & PABRKER PRESS OO, Mlddlo(owu.a.

RS 3 Printing Press

Prists casds ladels Ae. (Self-loker 0&) 18 laeper oo
For borinrm ve plesscey, w-pcuau, Do your own ad-
verlaing wnd priatiag.

type, ourds,
e, for 3§ stasga, Lel-cylco.g riden, Conn

BAXTER ENGINE FOR SALE.

A second-band ¥W-borse po ne, with 15-horse
powes boller. in good cond u-.n. “-l Do sold cheap.
PHOTO-ENGR .\Vl\(- co.,
Park Place, N, Y.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and N8 Reade Streets, New York.

ESTARLISHED 184,

JOSEPH C. TODD,

Exgixree and MacHINisST. Flax, Hem, Jum.nape

[Mav 31, 1879

Scientific
Louisiana SUGAR Growers.

From & lni!;vﬂ“ oont of aum yan be » obtained o

r‘d ] How of Julon must (o yield from
15 to I'!lb- n':::uf-ums-nlln‘ to place, caltivation,
and manuiscturing

Cane pplien e  fuel lh-nI
i

nocessary " manufacture. Apply
P A.DE LA“{‘..\N‘ l";:' Il--n--lu;u. Sandwich Islunds

DEAN BROTHERS,

INDIANAPOLES, IND,,
Manufneturers of

DeanSteam Pumps

Boller Feeders nnd Pump.

v :
: ﬁ\x
tug Muoachinory for nl

.
‘| e ‘a
PUEPORON.

RAIE OPPORTUNITY, =0

proprictor, advanced In years and desirons of
m]ﬂng ln»m active control of business, would sl at a
in, or convert Into a Joint stock company and retain
nterest hitmsolf, & Foundry and Machine Shops, with
ANl thelr machinory and fixtures complote, and now
erowded with custom work, haviog cost upwards of sixty
thousand dollars, and the --n!z of mamitude for
130 miles on the Mississippl Rive B varions points of
which may be morn specimens of work of these shops at
Stiliwater, Winons, \(.q.n»‘mv Dubuque, Fulton
Lyons, Clinton, Musoatine, and on many of the "'-‘l'

p propriot rnt Clinton, Jows,
For particulars, address the proprieto by i ok

FOR SALE CHEAP,

A very handsomo double barreled, central fire

EXPRESS RIFLE, -

No. 577 bore. Welghs about § 1ha.  English solo leathor
case with tools complete. A splendid weapon for deer
and bear shooting., Bullt by B M, Riley & Co,, London.
Address HODGKINS & HAIGH,
2% Broadway, New York.

DIXMOND ROCK DRILLS

Thé only Machines giving a solld core showing exact
matnre of rocks passed throneh

THE AMERICAN DIAMOND ROCK BORING Co
NEW YORK

SEND FOR PAMPHLET.

l(‘llOﬁ(‘Ul'mﬁﬂ ern (s In--r-.ﬂ
M Metoorvlogical 1na mmrm- ne

lnclo
l‘ y reduce

send threo stamps for lu.-lrnlvd Cata-
l?.l‘hlludrlphln. Pa.

rhoes.,
ogue. R. & J. BEC

Oakum snd Basping Machinery, Steam ).ngl:u- Bollers, |

ote. [ al«o manufacture Baxter's New Portable Engine |

MX Can besoen in operation at my store. A one
M-I’ef portable engine, comuplete, $135; two horse- |
ywer, $£25; two and & half horse-power, $23%0; three
prse-power, $25. Manufactured exclusively bv

J. C. TODD,
10 Barelay St., New York, or Paterson, N. J.

An -'n:ine that -um without
77T S\ Boiler. Always ready to be started
e JA Land to F!I'F at once full power.
\ SARETY L KooN oM
CONY 1ENCE.

‘ Burns common Gas and Alr. So
/ steam, noaa.l no ashes, no fires,

— Almost no axundmce.
THE NEW OTTO SILENT GAS ENGINE.
Usetul for all work of small stationary stoam engine.
Bulit In -lu-a o{'.l( ;. und 7 1L 1 by SCHLETCHER.

M'l S5 Chestour Street, Phila,, Po.
. s. Mn-ulnz & Couy 111 Liberty St, N Y,, Ageots

Mill Stones and Corn Mills.

We make Hurr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Whoeels, Pulleys, and
Gearing, specially sdapted to Flour Mills. sSend for
autalogue. RS

J. T. NOYE & SON, Buffulo, N. Y,
4 T Vl
Pond’s 001S,
Engine Lathes, Plancrs, Drills, &c,

DAVID W. POND, Worcester, Mass.

HWORNS

Liquid Paints, Roofing, Boller Coverings,
Steam Packing, Shnmmg.. Fire Proof Coatings,

PO Dustsirrive Paics Ly,

Ceme
H.W. JOHNS M'F'C CO. 8T MAIDEK LANE, 1Y,

PERFUMERY.—BY W. A. SAUNDERS,
Pharmacist.—A valuablo and mmlml r upon the
proparstion of Perfume Extraota. (lh‘?uma‘:lm for
Hu- preparation of the most pmmlnvnt and popular Per-
lumm now on the market, direetions for the pre ton
and eompounding of the Ingredlonts, ote The Formule
rmw Kiven embroe the preparation of the !ulluwlim
‘orfumen :  Jockoy Club, Moss Rose, White Rose, Vie-
toria, Ess, Bonguot, Musk, I’ult‘huuly Milleflour, Yiang
Hpring Viowers, Wood Violsts, \‘ml Kods, Tube«

oo, la-{vlmnu(ln. Rondoletin, Now Mown Hay, Frangi-
pinnl, Clove Pk, vxum. Migoonotto, BUPPLEMENT

A5 Price 10 cents

Bookwalter Engine,

Compuet, Bubstantial, Econom-

NEW AND2-TIAND ENGINES Axp BOILERS CHEAP | Toct

for cash. O, 5 GOODWIN, Ofl Cley, Pa.

"\\l) SAW ‘lll I, SAVES THHREE MENS
labor., . HILLS, 7 Chambers St., N. Y.

EDMUND DRAVER,
Manufactarer of First-clsss Engineers' Instruments,
Established in 1530, 226 Pear St., Phila., Pa.

MILLS

For Crushing Hunn. Fire Brick, Clay,
l'hquxhllu Hoofs, Horn, also for
Grinding Wheat, Tobacco, Palnt, Slate,
Corn, Sumae, Coal. Chalk, Bark { “offee,

Black Toad, =a umw. Cor h'nﬂl

ﬂlllm Ores, And muny of e s Latun
oes. Shafting, Pulleys and \lnchinwy |
) mceneml Manufactured

WALKER BROS. & (f\

2ird and Wood Strects, Phile.
AND WEIGHTED

DAMPER
REGULATORS B E S T GAUGE COCKS,
MURRILL & KEIZER. # HOLLIDAY ST., BALTIMORE.

BALDNESS.—BY GEORGE H. ROHE
LD. A brief but Highly Useful paper, showing th

of Baldness, how Dandrufl is pmlueml why tho
Hn.lrﬂlln off, with explanations of Kafosi's Prompc. and
Effectual Eemedy nnd Reelpo for the same; together
with Directions and General Advice for Preventing
Baldness, Restoring an psorving the Hair. This is
one of the most Useful, l‘rnru:-nl. and Valuable ‘Papers

')\

Tulsla,

“COOKE & BECCS, Sell'g Agts.,

HARTFORD
. -~
STEAM BOILER
COMPANY.
W, B, FRANKLIN,V, Pres't. J. M, ALLEN, Pres't,
Invested in Wall St. Stocks mnkos
$ln l[] $] 000 free oxpl;«lnmg everything
Address BAXTER & O0., Bankers, 17 Wall St, N.Y
SS and 90 BEEKMAN ST,
Manufacturers of
_WATER CLOSETS.
b Simple In construction, perfoct
Ing all sewer gas, and cleanly in
_— ¥ @very way.
AIDS TO DRAWING.—A VALUABLE
papor contalning: (1) Engravings and Descriptions of
Acourntely and Quickly Copying Drawings, l'holngmph-
Maps, Dingrams, ote,, nkm;znanplN larger or smaller

“Amrrlr.m.
Inspection & Insurance
J. B, PIERCE, See'y,

fortunes every month. Books sent

The J.L. Mott Iron Works,

DEMAREST'S PATENT

in operation, thoroughly exelud.

the Comtruction and Use of the PANTAGRA I'll for
uru!uwmmc--lxnurl.hm-rl nal. intelligent person

may construct and use the nnlcmp by following the
directions hero given. (2) Also, Dmwings and deseription
for the Construction of the CAMERA LUCIDA, asimple
nnd valuable lttie ln-tmmom for making drawings
direct from tho object, and in Copying, Enlarging, or
Diminishing Drawings, Photographs, ete. ((3) Also,
Drawings and deseription of the CAMFRA OB.-('! RA,
a stmple, effoctive, and cheaply made lttle instrument
by which umd-cnpc( Dwellings, and other objocts ma
be caslly dmwn by sny person with ncrun . althuug
unskilled In dmawing. (§) Also. THE S ETCHING
FRAME, with dmwings descriptions for Construc-
tion and Use. A handy contrivance for htne. and
ollmn for assistance in outdoor dmawing. portrakture,
ote. () Alm, THE REFLECTING DIU\“ ING BOAR
A slmple device In which the reflection from a pane of
Inss {3 made to throw down upon paper an image of the
nwln;. o bem od : all the operator has todo being
to draw the outline befure bim. (6) Also, THE TRAN>-
PARENT DRAWING TABLE. sho hu'r!umnltmd
A drawing board in which the lght is mvm under and
upwanl mn h the drawing, thus g)fudllaunﬁ
thoe makin, Ml“ of nny dm
FROPOR O\A.l. DIVIDERS ; belnx a simple Instru-
mont for onlmxln‘ or reducing drawings from one scale
DK‘I' gln Baudlty. %) Also, THE
num' l\'ﬂ Rb Ll device for the (‘or-
[‘en‘pﬂ.‘uve lines in
Dn-!n: oon-tru o!l!l u:ese various instru-
maonts is munlmra with engrav nnd accompanied
by plain, simple Jdirections to e -n at &
small cost o make and use them. ms he most
Valuadblo 'aper of tho kindg ever published. m whole
contalped in SUPPLEMENT 15S. Price 10 cents.

THH T ANI

T'H CO..
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.

JANIMIN -0 st \n.lr- s AL, Holbo vn Visduet, 8 C,
LAV ERPOOL-£2 The l-u.pl- I
GEO, FLACE, l 1 Chisinbers st.,

ROCK DRILLING MACHINES
AIR COMPRESSORS

New \-n Agent.

MANUFACTURED BY B0\ eiouRockDane Co

FITCHBURG MASS

SPARE THE CROTON AND SAVE THE COST. o

Driven or Tube Wells

furnishod Lo large oo
» comsumers of Croton and llhlgnm-.d
:‘,:"‘ r. WM. D ANDREWS & BRO., {14 Water Si..
e """"“'"‘ patent forGreen s American Drive n\\ el
hnr uhulvln In-ml ol

- yrometers' Ovens, Hot t Fipes,
Botler Floes \ulrrhx ated Steam, O =tills, n-h

HENRY W. BULKLEY, Soe \!:nnfﬂﬂu""
lu Brosdway, N. Y.

DYSPEPSIA. BY Dr C. F. KUN
Symptoms. Appetite Diminist Stom: e
mur,n slower than Normal "‘l"':’"‘;u"l:-hull" .”“I:
In Children. Chronle Cases. 1y {;W -la e .1’.“',',.,;"3’

SEND FOR PAMPHLET

100 mueh l—uod by Indigestible ¥ G
rangemott ; Titered Conditious o i
Treatment., \r.nruhmwm should e Kasily Mgestible;

taken Little at o Time; and Digested befors me
takon. Necessity of Few and Fiain Dshoes, Trmu":,};
when Stomach is Overloaded. Alding Gustric Juice
Treatment In Febrile Diseases. Contalned In Scrxx-
TIPIC AMERICAN SUMPLENMEST No. 129, Prico 0 cents.
To be had at this office and of all nowsdealors

SHEPARD'S (7EI.RI£IU\'I‘ED
330 Serew Cottinz Foot Lathe.

Foot and Power Lathes, Drill Presses,
Scrolls, Clrenlar and Band Saws, Saw
Attachments, Chucks, Mandrels, 1st
Drilla, Dogs, Calipers, ete, Send for
eatalogue of ouw for amateurs or

. L. Slll’l’ RD & €O,

31, 33, &5, & est Front Street,
(. incionati, Ohio.
FOR TEN DOLL AIL‘ CASH,

wo will insert a seven-line advertisement one week in a
list of 20 woekly newspapers, or four lines In s different
list of &7 papers, or ten lines two woeks In o choles Of
elther of four separate and distinet lists contalnd
from W to 100 papers each, or four lines one weok In all
four of the same lists, or one Jine one week (n all six Hats
combined, being more than LD papers. We also have
lists of mgon by States, throughout the United Sulu
uu!l( ann(« o :;‘d 10 cenis(rurt(tu 100 page pamphilet.

ress Gro, OWELL Oy Nerws, r Adve
Burean, 10 Spruce Street, New York, | St

HOW TO SELL PATENTS, .o

“endl'uat.mnps. Gro.C. 'rluu’.kOu. (.Mt‘:’nd 0.

Rl

Roots’ Rotary Hand Blower,

YOB ALL xnms oF mcxsmrmo.

P. Z, & F. M. ROOTS, M'f'rs, Connersville, Ind.

S. S. TOWNSEND, Cen. Agt,, 6 Cortlandt St,
NEW YORK,
{#"SBEND FOR PRICED CATALOGUE.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PA'rmnxs.
Send for new lllunuuu:d catalogu

Lathes, Planers, Dnlls &e.

NEW HAVEN MANUFA("I‘URING CO,,

concerning the Treatmont of Raldness ever p
Contained In SUPPLESENT 161, Price 10 cents.
nxes to agents, Outfit Free,

$777 AYEAR and c-x
Address P, 1CKERY, Augusta, .\lnlm-

New Haven, Conn,
Working Models
And Experimental \l;«hl

Metal or Wood to
uﬂlt'r by NF , B2 Contre St,, N. g‘

The Columbia Blcycle

Made by THE POPE M'F'G CO.,
80 Summer Sreet, Bostou,

A practical rond mnrhlnc. casy to
learn to ride, and when mastered
one ean beat the best horse in o
duy's ran over an ordipary road.
Send So. stamp for price list and 24
 pago (m-loguo with fall Ln!urmnl .

Clgar Box Lumber,

MANUFACTURED by onr NEW PATENT PRO(.'ES&.

The Best in the World,
SPANISII CEDAR,
MAJIOGANY,
POPILAR.
Also thin lnmber of all othor Kinds, 34 to 4 In., at corros |
sponding prices, Allqualitios. Equnalin nll respoects to |

noy nw‘: nnd nt prlm-n mueh updoer any to b oblained |
outslde of our ostablishmoent, Bend for prioe list, |

GEO. W, READ & CoO.,
1856 to -um Lewls Streer, NO Y.

ICE AT 81 00 PER TON.

lenl, and ecasily mansged ; guar-
anteed Lo rk woll and give
full powe imed, Kogine and |
Boller ¢ te, Inclhuding Gov-
ernor, Pump, ote, at the low |
‘mu-..l

b u-mnm-uwru

R AN 6B i e 245 00
- 315 0
:f l'n( On OArs nt ¥ mnym lnl 0.
JAMES LEVVE]L
N nrlnulh lul uhln
or 110 Liberty ¥, Now York.

E‘IIE FLOW OF METALS. BY DAVID
'OWNREND, Valunble expertmenty, with t -
lh ¥, 0N !‘lmvhluu u:muul! ek pf.u.. 'rfn'.'n‘..’f‘.‘i“ﬁr
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CAVEATS, ror\-mcxrn, TRADE
MARKS, ETC.

Meesrs, Munn & Co,, in connection with the publica-
tisn of the SCIENTIFIC AMERICAN, continae to examine
Improvements, and. mmu&ﬂldm: of Patents fur
Iuventors,

In this line of business they have had over rTminey
YrALS' EXPIRIENCE, and now have useguaied focilivn
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries.  Messrs,
Munn & Co. al=o attend to the prepamtion of Caveats,
Trade Mark Regulations, Copyrights for Dooks, Labols,
Relssues, Assicnments, and Reports on Infringements
of Patents, All business intrasted to them is done
with speciil care and prompiuess, on yery moderate
lerms,

We sond free of charge, on application, & pamphlet
containing further information about P'atonts sud Low
{o procure them; directions concerning Prade Marks,
(‘np)’ﬂﬂllﬂ. Desigms, Patents, Appeals, Relssnes, Ine
fri 18, Assig Rejected Cases, Lints on
the Sale of l'atcnu;. ele.

. Foreign Patents.—Wo also sond, free of ohurge, 4
*ynopnln of Foreign l'atent Laws, showing the cost and
method of securing ]\lunn!nall the principal couns
tries of the world.  Ameri oy hould bear in
mind that, as a general rule, any inyention that Is valu-
able to the patentee In this country ls worth equally as
much in England and some other forelgn countries,
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to hix discovery among about oxs
NUSDRED AXD FLPTY Mrutzons of the most ntelligent
people fn the world. The faaflities of busiess and
Wi communication are such that patents ean bo ob-
talned abroad by one oltizons wlmost ns caxily ns nt
Bome. Tho oxpenso to apply for an Koglish patont |s
£10; Gorman, $100; French, §100; Balgian, $100; Cana-
dian, 850,

Copicn of Patenta,—Persons desiring any patent
feened from 1896 to November 206, 1807, ean be sapplicd
with official copies at reasonablo cost, the price de-
pending upon tho extent of drawings aml lengih of
spocifications.

Any patent feamed ginco Novembher 27, 1567, at which
time tho Patent Ofice commenced printing the deaw-
Ings and specifications, may be had by nmlmm: o

this office $1.

A copy of the elaims of any patent fssned sinco 1536
will be furnished for §1.

When ardoring coples, pleaseo to romit for the same
wnnbove, and state name of patentoe, ttle of lnyon-
ihm. and dato of putent,

A punphlet, contalning full directions for olitalning
United Statos patents sent froo. A laudwomely bound
Reference Book, gilt edges, containe 140, pages anid
many ongeavings nud tables lnportant ta every pat-
ontes and moehanie, and Ix  usefal hand book of refer
enee for everybody, . Price 85 cunts, mallod free,
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THE AUTOPHONE. tures, notes, stops, and ** expression,” we show the spool | The size of the perforations, as will be seen, are exceeding-

The instrument illustrated by the accompanying engeav- partially unwound, full size, in Fig. 2, representing the en- ly small, but sufficiently large for the perfect operation of

ings is the autophone, for which letters patent bhave been tire range of notes, six stops, and the ** expression " devices. | the instrument. The mechanism is opernted pneumatically,

issued in the United States and Europe
to Professor Merritt Gally, of Now
York city. This instrument is claimed
by the inventor to be both original in
its conception and fundamental in prin-
ciple, and it is believed to be the first
successful invasion of the domain of
music by automatic mechanism,

The autophone is operated by a thin
sheet of paper only three and seven
cighths inches in width, punctured
with small holes. The instrument is
provided with any number of stops,
and, if a reed or pipe instrument, with
any number of sets of reeds or pipes,
The invention is applicable to instru-
ments of any quality, from the cheap-
est piano or cabinet organ to a grand
church organ. The music sheet is pre-
pared to represent not only the notes,
but also the entire expression required
to render the music in the most perfect
and artistic manuer.
The perforations
in the sheet, which
correspond with the
stops, occupy such
positions as to ope-
rate any stop, or
number of stops
for any passage, or
note or part of a
note, that will se-
cure the best effect.
It will readily be
seen by a musician,
says Professor Gal-
ly, that this is more
than can be accom-
plished by the
hands of the most
expert performer.
The hands being
occupied in finger-
ing the keys, pre-
vents the possibili-
ty of manipulating
the stops when it
would often be de-
sirable to do so.

The mechanism,
which is operated
by the music sheet
for the stops, is a8
sengitive and rapid
in its nction as that
for the note keys,
rendering it possi-
ble to produce an
unlimited variety of
“ expression.”

Fig. 1 represents
& cabinet organ to
which the invention
iaulblA“' o, The wo-

mun represented at
the organ ix |;]:u'iu:
into its bearings the
small spool contain
ing the strip of per
forated paperwhich
I« to produce the
sl The me
chanism by which
Lthis shect operates
is connected with
the ordinary pedals
of the instrument,
and  therelore re
quire po skill ex
cept Lo « e Lhe
wilow I'o wivi
the reader o

rute Jdea of the d
mension Ol tn

shoot, podd the pune

but these small openings in the sheet
are not for the passage of air to the
pipes or reeds of the instrument for
producing the sound. The air passing
through these small punctures simply
trips sensitive devices that operate
the valves which, in manual perform-
ing, are operated by the ordinary finger
keys. The lines of punctures in the
edges of the sheet represent the stops
and ‘‘expression” devices. The air
through these punctures operates the
stops by means of a similar mechan-
ism to that which opens the valves to
the reeds or pipes,

Although the music with its *‘ex-
pression ™ is prepared according to the
rendering of the best artists, the instru-
ment is not limited to this or any set
‘“ expression " for the piece to be per-
formed. For those without musical
skill the “ expression ” prepared in the

music sbheet en-

¥ig, 1.—GALLY'S AUTOPHONE OR SELF-PLAYING MUSICAL INSTRUMENT.

ables them to pro-
duce perfeet music
without requiring
instruction or prac-
tice. The instru-
ment, however, is
not limited to the
“‘expression” pre-
pared in the music
sheet, but affords
{ta the sccomplished
musician the widest
scope for the exer-
cise of his personal
taste nnd skill, the
stops being abso-
lutely under the
control of the per-
former, so that he
may vary the * ex-
pression” at plea-
sure. This is done
with greater fucility
than by any ording-
ry armngement of
stops, being con-
trolled by sensitive
finger keys. Four
of these finger Keys
are represented in
Figs, 1 and 8, each
gide of the recepta-
cle of the punctured
strip in connection
with button stops.
Otherwise than the
fact that these but
ton stops turn to thoe
vight and left to
bring in or shut off
the parts of the
ingtrument  which
they represent, in-
stead  of  being
drawn and pushed,
they operate in o
manner similar to
ordinary draw
stops,

In Fig. 4 one of
the finger keys ¢ nd
its  corresponding
button stop is re-
presented full size.
Turning the button
with the lettered
portion towurd the
operator  accomn-
plishes the same re-
sult as drawing an
ordinary stop, or
[Cuntinued on page
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of irom.  Allotropy of metals. Schutzenberger’s investizations. Cool- |
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A Mirror Barometer. De Bort's optical improvement In barometers.
1 Mustration.

The Japanese Magic Mirror. Professor Ayrton's explanation of its |

magic quality. Friday evening discourse ot the British Royal Insti- |

tute, London. January 24. 1 llustration.
New s Tel for Amateurs. How to make s light, cheap, |
Yot po and instr . 1 Mlustration.

IV. ARCHITECTURE AND SANITARY ENGINEERING.—An English |
Convalescent Home. The Hunstanton retreat for the sick poor of the
Eastern coanties, 1 1lustration.

Common Defects in House Drains. By BErLior C. CLARKE, C. E., on-
gineer in chirge of sewersge work, Boston, Massachusotts. An ox- |
ocoptionally valuable paper, from the 1ith annua! report of the State |
Board of Health, 34 figures, showing o great varioty of defeets in house
drains and sewer connections, and the necessity of thorough and intel.
ligent sanitary supervision of house drainage.

V. NATURAL MISTORY.—~Plant and Animal Life. By A. B. Grore,

A M .7 Mostrations. Relations of life and structure. The develop- |

ment of life, Protoplasm., bathybios, protommbs Multiplication of |
fresh water smaba. Growth of the red snow. Bryopls. Growth of

oogloona agille, Eggof tho dog In different stages. Life inse sparable |

from motion, and motion the result of material relationships

On the Queen Bee, with Especial Reference te the Fertilization of hor
¥gxs. By Jonx HUNTER. The pature and development of the queen
boe. Tho Impregnation of the queen bee.
solved.

Inseot Powder. Baperiority of Dalmatian to Perslan'powder. Effoct
of pyrethrum powder upon house flles, aphis, ote

Chrystalogenosis Investigations of M. Lyoog pe BOIERAUDUAN,

A Now Element. L. F. Nilson's dlscovery of * scandiam.”

Scientific American,

THE TRAJECTORY OF MOLECULES,
In * The Fourth State of Matter," SBCIENTIFIO AMERICAN,
January 25, last, an acoount was given of the experiments
made by Mr. Willinm Crookes, showing the high probability

of a fourth state of matter, more ethereal than the gaseous,
in which matter tuke on an entirely new sot of properties
At a socinl meoting of the British Royal Sooiety, April 80,
Mr. Crookes exhibited u series of exporiments illustrating
still further the curious bebavior of electrifiod molecules in
extremely rare modin

By the improvements made in the Sprengel pump by Mr.
C. 1. Gimingham it is now possible to produce vacua in
{ which the pressare is mensured in millionths of an atmo.
sphere. It §s with vaoun so produced, in the more perfect of
which the pressure is as low as one millionth of an atmo
sphore, that Mr, Crookes' investigations wero conducted.

It will be remembered that the discoveries in question were
{ made in the dark space around the negative pole within a
| vacuom tube and soparating it from the Juminous ;:lm\'.‘
This dark space was found to be a region of molecular activ-
ity similar to that in front of the vanes of a radiometer, by
which activity the negative pole, when free to move, is set
in motion, ;
| The phenomena exhibited in his first published experi- |
ments—the phosphorescent effects produced by molecular im- |
Jpnvl, the illumination of lines of pressure, the casting of
molecular shadows, the magnetic deflection of molecular
streams, and the like—were shown ancw, and supplemented
by even more beautiful effects, though nothing absolutely
new was developed.

In some of the experiments varionsly-shaped poles were
jused, causing the molecular streams to converge to a focus, |
to diverge, or to move in parallel lines. By one apparatus

vacua—namely, the phosphorescent light of molecular impact,
the projection of molecular shadows, the magnetic deflection
of the trajectory of molecules, and the mechanical action of
molecules projected from the negative pole—were bcnulifully
illustrated.

The vacuum tube inclosed a circular concave negative elec-

upon & horizontal axis.
carrying around its periphery a number of equidistant radial

_ilE {
=S ‘le(rlxemtlna: 1 quls from beets. 352 |

t use, and de- |

A difficult problem |

vanes of aluminum, making the wheel look like a water-
wheel.

duction coil, the stream of molecules concentrated upon the  to be especially valuable as a refrigerating agent.
l rapid evaporation a temperature of—55" C., or 67° F. below

wheel fell in line with its axis, in which case no motion re-
sulted. But on bending the stream of molecules up or
down hy magnetic action the focus of impact would fall
above or below the axis, and the wheel would be set to spin-
ning at a lively rate.

Very brilliant cffects were also produced by causmg the
molecular stream to fall on naturally phosphorescent sub-
stances, as, for example, diamonds. At such times different
sorts of dinmonds were distinguished by different colors—
blue, pale blue, orange, red, green, and pale green—African
diamonds emitting a blue phosphorescence. Rubies, on the
other hand, whatever their normal tint, all assumed under the
molecular hail the deep ** pigeon's blood ™ red, characteristic
of a fine ruby. Even white precipitated alomina gave under
the molecular stream the same ruby color, though normally
without a trace of color,

Thus far these researches of Mr. Crookes scem to be bril-
Jiant rather than instructive in their results; but it is alto-
gether too early to pronounce upon their possible value.

THE INTERNATIONAL CANAL CONGRESS,

An international canal congress, for discussing projects
for the construction of an interoceanic ship canal across the
American isthmus, met in Paris May 15. M. Ferdinand de
Lesseps was fitly chosen president.  Since the main object
of the convention was to compare rontes and decide npon
(the one to be recommended as a practical enterprise, the
principal interest naturally centered in the Commmee on
Technique,

Up to this writing, May 22, six routes have been under ex-
amination and discussion, namely, the Nicaragua route,
the Panama route, the San Blas route, the Tiati-tolo route,
the Tuyra-Caguirri-Atrato route, and the Atrato-Napipi
route. At first the Tiati-tolo route, known as Licutenant
Wyse's lockless canal and tunnel route, seemed to have the
brightest prospects, from the strong party and personal in-
| fluence known to be working in its favor. The Sub-Com.
mittee on Tunnels, however, found that its probable cost
| had been greatly underrated. and that under the most favor-
able conditions it would cost $160,000,000, This disconrag-
ing blow was followed by such an able presengation of the
| impracticability of the scheme by the English engineer, Sir v
John Hawkshaw, that the project was abandoned.

Already the choice seems to be narrowed to two projects,
the \xcnm"uu route and the Panama route, and a decision
| will probably be reached in the course of n week.

—_——d O Ol e
A Medal for Poter Cooper,

At the late meeting of the British Iron and Steel Tnstitute
in London, the Bessemer Medal of the institute was pre.
{sented to the venerable Poter Cooper as ** the father of the |
iron trade in America.” Tn his presentation gpeech the |
President spoke of Mr, Cooper’s half-century connection
| with the iron trade, his Baltimore rolling mill in 1830, his
| building and running the first American locomotive, his ox-

| tensive iron works at Tronton, and especinlly the founding

I viow of the fuct that it is throngh the efforts of Mr. Cooper

trode, and at its center of curvature a light wheel was pivoted |
The wheel was a disk of thin mica,  which is easily condensed into liguid form, and is called
' chloride of methyl.

Juncl direction of the great Cooper Tostitute in this city. In

[Juse 7, 1879

and other leaders in the American iron trade that England’s
greatest rival in iron production has almost r(-m.‘hod‘suprc.
mucy, this recognition of his Jabors by the English iron and
steel producers is particularly handsome.
= 4 B — —
SCIENCE AS A DETECTIVE

A correspondent tells at greater length than we have space
forthe story of an attempted fraud which was exposed hy
chemistry

An emery wheel guaranteed to stand 600 revolutions was
run at the speed, of 1000 revolutions, and burst, doinga large
amountof damage. A suit to recover was instituted, based
on u letter written by the seller of the wheel, in which the
strength of the wheel was rated at 1,600 revolutions.  While
in the office of the prosecutor endeavoring to effect a settle-
ment, the defendant observed that a certain make of ink was
used, and he learned by o easual inquiry that the same ink
was used exclugively by the prosccutor.  The defendant had
for several years used another ink. Taking samples of the
two inks to a chemist, he was able after analysis to secure a
solvent for the one which would not affect the other.

The case came to trinl. Evidence was taken asto the
kind of ink ecach party employed. Then the chemist was
called, and in the presence of the jury applied the solvent,
which removed the interpolated ““ 1, and left the rest of the
writing untouched. The proof of the forgery was sufficient,
and the case was dismissed, leaving the dishonest prose-
cutor to defend himself from a criminal charge.

A NEW REFRIGERATING LIQUID FROM BEETS,

In Europe the principal supply of sugar is derived from
beets; the annual production of beet sugar being now seven
Besides this a large quaontity of
beet molasses is produced, a portion of which is distilled and *
(o course #ort of whisky made; the stuff remaining in the re-
tort yields potassium salts, which are employed as fertilizers.
Sugur, spirits, and potash have heretofore been the ehief pro-

| duets manufactured from beets. But Mr. Vincent has now

succeeded in realizing from the refuse that remains after the
beet molasses distillation, a combustible gaseous body,

This liquid, obtained as stated from beets, is used in the

When the tube was placed in connection with an in- | preparation of some of the aniline colors; but it isnow found

By its

zero, may be maintained, which is far below the freezing

point of mercury. Prof. Huxley says that by this means

mercury (which freezes at 39° F. below zero) may be frozen

by the pound. For the manufacture of ice this new beet

root product promises to become of much importance.
MAGNETIC MOTORS,

Is there an available source of energy in magnetism?
There are very many inventors who believe that thereis, and
every year many attempts are made to produce economical
maguetic motors. A short comparison between the force of
magnetism and other natural forces will answer our ques-
tion.

An iron steamship plies between New York and Liverpool;
it is more or less a magnet under the influence of the earth.
Yet the helmsman does not allow for the attraction of the
north or south poles of the earth upon this magnetic matter.
This attraction is immensely inferior, even if the steamship
were made of steel and been magnetized to saturation, to the
drift of the tides, or even to the effect of the gentlest breeze.
The force of gravitation, however, sinks the heavy vessel
deep in the water, and is ready to draw it with all on board
1o the very bottom of the ocean. While the force of magnet-
ism decreases or remains constant when the masses of the at-
tracting magnetic bodies are increased, the attracting force
of gravity steadily increases with the masses of the two
bodies, between which this attraction acts.

1t is sometimes proposed to utilize the mlgnetkm of the
carth in magoetic motors by supplying any waste in the en-
ergy of a permanent magnet from the store in the earth. Let
us s¢ée how much this force of the earth’s magnetism is in
comparison with the force of gravity, which is our universal
measuring force, so to speak. Suspend in a vertical position
from one cnd a cylindrieal bar of iron which is about one
foot in length. It should be hung by a very short wire or
thread from its north pole. Hang beside it abrass rod of the
same dimensions, and provide it with the same length of sus-
pension. - Then set the two rods to swinging, aud count the
number of swings which each makes ina given number of
seconds. It will be found that the two rods will accomplish

very nearly the same number of swings in the same time.
The rods will differ very little in weight, and their moments
of inertin will be very nearly alike. The vertical force of
the carth’'s magnetism, therefore, must be small in compari-
gon with the foree of gravitation; for the iron bar is acted
upon by both gravity and the earth’s mngneﬂsm mdyct‘
vibrates at nearly the same rate as the brass bar. Anlmn
bar, such as we have used in the above expurlmenu, will be
rendered foehly magnetic by the earth's m . and could
hold a light cambric needle at its extremity; but nothing
more.  This is the force from the earth which we can count
upon to renew the magnetism of steel when it has m'b

prived of it, '

Tt hias boen said that it is possible to lower ﬂwm dﬁ!
magnet by vibrating an armature composed of thin p
of iron in front of the magnet. An experiment will;
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M:ﬂwh‘n no theoretioal conyietions upon the
that it fs not possible to do this, Having measured
ay the lifting effect of & magnet or its actlon upon
o placed at afixed distance, cause « thin plate
iro ibrate by any automatic sreangement very rapidly
front of the magnoet: and after some time has elapacd ox-
aming the strongth of the magnet: it will be found ax strong
e The rate of vibration can bo carrled s high as
00 vibrations per minute, and still the magnet will be un.
affected. If one endeavors to use the magnetic energy of
the earth as a source of motive power, disappointment will
. surely result; for the earth’s magnetism Is too feeble to do
B an approciableamount of work.  Morcover the energy stored
. up in permanent magnets is feeble, compared with that of
4 other forces. A horseshoe permanent magnet, the strongest
that can be made, will not lift 200 pounds; and the lifting
* force does not increase with the size of the magnet, excopt
to a very limited degree. Very strong electric magnets, how-
over, can be made.  Prof. Henry succeeded in lifting 640
pounds by one that he constructed. It might be supposed
that there is no limit to the amount that an electro-magnet
onn 1ift; forwe can fncrease the strongth of the current which
circulates about the fron to a very great amount.  There 14 n
limit, however, to the amount of magnetism which can be
imparted to soft iron, This limit has been placed st u Mift-

ing power of 334 pounds to the square Inch.

Let us now inquire into the expense of producing thiy of-
foet. One pound of coal yields 7200 thermal units; one
pound of zine yields 1200 thermal units.  Oue pound of zine
costy ton times ns much as a pound of conl. It will be scen,
therofore, that any magnetic motor will be sixty times as ex-
pensive as a steam motor of the same horse power; for we
have no better agent for producing electricity in batteries
than zinc. The inventors of magnetic motors should there-
fore turn their attention to the discovery of a cheaper source
of clectricity than zine. The modern dynamo-electric ma-
chine affords another source of magnetism. This machine,
however, requires a powerful steam engine to run it, and its
useful effect is necessarily Jess than that of the steam motor
which is employed to generate the current of electricity. If
the usefal effect of such a machine for producing electric
currents was greater than the work of the steam motor, we
should have perpetual motion.

Let us now turn our attention to other agents which we
can use as sources of power. A pound of water converted
Into steam occupies about 1,250 times its former volume at the
ordinary pressure of the atmosphere. This would give over
18,000 pounds pressure on the square inch, if the water when
converted into steam was not allowed to expand. Liquid car-
bonic acid at 86° C. in assuming the gaseous form exerts over
1,000 pounds on the square inch. 'The explosion of gun-
powder can exert pressures from 5,000 to 20,000 pounds on
the square inch, and the explosive force of nitro-glycerine has
not even been estimated with any precision, so tremendous
is the energy developed. It can readily be seen that a motor
which is driven by the expansion of steam, by the explosion
of gas and common air, or by the explosion of gunpowder or
nitro.glycerine affords with the feeblest of these agencies
work which far surpasses what the most sanguine inventor
of magnetic motors can even dream of,

Electro-magnetism is a swift and nimble servitor ready to
convey ideas from mind to mind around the world in an in-
stant. The attempt to yoke Pegasas to a plow aod to make
him perform the work of oxen has often been delineated by
artists,  Weremember to bave seen aseries of cartoons which
represented the mournful attempt, There was the delicate,
highly-strung steed beside the sturdy beasts whose true prov-
ince was to drag the heavy weight, and the various stages of
the agony of Pegasus were vividly depicted. The cartoons
could have been called ** Electricity in Harness," and would
equally well have illustrated the attempts of the inventors of
magnetic motors.

UNDERGROUND TELEGRAPH WIRES,

In a late issue of the SCIEXTIFIC AMERICAN notice was
taken of the difficulties experienced in England in the use of
telegraph wires underground. Notwithstanding the apparent
success of the system in Germaay, the electrician of the Brit-
ish telegraphs pronounced decidedly against underground
wires as less efficient, less durable, and much more costly
than the ordinary system. The system of insulating under-
ground wires patented by Mr. David Brooks, of Philadelphia,
is #aid to be open to none of the usual objections, beingat once
cheap, durable, and efficient. This plan is substantially as fol-
lows: The wires are wrapped in cotton and bundled togetber
in a tight netting, to the number of 50 or less, then inclosed
in apipe and laid in the ground. Insulation is effcoted by
oll whieh is poured intothe pipe after it is Jaid, and the pipe
is kept full by having the source of supply in an elevated ves.
s¢l. A mile of line was thus laid about two years ngo in
West Philadelphia, with complete success. A line across the
Schuylkill, in 85 feet of waler, has been in operation
since April, 1877, with increasing insulation. It Is said
that a Jine on this system will be laid between New York

and Philadelphis this summer, and that the system will
#on be gencrally adopted in this city. The exclusive
right to construct telegraph lines in the United States under
Mr. Brooks’ patent was purchased u short time since by Gene-
ral Stager, of Chicago, one of the vice-presidents of the
Western Union Telegraph Company, and president of the
Western Electric Manufacturing Company. The purchase
was made, however, for General Stager’s personnl benefit,
and mot on aceount of the Western Unlon Telegraph Com-

pany, as first reported.
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LOCALIZING TELEPHONE OALLS,
The distriot wlophone companies employ various kinds of
alarmos by which sttention can be called to messages about (o

be sent.  Vibmting reeds and magnoto-onll bells of many
patterns ure found to be most effloient devices, A sumimons,
however, sont to ono house will necossarily be heard in all
the houses or oflloes on the samo cleeult,  In some loenlition

this has boon found to be vory objectionable.  There nre

{many theorotioal ways in which a call can be Joeallzed, so

to speak.  The most obvious way is to employ & set of reeds
or tuning forks which will only respond to definite notes.
At the sending office the proper reed or other vibeating
means is set in action, and the reed or tuning fork at one
station responds only, There are, however, certain praoti-
cal difficaltios in the use of this mothod: it is comparatively
costly and roquires accurate adjustment. Niemoller, In a
late article in Wiedemann's Annalen der Physik und Chemie,
describes o simple method of setting a wire in vibration,
which might be also turned to account in localizing calls on
telephone cirenits

A steol wire stretohed botween two points is provided with
n platinum point at its middle; this polnt dipe into & vessel
containing mercury. A curront of electricity s passed over
the half length of the wire, and a mugnet placed above the
middle point of the half length through which the current
passes serves to maintain the vibration of the wire, The
application of this simple interrupter to telephone cirenits
is obvious. At the sending office a wire could be stretched
with definite weights over a long channel of mercury, and
the length of the wire could be readily altered by simple
bridges. Ineach office or station wires could bo stretehed
on suitable sounding boards, provided with electro-magnets
placed above their gnarter lengths, and tuned to respond to
the note of the wire at the central office. Only the wire
which is of the proper length and tension would respond to
the same length and tension of the wire at the central office.
The wires could vibrate between bells or could striko when
their amplitude of swing was at its greatest upon some
sounding substance. This method also requires careful ad-
justment, but it is much cheaper than any system of reeds.

MOLECULAR CHEMISTRY.—NO. IL
The discovery that bodies combine in constunt definite
proportions by weight was followed by one of almost equal

importance. At the beginning of the present century, Gay |

Lussac and Alexander von Humboldt found that one part
by measure (one volume) of oxygen combines with exactly
two parts by measure (two volumes) of bydrogen, and that
the water so formed occupies two volumes when it is meas-
ured in a state of vapor. After numerous experiments, Gay
Tussac announced that all gases and vapors combine in de-
finite proportions by volume, and also that the combining
volumes have simple numerical relations to each other as
well as to the volume of the resulting compound, the Jatter
being compared while in a state of vapor.

While the 100 grains of water in our last paper contained
eight times ns much oxygen as hydrogen by weight, this
hydrogen takes up twice as much room as the oxygen. Still,
we are not able to answer the question, How many atoms of
each docs it take to make the smallest possible quantity of
water? At the first glance it would seem as though we
needed to know ecither the number of atoms contained in a
given volume, say & cubic inch, or else their size, and infor-
mation on these points appears to be no more accessible than
on the number or the size of the atoms contained in a given
weight. Nevertheless the problem was most beautifully
solved by the Ttalinn physicist, Avogadro.

Reasoning on the remarkable fact that all gases undergo
very nearly the same diminution of volume, when subjected
to the same pressure, or to the same degree of cold, Avoga-
dro concluded that this could be sccounted for most simply
by supposing that all gases have their particles separated by
equal spaces, or, what is the same thing, that equal volumes
contain the sume number of particles,

Armed with this important deduction, we may now re-
turn to the study of the composition of water and reason as
follows: The hydrogen in water occupies twice the space
of the oxygen; therefore it contains twice as many particles,
or in other words, water contains two particles of hydrogen
for every particle of oxygen, and we may write HyO asa
formula representing its composition by weight and meas.
ure. The combining weight of H being taken as unity, that
of oxygen will be 2,x 8, or more accurately, 15960; for
the O in H,0O was found to weigh eight times as much as
two volumes of H, consequently it weighs sixteen times as
much as one volume,

As equal volumes of differont gases contain the same num-
ber of particles, the weights of these particles must be the
same as the densities of the gases, when hydrogen is taken
as the unit both of welght and volume. This follows di-
rectly from the definition that density is the amount of mat-

ter contained in a given space. The densities of a very |

great number of gases, as well as of vapors, have been deter-
mined by independent methods with the utmost care, and
the correctness of Avogadro’s deduction has been again and
again corroborated.

Whenever, therefore, an element forms either gascous
combinations or such as may be reduced to a state of vapor,
weo have two trustworthy means of determining its atomie
welght: we can ascertain the percentage composition by
chemical analysis, and we can determine the density of the
gus or vapor Into whose composition it enters.

The atomic weights of elements that do not form gaseous
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combinations are ascertained from the results of chomical

snalyses, alded by two important laws, which need only be
: briefly stated here, as they are not essential o our chain of
reasoning. The first, discovered by Dulong and Petit, is
that all wtoms have the same specific beat, a conclusion
(Geduced from the fact that the products of the wpecific
"hents of the elements by their atomic weights differ vory lit-

tle from the number 64, The second law Iu that of Mit-
weherlich, that the crystalling form of substances furnisbes
an indication of their atomle structure.  When two bodies
are isomorplious, that is, when they have crystals of the
same form, their composition may be expressed by analo-
gous formulas. The latter law is true within certain limits |
only.

Lot us now test our formula for the composition of water
by the discovery of Gay Lussac, stated st the beginning of
this paper. Suppose, for convenience of illustration, that
the unit volume of hydrogen contains one thousand parti-
cles; then an equal volume of oxygen must contain one
thousand particles, and so must one of water, vapor, or of
'any other gnseons substance. But two volumes of bydrogen
containing two thousand particles combine with one volume '
of oxygen containing one thousand particles to form two |
volumes of water vapor containing two thousand particles, !
which is equivalent to saying that two particles of water ’
vapor consist of two stoms of hydrogen plus one atom of i
oxygen. Now, what does one particle of water vapor con- h
gist of? 'We cannot divide by 2, or else we shall obtain s b
half atom, which is impossible. The only way out of the i
difficulty is to conclude that the particles of hydrogen and
oxygen are all double, 1. e, that they consist of an unde-
termined but even number of atoms. Then we shall see i
that two volumes of hydrogen containing two thousand
HH, combine with one volume of oxygen containing onc
thousand 00, to form two volumes of water vapor contain-
ing two thousand H,0.

The combination of two atoms of hydrogen among them-
selves is called a molecule of hydrogen, that of two atoms
of oxygen among themselves a molecule of oxygen, and
the union of two molecules of hydrogen with one molecule
of oxygen forms a molecule of water. To resume, one
volume of water vapor occupies two volumes, consists of
three double atoms, and weighs 17.960 times as much as one
volume (= one double atom) of hydrogen.

Our standard of comparison for molecules is the hydrogen
~molecule H,, whose density is 1, and whose molecular
lwcigm is2. Hence we must multiply the densities of other
gases by 2 to obtain molecular weights comparble to that
of hydrogen. For example:

The density of arsenic vapor is about 1502 times that of
hydrogen. Its molecular weight is therefore 2 X 1502, or
3004, A study of its compounds shows that this molecule
is composed of AS,, or of 4 atoms each weighing 2983 —
75-1. The correctness of this atomic weight may be tested
as follows, by the law of Dulong and Petit: The specific
heat of arsenic ‘0814 multiplied by 75 = 6°113, which is
sufficiently near the average.

The density of chlorine is about 3525 times that of hydro-
gen, TIts molecule then weighs 2 > 35:25, or 70'5. A com-
parison of the analyses of its compounds shows this mole-
cule to be compoeed of Cl;, or of two atoms, each weigh-
ing 35308,

The density of mercury vapor is about 100 times that of
hydrogen; its molecule is, therefore, about 200 times as heavy
as that of hydrogen. A compurative study of its compounds
indicates that this molecule contains but a single atom; or,
speaking more accurately, half as many atoms as the hydro-
gen molecule. This view satisfies the law of Dulong and
Petit; for 200 x 08332, the specific heat of mercury = 6-66.

A similar study of ozone assigns to it a molecule composed
of three atoms of oxygen, O,

On the supposition that the hydrogen molecule contains
only two ntoms—the lowest even number—the other ele-
ments huve molecules consisting of one, two, three, and
four utoms, It is evidently of no consequence to our reason-
ing whether the hydrogen molecule contains two atoms or a
multiple of 1wo, becauso all our other molecular weights,
being only ratios, are affected proportionally.

We are now prepared to begin the study of the relative
sizes of the molecules of simple and compound bodies.

We have found that a given volume of oxygen contains
as many particles as an equal volume of hydrogen, and that
these particles weigh 16 times as much; therefore each par-
ticle of oxygen weighs 16 times as much as each particle of
hydrogen. If these particles occupied the whole space, that
is, if there were no interstices, we could conclude that the
particles of oxygen and the particles of hydrogen are equally
large.

As we have not, however, any means of knowing the real
or absolute size of these particles, we shall be obliged, at the
outset of our investigations, to define a molecular volume,
or the volume of a molecule, as the cubical space of which,
|at & given moment, it ocoupies the eenter—a definition that
involves no hypothesis. Thero is no difficulty in concelving
'n given volume s divided up into equal cubes, each con-
taining & molecule. O R
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Tun Fall River (Mass) News relates the following
fact: Two men were conversing sbout the a
striko the other day, when one of them, a mul
marked that he had been in 26 strikes
“ Well," said the other, “*did you eve

1" *“Not once,” was tho reply;

A
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GALLY'S AUTOPHONE,

[Continued from Jirst page.]
turning the lettered portlon at right angles, an shown in
the engraving, accomplishes the same result as pushing in
an ordinary stop.

The shoot or strip of musio Is marked at its head with the
pumber of button stops which should be turned on before
starting the mechanism, These stops, although turned on,
are operative only when porforations in the edges of the
sheot oocur which fondioate thoir action.  Whorever these
punctures do ocour, even for a note or a part of a noe, or
an entire passage, the effect of the stop is produced.  Thus
far it will be seon that the effect of the stops Is lmited
to the set exprosion Indicated by the punctures of the
shoet. The variety which may be given In the exprossion
to accord with the Judgment or taste of the performer dif-
fering from that represonted In the music strip, is produced
in the following manner: By tho use of the finger keys, a b,
Fig. 4, the performer renders inoperative at will any of the
stops represented In the sheet, and sabstitutes others at
pleasure. The key 1s doublo-acting, armnged to be depressed
ot ofther end.  Deprossed at b renders inoperative the stop
that would otherwise come Into action. Any stop that is

tumed off and not to come Into action is thrown into nction
for the time desired by the pressure of the key at a. Il the |
performer does not wish to use any of the stops indicated
in the music strip, all the button stops are turned off before
commencing the piece, and by pressing on the different keys
st o, any varioty of expression is given. These keys are |
veory sensitive, requiring only a slight touch, but they per-
fectly and instantaneously contro]l the stops of the instru-
ment, .

For exsmple, a single note which for the best effect s to
be begun softly, and would on an ordinary instrument bein-
croased by the swell only, is in this instrument increased not
only by the sweil, but by an accumulation of stops commenc- ;
ing, if necessary, with only a single stop, and ending, if de-
sirable, with an accumulation of ten.

Although the time in which the music is written is, by the
meochanical motion, strictlyadhered to, nevertheless, to avoid
mechanieal appearance in the rendering of the music and to
divest it of every feature that might be in the Jeast objection-
able, or that in any way might fail to realize the most per
fect conception of theartist, the instrument is provided with
an ingenious mechanical device, by means of which the time
may be instantly changed, accelersted, pr retarded through
any passage, note, or part of a note, or a *‘hold " made on
note, at the will of the performer, especially adapting the in-
vention for rendering accompaniment for singing. The first
key to the loft ofithe receptacle for the sheet (see figure) op-
erates a mechanism for retarding the movement of the sheet
for retarding the time of a passage, producing a ““lold” or
a perfect rest, which is not indicated in the arrangement
punctured in the strip. The degree and duration of the re-
tard is controlled by the degree of pressure applied to the
key. A positive hold on the key produces a “hold” on the
tone. A positive hold between the notes produces a “‘ rest,”
the length of time the key is thus held.

To répeat a passage or part of a passage not arranged in
the sheet to be repeated as ordinarily performed, and to
enable the operator to repeat any part at will, once or suc-
cessively, without limitation, the key just described, in con-
nection with the draw-knob at the right of the receptacle,
recalls for repetition any desired part of the music-strip ;
the return being instantly made to prearranged limits, only
s0 much of the strip being drawn as is desirable. Tho con-
venience of this device in singing, or in playing dance.-musie,
will be seen at once, as comparatively short strips answer
the purpose as well or even better than very long ones, be-
sides lessening their cost.

The instrument may be arranged for any number of oc-
taves; the music strip, however, need not necessarily be in.

beyond the width already mentioned

The autophone is not only adapted to organ music, but is
equally well adapted to the piano, The *‘expression” pro-
duced upon the organ by the operation of the stops, in con-
nection with the music sheet, is produced in a similar way
upon the piano, the soft and loud pedals not only being
acted upon on the music sheet, but the variety of touch
required for the best effects is fully attained. This inven-
tion, a8 applied to the piano, as with the organ, is not limit-
ed to the set expression prepared in the music sheet, but

:

| wonderful, requires no adjustment, and is always ready for

Scientific American,

tachment to perform upon organs or planos alroady in use, !
and may be readily placed upon or removed from the Instru \

ment,

The invention Is represented in this form In Plg. 8, in | eadot of the United States Military Aondemy his servien

which the ordinary key board of un [nstrument is shown,
the attachmont being moved toward it to be placed over the '
koys, If the Instrument bo a wind instrumoent, a8 an organ,
the conneating rod, shown as attached to the foot pedals, in
connocted 1o tho ordinary pedals of the organ, tho pedals
shown belng used when the attachment Is employed to per:
form upon n plano,

:
:

|

|

© D represent padded binding serews, which take hold of
the uprights of the instrument at each end of the key board,
to hold the attachment firmly in position. A line of strikers, |
corresponding with and striking upon the keys, are operated
by mechanism similar to that already mentioned. Connec-
tions are also made from the atiachments with the ordinary
stops and ** expression devices of the instrument, and are |
operated by the punctures of the sheet or other finger stop
keys, as horotofore explained.  One of the strikers is shown
at E projecting under the attachment. The rod supports
shown are movable. In the form shown the attachment is
light and portable, and may be easily carried by hand.
When not desirable to have this portable a case is provided
supported by casters,

Using the language of the inventor, the autophone is con-
structed on purely scientific principles, is as simple as it is

action. Its mechanism is 20 perfect and its operation so
fice, that it is not linble to get out of order, and, with ordi-
nary care, will last for an indefinite period. It is, in all es-

sentinl respeets, unlike anything heretofore invented, either
in structure, nction, or musical results,
Professor Gally is better known to the public as the inven-

allows of as great variety in the personal expression of the
artist,

The autophone seems destined to prove invaluable in its
application to orchestrions; the small, cheap music sheet
accomplishing all, and even more, than the very expensive
barrels of such instruments, The addition of variety in
expression which this invention will impart to orchestrions,
and which they have not heretofore possessed, will, it is
claimed, increase their value,

The narrowness of the sheet, and the fact that it is not ne-
cessarily thick and cumbersome, but is light and cheap, are
important qualifications. This music, we are informed, will
be sold as cheaply as ordinary sheet music. Tt is made by
machinery specially adapted to the purpose, and the perfo-
rations being so small, leaves it very strong and durable,

The autophone is adapted to instruments having o key
board that may at pleasure be used for manual |u-r1nrluiu;.;,
gs! shown in Fig. 1; or it may form a part of an instru.
ment not having finger keys, for use by those who are not
musicians, and who do not desire the addition of the ordi
nary key board to the instrument. 1t is also made as an at-

tor and manufacturer of the Universal printing press. Fur-
| ther information regarding the autophone may be obtained
by application to the inventor at his office, No. 9 Spruce
Strect, New York City.
The Electric Light in a Fish Market.

‘ In the celebrated Billingsgate Fish Market in London, the
electric light proved a complete failure, for the unexpected
reason that it was too good. Business at Billingsgate begins
at 3 o'clock in the morning, most of the bargains being struck
by gaslight. When the searching electric candle was turned

ono of the ploneers of American enginearing.

[June %, 1870.

T

Captiain W, H, Swirf,

By the death of Captain W, 11 Bwift, America has Tost
While mtill &

bogan with Major Long's expedition to the Rooky Moun
tafng, 1818-21, During the next ton years he was employed
on the early surveys for the Choesapenke and Ohio and (pro

posed) Florida ennal, the Ithaen and Oswego and Catskill and
Onwego rallronds; and in 1881 in surveys for the Boston and
Providence, Providence, Norwich and Woroester, and
Providence nnd  Stonington  railroads,  Appointed 1853

brovet enptuin and ** assistant topographical englocer " (as
the captaing wora then offeially stylod), he was among the

| plonoers In our const survey work; being employed for the

:
next ten years on the geodetic survey of the Atlantic const, |
From 1830 to 1840 he was the resident and constructing en. * ’
gineer of the Massachusetts Western Railroad (now incor-
porated In the Boston and Albany). As an officer of topo- }
graphical engincers, he, with ex Governor John Davis of
Massachusetts, was employed in making an examination of
the linols and Michigan Canal, the completion of which
had in 1841 been suspended for want of funds, resulting in
hig bocoming one of three trustees into whose hands the
work was committed and remained until its completion in
1848,

The work with which Captain Swift's name has been most
intimately associated is the first Minot's Ledge Lighthouse,
off the town of Cohassett, Mass. The erection of this iron ‘

| skeloton tower—the first of its kind—was a work of great

originality as well as difficulty. Resigning from the army
in 1840, Captain Swift was president (1840-51) of the Phila-
delphin, Wilmington and Baltimore Railroad; of the Mas-
sachusetts Western Railroad (1851-4); continning president
of the board of trusteesof the canal named till 1871; presi-
dent of the Hannibal and St. Joseph Railroad since 1856.
For the last fifteen years of his life he made his home in
this city.

The Gold Medals Won at Paris.

The gold medals awarded to the United States exhibitors
at the Paris Exhibition have been received and distributed
by Commissioner-General McCormick. The medals weigh
three ounces each. Each medal bears the name of the ex-
hibitor to whom it was awarded, and is accompanied by a
diploma with the signatures of the Ministers of Agriculture
and Commerce and the French Commissioner-General, de-
signating the group and class in which the award was made.
The medals are one hundred and six in number. There are
twenty-three ““diplomas of honor,” which aré considered
equal to gold medals, and were chiefly given for exhibits
made by the government or by public i ons. The
Commissioner-General has not yet been advised when the
silver and bronze medals will reach this country.

@ —
American Made Telescopes.

The perfection of workmanship attained by American
opticians in making telescopes and microscopes has often
won high praise from scientific men both at home and
abroad. In 1861 European astronomers may be said to have
had their eyes opened by Clark's discovery of a minute com-
panion to the brilliant Sirius, with the eighteen inch object
glass made for the Chicago Observatory. The monster tele-
scopes of Herschel and Lord Rosse, and the great achroma-
tics in the chief European observatories, had given no hint
of this star’s existence, although there were mathematical
reasons for believing that Sirius had a companion, Since
its discovery this delicate star has been seen with compara-
tively small telescopes, and now Mr. Jay Harcourt, of Wap-
pinger's Falls, announces to Admiral Rogers that one fine
night in April he saw the companion of Sirius with a Byrne
telescope of only four and a half inches apertore, Beveral
other persons saw the star, and they certify to the correct-
ness of the observation, The maker herealluded to is John

Byrne, of New York city. ¢
—~ e —

The London International Agricultural Show.

The International Agricultural Show, to open June 1,
promises to be very successful.  Six hundred and fifty-one
exhibitors of implements and machinery have applied for
space, some two hundred and fifty more than at Bristol lust
year. The sheds for these exhibits would form a line three
miles long, if all thespace asked for were conceded.  An ad-
ditional mile of sheds will be required for machinery in mo-
tion. A correspondent writes that American manufacturers
are among the foremost applicants outside of England, and
adds:

“ Theroe is some uncomfortable foreboding here as o the
issuo of certain firms with whom your makers of mowers and
reapers cspecially come into competition; nevertheless a .
vigorous effort is being made in the hope that the English
firms will be able to show a better front in London than in
Paris."

—— A —
Tue report of the National Cotton Exchange shows thal

on, its brilliant whiteness literally showed the fish in such a |
new light that the trade was demoralized outright. Soles |

that would have fetched n shilling a pair by gaslight looked 1 mills. The receipts of cotton at all United mm_fu
|the year ending April 80, were 4,288,641, against 4 mm
last year, These figures give gratifying evidenco that the

dear at sixpence, while turbot fresh from the sea looked a
weck old.  The result was a general ontery, The coplous
and ornate dinlect of the locality was enriched by a number
of notble addltions during the few days of the new light;
and for fear of a revolt among the ** bummarees,” as the fish
salesmen are called, the corporation was obliged to restore
the familiar yellow gus lights,

the cotton movement by rail routes this season is the largest
ever known. There has been an increase of 186,651 bales
in the direct shipments by rail from producers to Northern

importance of this great staple to the Mmhntﬁupﬂﬁ;‘ y
try is to be still further increased. e i
Prov. Rruey, Entomologist of the Department of

culture, has resigued. ' o

<

b

A




JUNE 7, 1879.)

THE DONNADIEU RECIPROCATING PUMP, | the same time forms the pump rod, transmitting the recipro-
This pump, which is represented In the accompanying en. | eal motion to the barrel.  This combined rod and delivery
xﬂﬂllm works in exactly the reverse manner to that of or- pipe is guided by stays working on pins at each joint of the
dinary pumps, tho piston being fixed and the barrel moy- pipe. Thedelivery may take place through a spout inserted
able. From this armungement result several important ad-  in the top of the hollow rod itself, or the hollow rod may
vantages, namely, the suppression of the connecting rod | be connected to a fixed delivery pipe by a flexible joint,

and stufling box, slmple and casy crection, and greatly dis | while in lurgo pumps this joint is rigid, working io a eylio-
minished friction. der provided with s stufling hox,

Scientific Dmervican,

355

’ providing the necessary plant,  The arnamental iron castings
; made both in Great Britaln and France axe really beautiful in
form and design, and by the judicious coloration of them
with combinations of iridescent bruss and scarlet, brass and
blue, or brass and green, would produce effects which would
Insure their general adoption,

- - s tro—
Clothing In lts Relation to Mealth,

In ordinary pumps with movable piston, friction is chie

fl
due to the packing of the piston in the barre .

l

It will thus be seen that the friction of the rods in thelr |  Approximately, the human body when clothed resembles

1 and of the |stuffing boxes, as it exists in ordinary pumps, s entirely | a steam Jacketed pipe; the clothing forms the outer cover-

piston rod in the stuling box, and the working of the rod | suppressed, and that the friction of the guides is greatly | ing, between which and the body there Is o layer of steam
in its guldes, to which must be added that of the water in | diminished, since it is reduced to the simple and very stight [and heat, and which are constantly sscending. The place

the rising main.  Tho usual cupped leather, foreed agninat | ose

the interior of the barrel by the whole press
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Fig. 1.-THE DONNADIEU PUMP,

superposed segments of leather, breaking joint with one an-

othor, clamped between washers, and pressed uni{nrmh.'1

against the inside of the barrel by an internal spring. ' With
this pancking the influence of the pressure of water while
belog forced upwurd 8 nil, 80 that one groat contingent in
the total nmount of friction is suppressed.

Fig. 1 of the accompanying engravings shows the single
burrel form of this pump, s8 applied to wells and arranged
for being worked by o horse gear. The piston, fastened
10 the erosshearer, consists of a hollow rod serving for the
suction, which is fitted with the packing nbove deseribed,
and containg in the center n clack valve opening upward,
The movable barrel terminutes nt its upper extremity In o
cap, which forms « box for the delivery valve, also opening
upward. Both these valves are on the center line of the
pump, o that no change of direction is given to the water,
The cap is in communication with the rising main, which at

illation of « pin In Its bearing. There is also no friction | where this current of hot air and steam passes out into the

. ure of the water | in the rislng main, becanse the water, instead of being forced | atmosphere is the parrow ring between the neck and the
while being impelled upward, is in this pump superseded by | by the piston up the delivery pipe, s merely ralsed with the

shirt collar. This opening plays, therefore, an Important
rod and at the same speed. A still greater
suving of friction, and consequently of
power, s effected by the adoption of the
double pump, as shown by Fig, 2; for the
mass in motion may be so perfectly
balanced as to reduce resistance to a mini
mum, and afford & very high delivery in
proportion to the power employed. This
is due, not merely to the great diminution |
of friction and the facility for balancing
the parts in motion, but also to the posi-
tion of the valves, which are in the direct
line of the netion; they ocension no change
of direction to the water, which therefore
rises naturally.  This application of the
pump is suitable for great depths, as in
mines.

The single Donnadien pump may be
applied with advantage to removing the
débris and keeping the drill cool in boring
operations, as the water is delivered in the
very center of the boring, and the pump
works equally well above or under water.
Another advantage which should not be lost sight of is the
ease with which the pump is got at for inspection, there be-
ing no bolt to unscrew nnd no joints to break. By merely
taking out three ping without the aid of any tool, the piston
und the two valves are freely exposed.
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Conting Iron with Iridescent Copper.

A writer in the London Mining Jouraal thinks the inven-
tion of Dr. Weil, of Paris, for coating iron and steel with
copper or nickel in such a manner that the surfaces shall
be iridescent, opens a large field for the employment of
metal for decorative purposes. He has found that the best
mode of preparing the metalizing bath and the best propor-
tions of ingredients are indicated in the following directions:
First, 85 parts of crystallized sulphate, or an equivalent
amount of any other salt of copper, are precipitated as hy-
drated oxide by means of caustic soda or some other suitable
nlkaline base; this oxide of copperisto beadded to a solution
of 150 parts of Rochelle salt, and dissolved in 1,000 parts of
water; to this 60 parts of best caustic soda, containing about
70 per cent NaO, isto be added, when a clear solution of cop-
per will be formed. Otheralkaline tartrates may be substi-
tuted for the Rochelle salt above mentioned, or even tartaric
acid may be employed, but in the case of tartaric acid or acid
tartrates a small additional quantity of caustic alkalimust be
andded, sufficient to saturate the tartaric acid or acid tartrate.
Oxide of copper may also he employed precipitated by means
of hypochlorite, but in all cases the proportions between the
copper and the tartaric acid should be maintained as above,
and it is ndvantageous not to increase to any notable extent
the proportion of the caustic soda,

The great advantage of the present process as compared
with that proposed by the same inventor a few yoars ago, is
that he now substitutes a Gramme machine for the alkaline
bath before used. The object to be coppered is to be cleaned
with ascratch brush in an alkalino-organic bath, and attached
to the cathode, and immersed in the coppering bath, and i IR
treated with the usual precautions, when it will become rap-
idly coated with an adherent film of metallic copper.  As the
bath gradually loses its copper, oxide of copper as above pro-
pared should be added to maintain it in a condition of activ-
ity, but the quantity of copper Introduced should never ex-
coed that above prescribed as compared with the quantity of
tartaric acid the bath may contain, If the quantity of cop-
per notably exceeds this proportion certain metallic irisations
are produced on thesurface of the object,  These effects may
be employed for ornnmental and artigtic purposes,  Accord.
ing to the time of the immersion, the strength of the current,
and the proportion of copper to the tartaric soid, these irides- | part in the maintenance of the temperature of the human
cences may be produced of different shades and tints, whioh | body. 1f it is enlarged, the heat and steam escape more
may be varied or intermingled by shielding certain parts of | quickly, and the skin is soon cooled; if, on the conteary, it
the object by an impermeable coating of parafiine or varnish, | is wholly or partinlly elosed, by being elosely buttoned or by
while the iridescent offect is being produced on the parts left | s muffler, then the loss of heat is stopped, and the tempera-
exposed.  All colors, from that of hrass to bronze, scarlet, | ture of the skin mised. Thus there is nothing more inju-
blue, and green, may be thus produced at will, dicious than the constant wearing of a muffler or the thick

If it be desired to deposit nickel, the only modifiention of | neckerchiof of our forofathers, becauses it impedes the evapo-
the above process requisite is the substitution of precipitated || ration of the matter which ought (o pass out of the skin;
oxide of nickel for the oxide of copper, produced by precipi- | though, for the same reason, it is of great value in case of &
tation as above mentioned.  In the above process it will be | cold,
observed that the introduction of sulphuric acld into the bath | While the dampness of the atmosphere affects the evapo-
is avoided, nt least oxcept in such insignificant quantities as | ration through the lungs as well as the skin, clothing, by
may #till ndhere to the precipitated motallic oxides.  Now, 1| night as well as by day, regulates that of the latter. All cov
think it will oceur to most of your readers that the amount | ering which fmpedes this evaporation acts injuriously.
of ornamentation that could bo produced with metal work | Though no material is quite faultless in this respect, there
treated by the above process would justify u large outlay for * still u great difference o their structure.  The less they are

>
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Fig. 2.~ THE DONNADIEU PUMP,




impervious the more they are to be avoided. India rubber
stands at the bottom of the list, for it does not admit of the
passage of any water; leathor comes next; less objectionable,
Dut still repellent, is elose linen, a8 an fnstance of which we
may mention the blue linen blouses worn by the Belgians and
Duteh, and also the French, over their other garments as o
kind of waterproof. Cotton has a great advantage over the
foregoing, a8 It I8, 10 o cortain extent, porous; but the best
of all percolators is & woolen material. — Thus a flannel shirt
is more healthy than a cotton one, and a blanket a far better
covering for the night than a linen sheet

The action of the skin depends also upon the circulation
of the blood under its surface, and the latter is promoted by
outward friction; a material which indaces the latter is there-
fore also more healthy, and rougher underclothing, such as
woolen or coarse cotton, are preferable to the enervating finer
linen or silk.

Another point to be observed is the keeping of the skin
warm, because warmth keeps the pores open, while cold con-
tracts and closes them; and here again woolen clothing
stands first.

Thus it is proved that in point of porousness, friction, and
warmth, woolen clothing is to be preferred to all others.

But not only the material of theclothing is of importance,
but also its cut. In warm climates, where clothing is more
a luxury than a necessity, the loosest garments are the best;
but in those latitudes where a certain amount of warmth has
to be obtained by clothing the garments must be worn more
closely fitting. We have before likened the human body to
a steam jacketed pipe, where this steam is constantly in an

ascendant motion; the faster this circulation takes place, the L

more is the skin cooled; it follows, therefore, that the most
regular and constant evaporation is maintained by closely
fitting garments, and th2 soldier’s uniform is therefore the
healthiest of all.

We need not here enlarge upon the very extended use of
flannel underclothing, especially as shirts, which bhas come
in vogue since cotton clothing rose to such exorbitant prices
during the American war, and which, once appreciated, has
not been abandoned since. This has also led to the produc-
tion of a great many textile fabrics containing more or less
wool mixed with cotton or other fibers, in order to counter-
act the shrinkage of the latter and make the fabrics more
adapted for washing, one of the products being the vigogne
yarn, to which we have lately drawn atteotion,—Zex(ile
Manvfacturer.

A SIXPENNY PHONOGRAPH.

When a great scientific discovery or invention is an-
nounced to the world, such, for example, as the telephone
of Professor Graham Bell, the microphone of Professor
Hughes, or the phonograph of Mr. Edison, it is pretty cer-
tain in a short time to be followed first by spurious and un-
asuthorized imitations, which, if the invention be protected,
are nothing more or less than direct infringements of the
patent, and after that by highly interesting modifications of
the apparatus either for the extension of the principle, de-

Seientific Dmevican,

proper degree of hardness to insurc the best results, the
bandle of the instrument is turned, and at the same time
words are spoken against the diaphragm, which immediately
set up in it vibrations, which are communicated to the plate
or style.  While this is moving up and down, following the
vibrations of tho dinphragm caused by the voice, the stea-
rine coating of the bar, @ &, is steadily drawn in the direc-
tion of the arrow below the vibrating bar, receiving from it
a phonogram similar to that produced on the tinfoil of an
ordinary phonograph.

The stearine bar is then coated with a fine surface of plum-
bago, 50 as o give to it an electrically conducting surface,
and it is then electro-plated with copper by the ordinary
process.  Qut of the copper couting so formed the stearine
is removed, and a rigid backing of lead or other metal hav-
ing been run over the outside convex surface of the copper,

A SIXPENNY PHONOGRAPH,

a firm copper lined matrix or mould is formed, the whole
presenting the appearance shown in Fig. 3, and consisting
of a rectangular block having along the center of one of its
sides a semi-cylindricul groove, ¢, of copper, which bears
upon its surface certain raised striations corresponding to
the depressions which were made by the diaphragm on the
surface of the stearine. Into this groove is laid a piece of
lead wire of about three or four millimeters in diameter, and
the two being putinto a press and squeezed together, the sur-
face of the lead wire receives a permanent impression, which
is an exact reproduction of the original impression made
upon the stearine bar, From one copper matrix a very large
number of lead impressions may be made, and we are told
that the whole process can be goue through, aud lead wires,
each containing the record of a short sentence, can be made
and sold with a profit for one halfpenny each.

We have had an opportunity of testing this simple little
instrument, and the words come out of it with remarkable
distinctness, though of course with but feeble power; and
among the following words, all of which we have heard it
utter, some were unmistakably clear: *‘ Mon cher ami,”
“Louis Quatorze,” * Victor Hugo,” ““La République,”
“ Octavie,” *‘Bonjour,” * Lambrigot,” ‘* Misérable,” and
““ Miracle,” and it is a curious fact that while in the phono-

veloping further physical facts, or to analyze those already
discovered; or else for the re-
duction of the instrument to
its simplest possible form, so
as to place in the hands of
the teacher as well as in those
of the million a scientific
toy which can illustrate and
render familiar the principle
which lies at the base of the
more important and typical
apparatus.

The sixpenny phonograph,
which is represented in Fig,
1, consists, first, of a hollow
cone of pasteboard, about
one inch and a half in diam-
eter, whose apex Is connected
o the” center of a similar
sized pasteboard disk by
means of a lead wire sbout
sixteen inches long; and,
second, of a small board or
tablet, on which is fixed one
or & larger number of short
lengths of lead wire, cach of
which bears upon its upper
surface a phonographic em-
bossed record corresponding
1o & certain word or sentence, by which it was originally |
produced.  The method is as follows: The upper surfnce of i
A rectangular prism of glass, or other hard and rigid mate- |
rial, Is thickly coated with stearine wax, which is then |
scraped into & convex form, as shown in the dingram, Fig, !
2, In which a represents the glass bar and b the convex coat. |
ing of stearine. This bar is then fixed Into a simple phono-
graphic instrument, which, by means of a scrow or other
mechapieal contrivance, traverses it at a suitable speed e
low a diaphragm.  This diaphragm is rigidly held around
ita circumference by an annular framework (not shown in
the disgram), and Is in every respect exactly similar to the |
disphragm of an ordinary phonograph. To the centor of |
this disphragm is attached o thin flat plate, whose lower end |
1% cut out to a coneave curve to fit the convex surface of the
stearine, b, When all I properly adjusted, and the tempe.

graph the words ““ Phonograph,” and ““How do you do?”
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A SIXPENNY PHONOGRAPH.

come out with exceptional distinctoess, so in this instrument
the words *“ Bonjour," and the name of the inventor, “ Lam-
brigot,” are the clearest of those we have heard.

It is only fair to Mr. Edison, the inventor of the phono-
graph itself, to point out that the plan of producing a pho-
nogram on a stearine surface, and afterwards reproducing it
in copper by the process of clectrolysis, was suggested by
him long ago, but we do not understand that M, Lambrigot
clsims any novelty for that portion of the invention, but
more especially for having produced a little instroment at
the cost of a few pence, which enn demonstrate the action
of the phonograph and illustrate some of the most beautiful
phenomenn connected with the sclencs of neoustios.

The sixpenny phonograph described as above in Engineer-
fng, is a novel affair, but we doubt if it s, after all, as stm-
ple and effective as one described and illustrated in our

rature s so arranged as 10 give o the stearine surfuce the | columns some ¢ight months since, Page 118, Vol, 20,

[JunE 7, 1870.

Compressed Alr for Blasting In Minos,

At a meeting held at Manchester, England, recently, Mr.
Joseph Dickinson, H. M. Chief Inspector of Mines, in the
chair, a paper ** On the Advantages of Compressed Afr ut
High Pressure (8,000 1b. and upward to the square Inchy ny
compared with Blasting by means of Gunpowder or other
Explosives,” was read by Mr. W. E. Garforth, of Dukinficld,
After referring to the various efforts which had been made
to dispense with gunpowder for blasting in mines, Mr, Gar-
forth stated that o machine had been invented by Messrs, Gar-
forth, of Dukinfield, for bursting down conl by menns of
compressed air. The machine was portable, of small dimen-
sions, so as to be suitable even for small mines, and could be
worked by two men, and by it air had been compressed to
046 atmospheres, or 14,200 1b. per square inch. The com-
pressed air was convéyed through wrought iron pipes to a
cast iron cartridge 12 inches long, placed in a hole drilled in
the coal, and the cartridge, when its known breaking strain
was reached, burst and broke down the coal,

A machine had recently been made by Messrs, Garforth
which was capable of giving 2,000 1b. pressure to the square
inch, and by permission of Messrs, Morland, of Hollinwood,
a trinl was made at the Bower Colliery in the presence of
some of the members of the Geological Society under the fol-
lowing conditions: The coal known as the Bower Mine was
5 feet thick and very hard. It was undercut to the depth of
4 feet 6 inches, and by a drilling machine a hole was cut 801¢
inches in depth and 7 feet from the cut end of the ¢oal. The
cartridge, 1134 inches long, 8 3-16 inch diameter, and 9-16
inch thick, was put into this hole and stemmed tight. The
pipes and machine were then attached, and at 9,558 1b. pres-
sure per square inch, the coal was broken down, the quantity
being estimated at between 5 and 6 tons. )

After describing the great difficulties which had been ex-
perienced in perfecting the machine and the cartridges, Mr.
Garforth proceeded to lay before the members his ideas of
how this great power, obtained by means of compressed air,
could be utilized. He would first state that among other points
which had been proved by the experiments which had been
made were: (@) that 14,200 1b. pressure per square inch could
be obtained; (4) that a pressure of 9,550 Ib. per square inch
was sufficient to break down the coal in a hard mine like that
of Bower Colliery; and (¢) that the pressure when obtained
could be kept for hours both in the machine, pipes, and
cartridges. In the suggestions which he was about to make
he felt convinced that a machine to meet the requirements
of deep mining should be such as not to require too much
manual labor, owing to the high temperature experienced in
deep and extensive workings.

‘What he proposed was to use a vessel or small receiver,
made so very strong that the bursting point would be six or
seven times the required pressure, proved beyoond doubt to
be perfectly safe in transit, also of such a capacity as would
allow highly compressed air to expand into the pipes and
cartridges without reducing the pressure below the known
bursting point of the cartridge. The air compressing machine
necessary to fill this receiver with highly compressed air
might be fixed on the surface, or, if preferred, at the bottom
of the shaft, and worked by
steam in the ordioary way.
These portable  receivers
should then be charged with
air to the required pressure,
sent into the various working
places, attached by means of
a valve and pipes to the car-
tridges with the coal, and then
by simply opening the valve
the air in the receiver would
rush into the cartridge and
explode it, the operations re-
quiring dittle or no manual
labor. Of course, it would
be understood that the receiv-
cr could be plsced at a suf-
ficient distance away to obvi-
ate the use of pipes; the re-
ceiver could be placed near,
and the valve opened by other
means,

1f the expansion of the air
were found to be such as to
make the reoviver too Jarge, &
small hydraulic pumpemight
be connected to it, and by
forcing water through the
valve opening upward, the water would thus occupy the
place of the air, and by this means any pressure which had
been lost through expansion eould be recovered, or, if neces-
sary, increased to more than the original pressure.  As water
was, comparatively speaking, incompressible, the time takon
to effect this operation would not be long nor the labor very
great,  In the same way that machines were improyed upon

the original idea, so he felt convinced that in a short timo

this great force of ten, fifteen, or twonty thousand pounds
pressure per square inch would be so utilized that they would
be able to put into the hands of the miner a power that, when
gunpowder and other explosives were prohibited, would en-
able bim to get the conl with the same facilities as now, with-
out the risks from blown out shots, explosions, or the pro-
duction of deleterious gases, oy

It might uppear strange to old miners when it was b M

to place a swmall maching o the bands of the workmen, but




‘more strange than it did to engineers when men
worked by hand what was now done by planing,
eting, or other machines. When they considered the great

rostric Ak present placed upon the use of gunpowder and
~ other « ives in mines, and that every day the conl to be
_got lay at a groater depth, and the difficulties of getting in-
“croased more than pre rata with the depth, he thought there
could belittle doubt that in a few years the government would
atirely prohibit the use of explosives in mines. He now
proposed to compare the two systems of breaking down coal
~—by gunpowder and that by compressed air at 8,000 Ib.
pressure per square inch or upward, The undermining of
the coal would in both cases be about the same, also the time
taken to drill the hole, provided the machine drill was used.
1f the armogement of the recelver as proposed in the fore-
golng remarks, with or without hydraulic pump, were carried
out, then the time taken to fire the gunpowder or burst the
cartridge by compressed air would be about the same. In
stemming the holo there would be a gain in favor of gun-
powder of about ten minutes, but at the same time it would
be at greater risk. If instead of the portable receiver a ma-
chine had to compress the air to the required pressure, there
would be a gain of about thirty minutes in favor of gun-
powder; but, as they were aware, when a shot had been ex-
ploded by gunpowder the working place was filled with
smoke for a quarter, half, and in some cases three quarters
of an hour, 8o that the gain in time was more than counter-
balanced.

Compressed air, however, possessed ndvantages ever gun-
powder which could nat be too highly estimated, above all
us regarded safoty. He thought thore was no one connected
with mining but would admit that the time had now arrived
when some power ought to he found to supply the place of
gunpowder when it was prohibited, to enable us to produce
conl as economically then as now. Should gunpowder and
other explosives be prohibited, what was the best means to
supply their place? He thought for the reasons he had named
in the foregoing paper that compressed air would stand fore-
most, especially for its safety. Although monetary consider-
ations might, to a certain extent, weigh with people, no one
could deny for a moment, after seeing the lavish expenditure
muade by colliery proprietors for the safety of their men, that
safety was the main considerntion with both mine owners
and the managers.—Colliery Guardian.

THE NEW YORK ACADEMY OF SCIENCES.
A meeting of the New York Academy of Sciences was held
Monday evening, May 12, Prof. Newberry in the chair,
COPPER AND SILVER IN MAINE.

At the request of the president, Dr. Hamlin, the author of
a very.interesting book on tourmalines, gave an account of
the new mineralogical discoveries in Maine. Until very re-
cently it wns not known that either copper or silver existed
in Maine. A copper belt, some two miles long and from 200
to 400 feet wide, bas now been discovered about the middle of
the southern part of Maine, directly on the coast; but it is
impossible as yet to present any trustworthy information in
regard to the richness of the deposit.

Some twenty miles to the northeast of this copper belt sil-
ver has been found in flakes, masses, and filaments, speci-
mens of which have found their way to Boston for exhibition.
A shafi has been sunk some hundred feot deep, and it is re-
ported that the ore increases in richness with the depth,

GEOLOGIUAL NOTES,

Dr. Newberry announced the receipt of a collection of
fossils from Moosehead Lake, and also of one from Fort Ben-
net, Dakota, which latter appearcd to the finders ns of
yogetable origin, resembling a species of nuts, but which on
examination proved to consist of saurians’ tecth, having some
resemblance to the teeth of crocodiles, but not being as yet
sufliciently investigated for identification,

Further geological investigation of the north ghore of Long
Inland confirms the conclusion previously arrived at, that the
micaceous sandstone found therein the glacial drift, and con-
taining impressions of dicotyledovous loaves, belongs to the
cretaceous period.  Its source has not as yet been nscer-
tuined,

The paper of the evening was by Dr. Albert R, Leeds, of
the Stevens lnstitute of Technology, on the presence of per-
oxide of hydrogen in the atmospbere.

PEROXIDE OF HYDROGEN IN THE ATMOSPHERD,

The existence of hydrogen peroxide in the atmosphere hos
been doubted by many investigators, The reason of this is
10 be found in the dificulty of ascertaining its presence, soc-
ing that several other substances, such as ozone, nitrous neld,
and nitric acld, give almost identical reactions. Numerous
tests have been devised to distinguish theso substances, but
nearly all are liable to objections. A solution of fodide of
potassiom and starch is colored blue by ozone ns well ns by
the peroxide. The addition of sulphate of iron, or of lit-
mus, has been recommended, but the results have been
questioned.  Btruve proposed n solution of oxide of lead in
cuustic potash, with the addition of o few drops of basie
neotate of lead, in which the peroxide of hydrogen produces
i procipitato of binoxide of lead. A freshly prepared solu-
ton of guaincum that has not been exposed to the Hght, and
to which n watery fnfusion of malt has been added, first turns
Pink and then hlue by the sction of the peroxide, nnd forms

A Lest of such dolicaey that one part in ten millions can ensily
bo detected, Yot this test is also affected by ozone, The
Investigations In progress at the Institute seem to Indieaty,

oxide of hydrogen does. The game remarks apply to thoe test I
of A. Lovy, of Parls, who uses arsenious acid and arsenite of

sodlum, which are converted into arsenic acid and sodium

arsenate by the action of ozone,

Rewsoning from the analogy of the recomposition of nitrato

of ammonia from nitrous oxide and water, our distinguished

chemist, Sterry Hunt, threw out the ingenious suggestion

that the nitrates in the atmosphere might be due to the com-

bination of atmospheric nitrogen with evaporating water,

Later, Schonbein, the discoverer of ozone, came 1o the same

conclusion from different premises, and actually found ni- |
trites in the air wherever water was evaporated.  Boblig,

however, demonstrated that in these experiments the proper
precautions had been neglected, and that the nitrites found
pre-oxisted in every case in the atmosphero. When the air
was proviously purified from every trace of nitrites none
could bo detected in the results of the experiments, This
wns n fortunate fact, for if nitrites were formed by mere
evaporation of water inghe air, atmospherie tests would be of
no value, as we conld never determine to what agency our
reactions were due.  In another sense, however, it was un-
fortunate, as it deprived us of a very plausible explanation
of nitrifaction in the atmosphere, on which plant life is in a
great measure dependent.

The most extensive investigations of the presence of hydro-
gen peroxideare those of Schoene, of Moscow, who examined
all the snow, hail, rain, and sleet that fell in Moscow for one
year, beginning July 1, 1874, and ending June 30, 1875. He
found peroxide present in 208 out of 215 specimens of hail
and rain, and in 86 out of 172 specimens of snow and sloet.
The average amount was 0°17 c.c. in 1,000 cubic meters of
air, His method was to add his sample to a weak solution
of fodide of potassium and starch, and to compare the color

ation with that produced by standard peroxide solutions of
different strength. He found among other interesting results
that the equatorial winds were much richer in peroxide of
hydrogen than the polar winds. Houzeau, of Paris, was un-
uble to find any peroxide in the atmosphere of that city, and
it is suggested that it may be absent in some localities, Prof.
Leeds found none in Hoboken, although his processes are so
delicate as to enable him to detect minute quantities like the
following: 100,000,000 parts of air were found in one
analysis to contain 16 parts of ammonia, 10 parts of nitrous
acid, and 17 parts of nitric acid, equivalent to 15 parts of
nitrite and 20 of nitrate of ammonia.

The influence of these substances may be of the utmost
importance in relation to health and disease, as well as to
vegetable life and growth. But the investigations made in
reference to their determination, both gualitative and quan-
titative, will be of limited utility so long as any doubt is pos-
sible as to the reliability of the tests employed. When the
New Jersey Bourd of Health desired Dr. Leeds to furnish
them with trustworthy ozonometers to be used in systematic
observations throughout the State, he was obliged to reply
that there were none he could recommend

INDUCED MAGNETISM.

Mr. Wolcott then exhibited an experiment to show that a
wire, magnetized at its middle point by contact with the pole
of a magnet, had the same polarity at both ends.  Prof. See-
ley then made some remarks on induced magnetism, which
were discussed by Mr., Warner, and the Academy adjourned.
C. F. K.

Hyposulphito as n Therapeutie Agent.
Anthony's Bulletin containg n communication from a corre-
spondent proclaiming the rare virtues of hyposulphite of soda
as cure for erysipelas, Medieal men are familiar with the
use of hyposulphite ns o somewhat active aperient, and it is
regarded by some as very valuable in removing impurities
of the blood; but it has not come much into use in medi-
cine. We place the new claim for it on record, but would
caution our renders ngainst experimenting with discase.
Erysipelas is too dangerous o muludy to be tampered with,
and should be placed under the treatmont of a competent
medical man, We subjoin the communieation in question:

“I take pleasure in communicating the needed informa.
tion concerning the virtues of hyposulphite of soda in erysi-
pelns,  Of courso, when erysipolas proceeds from a wound,
it is more delleate to mannge, and requires the best surgical
skill; but when it Is of the milder form, on the outside skin
in the face or any other part of the body, proceed as fol-
lows: Tuke of hyposalphite of soda any quantity, and make
a saturated solution In n bottle of any convenient slee—aix,
elght, or ten ounces, If the individual is a strong, hearty
man, and the disease has a good start, give your patient one
tablespoonful every hour for twelve hours; then decroase
the doso, a4 the benofits becoms manifest, say once in throo
hours, It mny onuse dineehon; but never mind, it will do-
stroy any fobrile symptoms,  Twenty-four hours is gene-
rally sufllelont to produce a decided ehange for the botter,
unless it how six or soven diays’ start, in which case It will
take longer,  The results ary generally so wonderful that [
Lave never known the remedy to fail.  With an old person
you may substitute n teaspoonful for tablespoonful, and oneo
every two hours,  You may put this down: that the sooner
you can get o good quality of the soda solution into the body,
the sooner the trouble will be over, Now, for an outward
appleation: use equal parts of the sods solution and gly-
corine; saturnto cotton flannel with the above, and lay on
the part affected,  Bat simple food—avoid all exciting food
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“Hypo s equally as eflicacious in any polsons from in-
gects or vegetables; old wounds in sores are soon hiealed by
washing the parts In n solution of soda. It is also good in
typhoid fever, carerully administered.

“ Now, if o person has a form of ¢rysipelas that is not so
decided, but (say) chronie, let bim take a teaspoonful cyery
night of the solution, and the disease will be entirely re-
moved, if kept up for a menth, The disease seldom o
never attacks a person the second time when eradicated by
the soda treatment,

“If any other information is needed, T shall be very
much pleased to communicate, for 1 consider the foregoing
has saved my life, and it has cured fifty persons in succes-
sion without fail right under my own supervision.”

st b e e

RECENT MECHANICAL INVENTIONS,
An improved apparatus for automatically measuring and
discharging grain has been patented by Mr, Robert H. Ed-
miston, of Loveland, Col. It is particularly intended for
use in connection with thrashing machines o measure the
grain as it is delivered from the thrasher.
Mr. Daniel D. McIntyre, of Sterling, Neb., has invented
an improved washing machine, consisting of a semi-cylin-
drical suds box, having a slotted bottom, and haviog a pump
barrel for creating a circulation of the suds, as the semi-
eylindrical rubber is operated by means of a hand lever.
An improved press for compressing eotton and other simi-
Jar materials has been patented by Mr. W. J. Butts, of
Willow Green, N. O. It consists in a horizontal box
mounted on wheels, and drawn forward by a screw, the
ribbed bed at the end of the box being drawn forward by a
serew toward a fixed ribbed platen, so as to compress cotton
contained in the box.
Messrs, F. E. Cross and R. G, 8Speirs, of Waterbury, Conn.,
have patented an improved machine for straightening and
cutting wire. It is arranged to work automatically, and it
consists in an arrangement of clamps and a stopping device
in connection with cutting mechanism, which cannot be de-
scribed without an engraving.

An improved grain toller has been patented by Mr. David
Waugh, of Willsburg, W. Va. It consists in a notched ro-
tating disk armanged in the grain tube. It is contrived so
that the grain that passes through the notch as the disk re-
vo'ves is counted as toll,

An improvement in machines for dressing millstones has
been patented by Mr, David L. Ellis, of Homer City, Pa.
It consists in the combination of an adjustable slide provided
with a rubber block or strip and set screw, and a peculiar
arrangement of frame and feed screw.

Messrs, 8. S. Black, of Fredericton, N. B., and Charles
A. Black, of Chicago, I, have invented an improved ma-
chine for trimming the sole edges of boots and shoes. It
consists in a combination of ingenious devices, whereby the
sole is quickly and neatly trimmed.

Large Farming a Precarious Business,

The following figures are given by a San Francisco cor-
respondent of a Philadelphia paper, as evidence #hat farm-
ing onn gigantic scale 8 profitable neither to the country
nor to the farmer. He says: ““ The largest wheat producer
in Californis, or in the world, is Dr, H, J. Glenn. He was
formerly from Monroe County, Missouri. He is a man of
great enterprise and cnergy. His ranche lies in Colnsa
county, and comprises 60,000 ncres, nearly all arable land.
He has this year 45,000 acres in wheat, which, ata low cal- ~
culation, will produce 900,000 bushels. His wheat will sell
for 85 cents per bushel, or £765,000. Dr. Glenn has been
farming ten years, and one would suppose he ought to have
a handsome sum to his credit in bank; but what with a
failure of crops—which occurs two years in every five—and
the enormous interest he pays on his loans, he is said to owe
a round million of dollars. Last year his credit was bad,
as he bad no crop, Now, with his splendid erop in pro-
spect he will probably get out.  The Dalrimples of St Puul,
who, ten years ago, were the largest farmoers of wheat in
Minnesota, raising as much s 40,000 bushels in a singlo
year, wont to the wall,  Another large wheat raiser is D,
M. Roavis, whose land lies on the borders of Colusa and
Butte counties, o is also from Monros county, Missour,
and has an unpretending little estate of 15,000 acres, 13,000
of which are In wheat, which be thinks will average this
year 80 bushels, or 890,000 bushols, e also is hard pressed,
and I am told is paying D per cent on a couple of hundred
thousand dollars of borrowed money. If farmers raising
half a million to & million bushels of wheat cannot get out
of debt, it might ba well to inquire what is the use of having
#0 mueh land?  The trath Is that from the frequent falluro
of orops In California and the waste that attends on largoe
operations of that kind, farming on a glgantio seale in this
portion of the Pacific coast must bo considered a failure.
North of this, in Oregon and Washington Territories, there
I8 no fallure of the harvest; farming aperations are carvied
on on a smaller seale, and consequently the farmers, while
not rolling In wealth, are all woll to do, ™

Rapid Communlention, L4
A merohant, sitting in his office in South 8t,, Now Yurk,
rocontly reccived an answer to his dispateh sent to 8
six hours previously.  Thirty thousand miles i
good time, even for the telograph. The ob

and drink; farinaccous diet is absolutely necessary. If you
enn bathe tho part affeated with the above solution, do yo;

bowever, that ozone acts upon it much more slowly than per

then lny on the saturated cotton,

is $2.80 por word; to Yokohama, ’&m
'olplwr. in 80 well systomntizod hy certain
that u single word serves for .m hon
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The Electric Light.

Mr. W. H. Preece, the eminent electrician, recently de-

livered, at the Albert Hall, London, a lecture on the Exhi-
bition of Electric Lighting Apparatus. The Prince of
Wales, the Duke of Edinburgh, and a large assembly of
ladies and gentlemen were present. The Werdermann light
was one of the first shown, and while it lasted, was both
bright and steady. Mach attention was also excited by the
light produced by iridium rendered incandescent by elec-
tricity, and much satisfaction was expressed at its extreme
brightness, purity, and steadiness. The Lontin light also
made a brlliant show, and the Rapicfl was greatly admired
on account of its steadiness. Then came the turn of the so-
called **candles,” constructed on the systems of Jablochkoff
and Wilde. The former of these, ranged round the upper
corrider, for an instant shone brightly, but afterward gave
evidence of capriciousness. On the other hand, the Wilde
Jamps, from their being close together instead of distributed
over a wide circuit, or from some other cause, burned very
steadily and well. Mr. Preece then introduced the audience
to the **holophote,” a powerful lamp for ““illuminating the
depths of the sea,” about to be introduced into the ports at
Spithead, with a view to testing their value in detecting the
advance of an enemy’s torpedo. He next referred to the
advantage of the “ arc ” over the ** incandescent ™ system in
economy of power, and the strength of the incandescent
lamps in their great steadiness and durability. The Wallace-
Farmer lamp was then tried, and with very satisfactory re-
sults; and the eyes of the audience were next directed up-
ward toward the great Siemens light, or rather chandelier,
hanging from the inside of the dome, and which made a
noise far less agreeable to the ears than the light was to the
eyes.

Mr. Preece dwelt upon the many short-comings of the
electric light as at present produced—the noise, the flick-
ering, the deep shadows, and the whiteness of a light which
sets all calculations based upon the warm yellow of gaslight
at a defiance. On the other hand may be set the absence of
smoke and the purification instead of poisoning of the air
in large bmldings.

A NEW STEAM HAMMER.,

The accompanying engraving illustrates an application of

Mr. Wadsworth's steam controlling valve to a steam ham-
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in the engraving. Further particulars relating to this in-
vention may be obtained by addressing Mr. Herbert Wads-

worth, Merchants' Bank Building, 28 State street, Boston.
: e S el

ATTACHMENT FOR BOILER FEED PUMPS.
The accompanying engraving shows an improved attach- |
ment for boiler feed pumps, for introducing into the boiler |

CLEGG'S FEED PUMP ATTACHMERNT.
along ‘with the feed water any liguid for preventing or re-
moving incrustation or scale, or to prevent foaming. It con-
sists in a short pipe screwed into the lower end of the pump,
having at its outer extremity a cup for containing the liquid
to be introduced into the boiler. Between the cup and the
pump there is a check valve in the pipe, also a stop cock for

mer having a rotating anvil, the valve and the anvil block
being both under control of the same
lever.,

The valve, being substantially the same
as that described in connection with the
steering apparatus patented by the same
inventor, and illustrated on page 191 of cur-
rent volume of the SCIENTIFIC AMERICAN,
will not be described in detail in this con-
nection. It is perhaps enough to state
that it is capable of perfectly controlling
the admission of steam to opposite ends of
the cylinder, so that a blow of any desired
strength may be given.

The value of this valve as applied to the
working of a steam hammer lies in the
facility with which the ponderous machine
may be controlled, and the exemption from
the possibility of accidents, such as the
striking of the piston on the cylinder
head, in case of the moving of the anvil
from below the hammer, the valve being
80 contrived as to admit steam at the
proper point in the stroke to cushion the
piston.

The lever, A, of the controlling valve is
moved through the medium of the rod, B,
hill craok lever, C, and rod, D, by the
lever, E, which is fulerumed in 4 ball and
socket joint, and is capable of universal
motion. The lower end of this lever ex-
tends through two slotted and pivoted see-
tors helow the floor, which are arranged at
right angles to each other, and are con-
nected one with the controlling valve, and
the other with the mechanism by which
the anvil is turned, This construction ad-
mits of controlling all of the movements
of the machine by a single lever, Moving
the lever to the right or left effects the
steam supply, and moving it forward or
backward sets in operation the mechanism
which turns the anvil, Theanvyil, as will

closing the commuuication between the cup and pump. Out-

bie observed, is made convex on one of jis
sides; it hasalso o rounded corner and a
square corner, all of which are found very
convenient in forging irregular work. 3

Although this machine is intended for
bending ships’ ribe and performing other
similar aperations, the details of some of
the parts by which this kind of work is
done are omitted for the sake of giving
clearer iden of the other parts,

The ingenious valve used in this ham-
mer seems a8 woll adapted o one of s
applications as another, performing its
functions easily and with precision, whe-
ther used fn the steering appamtus pre
viously described or in the hammer shown

‘

WADSWORTH'S STEAM HAMMER,

[JUNE 7, 1879.

side of the check valve there Is a small air cock, which may
be used to admit small quangities of air to the pump to act
as an air cushion to the plunger to obviate pounding and
the consequent wear and tear of the pump,

Thisinvention was recently patented by Mr, Benjamin
Clegg, of 526 Richmond street, Philadelphis, Pa., from
whom further information may be obtained.

RECENT AMERICAN PATENTS,

An improved waste valve, which is applicable to either
wooden or iron pumps, has been patented by Mr. Perry A.
Peer, of Comstock, Mich. 1t consists of a pivoted cover ar-
ranged to slide over an aperture in a base plate that is se-
cured to the pump.

Mr. Edwin A. Benson, of Detroit, Mich., bas patented an
improvement in hydrants, which provides for removing, re-
placing, repairing, renewing, or otherwise manipulating
the ground faucet or valve of a hydrant without removing
or digging around the box which contains it.

An improvement in car brakes has been patented by Mr.
Nathan Webb, of Sacramento, Cal. The object of the in-
vention is to provide a simple car-connecting brake clamp
that can be used as a supplement to any other brake connect-
ing clamp.

A hand car, adapted for running upon a track and dump-
ing its load, and which may be used for loading wood or
coal upon locomotive tenders, and for other similar pur-
poses, bas been patented by Mr. Stephen Johnson, of Hunts-
ville, Texas.

An improved steam rock drill, in which the valve is shifted
by the piston before it has completed its stroke, so that the
piston will be cushioned, has been patented by Mr. Thomas
J. Murphy, of New York city.

An improved weather strip, patented by Mr. Lawrence
Scully, of Meridian, Miss., consists jn a strip of rubber fit-
ted to a groove in the bottom of the door, so that both of
the edges of the strip project below the door and act as fend-
ers against wind and rain.

Mr. William J. Orr, of Rock Hill, 8. C., has patented an
improved dust-excluding and car-ventilating window, which
consists of a series of vertical parallel pivoted transparent
slats between which the air passes freely, and which may be
so adjusted that when the train is in motion a draught
will remove the air from the car.

An improvement in the class of burners used for burning
gasoline, naphtha, etc., has been patented
by Mr. William H. Raussell, of Sedalia,
Mo. It consists in a burner tube having a
cup near its upper end, a base piece at its
lower end, and a& hollow wire wound
around the upper end of the burner and
concealed in the cup with its ends extend-
ing to the base piece, one communicating
with the supply pipe and the other with a
chamber leading to the burner.

An improvement in passenger registers
for cars, omnibuses, ete., has been pa-
tented by Mr. 8. B. Crane, of Davenport,
Town. The seat or foot rest is made mov-
able 50 that when a passenger sits the de-
vice closes an electrical circuit which is
connected with a recording device.

An improved spark arrester patented by
Mr. Allan Talbott, of Richmond, Va., is
intended for arresting sparks as they issue
from the furnaces of steam boilers, and
preventing them from passing into the
open air. It consists in a number of in-
verted hollow truncated cones placed at
the hottom and top of the smoke stack.

Mr. Martin Rabenau, of Baltimore, Md.,
has patented an improved apparatus for
treating leaf tobacco for developing its
flavor, increasing its burning qualitics, and
darkening its color.

Mr. Thomas I, Locher, of Alburtis,
Pa., has patented a chair having a frame
made entirely of band iron. The object
of the invention is to produce a chair hay
ing the greatest strength and righdity with
the employment of a small amount of
material.

An improved heat regulator for incuba-
tion has becn patented by Mr. Frederick
Meyer, of Doylestown, Pa. It consistsin
o lever carrying a tube with reservoirs at
ench end containing ether and mercury;
when the heat expands the other the mer-
cury is forced to one end of the lever,
causing it to tilt and operate the damper.

An improved pole attachment for vehi-
¢les has been patented by Mr. James L.
Dykes, of Demopolis, Ala, The object of
this invention is to furnish combined thilly
and tongue which may be readily adjust-
ed as thills or tongue.

Mr., George W. Willinms, of 8an Diogo,
Cal., has patented a simple and efficient
trap for catching animals. It consists of
a toothed ring secured to one end of a
bent. spring, the other end of the spring
being provided with teoth and held down
by a tripping device, )




JUNE 7, 1879.]

TERRESTRIAL GASTEROPODS,

Noxt to the insects no olass of animals presents such o
variety of families and species ns the mollusks,  While
the majority of them inhabit the son, & Hmited numbor abide
in sweet water, and a fow only live on dry land.  Theso all
belong to the order of Gasteropodn, and differ from the ma-
jority of other mollusks by belng supplicd with well de-
veloped pulmonary organs, enabling thom to breathe atmo.
spherie air.  They may be divided into two groups—sannils
and slugs—the formor of which are provided with a helical
shell, while the latter are entirely naked sholl, possessing
jnstead of a shell only a ealearcous deposit under the shield
forming the fore part of the back.  As the anatomical struc-
ture of both groups is identical wo may describe them joint-
ly. From the head protrude two pairs of tentacles, which
buve the form of the finger of a glove, and may be retracted
and projected.  The posterior pair carry the small black
globulur eyes. The tentacles are very sensitive to the toueh
and the eyesight is apparently very poor; the animal.depends
on its feclers, principally, for guid.
ance. The mouth is located in the
center of a thick muscular mass; in s
the upper lip lics embedded o
crescent-shapoed grooved plate, form-
ing the upper jaw. Directly below
and opposite to this is placed the
tongue, which carries on its upper
surface a disk lined “with numerous
transverse rows of teeth, In eating
the snail grasps its food »_,ween the
upper jaw and tong .o, and rubs it
toa smooth paste between the frie-
tion plates, By the peculiar motion
of the tongue the paste is conducted
into the wsophagus and stomach.
On both sides of the tongue are situ-
ated the salivary glands, connected
with the mouth by separate ducts.
Behind the stomach is found a vo-
luminous liver. This is traversed
by the intestine, which turns, after
leaving it, and leads to the anus
located in the neighborhood of the
branchial opening. Into the same
opening are also emptied the secre-
tions of the kidney, which is situn-
ted near the heart.

Two minute glands near the en-
trance of the cesophagus are the
only organs that might be considered
organs of hearing.

Respiration takes place through
the branchial aperture, from which
the air is conducted to the lung, a
cavity nearly filled with a porous,
spongy mass, from which numerous
minute veins lead to the heart, The
latter has two chambers, and by
its pulsations sends forth the purified
blood coming from the lung on its
journey through the body, from
which it returns again to the lung.
The foot, or rather the ventricular
plate bearing that name, is formed of
powerful muscles, which propel the
animal by alternate contractions and
expansions.

Among the principal conditions
necessary for gasteropodal life on
dry lund are moisture and warmth,
If deprived of moisture by being, for
instance, placed in a pasteboard box
in a dry room, most snails will
die soon. Instances are, however,
on record in which snails have been
kept, apparently dead, for months
and even years, and revived again
by the application of a little
warm water. It is, therefore, natu-
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About forty l\iﬂ'rrrn(! I Switzerland, Bavaris, Wirtemberg, and Austris, snail

bands, or numerous frregular stripes. ; ‘ =
’ h : lture at one time attained considerable importance. They

varletlos are known, The larger snail is Helie pomatia, or |cu : ‘ e arait
the edible sovail, which is very common throughout this | were raised in numerous g:‘nl”“-;h;-“ lm I‘I;“”V i
country and Europe. 1 m‘llhnn‘ were :mml.‘t“)" raised, untl' s llupu. l"l", ;I. : ,,.,;,,,‘,
Some snalls hibernate regularly. Helie pomatia either | tris.  Although this industry has now nearly disapy red,
snails are still eaten in large quantitics in Ausiria. They

are collected in the fall and kept between layers aof oats for
in those countries are ZL

works its way into the ground or seeks refuge in a natural
onvity, snd proceeds at once to close the entrance of its :
shell by a cover formed of materinl similar to that of the | use The snails most l-h:cn'wd
shell.  The cover, although not firmly attached to the shell, | pomatia, aspersa, and hortenasis, \ ;
fits almost air-tight into it. In this state the snail remains | Soails are of great importance as an t.lrlll'lr of food and
| throughout the winter, until the warm air of spring and the ‘ commerce in Italy, where numerous kinds are consumed

increased moisture of the soil call it into life again. in large quantitics, The principal seat of the snail trade
In extremely dry weather, or on cool days, snails which | is Palermo, but all larger cities have numerous establish-
do not hibernate retire into their shells; remaining for u:memnlr.‘linz in them, and in some ])L‘Ul'i. snail growiog
while near the entrance, the salivary glands secrete a viscid ; and snall bunting form distinet trades. Snails are :-xlrr’mfr-
mucus, which soon forms a partition, closing the shell en- | ly cheap, and this accounts for their enormous consumption.
tirely. As the exterior surface is exposed to the air, the | In the “* flying " street kitchens a plate of snall soup can
viscid massdries and forms a thin membrane, which is kept | be hiad for one or two soldi, and this, together with a handful
| elastic by the moisture exhaled from the snail. . As respira- | of maccaroni and a slice of watermelon, forms the daily
. repast of the average Italian lnzza-

I rone.

To the second group of terres-
trial gasteropods, Limacider, belong
our common slugs. They have no
shell, but a calcareous deposit of
more or Jess firmness in the shield
covering the neck may be regarded
as the rudiment of the shell. Ana-
tomically the slug corresponds to
the shelled snail, except that the en-
trails, which in snails are contuined
in a bag extending into the interior
portion of the shell, are, in the
slugs, contained in the main body,
which is ordinarily covered by the
mantle.

Slugs are divided into two sub-
families—Arionand Limax. Arion
rufus, as a representative of the
former, is very common throughout
Europe, about five inches long and
of variable color, generally black or
reddish-brown. Similar in appear-
ance and size is Limaz afer, or road
slug of Europe; it is generally black
or dark-brown, and very common.
This species is represented in the
engraving.

— waweoe—
Angora Goats Turned to Profit,

The San Francisco correspondent
of the Baltimore Sus reporis a
more hopeful prospect for those
who have invested so largely in the
raising of Angora goats on the Pa-
cific coast. Hitherto these animals
have not been profitable owing to
the lack of a market for mobair,
He says:

The owners of some thousands of
these goats, before abandoning the
enterprise, concluded to try some
way to utilize them. They estab-
lished experimental works in San
José, the beautiful garden city, fifty
miles south of San Francisco. Af-
ter much experiment and vexatious
discouragement they have now a
flourishing factory, with fifty hands,
over one half women, *The An-
gora Robe and Glove Company™
have founded a new and very pro-
fitable industry. They have a large
tannery, and they have created an
unlimited demand for goat skins,
till now of no paying value. Their
goods, like the woolen fabrics of
the coast, challenge comparison with
like goods in any part of the world.

ral that snails prefer moist spots,
shady places under shrubs, trees,
stones, ¢te.  Many prefer to creep
below the Jayer of leaves and moss
covering the ground in forests, and some even live botween
the bark and wood of trees.

The most common family is that of Ielix, of which alone
nearly 5,000 species are known. They all have shells which
have either the familiar form of the garden snail or are o
little more elongated, The shells are generally wound from
right toleft, that is, when the mouth of the shell js placed
to the right of the observer, the umbilicus turned toward
the latter, the whorls will be seen to pass down from right
to left toward the end. The whorls may either come into
contact in the center and form n spindle, ‘or may romuin
separated, forming o bollow shell, In some of these the
umbilicus is closed, in some open.

The shell consists of about B per cent of animal maltter,
90 per cent of carbonate of limoe, and nbout 5 per cent of
other mineral substances

In our engraving are illustrated two of the commonest
#nails indigenous in Europe, The smaller ones are Helix
asporsa, the common gardon snail, It varies greatly in color
aud form, but is usually of u bright yellow color with brown

We have a vast domain of moun-
tain land, with evergreen shrubbery
for goat pasture and a climate that
is their paradise, What we sadly
' tion does not entirely stop, there s necessarily going on a | want is diversified agriculture and manufaoturing imhmlr_\:
constant Interchange of air and molsture, the former flow- | There 15 searcely anything combining these qualitios that we
ing in, the latter out. When the air becomes moist and [eannot raise on this coast, and the Crowning success wo re-
| warm, ns on approach of rain, the air entering the shell car- | cord will doubtless encourage others in other directions.
rles back the moisture exhaled, the body of the animal,
which was wrinkled up and retired to the innermost portion Flaln Talk to Southern ¥dlors,
of the shell, swells gradually, until the diaphragm is torn, Under this heading, the Mereury, of Moriden, Miss., gives
aud the animal resumes its usual mode of life,  The period | some very pointed advice to Southern women, and winds up
through which this sleep extends varies greatly with exterior | with a little advice to Southern boys. We quote the lettor,
conditlons premising that from the best of our information and bolief,
As might be inferred from the low state of development | the women of the South have been more prompt to throw
of the eyes, light is ounly of secondury Importance to the |off the old prejudice against honest labor than the young
[ well being of snails; they scem to profer shady, dark spots, men have. The Mereury suys:
! Bonils are used as an article of food,  Among the ancient | “ Our Southern boys must be bred to trades Instend of
Romans they were esteemed us n great delieacy. Special | professions, bo taught to profer the plow handle to whitthing
[ gardens were devoted to breeding them,  Pliny relates of {on the stroets and sunning themselves in front of grog shops.
Ffulvius Lippinus as one of tho principal snail park owners, | Work is the only, opon sesame, to the cave whore weulth is
who is nlso suid to be the discoverer of u deliclous pate of | deposited.  Industry and frugality Is the groat noed of the
grape juice, wheat flour, and other ingredients with whick | South, but these will not be seen until false pride (UMN'OI\N
| snalls wore sorved. und self-help takes its place,”

TERRESTRIAL GASTEROPODS.
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DRAINAGE,
~ The State Board of Health of Massachusetts has lately
made public the following useful information:

Locnl boards of health are reminded that, at this time of
the yesr partioularly, spocial attention Is required to secure
oloantiness about dwellings and thronghout towns.

No decaying matter should be allowed in cellars.  On the
contrary, they should be kopt sweet and clean, and as much

to frosh alr aud sunlight ng possible.  They should
alko bo made dry, by draining if necossary. 1t should bo ro-
momberod that the air of houses is supplied largely from
collars; 0 that the common practice of stering all sorts of
rubbish there should be condemned. 11 the air of the cellar |
Is impure, it often gives rise to various ailments in the per-
sons breathing it in the rooms above; and not seldom bo-
comes ono predisposing cause of such discases ns typhoid
fover, diarrhes, dysentery, cholers infantum, diphtheria, |
poarlet fever, sore throats, and numberless conditions of ill|
hoalth which eannot be deseribod under any particular name.
1f the air in the collar is damp, neuralgia, rheumatism, and
affections of the lungs and other respiratory organs are vory
apt to follow.

The air supplied to furnaces should never be from cellnrs,
but from the outside atmosphere, and, if possible, on the
sunny side of the building. This is a very impostant mat-
tor in schools, where there would generally be no difieulty
in following the best methods.  The air supply should nover
be drawn from shady back yards, or the vicinity of privies,
sink-spouts, ete,

If kept clean ashes may be used to advantage in filling up
low spots of land, making paths, ete.

Garbage should never be allowed to accumulate; all that
is not fed to fowls or animalson the place should be kept in
tight receptacles, and carried away frequently. Pigpens
should not be permitted in thickly settled places.

There should be no sonknge into the ground near wolls or
houses permitted from stables and barns, It will often be
found economical to save all the manure, liquid and eolid,
by receiving it in water tight vessels, ete., or mixing it with
lonm, under cover, and frequently carting it away.

Chamber slops, and slopwater generally, should never be |
thrown on the ground near houses, They may be placed
directly on the soil of gardens, ete., or pumped up from
water-tight cesspools, or be used by distribution under the
surface of the soil, in the manner described on p. 334 of the |
*Beventh Annual Report of the State Board of Health,” and
now introduced in the town of Lenox, Mass, The chamber
slops alone can be casily disposed of by mixing them with
ashes or loam, as at the Pittsficld Hospital, by the method
shown on p. 87 of the “ Ninth Annual Report of the Siate
Board of Health.” If the kitchen slops are discharged directly
into a cesspool care should be taken that the pipesdo not get
clogged with grease.

Earth closets serve a good purpose, particularly for sick
people and invalids, if curefully attended to, and if well dried
loam be used for them in sufficient quantity; they are more
easily managed if liquid refuse be kept out of them. }

The ordinary privy should be abolished. It is dangerous |
on two grounds: 1st. It must be so far from the dwelling as
to seriously expose children, particularly during bad weather.
2d. It corrupts the air, the soil, and cousequently too often
the wells. Instead of the common privy-vault, which is not
safe cven if cemented, it is best to use under the seat some
receptacle which can be frequently removed and emptied.
Galvanized iron tubs, barrels sawn through the middle, etc.,
answer the purpose very well.  If kept thoroughly disinfect-
ed with dry earth or ashes, they can be near houses, connect-
ed by passageways, and will not corrupt the wells.

If water closets are used, and there are no sewers, the best
disposal of the sewage is by the flush-tank, and irrigation un-
der the sarface of the soil, as described on p. 135 of the
*“ Eighth Annual Report of the State Board of Health.” If
cesspools must be used, they should be tight, and often emp-
tied by the odorless process, or else have their contents
pumped out on the surface of the ground for fertilizing pur-
poses, where that can be done without causing a nuisance.
If the sewage is placed on the soil in the morning of a dry,
clear day, when the sun is shining, and in places where it
may be readily absorbed by the earth, the odors from it are |
the least offensive. In very loose soil, and remote from
dwellings, ordinary loose walled cesspools may be used with-

out danger for a short time; but even then the custom can- ' o

not be approved.

The evils arising from want of attention to the suggestions
briefly given above are many, and undoubtedly much ill-
health can be thus explained.  Good water, from deep wells,
is much better than rain water, which is soft, and does not
contain the lime, etc., so beneflein]l to health. If the wells
and springs are kept free from contamination, us they muy
be with some care, until houses and streets become plnm-;l
closely together, the water furnished by them is of the very
best quality. A few illustrations of the baneful effects, when
contaminsted, are given.

A clergyman living in one of our towns reports ns fol.
lows:

““ About a year ago my son, thirteen years old, was taken
sick with diphtheris. It was quite a severe case, and was
very obstinate, resisting, day after day, all treatment ; medi
cines did not have their usual effect. By and by we thought
of the water (which was found upon chemieal examination
to be polluted with organic matter like that found in drains
and cesspools).

We immediately stopped using the water,

Scientific American,
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the boy's dlekness, and the probable reason why the medicines
would not work; for they had boen mixed in this water, and

| e had used it for a gargle,

“With chango of water, the sick boy at once began to
mend, and was soon about the house again.  This was the
third caso of diphtheria in our family within the space of |
somo two yours, and thoy were the only cases in the neigh
borhood, which led ug to suspect somuething wns wrong,

“1 had mysolf hoen subject to n chronio irritation in my
throat, often amounting to soronoss and serfous trouble, and
also to frequent attacks of dineehen, espocially through the
warm weather; but, for a yoar pust, or since we ceased to nse
that water, I have had no trouble worth spenkiog of in either
of those ways,

“The well Is in the collar, nlmost direotly under the sink,
8 feet only to the right of it.  The top of the well is 21 feet
from tho collar wall. The drain, originally of plank, was 16
foot long, o that tho cesspool was within 17 or 18 feet of the
well, But this was not the worst feature of the case. This
plank drain, after a time, rottod nway, so that the filthy water
bogan to sonk into the ground just outside the cellar wall,
and within 6 or 8 feet of the well, and almost direetly over
it.  The earth, when wo removod It to lny a new tile drain,
was good manure ns deep down as wo dug, and I know not
how much deeper,

“Tho water looked clear, excopt just after heavy rains,
and bad no i1l smell or {1l taste about it.  We now use cistern
water and leave the well untouched,”

This case shows what great dangor to health may exist un-
suspected, when the rules suggested above are not followed
out. It is impossible to say that a well is safe at any ordi-
nary distance from asource of constant pollution of the neigh-
boring soll, like a privy, cesspool, barnyard, cte. Often the
filth goes a long distance, sometimes not very far. There is
always o risk; and, even if well marked sickness does not
ocour as narrated above, more obscure affections are probably
not uncommon,

Dr. J. G. Pinkham, in his “Report on the SBanitary Con-
dition of Lynn,” published in the ** Eighth Annual Report
of the Btate Board of Health," reports the following two
cases, the illustrations in which are most clear and convine-
ing:

Case No. 1.—The diagram explains the position of the
well, and shows the certainty of its pollution, The soil and
subsoil arc loose; contamination occurs both by surface
drainage and from soakage. Five cases of typhoid fever oc-

AL R

". )
a2 {

. 3 V7 :;/// 7

curred in 1875, in the family living in the house, and seven
more, with one death, among other persons using the well |
water. This house became the center of infection for a
whole neighborhood.

Case No. 2.—The well is 25 feet in depth, a portion of it
being dug into the rock. The vault is 10 feet distant on the
samelevel. There is a cesspool in the garden below, and a
stable on the left. The buildings and well are on a side hill.
The premises are kept clean, and the water, which is clear
and of good taste, has been used for many years. The oc-
currence of 1yphoid fever in the family led the physician in

?
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attendance to suspect the water, which, upon chemical ex-
amination, proved to be very much contaminated. There
were five cases of typhoid fever in the family, and several
others, with one death, among neighboring persons using the

water,
Whero wells are not in use the corruption of the air from

concluding that the impure water was the probable csuso of ' foul privies, and by the emanation from the sofl of the pro-

[JUNE 7, 1879,
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ducts of decomposition of filth, becomes a prominent fyotor
in the spread of such diseases as typhoid fever, dyseny -
dinrrhen, diphtherin, ete. In towns, sources of Alth On some
premises may be moro injurious to the Liealth or more offey.
sive to neighbors than to the occupants of the place itselr,
Different people are differently susceptible to disense, 100, s
that the filthiest places are not always necessarily those where
there is most sicknoss,

A marked ilustration of disease due to polluted air, whon
the drinking water was pure, ocenrred in o school in this
Btate, in 1864, where 61 out of 77 young ladies in the insti-
tution were attacked with typhoid fever, of whom 13 died;
3 servants nlso died of the fever. The vaults of the privies
were shallow, filled to overflowing, and emitted s very
offensive odor, which at times pervaded the whole building.
The kitchen drain discharged its contents on the surfuce of
the ground, and a few rods from the school there was a foul
barnyard,

Where filth has accumulated, and it is necessary to use a
disinfectant, or if for other reasons it is desirable to do go,
earth, lime, or chloride of lime will serve a good purpose, 1f
it is wanted in lguid form, it may be made by adding to a
pailful of water three pounds of copperas (sulphute of iron),
with a pint of Calvert's carbolic acid, one pound of chloride
of lime, or one half pound of lime.

For use inside of houses, a solution of nitrate® of lead or
chloride of zinct (Burnett's disinfecting fluid) is recom-
mended.  Whitewashing in cellars, sheds, ete., is 8 most ex-
cellent means of purifying the air. Prevention of the ac-
cumulation of filth, however, is better than the use of disin-
fectants. “To chemically disinfect (in the true sense of
that word) the filth of any neglected district, to follow the
body and branchings of the filth with really effective chemi-
cal treatment, to thoroughly destroy or counteract it in muek-
heaps and cesspools, and ashpits and sewers and draing, and
where sonking into wells, and where exhaling into houses,
cannot be proposed as physically possible; and the utmost
which disinfection can do in this sense is apparently not likely
to be more than in a certain class of cases to contribute some-
thing collateral and supplementary to efforts which mainly
must be of the other sort” (prevention of filth).

Directions for soil pipes, drains, ete., will be issued in a
succeeding circular. At present it need only be said that
sewers are of the first importance where the water carriage
system is generally used for removal of sewage. Where for
any reason they cannot be introduced, the greatest consides-
ation should be used before 1t is decided to introdace water-
closets, if the result must be to drench the soil with filth and
water by means of cesspools.

It is in the highest degreeimportant that each town should
have an independent board of health to devote théir attention
to these matters. It is desirable that at least two thirds of
such a board should be composed of persons not otherwise
connected with the town government, and that there should
be at least one physician on the board. -

Chloride of Magnesia in Gas Meoters,

Owing to the difficulty and expense of obtaining a good
dry meter wet meters are still largely in use, and the question
of what shall the liquid be is an important one. Water is,
perhaps, the worse possible filling; it freezes in winter and
evaporates in summer.  Alcohol is free from the former dis-
advantage; but not from the latter. Glycerine, the use of
which was first proposed by Prof. H. Wurtz, is better than
either. A solution of chloride of magnesium has also been
tried and found to be excellent, when the gas is free from
ammonia, which is, unfortunately, seldom the case, as the
white spots on our argand chimneys tell us. Goebel has tried
chloride of magnesium, and found that when there is only 03
gramme of ammonia in 100 cubic meters of gas serious re-
sults follow in a few months. A part of the salt is decom-
posed, forming sal ammoniae, which combines with a second
portion of the former to form a double salt, magnesia being
precipitated as white powder on the clockwork and wheels.
The double salt subsequently decomposes, liberating hydro-
chloric acid. Chloride of maguesia is most effective in puri-
fying gas from ammonia.

e —
Amyl Nitrite In Ague.

Dr. W. E. Saunders, of Indore, India, regards the nitrite
of amyl as the most powerful diaphoretic, and uses it in all
cases of fever to produce sweating. In a report of several
cases of ague treated with this drug, printed in the Indian
Medical Gazette, he claims that in no instance did the amyl
fail to remove the attack in about one-third the usual time,
and in most cases the fever did not return. The drug may
be mixed with an equal part of oil of coriander, to make it
less volatile and to cover its odor, and administered as fol-
lows:

Four drops of the mixture or two of amyl are poured on a
small piece of lint, which is given into the bhands of the
patient, and he is told to inhale it frecly. He soon becomes
flushed, and both his pulse and respiration are much scceler-
ated; and when he feels warm all over, the inhalation is dis-
continued, as the symptoms continue to increase for some
time afterward. A profuse perspiration now sets in, which
speedily ends the attack; in some cases, however, the cold
stage merely passes off without any hot or sweating stage.

* One part In one hundred of water. Cloth soaked in such & solution
and hung up In a foal alr, quickly destroys bad odors. Ta! A

tOne part v two hundred of water for foul liquids, ete. This I use

order in the German navy for bilge water, 3 B
flold (chlorinated soda), one part to four of "w‘ gu g
in washing floors, ote, - it i"- )
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at s May Mootings,
{ Duﬂng the first week in May the American Medical Asso-
‘ciation, the National Board of Health, and the Sanitary
Council of the Mississippi Valley, were in session at Atlanta,
Ga. Their meetings were largely attended. The epidemic
of yellow fover last year, and its possible outbreak during
‘the coming summer, nuturally gave great prominence to
questions relating to quarantine methods and general sani-
ftation. The Medical Association chose New York as the
‘place of its next meeting in June, 1880, Dr. Lewis A. Sayre,
of this city, was clected president.  The National Board of
Health will meet again in Nashville, Tenn., next October.
The annual session of the Ameri-
can Institute of Mining Engineers
was begun in Pittsburg, Pa., May
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Roger wagered that betwoeen sunrise and sunset a coat conld
be made for him out of wool from the back of a sheep  Ac-
cordingly tho sheep was sheared at dawn, the wool was
dressed and dyed, woven into cloth, cut and made to fit he-
fore nightfall. An Austrian clothier has done all this in
vleven hours, so that he really has outstripped the Berkshiro
baronet, who allowed himself from 4 A.M. to 9 P.M.
——r—
STOOL OF INLAID WO00OD AND EMBROIDERED CLOTH.
The design shown in the accompanying engraving is by
J. Androuet du Cereeau, who lived from 1515 to 1558. It
contains grotesque masks and other fanciful decorations

Some Aspects of Labor,

Reports coming in from all parts of the country indicate
n greater demand for skilled labor than has existed for seve-
rul years, And the redistribution of Jabor during the years
of depression threatens in some instances to work no little
temporary inconvenience to revivingindustries. From New
England, for example, there comes the curious report that
soveral cotton mills find it impossible to go on for lack of
hands. A large number of the more thrifty and forehanded
cotton operatives left the East for the West when work failed
in the mills, and now cannot be recalled, having taken up
farming on their own lands, or engaged in some other oc-
cupation, This readiness of Ameri-
can workmen to leave one calling
for another when occasion de-

13. Over one hundred prominent
metallurgists were present at the
first session. The closing session |
was set down for Friday, May 16. '

The sixth annual convention of
the National Millers’ Association
began in Chicago, May 18, six hun-
dred members present. In his an-
nual address, the president, George
Bain, proposed that the association
be organized as a corporation on a
legal basis for the purpose of carry-
ing on suits regarding patents; that
an attorney be appointed to look to
the interests of the association as
against the encroachments of pat-
entees; that the success attending
their efforts against the impositions
of the Cochrane patent should en-
courage them to wage uncompro-
mising warfare against the Dench-
field patentees, and that a better
system and practice of grading and
inspection should be adopted.

The annual meeting of the Silk

mands is one of the most encourag-
ing features of our industrial class-
es, since it prevents any long con-
tinued disiress among any class of
operatives, when their special busi-
ness fails, and equally prevents any
protracted lack of labor in any field
when a demand for it arises. The
New England cotton mills will not
have to wait long for hands if they
can offer the average inducements
in the way of wages, and if they
cannot do that it is evident that there
is no urgent demand for their pro-
ducts, in which case the world will
not suffer from their suspension.

The demand for unskilled labor,
even in this city where the glut of
day laborers was supposed to be
greatest not long since, is manifestly
quite up to the supply. On this
score a city daily remarks in a recent
issue:

““It is commonly supposed that
there are thousands of destitute and

Association of America was held in

this city May 13. The sceretary re-

ported that while there had been

no great failures in the silk indus- :
try during the year, there had been, on the other hand, no
instance of remarkable prosperity. The prices of silk have
steadily declined during the year from 20 to 30 per cent, and
in February fell lower than at any time during 80 years.
More silk was consumed in this country last year than in
preceding years, the imports being 38 per cent over those of
1877, and there has been a large inerease in the receipt of
raw silk from Japan and China. European raw silks have
been cheaper than the Asiatic product. With the de-
cline in the value of the raw material, manufactured goods
have become cheaper. The lowering of prices and the ab-
sence of tariff excitements have also enabled manufacturers
to make eostly experiments and im-
provements during the year. The gen-

STOOL AFTER AN ELEVENTH CENTURY PATTERN.

Many choice works of this artist ar¢ known, his refined
taste having a large share in the art embellishments of the
Renaissance period. ]
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Bacox, in his instruction, tells us that the scientific student
ought not to be as the ant, that gathers merely, nor as the
spider, that spins from its own bowels; but rather as the bees,
that both gathers and produces.

SPECIMENS OF TURKISH POTTERY.
The specimens of Turkish pottery shown in the engrav-
ing are of modern manufacture, but in strict resemblance

>

uncmployed working men in New
York who are anxious to get work
at any wages which will support
them. Thesteamship companies, it
seems, would be glad to find some hundreds of this pre-
stmed multitude. They have failed, although they required
only unskilled labor and have offered at least the means of
duily subsistence in return for it. How much of the appar-
ent and undeniable destitution in this city is a real conse-
quence of a real lack of employment, therefore, and how
much proceeds from the habit of promiscuous almsgiving
without inquiry and from the growth of a positively va-
grant pauper lass in this country, are questions worth look-
ing into.”

Touching the same general topic a well-informed Phila-
delpbia paper says: ** The iron and steel trade was one of the
very first to succumb to the pressure of
the times, but even that is now exhib-

eral tendency in woven goods has been
toward work of the higher grade. The
mills have been fully employed, but
great expense has been incurred in the
improvement and alteration of machin-
ery. A decided advance has been at-
tained in the production of dress silks,
and more of them are made, and of a
higher class, than ever before. If they
are Kept up to the standard there is
every prospect of their displacing tho
loaded silks of Europe in our market
by supplying a better and cheaper ar-
ticle. Nearly all the weaving mills are
producing broad goods. The number
of paying members of the association
bas been doubled during the year, and
includes among its members nearly
every silk manufacturer in the country,
The following officers were chosen for
the coming year: President, Frank
W. Cheney, Hartford, Conn.; Vice
Presidents, A. B. Strauge, Now York,
William Ryle, New York, Robert Ha-
mil, Paterson, N. J.; Treasurer, 5. W.
Clapp, Néw York; Secretary, William
C. Wyckoff, New York.

American Mutton.

We must be prepured to hear shortly
that American sheep are subject to no
end of hideous diseases, and that the
use of American mutton is hazardous
in the extreme. The exportation of sheep to England in-
ereases rapidly, and the profits of English breeders are seri-
ously threatened. Something will have to be dong; and we
shall not be surprised if an epidemic of tape-WOrms, Or ome-
thing equally distressing, is soon reported among onters of
American mutton, It is not possible that American gheep
oan he wholly exempt from the numerous mulndies to which
all flesl is helr—when exported!

A A—

Quick Work with Waool,
The exploit of the Boglish buronet, Bir Roger Throck-

morton, hus been bottered by an Austrian clothier, Bir

TURKISH POTTERY.

to the oldest ware produged at Gallipoli, near Constanti-

nople. It is green aud gold, and 18 almost identionl with
forms of pottery in common uso in Persia and India,
- — O

Tho Oldest #ine YMap,

Dr. Gurlt, & German metallurgist, who has devoted much

attention to the study of the history of mining and maotal

lurgy, exhibited recontly, before a German soclety, a copy

of what appears 1o bo the oldest map of a mine known, It

is the plan of an Bgyptian gold mine from the time of King

Seti 1., or abont 1,400 B, €. The original, drawn on puapy-

rus, is ut the museum of Turin, Italy.

iting more activity that at any previous
period since 1873; other trades are do-
ing even better, and the number of
mills and works which remain shut
down for sheer want of remunermtive
business are exceedingly few. That
any should stop, however, for want of
hands, is most remarkable, in view of
some of the specches that are oceasion-
ally made in Congress and out of it by
the self-styled labor reformers. Accord-
ing to the statements of these gentle-
men, there are at the present time in the
neighborhood of a million industrious
skilled workingmen vainly secking em-
ployment; but weare afraid that sfter
deducting, say nine tenths of the num-
ber (o8 imaginary?) the other tenth is
largely madeo up of the viclous trunps
who vagabondize through the country
to the terror of the sgricultural populs-
tion, and who would not work if they
were over so well paid for it,  1f work
is wanted some of them can certainly
find it among the mills of Now Eng-
land, which so greatly need operatives
a4 to stop for want of them,”

Existing and widely threatened
strikes for higher wages still further
testifly to the increased demand for
lubor. How far theso strikes will ro-
tard reviving induktry and delay the
better thmes coming for Amerioan labor
romuing to bo seon,  Weare strongly inclined to believe that
the good sense of the vast mujority of oure industelal clusses
will farbid their making haste thus to kill the industrial
goose that is beginning to lny golden eggs, ot the dictation of
o misgaided fow who are dgteemined to rule or rdn. Strikes
ave unprafitable at all times; at this stege of industelal re-
vival they cannot be other than suieidal.

v —

A sysre of pnenmatic tubes took the place of tolegraph
lines in Paris an May 1, for the transmission of messages from
one part of the city to another.  The charge Is 50 centlmes,
or 10 conts, for open, and 75 centimes for senled m 05

—n
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e Girdling the Grape Vine.

~ T'he gindling of a grape vine has & very marked influcnco
on the fruit: it causes it to grow much larger, to ripen
‘sooner, and makes it of better flavor. Girdling consists in
taking & rim of bark about one fourth or onc sixth of an
inch wide from the trunk or branches of the vine. Some
recommend taking this rim of bark from the main stem,
others from the side cancs. As many may not understand
‘the operation or the effect it has upon the vine, it may save
the life of many & vine if we examine and see how it grows,
A vine doesnot grow, as may appear at first sight, from the
bottom upward, but from the top downward. The roots
take from the soil what moisture the plant needs; also the
mineral matter. This food cannot be used by the plant
unless there is water in the soil to hold it in solution, as it
must be in a liquid form to be taken up by the roots, This
crude or undigested food or sap is carried to the leaves, not
through the bark, but through the entire wood of the vine,
When it reaches the leaves, it comes in contact with the car-
bon absorbed from the atmosphere by the leaves; here it s
digested, and is now ready to be used by the vine in making
new growth in what is called the cambium region, and is
deposited in the form of cells just beneath the bark, so that
all growth is made from the downward flowing sap, and not
from the upward.

If s vine is girdled by taking away a rim of bark, a break
is made, so that the sap as it descends cannot pass over this
gap, and all growth must take place above where the bark
has been removed. If the main trunk is girdled, that por-
tion below the girdle must go without receiving any support
from the rest of the vine until this wound can be healed
over and complete circulation renewed. All this time the
roots have furnished crude sap for the part of the vine above
the girdle, and have received nothing in return. This can-
not help weakening the roots, and if followed up it must en-
tirely kill the vine. This gap may heal over (as it probably
will if not done too late), when the circulation will be re-
stored once more; but there has begn a strain on the roots,
and they must be somewhat exhausted. If only girdled
once the vine may not be permanently injured; but if fol-
lowed up it must be weakened, and the moment its vital
forces begin to lag will disease of some form step in and
hasten the work of destruction. If instead of girdling the
main trunk a side shoot is taken (taking care to leave some
untouched), the injury may not be enough to be felt by the
roots, and the vine will not be injured to any extent. After
avine is girdled, the crude sap is tuken up the same as
before and is digested by the leaves. This prepared sap de-
scends as far as the place where the rim of bark has been re-
moved, and can gono farther. The result is, the branch is
crowded with food that must be made use of, the fruit has
more than the usual amount of nourishment supplied it,
which causes it to develop faster, grow larger, and makes
it of better flavor. If a single branch be tried, the effect of
girdling can be distinctly seen; the cane girdled will show
ripe fruit, while that on the remainder of the vine will
bardly have begun coloring. I think the best results from
girdling will be obtained if done in the following manner:
As soon as the fruit is half grown, take a rim of bark from
the side canes (lcaving part ungirdled to supply nourishment
1o the roots, and to keep the vine in ahealthy condition) near
the main trunk. The rim of bark should not be over one
fourth of an inch wide. This will make the fruit grow
nearly as fast again as on canes that have not been girdled.
The vine at this season is growing very vigorously, and will
heal over the wound made by taking away this rim of bark
in a short time. As soon as the natural circulation is re-
stored, the fruit will seem to have stopped growing, and that
on the rest of the vine will partly catch up with it; but if as |
soon aathe circulation is restored another break is made by
taking away another rim of bark, just above where the first
one was taken, the fruit will ripen fully two or three weeks
earlier than that on the rest of the vine. Last season I tried
this method on & Concord vine. The first girdling caused
the fruit to increase in size nearly as fast again as it did on
the canes that had not been girdled. The wound healed over
in a few weeks, and the berries seemed to come to a stand
still. I removed another rim of bark just above where the
first one was taken, and it was astonishing how quickly the
berries began coloring. They were larger than those on canes
not girdled, of better flavor, and ripened fully fifteen days
sooner. If any one will take the pains to grow new cancs
each year to girdle the next, and cut away the canes girdled

1o bo constructed and worked on the European principle.”
Iy this statement correct?” it hns been asked. We know
that it is, for the design of the government of the Celestial
Empire has been heard of in Lancashire, and negotintions
have been opened here having the above object in view.
Hero, then, we have the prospect of another competitor of a
formidable character springing up to confront us,  Doubt-
lessly, also, the new industry will be founded, cherishied,
and developed under a system of protection as rigid and un-
compromising as the government may deem it safe to innu-
gurate. The result of this experiment, presuming that it
will be made, can hardly be predicted. We shall have to
i wait patiently, and observe if the ingrained conservatism of
Chinesoe nature will permit at home such a startling Innova-
tion upon the methods of spinning aud manufacturing, im-
memorially old, that are in vogue in the country, as would
bo the planting of cotton spinning and weaving establish-
ments upon the English system. Should this, however, take
plaoe, it will need no preyision to safely affirm that the in-
dustry of the West in another thirty or forty years will have
to stand face to face to a competitor whose formidable char-
acter will dwarfl all previous ones into insignificance. The
personal qualities of John Chinaman, as shown abroad,
where he has latterly begun to appear more frequently, re-
veal the fact that he is patient, docile, sober, industrious,
and possesses great power of adapting himself to and master-
ing the details of any new occupation to which he may be
put, Should he, therefore, in bis own home take kindly to
western methods of labor, the industrisl and commercial
states of the world would speedily be revolutionized. This
is a possibility of the future.

=T OT

Noumelte,

At the recent World's Fair in Paris, noumeite—a massive
form of garnierite or hydrated silicate of nickel and magnesia
—wis exhibited in large quantities.

In arecent number of Dingler's Journal Prof. Rudolph van
Wagner states that the largest nickel works in France make
all their nickel, its alloys, and the salts used for nickel plat-
ing, from this New Caledonia ore alone, The ore, as it
reaches the factories, has the following average composi-
tion:
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It ocours in serpentine, and possesses n beautiful green
color, similar to, but nov casily mistaken for, malachite. Its
color, together with it.é"varlegntcd and clouded “appearance
has led to selecting the finest specimens and polishing them
for use as setting in breastpins, earrings, and other orna-
ments. It is more especially to these selected and polished
specimens that the name of noumeite is applied. Being mas-
sive and dense it cannot equal the fibrous malachite with its
beautiful satin luster, but may yet find extensive use along
with lapis lazuli in mosaics and the like.

The methods employed in extracting the nickel from the
New Caledonian ores are quite different from those in use
for other nickel ores, and much simpler. In the so-called
mixed process the ore is treated with hydrochloric acid and
the solution precipitated by oxalic acid. The nickel being
now combined with an organic acid is readily reduced by
simply heating it in a crucible with lime and charcoal to a
high temperature. The metal thus obtained contains 995
per cent of nickel. In the other method, known as the wet
process, the ores are likewise treated with hydrochloric acid,
the iron and alumina precipitated with carbonate of lime, and
every trace of sulphuric acid removed with chloride of
barium. The nickel is afterward precipitated as oxide by
means of chloride of lime and lime water. The metal ob-
tained by reducing this oxide is of excellent quality, and can
be beaten out under the hammer, which is not the case with
either the English granular or the German cubical nickel
Riche’s analysis gave the following results:

Ni In the wet way. Nl in the mixed way.
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Chloral a Polson Antidote.

the year before as soon as they have produced one crop of
fruit, [ see no reason why girdling should not be practiced,
and would even recommend it, as the fruit will ripen 80
much earlier that it will be in no danger of injury from early
frosts, which in this latitude often destroy the crop. But
do not girdle the main trunk, only the side branches, nnd
ETow new canes esch year to girdle the next.  1f instead of
this the main trunk is girdled, the vine will become wenk
ened, and in & short time will be ruined.—J. W, 0., in Beien-
tific Farmer,

Cotton Mills for China,
The Berlin correspondent of the London Morning Post re.

cently made the following statement in a communication to |

that journal: **The Chinese government has purchased
machinery and engaged experienced engineers and spinners
in Germany 1o go out to China and establish mills there
The government hopes by this means to make its country
independent of Russian and English manufacturers, and to
supply the home market with home produce. The mills are

l According to the Lancet, Professor Huseman, of Gattin.
| gen, has been engaged in a long series of observations on
the antagonistic and antidotal actions of drugs, and, among
these, investigations relating especially to chloral.
| Chloral hydrate is known to act as an antidote to strych-
nine, lessening the spasm, and even preventing death. It
has a similar action in the case of the mixture of strychnine
| buses sold under the name of brucin, and also against the
{ opium alkaloid, thebais, which simultancously tetanizes and
lessens sensibility. The spasms produced by chloride of
ammonium diminish under the employment of non-fatal
doses of chloral hydrate, and can indeed be completely
|stopped. Nevertheless desth occurs, probably from the
paralyzing cffect of both substances on the respiratory cen-
ter.  The antidotal effect of chloral on the sction of the
poisous which cause convulsions by their action on the
brain, is not the same for all theso substances. The quan-
tity of the poison which can be counterncted by the anti-
dote appears to be considerably greater in the case of picro-
i toxin than in the case of codeia. Of the Intter, indeed, the

:

fatal dose, and even a quantity balf as mueh greater, can be
rendered harmless, but twice the fatal dose cnn.not be coun-
terncted, and is still fatal.  Calabrin is connterneted by
chloral hydrate in aboul the same degree as codela,  The
symptoms produced in rabbits by poisoning with baryta are
not materinlly altared by the action of chloral, which does
not appear to prolong life. 8o, also, with enrbolic acid; the
spasms produced by it are not arrested by chloral, and the
minimum dose fatal to rabbits still produces death, The
combination of a fatal dose of carbolic acid with a non-fatul
dose of chloral hydrate causes in rabbits 4 remarkable full of
temperature, which is not produced by the action of either
of these alone.  As a rule, when chloral antagonizes the ac-
tion of these cercbral poisons, the respiration sinks in fre-
quency much more than in the case of the analogous action
of chloral on the tetanizing poison. The depression of tem-
perature caused by the chloral is also independent of any
peripheral loss of heat. The elevation of temperature due
to division of the spinal cord is hindered by chloral hiydrate.

e

ASA PACKER.

Judge Asa Packer, President of the Lebigh Valley Rail-
road Company and founder of the Lehigh University, died
at Philadelphia Saturday, May 17. He was born in New
London county, Conn., December 29, 1803, and at the age
of seventeen, with no inheritance save a sound frame, an
earnest purpose, and sterling character, set out to make his
way in the world. He journeyed on foot to Susquebanna
county, Pa., where he apprenticed himself to u carpenter.,
When master of bis trade he married, and spent a number
of years farming a piece of land owned by his wife's father,
Tiring of that occupation, the young couple removed 1o
Mauch Chunk, where Mr, Parker took command of & canal
boat, and engaged in the business of transporting coal. In
a couple of years he was able to build himself a boat and to
enter into a profitable partnership with his brother, In
184043, he and his brother were building boats at Pottsville
to carry coalsto New York by the Schuylkill navigation sys-
tem. Later, Mr. Parker took up the double enterprise of
mining as well as transporting coal.

In 1852 he began the gigantic undertaking of building the
Lehigh Valley Railroad, which was finished in 1855, and,
with its branches, Opened up the entire anthracite region of
Pennsylvania. As Mr. Packer had foreseen, the railway at
once gave an enormous impetus to the coal mining business,
and developed other interests and industries proportionally,
adding greatly to the prosperity and wealth of the State.

‘While carrying on these vast material undertakings Mr,
Packer found time to carry on constantly the studies which
he began in the evenings while learning his trade, and to
render excellent service to his State and the nation in judicial
and legislative capacity. His judicial title was acquired by
service as county judge. In 1844 he was elected to the State
Legislature, and in 1852 was sent to Congress, where he
served two terms,

In his business carcer Mr. Packer acquired great wealth
and used it most creditably. He gave munificently and
steadily to charitable, religious, and educational objects,
crowning his life-work by the establishment and liberal en-
dowment of the Lehigh University, an institution designed
with special reference to the needs of young men preparing
to undertake the great mining, manufacturing, and other ma-
terial interests of the country. In its course of studies the
chief places are assigned to civil, mining, and mechanical
engineering and other departments of practical and indus
trial science. To the endowment of this institution Mr.
Packer gave in all upwards of $£2,000,000.

Mr. Packer’s personsl life was marked by exceptional
gentleness, kindliness, simplicity, and sincerity. He made
many friends and retained them to the end. His entire ca-
reer exemplified not only the highest type of success in per
sonal and practical affairs, but paid the highest tribute to
the institutions under which he lived, which made it pos-
sible for one, without wealth or family influence to begin
with, to gain great wealth by honorable means, to benefit
his age and country, and to leave behind him monuments
that must make his life grandly productive through many
generations, '

Some years ago, at a meeting of eminent Pennsylvanians,
Colonel J, W, Forney pronounced an eloguent tribute to
Mr. Packer’s life and charactor, worthy of recalling at this
time. In it he said: o

““ Here is a cbaracter for youth and manhood to study.
Here is o lesson to the one to move on in the path of im-
provement, and a stimulant to the other never to despair in
the darkest hour of disaster and misfortune. We pick out
Asa Packer as the miner picks out a piece of coal to show
the value of the precious deposit from which it is taken; we
pick him out to show what can be won by personal honesty,
industry, and kindness to men; by cournge in the midst of
bad luck, by confidence in the midst of gloomy prophecy,
by modesty in prosperity, and by princely generosity when
fortune comes with both hands full to realize & just ambi-
tion.  Mr. Packer's whole carcer exemplifies the truth that
in the United States there is no distinction to which any
young man may not aspire, and with energy, diligence, in-
telligence, and virtue attain. When he set out from Mystic,
Conn., to make the journey to Pennsylvania on fool it is
not probable that his entire worldly possessions amounted
to $20. Theso possessions are estimsted at $20,000,000,

of which has been nccumulated, so far as known,

wronging o single individual.”
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~ Advertisements must be received ot publication ofice
~ axdarly ax Thursday morning to appearin next Lanve,

Portland Comont—Roman & Keeno's, for walks, cis-
torna, found bridges, reservolrs,
broworleseto. Romit 25 cents postago stamps for Practl-
eal Troatlso on Comonts. 8 L. Merchant & Co., &3
Broadway, Now York,

Acme Lathes, - Swing, 7 in.; tarn, 10 In, long; baek
goared, sorow cutting. Send § cont stamp for elronlar
and priow, to W, Donaldson, southwost oornor Swmith

b e oF
¥

ML results are obtained by the Tmp. Baroka Thr.
nd Barbor's Pat. Patverteing Mills. Sond for
{ Phlots to Barber & Son, Allentown, V'n,

J mﬁm“ the Locomotiye, 635 pges, 250 ongray-
e, Mhe most acournte, complote, and ensily unider-
:@ ook ::!:;o ‘Imomoﬂvo.nmmw.d Bond for
‘Broadway, Now York. ' o

WL W, Johna' Liquid Palnta aro strictly puro lnseed
‘ofl palnts, and contain no water. They are tho best and
mmmu tho world.

Troat and other fish sure to bite. See outsldo page,
Cutters shaped entirely by machinery for cutting tooth
of gear wheels. Pratt & Whitney Co., Hartford, Conn,

For Satlonary or Portable Engines, Circnlar Saw Mills,
Grist Mills, andd Ml Machinory, good and oheap, addross
the old manufacturers of Cooper Mg, Co,, Mt Vornon, O.

For Salo~10. {n x 30 In. Horizontal Engine, Huntoon
governor, 0 £, band whoeol, 18 {n. faoe, $526; 8 tn, x 8 In,
Now Yacht Engloo, 8 In, shaft, bullt to order, §250, W
\Waltar, 841 Wont 55th St., New York.

A Draughtsman of many years® experlonco dosires
sltuation bost of roferonces. Address T. Y, Bdwards,

HBrooklyn, R.D, N, Y. :

Downer's Antl-Incrastation Liquid, for fhe removal

and pravention of scalo In steam bollers, is safe, effec-

»

ship, New York,

Wanted,—~We wish to do Drop Forgings in exchange
for new or good second-hand Milling Machines. W. H.
Baker & Co,, 8yracuse, Makers of Broech-loading Guns,

H. Prentiss & Co., 14 Dey St,, New York, Manufs,
Taps, Dies, SBorow Plates, Roamers, eto.  Send for M,

“ Workshop Recelpts ™ for Manufacturcers, Mcchan.
fos, and Sclentifio Amateurs. Illustratod, $2, mall frov,
E. & F. N, Spon, 4 Hroomo 8t., Now York. k
~ For Scrow Cuotting Engine Lathea of 14, 15, 18, and
2 in, Swing. Addross Star Tool Co., Providence, . 1.

Shaw's Nolse Quioting Nozzles subdivido the steam
into numerous ine streams.  All parties are cautioned
against purchasing from infringers. T. Shaw, 915 Ridge
Ave., Philadelphla, Pa.

The Horton Lathe Chucks; prices reduced 80 per cont.
Address The E. Horton & Son Co.,Windsor Locks, Conn,

For Sale.—A New No, 5 Stiles & Parker Geared
Punching Prosa: Intest and best; cheap; no use for it.
B. D. Washburn & Co., Boston, Mass.

Lincoln's Milling Machines; 17 and 20 In. Scrow
Lathes. Phanix Iron Works, Hartford, Conn.

Alr Gans —H, M. Quackenbush, Mannfacturer, Her-
Kimer, N. Y.

Bollers ready for shipment. For a good Boller send
to Hilles & Jones, Wilmington, Del.

The only Portablo Engines attached to o bollor having
cold boarings. The Peerloss and Domestie.  Franols

aud Ay ta, Cinol 1, Ohlo,

The Improved Hydeanlie Jacks, Punchos, and Tube
Expanders, B Dud A Columbin 8t Now York,

Tho best Friction Olateh Pulloy and Frlotion Holut-
Ing Maohinery In tho world, to bo soon with POWOE Ap-
plled, U8 and 97 Liborty 8t., Now York, D.Frisblo & Co.,
Now Iavon, Conn.

Nautlonal Steam Pamp; best and choapest, Send for
pricos, Natlonal Iron Works, Now Drunswiok, N. J.

Wheels and Pinfons, heavy and light, remarkably
strong and darable.  Bspecially sultod for sugar mills
and similar work. Clrenlars on application, Pittsburgh
Btool OCasting Company, Pittaturgh, Pa.

‘Wood-working Machinery, Waymouth Lathes. Spe-
clalty, Wardwoll Patent Saw Benchi It has no equal,
Tmproved Patont Planers; Elovators; Dowel Machines.
Rollstone Machine Company, Fitohburg, Mass.

The new ' Otto ¥ Silent Gas Engine s simple in con-
struction, oasy of ' t, nnd the ohenpest. motor
known for Intormittent work, Sohlolcher, Schumm &
Co.y Philadolphia, Pa.

The Twise Automntio Bngine; Also Vertleal and

n  Yooht Eogines. N, W. Twiss, Now Hayon, Conn,

Pulverizing Mills for all hard substances and grinding
purposes, Walker Bros. & Co,, 84 & Wood 8t,, Phila., Pa.

I Manufacturers of Improved Goods who deslre to build

;

tive, and economioal. Fully guaranteod. Tryit, 17 Peck  Op o luorative forelgn trade, will do well to insert & well

Aiaplayed advertisemoent in the SCIENTIFIO AMERICAN
Expert Edition, This paper has o very large foreign
elroulation,

HINTS TO CORRESPONDENTS,

No attention will be paid to communications unless
accompanied with the full namo and address of the
writer,

Names and addresses of correspondents will not be
glven to Inquirers,

Wo rencw our request that correspondents, In referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question,

Correspondents whose inquiries do not appear after
a reasonable time should repeat them,

P desiring Ial information which {s parely

of a personal character, and not of general interest,
should remit from $1 to 85, according to the subject,
as we cannot be expected to spend time and labor to
obtain snch information without remuneration,

Any numbers of the SciuxrTirio AMERICAN SurrLe-
auNT roferred to in these columns may be lad at this
office. Price 10 cents each,

Harshoy, successor to F.F. & A.B.Landis,L stor, 1'a,
Shaw's Mercury Gauges, 5 to 50,000 Ibs.; nccuruto, re-

Hable, and durable, T. Shaw, 915 Ridge Ave., Phila,, Pa.
New Pamphiet of * Burnham’s Standard Turbine

Wheel " sent free by N. F. Bumnbam, York, 'a.
Shoet Motal Prosses, Ferracute Co,, Bridgeton, N. J,
Diamond Tools, J. Dickinson, 64 Nassau St,, N. Y.
Eagle Anvils, 0 cents per pound. Fully warmanted,
Clippor Tujector, J. D. Lynde, Philadelphia, Pa.

A Cupoln works best with forced blast from a Baker
Blower. Wilbraham Bros,, 2318 Frankford Ave, Phila,

For Solld Wronght Iron Beams, ote,, seo ndyoertise-
mont,  Address Unlon Iron Mills, Pittsburgh, Pa,, for
lithograph, oto,

Prosscs, Dies, and Tools for working Shoot Motal, ote,
Fruit & othor cun tools, Bliss & Willlams, B'klyn, N, Y,

Split Pulloys at low prices, and of samo strength and
Appoarance ns Whole Polleys, Yocom & Son's Shafting
Wc‘rh. Dirinker 86, 'biladelphia, Pa.

The Scewrvie Axrmioax Export Edition s pub.
Hshied monthly, sbout the 15th of each month, Every
number oot prises most of the plates of the four precod«
ing woekly pumbers of the SCIENTIFIC AMEMICAN, with
other appropriate ts, busi s,
ete. It forms o Jarge aod spleadid pertodionl of nearly
one hundred quarto pages, cach number Hlnstrted with
about one hundred engravings, It is o complote record
of American progress in the arts,

Forsaith & Co,, Manchester, N. H., and 218 Contro
$t.,, Now York. Spocialtios.—Bolt Forging Machinoes,
Power Hammoers, Combined Hand Fire Engines and
Hoso Carrtages, new and 24 hand machinery, Sond stamp
¥ for lustratod ostalogues, stating just what you want,

Linen Hose,~8izos: 13§ In,, 20c,; 2 In,, 205¢; 23§ In,,
o, per foot, subject to large discount. For price Hstn
of all sizos, also rubber Unod linon hoso, addross KEuroka
Fire Hose Company, No. 18 Barclay 8t., Now York.,

Nickel Plating.—A white deposit guarantoed by using
ourmaterial. Condit,Hanson & Van Winkle,Newark.N.J,

Nocdle Polnted Yron, Brass, and Steel Wire for all
purposes. W. Crabb, Newark, N. J.

The Lathes, Planers, Drills, and other Tools, new and
second-hand, of the Wood & Light Muachine Company,
: Worcestor, nre boing sold out very low by the George
Place Machinery Agoney, 121 Chambers St., Now York.

Py

Hydraulle Prosses and Jacks, now and kocond hand,
Lathos and Machinery for Polishing and Buffing Motals,
K, Lyon & Co., 470 Grand §t., N, Y.

So0lld Bmory Yulcanite Wheols—The Solld Orlginal
Buwery Whee! — other kinds imitations and inferier,
Cautlon,~Our namo Is stamped 1o full on all our bost
Standard Delting, Packing, and Hose. Buy that only,
Tho best 1n the choupest. Now York Belting and Puok-
lng Company, 97 and 5 Perk Row, N. Y.

Dead Pulloys that stop the runnlng of loose pulleys
sl Ahedr bolts. controlled from any polnt. Send for
Stalogue. Tapoer Hloove Pulley Works, Brio, I's.

| without touchlng

(1) J. A. B. asks: Can you tell us of a good
halr wash to strengthen the hinir and scalp, after such &
dangerous dixease as typhold fever? A, See Professor
Wilson's paper on treatment of the hair, SoresTire
Axzwoax SurrLexest, No. 102,

(2) W. H. C. asks: 1, Does it take more
battery power to ring an eleetric bell than to work a
telegraph machine, and why, magnets of same resist-
ance? A. No. 2 Why will an electric bell not work
through a telephone, and vice versa? A, Because the
Introduction of cither Into the circult Increases the re-
sistance hoyond that which the battery s capable of
overcoming.

(8) B, B, writes: 1, Ihave o lot of printed
postal eards, and would like to wash the peint off, How
can It be done? A, We know of no practieable method,
2, Which is tho most powerful known explosive, and
how does it compare with powder? A, Probably the
nocalled chloride of nitrogen (described In most works
on chemistry), For practical purposes, trinitroglycerine
or Nobel's explosive gelatine—slx to seven times ax effec-
tive as common blasting powder. 8. What is the chemi-
cal composition of the saliva of rabid animals? A. Not
determined, we belleve, 4. Who Invented the Gatling

| gun? A, Dr. R, J. Gatling, of Hartfond, Conn, 5. With

what Kind of an Instrument did the Britlsh give each
other signals at long distances In the lato Zulu war? A,
With the hollograph.

(4) L. P. 8, writes: T have soveral very
rusty stool bits (for horses) which Lwish to silver plate,
I invo o battory and every nocessary for sllver plating,
but rust tronbles me,  How can [ romove cheaply and
quickly? Dip in warm murintio neld for & moment and
then soonr with clean sund and water,  Plokol In dilute
sulphurie sneld, rinse, and suspend In the plating bath
2, Alsoa large mirror which Jooks
an AF 1w dusty, but [ty on the tnslde, Ploase tell how
to brighton It up. A, Resllvering will be necessary
Sou p, 1070, No. 106, BOiexTirie AMERICAN SUPPLEMENT,

(") ¢ L. asks (1) how stove coment is
made? A, Molaten fron filings with strong squeons so-
Intlon of salammoniae (smmonlam ehloride), A Nitle
sulphar (s sometimen added, to make the eement harden
quickor, but 1t 1s bettor without, 2 Which le the best
two horsy englne In market? A, Wo cannot andertake
to deoldo botwoon rival munufaoturers, 8 What ma-
terinl wonld you use forcleaning whito shirts made dirty
through woar, and whioh rosist washing and bleaching?
A. Soak 1o a 10 per cent solatlon of ohloride of lme
(enletum hypoehlorita), thon In water eontaining about
threo por cent of sulphurio ackd, and funlly rinse well In
cold water,

® F. C. F. wishes to know (1) the horse
power of ar ongine, eylinder Gxid, 00 Ibs, of steam, and
making 120 revolutions per minute
current yolume

Srientific American,
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07854, 3. What kind of pa
that has been painted onco with common paint, and
water Is used from the rooft A, A good asphaltum
varnish answers very well,

(7) K. G. asks: Is there any truth in the as- E
sortion that anthracite conl loses s heating qualities
after being exposed to the alr for o length of time? A.
No.

(8) V. & B. ask what to Impregnate wood
with to render it Incombustible, A, The following is
one of the best: commercial tungstate of sodn, 1 10,5
phosphate of sodn, 44 1b.; water, @ gallons; dissolve,
Apply boiling hot If possible,

9 E.L. N. asks how to make a black
printing ink, which shall be a heavy black, and of &
bright color after printing. A. Small guantities of a
superfing ink may be preparcd as follows: Balsam of
copalvi, 9 ounces; | black, 3 ounces; Indigo and Prus-
siun blue, 114 ounce; Indian red, ¥ ounce; yellow tor-
pentine sosp, dry, 3 ounces; grind upon & marble slab
with a wooden muller untll a pefectly smooth ink is ob-
tained.

(10) J. E. L. asks (1) whether he can make
a paper canoe by covering a light, strong wooden frame |
work with a single plece of common-card board 14 inch
thick and afterwards waterproofing the whole. A Pos-
sibly; but we think it would not bo serviceable. 2,
What inexpensive substance can bo nsed for the waber-
proofing? A. Sec answer to F, C. R, This page.

(11) F. C. R. writes: I am building a can-|
vas boat, and would Hke to know what they use to |
waterproof canvas. A. Tho ofled waterproof is nsgally |
prepared by satorating the dry fabric with a varnish |
prepared about as follows: Bolled linseed oll, 100 parts;
wax, 15 parts; litharge, 3; oil of turpentine, g.e. The
oil is heated #0 as to readily melt the wax, which, to- |
gether with the litharge, Is then thoroughly incorporated |
with it and the mixture thinned down sufficiently with |
turpentine.

(12) B. A. asks for the process for making
chloride caleium. A. Dissolve marble duost, chalk, or '
lime, fn hydrochloric (muriatic) acld, fllter, concentrate
the solution by heating it in an open porcelain lined I

_ -
int 18 bost to put on a tin roof

| npon the floor where they frequent, will soon eradicate

| (ECy), It forms colorless cublec or octahedml crys-

calendar. By making o furthor earrection of one day
every 4000th year, counting oach 4000th yens a4 not a leap
year—the error Is so snall that 91,000 years must clapse
before it will amount to a fall day,

(19) B. 8. W. asks: 1. How can 1 rid n house

cookroaches? A. A mixture, compesed of 1 part of
2 parts of powdered sogar sprinkled

of
powdered borax and

them., 2. How can I find thealde of the greatest square
contained In o given circlo? A, (@) If you mean the
wquare exactly equal fnarea to the cirele, It cannot be
done, The square root of the nrea of the cirelo will give
the side of a square approximately equal to the elirelo,
Or multiply half the dinmeter of the circlo by 314150, (%)
If you mean he greatest wquare (hatcan be drawn
within the given circle, draw two dlameters at right
angles to each other and connect by & stralght line any
two adjacent oxtremities of such diameter, The last
line will be the side of the required square, Or, take
the square root of twice the square of half the diameter.
3. What is cyanide potassium? A. Cyanide of potas-
slom is a compound of cyanogem and potassium

tals, deliquescent In the alr, and exceedingly solable in
water. 1ts solutlon always hasan alkaline reaction and
when exposed to the alr exhales the odor of hydrocy-
anic (prussic) ncld. The salt I anhydrous, and is nearly
as polsonous as hydrocyanie acld itself.

(20) W. H. C. nsks: 1, What quantity of
#oft fron wire should be used in the center of an Indoe-
tion coll 4y the size of that described in SvrrLEMENT
No. 160¢ A. Mako the binder of wires about 44 Inch In
diameter. 2. Why 1s wire botter than one iron rod? A,
A bundie of wires scquires and loses magnetism more
rapidly than a solid rod of the same diameter.

21) J. S. asks: How are carbon points
that are uséll In electric lights made? A. By mixing
finely pulverized gas carbon with a little coking coal,
and baking the mixture onder pressure for several hours
or days.

(22) A. D. asks: Will yoube kind enough
to inform me if there I8 any cure for premature gray
hair? T am s young lady of 25 years.and my hair Is rapidly

pan, and collect the salt which scparates on cooling. |
This should be strongly heated (with constant stirring) |
to fusion in a clean iron pan to cxpel the remaining |
water.

(13) C. L. D. asks: 1. Is there any means
of melting India rabber and have it retain its original |

elastic property? Is there any means of applying it eo}
wood and have it retain said property? A. No. Native

gum csoatchoue (unvuleanized rabber) s soluble in bi- | FL=¥EST No. 102
sulphide of carbon containing about six per cent of | (23) H. F. asks: Is there a book that con-
absolute alcohol. This solution on evaporating leaves | tains all that js new relative to the telephone, micro-

the rubber in its original condition. 2. Is the slipping |
of belts affected by the distance the power stands from |
machine, and if 0o how? A. An Increase in the length |
of a belt increases its weight between the pulleys; this
;)(conmhcm&epmmdmmmw
eys.

(14) B. F. S. asks: Can a photograph be
taken on any other substance than glass or tin? Cana
pictare be thrown upon some kind of material that can
be lithogmphed from, without the procoss of drawing?
A. Thereare several carbon and chromated gelatin pro-
cesses—such as that Woodbary—that accomplish this, |
You will find several of them described In the Screx- |
TFic AMERICAN and Surriexest. Consult also Vogel's
*‘Chemistry of Light and Photograpby,™

(15) A. M. asks: 1. How can T make a good |
telephone, or where can [ find descriptions? A, See the
ScizxTiFie AMemicas SurrLEMENT, No. M2 2 How
can I keep copper ores from tarnishing without spoiling
their general character, and If any lacquer is to be psed, |
what is the best receipt? A, A thin coating of an dco’
holic solution of bleached shellac will sometimes sufice.

(16) W. V. R. writes: I have a large pile of
cinders, taken from a cupola after melting which con-
tains a large per cent of iron, Can I, after cleaning or!
scouring, melt them without mixing with other fron?® |
Ihave been told I coul do »o by using a flux of lime |
stone or oyster shells. This 1 do not understand, Can
you inform me how to use the flax and In what pmpob}
tons, ete., to charge the cupola, which is 22 h:hul
diameter, in order to melt 1,500 or 2,000 1bs, of the serap |
atamelt? A, The slag can be fused as suggested; bat in
order to dotermine the proportion of flux necessary the
per cent of iron in the slag most be known.  Unless the
per cent of fron in the slag Is very large It Is very doubt-
ful if it can be economically extructed,

(17) C. H. B. asks: 1. Is phosphorus very
dangerous to handle? A, It may be handled with Im-
punity under witer—in the alr it s Inflamed by very
wlight friction at ondinary temperatures when dry, 2.
Will It show light In the dark, and bow far can it be
seen? A, Exposed to the alr snd molsture It exhibits
(through slow oxidation) a fulot, phosphorescont light,
In utter darkness this lght ix fantly visible 100 yards
Alstant; at moch greater distances with difflenlty or
not at all. & What other sibxtance that will show
Nght without flame? A, You might substitute a small
spiral ofplatinum wire heatod to Incandescence by the
passage of an electric carrent,

(18) F. 8. asks (1) if the year 1000 is a
leap year, A. No, since 1t Is not divided by 400, 2
Explaln all about leap yenrs, A The earth makes the
clrenlt of the wan In 365 days 5 hours and 48 minutes
40062 woconds,  This e callod the solar year, The elvil
yoar Is ordinarily 8035 days, the oxcoss (5h, 45m, 40002s,)
amounting In 4 yoar to very nearly a day.  Accondingly
vach dth yoor In glven B8 days, But this connts o
littlo too muck, the excess amounting fn s century o
nearly a day, 8o, lostend of enlling the ovon hundred
youra loap yoars, thoy are made ordloary years of 565
days, This spproximate correction Involves an ervor of
o lttdo over one fourth of a day every century, which Is

A Seep 967 (4), | 4th year except the hundreds not divisible by 40) the
2. What {s the rale (o find the area | elvil and solar years are closely reconciled, the object
of a platon? A, Bquare the diametor and multiply by | belng to make the seasons permancotly accond with the

nearly set right by counting each 400th yesr as u leap
year. By theso leap yoars and Intercalated days (every

! ing granules of apatite or phosphate of lime.—G. L. R,

Inﬂfm.—w. J. B.~No. 1. Haytorite—a quarta

t gray. My hair Is thick, and far below my walst
in length, but it Is losing its dark color. Is there any-
thing that could be taken internally to supply the color~
ing matter and restore the scalp toa healthy condition?
A. Consult ScieNTiric AMERICAN, vol. 38, page 253
(12). The hair can be restored to a et black, bat
probably only by artificial means, which are decidedly
injurious to health, See lectare * Hygiene of the Halr,™
Professor Erasmus Wilson, ScresTorme  Awsmicas Sur-

pb phonograph, phonometer, efe.? A Prescotts

“ Speaking Telephone, Blectric Light, and other Novel-

tics" contains much on these mabjects. You will also

find these Instruments described in the SciEsTIFC
.

AMERICAN SUPFLENENT.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

T. S. B.—It Is splegelolsen (mirror iron), prodoced by
smelting, In a blast fornace with charcoal, a spathic
iron ore containing a large percentage of manganese—
used In thefBossomer process of making steel W, W. 8.
—The supposed animated horse hair is & species of the
genus gordius, frequently found In still water, Linnams
calls it gondias aquaticus,—P. B.—It s magnetite inclos-

A.~If the pots are to be ased !orunll&lugh-,nchy
containing loss oxide of fron will be requisite.—B. —The
sand contalns enough lron to unfit it for fine glass —
J. M. HL—The gravel In large box consists chiefly of
quartz mica, hornblende, and feldspar, derived from the
disintegration of a synaitic granite. The samplo in
small box contalns much graphite.—D. M. —A dolerite
containing crystallized lime carbonate and lron sulphide
—pyrite,—J, W. C.—Quartz contalning ilmenite—tltan-
ierous iron, and a trace of copper. The qaartz Is not

pseadomorph after datholite. No 2. It s composed
chiefly of silica and aluminum silicate, with traces of
lime phosphate and sulphate,—H. T.—It Is galena (lead
sulphide), s valuable ote of lead,

COMMUNICATIONS RECEIVED,
On Crank Shafus. By R. G.
Ou Electrie Light Telegraph. By P. P,

Oun Curious Application of Floorescence. By P, P,
On Silver Powder. ByJd. C. W,

The Grand Discovery of the Ages. By D,

On the Metrie System. By J. G,

On Brorsen's Comet, By T J. L.

On Plavets, Dy P, & J. 8
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of bollers por wook. ‘Thore Is now in o over fifty
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“THE JACKSON OIL MILLS"™
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ON CHRONIC MALARIAL POISONING.
—By Alfrod L. Loomis, M.D. A Highly Instruotive
(‘lllnylcal Lecture, dellverod at the Unlvorsity Modion)
Collego, N, Y. Avocrding to Professor Loomis tho
offoots of malarinl polsoning sro mwanifested In s surpris.
ing varigty of forms and symplotig | 8o numerous 'uuul
yarious, (n faot, that they ‘eannot bo tabulsted, The
ombraco enlargemont of the spleon, neurnlging of di
feront forms, that may or muy not be periodiesl § dys.
poptic troubles which cannot be relleved by dyspeptio
romedies; beadachios Lint arg often treatod as oorobral
dincasos ; confusions of mind | siaguering gnits; 1oss of
)wower in portions of the body i lmpalrmient of mental
aculties; inability to do work of ."f Kind; not slok
enough to go 1o bed, but Lo 11 and hab tually o0 tired
to porfortm anything that roquires the lenat oxortion |
shortness of breath ; raphd, weak, Irrogulne ‘luln; sloop-
loas nighte, ete. Tho Infection appoars to be fur mory
widely spread than is commonly supposed | and all who
have aflments that fall within the mlc'rnry hore mon.
tioned will do well to rend the excollunt lecture. Bui.
PLEMENT 102, Price 10 gonta.
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The fact that this shafting has 35 per cent. greator

atrongth, n finer finish, and is truer to gauge, than an,
othor In use renders it undoubtedly the most economical,
\Wo ire also the sole manufuacturers of the CLLENRATED
COLLINS' PAT.COUPLING, and turnish Pulleys, Hungers,
ote,, of the most approved n(v)lu. Price list mailod on
upplication to JONES & LAUGHLINS
. Try Streot, 24 and 3d_Avenucs, Pittaburgh, Fa.
190 8. Canil Streot, Chicago, 1L, and Milwinkes, Wi
§7~ Stocks of this shafting in store and for sule by
FULLER, DANA 1TZ, Bostan, Muss,
Goo. Place Machinery Ag ney, 121 Chambers 88, N, Y,
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FIFTY SIRUP RECIPES FOR HOUSE-
hold purposos, Mineral Waters, ete., to wit: Simple
Sirup, (I _Lomon Sirup, Mulberry Strup, Vanilla Sirop,
Vi Orvam_ Strup, (2) Cream Sirnp, Ginger Sirup
Orango Sirup, () Pineapple Sirup, Neotar Strup, Shorbet
Slrup, Grpo Slrup, Banana Sirup, () Coffee Sirup, Wila
Chorry Sirup, Wintorgreen Sirup, (2) !lum‘umln kimp,
Maplo mml». (3) Chocolate Sirup, Coffue Croam Sirup,
Ambrosia Slirup, Hock and Claret Strup, Solferino ﬁlrng
Capaloum Strap, Cherry Sirup. Strawberr trup, (2
Raspborry Sirup, Peaol Sirup, Blackborry Slrap, Orgoal
Sirup, Ontawbs Sirup, Milk Punch Sirap,
Birup, Shorry Cobblor Sirup, BExcelslor hlr\ln. anoy
Sirup, Currant Sirup, Framboisa Sirup, Maldenbalr
Sirup, Orange Flower Strup, Clnnamon Syrup, How
Lo mako Sirups Frothy.
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rocipes for tho production of preparstions Lhat porve us
Luloulna porfumoes, deodorizers, and cosmetio lotions,
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THE DRIVEN WELL,

Town and County privileges for making Dylven
Wells and selling Llcenses under the established
Amevican Deiven Well Patent, lossed by the year
to responaibio partios, by

WM. D. ANDREWS & BRO.,
- NEW \'()‘luﬂ.
RAPID
ADDITION!

Wondertul Invention !
A BT of Addlng Fleuros

4 from Loft to Highty
or from Middle elther wny’

l'lmml;nunn

or slx columng al one thne
Done ws Quivk s Thought
Sent te uhy address on ro.
celpt of rice. M Couts in

Pustago stam os
“ 1 “ AN,

It in |

- STEAM PUMPS.

HENRY R. WORTHINGTON,
230 Brondway, N. Y, N3 Water St Boston.

THe WoRTINGTOS DUPLEX PUMPING ENGINES YUl
WATEN WoRKs—Compound, Condensing or Non-Con-
densing. Used in o WO Water-Works Stations.

BTEAM PuMPs—Duplex and Hingle Cylinder

Price list issued Jan. 1, 1879,
with a reduclion exceed-
ing-30 per cenl.

WATER MerTens. Onn MrerEus,

STEAM PUNPS

Wright's Pat. Backet
Mungers are the bost,

Vatrxy MacmNz Co,
Y Easthampton, Mass,

:

‘ {s being formed st Damulo, N. ¥ .. 10 settle a tract of
| peven thousand acres.  Those wishing to know all about
’ it and California Colonles, can by sddressing California

‘('olony. M W, Swan St , Bumalo, N Y., or Wendell
Easton, 2 Montgomery *t., San Francisoo, Cal

TO FOREMEN MACHINISTS,

A firm in one of the Middle States will shortly require
s foreman. He must be a man of ability and erergy,
| who can get out work chea

gly. capable of designlog. bm-
proving and adagting machinery. and a fair draoghts-
| man. Applicants will state age, experience for the laat
few years salary roquired, and references. Ajl com-
| munfeations will be considerod confidential.  Address
*DELTA,” Box 31X, Beston, Mass

ELECTRIC ENGINES, $2.
CROOK, HERRING & CO,, Centro ond White Sta., N, Y.

Baker Rotary Pressure Blower.

(YORCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS.
2318 Frankford Ave.
Puirapzrraia

The
various S Sleepors ; . Pot, or
Oval; the Longitadinal Wrought lIron; the Truns-
verse Wronght Iron. Practical experience with each.
Durabllity of Wrought Iron for Sleepers. Adjustment

of Gauge on Curves. Spreading Out. The Darfow Come
bined per and Rail. Hilf's, Hoeneggor's, snd Thom-
non's Systems, Serre’s and Battigs' Systems. M'Lellag's
and Potol's Sleepers. W 's Cross System. The sev-

OF THE

Srientific American
The Most Poplhrps?l:ll:cs 7?9;]»1- in the World.

VOLUME XL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1599, a

e

new v will be ex ed. It will continue to be
the aim of the publishers to render the contents of the
new volume as, or more, attructive and useful than any
af its predecessors.

Onl 20aY Includi
Al7.8 = aﬁ"xfun'.'ﬁ.-':- l‘\'

\]‘Mln.o. Weekly,
enr,

This widely clvculnted and splondidly Nustrmted
paper s published weekly, Every number contsins six.
teen pagos of useful Information, and a large number of
original engravings of new Inventions and discoverios,
representing Eogineering Works, Steam Machinery,
Now Inventions, Novelties in Mochanios, Manufuctures,
Chomistry, Blectricity, Tolegmphy, Photography, Archi.
tecture, Agriculture, Horticulture, Natura) History, ete.

All Classes of Readers find ln Tur ScrexTive
AMERICAN & popular resume of the dbest sclentific in-
formation of the day ; and It is the alm of the publishers
to present It in an attmetive form, avolding as much as
possible abstruse terma, To every Intelligent ming,
thia journal affords a constant supply of Instructive
rending. [t is promotive of knowledge and progress in
ovory community whore It elreulates,

Terms of Subsoription.~Ono copy of THr Sorex-
TIFIO AMERICAN will bo sont for one prar-52 numbors—
postaga prepald, to any subsoriber in the United States
or Canada, on recelpt of three dollars and twonty
cents by the publishors; six months, $.00; throe
months, $1.00,

Clubs.~One extra copy of T SCENTINC AMEn-
OAN will bo suppliod gratis for every clud of Sev subseriders
At B oach; sdditional coples at same proportionate
mie. Postage propald,

Ong copy of TIE SCIRNTIVIG AMERICAN and one copy
Of THR SCIENTIFIO AMERICAN SUPPLEMENT will Do sent
for ane year, postage propatd, to any subseriber In tho
Unitod States or Canndns, on recolpt of seven dollars by
the publishors,

Tho safest way to romit 1s by Poatal Order, Draft, or
Expross, Money carofolly placod inslde of vavelopes,
securoly soalod, and correctly nddroased, seldom goes
watray, but lsat the sonder's riak, Address all lotters
and wake all orders, drafts, oto., payable to

MUNN & coO,,
37 Park Row, New York.
To Forolgn Subscribers,~Under the facilities of

\\.lh. Ml‘(ll !
ACENTS WANTED

ntnving
for a now housohold article whioh affurds o ready salo
and largoe commisslons,

A VOOL & CO, Machiniats, Nowark, N, J,

HE BEST STEAM PUMP in AMERIC

More than
4500 in use.

|

T H E D E A N Ellrnne Steam Pump Works

Mado by HOLYOKE MACHINE 00,

Send for reduced Price List,

o3 & o4 LRRRTAAT: T8 |

! Mearma, whon sent to forelgn

tho Poatal Unton, the SCTENTIRIO AMERICAN in now sent
by post direet from New York, witts regularity, to subweribe
ors lo Great Britaln, Indis, Australia, and all other
Nrittah colontos: to France, Austris, Belgtum, Germany,
Rusala, and all other Buropesn States; Japan, Neasil,
Mextoo, and all States of Contral and Bouth Awmeriea,
fon, Cunada s
H, gold, for SCIENTIRIO AMBIIOAN, | yoar| 0, gold, for
both BOESTIRIC. AMERICAN Aol SUreLamese for 1
"";l This inclndes postage, which we pay, Remit by
postal order or draft to ordor of Munu Park
How, New York, it




:,Mmumlnu.
l.':.'t'cl;‘.e. X-.&‘l‘""‘t“‘:::}ff-'

adver thimenents at the smne rale

-wmm Adver-

P e T e - =~
AIR COMPRESSORS.

tn\ TON S cAr. PUMP WORKS

line,
n line,

ROCK omLLs. b2
compnzsaoas.é B
FUSE, ;@

BATTERIES, , 205 |
POWDER. 4" ' |

o3 Printing Press ﬁ
SRS e

ol printing. Cninloges of Type, e,

e Kelsey & Qo &rﬂir-. Conn

BAXTER ENGINE FOR SALE.

A sotund-band 10-horse power engine, with 15.borse
power bn&kr ln good condition, Wil hvwvld cheap,
HOTOENG R.\\l\(- Co.,
7 Park Place, N. Y.

COLUMBIA BICYCLE.
0 miles In T hours,
Easy to Learn te Ride.
An ondinary rider can outstrip
the best horse in a dax’s nm over
nvmmﬂn romds.  Send Jcent ., stamp
for price Iist and twenty-four page
ontalogue.
THE POPME MFG, €0,
£ Summes Street, Hoston, Mass

ESTARLISHED BNl

JOSEPH C. TODD,

and MAcmsisT. Flax, Hemp, Jute. Rope,
Bagging Machinery, Stoam Engines, Ballors,
ure Baxter's New Portable Engine
n operstion at my store. A obe
able engine, compicte, $125; two horse-
and = half he WSLPOWeT, !.- three
Manufactored exclusively h)‘

J. C, TODD,
10 Barclay St., New York, or Paterson, N. J

ByNGINEYR
(akam nrv

; two
orve-power, §20

John A Wlme

1LO7

s LIBERTY ST.,

NEW YORK.

1% 3. . Blaisden,
MANAGER.,

Mill Stones and Corn Mills.

We meke Burr Millstones, Portable Mills, Smut Ma-
chines, Fackers, Mill Py Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Milis. Send for

catal
“EEE . 1. NOYE & SON, Buffalo, N. Y.

| Direet Pamping Plan

— | Stillwater,

S’rirntific Anerican,

[JunE 7, 1879

BOILER COVERINCS.

WITH THE “AIR SPACE"” IMPROVEMENTS,

THE CHALMERSSPENCE C0,, Foot E, th 8., New York.,

DEAN BROTHERS, |
INDIANA POLIS, IND,,

Manufacturers of
&‘m\ DeanSteam Pumps !

Noller Feeders and 1*
Machinery for
pPuUrposes,

- Ill"('-

LOOTT LATHES, for Broom, Rake and Hoe Han.

les S 0 HILLS, ™ Chambors St N. ¥

Holly's Improved Water Works.

Combines, with other advan.
tages, over older aystems, the following 1. Booures by
yariable proasure a more reliable water supply for all
UL PAOROS Laess cost for constroction, & Less cost
}--r mnlnlrlmn'v 4. Loss oost for daily supply by the
uso of Holly's Improved Pomping Machinery, 6 Af
fords the best fire protection In the world, & Largely
reduces Insurance riaks and premivms 1. Disponsos
with fire engines, 1n whe h or in part. K Reduces fire
department ¢ ll- nees or Information by desenptive
pam |h|.r or otherwise, ml-nm- the

1OLLY \l\\l FAL ll RING CO

Jockport, N, Y

(“APY & MOEN 'y

G‘L’V'

=" RARE oppﬁnwum s

le proprietor, advanced In years and de -Irv us ..r
retiring from active control of business, would sl af ¢
barpain, or convert Into a joint stock nnn‘-ny and re l-ln

n interest himself. a Foundry and Machine Shops, with
all thelr machinery and fixtures omupiete, and now
crowded with castom work, having cost upy -lnhnf sixty
thousand dolinrs, and the -»n!( ones of magnitnde for
12 miles on the Mississippd River, on various points of
which may be seen specimens of work of these shops at
Winons, MoGregor, Dubnque,
Lyons, Clinton, Muscatine, and on many of the bosts
| For particulars, addross the x-n-pnﬂur -l Clinton, lowa,

' HOSFOMD.

FOR SALE CHEAP,

A very handsomeo double barreled, central fire

EXPRESS RIFLE,

No. 5T bore. Welghs about § Ibs. English sole leather
case with tools complete. A splendid weapon for deer
and bear shooting. Bullt by E. M. Riley & Co., London.
Address HODGKINS & HAIGH,
258 Broadway, New York,
B ARN

P"VOOTPOWKRHA-

CHINERY.
Different machines with 'hlch
Builders, Cabinet

Wagon Makers, and Jobbcn

in  misce! us work oan

oot 85 L0 QUALITY AND

Price with steam power manufac-
turing; also Amateurs’

E

:

Fulton, |

Sole owners of the Alr Space Patonta. |

Louisiana SUGAR G(owers

From 75 to 0 per cont. of Julee man h 11
v‘n(h- Every imp. gallon of Julee mus 1 from
15 10 1772 1w, of mugnr acoording l 0 placy vnl'--. ition
and manuinctoring. Cane supplios more fuol than

nooessary for all the purposes of manufactury \;.;h

Honolualu, Sandwich s

KEYSTONE
Vertical Mill.

of the best Fronoh

A DR LANUX, C.E

Etones made

Hur For Grinding Whest, Mid.

dlings. Corn, Feod, ote. Prioe as

low s any other fArst.class Mill

Clrenlars and prices furnished by
C. K. BULLOCK

1351 Ridge Ave., hlindelphin, Pa,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN,Y. Pres't, J. M. ALLEN, Pres't,
J. B. PIERCE, Sec'y.

Invested In Wall St. Stooks makes

$10 1o $1000 Hoxs semt |

fortunes every month,
free oxplaining everything i
Adulrm- Il,\ XTER & CO., Bankers, 17 Wall 8t N.Y

RUFFNER & DUNN, l'ulenl(‘('-’
and Sole Manufacturers of the Excelsior Steel Tube |
Cleaners. Price $1.00 inch. Send for eiroular.

SCHU YLKl FALLS, PHILA., PA.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for now lllustrated catalogue.

Latheg, Planers, Drills, &o.

NEW HAVEN MANUFACTY l'ul'"‘ CO.,
New llaven, Conn.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS -Buerk's Wateh~-
man*s Time Detector capable of secumtely con.

trolling the motion of & watchman or patrolman st the
stations of his beat. S Tor lar.
% Beware o buzin it 2;,‘2'?.'.‘9323:“ v/,

MACHINES SENT ON TIIAL,
Say where you read this, and send
for catalogue and prices.
W. F. £ JOHN BARNES,
Rockford, Winnebago Co., Ill,

EDMUND DRAPER,
Manufaetorer of First-cliss Engineers’ Instruments,
Established in 183, 226 Pear St., Phila., Pa,

\ATICNAL EOLTB- PIPE MACHINERV CO

THE HUGHES TELEPHONE. S8IX FIG-

ures. Sound converted into Undulatory Electrical Cur-
ronts by l'nhmm-fm«-ua (ond"“'“f, Sabstances In
Circuit.  The Simplest Telopbhono and the most sensitive
Acoustioal lnummnnl yel constructed. Instrument
for Tmun‘( e Effvct of Pressure on Varlous 8ul>-
stan stonishing rxsncrlmcmn which may be ‘i

formod by any person with o few nalls, ph-u-n uf wenling
WaX, o glow tubo mnulnlng(;-mncn and o fow sticks
of ehurooal, Contalned in SCIENTIVIC AMEWICAN SU)-
PLEMENT No. 128, Price 10 cents. To be had at this

and of all newsdealers,

Pond’s Tools,

Engine Lathos, Planers, Drills, &c.

DAVID W POND, Worcester, Mass

‘X ‘|' "
HINE S EFFC SENT.

FMONT ST
PHIA

o hdd

The George Place Machinery Agency

Muchinery of Every Description,
121 Chiamnbers and 108 Rende Stroots, New York,

] TROUT AND OTHER
g fish in abundance. Crockets' Balt
¥ Prepamtion, the original and only
nown. Boxes #1.00, malled. BSole

., Lawrence, Mass.
Liguid Paints; Roofing, Boller Coverings,

Steam Packin A Shon!hmg.. Fire Preof Coumg;

Cements, Saxn ron Desostrrive ¥

H.w. JOHNO M'F'C CO. BT MAIDZK UI!, Ny,

AIR, ENGII\TES

ration

rellatile pct
ILL &

Muuu

ICE AT 81.00 PER TON.

The PICTET ARTIFICIAL ICE CO,|;

LidMI
Room 51, Coal and Iron Exe ol

o, P, 0, Box 303, N, Y.
DY bl'l- l’hlA BY Dr. C. F. KUNZE.
Sym Appoetite Diminished. Stomach Dhoallon
in Chile b

wor than Normal, wnnl Mlon.
ren. Chronlo Cases. u:mc

too much Food ; by De-

rangoment ; b; Innervation,

Indy; u(lblo
Itere: (ondluon- o

Treatmont, Nourishmont should bo Easily Digestible;

taken Little ot a Thoo; and Digested before more s

takon. hvcﬁnlt of Fow and Pln n Dishep, Treatment
when Btomach vorlona Alding n.ltrio Juleo,
Treatment. in l-cl- Contained in SCIxs.

'rlru AMEMICAN ﬂl'l-m rnr\'rfio 290, Pri
To be had at this offico and of all mwlu‘d':‘h mw“nu‘

Paris, . , 1878
Australia, 1877
|| Phila,, . 1876
S/ Santiago, 1876
Vienna, . 1873

J.A.FAY & CO’S
L v
\g r
WO00OD WORKING MACHINERY
was awnrded at the Parls Fxposition over all compits
o THE GOLD MEDAL OF HONOR. Alsohigh-
estaward nt Philn., Santingo, Australin, and Vienooa, 1t iy
0rl"lnnl in Design, Simple In Constraction,
erfeet in Workmanship, Saves Iabor,

Economizes lumber, and Increases

products of the highest stand-

ard of Exeellence.
Furniture, and Agricultural Tmplement 8hops,

1, ote., equipped at short notlos, and tho loweat
fend for Circulars.

Rallroad
I'hmln i
canh l ricos.

J. A. FAY & €O, (‘Inclnnl(l Ohlo. U. 8. A.

I1

[+ waoRuowr
BEAMS & Gmofns

Tﬂ? ONION TRON MILLS, Pittsburgh, Pa., Manu.
facturers of {mproved wrought iron Beams and
Girders (patented),

Ihe groat fall which has taken place In the pricos of
Iron.and o ))n clally in Bonms used in the construction
Of FLILE PROOF BULLDINGE, Inducos us to call tho spo-
clal attention of Bugineers, Archiltocts, nnd Bulldors to
the undonbled advantages of now ting Fire P'roof

No water. No Engl Ab—duhlg Bafe. Mot oco-
m‘k and oonve wer known. SHERR II L
FER AIR Y\t.l\ru) ’l‘l& AWubtmn,uu SL.N.Y.

J. I.IA)! D n \l(-ll,

)l-nu!urtmrv of

description, for l(nllnnd und \Hm
g |

. ln-vrl:l- Rope
\u #1 John =t

% | MINING MACHINERY.

~!r|:v'!nn .

and by reference to page W of our Book
of Sections - which -ml- sont on applioation to those
o m.m .m.m ervction of fire proof bulldings - 1THE
||)~ll\\ By \'UIIA Dl\ J\l'll\l’h tho
ocost of Insuran AYY l|nn7 ind the serious losses and in-
terruption to business caused by tire; thes A lke cone
siderations fully ju-nlv any additionsl first cost, 1t I
bolloyn l that, were ownors fully aware of the small
difference which w exists l..!n.. n the use of Woud

and lron, in
W nh.ll’ .

n\ casos the lat
1|rvl h es 'n

would be adopted,

s foralithe Be

that the differs
1

o Ay st o

)
( .\I(‘-ljl.ll.

in ¢ e dross
III(-~> .1 O Mttshurgh, Pa

Engines, Bollers, Pamps,
H‘- Dust Burning Appliances. Drawings
0 customers abosville Iron Works
Ak ( idress HOWELL GREEN,
sville, Laz oo, I'n

Coal and Ore
and advyios
P N

bunt

fre
Haydon
Jeant

. ELE \/ATOR

HOW TO REMOVE STAINS AND

Spots from Linen, Cotton, \\'oolens und Silk. Being a
uhlo of Spegific )lrocuon-. showing how to proeeed‘ in

m sach of the above kinds of goods any
-ulnl the tollowlnx ehum-ur. to wit : Stains of Snglr
Glue, Blood, Album Grease, Varnish, Ofl. Paints
earine, anublu (olon ucd Wlne Frult Stains Red
Ink, Mlumno Ink, Lron Iust, Ink mado with Galls, Lime,
l, e. II l!mna. Tmnln| dl:mn I\utt 8u,|3ns.(.onl 'l‘n;
Grouso tuins, ete means o
l- nl .glo ublo of dlmotlons any Yen{m.by pro-
viding f with u few simple chémleals, and using
mdll)' c!enn

them ns dlncuv may any species of the

© goods, and if p s hop.
'nxu- is onoe of the most oonvonlent and valuable papers
on the subject over dmbllnhod Contalned in SCPrLE-
MENT 185, Price 10 centa,

D

ITHE TANITE CO..
STR‘)UD"\'I’URQ: PA.
|EMERY WHEELS AND CRINDERS.

LAONDON -0 5t \nlv.-- L. o va\mnur( no,
2The Temple, ule 8

LIVERPOOL,

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY B0 eicuRocxDane Co.
SEND FOR PAMPHLET FITCHBURG MASS

SPARE THE CROTON AXD SAVE THE COST.

riven or Tube Wells

famished to lnrge consumers of Croton and TUdgewood

\\.u . WM. DANDREWS & BRO,, 44 Walar 8T, N.Y.,
yocontrol the patent forGreen s American Drive n“ell
For showin h"ll n(
Pyrometers, ! somog hee of
Botle ;')’Im- Uperheatod Steam, (1] ~tills, ote
NRY W. BULKLEY, #ole Manufuetarer,

9 froadway, N. Y.

SHEPARD'S CELEBRATED
§30 Serew Cotting Fool Lathe.

Foot and Power Lathes, Drill Presses,
Serolls, Clredlar and fland Saws, Saw
Attachments, Chiucks, Mundrels, Pwist
Drilis, Dogs ‘-Ilr-v- ole, send for
oatalogue of outis for amatenrs or
nrilsans,

", 1.
51, 55, 2,

NIII’I‘UCID & Co,,
Fromt street,
( Im lnnull. Ohilo,

e
~'

Deoxidized Bronze (Patent), supe-
rlor to Phosphor-Bronee or any alloy of Copper and
Tin made by any other prooess. The best tgalnl for
machine and engine jourmnals and any purpose trqur-
Ing » Orst-class trones Metal Tnu.{l hard, home

neous, and of splendid anti-friction qnlllly e

unce tosome of the largost machinists and stoel 'mu
Electiro-Bronzing on Iran, (New Pstont ) Inde-
structible and unchanging by atmospheric action
Use of these patent rights can be obtained on fuwr-

able terme, PHILA SMELTING CO,, 'hila..

BRADFORD MILL CO.
Swccsnsers 1o Joa. Bradfond & Co.,
MANTTACTURERS o9

Fronch Buhr Millstones,
Portable Corn & Flour Mills,
Smuot Machines, ete.

Ale, dualen o bllhv Clotls sad
Gemeral Mill Farnuliags

§ Office & Factory, 158 W. 24 St,

(.'l\(‘l“.\'rl- 0.
tewnrt, oo W. L. Dan

. PRICE LISTS SENT ON ABPLIC ATIO?

BIG PAY

, Aoe.

to sell our Rubiber Pdmnt ll-mpo klu-
ples fm Tuylor Bmtco.. Cleveland, O,

CAVEATS, corymil TRADE

MARKS, ETC.

Messrs. Muun & Co., In connection with the publics-
t{o>n of the SCIENTIFIC AMERICAN, continne to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had over THIRTY
yYEARS' EXrERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries., Messrs,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regnlations, Copyright= for Books, Labels,
Relssues, Assignments, and Reports on Infringerents
of Patents., All business Intrusted to themn is done
with special care and promptuess, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents ind Low
top them; directions concerning Trade Marks,

THIS NEW

"unMdll’«h(fnm all others, 1o
with !‘ll\A‘j-lle B‘ll

. h cuur ulqu 1taelf to all
n «ho

, while lhl
(e Hernla 1s held necurely l and m‘m andn nllultuneet

Al
taln, IL 38 ensy, durabie lml’ Seot by mnil  Cireclars

tw.  Eggleston Trnsa Co., Chicago, L.,

Lathes, Planers, Shapers
u.e“x:z..%ﬁ‘y‘"’éc“s%%“&'h D Newarc N 3.

\ Nowark, N. J
ADJI"R’I‘ BLE INCLINE PRESSES,
STILES

I PRESS CO., Middletown, Conn.

OGARDUS' PATENT UNIVERSAL ECCEN-
) TRIC MILLS—For grinding Bones. Oros, Sand, Old
Crucibles, Fire Clay, Guanos, OII Ca 'lo. c‘orn,
Corn and Cob, 'l‘uhavou. Snuff, 8 nr. &!ta, ' Roota,
Spices, Coffoe, Cocounut, Asbestos, Mion,
ete., and whatover cannof be mum‘ by other mills,
Also_for Paints, Printers’ Inks, Paste Blackl oto,
JOHN W, 'I'll()slﬂ()\ sugoessor 1o JAMES BOGAR-
DUS, cornor of White iind Klm Sta., Now York,

THE,DINGEE & CONARD G0’

Ity 18 growing and distributin
theso Deautd Rou--. qre de /:,w Stro Poyt
Plants, sultable for immediate bloom, uud y mail
at all post-offices, & c-ndld Var ur
r)mlrc, nll lubolcd for 1) for 8§23 lO for
20 for §4 for 853 5 for $104 100 for .13.
g‘rSond or Our N‘n\vl(!luuhllo to (lllou Culture —
Pages, ¢ ) ustratod —and choose from Over
Five ﬁmﬁﬁ-d’ Finest Sorts. Address
DINGEE & CONARRD CO.,
Rose Grku:. West Grove, Chester Co., Pa.

Model Engines.

Complete sets of

CASTINGS

< for making small
Model steam Enginos 1 1.2 in, bore, 8in, stroke, price, #i
ditto 2 o, bore, 4 In. stroke, price, $10, same style as out.
Gear Whools and Parts of Modols. All kinds of Small

Copyﬂghln. Designs, Patents, Appeals, Relssues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, ete.

Foreign Patents.—We also send, free of chargr, 0
Synopsis of Foreign 'atent Laws, showing tho cost and
method of securing patents in all the principal couns
tries of the world. American inventors should bear in
mind that, as a general rale, any inveation that is valo-
sble to the patentee in this country isworth equally as
much in’ England and some other forelgn conntries,
Five patents —cmbracing Canndian, English, Germuan,
French, and Belglan—will secure to an inventor the ex-
clusive monopoly to his discovery among about oxs
HUSDKED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and

team communication are such that patenis can be ob-
tained abrosd by onr citizons almost as easily os at
home. The expenge to apply for an English patent s
£75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copics of Patents,—Persons desiring any patent
Lesued from 1886 to Novembor 26, 1847, can be supplied
with official copies at reasondblo cont, the price de-
pending upon the extent of drawings and longth of

specifications.
Any patent issned since November 97, 1867, at which

time the Patent Office commenced printing the draw-
{nga and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent Insued since 189
will be furnished for $1.

When ordering copies, please to romit for the same
s above, and stato name of patentee, title of inyen-
tion, and dato of patent,

A pamphlet, contalning full directions for obtaining
United States patents sent freo. A handsamely bound
Reforence Book, gilt edges, contains 140 pages and
many engravings and tables lmportant to every pat-

entee and hanie, and {4 o useful hand book of refors
once for evergbody,  Prico 28 cents, malled free,
Addross
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