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OPENING OF THE NORTHEAST PASSAGE.

Another great geograpbical problem has been settled by
the successful passage of Professor Nordenskjold's expedition
through the Arctic Sea to the north of Siberin. A telegraphic
dispatch from St. Pelersburg, dated May 27, states that the
Governor of Yakutsk, Eastern Siberin, hus received intelli-
gence from the Vega to May 8, and a later dispatch from
Irkutsk reports the safe arrival of the vessel in Beliring's
Straits.  All the members of the expedition were well.  Be-
fore this account reaches the reader the Vega will be on her
way to Europe by way of the Suez Canal.

This expedition, which has thus crowned with successful
accomplishment the belief of Professor Nordenskjold that a
route to Asia might be found to the north of Siberia, sailed
from Gothenburg, July 4, 1878, and arrived at Port Dixon,
near the mouth of the Yenisei, August 6. This part of the
course had alrendy boen proved to be passable at midsum-
mur by Professor Nordenskjold’s previous expeditions.  The
next important achievement was the rounding of the north
cape of Asia, a feat never before accomplished, and on the
27th the expedition reached the mouth of the Lena.  Here
the two vessels parted company, the little steamer bearing
| the name of the Lena nscending that river, the Vegi proceed-
| ing castward, hoping to reach Behring's Straits before the
autumn ice drifts should bar the passage. In this Professor
Nordenskjold was disappointed, for the Vega became ice
bound when within forty miles of Bast Cape, and was obliged
to spend the winter there.

1t is safe to anticipate a considerable addition to our know-
ledze of the Siberian seas when the results of Professor
Nordenskjold's observatigns are made public; the plucky ex-
plorer has won a name that will rank with those of the great-
! est navigators; but there are grave reasons for doubting the
| fulfillment of his hopes of making known a practicable com-
mercial route through the Arctic Sea from Europe to Asia.
The season of open water along the Siberian coast is too
brief and uncertain, and the risks are too great, to tempt
many to undertake the northern passage, notwithstanding
the saving in distance,
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ANOTHER OBJECTION TO THE LICENSE SYSTEM.

One of the worst features of the recently defeated bill for
the destruction of the American patent system was that in-
troducing the compulsory license system or its equivalent.
The uncnns(imlionnl nature of the proposed i xnvmuon of the

 sufficiently exlnbitcd in these columns last winter. The mat-

ter might be allowed to rest with the victory gained at that
'time, did not the opponents of inventors’ rights threaten

to bring it again Before Congress at the earliest opportunity.
In view of this fact it will pay to make a note of an objec-
tion to the license system recently urged by an English
writer against a similar provision in the bill now before an
English Parliamentary committee—an objection which we do
not remember to have seen before. It may be useful some
time.

The bill referred to contains a section which compels the
patentee to grant licenses to manufacture or use his invention
on such terms as the Lord Chancellor forthe time being may
consider fair. To this provision there can be urged no con-
stitutional objection, as there might in this country; accord-
ingly it is attacked solely on the score of bad policy. It is
shown that it puts it entirely within the power of the Lord
Chancellor to fix the value of patents of whose intrinsic value
he is likely to know nothing. But worse than that, it puts
it within the power of wealthy manufacturers to kill any in-
vention that they may fear. Thus the moment o threatening
improvement appears—threatening, that is, to inferior man-
ufactures—the makers of the latter may demand a license to

' manufacture the new article, which they will proceed to do

in the worst possible way, placing the new invention upon
the market beside their own better made but intrinsically in-
ferior products.

The public, finding the new invention inferior to the old,
will be prejudiced against it, and the poor inventor will be
unable to counteract the injustice.  Tho products made in
accordance with his invention may be the vilest carioatures
of what he would make, yet they will bear his name and
make it infamous, while he is unable to help himsell. The
chances are that where one inventor would willfally suppress
or ask an exorbitant price for his invention or its products
under the present system, n score of useful improvements or
radically new additions to the world's resources would be
stamped ont of existence under the liconse system.  The pro-
posed change is as obnoxious on the score of public policy
as on the score of abstract justice.

HOW COFFEE IS CLEANED,

When coffee was retailed in its natuml condition, and
roasted in small lots over the kitehen fire, Imperfoct beans
and impurities were picked out by hand.,  With wholesale
roasting more expeditious methods were neoossary, and ma-
chines were invented to do the work with greater coonomy
and dispatch.  From this necessary operation, to the inven.
tion of processes for pollshing and coloring Inforior goods,
to make them look like ||rilm- coffees, wan bt a lll'[l. The
poorer grades of coffee were washed in l‘"lllﬂ‘!l \\'lll('l’. llll(l
then treated 1o a course of polishing with powdered soap-
stone, which gave the beans the glossy and flinly appearance
of first rate coffee and covered up all defocts, The natural
result was to make all honest dealers susplelons of polished
L] -i”"’ 9,

way diminished

though the need of machine cleaning was In no
It is |.n\4ih|o, however, 1o linve coflee

cleaned and polished by machinery and at the same time be
honest,
3y this process the coffee is putinto a large cylinder

ble of holding eight or nine bundred pounds, the exlinder
being lined with heavy linen and provided with eleats to
inerease the friction, when the beans are s24 in motion by
the rapid revolution of the cylinder, At one end of the ey-

linder are a number of holes to admit air, and at the other
a suction fan making about two thousand revolutions s
minute. The friction loosens the dust and the outer cover-
ing of the coffee, which impurities are carried away by the
air current sel in motion by the fan. After ten or fiftesn
minutes of this treatment the coffee is wet with pure water
and the machine again st in motion. The enffee is thus
washed, and after half an honr's se ouring comes out entirely

clean and much lmprrnml in appearance |,) the pol;shing it
has received. Coffecs which contain much loose dirt and
many broken beans are subjected to o preliminary process in
which the perfect beans are winnowed clean, after which
they are treated as already described.
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ROBERT CRAWSHAY,

Robert Crawshay, the iron king of Merthyr Tydfil, Wales,
died at Cheltenham, England, May 10. The London corre-
spondent of the Timex tells at great length the story of the
foundation and wonderful development of the vast estal-
lishment which grew up under the wise management of
Robért Crawshay, his father, William Crawshay, and his
unecle, Richard Crawshay.

The last named had already acquired a forture in the
hardware business in London, when he purchased the con-
trolling interest in the iron works at Cyfarthfs, in the vale
of Merthyr Tydfi. Soon after, by the retirement of one
partner and the death of the other, Mr. Crawshay becsfine
sole proprietor. This was about the time of the American
Revolution and the beginning of England’s rapid industrial
development.

While Richard Crawshay was pushing his works along,
he heard that a certain Henry Cort was working a new pro-
cess of puddling iron, at some small foundry near Gosport.
Crawshay went there, approved of the method, returned to
Cyfarthfa, and built works both for puddling and rolling on
Cort’s plan, paying the patentee 10 shillings for every ton of
iron turncd out under his process. Among other improve-
ments and extensions of the works, Richard Crawshay
erected a water wheel 50 feet in diameter, 801 feet in
breadth, with a weight of gudgeon of 100 tons. The maga-
zines and scientific papers of the time described the wheel
as one of the modern wonders. of the world. It was made
by a local engincer named Watkin George. It used 25 tons
of water per minute. The remains of this giant of the past
may still be seen on the Tafl.  Crawshay gave this Watkin
George a share in the works—a partnership in those days
wasmore casily managed than it is now, when money is
considered more than brains—to extend over a period.
When George went out, some dozen years afterward, in
addition to salary, he received his share of $500,000 profits.
Mr. Crawshay took in other partners at various times, and at
his death the dizposition of the Cyfarthfa Works was three-
cighths to Benjamin Hall, two-cighths to Joseph Bailey.
Richard Crawshay died worth £1,500,000, a fortune far short
of that made by his nephew, who, besides his Cyfarthia
interests, had vast iron properties in Monmanthshire. When
Richard Crawshay died, Hall and Bailey retired, and the
works came into the possession of William Crawshay, who,
with Sir Joseph Bailey, had practically mannged them for
ucvoul yoears,

Under this new iron king, who had a genius for invention,
Cyfarthia ndvanced with gigantic strides,  In 1819 it num.
bered 6 blast furnaces, and in that year produced 11,000

tons of pig fron and 612,000 louo(hll. In 1821 it tarned
out more of these manufactures than the three kingdoms
put together had done between the years 1740 and 1750, and
fully half the total yield of all Great Britain so late as 1788,
From 1817 to 1840, the Glanmorganshire Canal, which the
first Crawshay had started, earried from ! 618,144
tons of puddied iron. The most important of the rolling
mills was grocted in 1846, designed by William Williams,
Attached were 18 boiling furnsces and 20 puddling furnaces,
which, in March, 1847, turned out 6,144 tons of mils, and in
the same month the largest bar of fron possibly ever made.
It measured 97 foet long and 644 In diameter, and weighod
2,041 tons.  Tu his old age, William anmmﬁm-
seat at Caversham Park, near Reading, on v
ing, howover, built Cyfarthfn Castle, n '
near tho works. He left his son, Robert, |
dying in 1867, bequeathed him all his
wides mmntmuuhm.ndnld.hd I
with its 11 furnaces—7 at |

tune ol William Onmhq'u “,m
gront strike in the Tron and coal trades :

place, Robert Crawshay closed his works, ¢
would closo his furnaces forever sooner i
dictation of his men, and they have W
opened since, At one timo the works e

TRIUMPHS OF MODERN ENGIN!
In an uldmontheMMld
neering before a recent dlh X
of the Sehool of Mines, Columbia €
Trowhrldge said it was o remarkable f

the great nchievements in englueering had
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resent generation, and it mado him feel ve old
(h first locomotive was conut':ch-d
and memory,  He well remembered his

roit to Buffalo by steam. At that time
mailroads’ beyond Buffalo, but o steamboat
1 Detroit to Buffalo in three duys, which

lermont in 1807, the time being twenty-five
years later the Comet, & vessel 40 feet long,
 bu ind for the navigation of the Clyde, At
liat time d and the locomotive were as much be-
ond buman conjecture as any unknown achievement of the
”w our thoughts to-day. It seomed almost

ble that in those recent times tallow candles and
oil farnlshed our lights, and that waterworks and
sanitary alds were unknown luxuries. The carpenter,
the millwright, the stonemason, and the government sur-
yeyor were the engineers of the day.  Steam navigation on
ooean was & problem of the future. The changes which
tuken place during the past thirty-five years had been as
d as they were marvelous, In 1830 there were only 23
of ra in the United States. In 1874, 60,273 miles

pe and America there had been built, in the same short
al, 125,000 miles of road.
years ugo the ocean steamship, with its side lever
its jet condenser, and its ineficient boiler, could
reely carry coal enough for a voyage across the Atlantic.
w the iron hull, the screw propeller, the compound en-
~ gine, the surface condensers, the high pressure boiler, the
i~ w hoisting engines for loading and unloading freight,
- bad converled the Atlantic navigation from the Eastern to
- *  the Western Continent into an extended ferry so far as the
~ cortainty and regularity of trips were concerned.  Old mer-
. \M who began business forty years ago found it almost
~ Impossible to keep up with the age and adapt themselves to
 the wonderful ehanges which succeeded each other so rapid-
S Y Twenty-five years ago, when Prof. Trowbridge was in
~ Culifornia, the people there calculated that by the year 1880
~ they would have smailroad across the continent. Ten years
~ later one road had been completed and two more were under
s, "y, both of which would soon be completed.
A gigantic contest had been and still was going on between
i man and the elements.  With the aid of Ericsson's screw
- propeller, the iron hull, and the magnificent steam machin-
‘ery of the present day—the work of men still living—the
~ storms and waves of the ocean bad been conquered and no
steamship ever altered her course even to avoid a harricane,
* There had also been a great contest on land.  The railroad
engineer had fought manfully and achieved great triumphs,
wlthough his battles were not yet ended. In piercing tunnels
and ascending mountains he had attempted and accomplished

feats nnknown before to his art,  He had brouglit to his use |

new explogives, electricity, the dinmond and steam drill, and
the strength of iron and steel in place of that of wood and
sone.

Prof. Trowbridge then described the advances which have
been made in military engineering. The result of the im-
provements in the art of attack and defense was that the
wars of to«lay were short and sharp, and fewer men were
killed. Krupp's monster steel gun, weighing 50 tons and
throwing a shot of 1,200 pounds with a charge of 170 pounds
of powder, was the last and most formidable advance on the
side of attack, but in the torpedo it found n deadly enemy
which had come to the reseue of the side of defense,

Young engineers just starting out in the profession might
think that there was nothing left for them to do except to
copy the works of their predecessors, but if they sllowed
themselves to be discouraged by such an idea they made a
great mistake, The field was as large as ever, perhaps larger.
Sanitary engineering was only in its infancy, and there was
no doubt that great changes were to be made in the manner
of building railroads. It was a well known fact that under
the present conditions a dead weight of about two and & half
tons had to be drawn over the road for every passenger car-
ried. This was certainly wrong and must be remedied.
Four years ago the matter was very fully discussed in Eng-
land, and the best engineer there concluded that there was
no remedy. But the question was, nevertheless, an open
oue. Perhaps the elevated railroands which had risen like
magic in the streets of New York would be the beginning of
4 solution of the problem. The demands of the future would
be for faster travel at cheaper rates.

If any ouve said that there was no longer much work for
educated engineers they bad but to go to the top of the build-
ing (the Schiool of Mines) and look about them. From that
lookout they would see no less than half o dozen groat feats
in engineering woing on before their eyes. He referred to
the Brooklyn Bridge, the works at Hell Gate, the clevated
miilroads, the Harlem River improvement, the tunnel under
the Hudson River, and the projected bridge over the Eust

River at Blackwell's Island, with a span the longest in the
i world,

- o r—
New York Steam Fire Engines.

The Fire Department of New York has, in daily use,
forty-two steam fire engines, besides the steam fire boat,
W. F Havemeyer. Six of the engines are self propellers,
Under favorahle cirenmstances the best steamers can throw
A horizontal stream 250 feet.  The extreme height to which
Water bas been thrown is 160 feet.  The nverage height to
Which the stream is thrown on ordinary duty is 60 feet,

hul completed, and including the two continents of |

l Each fire company costs about 14,000 a year, which sum
| includes the pay of officers and men, repairs to building,
| apparatus, ete. During 1878, the engines were employed
832 hours, each throwing on an avernge 16,000 gallons an
hour, or over 10,000,000 gallons in all.  The nnmber of fires
idurlug the your was 1655,
————— ———t-e——
MOLECULAR CHEMISTRY.-NO, 111,

From the definition of a molecular volume given in our
lInat paper, it follows directly that the volumes of all gaseous
molecules taken at the same temperature and pressare are
Im(ubl. They must be equally distant from one another, or
?0‘.0 they would not expand equally when subjected to the

| same degroe of heat. We may couclude, then, that water |

vapor is made up of molecules of hydrogen and oxygen, all
having the same size.

Now, what bappens when this water vapor is condensed
to form liquid water, or, still further, to form ice? Areall
the molecules condensed equally or unequally?  Or does the
condensation fall only upon one constituent?

According to Herrmann Kopp, there are temperatures at
which liquids and solids are also equally affected by heat,
and have therefore the same number of molecules in equal
volumes. Calculations are made as follows: Calling the
density of a water molecule at 0" C, unity, and its equiva-
lent weight 18, the volume it occupies at that temperature
is found by dividing the Iatter by the former: A\t = 18, The
weight of a body being the product of its density by its size

or volume, or W =D x V, we have also V = ‘.g. Of course

'its volume will be greater at a higher temperature; hence
'the first point to be settled was: at what temperature must
i we make our comparisons? Kopp believed himself war-
| ranted in fixing upon the boiling points of liquids as the
proper temperatures at which their densities should be com-
pared, because, in the first place, there appears to be a close
connection between the chemical composition of many
liquids and the temperatures at which they boil.  In numer-
ous organic liquids, for example, whose composition differs
by CH,, the boiling points differ by 10°. Thus: alcohol
' C;H,O boils at 78, propylic alcohol C,H,0 + CH, boils at
T8° +19°, etc.

Again, be argued, regarding alcohol as made up of the
elements of ether and of water, the volumes of the latter
added together at the proper temperatures should be equal to
the volume of alcohol computed from its density and equiva-
lent. Selecting density determinations at random without
regard to temperature, the results will be found discordant:

Ether CH,,0, equivalent 74, density at 195 volume 102
W e N A T

Alcobol2(C,H,0) “ 8.2, ¢ e = w416
When, however, the densities are all taken at temper-
atures at which the tension of their vapors is the same—one
of which is the boiling point—the results agree exactly:
ﬁ_t‘l‘lgr vapor hns a tengon of “413 m. at 16% volume.... .. 108 —

BBt TN 10 4
. e Y T e 127
Alcohol * \r “ BIBm. AL 8, * o........ 1w

As we cannot accurately determine the density of a boil-
ing liquid, Kopp was obliged to study the rate of expansion
of liquids some distance below their boiling points, and cal-
culate what their density would be, if they continued to ex-
pand at the same rate.  The boiling point of a liguid may
be regarded as that temperature at which its vapor has ac-
quired sufficient tension to overcome the pressure of the at-
mosphere; and of course this tension is the same for all
liguids boiling under the same barometric pressure. Accord-
ing to this view, temperatures other than the boiling points
might also be chosen for a comparison of densities, provided
the tension of the vapors is the same.

In the third place, Kopp found that isomerie liquids, . e.,
such as have very different properties, but are of the same
chemical composition, and belong to the same group of

bodies, have, as a rule, equal volumes at their boiling
: points,

Having thus, as he believed, sufficient reasons for select-
| ing the hoiling points of liguids as the proper temperatures
| at which to compare their densities, the question presented
itself: If the gpecific volume of the water molecule at 0° is
[18, as we have seen above, and this figure represents the

sum of the volumes that H, -+ O occupy in water, how much
"of it belongs to Hy, and how much to 0f The answer to
this question involved the study of an immense number of
bodies, and was finally announced as the result of the fol-
Jowing reasoning: .
1. Two molecules of hydrogen may be replaced in organic
liquids by one of oxygen without sensibly changing the vol-
lume. For example:

| Ether C 1,0 has a volume of 1056 — 106°4
Butyrie acid cHo, *« o 064 — 1078
Ethyl acetato cno, * “ T4 — W58

; Acetio acld anhydrous C 0, = “ 009 — 1101
| Tt should be noticed, however, that there is here a slight
| inerease of volume with each substitution,
( 2. Two molecules of bydrogen may be similarly replaced
| by one of carbon:
. Benzole ackd O, 11,0, has a volume of 1259
! Valerlanie acld CJM,0, " 1902 — 1912
Mothyl butymte O, H,,0, * ¢ T— 1000
Ethyl proplonate CJH,0, * « 198
3. In series whose composition progresses by increments
| of CH;, the volumes increase by about 22:

CHO  hasavolume of 410 — 439
l OHO0 M oimi leten wa
Ol . 205 % 136 — 14

Y The above are only o few selected out of a large number
of examples given by Kopp to illustrate these three funda
| mental points,

Now, us CH, represents an increase in volume of 22, and
m O H,, from the fsct that it can replace ¥, without
change of volume, it follows that the volume of C Is 11, and
that of H is 55, in the sbove compounds, CH; = 11 42 x
160 =23
|  With this starting point, we can obtain the volume that
|oxygen oecupies in water, The volume of water H,0 at its
boiling point is 188,  Subtracting the volume of the hydro-
gen, Hy = 2 % 575 = 11 from 188 we have left for oxygen 78,

When, however, oxgen is a constituent of a group of ele-
ments that enters into combination as a whole, and resembles
an element in its characteristics, the volume just found will
not fit. For such groups, or radicals ns they sre called,
lother values have to be sought, or else the sum of the vol-
umes of the components will be either greater or less than
the volume of the compound. Thus, in the case of alde-
byde, the oxygen volume is as high as 122,

In 45 organic liquids containing only carbon, hydrogen,
and oxygen in various proportions, the volumes computed
by Kopp, according to the above figures, did not differ from
those found experimentally and reduced to their boiling
points by more than 4 per cent, which, he remarks, is within
the limits of accuracy for such experiments. Considering
these figures established, Kopp extended his investigations
to substances, in which elements having ascertained vol-
umes are combined with other elements whose volumes he
wished to discover. He found the following figures: chlo-
rine, 22'8; bromine, 278; iodine, 37°5; sulphur in a radical,
286; without, 2246, Nitrogen assumes three widely differ-
ing values: 2°3 in aniline, ete.; 86 in nitrous acid; and 170
in ammonia. From this he concludes that the same element
does not preserve a fixed volume in all its compounds.

Nearly 100 liquid compounds, containing the above ele-
ments in different proportions, have been tabulated by Kopp,
in which the molecular volumes, computed by adding up the
volumes of the constituents, agree closely with the volumes
of the compounds found by dividing the molecular weights
of the latter by the densities corresponding to their boiling
points,

From this list of substances various groups may be select-
ed, the members of which have molecules whose volumes
add up to the same figure, notwithstanding great differences
of composition. Hence we bave in each group liguids
which, when compared at their boiling points, follow the
same law as gases, for they have the same number of
molecules in equal volumes.

In the case of solids the alums are a noteworthy class of
compounds, in which similarity of composition and identity
of erystalline form are accompanied by a close agreement in
molecular volume; but there are, on the other hand, numer-
ous compounds in which, under like conditions, there is a
wide dissimilarity of molecular volume, as, for example, in
the case of the chlorides of sodium and potassium,

In our next paper we shall examine what other investiga-
tors have accomplisbed in the field opened by the laborious
rescarches of Kopp. C. F. K.

—_————r—
The Advantage of Choap Patents.

The Philadelphia Public Ledger remarks that although the
patent right system has been in operation for many years,
there is still a strong disposition not to recognize the pro
perty rights of individuals in ideas embodied in new inven
tions, and quite recently an attempt has been made to modify
the patent laws in the direction of making patents very
costly and difficult to obtain. Without entering into the
general question as to what changes in the law, if any, are
desirable, it is worth while to remark that 7The Machinery
Market and other English trade papers aseribe our suceess-
ful competition in manufacture to the influence of our pat-
ent laws in stimulating inventions. Mr. Thomas Brassey,
severnl years ago, warned the British workman that he had
““more to fear from the highly paid labor of America, which
brought labor saving machinery and mechanical skill to
such a degree of perfection, than from the lower wages of
the continent of Europe.” It costs fully ten times as much
for a patent in England as in this country, and therein we
have a great advantage. It s true that many patents are
issued for useless or valueless inventions, but even the
failures stimulate the invention of better devices, and the
general result of encouraging inventors and inventions is
that machinery is carried to a higher degree of superiority
here than in any nation of Europe, and better machinery en-
ables us to compete even where we are under commercial
disadvantages as to the cost of raw materials, wages, ete.

Black Pollsh on Iron and Steel,

To obtain that beautiful deep black polish on iron or steel
which is so much sought after, it is required to boil one
part of sulphur in ten parts of oil of turpentine, the product
of which is a brown sulphuric oil of disagrecable smell.
This should be put on the outside as slightly us possible,

and heated over a spirit till the g
e $pirit lamp required black polish is.

y <

“Many Mickles Make & Muckle,”
Acconling to the caloulation of Mr, G. T. O. Ba
ounce of bread wasted daily in each W)ﬂ I
and Walesiz equal 1o 25,000,000 qu . the
of 80,000 acres of wheat, and onow
100,000 people.  An ounce of meat was
300,000 sheep, . e

At




THE GATLING GUN.
Among the many important and valuable inventions in

. fircarms, of which the present century hus been prolifie, |lw|d by an improved devico, 5, ‘
the Gatling gun in originality of dental opening of the boxes, ns in other styles, with koys
. Tho lower part of the swivel, A, fits]

there is none that equals
design, mapidity of fire, and effectiveness.  The severest
tests and trials, and its prctical use in warfaro, have indis-
putably established its high reputation as a most formidable
death dealing weapon.

The main features of the gun may be summed up as fol-
lows: It has usually five or ten barrels, each barrel haviog
its corresponding Jock. The barrels and locks revolve to

: but inaddition to this action, the locks have a for
ward and backward motion of their own. The forwurd
motion places the cartridges in the chambers of the barrels
and closes the breech at the time of each discharge, while
the backward motion extracts the emply cartridge cases
after firing. The gun can be fired only when the barrels are
in motion from left to right; thus as long as the gun is re-
volved and fed with cartridges, the several operations of
loading, firing, and extracting are carried on automatically,
uniformly, and continuously. The gun is supplied from
feed cases (containing forty cartridges each) which fit into a
hopper communicating with the chambers; as soon as one
case is emptied another takes its place, and thus continuous
firing is Kept up at the rate of over one thousand shots per
minute.

We believe the Gatling is the only fircarm in the world

in which the three sets of parts, numely, barrels, locks, and | serves to press the handle, E, downward. In operation the;

inner breech, all re-
volve. Having the
barrels, locks, and
inner breech to re-
voive simultane-
ously, ensbles the
gun to be loaded
and fired rapidly
and continuously,
while under revolu-
tion, and without
producing recoil to
destroy its accuracy.

That the gun is
simple and durable
is evidenced by the
fact -that one hun-
dred thousand car-

tridges have been

>
fired from it with- P
out injury to any of b
its parts. The Gat- S

the operator to in.
stantly elevate, de
press, or traverse
the gun, s0 as to
keep it pointed at
movable objects
while being fired.
The gun has nct
only been recently
greatly improved,
but its ammunition
also, so that now its
rate of fire is over
1,000 shots permin-
ute, There are a number of these guns with the British forces !
in South Africa, and in several engagements with the Zulus
they have done most eficient service, Lord Chelmsford in '
his official dispatch, dated Durbau, April 10, says, in speak-
ing of an attack made on the column sent to relieve Colonel
Pearson, at Ekowe: * The Gatling gun was of considerable
value at this period of the defense.” The London Standard
of May 7th publishes an account of the battle of Gingihlovo,
from which we take the following extrnet: ““ It was no uso
offering mercy to the Zulus. The wounded, as our men
came up, fought on to the last, firing their rifles, stabbing
with their assegais, and even seizing the natives as they
passed over them with their teeth, biting like dogs, so, in
spiteof the efforts of our officers, they were all eut down.,
When all was over and we counted the dead, there lay,
within & radius of 500 yards, 473 Zulus. They lay in
groups in some places, of from 14 to 20, dead, mowed
down by the fire of the Gatling, which tells upon them
more than the fire of the rifles.”

The new fixture for mounting Gatling guns can he used
on gun carriage, tripod, ganwale, or tops of ships, or iu the |
bow of a small boat,

Fig. 2 of the nccompanying engravings shows clevation
of top swivel with gun resting thereon, also lever, Plg. 8|
is & plan of swivel and lever without gun,

This fixture supplies the place of the elevating serew and |
oscillator formerly used. Tt consists of fower pleces, nnd i |
simpler than the screw and oscillator,  With it the gunner |
has better and more Iostant control of his picce, The gun |
being well balanced on the fixture, the gunner controls the |
movement of the piece with his left hand, using his right 1o

'S
S
O
ling guns repre- O3
sented in our illus- ;‘-«\!s
tration on first ¥
- @, S
page are supplied <
with the new elevat- > §
ing and ranging fix- E g
ture, which enables oo
33
>
o
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the
swivel, A,

trunnion boxes, «, which are
The caps, «, of these trunnion boxes are
which provents thoe acei

which may full out,
the bed plate of gun earringe, tripod, ete.
swivel can be quickly ehanged from carringo to tripod, orto

, 80 that the gun and

:
the gunwale of a ship, or elsewhere, and be held firmly in

place by the binder, B. To the lower part of theswivel, A, s
pivoted the forked lever, L, which extends under the rear of
the breech of the gun, being united with the gun by the slid-
ing box, D, which is held between two lugs on the lower side
of the breech by the pivot bolt, &, This box fils on the lever,
L, %0 as to slide back when lever and breech of gun are raised,
and forward when they are lowered,

Under the lower side of the lover, L, there is a key or
wedge, F, which is tapered so that its lower surface is nlways
parallel to the upper side of lever, L, but on sliding it forward
the height of the lever, L, is increased, and the sliding box,
D, is fastened.  The screw, G, working through the side of
the box, D, against the lever, L, serves as a second absolute
fastening of box, D, on lever, L.  On the end of the lever,
L, is pivoted, at ¢, the handle, E, so that when depressed its
lower part pushes the key, F, forward and tightens the slide,
D. When the lever, E, is raised it pulls the wedge, F, back
and loosens the slide, D.  The handle, E, clasps a round lug,
/, on the lower rear end of the wedge, F. The spring, ¢,

SUL AM V)

THE GATLING GUN.—ELEVATING AND RANGING APPARATUS

loosening of binder, 13, allows the gun when on the carringe
o lateral sweep of 90°, by means of lever, L, which Is grasped
at B with the left hand while the right hand turns the erank.
On tripod or gunwale the gun can be swept around the full
cirele, or 860°,  After loosening the screw, G, the gun can
be raised or lowered, as a pressure under the bandle, E,
loosens the box, 1), The breech can be raised 30" and lowored
157, total 45*. By removing the hand at any desired point
the spring fastens the gun, or the handle can bo pressed
down.

For more absolute seourity when at target shooting, or
when a certain alm must be retained, the serew, G, 18
fustened, Both binder, B3, nnd serew, G, are used o secure
the gun when traveling on the earringe. By means of this
fixture a man may follow moving objects with an accurate
fire, or also shoot from the deck or tops of n vessel when
rocking at son.

The tripod hns been rendered more secure by braces, which
prevent the legs from moving in until the center of the braces
is raised in folding the logs together,

The elevating and ranglng lever, shown on the gunsin the
front page engraving, nre made after the model of 1870,
The gun rests In the swivel in the same manner as in Pigs,
nnd 3, and the same binder is omployed.

The lever i a plain one, on which slides n box fastened by
n pivot holt to the breech of the gun,  Against the side of
the lever In slide or box a friotion shoe is fitted, which s held
in its position In the box by a heel on each end.  On the rear
end of the lever there Is u tapering handle, on which fits the
socket of 0 yoke, which may be casily put in place or re-
moved, and it s fastened by o taper pin, - A loather strap

9
~

furn the craok. The gun rests with its trunnions in | which passes undor the socket of the yoke Is slung over the

supported by (Iwi

June 14, 1879.)

shoulders of the operator, allowing him to raise or lower the
gun, and as his body fits into the yoke any desired lateral
motion can be given to the gun by a simple movement of
the operntor, The binder permits or checks lntersl mo-
tion, and a screw adjusts the elevation. If in firing the
correct elevation has been obtained, the screw is fastened,
| and the gun can be moved laterally in a horizontal line, o0 as
to cover, at this elevation, any desired lateral distance, The
operator's body being in the yoke steadies the gun, even
when the binder is loose; he can work the crank with his
right hand, resting his left on the yoke.

This gun is manufactured by the Gatling Gun Compauy,
of Hartford, Conn.

o . e -—
NEW AGRICULTURAL INVENTIONS,

Mr. Jacob Kinstler, of Thomas Hill, Mo., has patented an
improvement in plows, which consists in a plow beam pivot-
ed to the plow stock and provided with a flanged and per-
forated rear end casting, that may be adjusted up or down
or right or left.

An improvement in the class of fences whose panel rails
arc secured to posts by means of wire staples, has been pat-
ented by Mr. B. F. McCollister, of California, Mo.

Mr. Joseph W. Temby, of Dallas, Texas, has patented an
improved combined wire and picket fence, which consists
of two continuous wire rails having bends for receiving the
pickets.

An improved device for securing cattle and horses in their
stalls, bas been pat-
ented by Mr. James
D. Watters, of Bel
Air, Md. It is not
only capable of
fastening or unfast-
ening a single ani-
mal, but it is so
constructed that all
of the animals in
the stalls may be
released  simultane-
oysly. This is es-
pecially valuable in
cases of fire.

Mr. Gottlieb Stet-
tler, of North
Georgetown, Ohio,
has patented an im-
proved apparatus
for turning cheese.
The invention is
more particularly
useful in making
Swiss cheese, which
requires turning
daily.

An improved de-
vice for connecting
the plow beam to
the axle nx d tongue
of a cultivator, has
been patented by
Mr., James M. Mit-
chell, of Point
Peter, Ark.  The
improvement con-
sists in the combi-
nation of simple de-
vices, which eannot
be clearly described
without an engrav-
ing.

An improvement in that elass of harrows huving spiked
cylinders has heen patented by Mr. David I, Corker, of
Amity, Oregon,  The improvement relates to the use of
pivoted locking bars, which will engage with or relosse the
spikes of two cylinders simultancously.  The prineipal ob-
ject of the invention is to free the spikes from adhering
stubble,

Mr. W. V. Russell, of Elwood, Ind., has invented an im-
proved fence, which consists of base blocks having dove-
tailed notehes, to which are fitted uprights which support
the rails, The fence nlso has o brace with a peculinr wire
fustening,

An improvement in gate shutters has beon patented by
Mr, Tsanc A. Pool, of ﬁonubn. Mich. Tt consists in o rod
pivoted at one end to the gate, and running through a sheath
or gig s attached o u rope that rups over u pulley and is
fixed to a weight,

¥rulttulness of & Graln of Whoat,

If, says o writer in o German contemporary, we reckon
that o single grain of wheat produces fifty grains, and that
these fifty will onch produce fifty graing more, and so on,
we find:

P

I tho #econd YORE Lo iiivivivineans 2,000 graiog,
@RI e bavA shNonan e Hane (LT
L T ey YA 15,685,000,000
W twalltl O L eaecanesnneayonsa B4 TE0DUEONDLNN i,

The third year's erop would give 800 men one meal, leav-
ing enough bran to feed eight pigs for one day. The pro-
duce of the single grain in the twelfth year would suffice to
supply all the inhabitants of the earth with food during their
lifetime, >y
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) NEW HAY PRESS.
The great volume of hay in its naturnl state renders it
very difficult of transport, so that where vast quantities are

Scientific Amervican,
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blein the engraving, at the back; they all run loose, bul are
capable of being made fast by friction clutches. Whon none
of the pinfons are in gear the main shaft only revolves.  When

N T —————

| which, by means of n pair of miter pinions, rotates a trans-
I vorse ernok shaft, nctunting the shakerse. There are four of
[ these shakers with rake teath, two on each side of o central

nqvhvdforlhe forage of armies or the wants of large in- | the two hindermost pinions are both made fast on the shaft, | division (not shown) for keeping separate the two streams of
dustrial establishments, it becomes necessary to reduce its | they causo the two large spur wheels of equal diametor, ar i hay fed in by the two cones, Thisdivision is made movable
ranged along the center line of the maching, to revolve to-
gether. That nearest the front end is fust on the second shaft,

bulk very considerably. This, however, must be done ju-
diciously, and above all uniformly: for if a certain pressure,
determined by experience,

bo exceeded in any por-

tion of the mass, the nu- ST g
tritious  juices are  ox-. o
pressed, and the hay ren-
dered  comparatively va-
lueless. It is found that
hay cannol be compressed
like cotton by the applica-
tion of one direct pressure,
but that the consolidation
must be effected by two
scparate operations, one
for placing the particles in
s close proximity as pos-
sible with a slight degree
of pressure, and the other
to give the final squeeze
for reducing the bulk into
as small a compass as may
be desired. This has ge-
nerally been effected by
tossing the hay into cubi-
cal cases, where it is trod-
den down by men's feet
before the final pressure is
applied; but this method
is open to many objec-
tions.  The hay is bruised
and broken by this rough
treatment; no uniformity can be secured in the packing;
and the plan enables unserupulous dealersto fill in the in-
terior of the bale with a damaged or inferiorarticle. Besides
this, the form of the bales is very inconvenient, so that they
require four men to transport them from place to place.

The hay press exhibited in action by Mr. Th. Pilter, of
Paris,at the Cattleand Implement Show under the auspices
of the French Minister of Agriculture and Commerce, is
improved by him from an American model, and patented in
England and France. The hay, thrown on to a platform, is
delivered continuously in small quantities up to a circular
plate, and passes through two narrow slits, into which it is
uniformly fed by two reyolving cones, which impart to ita
corkscrew motion. The hay is, in fact, roughly spun intoa
double threaded serew of very fine piteh, and forced onward
with gentle pressure until a sufficient quantity bas been col-
lected to form a cylindrical bale of the weight desired. A
pressure of about 6 cwt. tothe cubic yard is then applied,
giving the density which is found most desirable; a pressure
of 8 ewt. to the square yard may, however, be given if re-
quired. The bale is then bound by two steel wires, crossing
one another in a longitudinal direction; they are previously
looped at each end, and are fastenced by simply inserting in
the loops u curved link like u small belt hook before it is
flattened.  On the pressure being relieved the mass slightly
expands, stretching the wires; and the bale falls out of the

. . s |
press, a solid uniform eylinder, 2 feet 114 inches in dinme-

ter, which may be rolled along by one man. A bale weigh-
ing from 2 to 21 ewt. is found most convenient, and for this
u power of only three horses is required.

A perspective view, engraved from a photograph of the
pross exhibited at Paris, is given in Fig. 1. The muchine
rests upon o pair of wooden carringes, similar to those of n
wagon, conuceted by stout longitudingl frames of angle iron;
it s, therefore,
casily moved to
wherever re-
quired for work,
The muin  shaft
extends the
whole length of
the frames, and
is supported in
bearings, one nt
ench end of the
right hand frame
or that removed
from the point of
view In the en
graving. A pul
ley koyed on 1o
the end of this
shaft
motion, by n balt,

roceives
from n horse
geny, port able en
g or nopy
souree of power
This shaft car
ries three spur
plmions of equal
dismetor, nr

mog t|-|‘|x'< near
the beurin Iwo
st the front end

and one, not visl

LOADING HAY CYLINDERS.

which is hollow, and forms the nut of a screw. The other is
merely o ring having a flange cast on to it, which is carried by
three friction rollers; it has, however, a couple of ribs, cast
on the inside of the ring, which fit into notches in the cir-
cular head of the press, so that they revolve as one picce
when the hay is fed in at the back end. This bead is guided
by two T irons bolted to the back plate and attached to a
collar carrying arms at the frontend. The head is also bolted
to a square bar of wrought iron, which slides through the
center of the screw, and passes out at the front end. When
both the spur wheels are in gear, the second sbaft, forming
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Fig. 8.
HAY PRESS.

the nut, and its screw revolve together; but when the back
wheel is stationary, the revolution of the nul causes the
screw Lo advance, forcing the head toward the hinder end.
For bringing back the screw a smaller spur wheel, the boss
of which nlso forms a nut, is made to revolve in the contrary
direction by means of an idle wheel or carrier; and the front
spur pinion is thrown into gear by a double clutch at the
front end. A bevel wheel cast on to the annular spur whecl
at the baek end (not seen in the engraving) turns the cones,
which are centered in the ribbed plate, and also takes into u
ihc\'cl pinion, giving motion to a short longitudinal shaft,

PILTER'S ROTARY HAY PRESS

] for permitting the wires to be inserted for binding the bales.

Having described the principal parts of the appliance, we
will now proceed to give
an account of the opera-
tion of compressing the
huy and forming the bales.
Both the lnrge spur wheels
are thrown into gear, 50
that the screw, nut, and
head revolve together.
The bay is then thrown by
forks on to the platform by
Lwo men, one on each side,
and is carried on by the
shakers to the back plate,
where it is drawn uni-
formly through narrow
rectangular apertures by
the revolving cones, The
head is at first close up to
the back end; but the
pressure  exerted by the
cones, iotroducing  the
hay, forces it gradually
forward; and teeth are at-
tached to the head for
preventing the hay from
slipping round it. In or-
der to cause sufficient re-
sistance of the head on the
square bar, the latter is
provided with a brake
screw, which is turned as tight as experience shows to be
desirable.  When a sufficient gquantity of hay has been fed
in to form the weight of bale required, the back pinion, spur
wheel, and cones ure thrown out of gear, and the large spur
wheel at the front end Kept in gear; as the boss of this wheel
forms a nut to the screw, it causes the latter to advance and
drive back the head until it has given the hay the amount of
compression desired. The bale is then bound by the two
steel wires as described above; the double lever clutch throws
out the larger spur wheel, and throws in the smaller, thus
bringing back the screw; and the bale falls out, ready to be

rolled away wherever required.

The operation of the machioe is one of the simplest cha-
racter, requiring only a power of three horses, the labor of
two men, and from three to five minutes of time, sccording
to the size of the bale.

Fig. 2 shows the method of Joading the bales into railway
cars; and Fig. 3 a plan of the car with the arrangement of
the bales ns stowed away. It will be evident that this new
hay press possesses considerable advantages over those which
have preceded it.—JIron,

- —,e o r— — —
Beautitul Black Color for Bronze.

A strong concentrated thin solution of nitrate of silver is
required for this purpose. It shonld be mixed with an equal
solution of nitrate of copper, and well shaken togethor, The
pieces which require coloring are dipped into this solution
und left for a short time. When taken out. they should be
cqually heated il the required black color makes its ap-
pearance.

e —
Economy of Cosoperation,
In his report us Commissioner tothe Paris Exhibition Ex-

Governor Howurd, of Rhode Island, speaks of Switzerland
us the cheapest
cloth-making
country in the
world. This is
due, he says, o
the fact that
Swiss faotories
are run largely
on the co-opera
tive plan, Mills
are family con-
corns, and own-
ors and opera-
tives  live and
work  together,
The hands them.
selyes are very
often  property
owners and have
n general interest
in the prosperity
of the communi-
ty. As the re
sult, there is o
more goneral
spirit of content-
ment among the
Swiss faclory
workers than any
where else in the
world.  Wages

aro very low.
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New Amoerican Indusiries.

The Grecer, in summing up the new sources of wealth in
this country, and alluding to the anxiety of foreign pro-
ducers at our rapid strides in producing nearly all the most
important staples formerly imported, says that six years ago
cream of tartar was imported from France to the extent of
6,000,000 1b. yearly, but so successfully has the manufacture
of it in this country been cartied on, that last year not a sio-
gle pound was imported. Notwithstanding that the crude
materials have at present to be imported, the price of the
manufactured article has been reduced from 32 cents per
pound, the rate for the French article here, to 23 and 24
cents per pound for the American production. France and

d formerly sont us annually 500,000 Ib. of tartaric
acid, while the importation for the last fiscal year was 183

says that in none of them were there any of the signs of con-
tagious pleuro-pneumonis, but all presented evidences of
capillary bronchitis and collapses of certamn lobules of the
lungs of recent origin.  In none of the lungs were there any
traces of pneamonin or of pleuritis. He is of the opinion
that the disease originated during transit. He adds that the
above meutioned portions of lungs have been examined by
Dr. Hamilton, Pathologist to the Royal Infirmary and De
monstrator of Morbid Anatomy; Dr. Young, Professor of
Physiology; Mr. Vaughan, Professor of Anatomy; Mr. Kit
chen, Professor of Materin Medica and Therapeutics, all of
the New Veterinary College of Edinburgh, and others, all
of whom agree with him as to the nature of the disease and
are ready to indorse his opinion.

NEW SAMPLE CASE.

1b. England formerly monopolized our market for citric
acid to the extent of 250,000 1b. annually and at the mate of |
$1.30 per pound, while .ast year 27,018 Ib. were imported
and sold at the same price as the American article, 57 cents
per pound. At present the lime juice from which citric acid |
is made hgs to be imported, but it could easily be produced
from fruits grown in Florida, if only sufticient energy were
put into the work. If the lemon and lime growers of the
South can be induced (o prepare the lime juice, the entire
production and manzfacture of citric acid will be kept in this
country, saving hundreds of thousands of dollars annually
and developing another great industry. Borax was formerly
brought from England at the rate of from 600,000 to 1,000,000
Ib. every year. Owing to the development of borax mines
in Nevada, this importation has largely fallen off, and the
report for the last fiscal year showed only 3,492 1b., and the
price of the refined article, which is now prepared in this
city, is only 8 to 9 cents per pound, when formerly it was
85 cents per pound, England being now among the buyers
where she was the prineipal seller, both of the crude and re-
fined product.

The production of fruit sirups has herctofore been en-
tirely in the hands of the French. The long time required
to transfer these goods from France to South America and
the West Indies, where they ure largely used, and the
natural advantages of the country, induced our New York
merchants 10 enter into competition with the European
markets for the production of fruit sirups. The experiment
has proved suceessful, and sirups of a far richer flavor have
been produced much cheaper and have met with approval
in the tropics. The success of the experiment bids fair to
bring to the United States a large trade, and retain in the
United States millions of dollars that has previously gone
to other nations.

e — e r— — ———
IMPROVED SNOW FLANGER,

We give herewith an engraving of an improved apparatus
recently patented by Mr. David A. Cox, of Pine Bush, N. Y.,
for removing snow from the inner side of the track rail to
make way for the flanges of the car wheels. This device, al-
though quite simple, is said to be very effective. We are

The accompanying engraving shows an improved case for
sampling, holding, or conveying goods of various Kinds. It

DAVIS' SAMPLE CASE.

seems especially adapted to theuse of millers and others deal-
ing in grain or flour,

It consists of a sheet metal tube having near each end in-
dented grooves, that in reverse form ribs or shoulders on the
inside of the tube, which serve as seats for the stoppers. The
stoppers are of suflicient thickness to reach from the rib to
the end of the tube, and are retained in place by lips formed
at the end of the tube, which are bent down after the pack-
age is filled.

The tube is provided with one or more partitions or dia
phragms of cork or other suitable material, which divide the
package into two or more compartments, so that two or more

informed that it has been subjected to a practical test during
the past winter, which has demonstrated its
utility to the satisfaction of the railroad that
has adopted it, as well as to the inventor.

Thebeam, A, of the car truck is mortised to
receive the scrapers, B, which are slotted at
their upper ends and beld in place by s pin.
The upper ends of the scrapers are pressed
by the springs, C. The scrapers are flexible,
and their lower ends are provided with a pro-
jection that extends ncarly to the flange of
the rail.

As the car progresses the snow is thrown
outside of the track, and <the path of the
wheel flanges is readily cleared.  The scraper
being flexible yields to any rigid obstruction.
The device may be applied to one or more of
the trucks on the train, and it operates when
the car is drawn in either direction.

Instead of using the slotted scraper the one
shown in the foreground having s T-shaped
head may be employed, but its action would
be the same s that already described.

-

A Large Meteorite Found.

About 5 o'clock in the afternoon of May
10, & large meteor wus seen to fall at the edge
of a ravine near Estberville, Emmett county,
Iowa, making a hole 12 feet in diameter and about 6 feet |
deep. 8. E. Bemis writes 1o the Chicago Tribune that search
parties had found numerous pleces, varying in size from 110
8 ounces, also four pleces about 4 1b,, and one weighing 3°
Ib. and 2 ounces; but the largest size was found bedded 8
feet in blue cluy, and fully 14 feet from the surface. Iis
weight is 431 1b., and its size 2 feet long by 144 wide, and
one or 80 foot thick, with ragzed or uneven surface, It is
composed, apparently, of nearly pure metal, o piece of which
haz been made into s ring. Tt makes a very pretty ring, re
sembling silver somewhat, but a trifle darker in color.

S— —— W -
Not Pleuro-Fneumonin,

Professor Williams, of the Now Voterinary College, Gay
field, Edinburgh, Beotland, has declded that the Amerienn
cattle slaughtered at Liverpool were not sulfering from con
(ugiouu pleuro-ppeumonin, as the veterinary offlcars of the
Privy Council asserted.  The lungs of such cattlo hnving
been submitted to him for examination, Professor Willlnms

different samples may be carried. The stoppers at the ends

COX'S SNOW FLANGER.

of the package are provided with handles to facilitate their
removal.

This improved sample package was recently patented by
Mr. M. R. Davis, of Jackson, Mich., from whom further in-
formation may be obtained.

—_ - et o——
Growth of the Petroleum Businoss In the Pennsyl

vania Ol Flelds from June, 1872, to Aprily 1870,

The amount of crude petrolenm produced in the month of
June, 1872, was 506,130 barrels. The amount of crude oil
held in stock at that time in the producing rogions wns
1,010,802 barrels.  The number of producing wells in Juno,
1872, was 4,144, The avernge duily production per well was
3910 barrels,  The sales of erude on honrd of cars In June,
1872, were from $3.80 to $4.10 per barrel,

The amount of erude produced in the month of April,
1870, was 1,607,950 barrels.  The amount of erude hold in
stock at thut time was 6,666,611 barrels,.  The number of
producing wells in April, 1870, was 10,782, Tho uvernge

daily production per well was 4 610 barrels. The sales of
crude oil certificates in June, 1872, were from 733 cents to
8417 cents per barrel.

From the above exhibit the following results appear:

1. That the production of the Pennsyivania oil fields has
increased about 200 per cent. 2, That the stock of crude
beld in the producing region has increased over 600 per
cent. 3. That the number of producing wells has in-

"rvur:t'tl about 160 per cent. 4. That the daily average pro-
dugtion per well has increased 07 per cent. 5. That the
average price of crude in April, 1879, was nearly 300 per
cent less than in June, 1879,

From the above results the deduction of over production
| is inevitable.—Stowoll's Petrolewm Reporter.

—— S
RECENT AMERICAN PATENTS,

Messrs. D. M. Hurlburt and C. R. Slocum, of Hornells-
ville, N. Y., have patented an improved umbrelln drip cup,
which consists in a collar with a flexible rim and having at-
tached to it a flexible bag. The drippings run into the flar-
ing portion of the collar and from thence into the flexible
bag.

Messrs. Joseph Conly and Jonas B. Wise, of Sharon, Wis.,
have patented an improved refrigerating building for the
preservation of fresh meat and other substances to be kept
cool. It consists in a peculiar arrangement of double walls,
partitions, slides, etc., which cannot be clearly described
without an engraving.

A horn tobacco box, consisting of two similar sections
connected by flanges and rivets, and provided with a sliding
cover, has been patented by Mr. Hermann Arnold, of Eliza-
beth, N. J.

A novel toy windwheel. consisting of a spring hammer, a
corrugated bell or gong, and a metallic windwheel, attached
to a bandle and arranged so that the rotation of the wheel
will ring the gong, has been patented by Mr. Joseph L. M.
Du Four, of Bound Brook, N. J.

Mr. Frank Donaldson, of New York city, has invented an
improved device to be inserted in or attached to house
doors for convenience of those supplying and those receiving
milk. The device holds the pitcherand the money or ticket,
indicates the amount of milk required, and has a small locked
door which can be opened only by the milkman, who carries
a funnel adapted to the apparatus, which he inserts through
the door when he desires to fill the pitcher.

An improved edging tool for lathe working has been pat-
ented by Mr. Genas B. Putnam, of Thomaston, Me. The
invention consists in a flat cutting blade fitted to a handle
and carrying an adjustable gauge arm, to which is attached
a muge plate that acts as a guide for the knife.

An improved meaus for attaching urns to stoves has been
patented by Mr. Cornelius Fuller, of Somerset, Mass, Tt
consists in a horizontally bent arm hinged to one side of the
stove by a vertical pin. This arm has an eye through which
passes the stem portion of the urn.

Messrs. D. W. and H. Johns and Henry Embs, of New
| Albany, Ind., have patented an improved machine for mak-
ing ax-polls. In this machine the ax-polls are
made by the rolling process, the iron bar be-
ing first bent into a Veshape and the eye
formed; the ends or flanges are then closed
by stationary dics as the poll comes from the
roll.

An improved apparatus for utilizing waste
gases of distillation in refining petroleum has
been patented by Mr, Henry E. Parson, of
New York city. This invention is designed
to utilize the gases that are formed in the pro-
cess of distilling petroleum after the oil leaves
the condensing coil.

An improved clothes pounder, patented hy
Mr. William D. Middleton, of Elkbart, Ind.,
congists in the combination with a conical
dashier of a perforated cylinder, a piston, and
& spring, arranged g0 that air is forced
through the clothes and through the water,
fucilitating the cleansing of the clothes

In picking cotton long sacks are used,
which are deagged on the ground by the pick-
ers,  When filled these sacks drag heavily and
are worn out rapidly. An improved cotton
sack proteotor, which may be casily at-
tached to or removed from the sagk, and
which will obviate the difliculty re-
forred to, has been patented by Mr. David W, Bullock, of
Tuarborough, N, C.

Mr. James 8, Brady, of Clintondale, N. Y., has patented
an improvement in dampers for stoves and furnaces, by
which the draught is controlled sutomatically. Theinvention
depends for it# action on the expansion of the stove and pipe
by un increase of heat.

Mr. Theodore Beckerman, of Henry, T, has recently
patented o windmill which has several novel features, The
spokes of the wheel and the rods and stays are made of gus.
pipe to secure strongth, Nghtuess, and durability, The bhubis
of cnst fron and the sails aro of sheot iron or wood. 1t Is pro-
vided with an effective sutomatic governing device, consist-
ing of a welghted lover and connections, by means of whicl
the sails may boe kept full in & moderate wind and turned
more or less under o varying wind pressure, so that a uni-
form speed will be maintained under all working conditions.
The poenline construction of the mill admits of the use of
largo sails without neecasarily widng heavy wox‘ktngm =




Hamaauhc!.laurml gives th following
interesting facts in regard to the bohavior of
A 0 very moist atmosphero: The moisture in the
Qﬂmmd floats on its surface, nnd taking
A considerable proportion of the subjacent
bly more than half its own weight) attracts

2 m ‘which in turn exercises its solvent power

8 i cnpubility of still further absorption, Thus the
‘on, not necessarily, as muy be thought, in & con-

' “.ﬁ\] Wﬂs ratio as the water lucreases in amount, but

'M!d water Is not 80 actively hygromotric as the
but the combination once effected the action
¢ singular uniformity.

mmm W. Willmott) then proceeds to illustrato

. thh by means of a table, from which he shows that although

nﬁﬂod of four weeks there is an increase of weight

o woek, yet there is a diminution of the increuse
dutl nd and following weeks as compared with tie
st this is owing to a lessening of the intensity of ub-
'nmgiau by the presence of the water,  AlLthis goes on with-

or disturbing the fluids in any way. If, however,

the water be kept stirred into the glycerine instead of being

allowed to remain on its surface, there will bo no appre-

cinble difference in this incrense of weight between the first

ndfdlmngveeh. But at what point is theré a pause in
this process? Where does it end?

1o whatever proportionate quantity water may be added to
glyeerine, from a single drop upward, absorption will take
place in a moisture-laden atmosphere until the proportion
reaches three parts by measure of the former to one of the
latter. At this point the glycerine, 50 to speak, gives up the
‘contest and suceuwmbs to tho influence which the water ex-
orts in the opposite direction.  In this mixture, therefore,
namoly, three fluid ounces of water to one of glycerine, there
will beneither attraction nor evaporation, the weight scarcely
varying from week to week either in one dircction or the
other.  If now we conduct our experiments in a moderately
dry atmosphere—say in the atmosphere of an ordinary room
in which a fire is kept burning during the day—the action
‘will be the same, but to obtain similar results the proportions
will be widely different, and in fact almost reversed. Instead
of three parts of water to one of glycerine, we shall require
nearly three parts of glycerine to one of water 1o reach the
neutral point.  Where in one case there is absorption and
augmentation, in the other there is evaporation and conse-
quent loss.

Tt is to this hygroscopic character of glycerine and its pow-
er to absorb moisture that is due its irritating effect when
rubbed on the skin in an undiluted state.
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Medlical Colleges—Doctors,

Barnes' Educational Monthly takes to task our medical col-
leges and the medical profession generally, for the imperfect
manner in which the former are conducted and the lack of
sclentific knowledge among the latter.

While we do not indorse the sweeping assertions of the
writer, that a large proportion of our doctors are incompe-
tent to preseribe in ordfary diseases, we have no doubt but
many reforms might be introduced into our medical colleges,
and that our practitioners would become more skillful in
their profession if they studicd more into the causes of the
disease they are called npon to treat; in other words, as the
writer says, conduct their practico on more scientific princi-
ples,

With the exeeption of one college in New York, and two
in other States, says the above named monthly, any one muny
become o medical student without preliminary examinations
in anything, moral churacter not excepted.  Students are
often graduated at the close of two years study, and in somo
institutlons the course of instruction is even more superficial
and imperfect.  Examivations for diplomas are not at all
rigid, a knowledge even of chemical analysis not being re
quired. There is not a single doctor in one of the counties
in Western New York who can conduct a deoent chemical
unalysis, or even tell whether his nitrate of bismuth does or
does not contain arsenic. A doctor recently stated on exami-
nation that the proper dose of prussic acid for a child two
years old was from four to six drops!  As a general thing,
doetors in rural places, and insomo of our citics ay well, stick
10 sutiquated remedies and outrageous doses.  We think our
educational journals ought to stir up the young doctors o
more diligent habits as students.  Each one of them should
have his chemical Iaboratory, where he daily should conduct
such ehemionl analyses as sickness demands,

If doctors wore 4 little more enterprising and pushing, wo
should know something more concerning such disenses us
typhoid fever, diphtherin, searlet fover, and measles,  Call
two doetors in succesddon to n child attacked with one of
these diseuses, and the probabilities are they will give you
conteadictory explanations, and totally different romedies.
This is no recommendation to the medical profession.  Be-
enuse doctors are not selentifie, the practics of medieine ix

not conducted on scientific prineiples, and moedicine is not
todiy o selenee, It is a practice, wo admit, much to the
borror of sensdtive tastes.  The day will be halled with joy
by n disense cursed world when this practice Is conduoted

on welentitle principlos.  We Inymen would like to know
many things our medical advisers will not to Al us, simply be
Cae lln\ onnpot

ome Heht on those digenses Turking unsub.
It is your duty to enlighten

Lat us havo
dued in wll purts of our lund.

Scientific Amevican,

what will cure certain diseases, and why it will do so,
should be paid to prevent as well us cure,
give you twenty-five dollars to keep us well, than ten to cure |
us when sick,
————t - P e
Milk and Limo Water In Nervous Disordors,

¢ine in Nervous Disorders

Urugs ngainst disense which is now being waged by special-
{sts more vigorously and systematically than ever before,

in a part remote from the primary source of morbid action.

are too often unavailing.

He states that having used, the last few years, milk with
lime water almost exclusively ns the diet of his patients, he
has attained a suecess unknown to him when he depended
more on medicine and less on food. To illustrate the ready
assimilation, the nutritive quality and the remedial power of
milk, when rendered digestible by lime, ho presented notes
of a number of cases treated by him, embracing a class in-
volving the nerve centers, and that are acknowledged to be
little under the command of accepted modes of treatment;
such, for instance, as marasmus, anemis, paralysis, indiges-
tion, neuralgia, chorea, dementia, and alcoholism.

In concluding his paper, Dr. Chapman remarks that the
efficacy of milk with lime water in the illustrative cases
brought forward by him is equally observable in others when
ever, either primarily or secondarily, the nutritive functions
are much at fault. The milk (with a pinch of salt) being
rendered very acceptable to the stomach by the lime, may
almost always with advantage be made the prime article of
diet in the sick room, however diverse the conditions. It is
the most digestible and at the same time the most nourishing
food that can be given, It allays gustric and intestinal irri-
tability, offers & duly prepared chyle to the absorbents, sup-
plies the blood with all the elements of nutrition, institutes
healthful tissue changes, stimulates the secreting and excret-
ing glands, and, in a word, provides nature with the material
required to sustain herself in her contest with disease. If it
be conceded that nature always accomplishes the cure when-
ever it is secured, and that drugs mercly aid, direct, or
modify her efforts to this end, it will be self-cvident that the
food which supplies the vital forces with all the power of re-
sistance they possess is a matter of the first importance, and
that milk acted upon by lime, provided it contains all the
essentinl properties of other articles epitomized, and is more
friendly than any or all of them, has a range of application
almost as extensive as the disease itself, whatever its charne-
ter and whoever the patient.

Electrie Light In Hydraulic Mining.

The first electric light ever introduced in & mining cluim
was placed on the Deer Creek placer claim of the Excelsior
Water Company at Smartsville, on the 10th of last April.
A 12,000 candle power Brush machine was put in operation,
and three lights of 8,000 candle power each were placed in
prominent positions upon the claim. Although the night
was very dark the lights shed a brilliant light around and en-
abled the miners to work as readily as during the day, Until
this experiment the mines had to shut down during thenight,
but now the company expects to work both night and day.
Nevadn und Yuba counties have many hydmulic mining
companies, and several of them have announced their desire
to use the new light if the Excelsior company is thoroughly
satisfied with their machine.  As Mr. Law has recoived sove
ral telegrams from the company which state that it is work-
ing well, there can be no doubt that it will be adopted.  The
three lights cost the company about 10 cents per hour, and
with interest, wear and teur, otc., included, the claim is
lighted for 16 cents per hour, The company’s daily elean-
up is from $300 to §1,000, und by running nights also the
yield of the mine can be doubled, - Nevadua Transeript,
o — —

Sea Weods for the Herbarium,

The recipe for pressing sea weeds for preservation used by
the Rov. A. B. Hervey, of Troy, N. Y., well known ns an
expert in that process, is as follows: Float out cach speci-

| men by iself in salt water, In o white dish, like a wishbowl.
| Put the paper under tho plant in the water, arrange the plant

on the paper and carefully deaw it out, Loy the paper with
the plant upon it on drying paper and spread over 1t a plece
of white muslin.  Then sproad over this o layer of drying
paper, then more plants, and then more cloth, drying paper,
ote.  Put il under n board, and woight it with forty or fifty
pounds of stone or othor heayy substanoes,  The next duy
chango the eloths and deying paper, and in one day more the
plants will be dry and ready to go into the horbarium or the
album for permaneut preservation,

S eatre—

Utillzntion of Mop Stoms,

Many attempts have been made o convert hop stems,
which, at the present time, ure only o nuisanee to the hop
growers, into some useful product; paper makers have tried
to reduco them to o pulp suitable for thelr purpose, but with
only indifferent succoss.  The Brewers’ Guardian states that
M. Jourdeit, of Frunce, hus recently patented o process for

obtaining from theso stems u material sultable for the manu-

[
the world, and if you are the students you should be, kome | facture of cordngo.

of you will bless this humanity of ours by telling exne tly | twenty-four bours after the hops have been picked, tied to-
You | gether in bundles about five feet in length by bulf o yurd in

Wo would rather | dinmeter, and steepe wl in water in the same manner as hemp.

| siderable than that of the soldiers, ote,
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The stemn and runners are collected

Here they are allowed to remalu from three to four weeks,
after which they are taken out, placed on end to drain for a
| while, dried for twenty-four hours in the sun, and then
| stored in «Ir\ well-ventilated sheds.  The separation of the

In n paper on “Milk with lel' Water as Food and Medi- { fibers from the woody portions of the steeped stems is read
" presented by E. N. Chapman | |ily effected by passing these between two eylindrical rollers,
to the Medical Society of thc State of New York, at its re- | thongh the process is not quite so easy as in the case of
cent nnnual meeting, the author deprecates the warfare of | hemp or flax, owling to their tongher structure.

The fibers,
as thus obtained, nre of u light brown color, and from 12 to
16 inches long, They are then earded in the same manoer

Digestion and assimilation, he asserts, are ignored, and the | as flax, and in this state afford a very valuahle material for
nttention is absorbed by oue or more prominent symptoms | the manufacture of cordage and similar rough products.

Anolhcr patent has been taken out in Germany, according

Consequently the efforts of the physician to cure his patient | to the Gardener's Chronicle, and which differs from the above.

In the German process the hop stems are boiled in sosp,
soda, and water, well washed, and reboiled in very dilute
acetic ncid, again washed, dried, and combed, when they
are fit for use, and can be washed like flax,

B —
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Another New Metal,

The services the spectroscope is capable of rendering to
science become more and more evident daily, the Tntesi proof
of the fact being the discovery of a new metal ealled scan-
dium. In some of the mines in Sweden and Norway small
quantities of earthy minerals are found, called gadolinite and
cuxenite, composed of oxides of very rare metals. The bulk
of the substance is of a rose color, arising from the presence
of erbium, and is called erbine. At first it was supposed to
be simply mixed with some earthy substances which rendered
it impure, but not long ago M. Marignac discovered the pres-
ence of another metallic substance, which he called ytter-
bine, the oxide of ytterbium, However, great uncertainty
existed as to the composition of these bodies, and M. Nilson
undertook a series of experiments on the subject. M. Berthe
lot, at the last mecting of the Academy of Sciences, gave an
account of what had been done so far, the result being the
discovery of a new metal to which M. Nilson has given the
name of scandium, to indicate that it is of Scandinavian
origin. Erbine is, as before mentioned, of a brilliant rose
color, while ytierbine is white. But the separation of the
two substances can only be effected with extreme difficulty.
The earth has to be dissolved in boiling nitric acid, and the
ytterbine then precipitated by sulphburic acid; and M. Nilson
found that the operation, repeated more than twenty times,
did not completely separate the two bodies.

When he had obtained a comparatively pure ytterbine he
commenced un examination of it, and then he found that it
gave absorption bands in the spectrum unknown to any sub-
stance previously examined. After repeated trials he became
convinced that he was dealing with a metal never before sus-
pected, and he continued his researches.  Heis unable tosay
at present what may be the chemical properties of the new
body, as the quantity of material at his disposal was insuf-
ficient to allow him to isolate the metal. Norcan he decide as
yet us to the place the new metal is to take among the older
ones, but he considers that its properties differ muterially
from those of erbinm and ytterbium, and that it should rank
between tin and thorium, as the atomic weights of these two
arce 118 and 234, while he caleulates that of scandium at from
160 to 180.

Brain Work and Skull Growth,

Thoe London Medical Record sums up as follows the results
of some very interesting measurcinents of heads by two
Pronch physicinns, Messrs, Lacassngne and Cliguet:

Having the patients, doctors, attendants, and oflicers of
the Vul de Grace at their disposal, they measured the hends
of 190 doctors of medicine, 13 soldiors who had received an
clomentary instruction, 90 soldiers who could nelther read
nor write, and 91 soldiers who were prisoners.  The insten-
ment used was the same which hatters employ ln weasuring
the heads of their customers; it is called the conformator,
and gives a very correct idea of the proportions and dimen-
sions of the heads In question,  The results were in favor of
the doctors; the frontal dinmeter was also much more con-
Nor are both halves
of the head symmetrically developed: in students, the left
frontal region is more dovaloped than the right; in illiterate
individuals, the right ocoipital region Is lurger than the left,
The authors have derived the following conclusions from
their oxperiments: 1, The heads of students who have
worked much with thelr brains are much more developed
than those of Hliterate Individuals, or such as have allowed
their brains to remain fuaetive. 2, In students the frontal
region is more doveloped than the oceipital region, or, if
there should bo any difforence in favorof the latter, it is very
small; while In illitorate people the latter region is the
largest,

—— - —

MapksosELLE ADELAIDE MONTGOLFIER, a daughter of
the inventor of balloons, {s still alive, aged cighty nine years.
She is possessed of w large fortune, and présented lholt(mmh
of the Acronnutioal Academy with a copy q!‘lh lnrge w
executed by Houdon, and representing I
who was associuted with him in the inventl
This medal wos exceutod o commemnm
movoment will bo got up in Fra
tenary of that memornble ﬂ'l% :
1783, in the vicinity of Lyons,
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NEW PIPE CUTTING AND THREADING MACHINE. |a liquid funnel at s, into which the air that may have n--{ The Lesson of Asa Packer's Lifeo,

Theannexed engraving represents a compact, portable, and | mained in the condenser is (‘I‘l"\'l.l. ' | Between the young mechanic from Connecticut who wan-
low priced machine more especinlly designed for cuttingand | As soon as the apparatus is in operation the cock, .h. is 'I.rrwl into the Susquehanna Valley on a W_iulcr morning fifty-
threading pipe, but which may be used to good advantage in | closed, o that the water does not flow fr?m the reservoir, 4, | six years ago, with hi.‘:‘ kunps.;u.ck and kit of tools, seeking
jobbing shops for cutting oft round iron and for threading | but is drawn by suction from the reservoir, £, 'I‘I.u- best re- | work, and the distinguished citizen whose death the whole
bolts and tapping nuts where the attachments for this kind | sults are attained if the water is cold and quantity small, " commonywealth mourns to-day, there is more than the spuce
of work are applied. The machine is contrived so that the| To measure the effect of the apparatus we can assume that i of half a century—there is the whole span of American pos-

speed, and consequently the leversge, may b changed to | 39°87 Inches of height through which the water falls, is cqual | sibilities; there is the whole story of an American fortune,

adapt it to light or heavy work. There
are three changesof specd : the fastspeed
cuts one fourth, three ecighths, and
one half inch; the next three quarters,
one, and one and a quarter inch; and the
slowest, speed one and a half and two
inches, These changes in speed are
readily made by means of a lever at the
front of the machine.

The cutting aud threéading is done by
stationary cutters and dies, while the
pipe is held and revolved by a concen-
tric chuck on the hollow mandrel of
the machine. We are informed that
this chuck is one of the best of its kind
for gripping pipe and bars of iron. At
the back end of the mandrel there is a
universal chuck for centering and sup-
porting the pipe, thus doing away with
extra guides or supports. The die head
has a cutting-off tool slide and self-
centering jaws for steadying the pipe
while it is cut off. The die starter con-
sists of a pinion working ina rack at
the bottom of the die head; the pinion
being provided with a long lever which
renders the operation of starting easy.

The manufacturers inform us that as
the pipe revolves and the dies remain
stationary only straight threads can be
cut.

The machine shown in the engrav-
ing is arranged for hand power; but it
is & very simple matter to apply the
pulleys and arrange it to operate by
means of a belt when desirable. This
machine was recently patented and is manufactured by D.
Saunders’ Sons, Yonkers, N. Y.

A NEW CONDENSER,

The condenser, as it was constructed by James Watt, con-
sisted of a closed compartment (the condenser proper)and of
the air or condenser pump. It is built in nearly the same
manner now, the difference being that the condenser and the
air pump are very often not separated but connected as one. |

The object of the air pump is to remove air and the water is building in the Clyde a monster cigar ship at a cost of
of condensation from the condenser. The warm water that |

results from the mixture of
cold water and steam would
soon fill the condenser and
stop its operation but for the
sction of the air pump. A
certain quantity of power i=
necessary for the operation of
the pump, and this in the or-
dinary condenser must be
furnished by the engine,

Brossard’s condenser, which
is shown in the engraving,
does not require an air pump,
and consequently does not
consume any of the power of
the engine. It is, in fact, en-
tirely independent of the
engine. To operate this con-
denser, cold water, flowing
dowo a height of from 20
inches to 22 feet, creating a
corresponding  vacuum, s
only necessary.

Fig. 1 is a perspective view
of the apparatus, Fig. 2is a
vertical section,

The construction can be
seen from the engravings, A
is the pipe through which the
waste steam from the cylin
der passes into the condenser.
To set the appartus in opern
tion the cock, 5, Is opened,
then water will flow over the
disk, ¢, into the chamber, f,
of the condenser, whenee it .
flows through the pipe, 5. In
the pipe, g, the water tends
Lo attain a velocity propor
tional to the height through
which it falls, hut_ if the cock, b, Is set 80 that less water can |
enter ¢ than can flow through g, then the water in g flows
slower. This produces a vacuom in the condenser, 7. 1f
the steam is allowed 10 enter the condenser 1t will e '-lr wn
into the vacuum, £, and will be condensed there by the cold
walls of the condenser funnel, and by being mixed with cold
water. The water of condensation also flows off through
the pipe, g. The water that passes through the pipe, g, forms

SAUNDER'S SONS' PIPE CUTTING AND THREADING MACHINE.

to 2:75 inches of quicksilver, If the vacuum 18 proportional
to 29°8 inches of quicksilyer, the rarefaction with this con-

| denser will be proportional {o 275 of ﬁuicksilvur if the height

is32 feet. The least effect 15 produced with a height of 20
inches, and the vacuum is then proportional to 137 inch of

‘quicksilvcr.-&hwoizcrm}xu Gowerbeblatt,

A New Cigar Ship.
A London paper reports that Mr. Winauns, of Baltimore,

close on $£1,000,000. She is to be of 4,000 or 5,000 tons bur-
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BROSSARD'S CONDENSER,

den, and it is believed by hor owner that she will be able to
cross the Atlantie in five !|1|_\‘.-. This will bo the third ves-
sel of the samo type that Mr, Winaos has built. The other
two are much smaller nnd are well known to all who fro-
quent the Bolent in the summer.,

—,rr—

Banprrr Merar.—By weight 4 parts copper, 8 parts anti-

| mony, 90 parts tin

and of the success which was due 10
thrift, patience, foresight, and, above
all, character. The story of Judge
Packer's life is better than & romance,
Opportunity of no common order was
his, it is true; but how many other
striplings of Yankee or Pennsylvanin
growth who were on the road le trav-
eled by, had the discernment to see the
opportunity in the first place, the fru-
gality and  hard endurance {o grasp
and hold it, and the rugged truth of
character that induced men to hold
fast by him when disasters were threat-
ened that overthrew lesser or less steud-
fast men? There is a practical value
in this career, ending as it did in the
possession and dispensing of a colossal
fortune, that ought to send all doc-
trinaire theorists on the labor question
to the right about. Here was a young
fellow, unfriended, except by the skill
of his hands as a, workman, who came
into the Lehigh Valley and conguered
it; subdued its rugged mountain sides
and its narrow river bed; laid bare its
wedged in and countless wealth, and
dispensed prosperity to his fellow citi-
zens. More than this, the opposition
and nhirrowness which he encountered
in dealing with other men who stood
on the level of labor he started from,
was the means of turning his atten-
tion to his great educational work.
The problem of the *strike,” which
confronts the best minds of capitalists
and laboring men to-day with its costly and menacing pos-
gibilities, was the corner stone of Lehigh University. Long
shall the story be remembered of that scene on the river
when the striking boatmen of the Lehigh canal with their
bonts were collected on the pool of the Lehigh river, above
the dam at Easton, with all the uncontrolled passion and
disorderly excesses that accompanied the *“ strike™ in the
coal regions. Judge Packer, himself a boatman of a few
years back, in the full confidence of his kindly feelings
and bis knowledge of their thoughts and needs, went 1o
them for a friendly talk on the sifuation. He had no fear
of hislife in meeting this ex-
cited crowd, although from
personal experience bhe
knew the temper of these
turbalent men, They would
not listen to him, but seized
him and flung him into the
river. Some men would have
accounted it a lifelong
grudge and an added reason
for severity in pursuing the
mob leaders to punishment
for this outrage. But the
perfect  temper  of Judge
Packer viewed this * mob
baptism " differently. It was
an outburst of passionate
ignorance, he reasoned, and
his answer to the outrage
wasa great Free School. It
would take & gencration 10
disperse the ignorance, but
the rising generation should
have the benefit of all that
free tuition and the wise dis-
posal of his wealth should
give it —Philadeiphia Publio
Ledger May 19, !

‘The Ship Constitution.

The old frigate Constitu-
tion, now at Brooklyn, un-
loading  exhibits  returned
from the Paris Exhibition,
had her keel laid in 1794, and
was launched three years later,
She bombarded Tripoli in
1804, and in 1812 she captured
the Guerriere, Wasp, and
other vessels It is said by
naval officers that not a particle of the original wood is now
in the old frigate, except the mizzentopsail bits.

BRSNS e

New Covrors.—Reinhold Hoffmann treats blue, green, or
#o-called white ultramarine at an elevated temperature, and
with access of air with acids, or with salts which-give off
acids when heated. He thus obtains purple-red or violet
color, which, on treatment in the same inanner, become red.
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THE CHAMELEON,

This singular reptile has long been famous for its powor
of changing color, n property, however, which has been
greatly oxaggerated, as will be presently soen,  Nearly all
the lizards are constitutionally torpid, though some of Yhem
aro gifted with great rapidity of movement during cortuin
sensons of the year. The chameleon, howover, carries this
sluggishness to an extreme, its only change being from total
immobility to the slightest imaginable degreo of activity,
No one ever saw a chameleon even walk, 0 we understand
that word, while running isa feat that no chameleon ever
dreamed of.,

When it moves along the branch upon whioh it is clinging
the roptile first raises one foot very slowly indeed, and will
somelimes remain foot in air for a considerable time, as if
it had gone to sleop in the interim. It then puts the foot
us slowly forward, and takes o good grasp of the branch,
Huving satisfied ftself that it is firme
1y secured, it leisurely unwinds its
tail, which has been tightly twisted
round the branch, shifts it o little
forward, coils it round again, and
then rests for a while. With the
same elaborate precaution, each foot
i sucecessively lifted and advanced,
so that the forward movements seem
but little faster than the hour hand
of n waltch,

The food of the chameleon con-
sists of insects, mostly flies, but,
like muany other reptiles, the cha-
meleon is able to live for some
months without taking food at all.
This capacity for fusting, together
with the singular manner in which
the reptile takes its prey, gave rise
to the absurd fable that the cha-
moleon lived only upon air. To
judge by external appearance, there
never was an animal less fitted than
the chameleon for capturing the
winged and active flies. But when
we come to examing its structure,
we find that it is even better fitted
for this purpose than many of the
more active insect-eating lizards,

The tongue is the instrument by
which the fly is captured, being
darted out with such singular velo-
city that it is hardly perceptible, and
a fly seems to leap into the mouth
of the reptile as if attracted by mag-
netism. This member is very mus-
cular, and is furnished at the tip
with a kind of viscid secretion
which eauses the fly to adhere to it.
A lady who kept a chameleon for
some time, told me that her pet
died, and when they came to exam-
ine it they found that its tongue had
in some strange way got down its
throat, an accident which they took
to be the cause of its death. Its
mouth is well furnished with teeth,
which are set firmly into its jaw,
and enable it to bruise the insects
after getting them into its mouth by
means of the tongue,

The eyes have o most singularap-
pearance, and are worked quite in-
dependently of each other, one roll-
ing backward while the other is di-
rected forwurd or upward. There
is not the least spark of expression
in the eye of the ehumeleon, which
looks anbout us intellectunl as o green
pea with a dot of ink upon it

S

Seientific Amevican,

375

ﬁﬁ

place. The usunl color of the chameleon when in its wild
stato Is green, from which it passes through the shades of
violot, blue, and yellow, of which the green conslsts, In this
country, howover, it rarely retains the bright green hue, the
color fuding into yellowish gray, or the kind of tint which
I8 known os fueillemorte.  One of the best and most philo-
sophienl disquisitions on this phenomenon is that of Dr,
Woeissenbaum, published in the ** Magazine of Natural His
tory " for 1838, which, however, is too long for quota
tion,

Lt seoms probable that the ehange of color may be direetly
owlng Lo the greater or less rapidity of the circulation, which
muy turn the chameleon from green to yellow, just g in our-
selves an emotion of the mind can tinge the cheek with scar-
let, or leave it pallid and deathike. Mr. Milne Edwards
thinks that it is due to two layers of pigment cells in the
skin, arranged so as to be movable upon each other, and so

continues, *“to conclude that the insect comes ench year
from somo country where the cotton plant is perennial, and
there are other facts which lead to this view, first put forth
in 1864 by Dr. W. J. Burnett, in the Proceedings of the
Boston Soclety of Nutural History, and subsequently re-
peated by Prof. A, R. Grote, before the American Associa-
tion for the Advancement of Science, in 1874."  Prof. Riley
goes on to show, however, that the conclusion is probably
erroneous, and ends his paper as follows:

“ My own helief now, is that the moth really survives the
winter in the more southern portions of the cotton belt, as
on the Sea Islunds of Georgin, and in parts of Florida and
Texas, and that it is from this more southern portion that it
spreads this year.

““This belief, which yet lucks full confirmation, does not
preclude the oceasionul coming of the moth from foreign,
more tropical countries, or the possibility of its being brought
by favorable winds from such ex

terior regions; though the fact is
established that it could not have
come from the Bahamas since 1866,

“The question has an important
practical bearing, for, on the theory
of the inseet’s ability to remain with
us, much important fall and winter
work of a preventive nature may
be, done in destroying the moths
whereas, on the theory of its aunual
perishing and necessarily coming
from foreign countries, no such
preventive measures are left to
the planter. The time employed in
baiting and destroying the last
brood of moths in autumn will be
wasted and he must helplessly
await the coming of the parent the
ensuing spring, and deal as best he
can with the progeny.”

-
Sharks, Sucker Fish, and Pllot
" Fish.

Professor H. N. Moseley, in his
“Notes by a Naturalist on the
Challenger,” says:

While dredging was proceeding
off the Island of Sombrero, on the
approach to St. Thomas, two sharks
(Carcharias brachiurus) were caught
with a hook and line. One of these
had the greater portion of one of its
pectoral fins bitten off, there being
a clean semicircular cut surface
where the jaws of another shark had
closed and nipped it through.

Attached to the sharks were se-
veral ‘“sucker fish " (Eehinais remo-
ra), as commonly isthe case. Some-
times these *“ suckers ™ drop off as
the shark is hauled on board. Some-
times they remain adherent and are
secured with their companion. In
this case four out of six ** suckers™
were obtained with the two sharks,
They were seen to shift their posi-
tion on the sharks frequently as
these struggled in the water fast
hooked, The remora is « fish pro-
vided, us n means of attachment,
with an oval sucker divided into o
series of vacuum chambers by trans-
verse plaits.  The sucker is placed
on the back of the fish's head. The
nnimal thus constantly applies its
back to the surfaces to which it at-
taches itself, such as the shark's
skin. Hence the back being always
less oxposed to light is light colored,

Owing to the exceeding slowness
of its movements, it has no way
of escaping when onee discovered.
Great numbers of these creatures fall vietims to enemies of
overy kind, und were it not that their color nssimilutes so well
with the folinge on which they dwell, and thelr movements
nre 80 slow ns to give no aid to the searching eye of their
foes, the race would soon be extinet,  T'he chnmoeleon hus
an odd hubit of pufing out its body for somo unexplained
renson, and inflnting itself until it swells to nearly twice ity
In this curious state it will remuin for several
hours, sometimes allowing itself to collapse o little, and
then reinflating ity skin until it becomes ns tonse us u drum

usunl size

und looks as hollow us n balloon,

The chameleon 15 rondily tamed, if such o word can he
appliod to the imperturbable nonchalunee with which it be
buves under every chunge of circumstance. It can be
handled without danger, and although its teeth are strong,
will not attempt to bite the hand that holds it. Tt is, how

over, mther quarrelsome with its own kind, snd the only

exeitement under which it hus been seen to lubor Is when it
takes to Nehtine with a nelghbor Not that even then it
burries 1tself particularly or does much harm to its oppo

nent, the combatants conlenting thomsolves with  knock
Ing thelr talls to

A few words o Lh

ather 1o grave and systematic manoer,

change of color will not be out of

THE CHAMELEON.

produce the different effects.  The young of the chameleon
wre produced from eggs, which are very spherieal, white in
color, and covered with a chulky and very porous shell,
They are placed on the ground under lenyes, nud thero left
to hnteh by the heat of the sun and the warmth produced by
the decomposition of the leaves, The two sexes can bo dis.
tinguished from ench other by the shape of the tadl, which
in the male s thick and swollen at the base,

There nre nearly twenty specios of chameleons known
to zoologists st the present day, all presenting some pecu
lHority of form or structure

— A —
Hibernation of the Cotton Worm Moth,

After roviewing all the fets and evidenoo on the subject
of the hibernation of the cotton worm, and showing that it
cannot and does not survive In either the egg, larva, or the
chrysalis state, Prof. C. V. Riley, in the paper recently
rend by him before the National Academy of Selence, con.
Aders 1ts hibernation in the parent moth state,  The power
of migration is proved nnd andmitted, and the Professor has
known of lnrge flelds of melons being ruined by the moth,
whose proboscis enables it to puneture the rind, s far north

us Ruelne, Wisconsin,  ** It is but natural, therefore,” he

whoreas the belly, which s con-
stantly undermost and exposod, is
of a dark chocolate color. The fa-
milinr distribution of color existing in most other fish is thus
roversed.  No doubt the object of this armngement is to
render the fsh less conspleuous on the brown back of the
shuck,  Were its belly lght-colored ns usual, the adherent
fish would be visible from n great distance against the dork
buekground, The result s that when the fish I8 seen alive
It Is diMeult to persunde one's self at first that the sucker is
not on the animal’s belly, and that the dark exposed surfaco
is not its back. The form of the fish, which has the back
Mattoned and the belly ralsed and rounded, strengthens the
illuslon,

When the fish is presoryed 1o spirits the color becomes of
n uniform chocolate, and this curious effect is lost,

When one of these fish, u foot In length, has it wot sucker
nppled to o tablo and s sllowed thoe 1o lay hold, 8 adheres
o Hghtly that it is impossible to pull it off by u fuir vertical
straln

Fishing for sharks was u constunt sport on board the ship
when o halt was made to dredge anywhere within s hundred
miles or 8o of land, in the tropies. Sharks were not met
with in mid ocean.

Mr, Murray examined these sharks thus caught, and ro
ports that they all, whether obtained in the Atlantle or Pacl:




i
!
}

e M-

fic Ocean, bolonged 1o one widely distributed species, ex-
‘oopting ono other kind obtaluod off the coasts of Japan.
The hammer headed shark (Zygena mallous) was taken by us
only with o net on the coasts,

The sharks were often seen attended by one or more
pilot fish (Nauerates #p.), a8 well as bearing the ™ suckers "

attached to them,
I often watched with astonishment from the deck this

eurious associntion of three so widely different fish as it
glided round the ship like o single compound organism,
Tho sharks, a5 rule, Wero not by any means so easily enught
as T had expected,  Froguently they awere shy and would
not take & bait near tho ghip, though they never failed to
bite if it was tlonted some distance astern by means of a
wooden float, Tt is always worlh while for naturalists to
take what sharks thoy can at sea, since their stomachs may
contain rare cuttle fish which may not be procured by aoy
other means,

The sharks caught were always suspended over the screw
well of the ship. It was amusing, on the first occasion on
which one was got on boand, sprawling and lashing about on
the deck, to see two spaniels belonging to officers on board,
put their bristles up and growl, ready to fiy at the fish. The
dogzs would probably have lost their heads in its mouth if
not driven back. Sometimes the sharks were bold enough
and would bite at a bit of pork hung over the ship’s side on
the regulation shark hook, which is supplied to ships in the
navy, and which is an iron crook as thick as one’s little
finger, and mounted on a heavy chain.

No shark was hooked during the voyage which was large
enough to require sucha hook. Nearly all the sharks caught

A NEW WINGED PROJECTILE,
The accompanying cut represents a new winged projeetile
dosigned by Mr. E. 8. Hunt, of Boston, The Massachusetts
Humane Society have recently adopted it, and have such
faith in its efliciency that they have presented a gun and
projectile to the Royal National Life Boat Institution, Eng-
land, hoping that the authorities will consider its merits.
Two smooth bore brass guns, mere toys to look at, weigh-
ing 50 1b. and 69 1b, respectively, cach 24 in. long, were used
to fire the projectile, the charge of powder varying from 314
oz, to 41¢ oz. The projectile, the novel feature of the in-
vention, weighed, when filled ready for firing, 1214 1b. In
form it is an elongated shell carrying a lino tightly coiled
within, which it pays out without the smallest risk of break-
ing as it travels through the air.  Itis placed in the gun, as
it were, the wrong or heavy shot end first, and on leaving
the muzzle, at once reverses, the front end becoming the

rear end, the projectile, after this reversal, maintaining, in
consequence of the four wings, and on the principle of the

and seen were very small, from five to seven feet in Jength.
The largest obtained was, [ think, one netted at San Jago, |
Cape Verde Island, which was four feet in length. Large
<harks seem scarce. 1 was disappointed, and had expected |
to meet with much larger ones on so long a voyage. The
larzest shark known scems to be Carcharodon rondelettis, of
Australis, There are in the British Museum the jaws of a
specimen of {his species which was thirty-six feet and a half
in length (Gunther's **Catalogue of Fishes.) The Chal-
lenger dredged in thé Pacific Ocean in deep water numerous
teeth of what must be an immensely large species of this
genus.

The great basking shark (Selacke mazima), a harmless
beast with very minute teeth, ranging from the Arctic seas
to the coast of Portugul, has been known to attain a length
of more than thirty feet. Sharks occasionally seize the pa-
teut lozs, which, being of bright brassand constantly towed,
twirling behind ships, no doubt appear to them like spinning
baits intended for their use,

The pilot fish often mistakes a ship for a large shark, and
swims for days just before the bows, which it takes for the
shark's snout. After a time the fish becomes wiser and de-
parts, no doubt thinking it has got hold of a very stupid
shark, and hungrily wondering why its large companion does
not seize some food and drop it gome morsels. The ** suck-
ers” often muke the same mistoke and cling to a ship for
days when they bave lost their shark. I fancy that por-
poises and whales, when they accompany a ship for several
days, think they are attending a large whale. A humpback
whale followed the Challeager for several days in the SBouth
Pacific,

—t -

RECENT MECHANICAL INVENTIONS,

Messrs. Michuel Furst and Willinm Chadwick, of Brook-
Iyn, N. Y., have patented an improved machine for spin.
ning hemp yarn, The improvement relates more particu-
larly to the condenser of hemp spinning machinery, and to
devices for rubbing the gliver and polishing the yarn.

An improved Iathe dog, provided with a movable or ad-
Justable arm or carricr to adapt it to hold objects ot points
more or less remole from the center, has been patented by
Mr. B. F. Cloud, of Philadelphia, Pa,

Mr. J. D. Russell, of Lebanon, Mo, bas patented an fme-
provement in tire tighteners, which is operated by means of
a cam and lifting bar, so as w expand the felly and make
room for leather washers at the end of the spoke,

An improvement in bench vises has been patented by Mr,
Thomas Gremmit, of Rockford, TII. It is constructed so
that it may be readily ndjusted for different Kinds of work,
and for holding work of different shapes.

—_— e ———

A Life Saving Bow,

Seving that wreeks very frequently ocour within two or
three hundred yards of shore, a correspondent suggests tha
an efficient aid to the life saving service in such cuases might
be found in s bow light enough to be carried in the hand
and strong enough o throw an arrow with a light ling to a
ship in distress, or from a ship to the shore, A cord 816 of

arrow, an accurate and distant range,

In construction the projectile is a tin tube 20 in. long, 31
in. in diameter, having fixed or hinged wings at one end,
and a leaden shot weighing 6 Ib. at the other. Within the
tube is a compact coil of line 171{ in. long, and the diam-
eter of the tube. This line is from 200 to 400 yards in
length, with a breaking strain of from 250 Ib. to 400 Ib.

The shot is attached to the second or shore coil lying along-

side the gun, so arranged that on the shock of the discharge
the line runs out freely-from both coils.

During a recent trial at Mr. Hunt's range, 231¢°, an cleva-
tion which has been found by continued practice best suited
to throw the line over any wreck with the smallest strain to
it and the projectile, the distances obtained and measured
on the official range course were 380, 448, and 507 yards, the
deviation of the shot and line from the target being 43, 9,
and 8 yards respectively. Three shots fired at 30° and 357
clevation, traversing a line of flizht some 400 ft. in the air,
ranged 478, 489, and 386 Yyards, with deviations of the shot
and line from the target of 2, 6, and 6 yards respectively.

THE WRITING TELEGRAPH.

Prof. A. E. Dolbear, Tufts College, Muss,, communicates
the following deseription of his writing telegraph to the New
England Journal of Education:

When u current of electricity is sent through ahollow coil

PROF, DOLBEAR'S WRITING TELEGRAPH,

an inch in diametor would suffice to haul off o line strong
coough o carry & cable, and much valuable time might thuy
be saved.  Todrag s heavy gun o mile or two slong o sandy
beach, with other heavy apparatus, invelves more labor and
loss of time than can well be afforded by the short crows of
our life saving stations, especinlly when the wreek s near
the shore and in danger of breaking up,

A bow carrying a light life line might be wseful also at
bathing stations, as at Long Branch, where nccldents hap
pen very near the shore.  The cost would be small, and
there would be no expense attending the proctice required
to make the beach attendants familiar with the use of tho

bow and line,

[JUNE 14, 1870.

held in place by n spiral spring within the helix. At pis o
marker attached by s light rod to the end of &, 8o that any
movement made by b toward ¢, the bottom of the helix,
would cause p to make & straight line in the same direction,
Now let a current of electricity enter the helix by the wire,
{, and at once b will move into the coil a certain distance;
stronger current would make it to move still further in, and

# weaker one would allow the spring to push it back againg

the marker then would make o straight line. At o and &' is

another fixture, precisely like the one deseribed; they are at

right angles to each other, and their common junction is at

2, 80 that any motion mnde at 4 will make p record the di-

rection.  When these two act conjointly, the place that p

will have will depend solely upon the distance each of the

cores, b and ¥, is drawn into its helix, and when the helices

can turn upon pivots at ¢ and ¢ it is plain that the point, p,

may take any position inside the space indicated by the dot-

|ted lines; that is, any kind of a figure may be drawn by p

inside those limits. This instrument is called the receiver.

The transmitter (sec 2 in diagram)is a separate instrument
and unlike the receiver. Al r isa narrow strip of wood h“'.
ing a groove in it, in which # may slide. On one side of the
groove are a series of wire terminals of the battery, B. The
end, &, of the slide is metallic, and it is in connection with the
wire, 2; and when it is thrust a little way into the groove it
touches one of the wire terminals of the battery and permits
a current of electricity to flow into the wire, , and o through
| helix, a, drawing & in and causing p to make a short mark.
If s is thrust into # still further, a stronger current is thrown
on the line, , and so on the further it is down the groove.
| At @ is 4 marker corresponding to the marker in the receiver,
| 0 it will be understood that p will duplicate the motion of
7. In like manner as in the receiver, there is a second part

in the transmitter, at right angles to the first, and its slide,
| ¢, is in connection with the marker, p', and with the termi-
nals of the battery, B, 0 a current over the line, #, will
imove &' in the receiver. The other terminals of the batteries,
|Gnnd G, are in the earth. It is evident that p' may be at
any point within the limits of movement of r and #, and also
that any new position will vary the current on one or both
lines, 7 and #; hence any movement of 7 will be duplicatod
by p. For writing a strip of paper moved by clockwork un-
der the point, p, will give a facsimile of what is written st
p. A profile or portrait, or indeed any kind of marking
whatever, at 77, will be duplicated by the receiver. The ar-
rangement for varying the current from the battery, B, con-
sists of a series of coils of wire having different resistances,
as shown at m m.

The main part of this invention was made by me some
years ago, and it is alluded to in the book on *“The Tele-
phone and Phonograph,” by George B. Prescott (p. 261). A
device quite similar to this has lately been invented and de-
scribed by Mr. Cowper, of England.  His receiver, however,
consists of two clectro-magnets at right angles to each other,
and the varying current acts 50 as to twist a light needie
very much as in a common galvanometer.  This transmitter
is identical with mine. My instrument was made and shown
to & good many persons when Cowper's was first made pub-
lic hero,

R
The Regoneration of the Eye.

Galignani®s Messongor reports some curious experiments
lately undertaken by M. Philipeaux, to discover whethier on
completely emplying the eyes of young rabbits and guinea.
pigs, the vitreous humor would be reorganized, and whether
even the erystalline would be reproduced.  With this view,
he has beon conducting his operations, always, of course,
taking care not to touch the crystalline capsule, for experi-
ence has shown that in order that an organ shall regenerate,
a portion of it must be loft in its place. It seems that o
month after the mutilation was eected, the experimentalist
wis ablo to state that the oyes, which had been emptiod,
wore filled afresh, and that the crystalline was reconstic
tuted, e oporated on 24 animals, and in each easo the mn.
tilated oye rovived, This would seem to show that the optie
organ has the snme capabilities us the bones; the organic
process repaies an ovil and reconstruets, more or loss com-
pletely, that portion which has been struck off from the
whole,  How far similar results are obtainable with the hu.
man eye does not appear. I the same regenorating power
is found to be general, s decided improvement may be possi-
blo in the trostment of certain injuries and discases of the
eye. :

.- r—
Ulose Work,

A very pretty pleco of englneering was succossfully com-
pleted early in May in gonneotion with the Baltimore Water
Works Tunnel, by the resldent engineer, My, O, ¢, Swann,
It was the unlon of two headings between shafts 3 and 4,
Cthe most of which was done by Thos. MeCabe, contractor.

of wire the lutter is made a magoet, and will attract into ita Shaft No. § was 276 foot deep, and shaft No. 4, 300 feot, be-
short rod of jron. I the helix bo held vertical, the rod of ing the two deepest on the whole tunnel. The distance
fron may he supported in the alr without touching suything ' apart was 2,100 foot,  The conter line was so exact, says the
through the strength of the attenction.  1f the fron rod be Baltimore Gueette, that it struck o plumb line.  In the level
placed ond to end of the coll, It will be attraoted Tnto it with  there was no wpparent dlﬂomoowhm,uﬂ'm
i force proportional to the strength of the eurrent of clee  varied only one inoh botwoen the surface and the tunnel
tricity in the coil. 1 have utilized this in making o galvano. | measroment. The entire tunnel, whmm‘l
| moter, the iron rod or core heing supported by a spiral spring; l will be finished fn about n year, The tunnel }
the distunce the core is deawn into the spieal Is the mensure | the Groat Gunpowder river and mmm ith
In weight of the strength of the electrionl ourrent, 'l’hlu’nn internnl dinmetor of 12 foet, to m‘w'

anme device s also employed in the recelving instrament (!f’(‘(!l\'lll“ reservolr,  There nre 156 llllﬂl. ong the len
tho writing telegraph (seo 1 in the dingram), ity varying from 2,000 to 8,000 feet apart and from

Lt @ ho o bollow coil of wire, and & the oore of soft Iron | foet doop
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Ction. It

~ vived, however, on the mention of the discovery of
- Mr. Edison. Mr. Wilson now set himself (o the easy
sk of importing into his previous pen (which,
technically speaking, would be the original patent it
pen) the portability of the Edison electrie pen, The ﬂ"mm

il

m’!i

“mlﬂ!,” OR CLOCKWORK PEN, cover that which had beon woll preserved. It wos soon
: leo electric pen has brought to mind | found that they were romnants of o rectangular door which
3 m of like character dating buek eighteen | turned on pivols. Judging from the nuils that huve been

ﬂmuon. of the firm of Messrs. Newton, Wilson | found, the body of the door must have been of wood, ahout
m. then conceived and worked out the fdea of | ten contimeters thick,  The designs are in high relief, and
at was operated like a fretwork machine, for mark- represent the combats of Shalmanezar, his victories and his
le on work for the sewing muchine, For some | triumphs, the tortures inflicted upon the prisoners, and his
; wm’ but chiefly, no doubt, beeause of the requite | adoration of the gods.  These new docoments relate of his
‘lﬂ“ ¢ work had to be passed under the pen, in sew- onmpuign agaiost Babylon, and also hig expedition to the
maching fushion, nothing came of the Wilson pen inven | Mount Araval and his triumph over Akbuni, King of Borsipa.

passed into oblivion, to be immediatoly ro-

Wilson pen is wound up by a sort of wateh move- il
ment, and its ranning down action may be utilized L
on a sheet of paper anywhere.  When it is wound
up it does not act at all, unless there s slight press-
ure of the thumb on the controlling key. It needs
no battery to keep it going. The Wilson und the
Edison pen have a similar needle, perforating sheets
of paper with minute holes, instead of lines; the
holes thus made forming writing, or drawing, or
design, at the pleasure of the writer. The perforated
sheet i8 called a stencil, and this is put upon a hlank
sheet of paper. It now only remains to pass an
inked roller over the stencil, when a beautiful im-
pression will be made upon the blank sheet beneath,
and upon any number of blauk sheets that afterward
mauy be submitted to the process. It is said that ns
many as 800 perfect impressions may be printed
from a single stencil in an hour, and that a single
stencil will readily yield 10,000 copies.
Il
The Pneumatic Clock,

In deseribing the pnenmatic clocks at the Paris
Exhibition the ScoroNTiFic AMERICAN gave the
eredit of their invention to Mr, Muyerhofer, an Aus.
trisn engineer, and the merit of perfecting them to
Mr. Victor Popp. In a letter, dated March 22, Mr.
Mayerhofer begs to have the entire credit restored to| Our engraving represents one of these plates. The king
himself. He says that the invention was made by him jn I8 seen on the march with his army.  The warriors stand on
1864, but not publicly exhibited until 1875. After many | war chariots similar to those of the Homeric heroes during
deluys und disappointments he succeeded in getting from the the siege of Troy. The horses areled by valets, and the
City Council of Vienna permission to set up the system in ' king is represented on horseback, and wears a flowing robe
that city, on trinl for one year. The cost of this experiment | and a cape, He is preceded and followed by his eunuchs.

U‘

FRONT AND SECTIONAL VIEWS OF THE WILSON CLOCK PEN.

made it necessary for Mr. Mayerhofer to seek finnneinl nssist-
anee, which was gained by association with Messrs, Resh &
Popp, who undertook the business part of the enterprise,
The construction and management of the clocks, however,
fell cntirely to Mr. Mayerhofer, to whom the perfection of
the system is wholly due. .
S ——etre— -

RECENT DISCOVERIES IN ASSYRIA.

In the course of the last summer Mr. Hormud Rassam, a
Byrian scholar, made some very interesting discoveries at
Baluwat (nine miles from Nimroud), on the site of the an-
ciemt Nineveb. Mr.
Rassam set out last
year on the joint ex-
pense of the British
Museum and the Daily
Telegraph, and brought
back with him most in
teresting collections.

Balawut was former-
Iy a fortificd Assyriun
town, but now little
more than the ruins of
the walls remain.  This
city bas had different
names daring the reign
of Assur-nasir-pal, the
futher of Shalmanezar

The men carrying the bows and arrows are crossing the
Tigris. The other panel shows the King sacrificing hefore
|an altar. The captain of the guards is standing bebind him,
qud the soldiers carry an ox und o ram which are to be sa-
crificed. The chest found by Mr, Rassam contains tablets
having hieroglyphic éngravings, from which the whole his-
tory of the reign of Assur-nasir-pal can be read.—From Le
| Monde dela Science et do PIndustrie.

; The Latest Telephone,
| At a recent meeting of the Socicty of Telegraph Engineers

1L Although situsted
but a short distance
from Nivoveb, it was
congquered by the Ba-
bylonians before the
full of the Syrians
But when Assur-nasir-
pal succoeded to the
throne he rebuilt the
town and called it Ini

gur-Bell.  The great

soldier bullt o temple
for the god of war in
the town.,  These facts
are loscribed on some
alabster tablos found by Mr. Rassam in o chest of like ma
terln), near the portico of the destroyed tomple The in
seriptions deseribe some special event of the olmoure periods
of Assyrian history.

The ruios of the teruple are situated in the north of the
anclent village near the rmmparts. By making oxcavatioos
on this spot, Mr, Russam brought to lght two large bronze
plates which bave singular forms engraved on thom Thes
bronges were immediate ly sent to London, where they wen
received with the greatest enthusinsm by the Director of the
British Museurs.  The rust sod carth which thickly covervd
the same were (hen removed, and « trinl was mude to dis

RECENT DISCOVERIES IN ASSYRIA.

in London, an interesting featuro was the disclosure mado
by Major Webber, IRE,, to the offect thut be bad recently
experimented with a remarkable pow earbon telephone fromn
Amorica, which owed its power to a diaphmgm of snimal
tissue.  With this instrument, which was not forther de-
scribed, Mujor Webber was able 1o speak in a low lone over
| 70 miles of wire with perfect clesrness. A part of this line

: | consisted of underground cable, in which from 20 to 30 other

| circuits were busily st work without interforing with the
| telephonic message.  The volce of this instrumont was sin.
[ gularly full and 1ifi-like, whereas that of magoeto-telephones
| is peculiacly thio and parcoty.
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Clnrifiention of Water.
Well waters sometimes  contain  vegetable substances
also of & peculine kind, which render them unwholesome,
even over largo tracts of country.  In sundry districts the
decaying vegetable mutters of the surface soil are observed
to sink down and form an ochreous pan, or thin yellow
layer, in the subsoll, which s impervious to waler, nnd
through which, therefore, the rain cannol pass, Being ar
rested by this pun, the rain water, while it rests upon it, dis
solves a certain portion of the vegetable matter, and when
colleeted into wells, is often dark colored, marshy
in taste and smell, and unwholesome to drink.
When boiled, the organic matter congulates, and
when the water ¢ools, separntes in blocks, leaviog
the water wholesome and nearly free from tuste or
smell.  The same purification takes place when the
water i filtered through charconl, or when chips of
oak wood are putinto it.  These properties of being
congulated by boiling, and by the tannin of onk
wood, show that the organic matter contained in
the water is of an albuminous character, or resemn-
bles white of cgy. As it cosgulates, it not only
falls itself, but it carries other impurities along with
it, and thus purifies the water—in the same way as
the white of egg clurifies wines and other liquors o
which it is ndded,
Such is the charncter of the waters in common
use in the Landes of the Gironde around Bordeaux,
and in many other sandy districts. The waters of
rivers and of marshy and swampy places often con-
tain a similar congulable substance. Hence the
waters of the Seine at Paris are clurified by intro-
ducing a morsel of alum, and the river and marshy
waters of India by the use of the nuts of the Strychnos
potatorum, of which travelers often carry a supply.
One of these nuts, rubbed to powder on the side of
the earthen vessel into which the water is to be
poured, soon canges the impurities to subside. In
Egypt the muddy water of the Nile is clarified by
rubbing bitter almonds on the sides of the water
vessel in the same way.
In these instances the clarification results from
the iron compounds or the albuminous matter being coa-
gulated by what is added to the water, and in coagulat-
ing, it embraces the other impurities of the water, and car-
ries them downalong with it. Salt and many saline matters
have likewise the power of clearing -many kinds of thick
and muddy water. 8o long us the waler contains but little
dissolved matter, all its particles of mud remain a long time
suspended. But the addition of almost any soluble salt,
even in small proportion, will, as it were, curdle the impuri-
ties, causing them to collect together and settle. These cases,
and especially that of the sandy Landes of Bordeaux, and
elsewhere, throw an interesting light upon the history of the
waters of Marah, as given in the fifteenth chapter of Exodus:
8o Moses brought lsrael from the Red Sea, and they
went out into the wilderness of Shur; and they went three
days in the wilderness, and found no water. And when
they came to Marah, they could not drivk of the waters of
Marah, for they were
bitter ; therefore the
name of it was called
Marah. And the peo-
ple murmured aguinst
Mosws, saying, What

o shall we drink?  And
be eried unto the Lond,
and the Lord showed
him a tree, which when
be bad cast into the
waters, the walers wore
mude sweet."—Chome
istry of Common Life,
CAureh,

Southern Alaska,

William M. Dall, ex.
plorer snd nuturalist,
deseribes that portion
of Aluska lying east
and southeast of Mouny
St Elias as a region
covered  with  deuse
forest, canal like arms
of the sea penctruting
overywhere and teem-
ing with fish as the
Islands do with game,
The mean annual tem-
poerature is about that
of Central Now York,
witha wetter and cooler summer and n vory mild winter, the
thermometor renching gero only once o ten years, It is o
parndise comparcd with the alknli flats of Utah, the barn.
ing sands of Yuma, or the monotonous and dreary praivies
of the Rocky Mountain cattle region. Nor are its advan-
tages sololy relative. 1t has long been proved by sctual ex-
periment that potatoes and many other vegelables ‘
thore, and grasses (if not grain) come o greas P
In that region one never need lack foud
ment of capital is all that is necded
furtable home, wern N
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surd.  That it Is & far better country than nine tenths of
~ Norway and balf of Prassia, Mr. Dall knows from person-
‘al experience and observation.

The mineml wealth of the region is largely problematical.
That gold, silver, iron, and as waoll as white
marble exist, there Isno doubt. How well they may pay for
working is 1o be determined hereafter, I a man knows of
# good **dead " be keeps it 1o himsell until the time shall
come, if over, when he can work It in peace of mind be-
causo the United States government bas decided to protect
its citizons in Alaska us well as in New York, notwithstand-

Scientific Amervican,

worm-esten boads, and tons of theso, which would not find
s salo in Burope, go to the East, whero they are estecemed
from s superstitious bolief that gods dwell in the little ro
cosses or cavities of this coral.

Connolssours know that of late yoars coral has risen con-
siderably In the estimation of the fuir sex. A somewhat ar
bitmry standaed of beauty has, however, beon establishoed in
regard to tho color.  Coral, to bo raro and valuable, must
now be of a delicate pinkish, flesh-like hue, uniform in tint
throughout, and In large pleces.  The principal commercial
variotios distinguished are red, sub-divided Into deep crim.

Ing the fact that both speculate in mines and form associa- | son red, pale red, and vermilion (the latter rare), black, clear

tions for developing different partsof our common country.

Precious Coral.
The precious coral of commerce is, after pearls, the hand.
somest and most valuable production obtained from the

vocan dopths,  Corals are moged by naturalists in the ani

mal Kingdom at tho head of zoophites or **animal plants." |

They are of two kinds—those deposited within the tissues

of the animal (sderodermic), and those secreted by the outer '

surfaco at the foot of the polyp (servbasio). Among the
sclerodermic species we find such familinr forms as the ** star |
comal " (Astrea); ** brain coml,” or *“ brain stone ™ (Meandri- |

white, and dull white (tho latter common). The delicate
rose or flesh-colored, which Is most prized, is sold at very
high prices, as it Is entirely a fancy article.  In some coun-
tries rod coral is classified by dealors fnto five grades: 1,

froth of blood; 2, Hower of blood; 8, 4, 5, blood of first, see- '

ond, and third qualities,  Dealors and workers in the mate-
rial recognizo rough tips and polished tips, fragments, roots
of branches suitable for making earrings, and coral tulips
for shaping into ornaments,  Coral branches assume the es-
palior shape and other forms,

Coral Is valued, in addition to its color, according to its
bulk, soundness, and freedom from flaws, Certain mare Kinds,

:

| while the last we reccived from Mr, Laws was obtained by

»a); the * mushroom coral ™ (Clenactis), differing from other | of pale tints, are worth twenty times their weight in puro |

kinds in being the secretion of a single gigantic polyp, and | gold. The fact, too, that a large part of the material is| oxposure of only twenty-five seconds for a cabinet pleture,
wasted in the process of manufacture adds greatly Lo its cost, | fifteen seconds having been found sufficient for a carte.

in not being fixed; the * madrepore " (Madrepora), a noatly |
branched Kind with pointed extremities, cach ending in a |

small cell; “*sponge coral” (Porites), also branching, but |the seat of the fisherics.  In 1867 it was worth only §4 per | composed of a number of distinet jets of the ordinary do-
pound, but it occasionnlly brings §10 per pound,  This vari- | seription, placed so closo to one another that their aggrogate
(Dudipora), consisting of smooth red tubeslying nearly paral- lnllnn arises not only from differences in quality of the gath- | light forms a cone of intensely luminous white flame.  In
lel and connected by cross plates; and many others.  Most | ering, but also from special cireumstances connected with [ order to obviate the smoke, which would otherwise arise
of these, with other so-called corals, are to be seen in the | the markets of distant countries, the sale of the article being I from the imperfect combustion of the gas issuing from so

with blunt ends and smooth surface; *‘ organ-pipe coral "|

shop of nearly every dealer in shells and natural history
specimens, and are used for ornamenting chimney-picoes,
drawing-room tables, cabinets, and for museum purposes,
The organ-pipe coral being much cheaper in price than the
more costly article, presently to be spoken of, is frequently
used as its representative in cabinets of economic products,
The majority of the calcareous frameworks that we desig-
nate as ** coral ' are white, or nearly so. At a recent meet-
ing of the New York Academy of Sciences Dr. Newberry
exhibited a beautiful specimen of a sclerodermic coral—a
species of Ocuiina—which had a pale green tint, a color
hitherto unknown in connection with the calcareous skele-
ton, although common with the animals themselves.

The coral which is alone used for articles of personal
adornment and works of art is known as ‘“ precious coral ”
(Coralliwm rubrum), and is an example of the sclerobasic di-
vision, A sclerobasic coral is a true exoskeleton, and is dis-
tinguished by being smooth and solid. The polyps, having
light fringed tentacles, are situated on the outside of this
48 0 common axis, and are convected together by the fleshy
oxnosare covering the coral. The precious coral is mostly
obtained in the Mediterranean, and occurs of different shades
of color, the Barbary coast furnishing the dark red, Sardinia
the yellow or salmon color, and the coast of Italy the rose-
pink. In Europe the latter color is the most valued, while
in the East the dark red is preferred. Occasionally the red
coral is found white or without any coloring matter. At the
Naples Maritime International Exhibition a magnificent
branch of black coral from Trapani wasshown, which formed
a finish 1o the tropby of aboriginal arms and weapons ex-
hibited from the Pacific. At Yeddo there is a black coral
fishery which extends fifty miles north and south. From
taking a fine polish the black is fashioned into beads and |
mouth-pieces for cigars. The dull white is not quite so hard,
and from not polishing well is sold cheaper.

Coral presents to the fisherman the appearance of a branch-
ing shrub, of a red or rose color, compact and solid. The
material bas the bardness and brilliancy of agate; it polishes l
like gems and shines like garnet, with the tints of the ruby.
The large branches are used for carving, and, asthe materinl
is durable and is well suited to give definite outlines to the
sculplor’s work, great labor and ingenuity are frequently
expended on objects of art wrought in this material.  The
Chinese, Hindoos, and Cingalese have all tried their skill in
carving coral, but the finest and most artistic work emanates
from the Italian workshops of Naples, Genoa, and Leghorn,
Much of the manufacturing process, grinding, drilling, and
polishing is carried on by women. The working of beads is
principally executed by the females of the Val du Bisagno,
in Italy. All the operatives employed in cutting belong 1o
about 100 families in the commune of Assio; those in piere-
ing and rounding to about 60 families living in other parts
of the valley. Every village works exclusively at beads of
a fixed size.

In Genoa each manufacturer employs from ten to twenty
or more women, who submit the coral to o preparatory pro-
cess before it is given to the workers of Bisagno. Thirty or
forty men and women are employed in their own homes in
eutting coralinto fucets,  There are nlso uhout thirty engray-
ers of cameos and coral.  In all from 5,000 to 6,000 persons
gain their livelihood in the provinee of Genon cither by figh-
ing for, working on, or selling coral, and this craft produces
a revenue of $400,000 per annum, Exports of cornl are made
from Genoato Austria, Hungary, Polund, Evgland, America,
Aleppo, Madras, and Caleutta. Large, perfect, well-shaped
beads are by far the most valuable form of coral, and these
have greatly increased in estimation of Iate yeurs.  Many of
the finest are sent to Ching, where they nre in demund for the
Mandarin's red button of rank worn on the cap.  Some of

| bly.

The value of ordinary red coral is apt to fluctuate greatly at

much smaller in Europe than elsewhere,

Coral fishery is prosccuted at various points in the Med
itermnean. The Spanish fishermen collect off the Cape
Verdo Islands, the product being about 24,760 pounds, of the
value of $100,000 annually. Large quantities are also ob-
tained on the south coast of Corsica, by Italians entirely.
Qoral i8 also gathered in more or less abundance along the
const of Tunis, Algiers, Morocco, and Barbary. The num-
ber of boats engaged in this fishery on the Algeriaa const has
averaged of late years about 800, more than two thirds of
which are Italian. The product is said to amount to about
75,000 pounds. A coral bank of great richness is said to

fisheries are in the vicinity of Sardinia, the exports from
there amounting to $300,000 in value. The coral is chiefly
found in the shallow waters near Carloforte, Alghero, and
the Island of Maddalens. At Alghero about 190 vessels,
manned by 1,930 sailors, are employed in the fishery from
March to October.

Hitberto the fishing operations have been conducted on
the old primitive method of the drag net or rough dredge,
formed of a cross of wood with a quantity of hemp attached
to tear up the coral. The diving bell has been made use of,
but it does not succeed. A few French fishermen use diving
apparatus, Torre del Greco, near Naples, is the principal

of the boats are fitted out for the business. The industry is
annually acquiring larger importance and the fishing is being
prosecuted with incredsed energy.

As 1o other corals than the precious kind, madrepores and
other showy species are sometimes used for ornamental pur-
poses. The horny axis of black flexible coral (Plesaura
orassa) is used for canes and whips in the Bermudas, and the
axis of fan coral (Rhipidogorgia) for skimmers in the same
islands. Coral is used for building purposes in the Pacific
islands, Mauritius, Seychelles, and other places. Coral rock
of recent formation (Coguina) is employed in Florida in the
manufacture of ornamental vases and earrings,

An Anccdote of Professor Agassiz,

A writer in Harper's Magazine tells a characteristic story
of Professor Agussiz, cleverly illustrating the difference be-
tween the older school of science, which sought simply to
discover and record facts, and the modern school, which
secks the Inw within the Jaw by comparison of observed
phenomena.

Somo 35 years ngo, at a meeting of a literary and scientific
club discussion sprang up concerning Dr. Hitcheock's book
on ' Bird tracks,” and plates were exhibited representing his
geological discoveries. After much time had been con.
sumed in describing the bird tracks as isolated phenomena,
aud in Javishing compliments on Dr. Hitcheock, a man sud-
denly rose who in five minutes dominated the whole assem-
He was, be said, much interested in the specimens
bofore them, and he would add that he thought highly of
Dr. Hiteheook's hook as far s it accurntely deseribed the
curions and interesting facts ho bhad unearthed; but, he
ndded, the defeet in Dr. Hitcheoek's volume **i8 this: it iy
dees-creop-teeve, nnd not comeparn-tesye.” It was evident
thronghout that the native lnnguage of the eritic was Pronch,
und that he found some difficulty in foreing his thoughts
into English words; but the writer never can forget tho -
tonse emphasis he put on the words ** descriptive ' and
ecomparative,” und by this emphasis flashing into the
minds of the whole company the difference between an
eonumeration of strange, unexplained facts, and the samo
focts ms interpreted and put fnto relation with other facts
moro generally known,  The moment he contrasted ** deos

the natives of India have a preference for what muy be culled

creep-teave " with “ comepur-nteevo " one felt the vast gull

:

have been discovered on the coast of Japan, but no fishery | jet burner occupying the midway position between those
of any importance has yet been begun there. The largest limits. This burner, by which Mr. Laws bas been able to

;
i

residence of the coral fishers, and the place from which most |

[June 14, 187.
I_m
that yawned between mere scientifie  observation and solen.
tific intelligence, between eyesight and insight, between
minds that doggedly perceive and desoribe and minds that
instinctively compare and combine. The speaker vohe
mently expressed his astonishment that s scientist could ol
sorve such phenomens, yet feel no impulse to bring them
into relation to other facts and lnws scicntifically established,
The eritic was, of course, Aguassiz, then in the full possession
of ull his exceptional powers of body and mind.
. .
Photography by Gas Light.

Among the various forms of artificial light which, during
the past winter scason, have been competing for the su.
premacy in  photographic portraiture, common gaslight
figured but Jittle until quite recently, when Mr. P. M. Laws,
of Newceastle-on-Tyne, commenced to try its capabilitios,
Mr. Laws' ¢fforts in the direction of portraiture by gaslight
have been noticed on more than one ocension in our columns,
and bis specimens have been exhibited ot the meetings of
the South London Photographic Boclety and the conditions
under which they were produced explained.

It will be remembered that the light used in producing the
earlier specimens was Wigham's twenty-eight jet burner,

means of the large sized burner of sixty-cight jets, with an

Tho Wigham light is not on the Argand principle, but is

large a number of burners in so small a space, a chimney of
transpurent tale receives the upper part of the flame, and
creates such u draught that a full and ample supply of
oxygen is obtained, to secure perfect combustion as well as
a more intense and whiter light. It is to be noticed that no
glass chimney is required—hence there is no risk of break-
age. The tale ““ oxidizer ” (as it is called) is not liable to
fracture, and, at the same time, by its transparency, pos-
sesses the advantage of not wasting any appreciable quantity
of light.

The burner is made in five different sizes, moging from
twenty-cight to one hundred and eight jets, the sixty-cight

produce results with exposures very little more prolonged
than with ordipary daylight, gives a light equal to 1,253
standard sperm candles on a consumption of 146 feet of
cannel gus per hour. It may be noted that cannel gas and
ordinary gas give very different results; if the later be em.
ployed with the sixty-eight jet burner the candle power is
estimated at about 1,000. The largest size—one hundred
aud eight jets—gives, with cannel gas, an illuminating
power of 2,923 candles on a consumption of 308 feet of gas
per hour.

The manner in which the larger burners are constructed
for lighthouse purposes, so as to give lights of varying in-
tensity according to the state of the atmosphere, is most in-
genious. Starting from the twenty-eight jet burner as a
nucleus, the additional jets may be added at pleasure, in
concentric rings, each ring being divided into two segments,
and each separate segment being supplied from a special
pipe fitted with a stopcock, so that even without ** unship-
ping” the outer circle of jets their light may be shut off.
The method of connecting the extra segments is most espe-
cially ingenious; instead of any screw arrangement, which
would occupy time in fixing, besides other inconveniences,
the supply pipe of each segment simply dips into u cup of
mereury, fitting on to another tube from which the gas sup-
ply is obtained, the mercury rendering the jolntalg tight.

These burners afford the most intensely illuminating and,
as far as we can judge from the color, the most actinic gas
light we have ever seen.  Mr, Laws’ experiments prove that
for practical photographic purposes the sixty-eight jet burner
enables the photographer to, at any rate, eke out the feeble
light of some of our winter days, if not to depend solely
upon gaslight as his illuminating power. The total cost of
the sixty-cight jet burner, fitted up, is buta few pounds.—
Dritish Journal of Pho(qrmpb! vom)

@ . o

A New Source of lleplnno. A

Abictene, a new hydro-carbon obtained by distilling the
exudation of the nut pine or digger's pine of California
(Pinua sabiana), was described six or seven mqohy W
Wenzell. The tree is notched and guttered in the winter
senson ot a suitable distance from the ground, and the resin
which comes from the wound is subsequently distilled. In
n crude state the oil is sold in Sun Francisco under various
numes, ond it is used for removing grea lﬁ.ll
aromatie, colorless, and very liquid.
lntely made a pretty thorough chemical an
nation of this abietene, and found it to consist mainly ¢
pure heptane—a substance the other knownwugqlw
of which are petrolenm and fossil fish oil.
of u parafiine playing the part of oil of turpen
now living is exceedingly interesting. Tn
tines u paraffinelike substance has been
very smull quantities. The composition
Pinus sabiana probably varies at differen
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arw obtained by the Imp, Buroka Tar.
”mﬁ PuePulvorizing Mills, Sond for
) o Warber 8ﬁon. Allentown, ',

Stoam Works, Brookiyn, N.Y.
: w Mhm ete,, w0 advertine.
. Addross Unlon lron Mills, Pittsburgh, Pa., for

m Anti-Incrustation Liquid, for the romoval
wmuml;umn bollors, s safo, offeo.
”mhl guarantoed. Try it 17 Peck

MMRM-AW lot for wale cheap, W,
(WL Corney Agent, 11T 1igh Bt,, Doston, Mass,

Por Sale~Canadian Patont for Automatio Mash Ma-
emu.nmﬂy Introduced in tho 1.8, A most valu.
- ablo fnvontion, on; wm-&m:mu Introdueoi

mm ohanve for n Michaol
3, Stark, Bumio, N. Y. N

MMM almph. offective, aud
l-qil-. J. Dickinson, 84 Nassan St., New York.

Cautlon.—All genulne Astestos Liquld Paints, Roof-
Ing, Boller Caverings, Pireproof Sheathings, Costings,
Comonts, eto., bear the name of H. W. Johns, and are
‘manufactured oaly by the H. W. Johns Manufacturing
(0,57 Malden Lane, New York, who will supply ssmples
and deseriptive price list freo by mail,

Yacht Engines. F.(C. & A. E. Rowland, N, Haven, Ot,

Eclipse Portable Engine. See illustrated adv., p. 382,

Wanted—A good Metal Pattern Maker of conslder
ablo experionce. Sargent & Co., New Haven, Conn,

Fine Taps and Dies in Cases for Jowelors, Dentists,
und Machinists, Pratt & Whitney Co., Hartford, Conn.

For Sationary or Portable Engines, Circular Saw Mills,
Grist Mills, and Mill Machinery, good and cheap, address
the old manufacturers of Cooper M1g. Co., ML Vernon, O,

H. Preatbs & Co., 14 Dey St, New York, Manufs,
Taps, Dies, Scrow Mates, Reamers, ete. Send for lse.

“ Workshop Reccipts ** for Manufaoturers, Mechan.
los, and Sclentific Amateurs. Ilustratod. $2, mall free.
E & F. N. Spon, #46 Broome St., New York.

For Screw Cutting Engive Lathes of 14, 15, 18, and
2 in. Swing. Address Star Tool Co,, Providence. B. 1.

Shaw's Nolse Quieting Noxzles subdivide the steam
Into numerous fine streams.  All parties are cautioned
agalust purchasing from infringers. T. Shaw, 915 Ridge
Ave., Philadelphia, Pa.

The Horton Lathe Chucks; prices reduced 3) per cent.
Address The E.Horton & Son Co.,Windsor Locks, Conn.

Lincoln's Milling Machlnes; 17 and 20 in. Screw
Lathos. Plhonix [ron Works, Hartfornd, Conn.

Bollors ready for shipment. Fora good Boller send
to Hilles & Jones, Wilmington, Del.

Shaw's Mercury Gauges, 5 to 50.000 1bs.; accurate, re-
Hable, and durable. T. Shaw, 915 Ridge Ave., Phila., Pa.

New Pamphlet of ** Burnham’s Standard Turbine
Wheel " sent free by N. F. Burnham, York, Pa.

Sheet Metal Presses, Ferracate Co,, Bridgeton, N, J.
Excelsior Steel Tube Cleanor, Schuylkill Falls, Phila,, Pa,

Vertical Borr MilL  C, K. Bullock, Phila,, Pa.

A Cupola works best with forced blast from a Bakor
Wower, Wilbrahnm Bros, 2818 Frankford Ave., Phila,

Prosses, Dies, and Tools for working Sheot Metal, ete,
Frult & other can tools. Bliss & Willlams, Vklyn, N, Y,

Split Palleys at low pricos, and of same strength and
appenrance as Whole Palleys. Yocom & Son's Shafting
Waorks, Drinker St., Philadelphia, Pa.

Porsaith & Co., Manchester, N. H., and 213 Centro
8t New York. Speclalties.—Bolt Forging Machines,
Power Hammers, Combined Hand Fire Engines and
Hoso Carriages, new and 24 hand hinery. Send
for lustrated catalogues, stating Just what you mt.

Linen Hose.—Sizes: 134 in., 20c.; 2 In., 05¢; 236 in,,
o, per foot, subj to large di . For price lists
Of all sizes, also rubber Uned linen hose, address Eureka
Fire Hose Company, No. 13 Barclay 8t., New York.

Nickel Plating.—A white deposit guaranteed by using
our material. Condit,Hanson & Van Winkle,Newark,N.J.

Needle Pointed Iron, Bross, and Steel Wire for all
purposos. W. Urabb, Nowark, N. J,

The Lathes, Planers, Drills, and other Tools, now and
secondshund, of the Wood & Light Muchine Company,
Worcestur, are belng sold out very low by the George
Place Machinery Agency, 121 Chambers 5t., New York,

Hydrmulle Presses and Jaeks, new and second hand,
Lathos and Machinery for Pollshing and Butting Metals,
K, Lyon & Co., 470 Grand 8t N. Y.

Solid Emery Vuleanite Wheels—The Salid Original
Ewory Wheel —other kinds imitations and inferior.
Oaution.~Our nume s stamped in fall oo all our best
Standard Belting, Packing, nod Hose, Buy that only,
The best 15 the cheapest, New York Belting aod Pack.
tog Compuny, 57 and 38 Park Row, N. Y,

Portland Cement—Roman & Keeno's, for walks, cls-
terny, foundations, stables, cellars, bridges, reservolrs,
breweries ote. Remit 25 conts postage stamps for Practi-
ol Treatise on Comonts. 8. L, Merchant & Co,, 63

* Broadway, New York,

Pulverizing Mills for all hued substances and grinding
purpones, Walker Bros, & Co,, 234 & Wood By, Philn, Pa,

Stemm Hammers, Improved Hydranlio Jacks, and Tabo

Expanders. It Dudgoon, 31 Columbia 8L, Now York.

Mussrs. Alsop & Clark, Jacksonville, l"lu..n!h runing
1hOL of ** Downer's Boller Liquid,” writo thus: * Your
Bolloy Loguid 1 al) that you reprosont 1t Lo be,  Inolosed
Hnd slght draft in sottlomont of bl Ulosso ship us in-
Othier LI o' onee.” It stands the tost of a thorouxh
sl AL Downer, proprietor, 17 'ock 8lip.

Klevalors, Prolght and Passenger, Shafting, Pulleys,
a0d Hangers. L. 8. Graves & Son, Roohester, N. Y.

Mackine Cut Brass Gear Wheels for Models, ete. (now
Hst), Models, experimental work, and machine work
Eeborslly. D. Gilbert & Son, 212 Chester 8¢, Phila., Pa

Howand's Beneh Vise and Schledwr's Bolt Cuttors,

Howard Iron Works

Srcientific Amevican.

379

——— =

Hally System of Water Supply and Fire Protection for
Clthes and Villagon, Beo advertisement In SCIRNTIFIC
AMERICAN of this wook,

Bost Power Punching Presses In the world, Highest |
Contenntal Awani. A ILMerriman, W. Meridon, Conn.

For Salo—Tly A.J. Riddle, Bufauls, Ala,, seven Noga- |
tvon of Andersonville Btooknde Prison, takon August
17, 184, while 300 men were Incarcorated. Mo of
| platos, 4% x 83, Prios, $40.

Deoxidized Dronge, Patont for machine aml engine
Journals. Philadelphis Smelting Co., 'hila., s,

Haviog enlargod our eapuelty to 0 croeiblos 100 1h, |
Oneh, Wo are proparod Lo maka castings of 4 tons welght,
Pittsburgh steol Casting Co., Plittatinrgh, P'a

For Shafts, Pulloys, or Hangors, call and see stock
Kept at ™ Liberty 8t., N.Y. W Hollers & (‘o

Wi, Sellers & Co,, Phila,, have Introduoced a new
Injootor, worked by o siogle motlon of n lover,

Wanted, ~The address of ** manufueturom of noyvol-
o " u-mnl Dros. & (,o P Wln\sllu. Wost Vlmnll

m BOOKS AND PUBLICATIONS,

woneN BiseNsanses,  Von L Buartels,
Berlin: Ernst & Korn,

Contalns a clear and conclse description, lustrated,
of the stations, freight depots, cattle yands, oll docks,
water powers, coal yards, switehos, turntables, signals
and signal service of tho Amerloan rallways, The
author traveled on the Ponmsylvanin and Westorn ronds
In 1896 and %7, The sabject of which the book treats
was not well known In Germany, as can be seen from
the fact that this book was published upon onler from
the Secretary for Commerce and Manafactore. We are
Indebted to the Smithsonian Institation, Washiogton,
for a copy of the work.

Taures or e Pusciran Seeeps Occor-
RING IN MECHANICAL EXGINEERING.
P. Kecerayefl. London and New York:
E. & F. N. Spon.

This little pamphlet must prove of great use to me-
chanlcal enginecrs and users of machinery, especlally
s the subject Is meagerly treated In pocket engineering
books.

Tue New Excraxp Busixess DiRecrory
for 1879. Boston; Sampson, Davenport
&Co. Svo. pp. 1,576. Price £6.00.

This, the ninth Issue of the New England Business

Directory, will be of practical valuo and assist to

Brermens EINRIOTUNGEN AUF AMERIKAN: |

M P, C J., referring to query (20),
S, current volume, writes: It secms o me the snawer
| should be four feet Instead of three, A, Tost the gues
tion practically by weighing any uniform Lar of iron on
two sctilos, or spring balances. If it was placed at 4
foot the two men would carry two thirds and & part of
the other thind, Seo answer to W. P, I on this page,

(4) W. P. P. writes: On page 283, current
volume, query (90), relating (o the earrying of a 12 fool
shaft by threa men, two earrylng it by means of a lover

,lllnlrl'mln tho welght of the shaft equally betweon the
threo mon, the lover should be placed three foet from
the end, Is this eight? 1 think it ehould be placed 4 feot

| from the end, because the 4 feet one wide of the lever
would balance 4 foot on the other slde of the lever, leay-
| Ing 4 foot for the man at the other end, Am I right?
A, True, 4 foet on ono slde of the lever balances 4 foot
o the other—but this does not leave 4 feet for the other
man Lo earry, but one end of four feel. Seo pnswer o
F. Q. J. on this page,

(5) I J. P, asks if the Corliss engine
which was ot the Contennial was the largest ever bullty
A, Wo belleve 1t was the largest Corllss cogine which
had been bullt up to that time,

I (0) A.D. R asks if the mercurous sul-
phate battery gives off polsonous fumes, or fames that
wonld destroy metalllo spparatas, A, If pure sulphite
wore used the amount of anything glven off would ‘bo
Inuppreciable under ondinary clreumstances, Thess
batteries should not, however, be kept In & warm place,

| @ J.H. G. asks: How can I make an
emery wheel out of a cast fron one? A, Cement to the

periphiery of the wheel a strip of leather, allowing the
'ends to overlap each other. Coat the leather with
mather thick glue, and roll the wheel In emery heated to

By about 200° Fah,

(8) F. L. R. asks: What causes halos
! around the sun and moon, and what do they indieate, If
| anything? A, They are formed by reflection of Mght
| from minute crystals of fce floating in the atmosphere
| or from watery vapor. They generally indicate a change
of weather.

(9) C. M. R. writes: 1. T have constructed
an Induction coil, 13§ inches by 135, Nos. 25 and 34 #llk
covered wire used In fts construction, and cach layer is
insulated with parafiined paper. Also a condenser con-

every man having bosiness interests in, or connection
with, those States, Its classification is such that one
can find in & moment the names and post office address
of every man or firm, in any business, in any town in
New England.  The book is well made, and contalns a
good map of the Eastern States,

mxmz TO CORRESPONDENTS.

No attention will be paid to communications unless
accompanied with the full name and address of the
writer,

Names and addresses of correspondents will not be
glven to inguirers,

We renew our request that correspondents, in referring
to former answers or articles, will be kKind enough to
name the date of the paper and the page, or the number
of the question,

Correspondents whose inquiries do notappear after
o reasonable time should repeat them.

Persons desiring special information which is purely
of a personal character, and not of general Interest,
should remit from $1 to $5, according to the snbject,
as we eannot be expected to spond time and labor to
obtain such information without remuncration,

Any numbers of the SCmNTIFIe AMERICAN SUrPLE-
MENT referred to In these columns may be had at this
office. Price10 conts cach,

(1) A. McC. asks: 1, What length and
#izes of wire for primary and secondary colls would be re-
quired for an Induction coll to glve a i Inch spark for
the electric pen described in No, 8 of present volume
for February 22, 1879, p. 1217 A, Wind over s well
Insulated core of No. 18 annealed wires, 3§ inch in
diameter and 344 inches long, two layers of No, 16 silk
covered wire for the primary. For tho secondary
wind over the primary sbout 16 layers of No, 86 silk
covered wire, lusulating the separnte layors as well as
the primary from the secondary with two thicknesses of
shellacked writing paper. You will need a condenser,
| 2, In * Notes and Queries," No, 3¢, March 22, 1570, you
| unswer o ko question from AL L, 8., by saying ** a coil

giving on 8 fnch spark will do,'* This Is ovidently a
‘mlnprlnl; un B Ineh spark sa very powarful one. Do
you mean o A4 Inch spark or an 8 fnch coll? A, It was
a misprint; itshonld read—a Y (one eighth) Inch spark
will do. 3. T have asmall coll made for a medicowleotric
| apparatus, Itis 2 Inches diameter by 53¢ tnchos long and
glves powerfol sliocks, but, though 1 haye made foritn
condenser with 450 square Inchies tn foll (700 fn connting
both surfaces) It will not give a spark more than one
twenticth Inch long, when used with the zlne and cop-
per, sulphato of copper battery jar belonging to It 1
haye used it with a more powerful battery, before ate
tnching the condenser, hut could see no wpark, The
elrenlt broker In o thin spring about one-Aftioth ineh
thick, nine-thirty-soconds inoh  wide, 144 fnoh long.
Does it need moro wire, & botter, £, e, lighter wpring, or
more battery power? A, Itis probable that the coll Ix
not mady with safelent care togive o spark of any cons
siderable Jongth,  The insulation must be very parfect.

(2) L. writes: 1, In  making brass cocks
that are need to control the fow of water In hydmulic
cotton pressos, can they bo made solld by using a core In
the monld? A Yes, 2 If a coro can be used, what
should It be made of f Made of common sand they all
cowe ot full of small holes Just under the sealo, A,

| River sand 2 parts, Joam 1 part, and & vory ssanll quans
tity of wheat flour, Mix well togethor and molsten
preparatory 1o moulding, with stale beer or with water
| 1o wihich o Jitthe molasses has been added.

taining 824 square inches of surface mica Insulated. Have
proved the Insclation with galvanometer. The coll
without condenser will yield a spark % of an Inch, bat
with condenser in primary circait, as per drawings and
description in Screxrorio AMERIcAR SurrLexexTt, No,
160, Fig. 4, the spark will not pass even at half that dis-
tance, though the shock which one may recelive by com-
pleting the circait with the hand is preatly incressed.
| Are these resalts sach as might be expected, or should
the coll yield a spark at greater distance with the con-
denser in, and if so, where is the faalt? A, Your pri.
mary wire is too small, and your condenser must be in
some way defective, See that the two parts are every-
where well insolated from each other, Possibly less
condenser surface would be better; the coll shonid cer-
tainly yield a Jonger spark with than without & con-
densor,  Seo reply to A, M, on this page. 2. How s
the Trouve battery coustructed? A, Bee Screstivie
Axicax Svrrrexext No, 150,

(10) J. W. W. writed: T am making a dy-
namo-electric machine according to dmwings in Sur-
rLEMENT No, 161, only three times the size instead of
twico, What wonld be a suitable number of wire to
wind the magnets and armatare? The machine is in-
tended for general experimental purposes, with refer.
ence more particalarly to the production of a small
clectric light, A. You would probably obtain good re-
sults by winding the magnets with No, 14 wire and fll-
ing the armature with No, 16,

(11) C. B. B. asks: How can I polish fancy

woods? A, Apply with a woolen rubber a mixtare of

Icoholie shellac Ish 3 parts, boiled linsced oil 1 part.
Rub the work briskly unti) the shellse Is hard.

(12) J. A. D, writes: In No, 162 of the
SOIEXTIFIO AMERIOAN SUPFLEMENT You describe a sim-
ple electrlo light. 1, How many Bunsen cells would be
required and how long would the lght last? A, It would
require about § or 10 cells. 2, Would a piece of carbon
frota a lead pencil answer for the thin carbon rod? AL
No, & In No. 100 SCENTIFIG AMERICAN SUPPLEMENT
is a description of an Induotion coll. T there a simpler
way of making a commutator, 1f %o, please describe ity
and if possible by dlagram. A, Se¢ answer to W. G. 8.
on this page, 4. How longa plece of tin foil is needed
for 40 square feet of surface It 1t Is one foot wide? A
A0 foot,

(18) W. G, 8. naks: 1. Could the commu-
tator described In conneotion with the induction coll
(Screxrivie AMEncany SurrLeseNt No. 166) be made
like that of Professor Hughes' induction balance (page
24 In current volume of ScrEsTIFie AMericas), and if
#0 doseribe conneotions and give detalls of making? A,
You may make one on o slmllar principle by connecting
with oach binding post a button, and driving three
round hoaded scrows (nto the boand, so that elther the
midille screw or one of the onter ones way be touched
by one of the buttons, and the middle and the other
outer sorew may bo tonohed by the other button,  Cons
nect the middle button with one teeminal of the primary
cofl and the two onter buttons with the other termingl
and you have it. 2, What woull bo the price of the fn.
doctlon collr A, $35 to $40. 8. How can T make a pair
of wpoals suitable for a telegraphic Instrument or elee-
trio call bell? A, A you do not give the reslstance of
your proposed Hne wo ennnot give you a definite answer,
If the bell and Insteament are Intondod for experimont
only, probably the following wonld do: Tura two very
thin wooden spools, 13§ Inch long, ¥ inch Internal
dlametor. Wind thom with about 8 layers of No. 20
cotton covered wire, 4, Conld T make o Trouve battery
of u number of glno and copper plates fn the samo cell,
and would §t bo of suflelont power to be foltt A, You

will not he able to feel the eurrunt from 1t without uslng
a great number of pales or employing au Induction coll,

page |

and the other by taking one end, you state that to

oan make # battery fn the way you proposo, but you |

(14) J. A, McC. asks: 1. Is not the office
of the line wire tn the acoustie telephone to transmit the
vibstions of the diaphiragm from the transmittiog to
the receiving lnstrament? A Yes. 2 I this be cor-
rect, would 1t not be better 10 use as light & wire as pos-
wiblo? A. Yex & If thin also bo correct, wonld it not
be botter (o use hard drawn wire 6o account of strength
and Hghtness, instesd of soft? A. No, on sccount of
Its resonance, 4. What bs the durability of the diaphragm
In this Instrument when made of thin iron, or has it
boen teated? A, Wo noe no reason why It should ever
fall, 6. In there any more danger of damage from light-
ning oo Unes of one mile sod less without ground con-
nections than there would be from a badly pat ap liht-
nlng rod 1o a house or other baliding? A, More dan-
gvr o the operator becsuse the line extends over s
groaterarea. You shoold ose a ightnlog arrester, 6, Can
yon tll mo If there In any foundation Infact for the idea
gonerally prevalent nmong westorn hunters thata breech
loading shot gan will not shoot as well as & mozzle
loader, everything else being equal both as regards close-
noss and penetration? A, We think s well made breech
londer the best,

(15) J. 1. W, asks for the best way to
koep steam bollers through the summer that are used for
heuting purposes in winter, A. Fill them entirely full
of water und paint the outside well.

(16) D. B, B. nsks can power be obtained
by alr prossure ln the eylinder of an engine In the sume
manner as from steam, A, Yes, See Mr. Haupt's report
publistied In Now, 170 and 137 of the Screxmiric Asent-
CAN BUPFLEMENT, P
L (11 J. L. G. asks: 1. What is meant by
saying an engine cuts off at 3§ or 1§ stroke? A. Culting
off the steam st the time when 3 or 15 the stroke s
made. 2 How s the valve set when it cuts off at 35
stroke and when It cuts off at 1§ stroke? A, Wecannot
explain (o you the set of the valve, as & depends upon
the kind of valve and valve motion., 3. Are the fire
shovts of a large flue boller the sanse s the other sheets?
A. Yes, 4. What Is the diagram often mentioned in
connection with steam engines? A, By examining the
back numbers of this journsl you will find descriptions
and cuts of engine disgrams,

(18) D. C. H. asks for a receipt for making
paste to make paper adhere to tin. A, Soften 4§ parts
| of glue In 15 of cold water, and then modertely hest
,mm the solution becomes quite clear. Then add 6
parts of boiling water, and agitate, In another vessel
| stir up 30 parts of starch paste with water enoagh to
form a milky liquid without lumps, and into this pour
the boiling glae solation with constant stirrving. Con-
tinue the bolling for a few minntes, and add, after cool-
ing somewhat, a drop or two of carbolic acid to cach
gallon of paste. Keep the paste In closed vessels.
(19) P. A. L. asks if bismath is Extensively
meed. What Is its value? A, Blemnth Is chicfly nsed
for certain alloys, as Newton's and Rosse's fusible
alloys, ete. The basic nitrato and the carbonate are
used In medicine, Mogisterivm lismuthi or Nane de
ford is used as a cosmetic. Bismuth is worth about
$L.25 per pound.

(20) J. C. asks: 1. Do you know of any lo-
comotive in Wales or England that weighs 120 tons?
A. No. 2 What is the weight of the heaviest American
locomotive that you know of ! A, About 60 tons with-
out tender. 3. When is a Jocomotive heaviest on the
rail, when it Is running or when it is standing? A
When running up a concave grade.

(21) B. F. M. asks: 1. Will it materially
weaken 3f inch pipe to bend it cold into coil of 20
inches internal dismeter® A, No, if of good iron, 2.
Can a pump be made—and how—to work beiling water
coming out of boller at about 150 Ibs. pressure? I wish
to take the water out at one side and pump it in again at
the other. A. Place your pump a distance below the
Yoller, 0 that the water will il the pump by gravity.

(22) J. J. B. writes: A friend of mine has
in constant use three return tubular bollers side by side,
two of which are connected with one smoke stack, 60 feet
high; the third Is connected with another smoke stack,
same dimensions and helght as the one referred to.  The
smoke stacks are of brick, and stand abont seven feet
apart. The first smoke stack referred to has not quite
sufficient dmught for two bollers, the other has more
than enough for one, Will connecting the two stacks
be of any beneflt In running the three bollers, if =0, how
near the surfuce of the ground should the connection be
made? A, Yes, If properly done. The flues of all the
bollers should be brought together and then divided to
lead off to the two chimneys,

(23) T. P. H. asks: 1. Will not a keel do as
well as a center board in the boat of which plans are
given in No. 20 of SurrLeMeNt? A You will notbe able
to carry 20 much sail with the ondinury keel unless the
boat is ballasted, 2. If =0, what depth and thickness
should the kee) be made? A, 2 fnches thick and 43
Inches devp.

(24) J. H, €. asks: Can you tell mo when
and where oycloldal teoth wore fiest used for gear wheels *
Who is supposed to have fnvented them? A, Camus,
# French mathematiclan, deseribes cycloldal gearing in
a work poblished In 1752 aml trauslated (nto
about 1806, 2. Are the profiles of * involute * teeth ap-
proximate fnvolutes, or are they but one of the curyes
of eycloidal profiles? A, Approximate fuvolutes. 3.
Can you refer (o any work contalniug the history of
gearing? A, There Is no such work that we know of,

(25 W. R writes: 1. Buppose two cuo
wheel stemens of unequal slee ran with equal &
AtiIl wator, should the langer bout be nble uwm
suallor ono agalnst o ourrent becanse mwm
mMum smaller hoat? A»mq
umll-cm U
o
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' 39 F. A, 8, asks: 1. Will several magnets
in close proximity, If insnlated, retaln cach their sepa-
rate power? A, No, The magnots will matnally cn-
feoble each other, 2. Does poloting a magnet concen-
trate its power at the polnts? AL Yes, to some extent.
3. How noar the neutmal line on 8 maguet can the coll
be placed, and still have 11a effect in the telephone? A,
The ¢ofl of a telephone shouid be near the ond of the
mignet.  We do not think the telephone would work at
all witn the coll near the mean line of the magnet; that
i If the magnet were of any conslderablo length.

salt SctEsTIC
saturated gqueons solution of eodinm tungstate may be
‘used to render papor uninflammabdle. 2. What ehomi-
&mﬂhwahnbuhmmr
A Usually a m« m solution (hot) of
zine chloride,

@nJT. "ahhow&o remove the paper
pattorns from seroll work. " A. Moisten it and scrape
it off. It is better to tmeo the pattern than to paste
it on the work. Tt len pdplnw paste the pattern
unpleceehm_,pi preserve the whole ax a pat-
tern aftes -m wheels on the axle of a locomotive secure, and let tho

. | outside wheels bo twice as large as the center one, and |
ﬁh:&% :ﬁ':r“: !Eom‘mxl ‘:‘, :::, l.: | then wo Taise the trok for the middle wheel so that they
have common force pamp, 14 foch diameter by 4 inches | MY all have an oqual bearing on the tmcks.  Now In
etroke. Will the pump fores water through a 1§ inch pipe | traveling a certain distance of course it does not. take
w0 the hoase? A. Do not ase less than j inch pipe. 2. a8 many revolutions of the large wheelsas of the small
Will an air chambor on the pipe help It any? A, Yes,
3 How large a windmill will it take to drive the pump?
Al 8 fect.

@9) J. M. H. asks for dimensions for a

plessare skiff twenty feet fong. A, 20 feet long, 8 feet
8 inches wide at bottom and 4 fect at top, and 18 inches

make more revolutions than the other. How is the dis-
tance gained by the small wheel, and does it slip on tho
track? A. Asyou have two large wheels and but one
small one, and the same weight sopposed to be resting
on each, the small one must lip,

¥ A. No; magnetic atgractlon is Inversely as the | (‘ur bruke, F. A, Mathowa......... P e I 215,014
‘(nr brako. N. Webb.....vun.. ) -

| Choese box, A. Winston .......

3 ! Chie . K. 8. Renwick.
(40) J. M. 8. writes: Suppose we place § | Chicken brooder axdobe

! Car coupling, H. Wobstor (r)..
Car door, freight, G. O'Hrien.....
Car door, fre l|.l|l C. R. Shellert
Car, dumping, S .lnhmun ........
Carseat, C, C. Mason ..., ...
Car, stock, ¥. B. Hall ........
Car, street, Hardle & James....
Carburctor, F. G, Schuchard .e
Carrisge top tron, T, F. Van Luven ......
Chain, driving, Ho Wo Hall cooe vons vvvveananens
Chialn or searf, fastening for a gunrd, L.F.Brooks
Chock hook, W. J . OWen....coviiiineiviiiieinannesas 2N 215,00
A
S0

{ Churn, W. H. LIghCaP....ccvoaivicnvacsanes roese U519
| Churn dasher, W, R. Walker ., «rea 315196
| Chuarn power, W. H. SWOREET. ...iiiviiienins o 25087

one, bat as they are all fast to the same axi¢,one cannot |

(41) G. W. E. asks: If yon take two cog |

.. 25067

Clock, ship's bell Indicating, 1L ¥. Ihm Jr. ...
Clothes horse. . W. Green. ....ovvver vevnees . 5118
Clothes pounder, J. Hass, ..., us12
Clothes pounder, . Squire ...... « 21517
Clothes wringer, J. D. Van Dusen .............. . 25185
Coal breaking cylinders, device for extracting

teoth from, B. H.JODON.. secreeisrscncarsnnsnnss 215151
Coal washer, bituminous, S. Stuts. . 25,181
Coffin. M. A. Frost,..........cucc0 . 5165
Collar fastener, shirt, L. E. IAmbert 215002
Condnotor, A. T, Stearns . ......... 216157

Convertible chair, F. Jensen..

: - : Copper, refining, M. Chapman 215,006
::‘r"; wl::t: SRR il 4 becken A1 Kem 2 wheels of the same diameter. the samo number of cogs | Corpse cooler, M. A, Frost............ 21,98
' etc., place one of them stationary and revolve the one | Cotton press, steam, R. Stenhouse .. .. 0506
20y G. L. W. asks: 1. What would be the aroand the other, how many revolutions will the mov- | Counting register, G. C. King ...... . A58
power of £1 engino 8 inches by 10 inches stroke, with | able one make passing once around the other? A. Two. | gmrnlo: ';mn 'I‘)’I:kteg....l.d vee .2’1;‘5-:112
pressure, maki 0 revolutions Ty com rchild & Hazeltine..... ....coveeees 25,1
m 'r;lee page Wrd), cnnrtzml:“ml':nm of thes‘: (#2) E F. writes: T would like to know if | pamper, armught regulating. B. S. Dunham (r)... 8828
ExTIFic ANEmICAN. 2. What is meant by mean cffec- | there = anything made 5o as to fiiter the water before | Dental engine, E. T. SEarr () e 8504
tive pressure? A Average pressure on the steam side of entering boiler, and is now in successful opemtion, and | Dentist’s chair, E. T. Starr.... - ‘-'If.‘h‘s
the pistan, gremer than the retanding pressure on the | Where it can be seen or had; or is there any composition D:irl?:kl’t‘h;i& P. “i'""‘m!---- 215,190
exhanst side or liquid, when mixed with the water, would precipitate | g ole, self-adjusting. Burgner & Parder. '.'1.':.((0
O the sediment to the bottom as'in a tank. | Drying apparatug, G.F. WHon .. ....coovnvennn 25,12

A If you are
troubled with a lime deposit, there are various feed
water heaters that will relicve your trouble, as they are
arranged o as to deposit most of the lime in the beater,
tight. Woald we gain anything by patting e<pansion | yarionz materials are used to afd in the removal of de-
Jjoint in the line. and if =0, woald one be safficient? A. o0 hut an analysis of the water should be made
Certainly, pat in an expansion joint, or else m‘pend the | potore proper advice could be given.

ipe 80 that it can expand and contract freely. 2. Will s
mm, cement mpm pipe or a boiler? A we! (@3) C.C. S. asks (1) whether two Iubri-
think not., cated hard substances will wear longer together than

one hard and ono soft. A. Yes. 2. Would the result
(33) H. F. asks: Is there -any astronomical be the same where there is no lnbricator used? A. Yes,
reason known why the earth, oneof the smaller planets, | 1y 5o the hard surfaces would wear the longest.

was selected by the Almighty {9 be the habitation of |
man? A. Neither known nor possible to be known. 1t| @3 J. 0. H. asks: Can you give me a

does not fall within the province of astronomy to dis- | Temedy for excitability, while reading or speaking be-
cover the motives of the Almizhty in ordering things as  fore a school? A. Force of will and practice are the

(81) “Subscriber” writes: 1. We have a
iine of steam pipe,one hundred and twenty-one feet long,
and have =ome difficulty in keeping our onion joints

| Explosive compound, A. Dieckerhoff,.....

... 215,191
. 519
.-« 215,108
....... - 5,167

Drying apparatus, Wilson & Catlin ..

Fare register, p . F. O. Desch
Feather renovator, E. Schmidt ....

Fence,J. W. Temby . .cucavunues .. 215388 |
Filter press, A. Drevermann.. . 215108 |
Fire escape, W. ROF0® ....ocvevnnrnnnn .. 215108
Fire kindler, R. & T. B. Monosm!th . 5066
Fire place. C. L. Lefebure....... asons 215063
Fish trap, H. Webb .......... . 25081 |

Fluting machine, M. W. Boon.

Gases, process and apparatus for generating com-

pound, C. M. T. Du Motay (r) 865

they are. Science endeavors to discover the conditions | best remedies. It is said that a m y inhalation
of phenomena: it has no business with the infinite why , of the vapor of ether will quict the nerves and give a
of existence. | feeling of fid , but we sh

(33) C. P."M. writes: T have made a phono- | 2T 7™ s
graph from drawings in Scorvrivio Aximicas Sorere- | (39) T- 8. V. asks: How hard or how soft
axxT No, 133, but fall to make it work. I have fol- Wwill cast steel require to be before itis tempered? I
lowed diroctions fmplieitly, and I thought perhaps you claim that it is tempered when it is extremely hard, or
might give me some ﬂzht ,,. m some essentinl part that | When it is annealed very soft. Am [ correct? A, Tem-
1 had overiooked kes the groove all | Pering iz reducing the harduess of a plece of steel toany
right, bat does notf-eem to make any dots if I spesk | degree short of the sofiness produced by annealing by
into it, nor does it reproduce sound when turned back.  the application of heat. The operation of hardening
A. Itmay be that your diaphragm is too thick or too = 9oes not properly Include tempering,
beavily damped, or it may be that your moath picceis | (46) J. R. B. asks: Can you give me any
not tight. You should also bear in mind that it fs tie- | yeceint for bending white oak save the ondinary way by
cessary to speak quite loudly and clearly to the instra- | qmines s there any composition used¥ A, We do
ment. | not know of any composition for this purpose. Boiling

(34) J. J. B. H. asks for the meaning of | the wood in water Is sametimes preferred (o steaming.
the term * angular aperture. ™ as applled fo microscopi- l (47) F. P. asks how much and what size
B wich e e i 0 i, | S s o e e v
transmits o the e7e, is called its by

o angular sperture. two cells Grove's battery. A. Yoo do not mention the

235) T. E. W. writes: If a hole were made  Purpose for which you Intend using the magnet. Sop-
throngh the earfh, passinz through the center,and s | | posing you intend it merely for experiment, we suggest
ballet dropped into the hole, would the bullet stop at winding each core with § or 10 Jayers of No. 20 wire,
the center, :d p:; tl::gh nuunyunh other side, os- | MINERALS, ETC.—Specimens have been re-
cillating to ngz a litte distance each tim v » 'l v
untll i inally R e by T Hika iatst 'mﬂ':i : ccnet'l from the following correspondents, and
Dot pas the conter; thit at the center the weight examined, with the results stated:
would be pothing, the attrsction nothing (or balanced), J. C. McL.~It is a fine sample of ashoestos,
and the velocity nothing. l]fdrudhnldnlhull‘ N & B
woald reach the center with enormons velocity, and be | :
carried through 1o the other side. Please say which = = On s Solution of the Conyict Labor Question, By
rizht. A. Wethink your friend ix right. The bullet, D.D. S,

Bpon arriving at the center of the earth, wonld have an | On Solar Cirealation: Heat and Light, By E. ¥. D,
mdmhndmunuow-pmhorm ' On Rotary Motion, By ILJ. M, M.

tam, that would be expended by passing besond o D
center against the action of gravitation, then would re-

turn again ander the action of gravitation.

(36) “ Student” writes: 1. T havean engine,
¥ inches dismeter and 12 inches stroke. Parchased it
for 15 horse power, but with 300 1. steam and 10
revolations per minute, T ealenlste 2170 by your rule,
allowing 15 for friction. 3. Am 7T correct? A. \'01':
but have yoa sufficient boller? lxh-bullnmmmml
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id greatly prefer the {

eogine to get that amount of power from. 2. Have |
sufficlent power to mn 3 54 Inch circalar saw in heavy
mhhfdtm:mlngmumc-mcumrrl

A Xotac proper speed. 3. Can | run 224 inch barr |

AND EACH BEARING THAT DATE,

[Those marked (f) aro relssued |.q|nnu ] 5

corn mill and 70 saw cotton Zin at onee? A, We think | Anlmal teap, ll’ TARMEE o 05058 Lobsss saPRen i is wi sith 25,040
not, (o thelr fall eapacity. 4. What mte per minute | i";‘";d“""’ '" ‘:,l Sypbard AR
mast 'run sy ssw and grist mill in order (o obtafn the | 3 o m:k'c?'(’xn'u:':‘:’ yoss “:"ﬂ
best resulia? A, Consult & good millwright, as it de- B“'g.,.,.m.'.- J.J ||¢.,y,..- roaghci 4 2|s:uq
Mmﬁekud'wkywmllhmm do, % ! Ba f SOBRITON. . sos X
. nd cutter, wire, B, Conarroe 215,00
IsaSfoot driving whesl too Jarge for 12 inch stroke? Baaket, W, FoRDOlOr. .oovvviiniieenes oo« 215108
A. No. ' Bed bottom, K. Johnson.. ... o 610
BN A B B. writes: 1 have & mercurial | neamees, sartee 2. Ko R
barometer from which some of the mereury hos been | Billiard cue tip, ¥ Ku;nln ‘ ;:::ll:l‘
spilied.  Will it tndicate the changes in the woather Hoot und shoe odge tritumer, J. lb “- danll cees 21510
oorrectiy? A, No, It should be refiiled. This you may | Boot and show beel stiffuner, 11, A, Thompson ..., 2518
do by Inverting It, pouring in mercury, and jarring it to = Boot and shoe natler, L. Goddu FIERE )
remove every particle of alr. Root strap, W. Bmith . 21510
= - 2 Boots and shoes, making. J. Flobart . Nhion
m’ T A 8 ”kﬂ 1. “ﬂ"lll itnot inorease Foots and shoos, making, W. 1L, Millor SIERTH
the power of an electro-taaguet if, with a given battery | Bottle stopper und fastenor, € 8, Thom pson 215409
power, | connected gronnd wires; eonneeting the — pode Bottle stoppor, internal, Harrett & Dalloy LR

Box fastener, J. 1, Stovens 051
215 Dia

digectly with the earth by one wire, and running the
current from 4 pole 1o another gronnd wire after passing
sround the magnet? A, No. 2 Woald & magnet made
of % ineb fron, the poles 33 Inchies loog, wound with " 0T
Now. ) or 21 wire, and connected with two cells Callade | Bustan. 1. Nieuel
battery, attract with moch force at X Inch from the | Calendar, W. 1T, Cury .

Brazing, process of, W, Mason
Brotzel masebine, Lamport & Hulor
Broow handle stripor, 8. Lang

| Oven, bakor's, G. Brake..... PR e . e
Packing ring for piston hoads, J. Tiarper.. PR LRG|
Palnting wire cloth, machine for, J. H. Do te.. 2w
Paper bag holder, W. H, DOBLY .cconvvriensrnnrnass 2549
Papor boxes, construction of, T. W. Dowling..... 215,1%

Gasoliue burner, F. A. Lyman.. 2500 |
Governor regulat gine, L. C. Taber ... 215182
Gruin binder, H. A. A ORI . T o e aeas sasassunee 2450
Graln binder, Baker & Withington (r). cesses. SR
Grain drying kiln, C. W. Boynton (r)..... -  See

Grain from cars, unloading, T. L. Clark .
Grainmeter, E. Reisert........
Graln separator, J. H. Sturgeon... .

Grinding mill, middlings,d. Jones... A5
Gun Jock, W. M, Scott........ ..... oo ASMR
Hame fastening, S. L. Denney e 2495
Harvester, 8. W. Moore.... ... .. A5G

Harvester, G. H. Spaulding (r) ... oo cevee crnvees
Hat bodles, ete., machine for felting and hardon-
IO < G MOOREE: 5 st inovivna 6w )t illna s s orani I Db
Hat sweat lining, 8. Beatty ... vee 215008
Hay tedder fork, F. G. Butler.
Hoo A, J. StODo .veininiennnee
Holsting machine, T. N. Daviy.
Boldback, vehicle, H. F. Morse .
Horse rake, C. R, Patterson ...,
Horseshoe calk, G. K. Flower......
Hot alr furnace. H. M. Chittenden..
ITub, vehicle wheel, N. P. Bowsher..
Hydmnt, E. A. BOnson ...eoevveenss
Ice planer, B. D. Haley ...
Injoctor and cjector, steam, J, I, Trwin .
Jewelry, manufacture of, G. H. Faller............ 215113
Key board instrument, self-piaying attachment
1200, B, F. O'Nollls. cccsauvscossnacsanasanaasaincens 215,00
King bolts, serfes of dies for tonnlu the heads of,
R. R. Miller (r) ....... ssstesaneseaivassesnsiravene
Kitchen eabinet, C. Romine ..
Knife grinder, L, H. Stellm-nn
Knitting machine, J. L. Branson..... R .
Ladder and troning table, combined step, H. C. &
E. L. Shanahan .....
Lantern, L. G. Massow. . p canessnsess 20502
Leather working, edgmllool fur.z. ll. l‘nmln 205,169
Lightoing rod maker, W. I, Munn(r). vens.  ROWL
Mandrel, saw, T. N, BROrY. ooviviian s > .
Moah tub, M. L. Belvalloy. . coooiivnnnien o0
Measuring machine, rope, Slmms & Porter..
Maedieal compound, J, E. Klebor ...
Motallio oan, G, X, Merrill ir).....
Micrometor guugo, B, A, Dourquin .,
Minfog. placer, W, C. Kore ......... asisepiense
Motor for sewing machines, ote., T, B Carr....... M
Musieal box, . J. A, Motert. . R LT
Muzzle, horse, . ¥, li)mml".. « 28I
Nall foeding machine, F. Myors, . L nnam
Nalls and shoo rivets, moaking wire, . Evans.. ..
Natling machine, L. Goddu . cooveieieeanans ssvese o MY
Non-conduoting platform design, B, L./ Palmor (r) 8,007
Nozzlo, variable exhaust, Congdon & Wood...... . I m
Outler pipo for sinks, oto, 11, W, Atwater ..

sesensessnsaennennesavsersnass SARLIL

Paper fooding machine, C. Ellery ........ seceanees TBOGL
Paper, machine for making wood pulp for, R. D,

Mossman (r),. i Fvesenti N
Papor shocts, 1, nnhlno lnr lcodln(. L Ihtlo' 215 008
Planoforte sgraffo, C. W, Brewer ... .. coeeerenes N5 000

Pleture foame, 1, 1000 .
Poture nall head, J. J. Inn‘hlln
Mipo coupling, W. Coler, ..
Plow bomm, W. J. Dall,

215,108 ;
Folding chair, W, DIeffenbach ....ccvvriennnnnrennes 2495

B3| 1y ronn trimming, J. GOPSOn..oeeecens. ...,....Il.!ﬁ.

Rallway. stroet, Tl E. JODO® . ooiiviiacsiviinnsins
Hallway teack, O. Macdaniel
Raltway switch mechanism, streot, C,

A. Pingroe. 21500

Reciproeation regulator, sutomatic, J. K. Crisp... 21507
Reln gulde, cheek, J. K. P Mine . neaw
Rock deill, U. Cummings ... «oooviiiininnin oo N5
Rock drills, sliding valve for, T 0. Murphy....... A5
Ruobber, conting metallic articlos with vuleanized,
L. AQams, Jticicciecsonsnsniseqsnnasndsnavsdornnons 25,04
. Saw. firo wood dmg. Fagan & Honry . 26,100
Sewers, eto., tmp for, H. W, Atwaler., MR
Sewing muchine, C. B, Tro0..cooviiiivaiinies <o N0
Sewing machine tuek markor, A Johnston ., ... 24500
Shingle machine, D, W. E@ery ..o Sauiesli ey N610
Shoe soles, ete., composition for waterproofing
and lubricating, H. OBOT oviveirrnscnsensonins 25m8
Sifter, ash, A. Feuner ......... o 9T
Skate, roller, W. C. Turnbull . LY ]
SIate, €. C, Shepherd (r) voovenes voveees T
Spinning machine spindle, T. Mayor., .. L nsae

Spinning mules, automatic olearer fur..l. nmmhlc 2.

Spools, tool for turning tho ends of, T, B. King... 21600
Spring clasp. E. U. Atkinson.. ns0e
Equare, try, L. 8. Starrett L2500

Stamp hnuurylm'qv.mru mills, R. F. Bridew. ﬂ 215,000
Stamp, band, F. 8. by

Stamp mill, C. S, blanclunf-ld‘...... ." Mm‘
i Stamp protector and bang retainer, beer, ¥, A

‘ Stegner ALITH
Station indi LA

Steam and hot ulr kiln for drying lnmbn l wumx 251
Steam bollers, surface blow-off for, L, Helnhardt. 215161
Stovepipe thimble, N. D. Moroy¥. ...coviviiinnninn. 1540
Stoves, means for attaching urns to, C. Foller ... 215112
Tap wrench, C. E. Billing# .. covvivviiins wus -
Target and target stand, Wright & Thorne.
Target, ball, C. V. Boughton. 5. .cuveeee = 3
Telegrnph box, fire, A. Ballard......cccoveinnneen
Telegraph key and switeh, W. E. & J. W. Bnby.. 050G
Tent, G. C. DOAN. cccnvrrersesss
Testing machine, hydraulie, T. Ohen 05067
Thrashing machine, flax, G. W. Estabrook of al. . 215068
L Asan

Toy, mndy. R. H Moses .....
Track cleaner, G- BOCK ..;ivssresso sssdrssevavssssos !lm
1Tmpforvnmplpentrommhlinl.ll w.

|  Atwater..i.iiiiciees o S
Truck, hay, G. H. Smith. ........ 05,15
Trunk bolt or cateh, 0. D. ﬂum ...... . NS

Trunk, electro-magnetic burglar alarm, A W H.ll 1510
| Turnstile register, F. O. Deschamps ....... ...... 215,104
Type writing machine, P. Doming. .
Type writing machine, F. F. Warner.
Valve attachment, safety, H. G. Ashton.....
Valve, slide and steam, A. 1. Matheslus. ...
Valve, vent and check, F. Richardson ...,
Vapor and gas burner, H. MeConnell.,
Vehicle spring, H. GandIner........ ... 7
| Vehicle seat back and shifting rail, 8. B. Cox..... 215/M6
| Veneer, wood, A. B. RIOC....ivciiiiiiiininns sommen
Vessel for preventing the shifting of cargoes, ma-
rine, D. K 1
Violin, 8. B. B .
‘\l‘on body. H. H. RIODAIIS ecvivvrnrirraninnans
| Washing machine, J. C. Merritt..... ..
| Waste pipe attachment, H. W. Atwater.,
Whater cooler, G. H. Mettoo .oy wivvniis

EEEEE%%

Welr or ealsson, floating. K. Moller
Wells, tube clamp for oil, 1. N. mnaamc S
Wheel suppo mumwlﬂo.m
Whiftletroe, D. Foley
Whiflotree, S, L <is
Whirhielg, H. V. HARE. .o covecneinccrncnsnanins
Wind wheel, 8, E. Alden : :
Windmill, T, M..... "

E-’E“i'%Eziﬁ%zﬁﬁ%é&%ﬁ%&&% :

Wrench, J. G, &0.0. Joh

TRADE MARKS.
Artificial preclous stones, Franklin Jewelry Co..... 7’
Baking powder, J. HOWBON v, coevernesranssnnssanan g

Crackers, bisouits, tu-. 4.3 hndutco........... 78
Hats, R. Dunlop..... 747
unpm-um Pabst & Arming..... . 7.0
Modicinal pad or oushion. J. A. Hatry ......... 5270, 732
Modictnal compound for the cure of scrofols and

tho like diseases, H. B, Stevens ... 1’
Modieinal compound for the cure of pain and Y

fammation, H, R. Menl.m
Rood organs, J. Estey & ‘
Shirt walsts and drawors, Morison & Hutchinson. . -
Hoap, R M, Burwoll & Sons..ooocommnes on sonees
Whinky, J. W. Gaff & Co. ; 140, T
WWhisky, W. T1, HOMES ....ociie <o vaeesnsatnesn =een 1505

DESIGNS.

Radge, L, X,. Charchill
Clock fronts, . J. Daviex

Fireman's hats, E. Calrns :
Font of printing types. A.um-...........

"otato digeer, B W, ﬂlﬂrl ......

Prioted fabrie steamer, J. Smith s

Printing pross, osolllsting, 30 A Manley ....ooonee nson
Projectle, Lo A Morriaim. . cooce vorsne snnsnss Lo ms

Falloy, Joose, M. I, Websater ... ... 5,18
Pamp, direot-aoting, 11 Strater, Jr., e N 0N
Pump, doublepoting, F. T, Draln ..o v 25,005 i
Pump, double-acting. Seymour & Chamberlain. 2519 |
Pamp, foree, D, B Hiser .., .... ml
Pump rods, ndjustable clamp lur. A Wllhco . nnim |
Pumpe, waste valve for, I, A, POer. . oooveciinnnens ’u.l“'
ook for supporting srticles over Inmp-fofh-l«-

Ing. 1. W, MMI08: . coisisncrrsensnrsiaansdiagnin 215,150
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A duertisements.

usbde Pace, onch insortlon « « « y J

l!n Page, xnch Inseetlon -« « -’t'} .‘1%“-: l'm:-'.“ f

CADout elght words to n line.)

Engravings may heaa advertisements at the same rate

per ling, by measurement, as the lettor press. Adver-

tsemenis must be recolved at pubdication office as carly
ar Thurs lay worning (o appear In nect issite,

STHIS WORK IS VERY RELIAR .
STRONUGLY RECOMMENDED B 'Ai'lliltg} ll"ﬁ?'bl’:
11 4% undoubtedty the cheagwst work of the kind
Jished, It contadng more than 100 large piages of clowly ar-
vangod matter, The author and compiler ‘:m covervd very
extensice omuml’. ik the veolpes and  dnabruetions are
cirried doven to the latest date. TR WHLL KNOWN N »
Asnul‘(\x\n_-l!;?;.\m:n:r:r‘ Iu:':’/\'m:‘uuu I8 A HUFFIOIENT
QUARANTEE ! CALUR M SCIRNTIVIO BT
T T 1O, e A, AMERICAN,

LIGHT! LIGIUT ! LaGun

Allen’s Useful C |
Allen's Useful Companion,
PELHE KING O 1300I<S !

BIZR, 84 X 0 INCIES . CONTAINS ) 3
LA N T00 LA 16 K, CLONKL Y |~|||N1'x?-“|-.:'q‘a‘nl&'i
UNDIEDS OF T1LURTIRATIONS AND DIA~
GIANN G THOUSANDN UPON THOUSANDS
OF NEW, ILARE, AND VALUANLE FouMU-
LAN, Ill(l'll:l:!l, THADE SROIRTS, MATH E-
MATICAL CALCULATIONS, TADLES, BOUSI-
NENS FOuMS, k1o, ;U i NO NEAULY
BVERY THADE, PHOPESSION, AND OCOU-
PATION IN CHIISTENDOM, und 18 & CoM-
PLETE GUIDE IN ALL DHRANCIHES OF IN-
DUSTRY, svith @ Coplous Index af (2 coltmna.

Pino Bnglish Clth Binding, Handsomoe Gt Baek. . 82 50
Fine English Lonther lllmﬁnu. Library I“.cuu(u‘xu:k ‘:Hc:l

WILE MESENT DY MALL PONTAGE 1'ALD, TO A PART
OF THE WORLD, On receipt of the price. Forelgn our-
roney recolvod, AGENTS WANTVD BEVEEY WIHEIRY, LIt
RUAL COMMISSIONS PALD. 1L B, ALLEN & CO,, "ib-
Jinhors, 60 Mureny st P RER Tanne o
CONTENTS IN SCIR TICAN, BEIVI. 24, 18T,
prpo 206, &3

STEAM PUMPS.

HENRY R, WORTHINGTON,
240 Brondwny, N, Y. S3 Water St Boston,
'l‘l\l\!‘. WORTHINGOTON DUPLEX P'UMPING ENOINES YOR

ATk Works=—Compound, Condensing or Non-Con.
densing, Used in over 100 Water-Works Stations,

STrAM Pusps—Duplex and Single Cylinder,

Price list issued Jan. 1, 1879,
with a reduction exceed-
ing 30 per cenlt.

WATER METERS, OIL METERS.

vn n~on Propared for business in the
YUUNG Rochester Business Unis
versity, # Clirculurs free,

G s nQ N
STEAM ENGINES TFOR SALE AT
bottom pric 8. 2 new 9x12 Horlzontal, 2 new 9x18 Horl-
zootal. 1 new 12x4 Horlzontal. 1 now 8x10 Vertical,
1 new 10x12 Vertical. 1 new 10x15 Vertieal. Tubular
Boller. second-hand. .;ﬁ;:ly o

CAMPBELL & RICKARDS, @7 Commerce St., Phila, Pa,

V TOODWORTH SURFACE PLANERS, $12. Pluners
and Matchers, §50, S. C. HILLS, 78 Chumbers
Street. Now York.

LENSES for detecting flaws in material
exumining tools, ete, A sot of
two combined In convenlent bruss case and giviog
good power and field, sent by mall on receipt of §1.
L. F. v LESDERNIER & €O,
101 Beekmnn Street, Now York,

= =
WHEELER’'S PATENT WOOD FILLER
fills the pores of wood perfoctly, so that n smooth finish
Is obtained with one coat of varnish. Send for elreular,
Moention thix paper. BRIDGEPORT WOOD FINISH-
ING CO,, 10 Bleeekor Street, Now York.

TO FOREMEN MACHINISTS,

A tirm {0 one of the Middle States will shortly require
o foreman, Ho must be n man of ability un «-r.(v?u'.
who ean get ont work ulwn\-ly. capuble of dealgning, i
proving und adapting muchinory. d o fulr drnoghts.
wan.  Applicants will state age, o } unee for the lust
fow yours, salary required, and references.  All com-
munfentions will be consldersd contidentinl,  Address
SDELTA Box 8197, Boston, Mass.

PATENTS at AUCTION.

Regular Monthly Hales, For terms, nddress N. Y.
I' EXCHANGE, 07 Liborty Streot, New York.

JAMES ECCLES,
Genornl  Machinist, Inventor,
and Maker of tho Patont

Quadraple Screw

POWER PRESS

For tho uso of
PRINTERS, HOSIERY MANU-
FACTUKY IS,

And oll others who desire great
und uniform pressure,

8 9403 Lombard SL, Phila, Pa
ACENTS WANTED

for n new household artiole which wffords o remdy anlo
und large commisslons,  sond stamp for oleenlnr &
AL A POODL & CO, Maohinists, Nowirk, N.J.

o s 30 0 day In Ltholr own glty or town,
LADIES Sk ot R G 0, Wit chiatn. Miise

g ’ . : ) " v
TO CIVIL ENGINEERS AND CONTRACTORS,
A Land Burveyor in tho City of (ilnntm\v. Hootland, of

%N yoears' exper o, e desicous of obtalning omploy -

ment in the [ or Conndi, Mo I compoetent Lo

execute surveys for Ballwoays, Dooks, Harebors, Rivor

Improvements, and al) other onglnooring works Ho In

Wleo competent to ket out, mensnre, and suparintond tho

exscution of all such works, uid o can mnko poournte

sirveys of ostates, farme, townships, or aition, nnd pros
l.;uv pent pluns of any of thom Communiontlons mny

e wddrossed to . MOINTOSIL, U2 Chostout Btroet,

Fhlladelphin

Roberts” Engine

the mast sensitive governor (o us
Driee list to DWIGHT RO BBV .
114 Blocckir Stroot, Now York

1
Wa soll the bost  Kloastie
TR US ES Ruptury Truss wnde, for
" by mall Don't buy »
Truss of uny kind til) you send for our olroulir i d

blank for measuremoent, L. 1, ne LESDBENTEIR & CO,,
0! Buekman Streot, Now York

Governor,

Hond for Nustratod
noufaoturoer,

Wrleht's Pot, Bucket
Plungers nre tho bost,

Varuey Mavune Co,

£10. GO)[L[D)- MOUNTED REVOLVERE*

e e

: afaint ldea
of the finest Engl
Htoel, » top fted Oylinder (using extra long rifle cartridge
oxten long barrvel., TUE BARRRL IS AN TINEEZ A8
CYLINORR, anid Is ritiedd an carefully and finely as & Creedmoor 1t
Both front nnd roar sights, the front sight bein
famous Lifornin Rnife Bada sight,” tho Anest muzele slght made,
y Havolver will edoot; 1t will bring o squireel from out
1 ds. The C hy similar shaped stock
the fluest "“Onir"” obtalnable, The stock
ho framo and barrel are triple nickel silvey plated, aud the eylinder and base.
wved throughout by Aand [n tho most exqulsite mannery the work on the frame
The offoct of the gold and nickel plate and the dark agraved rubher stock
suparh ravolyer that has ever been made; and
WAY compare with It. WE OUANANTEE IT
] ‘."A.\l) AUTION, VFvary ons wl'l) n‘meml»u
6 Aloxis had the most remarkabl. of any Revolver ever
0014 o thin eountey = over 30,000 In three months i at bimes It was & perfect Impossibility 1 n‘:hrd'u’nn time. The
Aloxls was g bareain, but the gold-mounte zar Is as much finor and bettor everyway
The Alexis way mato for a large Husslan firm, whio were unable to pay for them. The Czar Revol
poekot Bovolvor at a much higher prics. Tho netua) retall price of the Czar levolvar was 1

alinped like the
ho Czare will

MQUAL TO A L o ST & W N WO!
l«lnr our adyvertisement of tha Alexls Tlevolver,
n

o pa
© aver ten dolla

od wa offer it

OZAR REVOLVER, rubber stock, full nleke) sliver platy, GOLD=-MOUNTED,
w puarl stock, §4.50. Onreceipt of cash wih order, wa give FR
Lo given frea when the Revolver I sent C, N, Uses reg!
Crarllavolver by registered mall, prapald, for 25 cents extra
\ for O L extra cyliuder; one cant b

lo cartridges sold everywhere. To those not lving near an
nt by mall cash In full must come with order,
4 shots ready for uass the cylinders can bo change

In an ing

cartr ut remoning the cylinder.

ba
N
| B
! oy ipon he cost of the mackin

Kevolvers wers mode, 82 aplece would Aave to do added to the Tenl cost of each Revolver to get back the cout of the machinere  There («

r&rll;ld‘t:-’u’:r:'r:: ;o:‘l:‘orw 83, or that conldn't be seld for that sum (f the cost of the machinery, patterns, de., de., necearary s produce {t wa

Ozar Rovolver cost ove
timea, ax it 4a the moat tremendous dargain ever heard of (n the Revolver line; tabl y . o 5.
demand, thougA the proft will be very small. WK D% NOT ASA'":.V;;). ¥ 10 T v W OND, I TS MATTE R, ed
privilege of examinazion ai express ofice, before paying dill, WITHOUT ANY MONKY IN ADVANCE. This offer places our statement by
wo will prove them t

Aen deponit it with your expr

it and Aim to wri i
el (Ao Negothers. of e get Xim (o guaranteeing to return the Revedver to v within three days, (f not

will always be Alled before those send €. 0. D., which may Aave © wall several days, and the

will back wp,  Out of fen thow
THR NIKYOLYER IS NOT AN REFRESENTED WE WILL REFUND TIHX MONEY EVERY TIMK. [emil by

he Alexis ne 8 Winehoster Riflo Is botter than & common )ln-ke’l.
rt of tho sama order, but wers Intended for an officer’s

CAt hiargain s Woll ns the handsomest RRevolver ever scen in Amoerlen, and wo pusrantes perfect satisfaction or money refunded.
2.7’:’:! with Ivory stock, §3.7
E n box of carteidgos with each Revolver, The cartridigos W NOT

wo cannot send C

¥ for target shooting, 7The barrels can be changed In a few seconds, and with an 8-fo. barre] the Czar s al

dges witho
AD TH ls c REFU LLY WA fire-arma, he sama ar with sewing machines or watehes, (he price depenids, Tat, upon ta
» quantity made (i (s obriovs that 1000 can be made at one-Aalf the proportionats easf of ) and

necearliry to produce them. It {x often the cane that the producing machinery of a naw Revoloer costs $10,

be, and each Revalrer ix tazed for ite proportionata part, which (s often much more (Aan ail the rest.  The machinery wsed (n the manvfacturs of (A8
4 ) v 830,000, and for the was of this machinery we pay absolutely nathing, the Revilver cotting ws simply for material and lahor.
ere are about 91000 of Mem all made, with the exception of the rubder stock, which s make ourselves, stamped writh our owen initiale.  This mumber will last but a very short

0 TAKE OUK WORD IN THIS MATTEER: we will,
plutely heyo
you, without any risk on your part. This (2 neither a seindling or deceptive adeertivement. a’{ you wisk to purchase o
en, free of expense to us and in ax good condition ax when peecioed. and we will
fumaur will Aave to pay the return chargen on the money, which are offen
very Aeavy, and e will not get the box of cartridges which we give free when the, Revelver (s paid for in advance. We offer to send them . 0. D, simply to prove begond dould th
el and sent O, O, D,, net one world come dack, bul the rxtra frouble to us of a parkage send C, 0. D. e very great and we sry to make {t an chfect to send o

wtered letier, Poat (ifice money order, or bank draft. or send yovy money by
will call and get o Revolver and deliver {1 to you, Address G. W, TURNER & ROSS, Importers, M'Ory, and Dealers in Flre-arms, 164 17

S )
& e
i USES
: EXTRA LONG

RiFLE
CARTRIGES

THIS PICTURE

13 AN

Exact Representation.

for $275. Xt In the big-

expross office wo will send the
0, D. by mall. will
xtrn, axtes

For §1
most as good Rifle.

now /f only !
ya 810 Rerclver (n the
o taken into consideration;

Afrer thin Lt (s ezhausted, wwe sAall continue making them (o meet e
when the purchaser ropnives W&, send a Crar Revieer, O, 0, 1., wild
disbellef, I/ yow doul our assertions then

Revcdver and distike 10 send (he money (n adrance

our express agend, whe
Honare. Floston, Mask

!

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP'Y
of Norristown, Pa., will grant
state rights or licenses on
ensy terms. This system
works up to assay, and re-
covers the mercury rapldly.
Apply as sabove.

TEAM ENCINEMA
AND BOILERS,

Wood and Iron Working Machinery.
(Send for clrenlars.)
GEO. M. OrAry, BELCHER & BAGNALL,

WOOD WORKING MACHINERY

LANING, NG, iNG, NG,
maTCH! 0L 2 0RT!Z
TEN(?”M/G ’i—,RV/NG'

== MAC ES
i BAND & SCROLL SAWS

. = UNIVERSA N4
VARIETY WOO WO?(EP_% -

.'. .‘ .‘:‘A\‘v & (* "-

Munuger. Arerooms : CINCINNATI.O.U.S.A.
40 Cortland Street, N. Y.

THE DRIVEN WELL. | MACHINIST GOODS

Town and County privileges for moking Driven | And Small Toolx of all kinds. Catalogues sent
Wells and selling Licenses under the established

free.
Amervienn Driven Well Patent, leased by th > F N N & as
Ay v » ¥ the year, A. J. WILKINSON & CO., Boston, Mass.
$7 7 A YEAR and expenses to agents. Outfit Free.
Address P, O. VICKERY, Augusta, Maine.

WM. D. ANDREWS & BRO.,
DUC'S ELEVATOR BUCKET,

NEW YORK.
For use in Flour Mills, Grain Elevators, Sugar Refineries, efc.
Made of Charcoal Stamping Iron, extra strong and durable No corners to
catch. Many thousands in use.

\ s

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y.

' 1 l T EHIGH UNIVERSITY.—Tuition Free,

CIviL, MRCHANICAL, and MINING ENGINKERING §

= ' CHEMISTRY and METALLURGY: FULL C1 CAL IN-

STRUCTION ; FRENCH and GERMAN : EXGLISH LITERA-

.,r.::":: V'l’i.!lx.\;l'l‘l_l.\'.\l. und (;n_;.\'u‘rnr ! hv.\’.\l. 'IE.AV‘I H

Thin lumber, 1-16 to 3 inch thick, cut and seasoned by |} SYCHOLOGY Snd CHUISTIAN EVIDESCES. For Hegis.

our recently patented machines, equal if not superior to 'lt" "l".' ""u":";l l‘lf" '{,",h.“ M. Leavitg DD,

tho suwod and plined wood, being smooth, fiat, und In | Fresident, BETHLENEM, PENNA.

'rl“ [UICTU |»Ivr!|'.-rl y m'u;mned.l L;Bll\l by lh‘e largelnt' manu-
noturers in the country, and giving entire satisfuction. -

In nddition to our spectalty, our usual complete stock How To s:ll PATENTS-H‘A}?;::(K’;;?:

A oo, Lumber, und Veneers, tigured and  of jnstruction, containing valuable information, free.

piain, Burils, otc. Send two 3¢. stamps. Gxo. C.TRACY & Co., Uleveland, O,

GEO. W. READ & CO.,
186 to 200 Lewis Street, New York.

Wood-Working Machinery,

| Bueh s Woodworth Planing, Tonguing, and Grooving
‘.\lm'hhw.‘. Dunlel’s Planers, Richardson's Patent lm-
woved Tonon Machines, Mortising, Moulding, and
to-Nnw Mochines, Eastmun’s Pat. Miter Much
Wood-Working Muchinery wenerally. Muanufiae
WITHERBY, RUGG & RICHARDS
2 Sulisbury street, Worceste

(Bhop formerly oocupied by . BALL & CO,)

< THE EMERSON PATENT INSERTED T00THS DAMASCUS TEMPEREDSI00 %S 5
W ' GOLD PREMIUM SAWS ARE SUPERGEDING ALL OTHERS ZgRSON Shiry <70
& SEND YOUR FULL ADDRESS+* SAWYERS # BOOK (¢fe€) T0 £

AD engine that works without
Boller. Always ready to be started
and to gh-v at once foll power.
SAFETY, ECONOMY,
CONVENIENUE,
Burns common Gas and Alr. No
steam, no coal, no ashes, no fires,

iz TEATE Almost Do sttendance.
THE NEW OTTO SILENT GAS ENGINE.
Usoful for nll work of small stutlonary steam engine.
Bullt In slzes of 2, 4, 0nd 7 HL by SCHLEICHER.

SCHUNMDM & Cf),, 345 Chestnut Street, Fhila., Pa.
1 « Munning & Co., 111 Liberty St., N. Y., Agents.

REAVER FALL L o

A PRACTICAL TREATISE

COMBUSTION OF COAL. P““'S'a"aS,UFA".,G’.,‘?W?’S

Including Deseriptions of varlous Moohanical Devioes | practic Evory bup. galfon of Juioe muat to yield from
for the Keonomio Generntion of Heat by the Combustion "l.‘n to 172 1bs, n¥ Augar acoording to place, cultivation,
of Fuel, whothor SOLID, LIQUID, OR GASEQOUS, and wmanotacturing.  Cane supplies more fuel than
ny pocessury for all llmélur]nu\us of manufascture, Apply
| WILLIAM M, BARRI, I A DE LANUX, %, Honoluly, Sandwich Isbiods,
! -

1vol ARGEBVO, ILLUSTIRATED - ==
|-'.|‘..,., g - - - - ".'i.a ::
Hont, | "I.llly-llllrl of tho United Htates T“E DINGEE & coNAnn co’s
upan reculpt o lhu‘ 00, Addross ) ;
YOHN BROTIERS, Publishers, Indinonspaolls, Ind, BEAUTIFUL EVER-BDLOOMING

5 e RYKES!BEARD ELIXIR R s Es
: LAy THE BEST IN THE WORLD,

Our Great Specinlty 13 growing and disriduting
theso Ilrnntlt{ll Rosose  We deliver Mtrong ot
Plants, sultablo for fwmediate bloom, safely by mail
at all post-ofices, O Splendid Varlotles, gour
chotes, all labelod, for §4s 19 for $34¢ 10 for 83
B0 for $4y 85 for 834 70 for $104 100 for $13,
Ba-send forour New Gulde to Hose Culture —
00 payoes, clognntly Nustrated — and choose from over
Five Hundred Finest Sorts.  Address
THE DINGER & CONARD CO.,
Iose Growors, West Grove, Chigster Co,, Pa.

Pond’s Tools;

DAVID W. POND, Worcester, Mass.

EDMUND DRA I'I".ll..
Manufueturer of First=cliss Engineers’ Instenm nis,
Estublinhed o 1830, 226 Pear Sty Phila,, Pa,

GOSSAMEIIRN MTAMMOCICS.

Every ova should own & good Hammock, Theee (s na other oua artiola that will glve onee
hall s much eujoyment n warm westhor as & Baisimock strptotied (i the shade, and anys
U one tlases much of tha plensure (0 be ohtalied In (ho sumny
muathe, 10 you are galog A vACRIIon It 1he wousds of (0 the seastions, take s Hammook
with you ; IEwill repay [ts cost bundreds of tlnes, The woal cominon Uammock (n (e
country s the imparted Mexicnn Grans Hummmock s this bs el of vegetatile Obre and soon
rola and unravels 1o Hammock we offer Is the Unlen Gossamee Toterwave Hammolk
B ade of dosblet and twisted eotion cord, knatted at every inesh, 1t can L eut alwwsl to
N Gloens, yet bt will not unravel, and (8 will nevar vat, They wolgh als nothlng and ean

|,_, onrrlod 10 the pocket. They are bandsomuly trimmed 1h @ I blue, with niekel
clugs.  The regular rn.- In g5 wo wiil send & Gosssmer Hammock, to any adiress. by

e xpireas, for #1007 by mail postpasd, 9 ernts exirs, SEFAULDING & COw
Mass

et npo  danger, no extra lnsurance. |

THE

HancockInspirator.

STRONE TESTIMONY.

DUNNELL MANUFACTURING €O,
PawtTvckeT, R, L, May 12th, 1599,
‘Tothe HANCOCK IssPinaTon Co..

52 Central Whar!, Boston:
Gentlemen: Inreply to yours of the Sth, Inquiriog how
| the No. 65 Inspirstor, purchased of you a mouth ago, bs
, working, will say it gives entire satisfaction. The one
we purchas=d of you, two and a hall years ago. Is still
i doing good service, and Is as good as now: they are
| draughting water 13 feet, and tralling it 25 feet. We re-
gard them as much more economical than any of the
njectors. Very respectfully,
A MONCRIEF,
Engineer for Dunnell Mfg. Co

§F Price lists, lllustmated catalogue, and full Informa-
tion on spplication to

‘Hancock Inspirator Co.,

i 52 CENTRAL WHARF,

| BOSTON, MASS,

BWESTON DYNAMO-ELECTRIC MACHINE 0

Machines for Electro-plating, Electrotyping, Electrice
Light, ete. In addition to testimonials in our Catalogue
of Jan. 1, we beg to refer to the following houses:
MERIDEN BRITANNIA CO; RUSSELL & ERWIN M'¥'G Cos

; Harr, ELtoN & C0.; RICHARDSON,
CRSON & CO.; STANLRY
CUTLERY CO.; Caas. ROGERS Bros.;
EOWARD Mriren Co; MITCHELL, VAN Co_; Noe-
WALK Lock Co.; H N, GERE & ; _Doxestic
SEWING MACHINE CO ; EBLREARD Fa Jos.
CRUCIBLE CO.; MUNMPORD & FLANSC
and over &0 others. Outfits for
Broxze, Plating, etc. The two highest CESTENN
AwAnns, and the CEXTEXNIAL GOLD MEDAL of Amert.
can Institute. Prices from S1:23 to S3500.

CONDIT,HANSON & VAN WINKLE
8o nts INEWARK, N.J. .

IIIIIFI?_J WOUCHT

IRON
BEAMS & GIRDERS

THE ONION TRON MILLS. Pittsburgh, Pa. Manu-
factarers of lmproved wrought ron Hesms and
| Girders (patented )

I'ho groat fall which has taken place in the prices of
Iran, and especially in Beams nsed In the construction
of FIRE PROOF BUILDINGS, Induces us to call the spe-
clal attontion of Engineers, Architeots and Hullders to
tho undoubted advantages of now ore W Fire Proot
structures; and by refercnoe to puges i i our Book
of Sections ~which will be sent on application o thoss

cinplating the orection of fre ,u--nlhulh\ll * - THE
FCONT CAN BE ACCURATELY CALOCULATED, the
cost of Insurmneo avoided.and the serfons losses snd in-
terruption to business causod by fre: these and ke ocon-
siderntions fally Justify any additional frst cost.  1E s
bellovod, that, were owners fully aware of the small
differenco which now exists botwoon the use of Wood
and lron, In many cases the latter would bo sdoptod,
W shall bo pleased to nlah oxtlmates torall the Bosms
complete, forany spocin ru o0 Lt Lhe difforence
10 cost uny at onoe be reatnod,  Address

CARNEGIE BROS & OO, Pittaburgh, Pa.

> ’ “wWrrQ ‘

NOW READY.—NEW REVISED EDI.
tlon,  WHLLS' BVERY MAN IS OWN LAWY ER
and BUSINESS GUIDE, A Completo BEnoyelopeedin of
Law and Forms for everybody, for overy business, in
all the States— Farmors, Mochanios, Buxinoss Men, Fro-
feasionn) Men, and Capitallsts,  The only Rellable work
of {ta kind. Worth many thoes its ocosat,  To ndadition to
forus that sult evary condition of husiness, It contalos
the Laws of Al the Stides concorning I'ru,n-rlv Exempt
from Bxecution. Colleetion of Delts, Mochanion' Licns,
Contruots, Limitation of Aetion, Usury, Qualiication
of Voters, Liconses to Sell Gloods, Commencemont sond
Notloo of Sults, Jurlsdietion of Courts. High Mur.
rlied Women, Marringe angd IMeoroe, Settlomont of Ks.
tatos of Deconsod Porsons, Stiate Mankrupt Laws, Wills,
oto, Togethor with s th andh one items of inform.
tion indivpenanblo to overy mmn nod wormann who i or
OXpoots to have any intere O protect,
2mo, 6012 pages.  Prion, In on WE
Sont postpald on reselpt of prive, Agy
where. Sond for confdentinl geenlay,
G WELLS, 72 Hrondway, Now York

.\ LCOTT LATHES, for Hroom, Rake and Hoe Man-
LN dles. 8. C, HILLS, 78 Chiuobors 8t N. ¥,

Baker Rotary Pressure Blower,
(FORORD BLANT )
Warranted superior to any
uther,
WILBRAHAM BROS,
2818 Frankford Ave.

Puitavsuvucy

Easthamptlon, Mass,

Glen'l Agents, 4 Wesblugton B, Uoslon,

53 with | f .
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Kagrovings may Acad adnrumnhd e same rate

Em Lot 8 M. oy |

K Thursday morning nmh

AIR COMPR ESSORS

EAM PUMP \ wﬁhﬂs

N

LQ\ T WN

. N, N

tl w WILL MAKE YOU A PRACTICAL
3‘““‘“ you to make £ per woek. Those
VOO,

e Wl S
HAFTING PllllEYS HANGERS, etc.

lvr
AX F { 501 Lowis ~lm(. .\o' York.

3 I’rmt ing Press

rints exnle I.H- Ae |‘~I' Inher 41) lllvpv ul-n
Fae bealnens e ure, .

"'\MN wd n- O

for § shazjn. Iu'l-f: .\. Qo,

BAXTER ENGINE FOR SALE.

A socond-hand ll)lmr-« ‘m “" ne, with 15-horse
U N

wor botler. in be sold cheap.
1% FIOTC kh\(-l!du.l:“ !

"lace, N. Y.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. WM. DLANDREWS & BRO,, (1 Water St NV,

COLUMBIA BICYCLE.
100 miles In T hours,
Easy to Learn to Ride.
An ondinary rider can outstrip
the best horse in a day’s run over
common roads. Send I cent. stamp
for price list and twenty-four page
catalogue.
THE POPE MFG. CO.,
0 Summer Street, Boston, Mass,

ESTARLISHED 1566

JOSEPH C. TODD,

E\Gl\rrn and MAcmsIST. Flax, Hemp, Jute, Rope,
Oskum and Bagging Machinery, Steam Enginos, Bollers,
ete. 1alo manulacture Baxter's Now Portable Engine
of 1557. Can be seen o operation at my store, A one
horse-power portable engine, complete, $15;: two horse-
ower, $£235; two and a half horse-power, $250; three
orse-power, §$25. Manufactured exclusively by

J. C. TODD,
10 Barclay St., New \'ork, or Ptlenon. K.Jd.

The only Machines giving a polld core showing exact
nature of rocks passed through,

ROCK BORING Co.

NEW YORK

Mill Stones and Corn Mills.

Wo mako nnrr Millstones, Portable Mills, Smut Ma-
chines, Fackers, Mill Picks. Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Mills. Send for

® J.T. NOYE & SON, Buflale, X, ¥.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 108 Roewde Stroets, Now York,

: BESTAND CHEAPEST
SCR W CUTTlNG

m HES
J&Y
TRATED cmch[

GOODNOW & WIGHTMAN
176 WASHINCTON ST BOSTON MASS.

_AIR ENGINES,

No Engloeer, Adbsolutely Safe. No-( 000
(-m Qt lent power known, RIE
wmru Alu ENGINE CO,, 9 & 8 Washington N

ll‘()l(‘l‘ANT l?()ll ALL CORPORATIONS AND
MANFG  CONCUMRNS. Buerk's Wnatehe-
mun's ‘Tlme Deotoctor, capablo of nocuratoly von.

trolling the motion of n wate uuuu or patrolman ot the
ent stations of Illn boat, i for elroular
ware 4:,,imylnx Iumnulml Dotectors.,
Liquld Palnts, Roofing, Boller Coverings,
Cemanits sorrive Pacs L
H. w.aonho M'FIG CO. 7 MAIBEN LANE, 1.1,

E. Bl . llol 170, Bostou, Maws,
Steam Pnchnl 'hollhmgl.fu‘ Proof Con ngh

T’I l ARGE COXSUMERS OF FISE LIGHT
Malleable and Gray Iron Castings,
We can offor special Inducoments In the way of vERY
BUFNRIOR QUALITY QUAKANTEED, and ot falr prices
Belog varselyes lnrge oonsumors wiring the most
t-vhu esatings, other work is In l'..- e atten-
e, Mallory, Wheeler & (

J. LLOYD Il\l(-ll,

unuhu lnrrr u(

of every anrn.ﬁ-.n for Raitros \A AD 1 \umrg r e
Elevatars, Derricks, Hope Tramways, Transmiscor
Power, ote. No %) J« 1n-x N. Y. Mend for price Hat
Plane and Estimates furnished for aspension W

Seientific Amervican,

[JunE 14, 1879

DEAN BROTHERS,
INDIANAPOLIS, IND.,
Manufacturers of

llollrr
fug Machinery
purposes.

- IIAIIE OPPORTUNITY. &

c-ni'rr- nnlnzrl’u‘:nr-

The proprietor, adyanced In yoars and desirons ‘.r

‘ Nllﬂm: from setive control of business, would sl af a

in. or convert Into & Joint stock company and retain
'r‘l-'n‘ﬂ himself, n Foundry and Machine hops, with
-Il thelr machinery and fixturos complete, and now
crowded with costom work, Having oost upwards of sixty
thousand dotlars, and the un" ones of magnitude for
12 miles on the Mississippl River, on varfous points of

| which may be seen spocimons of work Of these shops at

| Stillwater,

sw Haven, Conn., |

Winona, Mot rnr Dubugue, Fulton,

Lyons, Clinton nu-auln(;’ and u'r; ‘mnn: l--lfI lxhl’ tl.-au
Jdress Lthe proprietor al nton, lows

For particulars, addre prop: A HOSFORD,

'l‘llB
Eclipse Engine

Furnishes :Jh‘nrn power for all
Agricultural pu
»fﬂ“ Mills, and

o & Hrst-class and eco-
nomlml Bogine is required

Or eYery use

o | awarded, Includix (unten
w6, Itefer to 7, s
0. u‘.‘lnsuo
TIVIC AMERIC

o T st rations.

Waynesboro, Franklin Co., Pa.

ue f
nl' <01- |
for Edi-

RICK & CO.,,
When you write plcuu name this ml-or

\II\I\G .\l\(‘lll\l"ll\. Engines, Bolleh. l'nmp~.
Coal and Ore Jigs, Dust l\urnlms )\pplu‘r:lor-lnl’;n{:rlr:f:

jce free to customens vanesville o o
& Haydon & Co). Address HOWELL GREEN
Supt., Jeanesvilie, Luzerne Co.. Pa.

ICE AT 81.00 PER TON.

The PICTET ARTIFICIAL ICE CO.,

: >, 83, N.
whocontrol the patent forGreen sAmerican DrivenWell, | Boom 51, Coal and lmn i‘.nlumn P, 0.Box

Pamp e Cu-l'ru .....4..81.*.“3‘.DD'7.7.8
NET SCRPLUS, DB 31, 1800« vr oo coves 330.056.56
CASH _ASSETS IN l S J.w L1859, 427,8N1.2N8
NET ASSETS 1y UL S JAN.LINE. .0 220, 00

TRFSTEFS IN NEW YORK:

LOUIS DE COMEAU, }“. :.. of De Rham X Co.
CHAS. COUDERT, Jit. 5 .ssq of Condert Bros.
CHAS. RENAULD, EsQ., of lenanld, Francols & Co.

JULTEN LE UCESNE, Resident Secretary.
T.J. TEMPLE, Maunger for the Middle Siates,

WESTERN UNION BUILDING,N. V.

Roots” Improved Portable Forge

P, K. & F. M. ROOTS, W'{'rs, Connersville, Ind.

S. S. TOWNSEND, Gen. Agt., |6 Cortiandt St,
COOKE & BECCS, Soll'g Agts., ) NEW YORK,

{#" SEND FOR PRICED CATALOGUE.

EacrLe Tuesr Co,

G14 to G26 W, 24th Sty New York.

BOILER FLUES of all the Regular Sizes, |—

OfF Boest Materinl and Warranted,
§2” ORDERS PROMPTLY EXKCUTED,

No Payment Required till Tubes are Fully Tested and
Ratinfactory.

JENNINGS' WATER CLOSETS

Sexo ror Cmmouian

New  York

Prees Reovero

94 Broxwman

£MICRO-TELEPHONE,

An Instrument unequaled In the world for prl\uln
resldenco and business purposes. Works any dis-
tanee, and makes all turne. The volume of sound
Inan plnin and distinet st the recolving point as at
the transmitting, Price, 810 complete, Our aus
thorized agents are nm\(luu 'lm 0§29 por day.
nn A«ltlr- ey “Ilh stamp for clroulnrs uml termu,
NATE MICRO - TELEPI

l.lm Ntreet, Clncinnntl, Ohlo,

GREGG BRICK MACHINES.
AMONG THE
“Masterpicces, Contenninl Exposition, 1576,

STREET

l'nn- ¥ l|-u-H|nI| ‘"IN
rick Machine

DeanSteam Pumps

ses, Driving |

Gloven first-class premiums |

HARTFORD
SLEAM BOILER
Inspection & Insurance

COMPANY.

'W. B. ERANKLIN,V. Pres't, J. M. ALLEN, Prey't,
1. B, PIERCE, Scr'y

WANTED, \lll\l»l(t.lrunlun:l soll territory of an |
ontirely now articlo that will sell at sight. Send for cir
Address Wim. Metealf, Pat'e, 57 St Clalr 8¢, Toledo, O, |

The J. L. Mott Iron Works,

SN and 90 BEEKMAN ST,
Manufacturers of

DEMAREST'S PATENT

WATER CLOSETS.

B Rimple In construction, perfoet
Jin operation, lhnmnuhl{c'xclud-
= Ving all sawer gas, and cleanly in
———— Gvery wa)

Invested in Wall \l \mch makes
fortunes every month, Books sent

$10 m $l[][] froo explaining everything,

Address BAXTER & CO., Bankers, 17 Wall 8t, N.Y.

MAcmms-rs' TooLs.

! NEW AND IMPROVED PATTERNS.
| Send for new (llustrated eatalogue.

| Lathes, Planers, Drills, &ec.
|INEW HAVEN MANUFACTURING CO.,
| New Haven, Conn.

.

Lathes, Planers, Shapers
Drills, Bolt and Gear Cutters, Milling Machines. Special
Machinery. E.GOULD & EBERHARDT, Newark. N. J.

840.

PATEST SPARKARRESTER.
~H. P. Mounted, $650.
o & ,750 z.up.znrau.stso

Smﬁor our Circulars. = 350.

B Pme&Sons,Commg,N.Y.

State where you saw this.

ESTABLISHED 1

1C IROWOPF\. Opern Glnsses, Speciacles,
Metoorological 1 n-lrumenx.- at greatly reduced
rnu-s Send threee stamps for IHustrated Cata-
oRue R.& J. BEC l\, !'hilndelphln. Pa,

XEW ANDID-ITAND ENGINES AxD BOILERS CHEAP
for cash. », 0. B.GOODWIN, 01l City, Fa.

q R ALL RINDQ OF MACHINERY—Apply to
llll,l.s 75 Chambers St., New York.
AND WEIGHTED

IIL‘UUL 'l‘OllH B E s T GAUGE COCKS.

MURRILL & KEIZER, {{ HOLLIDAY 81'.. BALTIMOME,

5 Lalu!.\'lylr CABDS. Bou wat, Lam . A
can, nanme ingold, mc AY? BROS., !mh.c.l C‘

L WIRE ROPE

Address JOHN A. ROEBLING'S BONS, Manufuctur.
ers, Trenton, N. J., or 117 Liberty Street, New York,

Wheels and Rope for conveying power long distances.
Send for eircular,

)0[ BLE PITMAN PRESSE
STILES & PARKER PRESS CO., Midd l\tuvm (‘t

FOR SALE (}HEAP

A vory handsomo double barreled, central nro

EXPRESS RIFLE,

case with tools complete,
and bear shooting, Bullt by E. M. Biley & Co,, London
Address HODGKINS & HAIGH,
296 Broadway, Now York.

FOR MACIHINISTS' AND BOILER MAK ERS mg#vv
Steel Clamps, sond for cirenlar to C, ‘80 l& !
u &

Bookwalter Engine,

Compact, Substantial, Heonome
fenl, and enslly managod { guar-
untoed to work well and give
full power clalmed, Engine and
Baller complete, Including Gov.
ornor, Pump, eto, st the low
klrlu'uf

HOHMSE POWER... 215 0

] sassanes BB
g - ., W4 W
:r Put on mr- n ﬂrmumo-m 0.

JAMES LK
'Jvﬂnmld Ohlo,
or 110 Liberty New York,

" FOR SALE!

llAI{IKIMN BOILER WORKS,

PHILADELPHIA,
Proposals will be received for the parchase of the
-,- oial tools and machinery and right to manufacsturm
ie Harrison Boller, and for the rental of the premisos if
desired . The establistiment s In opersting order, snd

No, 577 bore. Welghs about § Ibs, English solo leather |

s facilition for turning out three hundred horse power
Of bollers par wook There 1s now In use over Oty
thousand horse power of bollers, with & continuing de.
mand. T s have both mil and w
and nre o way sultable for maohine or foundry
m ik in « l.-n with the manufacture of bollers

'3 xvu'munr THE ESTATE OF
Jlm ill Il\lll(lku\ Jn., dec’d

10 North Merrick Stroet, 1* hllnululphln

Retail Rsubll-hnl
CENTS 513,
per pound, ftoel o

WAarrant QJ
not 1o broak

Warranted of
the hardest
temper, and snd  Pace of
never L0 sottlo Dest (st Staed,

Bettor than sny Engliah make, and only one that is fully

IHHIWARRANTED!! -

e fucilition, |

30 sieen, fram 122 1h, te SO0 Ibs,
Catalogues furnished on spplication,

THE T ANITEIGOS
STROUDSBURG. PA,

[EMERY WHEELS AND CRINDERS.

LONDON-8 St. Andrews 5t Holborn Visduet, B C,
LIVERPOOL—~42 The Tlmph lmlu.L

ROCK DRILLING MACHINES

AIR COMPRESSORS

RSN RLD SV BUP.[E[(.HROCKDRHL CO
SEND FOR PAMPHLET.  FITCHBURG MASS

Rootsr Positive Blast Blower;

P, H & F, M. ROOTS, W'{'rs, Connersvills, Ind.

S. 5. TOWNSEND, Cen. Agt., |6 Cortland
COOKE & BECCS, Sell'g Agts.,| NEW v'c'm:"
¥ BEND FOR PRICED CATALOGUE.,

Working Models

And Pxpcrtmenld uu:hmc g\ Metal or Wood, mado o

order by ER,G Centre St N, Y.

For showing heat f
Pyrometers. Ovens, Hot fiast Pipes,
Boller Flues, Superheated Steam, O4 Stills, ete,

HENRY W. BULKLEY, Sole Manufacturer,

2 Broadway, N. Y.

SHEPARD'S CELEBRATED
Fe2eiil Serew Caottinz Foot Lathe,

Foot and Power Lathes, Drill Pressos,
Serolls, Circnlar and Band Saws, Saw
Attachments, Chucks, Mandrels, Twist
Drills, Dogs. Calipers, ete. Send for
catalogue of outfits for amateurs or

artisans.
H. L. SIIEI’.\RD &«
831, &5 55, & & West Pmm slmt

( incinnnti, Olio.

—

GO Cards -2 Chromo, 10 Motto, 20 Ocenn Shells, Snow-
flake ete. Name onjle. Clinton Bros Clintonvilie,Ct.

s muttfw q\mmcmm

FOR 1819.
The Most Popular Scientific Paper In the World.

VOLUME XL —NEW SERIES.

The pudlishers of the SCIENTIFIC AMERICAN beg
1o announce that on the Fourth day of January, 199, »

now vol will be ¢ cod. It will continue Lo bo
the aim of the publishers to render the contents of the
now volume as, or mure, attractive and useful thay any
of Its prodecossors,

Only 83,200 ﬂ-r including Postage, Weekly.
Numbers o Year.

This widely cireulated and splondidly llustmted
paper is publishod weekly., Every number contalns six-
toen pages of useful Information, and a large namber of
original ongravings of now Invontions and discovorios,
reprosenting Boginoering Works, Steam Maohinery,
Now Inventions, Novelties In Mechanios, Manufactures,
Chomistry, Eleotricity, Tolography, Photography, Archi.
tocture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find In Tue Scresrine
AMERICAN & popalar reswme of the best sclentifio In-
formation of the day : and It ls the alm of the publishers

A splendid weapon for deer | (o present It In an sttractive form, avolding as much as
| possible abstruse terms.

To every intelligent mind,
this Journal affords a constant supply of instructive
reading, 1t 18 promotive of knowledge and progress in
overy community where It clroulatos,

Terms of Sabscription.~One copy of Tue Screx.
TIVIO AMERICA N will be sent for one year- 51 nambers—
postage propald, to any subseriber in the United States
or Canada, on receipt of three dollors nud twenty
conts by tho publishers; six months, $.00; three
months, $L00,

Clubs,~One extrn copy of THESCIENTIFIC AMENL-
0AX will ba suppliod gratis for eoery club of fee mbwerihons
Al 8L oach; sdditional coples at same proportionate
mie, Postage prepald.

Ono copy of THE SCIENTIFIO AMERICAN and one oowy
Of THE SOLENTIIIO AMERICAN SUPPLEMERT will be sont
for 0no yeur, postage prepalil, to any sbsoriber In the
United States or Oanads, on receipt of sewwm dollars by
the publishers,

The safest way 1o remit s by Posta) Order, Drafl, or
Rxpress. Money carefully placed skde of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but fs at the sender's risk,  Addross all letten
and wake all orders, drafts, ete., payable to

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

To Farelgn Subseribers.~Under the facilities of
th Postal Unlon, the SCLEXTIFIO AMENICAN 18 now sont
iy post Airoet from Now York,with regularity to subscrib-

| orw In Great Deitaln, Indis, Australia, sod all other

Nritiah eolonles ; to Franoe, Aastria, Belgtum, Germany,
Russin, and all othor Buropean Statos: Japan, Beasil,
Moxioo, and all Statos of Contral and South Amerion
Terms, whet sent o forelgn countries, Canads axcepted,
B, gold, for SCTENTIFIC AMERICA X, 1 your| #9, gold, for
both SCLESTIFIC AMERICAN 8nd SCPPLEMENT for 1
yosr. Thisincludes postage, which weo pay. Newit by
;--1.‘01\1"11(!”!“‘0 order of Munn & Co, N Park

g i

[‘IIR " n-h-nnlc
ENEU Jullwm & 00,
band Ste,, Pldladelphia, snd 39 Gold

|
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A WEBKLY JOURNAL OF PRACTICAL

Vol. NL.—~No. !8.]
| NEW sEms, )

INFORMATION, ART, SCIENCE, MECHAN]

NEW YORK. JUNE 21. 1879.

PRACTICAL DIVISIBILITY OF THE ELECTRIC LIGHT,

Electric lighting has advanced in the last three or four
years from a mere experimental stage toward the practieal
and useful solution of the great problem.

The desirability of the clectrie light has been generally
admitted, and its sanitary advantages have been conceded
even by its dpponents, while its entire freedom from danger
of every Kind is not the least of its advantages. According
to the opinion of several eminent experts, it can be produced
on n large seale at prices which compare favorably with
those of gas at its cheapest,

The daily increasing use of the electric light is an evidence
in its favor. So far, however, it has been applied to the
illumination of large areas, and it has been gencrally be-
lieved that its application to household purposes, or to other
uses where it must be subdivided, is exceedingly difficult,
if not altogether impossible. There are certain practical
difficulties in dividing the electrical eurrent, 8o as to pro
duce a number of small lights by means of a single generator,
which have baffled the ingenuity of inventors so far, and
which must effectually block the progress of subdivision in

this direction, unless some new principle is discovered. Tt!,

(S, CHEMISTRY, AND MANUFACTURES,

#3.20 per Anpum.
(PrOsTAGE PREFALD. ]

is stated that no matter how cheap the original current may
be produced, the loss by division is so great that small Jights
must be expensive. :

In the system illustrated in our engraving, Messrs. Molera
& Cebrian, civil engineers, of San Francisco, Cal., have at-
tempted the direct division of the light. They employ opti-
eal contrivances, leaving the current undisturhed and undi-
vided, doing away with expensive clectrical conduetors,

and dispensing with lamps or regulators at points where

the lighting is to be utilized, -
[Continued on puage 380.]

MOLERA & CEBRIAN'S SYSTEM (OF ELECTRIC LIGHTING.
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MUNN & CO., Edibors and Proprietors,

PUBLISHED WEERLY AT
0. 87 PARK ROW, NEW YORK.

A K BEACH,

0. D, MUNN

mm FOR THE s(‘llm‘l‘l?l(‘ AMERICAN,
Ny T postass inciaded i H
11 bo l«i
R e L St "'“'"".a';.*..,..' AT 5
'a-‘.*ﬁ una number ul the SUPPLENENT sont L0 one
s MUNN & €O, & Park Row, Now York.
The Sclentific American Supplement

from lheealmno AMERICAN, THE SUPPLEMENT ' ¢ rown life while

h-m bor contains 16 potavo pages, with  handsome
“ nmn{n Mnewll: s':umnr AMERIOAN. )
for SUPPLEM EXT, §5 00 a yoar, postage pald, to snbscribors
1M ownts.  Sold by all news lhmu’mul the country.

s—um tos. —The SCIESTIFIC AMERICAX and SOPPLEMENT
w Nnulwonemmmmon ptr:;m re. Both

#-&n 'Q! n.u!l is by pg-tal unk-r or registored Jetter

Address MUD ': CO..R M Raw,

Sclentific American Export Edition,

The SCIEXTIFIC AMERICAN Bxxnd Biition Is a large and splendid

odieal, bavaerad sath.

onoe am:
quu o pages. profasely ulvuuual embract
K its engravings and valuablo information:
"m'“ 'r.nle. -~ "::nnnfu‘luﬂng .mnm:nonmnu of .E;alu o’nm
m wt . AL, o pald to part o
; fz‘r":KM cents. t'“mnhun’n?n and M'hen who desire

Singlo coplos

ng: L Most of the

OU m’lﬁ lﬂsﬂ lom oly dlspiuod an-
M‘ «hod lm (AT " "ry

man:\unc AMERICAN :oﬁ hm u-«t elrov-

huo- in all oo mubo-l MMM Mldm- MUNN %

o 38 Park ow, Now

YOL. XI.. No. . [New Sertes.] Tirty-fifth Year.
NEW YORK., SATURDAY, JUNE 21, 187,
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THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 181,

For tho Week ending June 21, 1879,
Price 10 cents.  For sale by all newsdealers,

I ENGINEERING AND MECUHANICS <The Bertd Fol (¥
1’%.0 -Lnum aluh Jan und sections ! ol SRiding . Oanoe

n ma Arrangement of the Propellars in
“:mrn in Order to Obuln the in FPro 15'.',.. By
AT GIrrITHS, clon tmportant paper before tho

for Masters and Officors of Borew Steamars.
mne A caloulating Instrument Invented by
George Faller. 1 illusteation
Grinding Lathe
vings.

. Designed for the Austrian State Rallways,

engra
5. MINING AND METALLURGY . ~Tron and Steel. Tnaugy
Eawand Willisms, of um Brittah trun and T
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Stoo] and ita usex. hnnunmm "Z'ho ncw sAseTd |

. The future of iron.
hur Durimc the lw-u-mnr.'n?;l
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orvign -nd American un;pmwmum
l.um
movﬂ Awupbumnn and Rul
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LUS before the (ron and =teel Institute, with di 4
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ey XIEk g ater for Vulling Mille. 1. Y AGAwo-
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By WiLLiam W,
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yaouo, T n m et f !
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P |Z""""" Ilo ' -I ml W ot & .
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e Liquor for Mﬂln‘ul-hlnu Firea

“’ ATION ”ll‘l’ll In Tar Distillories.
2::(“ i'lf Haft Conl
wva n of M Ll ot W
By 11, RODEW 8 195 ..'" 'y 'l’-::‘:..’ upan Alkaline Salution of Copper

viL mum'nur. ‘nm of the 1o f TYellow ¥
By Dn. 55 D Seuminr, '!(:: ;mn'm T v e Peeven.
Vll KI."‘I'III'ITY ~=The Klectrie Jight in I

LLIAM HENRY PREsor, before a Hritish Partismentary Comw.
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Yii. Al NOMY ~The Curlous Astronomioal Poen 0
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x"hﬂ and Dacoveries of Laverrior, | illustration.
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Prize Deslgn by Mu. Hpunenr Guinne,
llln-lnur-n- Interior, plan, slevation
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Scientific American,

A PRAIRIE BOY'S EXPERIENCE.

The babit of intelligent industry is, all things considered,
not only the best legacy a father can leave his sons, but one of
the most enduringly valuable elements of any boy's educa-
tion. Emphasis, however, is to be laid on the word ““intel-
ligent.” Habitual hard work, with no other motive than
oompulsion, is sheer slavery; and many a parent has found
his efforts to make his sons industrious thwarted and their
lives spoiled, simply because he has unwisely undertaken to

- | give them the training of slaves, not that of free spirited and

interested toilers. It is not the amount of work that boys
do, but the manner of their doing it that makes them like or
dislike hard work.

Absolute idleness in youth is often a better preparation for
suceessful effort in riper years, on the farm or in the work-
shop, than a youth of unwilling drudgery. And one cause
| of the eagerness of country boys to abandon farm life has
l)cen—nnd this the chief cause—the unwisdom of parents in
king their boys feel to the full the monotony and drudgery
restricting in every way its enjoyments.
hen boys are given a liberal foretaste of the freedom, the

wholesome joys, and the profits of country living, they will
be less likely to feel that anything is better than farming.
| And the same laws hold in every other industrial calling.
' We are led to dwell upon this aspect of parental manage-
ment by a Kansas letter to the New York Z'ribune, in which
writer tells the story of a prairie boy’s experience at the
The setting of the story we have no
space for. Suffice it to say that it came out of a casual en-
counter between a country boy and the writer, who had lost
his way. While conducting the traveler to the road he had
strayed from the young pioneer contrasted his father's plan
(of encouraging his boys in being industrious and that of a
neighbor.

“ Now, there is Mr. A., who lives on the quarter section
adjoining ours, and he has two sons, John and Henry. John
is a little older than I, and Henry a year younger. Well,
the way he encourages his boys is by having them up by day-
{light in the morning and Kkeeping them on a keen jump all
(day long. He bardly allows them time to eat their meals,

!
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* 2% Why, last summer they worked till 9 o'clock every evening,

‘and didn’t find an hour all summer in which they could goa
fishing, or even in swimming. Then to pay them the old
man gives them their board and his own worn out clothes,
with occasionally a pair of boots or something of the kind
thrown in. That is the way he teaches them to be industri-
ous. But father’s plan is entirely different. H: gave me
four acres of land which he had broken (this was two years
ago last spring), and I was to do just what I pleased with it,
and he would furnish me sced or means (o obtain seed; all
that he required of me was that I should attend to the gar-
den, do the chores at the barn, and go to school in the
winter.

*“The first year I planted corn, and from my four acres I
raised 120 bushels, which I sold for 30 cents a bushel.

*“The next spring father let me have the use of his team,

|

and I plowed my four acres and pluanted one and

lm‘n half acres in castor beans, one half acre I put out

lin strawberry plants, one acre in sorghum, two rods
in onions, and the remainder of the acre in sunflowers.

g | Father laughed when T told him my plans, but he said it was

my own land and I could do as I liked with it. T told him
I wanted to experiment on different crops, so as to see which
was the most profitable.  Well, my castor beans were & good
deal of trouble. I had to wateh them so closely not to lose
them when they cracked open. It was necessary to pick
them immediately ns fust ns they ripened; but my little sister,
soven years old, could attend to them about as well as I, and
ghe did this faithfully on my promising her $5 when I sold
my crops in the fall.  Trafsed twenty-two bushels of beans oft
of my oneand a half nores, which Isold at §1.25 a bushel, so af-
ter paying my sister $5, Irealized for them $22.50. Father had
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wauking pro- |
wing | thus making $22 from my sorghum crop,

ot
trulning needed,  Unqualined | which were the Taughingstock of so many, brought me

¥ | lized 15 from the sale of them,
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ralsed considerable sorghum, and he had all of the arrange-
ments for pressing, bolling, ete,  'We worked together in pre-
paring oursorghum, and I hnd from my one acre two barrels
L of good sorghum molasses, which I'sold for 35 cents a gallon,
My sunflowers,

enough to pay me for my trouble. T had planted and culti-
vated them vory much as if they were corn.  The flowers
| were splendid, many of them measuring three feet six inches
in circumference, the stalks being from ten to twelve feet
long and three inches in dismeter. T planted them princi-
pally for the stalks, which I sold over at the next town for
fucl. T had ten cords off of that part of an nere, and T rea-
T gave the seeds to father
e thinks they are better than corn, Those
who bought the stalks say that they burn readily, and make
u very hot fire,

“Lastspring T planted nothing but sorghum and onions, a8
they had brought me the most the year previous, and I have
done better than either year before. My onlons woro the
most profitable crop of all, as T made $12 off of my two rods.
8o last fall I had, after disposing of my crops, $71.50 in cash,
nearly double what T had made the year before. T spent $20
of this on my wardrobe, §10 at Christmas, bought three more
calves at $10 n head, and had $11.50 loft for sundries. My
onions didn't do quite as well as the year before, So this
year T have made $300 off of my four ncres, 1 can assure

you T am beginning to feel very much encouraged in being
industrious. 1 have just bought twenty more calves. Ihad
[ 1o pay $12 a head for these, but they are boauties, T can tell
tyouw 1If they do well they ought cortainly to be worth in a

(JunE 21, 1870.

year from now $460. T was offcred 90 to-day for my other
lot. 1 have no trouble in finding a market for my produce;
for what I cannot sell here T ship on the railroad, und, as
they carry at reasonable rates, I often prefer shipping, us I
get better prices in the larger towns.  1shipped nearly all of
my strawberries this year.

** T was fifteen years old last August, and am worth today
$390.  To be sure my father has favored me in every way,
furnishing me with seed, feed for my stock, allowing me the
use of his team and farming implements, ete. But now I
can afford to be more independent, and hope before long to
help him, instead of bis helping me. Father is making
money, too, This is a fine wheat country, and he has put
the most of his land into wheat. We have had fine seasons
so far for our crops, and next year we may have grasshop-
pers or drought, or some drawhack: but we have enough
Lahead now to stand one or two unprofitable seasons, so0 we
don't worry. I intend to invest every year in stock, as [
have found it far more profitable than s anything else.”

The moral of the story gncs without telling,

UNESOWN NEW YORK,

That the State survey of the Adirondack wilderness should

bave discovered mountains, lakes, and other geographical
features as little known to the world as the mountains and
lakes of Central Africa, was not surprising. It does strike
one as strange, however, that the geography of the central
counties of the State should be little if any hetter understood,
Yet the State surveyors found last year that every one of
the cities and towns of that region, to the number of two
hundred or more, were from one to two miles out of place,
on every map of the State hitherto published. And worse
than that, the topographical features of that thickly settled
and prosperous part of the State are sadly misrepresented
on all our maps. In reviewing the work of the survey dur-
ing the past year, Director Gardner remarks that ** few
people realize that in the central part of our State, repre
sented on their maps as level regions, are mountains rising
to such heights above the surrounding country that the eye
can sweep at a glance 5,000 square miles of land and lakes,
touching bhere and there blue horizons over sixty miles
away.” The deep pleasure which these broad but unvisited
views inspired very naturally increased Mr. Gardner's regret
that the topography should be so unknown to educated peo-
ple.  “In Germany,” he says, *‘every child is taught the
physical features of its native country; but in New York,
neither young nor old know the aspects of those counties
which they have not personally visited.  In this matter, like
the Indinns, they know only what they have seen.”™ This
criticism he makes on the strength of a wide intercourse
with the intelligent citizens of central New York, to whom
he has often put questions to test their knowledge of the to-
pography of their part of the State.
“I am led to recar to this subject,” he concludes. < be-
cause of the deep impression made upon me each season by
the unexpected grandeur, beauty, and variety of the land-
scapes seen in the prosecution of our work. Ideas of the
aspects of the State derived from maps Imve,’in My OWN Case,
proved to be so false and vague, that T find in this survey
the attractive novelty of exploring an unknown region,
Colorado was not a greater surprise to me than has been the
structure of my native State. In the study of the origin of
some of its most remarkable features lic untrodden tracts of
knowledge which are yet to awaken great interest. The
configuration of a part of central New York is as unique and
as unknown to science as that of any part of the Rocky
Mouuntains, "
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STRIKE OF PITTSBURG mn:.m

By the strike of the pud(llou of Pittsburg, Pa., June 2,
something like 40,000 men were thrown out of emplogment
in that city and in Allegheny, with the progpect of stopping
the work of all the men employed in the coal mines and
other establishments connected with the mills. A few mills
which were practically independent of puddlers, remained
at work, but with smn prospeet of continuing long.  The
Herald report of that ﬂolo S0ys:

“Thiy morning, about ten o'clock, 200 puddiers formed
into a line and marched up Liberty strect and Pennsylvania
avenue to tho steel works of Hussey, Howe & Co.  They
threatened the employes of this firm with unpleasant re.
sults if they did not stop work. The firm has only sixteen
puddiers, although it employs 500 hands.  The men would
not stop work in the middle of the day, but said they would
to night. The strikers then separated and went to various
mills where they thonght :‘E:r:m any * blaek sheep,’ or
men who wore disposed to at less than ar rntes,
and they ordered sll such men 1ot 1o go to work, This s
the first striko in which the :ral workors i;&vn stopped tho
stoel workers.” P o

As usunl this is not a st .Qun.t tal, but
rather tho aotion of a few ullﬂhmmdﬂu “P"lw ure
willing to take sdvantage of the wit
of ten times their number
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Tneh hoo, b.f ﬁylﬁ; lmnww“;nl :l,m
wers, therefore the whole . ViR
000 millions of f nssemblage has  visited

. ppuln' tho rownrd for the fertilization of 5,000 flowers
‘one Gormun pfennig, the united bees of Buxony have
brained per annum a sum of 68 million plennigs < 480,000
3 Hwh(‘l’m.m). Each hive ropresents in this way o value
flowers of ten dollars,

‘ JFPHILANDER HIGLEY ROOTS,
) Another of the plonoers in Amerlean invention and me-
~ ohanical industey, Mr, P. I Roots, of Connersville, Ind.
- has come to the end of a long and useful life, Mr. Roots
wis born in Rutland, Vermont, Nov, 17, 1813, In his fifth
yeur his parents romoved to Oxford, Ohio.  His mechanical
genius developed early. While still in college he experimentod
with rotary engines, achieving notable results for the facilities
for construction at his command.  About the same timo he
developed a plan for mising water by meanos of the conden-

sation of steam, the apparatas, though imperfectly nude,l

proving quite a suceess,

After completing his college course, at Miami University,
Mr. Roots went into business of woolen manufucturing, with
Iis father and two elder brothers,  The crude and imperfect
machinery in use at that time was very unsatisfactory to
him, and much of his time was spent in constructing appli-
ances of various Kinds to save labor and do more perfectly
the work that at that time was done almost entirely by hand.
Many of these devices were entirely successful, and were in
constant use until the woolen mill of which he was part
owner was burned in 1875.  Probably all of them were pat-
entable.  Ho early made a model for a power loom, having
a positive motion for throwing the shuttle derived from the
motion of the Jathe itself. Several years after he invented
a cam motion of a peculiar Kind for working the harness of
powerlooms. The arrangement was such that it could be
casily changed to weave any regular fubric, with any num-
ber of leaves, each of which had a positive motion, and was
entirely independent of the otherss The plan was after-
wards patented by other parties, and is in successful use in
nearly all the millsin the country. He also invented a Jac-
quard arrangement for fancy cassimere looms, which was
successfully used for many years, and probably was inferior
only to the Crompton loom in point of workmanship,

He ulso constructed a warping mill for woolen goods, in
many respects superior in its general adaptation to all kinds
of work, warping, sizing, and drying perfectly in one opera-
tion. Many other devices might be mentioned, for they
were, his brother says, all through the mill, and no machine
was accepted as being perfect, even from the best manufac-
tories, unless it could do all he thought it oughbt to do in the
best manner.

Between 1856 and 18060, in connection with his brother
F. M. Roots, he developed and perfected the rotary blower,
80 widely known throughout the mechanical world. Mr.
Roots, however, was not an inventor only. His knowledge
of every department of the woolen manufacture, in which
he was so long engaged, was uncommonly extensive. e
was also a great reader, and was widely respected for varied
and extensive information. In his family and social rela-
tions Mr, Roots was greatly beloved and respected. He
died Sunday, May 18, 1879,
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Steam on Third Avenue,

A trial of the Angamar steam motor was made on the
Third Avenue surface road, June 2. During the day
several trips were made from Sixty-fifth street to Printing-
Liouse Square, in connection with one of the large open
cars. The conductor said the motor could have drawn two
or three cars if necessary. As it passed up and down during
the busy hours of the day it attracted a great deal of at-
tention, and caused no little fright to some spirited horses,
On several oceasions ladies wishing to take a car of the
Third Avenue line declined, with a dubious shake of the
head, the conductor's invitation to get on board. Others
however, showed no hegitation,  The engineer managed the
starting and stopping on signals from the conductors of the
motor and the attached car with apparent ease and prompt-
ness. The motor resembles an ordinary street car In shape,but
itis bhigher and larger. The driving machinery is under the
floor. On the front platform are the small furnace and
hoiler.  Iere nlio the engineer sits with bis hand on the
lever. Hot water is pumped into the boiler at the depot,
and little fire is needed to keep itat the steam  generating
point.

The president of the railrond company said that the com-
pany had determined to adopt some substitute for horses as
soon 18 u sutisfuctory one could be found.

~o
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Centritugal Forco and Fly Wheels,

It is not always that practical men are willing to admit
the value and importance of seientific knowledge as regulat-
lng the operations and aceidents of a workshop, We had a
viluable incident of the kind that forced itself upon our no-
tee, says o forelgn contemporary, o few days back, A large
pulley or rigger, 8§ feet in dinmeter, and very wide, was split
w In unloading; at the same time
d that two of the arms out of six were ermcked
by contrnction in cooling.  In onler, however, to save ex
pense it was proposed to patel the broken rim of the pulley

ACToss is rim by earelessne
i was notiee

—

whole weight of the patch amounted to about 15 1bs, As

ontiflo result was brought to the knowledge of the practical
mon, but thuy could not see why the pulley would not do
vory well if the patch wus as strong us the rest of the rim,
The pulley was nccordingly run under protest, and hardly
had the maximum speed been attained before the pulley
flew in pieces, nnd might have been dangerous to life and
limb,  The pulloy, undoubtedly, broke, as above indieated,

Ibs., caused o breaking radial pressure outward upon
the broken rim at tho position of the patch of 71£ cwt.
This was quite suficient to break the rim outward with
enormons force, so that the picces flew ubout the shop like
fragments of n bursting shell. 1t will be well for machinists
Lo romember this Incident when they have occaslon to re-
| pair fly-wheels.

Natural Enemies of the Eloctrie Telegraph.
There is, apparently, no apparatus so liable to be inter-
fered with by what we may call natural causes ss the elec-
tric telegraph.  Last week we saw what perils from vermin
and fungus environ the subterranean wires. Fish gnaw and
mollusks overweight and break the submarine conduclors;

tangling himself in a deep sea cable, to its utter disorganiza-
tion, It is stated that within the three years ending 1878,

communication, in Sumatrs, by elephants. In one instance,
these sagacious animals, most likely fearing snares, de-
stroyed u considerable portion of the line, hiding away the
wires and insulators in a cane brake. Monkeys of all tribes
and sizes, too, in that favored island, use the poles and wires
88 gymnasia, occasionally breaking them and carrying off
the insulators; while the numerous tigers, bears, and buffa-
loes on the track render the watching and repair of the line
a duty of great danger. In Australia, where there are no
wild animals to injure the wires, which are carried great
distances overland, they are said to be frequently cut down
by the scarcely less wild aborigines, who manufacture from
them rings, armlets, and other varieties of barbaric orna-
ment. It has been suggested as a means of protection in
this case, that the posts shouid be constructed of iron, when
the battery could be used to astonish any native climbing
them with felonious intent.

Governor’s Island for the World’s Falr,

The latest site proposed for the World's Fair of 1883 is
Governor’'s Island, The island lies in New York Harbor,
about half a mile south of the southern extremity of the
city, and is about n mile in circumference. The proposer
BaYys:

*‘ Here would be ‘ room and verge enough,’ and to spare;
and in the requirements it surpasses in many particulars all
other suggested sites, Access to the island could be had by
steamboats by means of a pier which should extend several
hundred feet from, say, the north shore, Specially con-
structed and arranged ferryboats could ply to the island,
conuecting with New York at its lower part, and higher up
on the North and East Rivers, and also with Brooklyn,
Jersey City, ete. The pler would also afford facilities for
excursions to the Exhibition by steamers from the principal
{river and seacoast cities and towns of the New England,

IMiddlo, and Southern States. This direqt water communi-

cation would largely contribute to the success of the Fair by
affording quick and non-fatigning, ns well as cheap means
of travel from and to distant sections of the country. In
addition there might be a bridge of boats across Buttermilk
Ohannel connecting the fsland with the shore of Brooklyn."
The great objection to this site would scom to be the elr-
cumstance that the island is a fortified post of the Unlted
States, and not likely to be surrendered for the purposes in-
tended.  Besides, it would furnish no proper site for the per-
manent buildings to be erected by the city nnd State,
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A Fatally Polluted Stream.

A distressing case of wholesale poisoning, through erimi-
nal ignorance or worse, has just occurred in a country
gehool, In Vermont, The school opened Monday, Moy 20,
! and a8 usual the obildren got their water from a littlo brook
| that ran close by, The teacher noticed the bad taste of the
water and forbade its use; but the caution came too late or
was neglected, and in alittle while seventeen of the children
were prostrated with alarming Hllness, ten or twelve dying
within a day or two, the hodies of the dead corrupting so
rapidly that immedinte burinl was necossary.  Tnvestigation
ghowed that a farmer had polluted the stream by the oar
casses of o horse and several sheep, and the drainage of his
barnyard, A medical investigation rosulted in a report
'that diphtherin was the cause of the terrible mortality, ag.
Yurmmtod by poisoned water, Diphtherin in o mild form
had been in the vielnity, and four cases woere known to exist,
g0 that water polsoned by barnyard drainage and putrid cnr-
casses of dead animals was just the thing to feed the disease
into the development of the terrible disaster. One wounld
think that the potrid carcasses would sufficiently account

for the fatal pollution of the water,

with wrought iron plates, which was done.  “* Por se llm'
Iron plates were strongor than the original easting, but the |

the pulley revolved at the rate of six hundred revolutions u |
minute, this unbalanced weight on the rim beeame by caleu- |
Intion ne much as 706 owt, rudinl force outwards, This sei- | to proceed across the murshy Taaldam distriet to the Thibetan

| Himaluy s,

there have been sixty serious interruptions to telegraphic |

Prejovalsky's Expedition to Lhasss,

If no mishap Las befullen the Russian explorer, Colonel
Prejevalsky, bie Is now pushing across the great sandy desert
traversing the western center of the Chinese Empire, some-
where in the neighborhood of Buchau, His futention is

plateau; then, after jolning the usual caravan route from
Koko Nor 1o Lhussa, he will proceed as far an the latter city,

| which is the great objoct of the present expedition, and if

possible make an excursion into the unknown country to the
southenst, where Thibet nbuts on the extreme eastern
He proposes to return partially by the same
route, but eventually to deviate toward Khotan and Kash-

by centrifugal foree, which, by the unbaluneed pateh of 15 gar. The entire journcy Is estimuted to lnst two years,

The expedition is fully equipped with money, firearms, and

;ammuuillou. and meteorological and astronomical fnstra-

ments,

Eight Minutes Undor Water,
A boy seven years of age was seen to fall from o bulkhead
into the Hudson River, June 2. After considerable delay s
youth nsmed Thomas Berry came to the rescue, and the

|spot where the boy sank was pointed out to him. By a

plucky dive and a long swim under water he succeeded in
recovering the boy, who had been in the water eight min-

jutes, and was apparently lifeless, A successful effort was

made to resuscitate him, sigus of returning consclousness ap-
pearing at the end of twenty minutes. The officers of the

while there is at least one instance of a frolicsome whale en- | patrol of the water front pronounced this the most remark-

| able case of resuscitation after long submergence that had

come within their knowledge, and it was put upon record as

such. The happy issue should encourage hope and persistent
effort in all similar cases,

-

The Forster-Firmin Amalgamator Co,

In the SciestiFic AMenricax of November 2, 1578, the
Forster-Firmin system of amalgamating the precious metals
was described and illustrated.  The first annual report of the
officers of the company controlling the system indicates a
promising future for it. Machines are now building for use
in Arizona and Idaho, and arrangements are being completed
for their introduction in Colorado and California. It will
be remembered that by this process the mercury s atomized
by steam, compressed air, or other equivalent mediom, and
forced through a stream of pulverized ore. By this means,
in connection with their system of washing and settling, the
inventors claim to obtain all the precious metal in the ore,
and also to recover nearly if not quite all the mercury used;
the economy of the process being such as to make the sys
tem profitable with poor ores.

>
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THE ISTHMUS CANAL,

The International Canal Congress came (o a decision May
28, adopting by a vote of twenty-nine to sixteen the Wyse
Panama canal without locks. This, project, it will be re-
membered, contemplates a canal, substantially along the
route of the Panama Railway, nearly 45 miles long, with a
tunnel 8% miles in length. To this project the President of
the Congress, M. de Lesseps, was committed from the start,
and it was through the influence of its projector that the
Congress was called. The local influence brought to bear in
its favor was irresistible, the result showing a splendid vie-
tory of social overcivil engineering. M. de Lesseps immedi-
ately began the formation of a eompany to carry out the pro-
jeet, announcing that a first subscription of 400,000,000
francs will be opened simultaneously all over the world
about September next. It is to be an essentially popular
loun, without government aid or guarantee. The amount
of the first subseription, of which 10 per cent is to be paid
on subseribing, will, M. de Lesseps expects, be more than
covered, Mr, Nathan Appleton will be a director of the
company, and will be delegated to open subscriptions in the
United States.

1t is also announced that M. de Lesseps intends to proceed
to Panama, by way of New York, to take out the first spade-
ful of earth on the 1st of January, 1880. The intention is to
have the canal open for commerce before the year 1900; a
result we reckon to be contingent on clever financial engi-
neering rather than on social or civil engineering, great as
may be the problems thrown upon the resources of the last.

Ameriean Soclety of Civil Englnocrs,

The eleventh annual convention of the Awmerican Society
of Clvil Engineers will be held at Clevelund, Obio, boginning
Tucsday, June 17.  From the list of topics to be considered
and the names of those expected to contribute papers and
take part in the discussion, it is safe to predict an enjoyalile
and profitable meeting. During the meeting the Society
will visit Pittsburg to inspoeet the government works for the
improvement of the river at that place.

L =S
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James Orton Woodrufl,

Those who were interested in the Woodruff Scientific Ex
phdition will be pained to hear that its projector died at his
residence in this clty, June 4, of brain disease, brought ;
the care, anxicty, and overwork conne h
enterprise, which was temporarily abar
Woodrufl had just developed a new p
neeepted by Prof. Clarke and others
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IMPROVED FINISHING PRESS,

The engraving represents an improved machine for finish-
ing textile fubrios, invented by Mr. Houston. In machines
of this kind the goods are generally pussed between drums
hented by stoam, and ave, besides being exposed (o pressure
and heat, suljected to a longitudingl strain in passing from
one sot of drums to the other. Besides that the heat to
whioh the differont portions are exposed is not equally di
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cheaper moroccos,  Brush and glazed kids, bright and dull
pebbles, maroons, and straight graing, both black and in
fancy colors, aro the dosigoations by which most of the mo
roceos made aro known,

The tanning is done In the old way, and by what is
known ns the “bag' process, in which the skins are first
sowed by bund or machine and the sumac and sumac
The open tan prooess, by which sys

liguor foroed inside

vidod, some parts being overheated and sometimes burnt, | tom the sking are hung in the liquor, is being gradually
.

while others are not even completely dried.  These disad
vantages Me. Houston claims to huve overcome in
his mnehine,

There are two large deams, A and B, through
which steam ciroulates,  Pand R arve toothed wheels
firmly connected with the drums. They are acted
upon by cam wheels, o and p, respectively, on the
ghaft, n. Both cam wheels may be withdmwn and
replaced again in position by means of the sliding
collars, M and N. [ and I are friction pulleys.
The shaft, n, s turned by an endless screw and
toothod wheel, receiving their motion from a belt
and pulley. The collars, M and N, and the cam
wheols, o and p, turn the drums in opposite diree-
tions; onecam wheel only works at a time, the drum
not noted upon by the cam wheel being earried along
by the friction puliey. Thus the operator is en-
abled to change the motion of the drum as often as
nocessary.  From the drum, A, to the drum, B, a
long sheet or band of copper or steel extends, and
alternately winds and unwinds round both drums,
carrying the goods along. The fabric is unrolled
from a ¢ylinder, T, moved solely by the tension of
the goods as they ave rolled on the cylinder, B. The
copper band is beated on the cylinder, A, and
catehes in descending the sheet of cotton, linen, ete.,
and rolls up along with the same on thecylinder, B.
Thus the entire surface of the goods comes in con-
tact with the heated metal, and is equally exposed to
the pressure exerted by the concentric sheets of cop-
per. The goods are in no way strained, but sub-
jected to heat and pressure only, and all folds are
effectually removed.

Very little attendance is necessary; one man can
attend to several machines.—Musée de U Industrie.

adopted.  Machinery is Jargely employed in the tanning and

A New Wind Engine,

Mr. W. Thomson, Professor of Mechanieal Engineering (n
the Towa College of Agriculture, describes, in the Coallage
Quarterly, n new windmill, which has been recently con.
structed and put in use at the above institution.

From the following description any mechanic ean con-
struct n windmill on the Professor's plan, and according 1o
his testimony it is an entire success,

Provious to the fall of 1878, the waler was forced to the
several departments of the college by a No. 7 Knowles
pump, running on an average of four and one half
hours each day. The height to which the water hins
(o b ralsed in the main building is 106 feet 7 inches

“the amount required here being about 6,000 gal-
lons in twenty-four hours; the other departments
require about 2,000 gallons in the same time, which
has 1o be raised to an average height of about fifty
feet The cost ll)' this system (conl delivered at the
well for $3.20 per ton, and firemen's wages being
61 cents per day), avernged about $45 per month,

It is evident that & wind engine would do this
work cheaper than steam, since, in raixing water,
there s no objection to a variable motion. From a
study of the various Kinde, and their construction
ns to efliciency and durability, says Professor Thom.
son, it was evident that the greatest efliciency of the
acting cylinder of wind was not reached by the
mills in use at the present time,  We therefore con-
cluded to construct one that would fulfill this con-
dition as nearly as possible. Knowing the amount
of work to be done, and allowing for friction in the
pipe, aud for waste and Jeakage at the different points
along the line from which water is drawn, and as-
suming the velocity of the wind to be fourteen feet
per second, and that the efficiency would not be less
than thirty-three per cent of the acting cylinder of
wind, it was shown by calculation that a wheel
cighteen feet in diameter would de the work and
furnish an ample supply as long as the above velo-
city was maintained. During the fall and winter
this wheel was made and set in position ready for
the work in the spring. The construetion is as fol-
lows: The arms are cight in number, made of wood
and bolted to a spider which is keyed to the crank
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shaft. The pieces to which the vanes are fastened

MILLING MACHINE.

We give a perspective view of a handy type of
self-acting universal milling machine constructed by
Messrs, Greenwood and Batley, of Leeds. As will
be seen from our engraving, which we take from Engineer-
ing, the machine has s deep bed supported on two short
standards, and having cast in one piece with it the upright
which carries the milling headstock. This headstock has a
vertical traverse of about 10 inches, and it is provided with
aself-acting downward feed. On the milling spindle is a
gun metal spur wheel, into which a wrought iron pinion
gears, this pinion being on the same shaft as a belt pulley.
The milling saddle also carries a puir of idle pulleys, and

the driving belt passes round these and the pulley on the
pinion shaft, in the manner shown by our il-
lustration, the milling headstock being thus
free to be moved up or down without inter-
fering with the driving gear.

The milling saddle, which has a self-acting
feed and stop motion, and the horizontal tra-
verse of which is about two feet, moves on a
slide formed on the side of the deep bed of
the machine, On the saddle is mounted an
aceurate dividing motion, with thirtecn rows
of holes gearing up to 144 divisions. The
dividing motion carries on its top a four
jawed chuck taking in articles up to three
inches in diameter, and also sufficing to hold
a vise or other mountings. The machine is
altogether a very handy one, suitable for a
variety of work. We may add that one of
these machines was exhibited by the makers
at the Paris Exhibition last year,

>

Moroceo,

Philadelphia stands at the head of the mo-
roceo trade of the United States, The amount
of this kind of leather made by the thirty-two
firms engaged in the business is placed at
$4,000,000 annually. During the busy senson
1,080 dozen gont sking are daily turned into
moroceo; this would require at the rate of
4,000,000 #king a year.

The trade has gone through the financial
crisis and recovered therefrom, notwithstand-
ing the heavy losses. The sales for the season
now over are shead of those for the same
period last year, and have been fairly satis-
fuctory. The demand for brush kid has heen
heavier during the past geason than wns cver
before known in the history of the morocco
trade. The skins used are Tampico, Cape,
Curagao, and South American, known as soft
stock, and Patnas, Madras, and Cawnpore
Madras, classed as hard stock. These terms
are applied to the condition of the skin in the
hair and before tanned. Of late years the
Européau skins have been lurgely worked into
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finishing of moroccos, excepting on the finer grades, in
which the work is still-largely done by hand. With the
general introduction of steam the drying of skins is greatly
facilitated, and there is no such enforced dependence upon
the eccentricities of the weather as was the case years ago.—
Shoe and Leather Reporter.

CeMeENT poR CoariNa Acm Trovens.—Melt together
1 part pitch, 1 part resin, and 1 part plaster of Paris
(perfectly dry).

UNIVERSAL MILLING MACHINE.

are circular arcs of iron, and are fastened to the

arms by being bent at the ends radially and towand

the center; bolts passing through these ends and the

arms, thus fastening them securely together, There
are sixty-four vanes, seven feet long, four and one half inches
wide at the center end, eleven inches at the tips, and are
fastened to the circular arcs by clips which are riveted to the
vanes and bolted to the circular arcs. The vanes are made
of iron for the following reason: In order to get from the
wind the greatest amount of work, they should be curved or
twisted from the center to the tips, the amount of twist de-
pending upon the length. They are also made slightly con-
cave on the face, in order to cause the stream of air to leave
the vane at as near a right angle as possible to the direction
that it has when it first strikes it, and this
curvature can be more readily given toiron
than to wooden vanes. By making the clips
of the proper length the desired amount of
twist was given to them, the angle at the cen-
ter being about 45° and at the tips 25° to the
plane of rotation. That this form of vane is
instrumental in taking from the wind the
greater part of its living foree, is evident from
the fact that back of the wheel, even when o
high wind prevails, there is but little motion
in the air discernible. In order to make the
wheel strong and rigid, it is trussed by half
inch rods in front and back of the arms, The
shaft is two and one-cighth inches in dinme-
ter, and hasa crank forged on it with bearings
on both sides of the crank. These bearings
are on a large hollow cylinder, through which
the connecting rod passes to the pump rod,
which is made of ong inch iron pipe und an-
swers well, as it can be readily conncoted and
disconnected when desired.

The pressure on the pump due to the height
is 48 1b. per square inch; this is shown by
calculation and nlso by a pressure gauge ot
the surface of the water in the spring.  This
gives a pressure on the erank of 836 1b,, the
diameter of the pump barrel being 8 inches
and stroke 6 inches; the force of the wind at
the assumed velocity and efficiency would be
560 1b., and the corresponding velocity of ro-
tation isabout twenty revolutions per minute;
amount of water raised, twenty barrels per
hour. The amount of water raised is much
more than these figures would indicate.  1tis
also evident from the performance of the wheel
that a less velocity than that assumed will run
it, and it is often romarked that that mill will
run without wind,

If only one half of the above result was
obtained, it would still pay to run the mill in
connection with the steam pump; but sineo
the first of March, the amount required has
been furnished by the mill with the excoption




‘hours’ run with the steam pump. The amount
he old system is not less than $35 per month.
lh of economy so far, then, has beon solved
efficioncy pructically demonstrated,
) Mons on Grass Lawnes,
It is generally thought that a damp, undrained hottom
s the cause of moss on grass lawns, but by some it is rogarded
as procecding ina great measure from poverty of the soil,
 for where grass grows freely this parasite is rarcly if ever
- found. To effect a riddance of this pest
~ there is nothing equal to fresh-slnked lime and
‘wood nshes mixed—so writes a correspondent
~in Land and Wator—which, he states, not
only Kill it and cause it to shrivel up, but
have o most beneficial result on the lawn by
stimulating the natural herbage. Where this
is really poor and needs assistance I would
strongly recommend the use of both the above
pamed, together with the addition of soot and
finely sifted soil, which mixture is far better
than guano, nitrate of sodu, or other patent
manures, that force too much growth fora
time, only to be succeeded by inereased ex-
haustion soon after.  The first proceeding,
however, Lo cure a mossy grass path should be to scarify
it well over with an iron toothed rake, followed by a
good sweeping after with partly used-up brooms, which will
make way for seeds to be sown, and these should be worked
in by using the rake as before.  This done, the soil mentioned
and the ingredients with it will then come in for affording
un additional covering, under which it will germinate, and,
onee through, make rapid progress,

Etna in Eruption,

Al the beginning of the current month great anxiety pre-
vailed with regard to the rapid increase in the volume of lava
pouring out of the craters of Mount Etoa: Craters had
formed on two slopes, and a double eruption was in progress.
On the night of May 28 a number of brilliant balls of fire
were thrown to a great height and burst aloft like rockets,
emitting o fiery showoer,

Later, fresh craters opened, endangering Bianen Villa,
Randazzo, and Castiglione.  Clouds of ashes overhung Pied-
mont, which was in almost total darkness.  The Aci Reale
and Catania Road was blocked and considerable damage had
been done. %

By the 2d of June a considerable portion of the bed of the
Alcanturn River had been covered by the lava.  The damage
to agriculture was already very serious,  The inhabitants
Buel been foreed to abandon the village of Mujo.  Many large
and valuable estates had been destroyed. The four main
craters continued Lo pour forth streams of lava, while many
of the smaller ones bad become inactive.  The stream of lava
which had interrupted the road at Passa Pescaro was half s
mile wide and a hundred feet deep.

-

IMPROVED WINDOW CORNICE.

Any one who has had occasion to change his residence
knows too well that what will do for one house will not an-
swer for another,  The furniture, carpets, and fixtures need
remodeling to adapt them to their new situation. Not the
Jeast among annoyances is tho variation in the width of win-
dows, necessitating s change of shades and curtains and also
of cornices, the Intter being usually fully as expensive as
cither of the other items, and incapable of being adapted to
a window parrower or wider than it
wis originally designed for,

To obviste these diffeultios as well
a5 1o enable mokers and dealers in win
dow cornices to fitany kind of window
without making s cornice especially for
i, Mr. James W. Campbell, of No. 9
Baxter stroet, New York city, bas de
vised the extension cornlee shown in
the necompanying engraving

It consists of two thin mouldings,
fitted] one over the other, and srranged
1o slide snd thoreby lengthen or shorten
the corniee toadapt it to any window,

The vertion]l pleces or trusses aro at
tached one to the inner end of cach
sliding picee, and they are split at their
upper ends, and provided with a clamp
Ing scrow, by means of which the parts
may be fixed after they are properly
wd justed
felt or flannel, n»
provent marring the face of the mould
inge.  Fig. 1 shows the corniee closed

The trusses are lined with

shown in Fig. 8, o

together,  In Fig. 2 it s represented as
extendod

These cornices are not restricted Lo
nany |nlh- ular -lyln ol nmul-hn: or
Buish, and their form s always sym
metrical.  Furiber fnformation may be obtained from the
patentee, whose wddn i given abowve

- — -

Tue Mexicax Exumrriox 8 Dovwr.—The work of pre
parstion for the pro ol Meoxiean Exhibition has heen
sopped. and it | ol that the Mexican Cabinet has

determined to shasdon the enterprise for lack of mesos,

Scientific Amervican,

NEW COMBINATION TOOL FOR MERCHANTS.

The accompunying illusteation will searcely need explana-
tion, as the merits and usefulness of the article will readily
be seen by those who have frequently to puek or open hoxes
or packages of merchandise, The tool combines in very
gimple form a hammer pincers, nnd wrench.  When it is

used as a nail extractor a driver, which is not shown in the
engraving, is used for forcing the jaws into the wood.
This tool scems to combine the advantages of the more

costly implements for a similar purpose.

It was receotly

SMITH'S COMBINATION TOOL,

patented, and is being manufactured by Messrs. W. K.
Smith & Co., of Kirkville, Mo.

A NEW SCUFFLE HOE.

The improved implement shown in the accompanying en-
graving is designed to take the place of the ordinary hoe in
various gardening operations, but it is more cspecially
adapted to such work as the cultivation of the strawberry
and other similar plants, and to weeding onions, ete.

The implement has been used for a number of years by
the inventor in his own market garden, where he bas proved
to hix own satisfaction that the men who use it can accom:
plish three times the work possible with an ordinary hoe.
It may be used as & subsoiler, as it will readily break up the

soil to a depth of five inches without great exertion on the
| part of (he user, and it is stated that it is not at all difficalt
{ to make, in ordinary soil, strokes of five feet. It answersan

CAMPBELL'S IMPROVED WINDOW CORNICE

{ exoellont purpose in weeding onlons s
.

The great advantages possessod by this implement over
others of its class are that it may be used without bending
the back, and much less force I8 required to work it.

The genoral appearance of the scuffle hoe is shown in the
engraving. The blade s dismond-shaped, and is curved,
having ity convex surface uppermost.  The edges are beveled
or sharpencd, and the curved shank which reccives the
handle is secured to the center of the blade.

This invention was recently patented by Mr. T. V. Mun-

son, of Denison, Texas, from whom further information
may be obtained.
ENGINEERING INVENTIONS.

Messrs, Philo A, and Ira 8. Knapp, of Dan-
bury, Conn,, have invented an improved cut-
off for steam engives in which the valve is
arranged so that it will close the live steam
port at one third, half,or two thirds of the
stroke, while the exhaust port remains open
to the end of the stroke.

An improved railroad gate has been pat-
ented by Messrs. Henry Hahn and Anderson
L. Gaston, of Gainesville, Texas, It is in-
tended to fill up the gaps in fences crossing
the railway track. It is lowered by the pass:
ing trains from either side, and is ruised as soon as the train
hins passed over it.

Mr. Henry Ruse, of Baltimore, Md., has patented an im-
provement in railway ties, In a track formed with these
ties two permanent clamping lugs of any one tie project in
the same direction, but are arranged upon opposite sides of
the rail from the permanent lugs of the next tie. The in-
ventor also provides a peculiar locking device, by which im-
portant advantages are secured.

An improved car coupling has been patented by Mr. Geo.
W. Cushing, of Sedalia, Mo, The object of this invention is
to furnish a more efficient and durable substitute for the
plate springs and other dovices that are now used on that
class of draw hooks that require side pressure to retain them
in position.

Color Blindness,

That the prevalence of color blindness among railway em-
ployes, and the consequent danger, werenot overrated by us
in our early articles on this subject, continues to receive
abundant confirmation. Dr. Keyser, of Philadelphia, ae-
cording to the Railway Review, has examined the eyes of the
train hands of three Philadelphia milways, and finds that
three and one half per cent are color blind.  These cannot
discern the difference between colors; and in addition there
are eight and one half per cent who can distinguish colors;
but cannot distinguish shades of the same colorapart. There
are thus twelve per cent who have not that quicknessand ae-
curacy of perception of colors which should be considered
absolutely necessary in the railway service, as long as signal-
ing is done by means of colored lights. It is fair to presume
that general investigation would show about the sune
results.

A Great Russian Telescope Projected.

At a mecting of the Naval Institutein Washington, May -

| 99, Professor Newecomb stated that be has received letters
| from Otto Struve, Director of the Pulkows Observatory,
announcing that the Russian Government has voted 250,000
| rubles {',r\ the construction of the largest telescope that
!can be advantazeously made, including the building in
which to mount it. The object glass
is intended to be between thirty inches
and three feet in diameter, if the glass
makers find it pmacticable to cast o disk
of this size of the necessary cvenness
and purity.

It has not yet been decided who shall
undertake the most diffieult part of
the work, the grinding of the ghass;
and bhefore deciding it Strune intends
to visit this country in onder 10 examine
the Washington and other great tele
scopes made by Alvan Clark & Sons
He will probably arrive here for this
purpose some time during the summer.
Should his examination prove satisfac-
tory he will be ready 1o open nego-
tiations with the Clarks for the work
if he s sare it will be done enough
better to warmnt the risk of sending
the glass twice across the Atlantic.

i Sps- rTalee
Molecular Oscillations,

M. Raoul Pictet, of Geneva, one of
the two chemists who not Jong ago
woere so brilliantly suocessful in ligue-
fying bydrogen, bas recently been en-
gaged  in roséarches which deal with
some of the most delioate problems in

| other plants grow- | molecular phywies.  He has endenvored 1o determine the

ling in drills or rows, us it completely uproots the weeds and | length of the molecular osclllstions of a body subjected

| renders unneeessary any work with the haods
berry hoe it may be pushed wronnd and under the vines with
out injuring them, and by inverting the blade it forms an
officient runner cutter, and it may also be used Lo st run
| ners W rook

As u straw- | to the action of hest. No explanation is given us o the

method of caleulation employed, but M, Pletet arrives aé
the remarkable result that the product of the Jeogth of
molecular cscillation by the temperature of fusion

stant in all solid substances. Mo adds that the
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twmperature, the shorter are the oseillations,  Here are
some of tho Agures: Selenfum, 87, lead, 3+, winc, 30,
silver, 818, copper, 84, gold, 8+, iron, 83, platinum, 3:6.
hese numbers are evidently near enough together 1o war-
runt the statement that the law of constancy is here verified
with conditions of exuctness comparable to those which
Dulong and Petit declared satisfactory 1n thelr researches
on specific heats.

el

RECENT MECHANICAL INVENTIONS.
A maching for laying bands or atripes of color around
broom handles, which does its work rapidly and neatly, bas

been patonted by Mr, Solomon Lung, of Schenectady, N. Y. |

The machine is fitted to carry two handles and two sets
of striping brushes, which act alternately, so that while one
handle is being striped the other may be removed and ree
placed by another.

Messre, A. H. Simms, of Nixburg, and J. L. Porter, of
Rockport, Ala., have patented an improved rope measurs
ing machine. It consists in the arrangement of a measuring
wheel provided with an alurm device for indicating its revo-
Iutions, aud in a semicircular receptacle for containing the
rope to be measured.

Mr. John G. Meeker, of Danbury, Conn., has patented an
improved machine for filling and hardening hat bodies and
other fabrics. The invention consists in forming ribs of
hempen rope upon the opposite working faces of the filling
roll and apron of a machine for fitting and hardening hat
bodies.

_ .
American Hardware In Britishh Colonies.

The fronmonger continues to lecture the Eunglish manu-
facturers for their apathy in not bestirring themselves to pre-
veat the introduction of American manufactures into the
British colonies.

There would appear to be much reason, says the editor, for
fearing that English manufacturers are not even yet fully
alive to the extent and nature of the competition they have
to meet and fight. Through our own columns, for instance,
attention has repeatedly been called to the subject, and we
have been careful to give, from time to time, the latest and
most authentic information obtainable. It has been shown
more than once that our colonists in Australin, New Zealand,
the Cape, and elsewhere are rapidly developing an amount
of business in American hardware which wasnot even con-
templated half a dozen years ago. They are well and at-
tentively served by the manufacturers of the United States,
and appear to be disposed to transfer to them many of their
commissions. They tell us directly, or indirectly, that they
are more thoroughly satisfied by their new providers than

tho iron rod being made several times more massive than the
copper rod, it will require a proportionally greater guantity
of heat to increase its tomperature.  Taking these considera-
tions into account, Mr. Brough finds that the sectional urean
of an iron rod should be to the gectional area of a copper rod
in the ratio of 8 1o 3. For the same efliciency iron rods are
therefore cheaper than copper rods. |

EEAEN
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PREVENTIVE FOR SLIPPING BELTS,

Mechanical engineers and users of machinery know only
too well that all belts slip more or less, thereby oceagioning
a loss of both power and motion as well as {he wearing of
the belt.  Several remedics have been suggested and tried
lsuch s the application of rosin and other adhesive sub-
'slunces to the belt or pulley, but none of them, so fur as we
are aware, with the exception of the device shown in the
accompanying engraving, huave proved of any practical
value. In fuct the application of adhesive substances is

Fig. 1.—8SUTTON'S PATENT PULLEY COVER,

productive of a dircet loss of power, and injury to the belt.
To secure the required amount of friction by tightening the
belt brings greater pressure and consequent friction upon
the journals and increases the strain and wear on the belt.
The pulley cover shown in the engravings is designed to
obviate all of these difficulties and greatly increase the trans-
mitting capacity of both belt and pulley. It is simply a flat

by our own traders, and we cannot blame them, therefore,
if they continue to divert their favors into transatlantic
channels. They would, and do, prefer to have English
made goods of all kinds, but they find that the patterns, |
finish, and packing of the Americans are frequently so su-

perior that they are literally compelled to cease doing husi-

ness with us. In not a few instances they still send their

indents to England, but they specify American goods, and

decline to be put off with any others. They are, as our |
correspondent tells us, often charged nothing for packages,

and have everything so carefully wrapped up or hoxed, |
marked, and labeled, that they find far less trouble in re- |
tailing the goods than those sent to them from this country. |
We nave before remarked that there is not the slightest
reason why this state of things should continue. We are
able to compete successfully with the whole of the outside
world, either as regards quality, quantity, or price, and it
ought not to be publicly stated that we donotdoso. We
bave every advantage on our side, and it is nothing less than
& nolorious scandal if we neglect our opportunitics any
longer. As a nation we are compelled to manufacture, and
inasmuch as we produce immensely in excess of our internal
consuming powers we must continuc to export the surplus.
It is, therefore, not merely our interest, but an absolute ne-
cessity, that we ghould consult the tastes and requirements
of our customers, and by the exercise of enterprise, tact,
and progressive tendencies, keep ourselves in that foremost
position we have o long held.  The time for apathy, indif-
ference, and adherence to obsolete patterns or practices has
gone by, never to return.  The recognition and full appre.
cistion of these facts ought to be suflicient to put our manu.
facturers and merchants on their mettle to such an extent as
1o render the continuance and repetition of these complaints
impossible and unnecessary,

= L SRS 2
Copper and Iron Lightning Conductors,

endless band of elastic rubber and canvas, made about one
inch to the foot shorter than the circumference of the pulley,
with the inside face unvulcanized. It is stretched around
the pulley and cemented fast.

The manner of applying the cover is shown in the en-
gravings. After cleaning the pulley the cover is clamped to

the upper part of the pulley by means of an ordinary hand |

screw, then a number of rods are inserted in the cover and
placed against the rim of the pulley, as shown in Fig. 1.
Three or more men, taking one rod in each hand, stretch the
covering ontward and place it on the pulley, as shown in
Fig. 2; then all of the rods but one are removed, and the

:

Fig. 2.-PULLEY COVER. f

hand serew is taken off; cement is placed between the cover |

and the pulley as the remaining rod is rolled around the pul- |

[June 21, 18709,

components thereof are not crystallized substances.  As
thig was contrary Lo the opinion held by certain authoritics
on such matters, he had been led to give the subject Turtlier
consideration, and he was now prepared to sustain his origi
nal assertion, although it was at first based simply upon
anulogy, e believed that in the inorganie, as in the organic
Kingdom, no plasticsubstance is erystallized. The substances
pholerite and neerite, which have indeed the same quantita-
tive and qualitative composition as the plastic kaolinite, are
indeed crystalline, but these are simply cases of polymerism,
In the course of his investigations on the nature of cluys he
had studied the sediment thrown down by slightly turbid
river water.  If portions of this substance he again dissolved
and the redeposit examined under microscope, it will be
found to present the appearance of starch. The granules are
transparent, and may be examined by polarized light, when

it will be found that they are not at all erystallized. Further
investigations of the subject are promised.

et
Emigration to the United States,

Probably from its comparative nearness, and the gocial
and personal freedom it promises, as well as from the fact
that so many of the working classes have ““some friend or
brother there,” emigration to the Transatlantic Republic has
always been much in excess of that to our own colonies,
even to the adjacent Dominion. But for some years there
has been a great commercial depression in the United States
as in the United Kingdom, and during the past quinquennial
period as much slackness in emigration as in everything
else. The turn of the tide has, however, come at last, and
it is doubtless a sign that a decided improvement has set in
over the water. Both from the Clyde and Mersey, as well
as from other less impoftant havens, flocks of emigrants are
leaving these shores. Nearly 11,000 persons left Liverpool
to go into voluntary exile last month, of whom 8,031 were
bound to the United States, 1,723 to British North America,
and only 48 to Australia, 6,015 altogether over those of
March, and 4,090 over the corresponding month of last year;
while durivg the present May there is every prospect of
numbers leaving several thousunds in excess of the corre-
sponding month for many years past. Of the April emi-
grants, 5,348 were English, 1,546 Irish, and only 58 Scotch.
—Iron.

Phosphorescent Photographs.

To Mr. Woodbury's inventive ingenuity we owe this plan,
which has been tested, and is a practical success, The
method he employs is known as the ‘‘dusting-on ™ process.
It consists in coating a plate with a preparation of dextrine,
honey, and bichromate of ammonia, which, exposed under
a negative, becomes hardened, where it is subjected 10 the
action of light, through the transparent parts of the nega-
tive, remaining tacky where it is protected from the action
of light by the denser parts of the negative.  After exposure
under a negutive, the film, as it will be seen, is tacky in the
lights of the picture, but hard and dry where light has acted
on the shadows. The lights are therefore adhesive and
tacky, retaining any fine powder which is dusted in or
rubbed into the moist surface. At this point comes in the
essential novelty. The powder to be used must be a phos-
phorescent substance. One of the best known and available
i3 sulphide of calcium. A powder of this substance is applied
to the image formed on the adhesive film, and sticks to it in
due gradation of the tackiness, as regulated by the action of
light which passed through the negative. An image of sul-
phide of calcium is thus formed, which, the powder being
nearly white, is scarcely visible by daylight, but if the image
be submitted for a time to gunlight, or bright daylight, or
brilliant artificial light, and then taken into the dark, pre-
seuts a luminous picture, somewhat startling, indeed, in the
case of a portrait.

A variety of substances possess this phosphorescent qual-
ity: sulphides of barium, calcium, and strontium displaying
it in the most marked degree; fluorspar, carbonate of lime,
pearls, diamonds, phosphate of lime, arseniate of lime, and
other substances, all showing in their degree this capacity of
absorbing light and radiating it in the dark. The Bologna
stone, consisting of sulphide of barium, displays this pro-
perty in a marked degree. The old Italian cobbler to whom
tradition assigns the discovery of the property of this stone,
and its use to astonish his friends and neighbors, prepared it
by heating red hot with charcoal a piece of sulphate of
baryta, found plentifully in the neighborhood of Bologna.
Sulphate of baryta made into a firm paste with gum, or with
flour and water, and calcined, will produce the substance.
It should be kept sealed in a stoppered boltle.

The phosphorescent property has been utilized in America

What should be the relative sectional arcas of lightning | ley under the cover.  When all sides of the pulley have been | for the production of luminous clock and watch faces, yhtch
rods in order that neither metal should be more liable to : cemonted the rod is removed, and the cement is allowed Lo | readily show the hour in the dark. Professor Morton, in the

fusion by the passage of an electrical discharge through it |
than the other? Mr. R. 8. Brough (whose recent death in
India we regret to announce) s answered this (question in |
the May number of the Philosophical Magazine,
usually given—viz., that an iron rod should have four times
the sectional area of the copper rod—Is based on the fact that |
copper conducts electricity six times as well as iron, while
the melting point of iron is about 50 per cont higher than that

0
of copper, and T 4. Thissimple treatment is incomplete,

because it neglects the following important factors: (1) The |
influence of the rise of temperature in increasing the eleetri

cal resistance of the metal; (2) the difference hetwoen the |
specific heats of the copper and iron; and (8) the fact that |

dry.
The manufacturers assert that this cover effects a great |
saving in power, and that a pulley having this cover applied l

dimensions, :

Further particulars may be obtained from Joseph |

Woodward, room 11, 55 Liberty street, New York (P. 0
box 8419). l
- - —
The Nature of Plastle Substances. l
At a recent meoting of the Philadelphia Academy of
Natural Belences, Dr, Kocnig referred to a statement made
by him some time ago when speaking of the cnlnp()ﬂllinlll
of the so-called mountain soap of California, that the plastic l

:
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BOIENTIFIC AMERICAN, points out the possibility of super-
seding gas or other incandescent substances as means of illu-
mination by having the walls of a room treated with a phos-

The relation | has at least double the capacity of a plain pulley of the same | phorescent substance, which might absorh sufficient light

during the duy to serve for illumination at night. Dr. Phip-
son points out that & whitewashed cottage exposed during
the day to strong sunlight sometimes shines at night with a
brilliant phosphorescent light; pure lime or & mixture of
limo and nitrate of lime possessing the property in question.
The substance used in preparing luminous clock faces is sul-
phide of calcium, sometimes known as Canton’s phosphorus,
Canton having prepared it by heating & mixture of three
parts of calcined oyster shells with one part of sulphur to an
intense heat for an hour. It may also be formed by heating
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dml. Tho most refrangible or actinle
mtlvo in producing this phosphorescence, or

'm 80 far a8 wo know, is the first to give this
practical purpose in photography. He applies
of calcium in powder to the image formed by
ton. mMndecundcgmofuckim
he image being so formed and submitted to the action
sunlight, or oven a good artificial light, presents a lumi-
- nous picture in the dark. Used with judgment, such por-
gn']hwh found very interesting, while, perhaps, noth-
 ing could bo more ghastly than the unexpected presentment
~of such a portrait of a decoased friend.

‘To thoso of our readers who may desire to study the ques-
~tion of phosphorescence generally in connection with this
M“mmuy better assistance than
the very work on “* Phosphorescence, or the Emis-
dmdu;ubymmumdm issued by Dr.
m:anm—Mmpwam

PRACTICAL DIVISIBILITY OF THE ELECTRIC LIGHT.
[Continued from first page.)

AMMMvaMwmtmw
supplies light for a building or a street. This lamp is sur-
rounded by a system of lenses and reflectors forming a
chamber of light, as represented in Figs. 2 and 3. These
Jenses concentrate the whole of the light into as many beams
of parallel mays as there are faces in the chamber. In this
form the light may be projected through long distances.
The intensity of the light when not condensed is inversely
‘proportional to the square of the distance from the source of
light, but when the light is projected in parallel rays and is
prevented from radisting, its intensity remains unchanged,
except perhiaps a small loss by the absorption of the atmo-
From every face of the chamber of light a box or pipe
projects, which incloses the light beam. These pipes are
laid along the streets, as seenat T in the larger engraving,
and they are placed along the walls and floors of the build-

At every side street a smaller pipe branches out of the
main one, and at their junction there is a reflector, which,
by its size and position, will divert into the side street any
desired percentage of the entire light. By means of this de-
vice every strect in a city may be provided with one or more
pipes carrying a certain amount of light that is always con-
trollable by merely changing the position of the reflectors.
This arrangement may be compared to valves and water
gates of a system of water distribution.

Service pipes lead from the street pipes to the lamp posts
and to the buildings, and at the intersection of the service
pipes with the street mains there is a reflector, the size of
which will determine and control the amount of light sup-
plied by the service pipe.

The larger engraving shows, at T, the strect main pipe
and light beam, A. B is a reflector or totally refracting
prism, which sends a portion of the main beam of light into
the service pipe, B C, which, in the present case, supplies
both the street lamp and the building,  Another reflector or
prism, &, bends a portion of the supply beam upward iuto
the lamp post; this vertical beam strikes u reflector of suiti-
ble shape, which diffuses the light as may be required, the
manner of diffusion depending of course on the form of the
reflector.

The horizontal light beam, B C, reaches the vertical sup-
ply pipe, € F, laid along the wall of the building, and the
reflector at the juncture of these two pipes bends the beam
upward,

AL D, E, F, there are other reflectors, each of which, ne-
cording to their size and position, will bend horizontally the
amount of light required for ench floor. These smallor
beams are projected through pipes laid along the floor joists.
The horizontal beam, D d, is partly intersected by u roflector
at f, which bends downward a portion of the beam which
enters the room below through a diffusing lens (shown in
detail in Figs. 4 and 5), called by the inventors o secondary
lens, which sheds the light in any predetormined direction,
according to the shupe and curvature of the lens.  The re-
muining portion of the beam posses on to illuminato other
rooms, including the hall above, which recelves its portion
from a reflector ut d.

The arrangement just deseribed is duplicatod on the other
floors and modified to conform to the varying requirements
of the different stories.

When it is desired to disteibute lght 1o rooms not in luoe
with the muin pipes, s double reflector may ho used to divide
the principal beam into two latersl ones, which will iumi
nite two or more adjoining rooms,

It will thus be seen that all of the rooms in a building may
by illumingted by a single beam, and that the lght muy bo
divided without muterinl loss, The reflector, BB, controls
the supply of light for the entire building, aod the nmount
of light may be regulated or it may be shut off altogether by
moving the reflector. In like manner the reflectors, D E,
will control the light for their respectivo floors.  If they are
stationary the percentuge of light for cach floor will he con
stant, but if elther of them s nrranged Lo slide into and out
of the lght tubo, it will yary the amount of light supplied
to the corresponding floor at the expense of the other floor.
The light in any of the rooms muy be Increased or dimin-
Ished in a similar way. The reflectors are sometimes wr
rauged (o wlide luterally, so a8 to increase the light or de
crowso It o o mere gliouner, or even ghut it off wltogother

Smuttm American,

without uﬂcctlng the lighl supply of the other rooms. In

the left hand rooms there are at m m' m'" conds or handles

connected by cords or wires to the prisms or reflectors,
which, being pulled or turned more or less, will slide the

prisms or reflectors; in this way the light may be perfectly

:onlmllcd with less effort than is required to turn a gas
oy.

The secondary lenses, which are shown in detail in Figs.
4 and 5, are made movable, and a set of two or more of them
is supplied to every room. These lenses are moved by the
cord, P, which is connected with one of the handles, m. By
moving the bandle either of the lenses may be brought into
line with the beam of light. These lenses will diverge the
light more or less according to their curvature, 5o as to illu-
minate & part or all of the floor, or the entire floor and as
much of the walls as may scem desirable.

The lenses, in addition to the sliding motion, have a
swinging motion, by means of which the light may be pro-
jected in any required direction, rendering it unnecessary to
place the table exactly under the lens. The inventors state
that these lenses will answer for all household purposes, and
that by means of lenses of different kinds a very wide range
may be given to this system of lighting; for example, if a
condensing lens is employed the light will be concentrated
at a single point, so that it may be used to advantage by the
microscopist. If no lens is employed the beam of parallel
rays may be used in the magic lantern and in other appa-
ratus for projection. It may also be employed in philoso-
phical experiments, in medical examinations, and surgical
operations. There are many branches of industry, now re-
quiring daylight, which could be conducted in the night by
means of the condensed light.

Another advantage in this system is that the color of the
light, as well as its intensity, may be readily modified by
means of colored glass lﬁ. This is especially convenient
in photography, where ts of different colors and of dif-
fering actinic power are required. This feature will also
render the light valuable in treating ophthalmic diseases at
home and in hospitals. There are many uses to which this
system of lighting seems adapted, which, for want of space,
cannot be mentioned.

As to economical advantages it will be noticed that regu-
lators or lamps are entirely dispensed with, and that attend-
ance is consequently not required.

Another important featureis that a large genorator of elec-
tricity may be employed, thereby greatly reducing the cost of
the production of the electrical current. The loss conse-
quent upon the use of electrical conductors is entirely avoid-
ed, as the single lamp needed is located near the generator,
permitting of the use of a short and thick conductor having
practically no electrical resistance.

A great advantage in having only a single lamp for a large
system is that n vacuum may be maintained in the chamber
of light without difficulty, thereby preventing the rapid com-
bustion of the carbon, which always occurs when the electric
arce is muintained in air,  The cost of the carbons, as well as
the labor of replacing them, which, in the ordinary electric
regulators, is something consideruble, is entirely avoided.

Besides being adapted to the illumination of large and
smaull nrens, this system of lighting sppears peculiarly suited
to certain applications for which other lights are totally un-
fit; for example, mines may be safely illuminated without
fear of explosion and without increasing the temperature or
vitiating the air. In warchouses, storerooms, powder works
und magnzines, chemical factories, and the like, this system
can be used with perfect safety. It is also adapted to the
illumination of railrond tunnels and similar places,

Messrs, Molera & Cebrion exhibit some very flattering
figures based upon an expenditure of twenty horse power,
which, as we have already learned, is not sufficient to ob-
tain the most advantageous results.  They claim that they
are ablo to produco by their system 195 lights per horse
power giving n light cquivalent to 1,958 candles, and that
the cost of lighting is less than one twentieth the cost of gy,

The lamp used in connection with this system is so clearly
ropresented in the engraving as to require little explanation.
Fig. 2 is 0 perspective viow, and Fig. 8 is a vertical sec-
tion,

Chnmber (4, before referred to as the chamber of light, is
surrounded on the sides and top by lenses, L, At the bot-
tom there Iy n concuve reflector, H, and at the center two
carbon rods converge,  These rods are supported by pistons
or flosts In Inclined tubes, J, which are connected at thelr
lower ends by n horizontal tube communicating with the
apring uoted bellows or eylinder, K. The teonsion of tho
spring that draws the top of the bellows down, may bo
changod by rovolving the small windluss, 8,

Tho top of the bellows is iron, and above it is supported
un electro-magnet, which s in the eleotrieal cironit.  The
carbons pass botween conducting surfuces, and are also in
tho elootrion! olreuit,  The tubes, J, ws woll as the horizon.
tal tube wndd (e bellows, are filled with a suitable lguid,
Ax the curront passes from one earbon point to another the
core of the eloctro-magnet becomes magnetized and attracts
the head of the bellows with more or less foree, maintaining
o uniform light by governing the distance hetween the car-
hons by displaeing the lguid in the tubes und throwing the
pistons or flosts up or down, according to the strength of the
current,

Should tho current coase the spring draws down the head
of the bellows und the points of the carbons touch. When
the current s too strong, the top of the bellows is attracted
upward, and the oarhons aupirate, -
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Hats In Brazil.

Mr. Orville A. Derby contributes to the Rio Newes some in-
teresting information on the plague of rats in Brazil, From
time to time in all parts of Brazil the plantations are subject
to the depredations of armies of mts that issue from the for-
ests and consume everything edible that comes in their way.
During a recent excursion in the provinee of Parnd Mr.
Derby found an almost universal luck of corn throughout the
province, due to such invasion of rats, by which almost the
entire crop of last year had been destroyed.  This invasion,
or plague as it is called, is said 1o occur at intervals of about
thirty years, and to be simultancous with the drying of the
taquara, or bamboo, which everywhere abounds in the Bra-
zilian forests, The popular explanation Is that every cane
of bamboo sprouts with a grub, the germ of a rat, within it,
and that when the bamboo ripens and dies the germ be-
comes a fully developed rat and comes out to prey on the
plantations,

An educated and observant Englishman, Mr. Herbert H.
Mercer, who has resided a number of years in the province
and had an opportunity of studying the phenomenon, fur-
nished Mr. Derby the following rational and curious explana-
tion: The bamboo arrives at maturity, flowers, and seeds at
intervals of several years, which doubtless vary with the dif-
ferent species.  The period for the species most abundant in
Parand is thirty years. The process, instead of being simul-
taneous, occupies about five years, o few of the canes going
to seed the first year, an increased number the second, and
20 on progressively, till finally the remaining and larger por-
tion of the canes sced at the same time. Each cane bears
ahout a peck of edible seed, resembling rice, which is very
fat and nourishing, and is often eaten by the Indians. The
quantity produced is enormous, and large areas are often
covered to a depth of five or six inches. After seeding the
cane dies, breaks off at the root, and falls to the ground, the
process of decay being bustened by the borings of larvae which
Tive upon the bamboo and appear to be particularly abundant
at sceding time. These larvie have doubtless given rise to
the story of the grub developing into a rat, New canes
spring up from the seed, but require seven or eight years to
become fit for use, and thirty to reach maturity.

With this sudden and constantly increasing supply of
nourishing food for a period of five years, the rats and
mice, both of native and imported species, increase extra-
ordinarily in numbers. The fecundity of these animals is
well known, and the result after four or five years of an un-
usual and constantly increasing supply of excellent food and
in the ahsence of enemies of equal fecundity, can readily be
imagined. The Iast of the crop of seed being mature and
fallen to the ground, the first rain causes it to decay in the
space of a very few days. The rats, suddenly deprived of
food, commence to migrate, invading the plantations and
houses and consuming everything that does not happen to be
repugnant to the not very fastidious palate of a famishing
rodent. If this happens at the time of corn planting, the
seed is consumed as fast as it can be put into the ground,
Mr. Mercer, who plants annually about fifty acres of corn,
replanted six times last year, and finally gave up in despair.
The mandioca is dugup; the rice crop, if it happens to be
newly sown or in seed, is consumed, as is also eversthing in
the houses in the way of provisions and leather, if not care-
fully guarded in tin trunks.

b
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A Poermanent Exhibition in Boston.

It is reported that the Now England Manufacturers' and
Mechanies' Institute is completing the erection of a suitable
building for the permanent ¢xhibition of tho industrial pro-
ducts of New England, with stated fuirs and special exhi-
bitions. The proposition is to make each exhibitor pay u
small rental for the space occupied, and to distribute the in-
terest in the undertaking as widely as possible throughout
New England, the shares being put at twenty-five dollurs,
und no one man allowed to take over four shares. A fair
will be held as soon as a place and funds are secured, and
thereafter annually, beginning the first Wednesday of Sep-
tember,
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When Amorica was Named,

The Lenox Library, in this city, is very rich in old books,
many of them relating to the discovery of America.  Among
these is the * Cosmographin Introductio™ of Hylacomylus,
printed in 1507, in which the nume of America was first sug-
gested for (his continent,  ** Hylucomylus ™ wus the Hellen-
fzod form of the namo of Martin Waltzmitllor, a professor in
the gymnnsium of St. Dig, In Lormine.  In this * Cosmo-
graphim Introductio,” on the fifteenth leaf, nppears the sug-
gestion which named the continent, of which the following
s a translation: “ But now that those regions huve been
more extensively deseribed and another fourth part has been
discovered by Americus (us will appear in the sequel) I do
not seo why it shiould not be named America, that is the land
of Americns, after its discoverer, Americus; & man of s
gnelons mind, since hoth Europe and Asia took their names
from women.” The popularity of this early geography led
to the immediate adoption of its m&wuu
new continent was called Amcrlon by OMI'MM

Vichy, states Mblﬂ,
ing hiccough, i e, notd
bid condition, by admln
with vinegar.— Reoue Medd
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In the northwest corer of Emmett county, in tho town.
ship of the same name; State of lowa, bordering Minnesota
State line, & meteor of unusually Jarge dimensions recently
fell. A correspondent of one of our Western contempora-
ries, who has visited the place, thus describes the meteor
and the scene attending its descent:

It was about § o'clock in the afternoon that a terrible, in-

deseribable noise was heard, scaring the cattle and terrify-
ing the inhabitants for twenty miles about. There was a
line of yellow-reddish smoke-colored haze, inside of which
was an infernal rumble, as, at the rate of fifty miles a
sccond, this strange, howling monster, or wonder, came to
wand the earth with a roar and a crash that fairly shook the
carth.
Before it struck there was an explosion terrible, to hear
and suggestive of the final dissolution of all things, and
then, with a shock and a thud, something struck. Men ran
to the spot to find that, at a point within thirty feet of the
county line, the sod had been torn as though ripped by
lightning, and that a hole was left in proof that something
had gone inthere out of the way. Chunks of sod were
thrown forty rods away from the hole, which, on being dug
into to the depth of fifteen feet, ten feet of which distance
was in solid blue clay, revealed a Tump of metal resembling
iron mixed with silver. The hole was dug larger, and by
means of chains the mineral was taken out and found to
weigh 431 Ib. It is two feet long and about sixteen inches
square, if a mgged chunk can be called square. Another
chunk, weighing 32 1b., fell not far distant, plowing up the
sod within twelve rods of the school house near the residence
of John Barber. Another piece, weighing 156 1b., was
found bedded five feet in blue clay.

There is trouble here overthe find. One man, who owns
the land, declares that the property is his, while the man who
first found it says it is his by right of discovery. The same
is the case in ecach instance. Suits at law have been entered
by the owner of the soil against the men who dug them out,
and who have hidden their treasure where the officers of the
law, as yet, cannot find them.

These are the facts, Now what is the thing that fell, and
where did it come from? S.N.R.

To this the editor of the La Crosse Democrat replies that
it was undoubtedly s meteor, or & fragment of a comet
thrown out by explosion: and following its orbit perhaps
for thousands of years, till, losing its momentum, it came
within the atmosphere of the earth, and was then, cool
ing a8 it whirled through space, attracted to the earth,
and, rushing with terrible speed, drove itself into the soil,
us above described. The material of which meteors is
composed is known as meteoric iron, a nseless, burned metal,
resembling cinder of iron, but utterly uscless, except as a
curiosity.

Simple Treatment for Sclatica,

Dr. Ebrard, of Nimes, states that he has for many years
treated all bis cases of sciatica and neuralgic pains with an
improvised electric apparatus, consisting merely of u flatiron
and vinegar, two things that will be found in every house.
The iron is heated until sufficiently hot to vaporize the vine-
gar, and is then covered with some woolen fabric, which is
moistened with vinegar, and the apparatus is applied at once
to the painful spot. The application may be repeated two
or three times a day.  As a rule, the pain disappenrs in 24
hours, and recovery ensues at once.—Jour. de Mid., ete., de
Bruzelles.
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IMPROVED ROAD PLANE.

We give herewith an engraving of a simple and ecasily
operated implement for planing, leveling, und smoothing
roadways, boulevards ete.
removing the earth or
gravel from the high to
the low places, filling
them, and carrying the
remaining earth toward
the center of the road.

It consists of a curved
blade suspended dingonal
ly from the under side of
& rectangular froume sup
ported at the rear on
wheels, and at the fromt
pivoted to a coupler or
reach, one end of which
Is cotinecterd  with  the
planier frame by an elovar.
ing and depressing serew,
while the opposite end
when the illlpll'nu nt is in
use, is supported on (he
axle of the front wheels
of an ordinary wagon. In
connection with the right
hand hind wheel there is
& scrow, by which the
ends of the planer blade
may be raised or lowercd, so that if it I desired |t MAY SCTNW
bard in the drin at the road or trgck side, possing the dirt
under the blade, and spreading it before it gets 1o the oppo
gite end of the blade,

Tais implement was recently patanted by J, P, Lafotrn
of Shrewsbury, N. J.

Scientific Amevican,

IMPROVED HYDRANT,
changing the ground faucets or valves of hydrants as ordi.
by Messrs. Benson & Roso, of Detroit, Mich.
The invention consists essentinlly in a box or casing of
novel form, and in an arrangement of the water pipes, which

permits of the examination or repair of the faucet or pipe.

may be of any of the usunl forms, is enlarged below the

a

BENSON & ROSE'S HYDRANT.

ground and made in approximately triangular form, one
side being vertical and a continuation of the upper portion.
This peculiar form provides for the accomplishment of the
main object of the invention, which is the arrangement of
the water pipe, C, so that it may be raised to permit of the

examination and repair of the faucet, A. The water pipe,
C, is carried along the lower horizontal portion of the easing

10 the angle, where it is bent double and carried back nearly

[to the vertical side, where it is bent at a right angle and
carried vertically to the top of the casing, where it termi-
nates in the usual bibb or nozzle,

At the point where the pipe is bent double it is provided

| with o semi-elliptical block, D, attached to it in any suitable

LAFETRA'S ROAD PLANE.

way Tor preventing the pipe from belng broken or flattened
when it 18 bent. . The faucet, A, Is provided with a valve
rod, B, which extends to the top of the easing and termi
nates In s crank or handle

The top as well wn a portion of the side of the upper por-

tion of the casing s made removable, so that whon sccess to

[June 21, 1870.

the faucet or valve, D, is desired, the cover and side of the

The great difienlty in removing, replacing, repairing, or | box are removed, and the carrier picce, by which the pipes and

valve rod are supported, is raised vertically until its Jower

narily constructed, hos led to the improvemoent which is‘uml clears the enlarged portion of the casing, It is then in-
shown in our engraving, and which was recently patented | clined, as indicated in dotted lines, The pipe is sufliciently

flexible to admit of straightening it out.  The valve, A, may
then be inspected or repaired, and the whole may afterward

| be readily replaced,

Fig. 2 shows a modification of the device already de-

The box or ensing (Fig, 1), the upper portion of which | seribed. The hox, instead of being triangular, is square and
| the pipe is straight.  The pipe is raised up in the manner

indicated in the engraving, when it is desired to examine
the valve.  Te prevent freezing, the box is filled with straw,
tan bark, or earth. This is readily removed with a small
hoe when oceasion requires,

Further information concerning this invention may be ob-
tained from Messrs. Benson & Rose, No. 589 Mallett St.,
Detroit, Mich.

|

AT

RECENT AMERICAN PATENTS,

Mr. Jacob J. Boyer, of Hebron, Neb., hus patented an fm-
proved bag fastener, which consists of a metal chain having
a split ring for connecting the chain to the bag, and pro-
vided with a number of rings and with a hook for engaging
the rings when the bag is fastened.

| Messrs. L. B. Schaefer and H. Hennings, of Baltimore,
ki

Md., have patented an improved scholar's companion, which
consists in an arrangement of a receptacle for containing
| various small articles, and fwo crossed straps for securing
| the books, an arm strap being provided for convenience in
carrying.

| An improved stand for ice pitchers has heen patented by
| Mr. Thomas Leach, of Taunton, Mass. It consists mainly
in an annular seat adapted to receive the base of any kind
of pitcher. This seat is hinged to a segmental support
which admits of tilting the pitcher.

Mr. John Askwith, of Chicago, Ill., has patented an im-
provement in cans, which consists in feet formed of a cup
and stem, the object being to prevent any oil or other liguid
that may be upon the bottom of the can from spreading
to the lower end of the feet,

An improved switch board, which isso arranged that a mes-
sage may be transmitted on any two wires simultancously,
and which admits of working either wire separately and
independently, has been patented by Messrs. W. B. & J. W,
Busby, of Shamong, N. J.

An improved boot strap, which consists of a metallic strap
or ear provided with a loop for the finger, and a plate with
projecting points which pass through the boot leg and are
bent down to secure the strap to the boot, has been patented
by Mr. William Smith, of Eaton Rapids, Mich.

A neat and easily arranged clothes horse that can be fixed
to the wall of a room and adjusted to reccive a larger or
smaller quantity of clothing, has been patented by Mr
Thomas W. Green, of Philadelphia, Pa.

An improvement in bakers' ovens has been patented by
Mr. George Brake, of Lansing, Mich. Tho sides, ends, and
roof of the oven are of brick, and the bottom, which is of
stone or some refractory composition, is supported on cen:
tral arches over an end fireplace and on projections or re-
cesses at the ends and sides,

Mr. Frederic Jensen, of Seattle, Washington Ter., has de-
vised an improved convertible ¢hair, which may be used us
abed. It is so contrived that the supports for the bed are
out of sight when the device i used as a chair.

An improved hold-back for vehicles, patented by Mr. Her-
mon F. Morse, of East Foxborough, Mass., consists of a flat
steel spring, fixed to the shaft by the shank of the breeching
hookwithits freoend bearing against theopen end of the hook.

An improved attachment for organs, pinnos, melodeons,
and other koyboard instru-
ments, by which any one,
thongh  wholly  unac-
quainted with music, can
play musie of any kind,
has boen patented by Mr.
B, F. O'Nelll, of Storm
Lake, Town,

Mr. James K. 1. Pine,
of Troy, N, Y., has pae
tonted an fmproved cheek
rein guide, which supports
the cheek rein w0 w8 to
prevent the hurting of the
horse's hesd ot the front
or rear, and It admits of
the use of an overhead
cheok rein,

An improved apparatus
for steaming printed fo.
brics hus been patented by
Mr. Jomes Smith, of
Thornlichank, North Bri-
tnin.  For the fixation of
the colors oo printed
goods, wuch as culico, It

In necessary 1o subject

them to the sotion of steam:  The invention referred to per
talns Lo an Improved apparatus for carrying such fabrios into
nod through the steam-filled chamber,

A chocolute bronkfust powdor, consisting of sugar conted
with chocolate, and in granulated form, has been patented
by Mr. J. G. Finke, of Now York city,
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 SOME INTERESTING ECHINODERMATA.
F‘M the least remarkable among the animals belonging to
the class of Echinodermata, or urchin skinned snimals (s0

~ termed on necount of the numerous spines and anchors pro-

truding from their skin), are the holothuridw, A property

- peculinr to the majority of holothuridm consists in the capa-

bility of ejecting their entire entrails on being excited or

- seared,

On account of their oxtreme excitability they are little
adapted for collection and preparation for museums,  Dried
they look like a piece of old leather, while, if placed in al-
cohol, they cannot be distinguished from an old bologna
sausage.  Says Brehm: *The only manner in which I could
guceeed in refaining them in a nearly natural attitude, with
the feelers spread, was to roplace the salt water in which
they were kept, gradually by sweet water,  Evon if the ten-
tacles had been kept withdrawn for days, they would, in
that case, streteh them out gradunlly and die. A colored
picture, painted from nature, will be of better service for
llustrating the form and structure
of the animal than an individual .
preserved inuny manner.”

Some species of this family are
much esteemed by the Chinese and
the inhabitants of the Malay Archi-
pelago as an article of food. Tre-
pang, as it is called, is of consider-
able importance as an article of
trade. The Chinese ascribe to it
aphrodisiac properties; many Euro-
peans eat it on account of its ready
digestibility, Like the edible birds'
pests they have no peculiar taste,
being merely formed of animal pro-
toplasm.

The holothuride just mentioned
are supplied with special breath
ing organs —u sort of water
lung, cownsisting of a numerous-
Iy branched tube traversing near-
Iy the entire length of the ani-
mal, into which also end the alimen-
tary channel and the digestive sac.
The animals are enabled to inhale
and exhale water by means of this
lung, some four or five rapid inha-
lations being followed by a vehe-
ment expulsion of the water in-
haled. The Jungs, as well as all
other vascular organs, may be eject-
ed, but they are reproduced in eight
to twelve days.

The holothuride which are with-
out lungs also lack the sucking
disks, and form a distinct group.
Their organs of respiration consist
merely of o ring encircling the eso-
phagus, to which are attached a row
of blubbers and the tentacles. In
this respect they resemble the young
of other families of holothurid:.
Even when grown up, the lungless
holothuride use, like the larve of
those possessing lungs, the tentacles
as organs of motion.

The most important species of
this class of animals is the anchored
holothurim or synapte, which is il-
lustruted by the nccompanying en-
gruving, which represents two of
these ¢urious animals a8 drnwn from s =
nuture ot the Naples aquarium, fe

The entire surfnee of the skin is
provided with characteristic two-
armed calearcous anchors, the shafts
of which puss through a perforated
plate and end in pmnll cirenlar knobs
by which they are held in position,
These anchors ure large enough to
be notleed with the naked eye.  Of
the two species ilustented, one, Sy-
napla inharons, shown in the en
graving lu two thirds of ity nutural
slze, 1s found nlong the northwestorn const of France,  The
othor, 8. Heseld, In un inhabitant of the southern soas; in
appearnce it s wlmilar to the S tnherens, and wo havo
therefore only represented the nnchors, as they are especinl
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ly well developed in the latter species, Another l':llr<||u'un|

speches, so far found exclusively in the nelghborhood of
Trieste, hus become celebeated on necount of being the seat of
a paraxitic snadl, the nature of which was determined chielly
".“' Johsunes Muller

Besides the capability of expectorating and reprodacing
their entruils, the syuaploe possess another means of muti-
lating themselves, nod this s so habitunlly done that an un
mutilsted aoimal is rarely mot with,  Baur says with respect
thereto: “T'he mutilation ns practiced by synaptiv consists in
the separation of entire sections of the body by means of

violent musoulnr contenetions,  The soctions separnted move

ahout for me time, bat die ultimately Thoey nre unable
1o reproduce tho forepart with mouth snd tentacles, Every
headplece, however, may reproduce the seotions separated,
but this s not generally the case until almost the entire
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body, up to the ealearcous ring surrounding the w@sophagus, ‘ tance in determining the stage of development attained by
has disappeared. The capability of reproduction is de- | allied species. The larva gradually develops into the chry-
stroyed when this ring is severed from the mouth by asmall | salis, which has the shape of a barrel. It is flattened ot the
incision, It sooms, howover, a4 if the calearcous ring only { top, round at the bottom, and encireled by fourrings.  With-
sorved g o protection to w band of vory fine nervous threads | in this inclosure the synapta nequires its ultimate form, the
which are cut by the same operation,” tentacles become visible, the, vesicles attached to the ealen

Some synaptws of southern sens become so large ns to be | reous ring are being formed, the longitudinal muscles are
taken for sen sinkes, Semper relates having caught o Sy- | developed.  Finally the cover of the barrel opens, and the
napta Bessoli off Bohol Island mensuring over six feet in | tentacles at once protrude and become more elongated.
length, Their motions are very slow. Curled up they rest | Gradually the walls of the barrel unite with the skin proper
between stones and in the sand, and move, when disturbed, | of the synapta, forming its exterior covering. They are now
slowly forward by progressive contractions of the body | about 0°05 inch long, and the ealearcous circular bodies are
nided by the tentacles, The anchors are certainly never | still attached to them, but are ultimately Jost.
used for locomotion.  If they have been hooked into a body .o -—
they invariably break off as soon a8 the animal moves, Al

dlabits of Wild Anlmuls at Night,
though the anchors are movable they have no connection| A reporter of the New York Sun had an opportunity re-

whatever with the nervous or muscular system, and conse- | cently of visiting n menageric at night, and e thus tells
quently cannol be controlled by the animal. what he saw and what the animals did on being disturbed of

The synaptwe climb only when roughly touched ; ordinarily | their night's rest. He commences by deseribing the monkeys,
which, he says, were clustered to-
gether on the floor in the corners
of the eage. The attendant, who
showed the reporter about in the
dim light of a couple of gas burners,
scratched the cage with his cane, and
instantly a dozen whitish spots ap-
pearcd on the surfaces of cach of
the clusters. These were the faces
of the monkeys. They were held
perfectly still for a short time, but
when another gas jet was lighted
nearer the cage several monkeys
broke away from their companions
to lesp from perch to perch and
squeal like bats, Dr. Starr, the at-
tendant, said that the monkeys
sometimes roosted like chickens on
their perches, but such o peculiarity
was not observed in any of the cages.
Mr. McCOlean, a very trustworthy
keeper, says they often indulge
their propensity for fun by pulling
each other’s tails and pinching each
other at dead of night, when the
whole cage will set up a chatter.
Monkeys never snore, but there is
always heard a sniffling sound, the
premonitory symptom of consump-
tion, of which they generally dieon
account of the coldness and changes
of a northern climate. In separat-
ing into different clusters to sleep
each species seeks to keep by itself
as much as possible.

Dr. Starr said the pelican usually
squatted on the floor of his cage
like a duck in its coop, but it was
found roosting on the edge of a water
tank in its cage. Its big webbed
toes are furnished with long, sharp,
curving claws, and clutched the
metal covered edge with a firm hold,
Its beak, nearly a foot in length,
rested along its back. When a
keeper's hand was thrust warily be.
tween the bars, the long beak, as it
seemed, with a single motion, moved
viciously from its back and struck &
bar of the cage against which the
hand had rested.  After that it stood
up on guard, showing its big brown
logs, and awkwardly brandishing its
beak., The snakes lay motionless,
most of them being in a cluster.
The ostrich lifted itself from o
squatling position on the floor of its
cage when the visitors spproached,
looked out of one eye inguiringly,
and tetered its long neck up and
down, as if it were balancing its
body with it on its two ungalnly

INTERESTING ECHINODERMATA. legs. The kangaroo lay a long time

without moving. At last, aroused

they pass botweon stonos and plants without adhoring to | by the conversation of its miduight guests, it suddenly lifted
| thom, and In o new specios, 8 gladra (three foet long), recent- | it head, and with its tafl gave o thump or two on the side
[y discovered, those organs wero 50 deaply embedded into the Lof itw enge.  Tts tadl 18 vory Jong, thick, and pawerful, and
| skin that they were ot first considered anchorless when it is attacked in close quarters it 18 sudd to whirl about
Wo are at present protty well informed as regards the dif- | and use it like a club.  After o short time it sat upon its
| furont stages of deyvelopment of holothuride. haunches, and Degan to yawn and sorntoh i sides with its

The microscopleally small larvie may be easily caught short forclegs, lke monkey. The frout of the mandrill
| with & fine not on the surface of the sea during quiet weather, | baboon’s cage was elosed with & horlzontal shutter. When
[ Phe luter stages may beo procured with a dragnot, | this was being removed the ereature’s paw missed a keeper's

The larve prosent an appearanco decidedly different from | hand only by half wn inch. Tt stood on all-fours, about
that of the adult animal, belng bullt very symmetrically, ' three feet high, and glared through the bars with its gray,
and having the form of a flathoat, the fore and aft ends of 'sunken eyes, throwing s queer expression of cool contempt
which are bent over to form a partinl deck with curved edges, | into fs blue cheeks and bright carmine nose. 1t would oo
|ined with very flne hale, by the nid of which the minute ani | casionally thrust out fts chin, decked with o short, sandy
| mal isenabled to swim, conlenl ond forward.  The most | beard; but It is said to bo yory trenchorous, wand when it in
| important Inner organ Is the digestive canal,  We notlee In |angry it has been known to put forth steength equal to that
| the larvee o fow bugs, which ultimutely form the main hody, | of two men. 1t took u chew of what a keeper sald was to.
| From another rudimentary organ the vascalar system is | bacco, rolled it about in its mouth, ud-qundwomn.
developed.  There are two ciroular masses of lime near the | Dr, Starr said that it could smoke, qu'nm‘l’
| anus, which dissppear in the adult, but which are of lmpor- | lowed to have matches. The capibar, # kind of halrles
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South American hog, scrambled up when it heard a noiso,
and ran 1o its trough, over which it stood looking expectant-
1y at those who had disturbed it. The littlo sun bear was
volled up in & black ball in a corner of its cage, while the

first sight of the grizely in another upartment of the same |

cage showed it swaying noisclessly to and fro. The striped
hyena was roaming about in its cage. A ridge of coarso
hair arose along its back when it was disturbed, and itretired
to the rear of the cage to glaro at its visitors. It kept up a
low but unceasing growl. It retains the wild instinots of its
ancestors, and the keepers say that this low growl can bo
heard nearly all night. Tt howls a prediction of a storm
several hours before the storm comes,

Savage hisses were heard from two black leopards before
the visitors arrived at their cage.  When a neigQboring gas
jet was lighted their glistening teeth and red gums came into
view. Their upper lips were drawn back as they crouched
on the floor, and their short cars were laid back until it
scomed as if there was no room for any brains in their ser-
pent like skulls, They are the fiercest of all the beasts in
the menagerie, and so wild that when they are changed to a

new cage they will not eat for several days. A large spotted |

hyena was found growling in the dark, and twisting uneasily
on its back with his clumsy feet in the air. He weighs
950 1b.  He immediately got up, and retiring to the back of
the cage. glared menacingly. A wildeat sprang to the rear
of its cage when it was approached, and crouched as if for
a spring, A moment afterward it sat up looking as innocent
and unconcerned as a house cat after it has eaten a canary.
It killed three of its brothers last summer. A jaguar glanced
carelessly at the midnight party as they passed its cage, but
otherwise affected to disregard them. Two lions, born in
Central Park two years and a half ago, lifted their nozzles
from their front paws, stretched out in front of them, and
showed their fine large fronts, while they blinked lazily at
a nowly lighted gas jet. Showmen like lions, on the whole,
much better than tigers, because they are not so treacherous;
but they say that a bad lion is worse than a tiger. Before
approaching within reach of a lion, a keeper always tries its
disposition by coaxing words and by offers to pet it, If it
holds down its head to be scratehed, it is considered to bein
a safe mood to handle. The rhinoceros sleeps with a hoarse
snore, and resembles a huge over-fat hog as its body spreads
out over the bottom of the cage. The one in Barnum’s me-
nagerie is said to weigh 7,900 1b. All of the framework of
the wagon on which its cage rests is made of steel. It is
said that it would be the most dangerous animal in the me-
nagerie if it should escape in an angry mood. Though
usunlly very sluggish, it is terribly quick in action when
angry, and there is practically no limit to its strength.

The four or five baby elephants stood in a row, fastidious-
Iy selecting choice spears of hay with their restless trunks,
while Emperor and his huge mates lay sprawled out on tieir
sides, their upper sides being rounded up into formidable
mounds of flesh. The effect of the light was to make seve-
ral of them Jurch backward and forward sideways, and final-
ly sit up on their haunches in their clumsy, broken-jointed
fashion. The sea lion sleeps on its platform and not in the
waler. The giraffe usually holds its long neck nearly erect,
with its legs doubled under him like a horse.

Keepers in a menageriedivide their charges into six classes
—hay animals, cat animals, monkeys, elephants, birds, and
fishes. If a keeper of the cat animals is killed, or if he
leaves his situation, the management look about for an ex-
perienced man to take his place. If they cannot find any,
they promote one of the oldest and trustiest hay animal
Keepers to the vacant position. The cat animals comprise
everythiog of a naturally savage nature, including the lions.
The hay animals include deer, giraffes, and the like. In the
elephant class are included rhinoceroses and hippopotami.
It requires a particularly steady and trustworthy man to care
for the ““ cats,” which can never be handled or changed from
eage to cage without precautions, no matter how tame they
may scem o be,

NATURAL HISTORY NOTES.
The Peripatus—In Mr. Moseley’s recent work, * Notes by
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tant when placed on the tongue) i exceedingly tenacious,
like bird lime, and when the author put some on a slip of
glass some flies approaching it were at once caught and held
! fast, This slime is used nol only a8 a means of offense, hut
to cateh insects on which the animal feeds. The animals
;li\'o in or under dead wood, are nocturnal in their habits, and
! their gait is exactly like that of a caterpillar,
! That the Peripatus isn very ancient form is proved by its
| wide and very peculine distribution.  Species of the genus
[ oeeur at the Cape of Good Hope, in Australia, in New Zea-
land, in Chili, in the Isthmus of Panama, and in West
Indies, 1f its horny jaws were only lurger, Mr. Moseley
thinks they would no doubt be found fossil in strata as old
as the old red sandstone at least,

T'he Hidernation of Swallows,—It was an old and popular |
superstition that swallows, late in autumn, hide themselves |
in holes in the earth, in marshes, or under water; and it also }
used to be asserted that great lumps or numbers of the birds |
were frequently fished up, fixed to one another by their claws |
and beaks, and that these when laid in a warm place quickly |
revived, although they before seemed dead. Curiously |
| enough, Dr. Elliott Coues, in his work on ““The Birds of the |
{ Colorado Valley,” published by the government, revives this ‘
old question as to the hibernation of swallows. IHedoes

por jaw is forsed by the intermaxillaries; in the murenoids,
on the contrary, the maxillaries form part of this margin and
bear teeth, Thestructure of the opercula constitutes nnother
ngreement with the giluroids, From consideration of these
and other characters M. Fritsch is inclined to place the
gymnoti close to the malapternini, which also include an
electrical species,

The Ivory Nut Palm.—A writer in a recent number of
Seionco Gossip states that in 1848 Mr. William Purdie was
dispatebed to New Granada to collect plants for the Royal
Gardens, Kew, He'was specinlly instructed to find o fow
special plants, one of which was the ivory nut palm. In his
account of this Mr. Purdie gays: “Ina journey of 600 miles,
from Santa Martha to Ocann, in New Granada, at the village
of Semana, seventeen leagues from hence, and near the great
river Magdalenn, I entered the mountaing, and saw for the
first time the ivory nut palm (Phytelophas macrocarpa), called
Tagua by the natives. The habit of this palm is to ll'n.vo lit-
tle or no stem, what there is is decumbent; it is not a robust
tree.  Old plants have from fifteen to twenty primate leaves
which when fully grown measure nearly twenty feet ix;
length, of a delicate green color, very graceful, and similar
to those of the date palm. The male and female flowersare
borne on separate plants, The male flowers are produced

not indeed affirm his positive belief in their passing the win- |genem|ly in gix clusters from the bases of the leaves and on
ter, as alleged, buried in mud at the bottom of ponds and short footstalks. The clusters are compact and form a nearly
| rivers, but he declares that the occurrence of this phenomenon  810bose head, which, on accountof thestyle-like projections

rests on as good evidence as many other things which are
accepted as facts in natural history, and that his mind, at
any rate, is open to conviction. He says: ‘“I see no reason
why aswallow should not stay a while in the mudin astate
of suspended animation, or greatly lowered degree of vital
activity. The thing is physically and physiologically feasi- |
ble, and is in strict analogy with observed phenomena in the
cases of many other animals; and it is not more marvelous |
than catalepsy, trance, and several other conditions of life,
the rationale of which is still obscure.” In reviving thisold
question, which we supposed had for ever been set at rest
long ago, Dr. Coues has done all in his power to furnish the
means for its solution, in the shape of an elaborate bibliog-
raphy of the subject, extending over nearly a dozen pages.

The Gormination of Mushroom Spores,.—It has been gen-
erally supposed, and in fact it is asserted in all works on the
subject, that thespores of the common edible mushroom can-
not be made to germinate until they have passed through the
body of a horse or some other graminivorous animal. Mr,
W. &. Smith, an eminent authority, denies this, however.
He says, in the current number of the Gardener's Chronicle,
that ““it is a mistake to suppose that the mushroom spores
will not germinate until they have passed through the
stomach of a graminivorous animal, for I have several times
seen the spores germinating upon clean glass. I first noticed
the fact by accident, after I had left a number of freshly
fallen spores under the microscope all night. Onlooking at
the slide in the morning nearly every spore had germinated.
But then the spores were perfectly fresh and alive. My ob-
servations lead me to think that spores very scon die in
unsuitable dry air or when they fall upon any un-
suitable matrix. Many other fungus spores will germinate
upon glass, it being always remembered that for this purpose
the spores must be perféctly fresh from the hymenium of
the parent fungus. Fungus spores will grow freely upon
damp blotting paper; they cannot be secn when upon this
material, but they can be easily transferred (by mere contact)
toa damp glass slide. Several dung-borne agarics (as they
are often termed), including the mushroom, are not uncom-
mon on the sea sands, in positions where graminivorous ani-
mals rarely disport themselves,”

A Rival of the Shellac-producing Insect.—The Colonies and
India states that an American explorer has recently dis-
covered in the little known district of Yucatan, bordering
on British Honduras, a valuable insect, possessing properties
which ought to make it a rival of the cochineal and shellac-
producing insects, This is the Neen, or Nitn, a species of
Coceus, which feeds on the mango tree and similar plants,
| and exists in enormous quantities in Central America. Itis

# Naturalist on the Challenger Expedition,” the author gives | of considerable size, of a yellowish brown color, and emits
the following description of the Peripatus capensis found at | peculiar oily odor, containing as it does a large quantity of
the Cape of Good Hope. This curious creature is believed | falty oil, or rather grease. This grease is used by the natives
1o be a nearly related representative of the ancestor of all air- | for various purposes, being highly prized as a medicinal
breathing arthropoda—i. ¢., of all insects, spiders, aud myria- | 0il for external application, and it is also employed for mix-
pods,  Before Mr. Moseley collected, examined, and dissect- | ing paints. It can be made to change its condition very
ed specimens at the Cape, nothing was known of its develop- | considerabl y by different processes, When exposed to great
ment.  The animal has the appearance of a black caterpillar, | heat the lighter oils evaporate, leaving a tough, flexible mass,
the largest specimens being more than three inches in length, | resembling half softened wax, but unaffected by heat or

but the majority smaller. A pair of simple horn-like anten-

n project from the head, which is provided with a gingle |

pair of small, simple oyes.  Beneath the head is the mouth

provided with tumid lips, and within with a double pair o;
horny jaws, The animal has seventeen pairs of short coni-
cal feet, provided each with a pair of hooked claws. The
a!ﬂu is soft and flexible, and not provided with any r-hilinmr;
rings. The animal Lreathes air by means of tracheal tubes

like those of insects, The sexes are distinet; the males nn'-
much smaller and fewer in number than the females, ’I’lul
animal is provided with large glands, which secretea clear vis.
cid fluid, that it has the power of ejecting from two |i:1|»i|l1;'

placed ove on either side of the mouth. When (mu'hw'l
or irritated the animal discharges this fluid with great foree
aud rapidity, and in fine thread like Jets.  These jeta form a

sort of network in front of the animal, looking like aspider’s

web with dew on it The viscid substance (which is not fcri.

.

cold, and which may be used as a lsequer or varnish.
When burnt this material produces a thick semi-fluid mass,
somewhat resembling asolution of India rubber, which after
a few days becomes hard and solid. As a cement this sub-
stance will be invaluable, and it might also be used for
waterproofing purposes.

Filectrical Eels.—According to the Popular Science Review,
M. Fritsch, after an examination of a fresh specimen of
Gymnotus eleclricus, concludes that this fish is allied to the
siluroids rather than to the eels, and hence the term *‘ elec-
trical ecl,” by which it has hitherto been popularly known,
is # misnomer, He founds this opinion especially upon the
structure of the brain, which has the olfactory tubercles
small and the cerebellum very large, as in the siluroids;
whereas in the true ecls these parts present exaetly the oppo-
site charncter

Further, in the Gymnotus, as in the siluroids,

resembling the rigid hair of a negro, is not inaptly called
Uabeza del negro (negro's head). These heads lie close to the
ground, each cluster containing four or five seeds. The seed
contains at first a clear insipid liquid, which afterward be-
comes milky and sweet, and ultimately hardens and becomes
the “vegetable ivory” of commerce. Each of these nuls is
about the size of a green walnut, and is covered with a yel-
low, sweet, oily pulp, which is collected and sold under the
name of Pepo del Tagua. A spoonful of the latter with a lit-
tle sugar and water makes the celebrated Chicke de Tagua,
said to be the most delicious beverage of the country.

The stem of the male plant is larger and more erect than
that of the female, and the singularity of its inflorescence is
only equaled by its beauty. The fragrance is most power-
ful and delicious, exceeding that of any other plant, and so
diffugive that the air for many yards becomes alive with
myriads of insccts. Mr. Purdie states that he had to earry
some of these blossoms twelve miles, and though he killed a
number of the annoying insects that followed him, yet the
next day a great many still hovered about the flowers, having
come all the way from the woods where the latter grew.

Propagation of Rock Fish,—(Eoccus lineatus))

A notable achievement in fish culture is reported by the
Baltimore Sun, namely, the successful hatching of soveral
hundred rock fish or striped bass, as they are more com-
monly known in this market. The credit is due to Major
T. B. Ferguson, of the United States Fish Commission, who
thinks it one of the most important gains of fish culture,
since the rock fish is good at all seasons and is one of our
leading sources of sea food. Hitherto the spawning time of
this fish has not been known. The young rock fish now at
Druid Hill Park hatching house are the produce of three ripe
rock fish taken May 6th at Dr. Capehart’s fishing shore,
* Avoca,” on Albemarle Sound, N. C., near the mouth of
the Roanoke river. From these three fish nearly two bush-
els of eggs, estimated at three millions, were taken and im-
preguated, but the proper preparation had not been made for
their treatment, and the result was not as prolific as could
have been desired. Indeed, although the fish commissioners
have been long bent on finding out the habits of the striped
bass, the capture of these ripe fish was a surprise. They
were taken and spawned by Wm. Hamlen, of Baltimore,
who resides on Federal Hill, and has been in the employmsat
of the Maryland Fish Commission for several years. Mr.
Hamlen was fortunate also in hatching the first smelt, under
Major Ferguson, in the Raritan river, and last season he was
successful in seeuring herring eggs, from which 500,000 fish
were batched at Avoca, on Albemarle Sound, and brought
to Washington and Baltimore for distribution.

The striped bass hatching was in connection with United
States fish hatching work under the superintendence of
Major Ferguson, who has thus been instrumental in achiev-
ing success first with smelt, then with herring, and now with
the striped bass. The eggs of the ripe rock fish are green,
opaque, and smaller than the eggs of shad. After impreg-
nation they become fifty per cent larger than shad eggs, and
their specific gravity is lighter. They are almost perfectly
transparent, and bave only a small speck.  They have alarge
umbilical sac, a quarter of an inch long, and almost invisi-
ble. In waler at the temperature of which shad eggs will
hatch in four or five days, rock fish eggs will hatch in thirty-
six or forty-eight hours.

A s o

The Obelisk,

Mr. Dixon has partially gained his suit against the under-
writers for the salvage of the Cleopatra and the obelisk when
cast away off the Spanish coast, and Zron says the result
gives general satisfaction, It is also satisfactory to tind that
the ““ Needle " itself has been successfully coated with an in-
durating solution which it is hoped will protect it for many
years from the action of the sulphurous acid that the sea
conl fires of the metropolis disgorge into the atmosphere to.
the detriment of most deseriptions of stone. The monolith

the maxillaries are rudimentary, aud the margin of the up-

had boen greatly injured on the surface from exposure 0
atmospheric influence in Egypt, especially since it was.
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thrown down; and « also, owing to the disorganized condi
tion of its exterlor, received further injury during its transit
10 this country, The effect of the silicious wash, we are
Aold, has surpassed expectation, and Is only to be compared
10 the restoration of an old painting. The obelisk first re
coived a thorough cleaning, it wis then coated with the solu
tion, and now appears ns if just oblseled from the rock,
showing 1ts original colors, the quartz and feldspar glittering
in the sunhight. The mtagho also comes out much more
distinetly than before.
—_—— ——,vr———
The Metrie Nystem,

During the last Congress much ovidence was collected with
reference to the compulsory adoption of the metric system
in this country.  Among tho papers was the following able
report by the Quartermaster General -

** In reply to the reference of the resolution of the House
of Rupment‘uvm. in regard to the objections which may
exist to making the use of the metric system of weights and
measures obligatory, first, in all government transactions,
and second, m all transactions between mdividuals, and the
length of preluninary notice desirable before such
metrie law goes into operation m the United States,
I have the honor to say that if the law makes the
use of the metric system obligatory m all govern-
ment transactions it can be adopted by officers of
the Quartermaster’s Department as soon as notified
by general orders.

**Buch an order can be distributed to every mili-
tary post within the space of one month from the
time of its publication, and, if the telegraph be used,
within one week.

“The objections thereto which at once occur to
me are*

1. It will very considerably increase the labor of
computation, for, in practice, all sellers to the United
States will make therr dehiveries 1n accordance with
the English measures now in general use, and the
officers, using the ordinary scales for weight, and
the yard, foot, and inch, and bushel, gallon, quart,
and pint for measures, will first ascertain the quan-
tities and sizes in the present weights and measures,
and then, by the use of tables to be distributed, will
reduce them to metric quantities in their statement
of their vouchers, receipts, and accounts, which
will, it appears to me, be a perfectly useless labor.

**2. This reduction, involving additional calculs-
tions and transfers from one set of units to another,
unfumiliar, and much less convenient, will infallibly
be the source of many mistakes, to the loss of the
disbursing officer of the Treasury, or of the person
who sells supplies to the United States.

“3. It will be necessary, in order to muke the
operation of such a law really successful, to throw
away all the bay scales and other platform senles
whose beams are now divided according to the
American standard of units of weight, and all the
rules and measures divided according to the yard,
foot, and inch, and all the weights, pounds, ounces,
or grains, of avoirdupois, troy, and apothecaries’
weight, and to purchase, distribute, and substitute
new scales and new weights according to the metric
system.  These changes will be expensive.  ‘I'he
trouble and labor I do not speak of, as such libor
will, in ease of the pussage of a law, simply be the
duty of all officers and employes of the United
Btutes,

4. If the metric system is made obligatory in
government transactions and not in transactions be-
tween individusls, then continual confusion and
misunderstunding will be eaused by the use of one
standard by the government and another by the peo-
ple. All packages are put up by merchants, manu-
facturers, and producers in accordance with the
actunl legul standards, pounds, ounces, graings, yards,
feet, inches, The transactions of the United States,
large as they are, are insignificant compared with
those of privite trmlu_v.\ Manufacturers and consumers and
the people will not change thelr customs at the call of the
officers of the United States,

“In regard to making the metric system obligatory in
transactions between individunls:

I do not believe that this is within the power of Con-
gress. It will be looked upon by the people as an arbitrary
and unjust interference with their private business and indi-
vidual rights, and I do not think they will submit to it. Tt
will inflict, if it can be enforced, a great loss upon many, es-
pecially upon manufacturers nnd mechanics whose shops are
filled with costly tools, standard gauges, dies, and machines,
all constructed upon the basis of the foot and inch,

* Every geared lathe in the United States depends upon a
screw of & certain number of threads to the inch, and all the
serews it produces are gauged in pitch and diameter by the
inch

“The meter is not commensurate with the inch, foot, or
yard; all reductions are approximate only. The law of July
27, 1866, mokes the use of the metric system permissive,

legnl, but not obligatory, and establishes for the reduction
of meters to fnches, and the reverse, the matio of one meter
1o thirty-nine and thirty-seven hundredthy inches, which is
not absolutely correct. To alter all this machinery, to change
all these machines, ganges, dies, serews, and other purts of en
rines, will be the work of years—will cost millions of dollars.

Scientific Amevican,
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*The metrie system Is not a convenient one for common

use,  Its meastires aro not of convenient length,  The yard,

half the statiure of & man, Is of convenient length to handle,

to use, to apply. It, and the goods measured by it, can be

halved, quartered, subdivided into eighiths, sixteenths, thirty-

seconds, sixty-fourths, ete.; or it can be with equal facility

divided into tenthy, hundredths, thousandths,  Half o meter

I5 no dimension: half n centimeter is an unknown quantity ;

but balf a yard, half a foot, half an inch, half & bushel, one |
fourth of a bushel, of u quart, of a pint, ete., are recognized, l
If half a liter, of & deciliter, ora quarter, eighth, or sixteenth

of these quantities is provided for, then the metric decimal

system is abandoned at once.

“In ealculation the metric system applics admirably to
money and accounts of moncy; but even here the governs
ment has been obliged to abandon for the convenience |
of the people the true, strict, decimal system, and 1o coin !
half o dollar, half an eagle, the quarter of a dollar, ete.

“In the use of weights and measures, however, there are
not 5o great advantages in the decimal system.  The unit is
oo large, aud the pumbers produced and used in the caleu-
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lntions of the engincers are tedions to write and are beyond
the limits of ready apprehension,

“The ciphers and figures 0°00000073 convey no idea to a
mind trained in the Boglish aod Amerlcan system, and yet
such combinations are common in Froneh works of science
and mechanies,

“The true scientific natural basis of the metric system has
been abandoned,  The meter was intended and enacted to
be the ten millionth of the quadrant of the terrestrial
meridian of Paris,  In the progress of geodesy and scienco,
it is ascertained that the standard metor hears no (exact) re-
lation to that quadrmnt, and, though it is probably very
nearly the ton millionth of the quadrant of the meridian in
which New York lies, it is not probable that it is the ten-
millionth of either of the three other quadrants of that me-
ridian, or of any quadrant of any other meridian,

“The fact is, that tho moter s quite us arbitrary and un.
soientific n standard as the foot, or yand It is of less con-
venient length than either of them, and its compulsory adop-
tion wounld derange the titles and records of every farm and
of every city and village lot in tho United States; would put
every merchant, farmoer, manufacturer, and mechanic to an
unnecessary expense and trouble, and all, it seems to me, for
the sake of indulging a fancy only, and a baseless fancy, of
closet philosophers and mathematiclans for a scientific basis
of weasures nod weights which (as the meter is not a teo

-

millionth of the Paris quadrant, is not what it professes (o
bo and was enacted to be) enunot be found in the French
metric system.

1. The unit of length: The meter is 3 280800 4 feet, or
S9°37079 4 inches,

“2. The unit of area: Theoare Is 11960352 + square yurds.

8. The unit of liquid messure: The Hter is 020418655 +
gallon, or 1OSGTAG 4 quart, or 21134008 4 pints,

*4. The unit of space: The stere is 1305764 + cubie yard,
or 35°380636 4 cubie feet,

5. Thounit of weightis: The gramme = 1549234874 +
grains troy.

“6. The unit of roodsis: The kilometer = 1,000 meters
= 002138 + mile. ]

7. The unit of land measure for farms and city loty is;
The hectare = 247114 4 acres,

“8. The commereial unit of weight is: The kilogramme

1,000 grammes = 220462125 4 pounds avoirdupois,

** What will our farmers, citizens, merchants, tradesmen,
and mechanics do with these figures?  And will they submit
to being obliged to reduce acres, feet, inches, pounds, and
ounces by multiplying or dividing by the above
figures? ““I think that to make the French metric
system obligatory between individuals in this coun-
try will be an impolitic and arbitrary interference
with the rights, interests, and habits and customs
of the people.”

A
Self=Kellance.

There is no one clement in & man's character
that contributes more to his success in life, wisely
says the United States Eeonomist, than confidence or
pelf-relinnce in his own ability, A faint-hearted
man is upstable, and will never excel.  Faith in the
endeavor to will and to execule is as important in a
successful business career as is the keystone to the
urch. A man possessed of a bold, daring, and re.
solute will may be modest in revealing his powers,
but will be determined in performing what he con-
ceives to be right. To men with this never-dying
fuith there is no such word as defeat, and when
obstacles present themselves in their path, it only
results in their putting forth a greater effort o ac-
complish their purpose.

Toil, trial, disaster, gloom,and danger may environ
and threaten to overthrow the most cherished plans,
yet over and above all hinderances a beroic soul will
triumph and win fame and honor. The discourage-
ments that would retard the irresolute only discover
the weak places to the brave, and, strengthening
these, they renew the conflict with increased vigor,
Timidity creates cowards and never wins success,
It is a strong and abiding faith in one’s own ability
to perform that overcomes difficulties thai others
thought could not be surmounted.

In all the pursuits of life we find that those who
achieve honor and distinction are strong and self-
reliant in their own powers, exercise faith in their
own ability, and carry out plans conceived in their
own brain. Morse had faith in telegraphic wires,
and Field in submarine cables, and to-day, in con-
sequence thereof, the lightning is harnessed to con-
vey the news of the world in every part of the habi.
table globe within the compass of a few hours.
Two young men in 1862 commenced a banking
business in Wall street in a small office.  They had
faith in their own ability and also that of the United
States to pay its great war debt.  To.day they are
the leading bankers in government securities on this
continent, their daily sales running into the millions,
and their nnme and credit take high rank io all the
tinancial centers of the world,  Not many years ago
Edison occupied an humble position as a telegraph
operator; to-day his name and fame are world-wide
a8 associatud with some of the grandest discoveries
of ancient or modern times. Astor, Stewart, and
Vanderbilt “furnish examples in the Jarge fortunes
they created as to what well-directed energy and determing-
uo{x canaccomplish in business pursuits, while the eventful
life of the late Judge Packer is another striking illustration
of the high position that can beattained by relinnce and per-
geverance in the individual man, backed by a liberal endow-
ment of common sense.  In the ever-widening paths of com-
merce and the- ever-inereasing monetary cireles there open
up before the young men of the nation ruro opportunities to
win wealth and fortune.  In agricultural, mining, industrial,
and mereantile pursuits like avenues to atiain distinetion ure
presented.  But fortune will not come by chance nor distine-
tion by hazard; both must be won by strong, heroie endeavor,
Backbone is vital in the acniovement of lofty amms, and nerve
and grit are essontinl requisites in the battle of life. A wan,
to triumph, must have faith in his eaterprise and relisnee in

his ability. .
——

FLOWER STAND.*

The engraving on this page represents an elegant bronze
fower stand deslgned and munufactured by Mr. M. Semey,
of Paris, France, A base like the lower portion of the stand
is also used as the base for u candelabrum.

The judicions use made of the antique in this composi-
tion gives it intorest, - 4

+ TAe Workshop: Willmer & Rogors Newa Company, agents, 3t Book-
wan stroet, New York elty, - ¢
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Modical Uses of Linsood O1L

~ At the last meeting of tho American Dermatological Asso-

iation Dr, Shorwell read a paper on ** The Use of Linseed
and Oil as Therapeutic Agents in Diseases of the Skin.”
Every dermatologist, he said, bad seen the necessity of in-
troducing fats into the system, snd hitherto almost the only
available. had been cod liver oil.  This disagreed
with many patients, and was also open to a pumber of other
objections; while, in the more palatable form of the com-
mercial emulsions now frequently employed, he did not con-
gider it reliable. A moro assimilable fat was therefore de-
sirable, and he thought he had discovered it in the flaxseed.
He had bgen induced to try its use by observing the beneficial
effocts of linseed cake upon cattle and horses, both in making
their coats sleek and improving their general condition; and
his experience had shown that the agent was of equal service
to the human economy. He was in the habit of employing
it in a threefold administration:

1. If the patient were a maleand had sound teeth, theseed
ftself was the best form in which to take it. The maun could
carry about ten ounces of this in his pockets, and would
probably consume a teacupful in the course of a day. The
ordinary domestic linseed was small and dark in color, and
contained only about 20 per cent of oil; while that from
Bombay or Calentta (which was the kind recommended) was
larger, lighter in color, and contained about 30 per cent of
oil.

2. In the case of women or children the ground seed,
mixed with milk in the form of a porridge, was more de-
sirable, and was unpalatable to very few persons.

8. In certain cases it could be given in the form of bread,
although he did not consider this method quite so efficient as
the others. The bread could be made by mixing linseed meal
with flour in any proportion desired. This had been sug-
gested to him by Dr. Piffard. (A loaf containing 60 per cent
of the meal was here presented to the association, and was
tasted by one or two of the members.)

‘When linseed was eaten, a natural emulsification was per-
formed with the recent oil found in the stomach, and it had
been established by chemists that a recent oil was much more
active than one which had been long exposed to oxidation.
The hulls also served to stimulate the peristaltic action of
the intestines. Ho believed that it had specific virtues in
dry and scaly discases of theskin, such as pityriasis rubra,
ichthyosis, and dry eczema, both on account of its special
action upon the sebaceous secretion and its effect in improv-
ing the general condition of the patient.

Dr. Sherwell then gave in detail four cases of great ob-
stinacy and severity, in which its curative influence was most
happily shown. Two of them were cases of pityriasis rubra,
one of pemphigus foliasis, and one of pemphigus vulgaris.
He had also employed it with most marked benefit in four
cases of ichthyosis, and had cured a large number of cases of
chronic eczema with it. The seed was given internally in
one of the forms above mentioned, and the oil applied ex-
ternally. The lubricating effect of the latter was most ad-
mirable, and it had the advantage over most other oils of not
becoming rancid when exposed to degraded epithelium. In
eczema he was in the habit of wrapping the parts affected in
a number of folds of linen saturated with it. He believed
that flaxseed was a specific remedy for the sebaceous glands,
increasing their secretions when it was diminished, and re-
storing it to its natural character when it had been altered by
discase.

Dr. Van Harlingen stated that he had used linseed only in
one case, and that was in the form of the oil internally; but
he thought there was no beneficial result from it. This, he
said, might possibly have been due to the fact that he used

the ordinary domestic oil, and not that made from Bombay | Betula

linsced.
Dr. Piffard said he had used the linseed oil internally, and
he thought it was better than cod liver oil in many respects,

Cod liver oil itself was fattening, while the iodine which it A

contained was just the reverse of this; and he thought this
might explain why it was that it was impossible to fatten
some persons on cod liver oil.  The linseed, he believed, con-
tained no starch, and it was, thercfore, especially useful in
diabetic patients with skin trouble, as well as affording an
agreeable chunge of diet to them. The taste of this bread
was not agreeable to muny individuals at first; but it was, at
all events, much more agreeable than cod liver oil.

Dr. White remarked that the so-called breads for diabetics
invariably contained a certain amount of starch, and, there-

fore, if linseed was really free from starch, it was an impor- ‘

fant point to remember.,
Brick Making on the Mudson.

The New York Tribune gives a detailed report of the
brick industry on the Hudson, with the names of the prin-
cipal firms engaged in the business, the capacity of the
works, the output last year, the present nupplv,- and the
number of hands employed. It appears that hetween Tarry-
town and Albany there are upward of 150 brickyards, vary
ing in productive capacity from 20,000 to 140,000 bricks a
day in the working season. Most of these are on the west
bank of the river, which furnishes an inexhaustible supply
of proper materisl. The sand Iy usually found at the sur
face, and the clay a few feet helow, although the latter is
frequently obtained at the surface and the sand at another
point near at hand. The temporing machines and brick
presses are now nearly all run by steam power; but the ma
terial is still carted by horses, and all other parts of the Inbor
are pcuformt"l by band. The wagos patd last year ranged

Scientific Qmerican,

from 60 cents to $£3 a day, according to skill and ability to
perform, ““hboss" burners getting the highest wages and
! hoys the lower rate; the whole averaging about $1.25 a day.
The leading establishments—seventy or more in number—
have a daily capacity of more than 4,000,000 bricks. Vari-
ous other small brick firms exist on the river, of which
trustworthy data could not be obtained, and doubtless not
far short of 400,000,000 bricks are made here in a single sea-
son, by about 4,000 men and boys; an average of 100,000
cach. The great brick center is Haverstraw Bay, where
about forty separate manufacturers are established, includ-
ing the largest on the river. Haverstraw and vicinity are
especially adapted for the work, and their bricks usually
lead the market, although various other makers claim to
produce an article equally good. In burning this immense
lquxmlil.y of brick it is estimated that 40,000 cords of wood
have been consumed, the Jabor of cutting and hauling which
is not easily realized. Cordts & Hutton, of this city, claimed
to have burned last season the largest kiln ever burned above
' the Highlands; it contained 2,250,000 bricks.

Tho Torrey Botanleal Club,

The regular monthly meeting of the Torrey Botanical
Club was held in the ‘ Herbarium Room,” at Columbia
College, Tuesday evening, May 13. Mr. N. S. Britton, of
Staten Island, read a paper on

“THE ANNUAL GROWTH OF TREES.”

Finding nothing on record as to the annual growth of
trees and the number of years that must elapse before a sap-
ling becomes a tree of ordinary dimensions, the author made
numerous observations during the past winter, the results of
which are here recorded. Three separate notes were taken
| from each individual tree examined: (1) as to its age, (2) as
| to its height, and (3) as to its trunk circumference. Theage
was determined either from actual knowledge of the time
when the tree was planted, or by counting the annual rings
in the case of felled trees; the latter means of determination
may be a year or two in error in some cases, owing to the dif-
ficulty in counting where the rings were obscure. Heights
were determined in the case of standing trees by simple
geometrical methods; andin the case of felled trees by meas-
uring with a tapeline. The circumferences of the trunks
were taken at a distance of about 3 feet above the surface of
the soil. The notes were then tabulated, and those for each
species averaged.

Assuming the section of a trunk to be a circle, the average
circumferences were reduced to corresponding diameters.
Dividing the average height by the age, the average vertical
growth per annum wasobtained. Applying the same method
to ascertain the diameter, the quotient gives the average
annual increase in trunk thickness at its base, and one half
of this is the annual thickvess of the rings for that species.
The following table gives a summary of the results:
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The notes were all taken near New Dorp, Staten Island,
over an area of, say, three square miles, so that differences
due to soil and rainfall must be small, and need not be taken
into consideration. The average rates of growth given in
this table do not of course apply to the trees at every period
of their existence, since all trees grow much more rapidly in
a vertical direction when young; the annual increase in di-
ameter is more constant, but there is a slight decrease in ring
thickness as they grow older, especially noticeable in old
trees, and where much crowding has taken place.

In the discussion which followed attention was called to
the fact that although the chestnut is usually considered a
] rapid grower, yet according to Mr. Britton's table it was sur-

passed in this respect by most other trees. In explanation
of this, Mr. Wright, of Staten Island, remarked that accord-
ing to his own obscrvations the chestnut was of slower
| growth near the sea coast than inland.

| A Jarge number of plants, both wild and cultivated, were
is usnal exhibited by different members, and among them a
magnificent clump of Helonias diviea, which was hrought in
by the Vice President, Mr. Addison Brown. Mr. Wright
exhibited a very interesting sprout of the peach tree in which
| the flowers were perfectly white and smaller than those of
the normal form, Mr. Wright stated that the fruit borne by
the tree was also white. Prof. A. Wood exhibited a speci-
men of the long lost but recently rediscovered Shortia
galactifolia.  Mr. Leggett exhibited a proliferous speci-
man of Hepatiea triloba, in which the flowering stalks arose

“from the bracts at the summit of the main stem.

1 direction and real independence.
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The Largest Orchard In the World.

The Rural Home is inclined to think the very profitable
orchard owned and cultivated by Mr. Robert McKinstry, of
Mudson, N. Y., is the largest in the warld. If there is a
larger we should be happy to hear of it

The orchard is situated on the east bank of the Hudson
river, on high, rolling table land, and contains more than
24,000 apple trees, 1,700 pears, 4,000 cherries, 500 peaches,
200 plums, 200 crabs, 1,500 vines, 6,000 currants, and 200
chestnuls.  The varieties grown are: Rhbode Island green-
ings, 7,000; Baldwins, 6,000; King of Tompkins County,
4,000; Astrachang, 800; Northern Spy, 500; Wagencr, 500;
Gravenstein, 400; Cranberry Pippins, 200; Ben Davis, 200;
Dutchess of Oldenburg, 200: with Jonathans, Hubbard-
stons, Cayugas, Vanderveers, Pearmains, Peck’s Pleasants,
20 ounce Pippins, Russets, and others in less number.

The pears are Bartlett, B. d’Anjou, Sheldon, Seckel, and
Lawrence chiefly. Of cherries there are twenty-cight varie-
ties. The orchard is intersected by roads over six miles in
length for the passage of wagons, and is bounded by a con-
tinuous row of apple trees set ten feet apart for four miles
and a half. The apple crop of last year was 20,000 barrels,
Twenty-four men and fourteen horses are employed hauling
out the crop or in plowing.

The success of this orchard has not been achieved, nor is
it maintained, without the closest sapervision and most in-
dustrious work. The oldest trees are about twenty years
old. The soil is dry, rolling gravel, with some limestone:
the trees are planted twenty feet apart, and do not by any
means seem to be crowded. The ground is plowed several
times in the year and kept fallow; except when thought ad-
visable it is seeded to clover. Suckers and sprouts are re-
moved as soon as seen; the borers are watched and followed
with vigor. Wires are used to reach them in their burrows,
and the damaged bark is removed with chisels,

Peter B, Laweon.

Peter B. Laweon, chief engineer and superintendent of
the West Point foundry, died May 14, at Cold Spring, on
the Hudson. He was born at Low Point, Dutchess county,
in 1810, and, having but few advantages of early education,
was apprenticed to the West Point Foundry Association,
then located in this city. At the age of twenty-one he was
appointed by Mr. William Kemble, the proprietor, to the
position of foreman of the machine shop, and the wisdom
of the selection was verified by fifty-three years of active
service, not only under his first patron, but the succeeding
administrations of Mr. Gouverneur Kemble, Captain Robert
J. Parrott, and the present firm of Paulding, Kemble & Co.
As an inventor his patents bave the merit of universal adap-
tation. To use his own expression, “‘I have never invented
anything until the necessity arrived.” “His “slotter” for
heavy iron work arose from the continual breakage of the
best machinery in the building of the Collins line of steam-
ships, and it is now in use all over the world. In steam en-
ginery he was also eminently successful, he being the con.
structor of the engines of the United States steam frigate
Missouri (burned at Gibraltar), the United States frigate Mer-
rimac (afterward the terrible ram of Hampton Roads), the
pumping engines at the Brooklyn Navy Yard, and many
others. He was the first to discover that the windage of n
rifled cannon ball could be annulled by a band of soft metal
on the projectile, to be expanded into and cut by the rifling
of the rim by the same explosion that propelled the missile.
This patent expanded into the well known shot of his friend
Captain Robert J. Parrott, used with such terrible effect du-
ring the late war. He was fine in personal appearance, pos-
sessed of great executive ability, and kind and genial in his
disposition.—New York Herald.

Independent Silk Weavers.

The Times' report of the industrial condition and prospect
of Paterson, N. J. (now more favorable than the city hus ever
known before) states that the greatest expansion has been in
the silk industry; new mills are going up all the time, and
during the darkest days of the ““hard times ™ the erection of
silk mills scarcely stopped, until now they employ nearly
twice as many hands as they did six yearsago, Besides, the
system of manufacturing in the homes of the workingmen
has attained wonderful proportions within a few years.
When the hard times came, and weaving fell off, many of
the weavers began to manufacture in a very small way for
themselves; as they succeeded, others tried it, and to-day
there are not less than 500 looms owned by practical weavers,
and operated under their immediate supervision in rooms,
garrets, sheds, and every place where a loom can be worked.
Whole families thus find employment in their own homes;
the men do the most difficult part, the women and children
assist, and all feel that they are working for thomselves.
The profits of the trade are said to be small, for the largest
as well as the smallest manufacturers, but the business is
unmistakably prosperous, and many of the great mills have
worked overtime for many months.

Notwithstanding the development of vast mills and other
huge manufacturing establishments, incident to the use of
steam and the accumulation of capital, the opportunities for
independent production by individual workers are more
numerous and more profitable to-day than ever before—for
workers with small capital, we mean. No able worker who
really wishes to be his own master, and is willing to work,
noed lnck for chances. The man who will let himself be-
come the *slave of capital ™ is usually hmmtm




 Addvertismients must be veceived at publication offce
‘.qu'mumn neael lssue,

-~ ho best rosults aro obtained by the Tmp, Bureka Tur.
oine Whool and Barber's I'at. Pulverixing Mills. Sond for
desorlptive pamphilets to Narbor & Son, Allentown, P'a.
.ep‘lhum Pamp; best and cheapest.  Send for
ees. National Iron Works, New Brunswiok, N. J.

~Emerson’s Patent Tnserted Toothed $100 Gold Pro
‘mium Bolld Baws aro suporseding all others.  Send yout
full addrens for our Sawyer's Own Book (free). 800 ll-
lm&l‘ wv. p. 81 Emorson, Smith & Co., Beaver

Lightning Copyist.—Secures coples of any articlo in-
stantly.  Sont post-pald for 50 conta. No cirenlars,
Copylng Company, Princcton, 111,

Mearing Reatored, —Great Invention by one who wis
doaf for ¥ yoars. Send stamp for partioulars, Jno, Gar-
more, Lock Nax %08, Covington, Ky.

Lathes, Planers, and Drills, with modern improve-
monts. The Pratt & Whitney Co,, Tiartford, Conn,

Mo accommodate our friendy and customers In diffors
ent sootions of the country we tako (his mothod of notl-
fying them that our goods can bo procured of the fol.
lowing: Philadelphia branch, 416 Arch St San Fran-

St Boston, Muss; B. & T, Fairbanks & Co., St. Johna-
bury, Vb K. G, Marvin, 8 Main St, Buffnlo, N.Y ; ¥,
H, Wilson, #7 Light 8t., Daltimore, Md . ; W. M. Bird &
Co., Chinrloston, 8. C.; A, I, Lufkin, Galvoston, Toxas;
Semplo & Dirge Manufacturing Company, 8t. Louls, Mo;
T.8. & A.J. Kirwood, 11 Lake St, Chicago, 1L Par.
kor, Wiso & Co., Cinoinnatl, Ohlo; 8. W, Hompsted &
Co,, Columbus, Ohlo; Moore & Korriek, Indinnapolis,
Ind.; (4 A Parkor & Co,, Now Orloans, La,  11.W. Johns
Manufacturing Company, solo manufucturers of gonuing
Asbestos Liquid Paints, Roofing, Doller Covering, ete.,
ete., 8T Malden Lane, New York.

For Sale.—0 pleces @ 7-16 tarned shaft, 11 feet long;
coupled; good g new. Frisblo & Co,, Now Huaven, Ct,

American Frait Drlor Mfg, Co., Chambersburg, Pa,

Cheap.—Nearly New Vertical Tubular Bofler, 30 x 00
inches. Box 121, Sallabury, Md.

Downer's Anti-Incrustation Liquid.~J. W, Ham-
bunger, Wholesale Furniture Manufacturer, Hoster and
Flizabeth Sta., New York, says: * Your Boflor Liquid Is
asucoess. 1 am using hard well water, but your Liquid
prevents the formation of scale, and my tubes aro clean,
1 shall continue to use It, and heartily recommend it to
others.” A. H. Downer, 17 Peck Slip, New York.

For Solid Wrounght Tron Beams, cte,, soo advertine.
ment, Address Union lron Mills, Pittsburgh, Pa., for
lthograph, ete.

Factory Fire Hoso.—A large lot for sale cheap, W.
F. Corne, Agent, 117 High St., Boston, Muss.

For Salo.~Canadian Patont for Automatic Mash Ma-
ehine, osafully introd 1inthe U.8. A most valu.
able invention, capable of belog fully Introduced
In every browery. A rare chanco for a live wan. Michael
J. Stark, Butalo, N. Y,

‘Wanted ~A good Metal Pattern Maker of conslder-
able experionce. Sargont & Co,, New Haven, Conn.

For Satlonary or Portahle Engines, Clrenlar Saw Mills,
Grist Mills, and MU Machinery, good and cheap, address
the old manufacturers of Cooper Mfg. Co., Mt.Vernon, O,

I Prontiss & Co,, 14 Doy 8t,, New York, Manufs,
Tups, Dies, Serow Plates, Reamers, oto,  Send for Hat,

“ Workshop Recolpts ' for Manufacturers, Mechan-
fom, and Sclentific Amatours. Ilustrated. &, mall froe.
E. & F. X. Spon, 48 Broame 8t., Now York.

For Screw Catting Engine Lathes of 14, 15, 18, and
2 in, Swing. Address Star Tool Co,, Providence, R 1,

The Horton Lathe Chineks; pricos reduced 80 per cont,
Address The B Jorton & Son Co,, Windsor Locks, Conn,

Lincoln's Milling Machines; 17 and 20 in. Screw
Lathes, Pheenkx fron Works, Hartford, Conn

Bollers ready for shipment  For n good Boller send
to Hillos & Jones, Whmiogton, Del.

Shaw's Mercury Gangos, 5 to 50,000 1he,; necnrate, ro.
liable, and durable. 1. Shaw, 915 Ridgo Ave,, Phila., I'a

New Pamphlet of ** Burnham’s Standard Turbine
Wheel " sent free by N. F. Burnham, York, I'a

Machine Dinmonds, J. Dickinson, 64 Nossan 8t., N 1Y,

Shoot Motal Presscs, Forrucnte Co,, Bridgeton, N, J.

Bagle Anvils, 0 conte per pound.  Folly warrnnied,

Vertical Barr ML €. K. Ballock, Phila., Pa,

Eclipse Portable Engine, See Hlusteuted ady,, p, 859,

A Capoln works best with forced blast from a Baker
Rlower, Wilbrahum Bros, 2318 Frankford Ave,, I'hils, |

Presses. Dies, and Tools for working Sheet Metal, ote ‘
Fruit & other can tools. Bliss & Willlams, H'klyn, N. ¥ i

Acme Luthes, ~Swing, 7 in.; turn, 10 in. longg
gonred ; sorew cutting, Bend 8§ cont stamp for olranlne 1
wnd price, to W. Donaldson, southwest corner Hindth
and Augusta, Cincinnatl, Ohlo.

Forsalth & Co,, Manchester, N. ¥, and 213 Contre
Bt., Now York. Spocinition~Holt Forging Machinos,
Power Hammers, Combined Hand Fire Engloes and
Hose Carrlsges, now and 24 haond maohinery. Send stump
tor Mustrated catalogues, stating Just what you waut,

Linen Tose,—Slzos: 136 in., %0c,; 2 In., 20c; 2§ In,, |
o per [oot, subject to large discount. For price lists
of all sizes, nlso rubber lUned linen hose, address Euroka
Fire Hose Company, No. 18 Barclay 8¢, New York

Nickel Plating.—A white deposit guaranteed by osing
our material. Condit,Hanson & Van Winkle,Newark,N.J.

Noedle Polnted Iron, Brass, and Steel Wire for all

purponos. W. Urabb, Nowark, N. J.

Pho Lathes, Planers, Drills, and othor Tools, new and :
peoond-hand, of the Wood & Light Machine Company,
Woroestar, are olng sold out very low by the Goorge
Plase Maohinory Agency, 121 Chambers St . Now York,

Hydmaollo Prosses and Jacks, now and second hand
Lasthes and Machinary for Polishiog end Bufing Motals,
K lgon & Co,, 40 Umnd 8L, N Y

Scientific
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Emory Whoeol — other Kinds fmitations and inferior, |
Caution.—Our namo s stamped In full on all our best |
'&lndln! Belting, Paoking, and Foso. Buy that only. |
Pho best 1 tho oheapost.  Now York Bolting and Pack- |
Ing Company, 87 and 3 Park tow, N, Y, l

Pulverizing Milla for all hard substances and grinding
purposes. Walkor firos, & Co, 251 & Wood 8t Phila., Pa.

The [mproved HMydranlle Jacks, Ponches, and Tube
Expanders, 1t Dudgoon, 8 Columbia 8t., Now York.

The bost Friotion Clatoh Pulley and Priotlon Holst-
Ing Machinoery In tho world, to bo seen with power ap-
plled, 46 and ¥7 Liborty 8t., Now York. 1. Frisblo & Co., |
Neow Haven, Conn. 1

Electro-Bronzing on Iron,
Company, Phlladelphin, Pa,

Tmproved Htol Castings ; st and durable ; as soft
and castly workod ns wronght fron ¢ tonailo strongth not
Josa than 65,000 1bs. to aq. in, Circulars froe. Pittaburg
Bteel Casting Company, Pittsburg, I'a.

Woodsworking Machinery, Waymonth Lathes, Spe-
olalty, Wardwoll Patont Saw Benchi It has no equal.
Tmproved Patent Mlanors; Blovators; Dowel Moohines,
Rollstone Machine Company, Fitohburg, Mass,

The Twise Aatomatic Rogine; Also Vertieal and
Yacht Engines. N. W, Twiss, Now Haven, Conn,

Split Pulloys at low prices, and of samo strength and
apponranco us Whole Pulloys.  Yocom & Hon's Shafting
Works, Drinkor St,, Philadolphia, o,

The only economical and practica)l Gas Engine in the
market Is the now “ Otto' Silent, bullt by Schieicher.
Schumm & Co,, Phlladelphia, Pa. Send for clreular.

Dend Pulloys that stop the running of loose pulleys
and thelr bolts, controlled from any point. Send for
oatalogue. Tuper Sleeve Pulley Works, Brio, I'a.

No gum! No grit! No acid! Anti-Corrosive Cylin.
dor Oll is the best 1n the world, and the first and
only oil that perfectly lubricates a rallroad loco-
motive cylinder, doing It with half the quantity
required of best lard or tallow, glving Increased

Palladelphia Smelting |

Solld Emery Vuleanite Whoels—The Solid ()ylulnnll (%) K. L. writes: With regard to Melloni's | (12) ““ Investigator,” writing of his father's

thermo-cloctrle plle, one can read In books of physics
sentencos as the following one: **The thermo-multi-
Mier connlnts of o serles of amall bars of antimony and
blsmuth, a and &, soldered  togother atthelr alternate
ende  Woll, thin s a1l very nleo, bt the moment you |
come Lo put togother those ploces of metal, all sorts of
diMicultios arlso atonce, 1st, You cannot get the bismuth |
to flow when melted; It s always in o kind of lump. ‘
2, Tho soall plece of antimony Is so hrittie, that the |
moment you try to work 1 lmmedintoly it falls juto
pleces. B, 1L poeme Iinpossible to solder them together,
What Is then to be done? A The elements of the ther-
moplle are made of anthmony-glance and bismuth, cast
in tron monlds and shaped with a file, ax shown, fall

power and loss wear to machinery, with entire free-
dom from gum, stain, or corrosion of any sort, and
It 1s equally superior for all steam eylinders or
heavy work where body or cooling qualities are
Indispensable.
use. Address E. H. Kellogg, sole manufacturer, 17
Cedar St., New York.

HINTS TO CORRESPONDENTS.

No attention will be pald to communications unless
nccompanied with the full name and address of the
writer,

Names and addresses of correspondents will not be
given to Ingnirers,

We renew our request that s, In referring
to former answers or articles, will be kind enough to
name the dite of the paper and the pago, or the nomber
of the question.,

Correspondents whose Inquiries do not appear after
a reasonable time should repeat them.

Persons desiring special information which is purely
of a personal charmcter, and not of general interest,
should remit from $1 to $5, according to the subject,
ns we cannol be expected to spend time and labor to
obtain gneh Information without remuneration.

Any numbers of the SciexTiFic AMERIOAN SUPTLE-
uuNT referrod Lo In these columns may be had at this
offico. Prico10 centa each. N

(1) €. L. writes: 1, In making induction
coll (SurrLenest No, 160) would it be of any advan-
tage to wrap Insulated wim ( lary) In two sectd
Instead of goroms? A, Yeu, the lnsulation need not be
so perfect,  You shoold use the same welght of wire ns
recommended In the Surrnesest reforred o, 2, Of
what dimenslons should it be to work cleetrie pen (Su-
rLeeNT No, 166), and would not a gravity battery an-
swer better than a Grenet? A, A coll that will give a 34
(one elghth) Inch spark will do, For continned use o
battery composed of severnl gravity colls would answer
vory woll, 8, T want to work o tolegraph one hundred
yards; shall T use ground connections or double wires?
A. Uso a return wire,

2) J. K. nsks: Which end of a horizon-
tul oylinder recolvos the most stoam? A, T'he plston rod
ond reoolves the least stenm, and Joss work In done dors
Ing that stroke,

@ C.E. W. W. writes: T have not yet
been ablo to find a eomont entlrely sultable for cemont-
fog rubbor to wood s ean you saggest something? A1, A
pood glue nnswers vory well In somo canses; the parts
to o Jolned must, of course, bo hold well together
whilo the gloe Is drylng. 2 Melt togother over a gentlo
firo equal parts of black plteh and gutta pereba,  If this

baek | 1 reanired to sot vory hard, one part of powdared sholla |

muy be odded. The addition of say o tenth part of
cnontoliono ellpplngs makoes It more sihoslve, but pro-
venls In o measuro (4 fingdl hardonlog. This coment
should be used hot,

() F. N. R—Tho arrangement of copper
Hghtnlng rode on tho bollding, as you propose, will do
vory woll, provided the bottoms of the rods are mde to

extend underground for s oonslderable distance, »o 4y, 2 How lurgo & bollor wonld 1t requie to ron the

that there will be o large condoeting surfuce In contact
with the earth.  The common faolt In Hghining rods Is

| that they are not suffielently connected with the groand.

They aro gonerally stuok down two or three feet Into
try onrth; but soeh nn areangement 1s worn than use
Tossy 16 In alwost ke placing the bottoms of the rods In
a glass bottle,  To all cases the bottoms of the rods un.
dorground should be connected with lron or water pipes,
It they oxist; or i How thereof, the rods should be
extondod n long distanoe underground, or should eon.
peet with n mass of old Iran, or fron are, or charcoal, or
coal dustof any kind, lald fo & tronch, No lghtoing

rod can be rogarded as & safe conductor unless its lower
extromity I earrlod doop tnto the groand, and there put |

In good conpeetion with & large surface of conducting
wmaterial,

A falr trial Insurea Its continued

size, In Fig 1. The bars of antimony must be tinned
anboth heads, @ b, with very fusitle’solder by means of
asmall soldering fron, The bars of antimony and bis-

experiment in treating wood some 4 years since, sayn:
He burled in bitaminous coal dust different deseriptions
of wood, and passed 4 current of hot steam throngh the
pllog by thix means he aceomplished hix intention even
boyond his expectations, The wood becamne thoronghly
{mbued with the acld from the conl and shirank vp (o
smallor proportions; the pores of the wood closed and
beeame densely compact. The softer the fiber of the
wood the more thorough the result, seemingly,

(18) 8., B. & Co. nsk if It will be possible
to wpeak through & tube 400 to 500 feet long, ranring
through the alr (or on the outside of a wall), and of what
material it would be best to make the tube of, iron or
tin. A. Yes. Make the tobe of tin, and have well
rounded elbows,

(14) 8. P. T. asks: Where would s person
have to begin to study to be an engineer In the navy?
A. At the Naval Academy at Annapolis, Md.

(15) B. writes: In your paper of the 12th of
April, J. L C., among other questions, saks: Wil
more water run through a one inch perpendicular
pipe, 10 fect long, than through a one loch pipe one foot
long? Yoursuswer is, Yes if they are even at the top and
both taken from the same tank. Now why s more
water forced Into the Jong pipe, when (he head or press-
ure is the same wpon the opening of each? Please ex-
plain. A. Thern Is & greater head on the 10 foot pipe
than the one foot, The head is the height above the
point of delivery, and not above the point of entrance Lo
the pipes.

(16) G. McD. asks: Ina B flat cornet which
has the most friction, a piston or a rotary valve? A,
Practically a plston valve.

(17) E. D. W. asks if there is any more
danger from lightning on a telegraph line, in using bare
copper wire for a ground from the lightning arrester,
than in using insnlated wire. A. No.

(18) R. T. C. writes: I wish to cut & piece

muth may be held together betwoen spring forceps, and
the spaces between the bars filled with pieces of wood,
which may be allowed to remaln to Impart greater
solidity to the plle, but they must not extend beyond
the joints, The vertical rows of five palrs each are first
soldered, and these are united when all of the pairs are
complete. The end piecces of each row must have an
offset at right angles to the bar, as shown in Fig. 2. Fig.
3 shows the combination of the end pleces of two verti-
cal rows. When the pack of 20 or 25 pairs Is completed,
lay it in a round or square case of brass, having first sol-
dered to the middle of the first and last bars short cop-
per wires, which pass throogh two ivory lined holes in
the case and are provided with permanent binding
screws. The yacant spaces are then filled with plaster
of Paris, which Is afterward scmped away o as to leave
the ends of the bars bare, and these are then blackened.
In making this instrument a great deal of patience is
required, as a breaking of a number of the bars Is un-
avoldable, A

(6) D. writes: Take a dozen or more sheets
of blotting pad, size of your letter book. Dip every

alternately, for a few minutes. Keep in tin box with
lid, and use instead of wetting with brash, No need of
olled paper cven after a little practice. Twenty or
more letters can be copied at once as well ns one, plac-
ing pad, tissue paper, letter, pad, tissue, at pleasure.
One wetting will last several days,

(7) D. D. asks if black and white are colors
n asclentific view. A. Black is the absance of color;
white is the union of all eolors,

(8) H. 8 H. writes: In your issue for March
8th, you tell D. J. C. (31), that you * do not think sun-
light ever put out fire;" that *the difference in the

tesimalif anything.” Thave ropeatedly seon the bright-
est fire grow dall and cease burning when the full sun-

other one in water and put under press, wot and dry |

hett of o fire with and withont sunlight musk be infini- |

of Iceland spar to a particular shape and polish it
Please inform me how Ican polish the Toeland syur
when I cut 50 a my of light will pass throagh it 1 want
it very smooth, as moch so 2s a looking glass, A. You
may cut it with a thin iron rotating disk supplied with
emery and water, and yoo may polish it with a lap of
copper charged with emery and water or emery and ofl.
Use different grades of emery, gradeally increasing in
fineness, and finally polish with a paste of putty powder,
uslng a pewter lap,

(19) R M. M. ssks: 1. What books or
papers must [ procere in order to get & thorough know-
ledge of making ice by artificial means? A Consult
Scuesrivic Awmcax SuprixEsTs, Nos. 55 and 91, and
pp. % and 335 volame 37, and 130 and 357, volume 38,
Scmyriric AMEmicay. 2 Also, Is there any process by
which mw hide may be rendered impervious to water?
A. We believe there are several patented processes which
clalm to accomplish this. Paraffine under pressure and
in solution ix claitned to satisfy the requirements,

(20) P. G.—For directions for removing

superfloous hair, see volome 3, p. 75 (39), p. 91 (1) Saa-

(1) J. B. H. writes: I see in a recent
number of the ScmsTFic Axkmicax, that J, P, J.
asks you about building s scow tobo run by a sieam
wheel. Fhave just finished the machinery for a scow
65 feet fong, 16 feet beam, 3 feet dranght of water. We
put in a propeller wheel, 46 inches diameter,with s power
of cylinder 8x12, with an opright boiler, 383 Inches
dinmeter by 78 inches high. She will carry aboat 28
cords of hickory wood, and make 6 to 7 miles per hour
with 60 Ib. steam, My expericnce Is that the propeller
whoe) works better and with muoch Jess power than the
oll time steam wheels that we ured to use down on the
Ohio and Mississippl rivers.

(22) J. C. nsks: What will remove the
glossiness on cloth that appears on the knees and elbows

light fell directly on the draught. The effoct of the sun-
light was the same as if somo one had put water In the
fire. Ina west room at my father’s houso there was a |
stoveso situated that the rays from the afternoon sun |
foll directly on the hearth, and unless the cnrtadn was
lowered the fire wonld almost cease to burn, This Is
the experience of many & housewife, and 1 with many |
others have often wished to know jost why this was =0,
A. It is possible that the sun heat may in some slight
degreo affect the dranght, bat we are still of the opinion
that the superlor brightness of the sanlight renders the
fire very dull by comparison, In much the same way as
an electrie Nght in proximity to u gas flame makes the
Intter appear of a deep go color, wh bel

| comparison with the electric light it would have been
considered falrly white,

| @ T J. B. asks: 1. What sizo balloon
does It require to hold 10000 cuble feot of ordinary
streot gas? A, The {oflated bag shoald have adiameter
of nearly 97 feet, 2. What welght Is it eapable of rals- l
ing? A, About $40 b, lows the weight of the bag. 3. |
What would bo abont the cost of a balloon that size?
A. Properly equipped, about $500.

(10) W. H. 8 asks: 1. What part of o
horse powee would a small stationary engline, 8 lnch
stroke, exlimler 14§ noh boro, with o balanes wheel 12
inehes In dinmetor, bet A, Soo rule for calonlating the
horse powur of englnos on - p, 07 current volume, quory

1
1

" engine: the dlamoter snd length? A, This will depend
upon tho prossar of steam you wish (o carry and the
number of revolitions por minute. 3 Could it be sr-
ranged to hoat by korosene or aleoholr A, Yes, &
Which woull b the beaty A, Alcohol. 5. Ploase tell
mo bow 1o areange 1t to got the most heat with the least
fuel, A. Armange the lunp like any aleohol lamp,
but with a sufelent number of wicks; 1t woald bo safer
to have tho veswl for aleohol at a distance from the
Jamp, ke a Gorman student’s lamp,

(11) €. 8. O, noks for the best method for
making a solderiug fuld for mending tnware without

bling comsen, Al wld o quantity of water cquivaleat to
that of the acld,

of clothing after having been worn some  time? AL
There is no permaneot remoldy, since it is doe to the
wearing away of the “nap.” A weak solution of am-
monia will the gloss porarily.

(29) W. K. asks: Can you inform me how
to make cider {n vinegar in a quick, wholesome way, or
refer me to some number of your paper that has the
process In® [ have plenty of cider 6 years okl that is
vory slow to make into sharp vinegar. A, Comsult a
Genernl Troatise on the Maoufactare of Vinegur, by
Professor H. Dussance (Incloding all known quick pro-
cosson). A full description of this process woukl oc-
cupy too much space in these columns,

(24) W. F. I, asks how to turn and fit a
butterly valve which has a solld »tem running through
tho bosa on valve, How to toll whether both ends of
valvo will fit before the sides are small enough. A
Cast on the valve a spindle which will colnelde with the
axis of tho pipe to which the valve Is fitted,  Tumn the
valve to fit (ts seat, then saw off the cast splndle and it
In the spindle which is o suppart and move the valve,
then fit tho valve by fillng or by turniog off & very litle
from Its sides near the spiudie,

(25) L €. McL. nsks if thero I8 any chemi-
cal that coall be put [nto white fron to toaghen it, that
1a, 1o gt in the mixwure when tho fron s melted: If so

Cwhat sl Wo use this fron o e wanifacture of

bolln, A, The toughimoss sod handtess of fron and steel
ary [nereased by the addition of cortaln smonnts of tung-
sten.

(20) O. E. L. writes: 1 frequently notice in
your papor inquieies about ground cannections on feles

graph lnes, and T ihink the subject I one that
wore attention than s cammonly !

an lron. A, Dissolve gine In murdatie scld until bub: | sl

A e —————————




W&ldlﬁh& PING rhor Ehan an fron or lead,
“and 1t ehould bo soldored whon possible. The surface
‘shionld bo thoroughly brightened and the wire given ton
or twenty furns around the pipe. Tn cuses where
A AR OF WALer connection eannot be reachod, & very
ood grotnd can (n many cases be made by driving a
yod of fron five or six feot Into tho ground; this will
generlly work woll (f the wire is soldered to it, A
shootof xine or galvanized (ron of sy 10 sqanre foet sur-
face will answer overy purpose if the #oll is not too dry,
1t shoull bo sob in & vertieal position, 1 have a galvan-
Leodd wheet (ron ground which has worked well for six
years. In weotions of country where the soll s shallow
wgroator surfaco will bo necessary o make up for the
Jnok of depth, 1 have made good grounds by saldering
antmber of okl oyster cans to . wire, and by barying
fron turnings and flings in o trench, A fallure of any
of those mothods shonld not dizconragoe, as it often hap-
pens that a chiange of a few feot in the location will flud
FICCORS,

(2% G. W. L. asks how to enamcl paper
tubes and packages to contain butter, land, ete,, and
similar sobetances. A, A sirupy alcoholic solution of
bleached shellae mixed with terea aiba or other dpaque
larmless carth has been employed Tor slmilar purposes.

(28) . M. J. asks how phosphor bronze
1« made. A. Sece p. 411 (80), vol. 89, SomNTiFIc AMERI-
cAX

(20) R & T. write inanswer to W, M. M.,
query No. 23, page 203, current volume of SciExTIRIC
Asenipax: It is necessary for a practical man to have
the mill stonebefore him and to know what quality and
quantity of work is required of the same, also to sce the
grain to be ground; because of the many different oir-
camstances controlling the millstone, it is impossible to
Jay down any fixed rule for a stone, as we ane governed
solely by conditions, and assach, milling is not a sclence
Lt an art, and must, therefore, be handled to =it ¢ir-
camstanees and conditions.

(30) D. J. W. asks for a receipt for making
= blge writing ink that can be mado In kmall quantitics,
say 14 gatlon, of thuse qualities: color bright blue, will
not settle or thicken on exposure to the alr, and flows
freely. A, Counpler's blue, also known by the name of
indulin, dissolved In water in the ratio of 20 parts to
1,000 of water, forms a writing Ink of a good color,
which it retaing when treated with chemical agents, Tt
does not corrode steol pens,  Anything added to ink to
proveat evaporstion also tends to prevent it drying
when written with, Replace the water Jost by evaporn-
tion occasionally.

(31) W. H. 1. asks: 1. Will ordinary coal
Jose a part of its welght by being exposed to the air and
sunt A, Yes, If It contains muoch molsture and sul
phides. 2 If It does, whal per cent of Its wolght will it
Jose? A, It depends apon the amount of moisture, snl-
phides, ete., present in the coal, and the conditions,
time, ote,, of exposure.

(32) H. L. writes: I have a good deal of
trouble with my lard, which I work every day in the
hot weather: it gets gour very often. Can you snggest
anything that will keep lard sweet? A, In hot climates
s small quantity of calcium sulphite is sometimes used,
s few grains 1o the ounce.

(33) D. W. C. writes: In your issue of
March 29, page 208, W. M. M. asked: “In laying off =
millstone in furrows, what dranght §s given; what
amonnt of the space of 8 stone is given to farrows and
what to grinding surface?’ The dranght of the furrows
of millstones should be in proportion to their diameters,
that is, to give wlones of different diameters equal
draughts, the distance of thelr farrows from the center |
must be In direct proportions to their diameters. A
stane four fect in diameter, the drmught of the leading |
furrows should be two Inches from the center of the
stone, and all other small furrrows should be paralle] to
the leading farrows; the whole surface of the face of the
stone shonld be given to furrows, to form edges; because
the principle of grinding s that of shears clipping; the
furrows serving as edges-to cub the grain; therefore, it
I plain that the more cutting edges the stone has, the
faster ft will grind. Tho best dress that I have put on a
stone I8 lald off in this form: divide the face of the stone
Into sixteen leading furrows; then divide the sections of
the ¥tone into ax many straw furrows as possible. These
straw farrows should be very narrow, and be made par-
allel with the Jeading farrows,

(34) C, M. 1. writes: Please inform G. M.
A n"A to Correspondents,” that he can get a
very good and dorsble coat of brown on his gun, by al-
lowing It to got covered with salt spray and letting it
rust for a day or two, after which bo must rob off the
loose rust and give the barrel a conple of conts of oil.

(35) 8. B. G. nsks: 1, Should a violin be left
in tune when laid away? A. Yew, 2. At what angle to
the axix of the wheel shoald the wings of & wind power
be set? A, The mean anglo should be from 15° to 179
from the plane of rotation of the whool, 3, 1f o small
1og be split Into halyes or quarters it will spring outward,
and appears as though the heart wldo 16 Jonger than the
bark side. What is the cause of it doos the wood of
the bark side contract, or does the wood of the heart
*ide Jengihent A, The moister sap wood probubly con-
teacts mont on exposure to tho alr,

(36) J. H, asks: 1. What kinq
varnish Ix nsed in etohing on stee] w
Becswax or paraflin. 2. What
called the journalet A. The exlindrical parts of the
axles, which revolve in the boxes. 3, A felond of mine
hs been dispoting with me ahout fOVernors: he ways
that they are all self-regulating, whfl Telalm thut the
;«:finu':hu Inl'udzv from the speed of the bally, A,
nug!vlr;“ f'nom are intended to b automatie or nolfore-

(37) W. 8. W, asks: 1. Can n yonung man
Kot enoogh knowledge of locomatiye ngrineoring by
hard study, to materially lessen the tme roquired on an
engine ax firoman ¥ If ko, what time wonld 1t reqnire
and what books wonld you recommendt A You,
* Boturne's Hand Book of the Steam Engloe," and © Por
ney on Locomotives," and “ Reynolds' Locomotive Ry

of wax or
Ith nitrio nelds A,
parts of o Jocomotive nre

f ‘uumqmu wator pipoj 1f oesthlo (¢ should be |
a
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gine Driving."* 2, How long shouli a young man, who
lins o taste for tho busi JMire o) tive before
Belng qualified for promotion to englnoer? A, It de-
pends upon his intelligence, application, and obkerva-
tion, 8, What tralts of ehinracter are required in order
1w L a good fve onginecer? A, Systemg
habits of closo obsoryvation; readiness of resonrce; a
cool head, and great presenco of mind, 4, Is there any
difforence In the power of two locomotlves of equul
welght, one having 4 and the other B deivers, the drivers
to be of the same dinmerer? A, No, if friction is not
considered, 6, What is abont the average weight of
Amerlean Jocomotives? A, 86 to 35 tons,

(88) ©. B. asks: 1. Have any vessels been
constrneted to go under water? A, Yes; Fulton con.
structed one, and in the carly years of the lite war there
were al least two guccesafully operated in New York
harbor. 2, Have any clectrical ongines of one horse
power or more been Invented? Ao Yes, thero have been
many mado of small power, You will find deseriptions
of both of them in the back numbers of the ScieNTIFIO
AMERICAN,

(39) B. I\ asks: Does it take any more
power to force a column of water throngh 1,000 feet of
pipo on an inclined plane and rafse it 70 feet than it
does to force a column throngh 70 feet perpendicnlarly ?
A. Yes, by the amount of friction of the Increascd
length of pipe required.

(40) J. D. asks: What size wire eable was
in usge at the hnuling off the steamship Amerlcns into
deep water at the time she was stranded on Long Branch
Beach, and also what power cngines wore In nse on her
to get herofft A, No wire rope nsed, but four 18 inch
hemp cables, with blocks and falls from the cables to
the dram of the ship's holeting engines,

43) M. O. D. asks: 1. Do you know of
any materinls that are preferable to infusorial carth and
wronght Iron tumnings for use in a vessel for filtering
drinking watery Will'it answer to mix them together
In ono mags? A Well bormed granular charcoal is in
many cases preferable to fron insuch a filter.  You will
find an exeellent article on the purification of drinking
water on p. 414 ot =eq., Science Record for 1874, Sce
nlso p. 946, vol. 39, SciexTiFic AMEnricax. For the
purification of water containing much organic matter,
Dr. Crookes recommends the addition in the proportion
of from one to two parts of the following mixtore to
every 1,000 parts of the water: Permanganate of lime, 1
part; sulphate of alumina, 10 parts; fine pipe clay, 30
parts; intimately mix. After settling for 15 minutes the
water can be drawn off from the sediment without fil-
tering. 2. Is there any objoction to a brass vessel tinned
inside? A. Yes, wood is preferable. 3. Are tinned
fron wire screens objectionable; how fine should the
mesh be? A, Stout cotton cloth will be fonnd more
werviceable, and is less objectionable. 4. Will the same
filtering materials answer for boiler feed water? If thor-
onghly cleaned once a day how long a time will the fil-
tering materials last? A. It would depend much upon
the water, 3

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

L. 8. S.—21. A green tmp rock,contains pyrite,quartz,
and garnet. 23, Similar to No. 21 with serpentine, This
sample contains traces of gold.—J. C,—Apatite, cal-
cium phosphate, containing more or less ecalclum
chloride and fluoride.—E. H. A.—Fossilifcrons lime-
stone,—C. 1.—Arsenical pyrites in talcose slate. It con-
tains traces of gold.—J. R.—No. 1. Chiefly hornblende
and calcite containing graphite (plumbago). No. 2. To
get the value of mineral specimens you should address
=ome dealer in minerals.—E. E. C.—The bead is com.
posed chiefly of Jead. It contains a tmce of silver,

COMMUNICATIONS RECEIVED,
On the Whirlpool. By T, P. R.
On Consumption. ByR. R G.
On the Autopsy of an Elephant, By A. J. H.
On the Destruction of Insects. By F. L. J.
Removing Stains. By J.C. W.

[OFFICIAL.)

INDEX OF INVENTIONS

FOR WIICH
Letters Patent of the United States were
Granted in the Week Ending
May 13, 1879,
AND EACH BEARING THAT DATE,
[Those marked (r) are reissued patents.)

Angle plate, G. K. Rix.......... Seapasass asnratirneat ns.2W
Auimal trap, A. P. Peabody ..,
Antmal trap, W. Witt,...... .. v
Apple corer and slicer, A, Crowell. .
Axlo box 1id, ear, 8, 8, Sencenbaugh
Bales, apparatos for repressing cotton, C. Ewlng. 21520
Ballng press, B, W. Amnold . ...oovieiivnes sevens 2152m
Ball teap, percussion, W, 1. Plamb . . 2537
Barrel carrfor, 3. H. Flynn.......... o 215,544
Bed bottom, spring, W. B. Allen.. o 215,200
Book cover, copy, J. W. ©, Gilman .. 215219

j 216,50

Root und shoo sole shapor, 1. Blaney (r) . 5 LA
Bottla case, 1T. H & 1. Aartmann, ..,... - '.'l-’-'ﬁm
Rattle stopper lock. A, 11, Warnor. .. 215.'.'.“11
Rreud miser and froit drior, J, ¥, Holzer,, 'm-"*m
Bridge, T, B TOYD0 ..oerererarsrrenrsnsnns i "I"'-"l
Bridge trass, K, R, HolL,.,. :'l’i""!
Bridlo roxetto, £, Covort,. .. ... 2t I-W

| Bang, vent, ¥ Pontlargo Yodes
| PBurlad casn, metalllo, J. Mackott

| Buttor and feolt packngo, C. A, Banda...,
| Button holo cuttor, ¥, . Loypoldt (r)....

| Car door, insdo grain, D. ¥, Hpoos
| Car, bana, N Davenport
| Cur ieator. W, D. Do Rush
! Our whoeal, W. 8, G, Bakar

Cun, J. Askwith

.......................... Nnsan

oo 21579 |
2527 |

215 1985 |

Carpet strotelor, Lo Ao WInno. oo v 64
Carrlngo brako, child's, D. Troxell.,,. o 200,000
Corrlago, ohild's, Fo XL Jury. oo o0 o0 216,980
Carringo top, Lo 11, RIOWArIson, o coevieiian
Cartridgo olosing maohine, W. G, tawbono.. ..., 216,200
Costing hard motal on soft oast metal, \W.Coventry 216,210
Chandellers, retalner for extenslon tubos of, J, ¥,

BrOWI soassasssvs vuseavsassssusesavinassasssvernis 216,018
Chart, drossmnker's, M, E, Adnms . 215,10
Chooso turper, G. Stottlor.... oo o 205400

Chocolute, granulated, J. G, Fioke . ...
Uhnrn, B T Cump..oiiiniiiins oo
Oliurning spparatus, J, T Hart ...
Cigar, pipo, ote,, lighter, WV, W. Batchelder. ..

0 216341 |
o 215010 1
- 215,502 |

« 216,201 |

Clook, proumatio, Co A, MOFThofer .oov s «ovvvee. 206,881 |
Clothes lino fastenor, N, Hord - ... oo 215,224
Olutoh, friotion, P, Floming. ..o veo 216,548
Comb oloaner, 8, 1, THhbort . .oooiviian « 215,858

Composs, mariner's, H, A BOVEri ouiiaaiiian 25,408 |

Corn Arlll, W, TOmmer ooeviiiiiiieiarine ve seesee 216410
| Cotton and hny pross, I, N, Reid 216,200
) Cultivator, J. M. Mitohell.... ... .o 215,585
Curtaln fixture, C. L, Gates.... veo 216218

Curtaln fxtore, FLH, Moade, . oo . 26,233
Cul-off, steam engine, Py A, & LS. Knapp. ..., 216,89
Dontal plogger, H. D Justho oo vinine 205,220
Dividers, knife, and scrow driver, A. Nawadny.... 216,282
Drawing board, G. W. Da Cunhinn...voveeiininiiians 215,853
Dredging machine, J. Canan... vee 210,209

Elovator, J. B ROIMINA, .coovivviiinnmrrnnracnnns vee 216,244
Elevator brake, hand operated, H, Snowden...... 215502
End gate, wagon, Porter & Vette o.ooviinnnes e 215,50
Engraving machine, F. L, Balley,. wee 215,259
RByaporating pan, N, Witts........ oo 215267
Exercising machine, ¥, Ashton...... 215,550
Extension table, C. Utmnn .......oevees 216,415
Fanning mill, A. W. & C. T. Kendrick.. vee 215,957
Farm gato, L. C. POpe..cceciveienes v 215,593
Fence, B, F. McCollester ....... ves 215,832
Fenee, barb wire, T. Shuman .. ves 215,404
Fence post, R. C. Ramsey........ v 215204
Fence post, metalllo, Cary & Blalr.. vee 215,820
File, bill, L. R, Shipman ......... veses . 215,248

Firearm, mngazine, 5. V. Kennedy .o 215,227
Furnace for recovering #oda ash, W. R. Nixon.... 216285
Furnace grate, H. F. Hayden...oovveeiiviinniaiies 215,20
Fuse, blasting, J. . Powell ...... ves 215395
Gas lighter, W, W, Batchelder... ves 215,200
Gilding monldings, J. C. Hofer.. . 21527

Glove tree, G. W. Graham .......cocvvvinvnnnenns e 215802
Glycerine from fats, extracting, A. Kuehne...... 215,972
Grain binder, C. Colahan ........o.couvet caee 215265
Grain binder attachment, C. Colahan........c...... 216208 |
Grain lifter, L. Haverstick ........... oen 215,354 |
Grain sampler, W. C. Lyman . vav 215,230
Grato, R. B. DOANOC cveeencrnerseenenn oo 215212

Grinding and polishing wheel, G, Hart.
Grinding mill, A. W. Straub (r) .. .
Grinding mill, middlngs, J. MIS .. .ooovvieeiainnans 215236
Gum box and top, Sikley & J. Holmwood, Jr. (r)..

Harvester, C. Colahan. .......
Tarvester, G. H. Spaulding (1) .. 831
Harvester, corn, L. Pelton ............... essasssncee 215,39
Hats and bonnets, manufacture of feit or cloth,

. 530

Hats, manufacture of felt, J. Thomas .

Hay rake, horse, A. Obenchain.
Heating stand, L. Hellman.. . 215,556
Hinge, spring. J. Spmce..... AT ) - oo 553

Holsting and transferring heavy welghts,

for, B, Coakley ......... “essassasessesansssssares
Holdback, vehiole, FLE HIM .ovviviiianes
Honeycomb base, artificial, J. Y. Ditwiler...
Horse detacher, F. M. DAY oiciiniinnnes
Horse detacher, E. M. Shirley..
Horse power, P. K. Dederick...
Horse power, P, C. MoCUNO ..vviviairainiesiensnes 215883
Insulating "tolegraph conductors, apparatus for,

RoP MABY ..ooeveencernoernnsane
Ironing machine, W. & J. Coutle
Ironing machine, W. S. Kinsman....
Ironing machine, Thomas & Smith .,
Ironing table, C, F, W. Seldel ........
Jeweler's findings, manufacture of, G. H. Fuller, 215217
Jowelry, manufacture of, J. W. & L M. Miller. ... 2152%

Joint holder, R, GregR....cavacanes sennsnnnssssnses 215588
Kitchen utensil, P. B, Bird.... . 215318
Ladder and trestlo, T, MIKEAl ..oovvrnierreensvesnene 5,25

Lamp chimneys, machine for flaring and crimp-

ing, P. Zimmermann (f). .« cvenens LA
Tateh keeper, door, F. W. Brocksloper.. . 25,20
Tatoh, reversible, J. J. Dinnan...........
Laundry Jack or bracket, F. Lyford ... ..ooounne . 21650
TAquors, procoss and apparatus for fining for-

monted, ALE, & W. B Feroe.... .ccoevrieaness. 6EN
Loom temple, P'. . Quuckonboss..... cens 216,59
Mall bag fastencr, T, M. Canningham, a6

Measure, Hguid, L. Koslol ... ... 2
Moeasuring device, guid, W. B. Sherman . . 215,50
Mochanienl movement, W, Lorey........ e IS
Metal groover und swager, 1. G. MeMillan BRILE )
Milk cooler, O, Leonard. ..oovasranssssnnans 215,576
Milk eooler, J. White ..... o NhAY
Mower, lawn, A Jusborg..... PR ——— b ]
Musleal instrument, 0. H. & C, A. Neodham,..... 215584
Nooktle, L, Knapp....ocoie sashssesavuesEsel 215,570
Nut eracker, O. F. Ritehell.. 215,243
Nut Jook, J, LOfMer. .. covervcessarsns Asniues . NLFD
Ore roaster, revolving, W, O. Sleoper ...... cnecenes TIO00
Ororoaster, T, PIANE ...ocvurersnenernerennans 215,290, 215,20
Oros, npparmtus for dry-soparting precious mot-

als from tholr, P TMlant oo +ou 215291, AW
Opelllating ohalr, W. T, Doremu a . nsxn
Overalls, R, L, Seclbach...... - A
'aoking, piston, J, IL Gulley.. 0550
Papor clamp, M, 1, Walson ...oooine L L
Paper outting machine, M. Bradley ... LS
Paper damping machine, TL Cavin ... N3N
'apor dsmping machine, 8 D, Tucker . L s
Papor maochine, Wilson & Raymond .. LY
Papor vosso), 11 1, BOWolf ... . LS
Panso, preparation of, . I Beaeh oo weess 2618

Pogging mnohine boot nnd shoo, Adams & Nourse 215,258
1'on, pronmntle porfarating, Fleld & Farmre..... . 915
Permutation look, O 8, Lowis.,.,.. senanenit

| Plunoforte koy board, 18, O, Cadot 215,008
[ Ploture exhibitor, T, Titohoook. . s
Pitoher, foe. T Yenoh (1) 8907
| PIaiting machine. Y. O, Winnos, o L ham
Miantor, corn, J W, Boring et al.. 215,908
Mantor, com, G, W, Drown....... 26,207
| Mow, sulky, B S, Danlol .o B 1 ]
| Plow. nulky, L T GIDBORL . oo vvrenins srnessnensnnsss 215,848

Portabloe pross, botanist's, C G Falrohld. . oo eee
{ Trruntng tmplamont, T, N, Tabbitt, Jr
Puddling furnnos, rotary, 11 W, A, Bohnolde
P Joint eonpling, wooden, O Wolls ..o nsan
Panehing maohine olutahor, T, R Morgan .... ..
PAtIwny gt TERN & GOMON. . o oainrnrnns nrsst s 215,450

.

Harrow, D: W. KIDGErY cisitssssrassissossasassscses NI |

J. HelmARD ...veeeeiraeicnconstescsssensrsracanas 25.%75 |
.. 215411 | Well, bored and driven, Philow & Perkins.
. 215,237 | Wire and sheet metal cutter, F. C. Leypoldt (r)...

Roolintng ohnle, B, LOrd . o.ooivienn
Rofreigorntor, B W, GHllett. ... ..
olling mill feeder, A, L. Holley ...

. N6
veavens 897
A0, 216,58

fulor, parallol, G. Coustns (r) ...
Bafo, provislon, 8. Inman......
Sap spout, T, G, Hintz. ..
Saali bulpnes, . Munn. ...
Baw gulde, B. ., Stearns ........
Haw mills, foed and gig mechanism for,

BRONITAE (ooivveivnevnsinisnivransnens
Baw sharpening machine, M. Covel.......
Bawing und planing Jumber, 1. M. Loud ..

Sawing muchine, seroll, P, Rademann ..... v 216241
Bealos, grain sacking, B, A. Martin . ... 6.2
8Satiolar's companion, Sohnefer & TTennings ..., 215,80
HOYLHO, 8. Xi. BINEIAON 12 0eenrsssseasssvasass 216,006
Seed soparator, 11, Standish (W)eeeeisese R715

Beoding maehine, Nauman & Stoddard............. 2W657
Boewlng maohine fan attneh t. A, A Nuuck... 21538
Shaft conpling, W. D, Forboes. . ....... PR AL e 216445
Shirt neok shaper, 1. Borehardt, «es 215,204
Shoo fastener, ¥, Noaok .. .« 215,296
Shoe fastoner, A. Sorg. oo 25400
Shoemaker's workbench, 1. ¢ 215:”)
Shutter, L, Lefebure..... ... .......... o PR LT
Ehutter fastening, N, P. F. Rosenberg ... .- 21598
Bmokestack, locomotive, J. . Fish,.. vee 20642
Snap hook, J. B. Sargent.......... e . N5240
Snow flanger, D. A, Cox... <2528

Spectacles, Wilson & Melgs .. vers 2642
Speod changer, J. Warwiek efal,..oovverrinrnirinas 26,07
Stally, fastening and releasing dovies for eattle,

T W ALUIS . T avev e brevavesswastuion vaseivas 216,118

Stamp, perforating, Murset & Crawford
Stamp, perforating, B. D, Stevens..
Stand for lce pitchers, T. Leach ...

Starching machine, A. M. Dolph (1) ....... 0O 8510
Steam engine lubriestor, B, G. Felthousen. . 265271
Steam generator, Wilson & Hartley ...... 7542

Stool, plano, M. P. Schambs.... + 215400
Stove, G. R, Prowse......... 5 215240
Stave and furnace fire pot, W. C. Davis . 21652
Stuffing box, C. C. JErome.. ......cceeevee

Suspension ring and hook, L. Fine ..

Tap, Castle & Strong .....  ......

Teeth, filling, W. H. Rollins.. .. 2530
Tether, horse, G. P. Jewett...... 215,25
Tobaceo clevator, Z. ¥, Jones.. . 215500
Torch, gas lighting, J. Crannell...cocoeevannnees eeee 216520
Torpedoes, welght for exploding, E. B, Swett.... 21548
Toy pistol, J. Brison......ccceceinaennn CossaneRvIuads . 2505
Tug and trace, hame, W. H. Hayes...... 215356

Turbine wheels, flume for, W. M. Mills...
Type writing machine, \V. H. Sjocum .......ccun
Valve for steam engines, balanced, D. €. Prescot! 21526

Valve, safety, F. W. Richardson ..... ......... e 21532
Valve, steam, C. A. Bevans.... 25315
Valve, steam, H. F. Colvin....... ro 2578
Vehicle spring, W. A. Sweet ...... ..... e s s buanns AN
Ventilator, G. R. Moore 2579
Vest, R. Vogel......... - 215416
Warper, R. H. Plummer......... ee ereusesshasnanaa

‘Water wheel curb, W. R. Calkins............

semsnnen

| Yeast and producing specific fermentation, ob-
talning pure, J. C. Pennington.... 3............215.’:
TRADE MARKS.
Anti-febrile modicine, C. B. Brown.....coiveereernes 108
Bread, crackers, and biscuit, C, T. Goodwin & Sons.
Canned meats, The St. Louls Beef Caoning Co..... 7,257
Chewing and smoking tobacco, cigars and cigar-
ott0s. GOoAWID & CO w.ovvccrvaresnranaesnamnnansens Toadh
Clgars, clgarettes, and smoking and chewling to-
baoco, Kerbs & Sploss. ..ooooiiiiiiiniisiniinini
Clgars, clgarettes, and smoking tobacco, 8, Otten-
| L1 S
Clgars, cigarottes, and smoking tobaoceo,
SLOMM.ccnvannersn aspnanesdessrusnusnye. RITD RTINS
Cough slrup, L. E. Wilber
Cured fish, J. @. Schmiat.....
Fover and ague and liver pads, Hamburg Ague Pad
COMPANY cvuvviiieeinsrarasarassiassnsnasasn sassn e
Flour, Woodward & Dwight,....counmennns
| Flour, meal, ete., Texas Star Flour Mills
| Ground coffeo, A. P, AdRmS ...oooiiniinn

i
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| Ontmeal, J. F. Tyrroll & CO.ciue wons oeriinnnnes

Oloomargarine and oleomargarine buttor, The Com-

Ore sacks, J. C. Todd & CO.... + oooe :

! IPalnts, transparent contings, and putty or (cement),
Porcolain PAInt COMPANY .. .cooveeiesmerisrsnnsass R

Perfumery, L, U. Hoan....... .

Remedy for epllepsy, Basye & Co.. _
Wall brushes, palntors' or glaziers' brushes and

yarnish brushes, Tho Chloago White Lead and
Ol CoOmpany .....oeee 26
Whisky, D. 0. Davis & Co T
Writing papers, Southworth Company .....ooveenee T236
Yeast powders, B, T, Babbitt ... ... s
DESIGNS.

Barbors' chalrs, A, Wokerdo .oocvcninsnnniinae
OCarpet, D, MoNAIr. . cooiiinnnns
Cooking stoves, N. 8. Vedder...

Stalr rods, M. Kriokl.. :
Tollot stands, W, GOMIEhWRIL . .....ocinin nonanns
Writing paper and cards, H. C. Bainbridge

aneniun

English Patents Issuocd to Americans.
From May 16 to May %, inclusive.
Chales, manufacturs of. W. D. Ewart, Denver, Col.
Drawing frames, fooding apparatus for, 3. C. Todd,
Patorson, N. T, :

Rnltting machinery, W. ¥, MoNary, Brooklyn, ¥. ¥.
Mangles, O, Reose, Baltimore, Md.
Raflwayx, olovated, €. Donkersley, Now York olty.
Rofrigerating rooms, G. 1, Hammond, New York clty.
Bewlng machines, J. Bigolow, Philadolphia, Pa. .
pinning machinery. J. C. Todd, 'P;!M, ﬁ:x. 3
Tool handle, T D, Tustl, Philsdelphia, Pa,
Transmitting motion, , Stamford.
Pry squares, T, 8. Starrott, ———— Mass,
Wolghing machine for sking, D. T, Winter, Penl

l Rallwuy tank apparatus, G, B, Tharbor, e o 215413 |
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Hancock Inspirator.

TESTIMONY AFTER TEST.

TuExTOoN Watun Wonxs,
TuxxTON, O,

Mosars, FADRANKS, Molsn & Co
Clnelnnndl, Onlo:
Ivar St Aftor & thoroogh trisd of the Hanoock In-
rlc-lor On Our bollers, wo aro satisted it will do ovoery-
mu ol elalm 1or 18, requiring far 1oss attention than
ther fooding sppamtus of which we have know-
has ontirely removed the soale from the bollers
) Eho onoo a month AL the Bt cloaning wo
1 thy aonlo Illl\’“ll” OIf g at the second olpaning
e O leaving thom free
na when new, and huye remsined so sing
W ean, without Hositation, recom nd

line.
a.‘rlh-- == %100 uline,
‘3 L words to a line.)
W i idver awnents al the same rate
nnmmnmunl, an the letter pross.  Adver-
Ilnpalb Lo recelved at publication ofice as carly
‘hurslay morning Ioappmrlnnr.r unu

STEAM PUMPS.

HENRY R. WORTHINGTON,
W0 Ilmdw-v. N. XY N3 Water s, Hoston, |

» Wour TON DUPLEX PUMPING ENGINEs
‘.v.\'ntn \Vulmn-—(\mumuu ! mn‘nunlnuur Nun-('q:::?
densing,  Usod in ovor 100 Wiktor-\Y orks Rtutions,

Bream Posies - Duaplex and Bingle Cylinder,
boller feedur, and YOI IAY rofer to us any time

Prlce hSl lssued Jan 1 1879 Yours ronm-uuully. Fruax G BiaMmin, BEng,
wlth a reducllon exceed- 3 T!uu.\ F. MAY, Awst, Eng.
'“g 30 per cent. Tllustrated and descriptive catalogues sent on applica-

tlon to
WATER MEruns, O1L MeTrns,

Hancock Inspirator Co.,
52 CENTRAL WHARF,

BOSTON, MASS,
BRADFORD MILI, 4'.6.

Buccesanrs (0 Jua, llnnll'ml & Co
MANUFACTURANS ¢

French Buhr lilhtonel,

Portable Corn & Flaur Mills,
Smiot Machines, ete,

Abo, denters ln Dolting | the and
Genera) MU Furniahlngs.

o8 158 W.24 St
Manufacturer of Firsteelass Engineers’ Instraments. o (’;::‘;:z :.” “2 =
» » .
Established In 150, 226 Pear N....I‘rlln.. Pa, 3. R Stewart, Pee. W. R Dunlap, Soe

A Wonderful Little Invention. ""”"“ LIHTS GENT ON-APTLICATION.

One of the most simple inventions for the THE DRIVEN WELL

purpose is a Watchman's Clock, which re-

cords the exuct time your watchman mukes wene sad ﬁ‘m:;! wen for o Ay en
his mumls during the night or day. They | American Driven “ rTI Patent, Jeased by the year
cost ‘m()l $6. Guaranteed to give satisfac- | 10 responsible

tion, and impossible to be lnml vered with. WM. D. A"DREWS & BRO.,
Address Tell Tale Clock Co., 174 Madison NEW YORK.

Street, Chicago, TIL BIG_P ‘Y 10 soll our Rubbcr Printing Stamps. ;
PATENT

OLD ROLLED

THIS NEW
ELASTIC TRUSS
SHAFTING.
fact that this shafting has 35 cent. greater

Has a Pad differing from all otbers, 1s
akape, Balf-Ady Eall
h o finer fnish, and is troer (o gauge, thar ;1:{

nnl n use rendors It undoubtedly the most economs
We nn- also the sole manufacturers of the CELENKATED

« May 19, 1579,

SMALLTOOLS LATHES &:
aR MA 'h\ Y\‘q v"H S AMATEURS &
ERY BRAN TRADE SEND FOR

£V
CATALOGUE Tn\L"m\V\M'HDULN PHILADLPHIA

Pond’s Tools,

Enzine Lathes, Plancrs, Drills, &c.

DAVID W. POND, Worcester, Mass.

JLFS

EDMUND DRAVER,

i pressare
1he Hernla iy held securely day and night, and & radical cure cor-
taln, I8 48 esay, durable and cheap, hrul by maail. Circulars

OOLLINS PAT.COUPLING, and turnish Pulleys, llnn:en.
ete. iul L1he most approved styles. Hist mail

Price tw  Eggleston Truss Co., Chicago, lIi.,
leation to JONES & LACullLl\s

OFFICE OF

UNITED NICKEL COMPANY,

No. 230 BROADWAY,
New YORK, June 1, N9,
The United Nickel Company have this day granted o
Condit, Manson & Van Winkle, of Newark, N.J , the
oxolualye leense for manufaoturing Cast N fekol Anodos,
under thelr varlous pafents, requiriog from thoatn n
standard of qu-mr that will Insure Lae best results 1n
the hands of our Hoensces, nnd st reasons ble prices, to

IHHI L L WR O L H T e e R e e

TEAM ENCINE ‘
AND BOILERS, |

Wood and Iron Working Machinery.

(Bend for elrculars. )

GRO, M. CLAPY, BELUHER & H\hNAl Ly
Muanngor, Viurure

40 Cortinnd Mn«l 'N. Y.

ON will have the name of the United Niokel Company w
dute of patents upon them ; and wo therefore notf uil
pArtion mgalnst mano mnm{, selling, or using Unsst
fokel Aumll # ot made under our Heenae
ED NICKEL COMVANY,
IRAAC ADAME Jr., President

\ NOTICE.
| The tende s horeby esutioned agninst infringing the
Jaotters Vatent of the Western Dy numo-Electrio M-
chine '”"‘W"f for lmprovements in Dynamo-Klectrie
Muchines by either selling or using msehines ¢ mt-ul)lnn
those Imnprovements . Wo are retained Lo prosecuts
| who Infringe the Letters Patent snd shall promptly in-
”"; | atitute prooeodings sgainst nll who shnll be detested In
L Infringiog them |nnn‘v wny Froovedings have alrosdy
| poen commenoed sgalnst the more prominent infringern.

BEAMS & GIRDERS

rl\";; ONION TRON MILLS. Pittsborgh, Pa., Maou-

Mctarors of lmproved wrought lron Beams and
Girdors (patented),

o great full which has takon place in the prices of
Iron, nnd cspocinlly in Iluumn used o the construction
Of FIRE PROOF BULLDINGE, tnduces uato oall the
cial attention und Hullde
the undoubt weting Fire |
structures; and by reforvnco to pages Q@& M of our Book
of % hich will be sent on spplication o thoso
ocon ""l'l““"r lln- o r--u tion of fre Il!'ll»'lllll'l"ll LRl

CONT CAN IH URATELY CALCULAT
(n-l of ln-lunmn a\nhl- dand the serious 1osse
terruption to business caused by fire: these and Ilhuun-
sidemtions fully Justify any sdditional first cost [
bolleved, that, wore owners fully aware of the small ]
Adiffervnce which now exista between tho use of Wood
wod tron, In mun{ cason the latter would be sdopted, |
W nhall be pleasod to furnish estimatos for nll the Bontis |
complete, for any specitic stroctureso that the differonce
in cont may atl once be ascertalned. Address

CARNEGIE, BROS. & CO,, Pittaburgh, Pa,

DICKEUsON & Dickruson, Counsel for W, D, E. M. Co.

WESTON DYNAMO-ELECTRIC MACHINE C0

Maochinea

! or Klectro-piating, Meotrotyping VMM
|1.un 1 e (&

n addition to testimonials In our
r Lo the followi mm:
HURSKLL & Buwis M7 Cog
E lnclu\lmmn.

$| w M M TrLL \ A uuo&n(g B:ml..

ARD M1t g IICHELL, VANCE
WHEELER'S PATR.\T “'00“ FILL PR [ AL LOGK 0t (.““"',“:m(":"",:";‘: Jos. DIXOXN
fills the pores of wood perfoctly, 80 that & smooth finish S e s K L0 ; BEK ) : JOS. 0
lnulnnln‘:d with one cont of \nyrn inh. Hand for olroutar, | ©RUCIILE Co.p MUMFOKD & HANKON) FAGAN & BON,
Mention this paper. BIIDGEPOI'Y WOOD FININIL- | Hkonma: Pt oo o two. hlahest CRITRRNIAL

00 40 Bloeoker Htroat, New York, | AWARDS, and the CENTENNIAL GOLD MEDAL of Améri-

can Institute, Frices from Sl'lb o 8500,

Now Catalogue will be out in June

) CONDIT,HANSON & VAN WINKLE
N Australia, 1877 ROVFTRRR IVEWARK, N.J.

PATENTS at AUCTION.

ly_Sales address N. Y.

Santiago, 1875 >
Vienns, . 1873 | FATENT EXCHASGE. 61 Liverty streut: New York.

J.A. FAY & CO’S |LAVES Seossdad s S

\\'(Nll)“()llTll Hl l”":\l | l‘l.A\l‘ N ) |'Ium-r-
and Matohers, $50, 8. C. HIL l.ﬂ. ™ Chnmbors
Street, Now York,

2

WOOD WORKING MACHINERY |STEAM ENGINES FOR SALE AT
was awarded at the Paris Exposition over all compet- ::‘:";‘uw P{it;._" fgzg:gml.mnﬁ’in&uu‘}:m

Mo THE GOLD MEDAL OF HONOR. Alw high

st award at Phila, Santiago, Australis, and Vienna, Itis |

Originnl In Design, Simple in Construction,

lg rfect in Worim- in. I-vr- Inbor,
Economizes lamber, and Increases

products of the h st stand-

ard of Exce

i Railroad, Purniture, and Agricaltnral Jmplement Ehogs,

Planing Mills, ete., equippe o 58 ahurt notice, and the lowest
Cash prices. nd Yor Circulars.

J. A. FAY & CO,, Cinclanati, Oklo, U. 8. A.

1 new JOxi? \'msal 1 pew 30x15 Vertical. Tubular
lhuler wooond.-

A dz
CAMPBELL & uu_ KARDS, 6 Commeorce St., Phils, Pa.

'A- LOOTT LATHES, for Broom, Rake and Hee Han
dles. S. C. HILLS, 78 Chambers St. N. Y.

Try Street, 2d and 3 Avenues, Pittsburgh
190 . Canal Street, Chicago, 1L, and Milwsukee, \r‘ s
5 Stocks of this shafting In -zum and for sale by
FULLEE DANA X F Boston, um
(wo. Place \llduncry Ag racy, l:l (’Luubon St N T.

Pﬂll U\l\'FR*AL LATILE DOGS DIP‘ !NN.\ FN‘
pond for elrcnlar to C. W, LE COUNT, 8. Norwalk, Lt

TI'F BEST STEAM PUMP in AMERIC
ore tan c;chcr :I‘I:I"‘IIP”“ 1:;._‘
st THE DEANE utusia

Made by HOLYOKE MACHINE

Px\'l‘EN'] ED ARTICLES, MACHINES,
eto, manufuetured in France scoording to the Laws by
the Soclotd \nunym» pour I’ F.xplnuauon do Brevets,
11 Rue do Flandre, Paris, France. llc(crence: Mackay
valng Maohine Association, Boston,

0% Guaranteed.

Payable quarterly. $10 cortificates rodecmable with ac-
crued Intereat. No spgoulation. No risk.  FFuoll infor-
tation mulled free.  Address K. J. GOUNOD & CO,,
No. 7 West 1th St., New York, Jus llom'hun.
No 119 W, Balto. St., Balto., Md., writes: * Investment
»o satisfactory, for the lnrlum.l send e 5 nh.-rca more,

Scientific American, Export Edition.

PUBLISHED MONTHLY,

The Scientific American, Export Edition, I- o
large and splendid periodical, Issued onco s month
forming u complete and interesting monthly record of
ull Progress in Selonce and the Usoful Arts throughon
the World,  Each number contalns ubout one hunidre
Inrm- quinito puges, profusely Hllustrated, embracing :

(1) Most of tho platés and pages of the four pr-wodlns
fusues of THE SCLENTIFIC AMERICAN, with itasplendl
engravings and valuable informntion, very
number has from seventy-five to one hundred new en-
gravings, showing the most recent improvements and
advances in Selence and the Industrial Arts,

(2) Prices Current, Commercial, Trade, nnd Manu.
faoruring Announcemonts of Lendlnn Houses, 1n ocon-
nection with these Announcements muny of the Princl-

Articles of Amerioan Manufacture are exhibited to

o eye of the reader by means of splendid engrave

make cerfificate as Jaos. A. Besoham, Trus.
NN the whole forming an elegantly printed Standard
‘atulogue, or ermanont Directory, of the Latost nnd

’ Best American-mado Goods, always under tho eyo of

QTTIED the !onl‘m buyer, constantly influencing his preforences

Small Tools nnn Kinds; GEAR WHEELS ¢ | and purchases.
MODELS, atd materials of all kinds. ( m:;,,",‘a.‘,? The Scieutific American, Export Ed ll?ln. has

GOODXOW & WIGHTMAN, l'B“nahn 3t.. Boston, Mass. | & large gunrantecd circalntion in all the prin.
smination by nearly all U 8. Consuls, Go into
be found are the numbers of THE SCIENTIFIO AMEKI-

BI“SIN Exn

cipal Clitles and Commercial Centers of the World.
GEN l WAN l E D almost any American Consulate in any quarter of

It 1s regularly receolved and nled for publio ex-
IN EVERY COUNTY. the globe, and the objoots of greatost interest there Lo
RELIABLE,  INTELLIGENT

MEN |cax. Forel Merchants, Buyers of Goods. and
can clear $1.00 o B00 yearly In the NEW |others are T:vn » roferrod by the Consular Officials
AGexey. Entirely now and desirablo—ploasant | 1o the pages of ((lq Journal, as contalning the most re-
and permanent, Can be carried on in conneetion | eent announcements of the b\vcl- rellable Amorican
with a store, shop, or mill, or by any good agent. | Goods and Manafactures. THE SCIEXTIFIO AMERICAN
Sultable for every county in the United States. 1s also on file In the k mclml Cafo %, Clud Eooms, and

Address Exchanges. Among the regular subscribers for Tue
J. B. CHAPMAN,

BUIENTIFIC AMERICAN, Px{?-_:’( Edition, are leading
70 WEST STREET,

Commercial Houses in fore citios, Engineors, Direo-
MAI)]-()N, IND. | tors of Works Govarnmoent Officlals, and other promis
= D wmont Influential  persons, Regular flles of this
L.. wr are also (‘-nr od “"d." l:u-b(prlind;ul linos of
TEAMSHIPS, forvign aid coastwise, leaving the port
Baker Rotary Pressure Blower, |:/EAvzii
- (FYOROUED BLAST ) No export publication sent from the United States
resnohes so many resdors ss THE SCIENTIFIO ANERICA
Export Eaition. 1t 1s by farthe most splendid, satisf
tory, and superior Export Journal ever brought hw
she public. Its pages are so arrunged as to permit tk
lieation, at very low prices, of lur o nnd haad
dl-rln ed ndvertis America
nnufnctures, wllh ravings, which
r n_purehnners,
Tyertiat t Editlon, ulrnu:-.ly
ndvertisln nu(tunl o of many o 0
Groat \humtuﬂurln.; :’ln‘hlllhln‘t“‘nln of |h|<)l ‘ountry,
who find It tabean UNRIVALED MEDTUM FORR 5
CURING NEW ORDERS AND EXTENDING TRADE,
If you wish to Inorense your business, iry a
| Imwln y i vortisomont for ong yoar, continuoualy, in
1) UENTINIO AMYIIOAN, Export ®aition. 1titos,
500 o your for a full pago; half page, B0 quartar
o, M0 one-olghth page, $100 lln\l-)’ulfll mtos In
slightly Inereased proportion
Fubliahed shout the 2¢h of enoch month
Binglo numbors of T RO RNTIFIC AMERICAN, Export
Fdition, i) w10 bo hind ot this offieo and &t all the
nows slor Bubsoriptions, Fve Dollars o year; sont,
postpald, Lo Wl parts of the world.

MUNN & 0., PURLINIENS,
0 Pank Row, New Youx,

Warrantoed superior to any
other.
WILBRAHAM BROS.
2518 Frankford Ave.

PuiLabELYIHIA

nre nlw neernciive o r,,”,
iy 'un\nvn AMEIICA N, Bxport
— | gnjoys tho
n Doposit

FRESH WATERR MALLL
pear navigable water or rall may find a8 buyer by nddress.

Any one havin

Ing M. LANE, Box 64, Ottawa, Usnada

BCIENTIFIC AMERICAN SUPPLEMENT,
Any desired back numbor of tho SCIENTIFIO AMERICAN
HUPPFLEMENT can bo had ot this otlee for 10 ponts,  Muy
also be had or ordered through booksellors and Dews-
INN & CO., Publishers,

J7 Park Row, New York

dealurs everywhere, MU

NEW GOOD

Cotalogue freo. E.2

novor before lntrodueed for Agonts,
T vrm- thut can't be bont \lulnluntll
NASON & CO,, 111 Nussuy St

('R\"I'I'NMA L P‘n r‘«mu n DALN,
Mason's Friction Clutehos and Elovators.
“ New and lmproved Pattarns.” 8 por cent, off list,
‘ VOLNEY W, MASON & OO, Providence, R. L, U, 5, A

CARY &MOEN '@

w
Eél me rchIPTIOr %
-

W £9.5T LVLR\ STEEL SPRIN

W(J()ll kam&' ‘Machinery,

ning, and Gmoving
daon’s Patent Im
ny Moulding, and
'at, Miter Machinos, and

M hine
\ Working Maohinoey generally, Munufuotured by | notuntod by a revolving shaft und Ay wheel, ur
WITHERRY, RUGG & |(|< u ARDBON, users of suoh will bo beld scoountuble
i . orcoster, Mass, o
(Bhop formerly vcouy :‘,l;t\ll.\n:, l

BLAKE'S STONE AND ORE BREAKER ANDO CRUSHER.

For breaking hard and brittle substxonoos to any sl
Manulacturing, snd Rallvend eorporations in the 1Y nunl Nlu-- nn«l "'.rrlu
First l'n'mlnm wherever e xhiblited, and hondrods

A NEW SIZE FOR PROSPECTIN

§P ALl STONE CRTSHERS 00t made or lloens

BLAKE CRUSHER CO., New Haven, Conn.

STEAN PUMPS] §zimti§£ i;imrrimu

The Most Popular Seientific Paper In the World.
VOLUME XL —NEW SERIES,
har, U. 8 U. S. Clvil Eogineer, U. :.
Lnd 1 lvﬂ

Warks. Kook'Ia th working drawings, dinien. | The publishers of tho SCIENTIFIC AMERICAN beg
.hlm.\ n‘ml x J!Uu{:‘" g( veuﬁ)_ engine, bolleir. unld to announco that on the Fourth day of January, 1519, a
whool, furnlshe y the author, e sorviceadle | now volume will be commenced. It will continue to bo
harmote: - nstruc-
fl:)n mormimt.:u -:m;ml.I:.. .%L:.\rn;.:lm?n‘;l e:"ll?c'm n:x‘r:y the aim of the publishers to render the contents of the
desirable, especially for shallow waters. Contained | new volume as, or more, attmetive and useful than any
In SCUIENTIVIO AMEWIOAN SUFPLEMENT No. 179.| of (ts predecessors, ¥
Il rhlv 10 conta. To bo hiad at this oMo and of all news-
doealers

LIGHT DRAUGII'I‘ I‘\ST STERN
Wheel, Steam Yachta, Ihm hum 34 feet long,
foot ¥ Inches beam, dra Pcmcbes, afml Tm u
sn hour. D«Icurd undur uecnon of Col

Only 83.20un Yenr Including Postnge. Weekly.
52 Numbers o Year,

THE FORSTER-FIR-

A O ARG coet | This widely cireulated and splendidly Mlustrated

of Norristown, Pa., will graut | paper is published weekly, Evory number contains six-
state rights or Ilwnwn on | teen pages of usoful information, and s lirge number of
cusy terms. This system | griginal engravings of new inventions and discoveries,
;,'f.k; "| .",’u‘.‘,"_’;‘,f; .::;tl-l?; representing Enginecring Works, Steam Machinery,
B\ Apply as sbove. | Now Inventions, Novelties in Mechanios, Manufactures,
Chemistry, Rloctriclty, Tolegraphy, Photogruphy, Archi-

‘ tocture, Agriculture, Horticulture, Nantural History, ete.
All Classes of Renders find In Tux SCIENTIFIO
AMERICANY a popular resume of the Dest scleatifie In-
formation of the day ; and it is the alm of the pablishers
to prosent it in an attmetive form, avolding as muoch as

| possible abstruse terms, To every lntolligent mind,
| this Journal affords a constant supply of Instructive

A PRACTICAL TREATISE

UN THE

COMBUSTION OF COAL.

Including Descriptions of various Mechanical Dovices
for the Economic Generation of Heat by the Combustion
of Fuel, whether SOL ll) l.lQl 1D, ( RGASBOUS,

WILL I,\\l \l. BARR.

1voL, L uut-\u.lulnnum-. ) u
Price, Bxtra Cloth, - = 8- .gn reading. It s promotive of knowledge and peogress In
b Hal r' Morocce, every community where it clrealaton,

;'l',"‘ H': )-Id ‘,‘.'..:n .\'-T:“ of the Unifed Stdics Terms of Subseription.~O0uo copy of Tux Sorex-
Y ull\ BHROT llr TIVIO AMERICA N will Do sent for one gear— 52 numbers

NS, l‘nbllshurn. lndhnlr»lb. Ind.
— | postage pregald, to any sabecriver in the United States
[ or Canada, on recelpt of three dollars and twenty
| cents by the publlshers; six months, §LAY; three
| months, $1.00,
Clabs.—Oune extra copy of TRESCIENTIFIC AMEni-
CAN will bo supplied gratis for covry club of Soe suducriders
al $L2 each; additional coples atl same propurtionate

g mte. Postago propaid.
INESS,—BY GEORGE H. ROHIE,
II; 11\»1 l/\ \{-.mt but 1ighly Useful '|uml‘r. showing tho { ODe COpy of THR SCIRNTIFIC AMERICAN and one copy

onnsos of Haldness, how Dandruff b produced, why tho Of THE SCTENTIFIC AMEMICAN SUPPLEMRNT will ho sont
Halr falls Off, with v\\lmmu-uu of Kafosl's Prompt and for one year, postage prepalil, to any subsoribor tu the
d

srectual Homedy nnd Keelpo for tho same; together
et roetions and Gonerl Adyies for Proventin ‘;““""l :‘*:h'lof Canida, 0n Toooipt of seven dollars by
the publishers,

Baldnons, Wostoring nnd  Proserving the Hale, This
one of the moat Usoful, Practical, and Vuluubln Papors N
ooncorning the 1 roatmont of E Thoe safest way to remit is by Postal Ordor, Dinft, or
Contalned In SurrLesMestT 161, Expross, Mouey oarefully placed fnakide of enveloges,
L — socurely soalod, and currectly addeossed, soldom goes
natray, but s ut the pender's risk, Address all lotters

and mwako ull ordoes, deafis, oto., payable to

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

To Yarelgn Subseribers.~Under the faellitios of
tho Postal Union, tho SCOENTIRIO A M EIICAN 18 now sent
Ly post dlreot from New York, with rogularity tosubscrib-
o In Great Vritaln, Todia, Australia, sod all other
Writiah calontes ) Lo Foance, Austris, Dolgtum, Germany,
Russla, andd all othor Buropean States; Japan, Neaail,
Mextoo, and all States of Central and South America,
Terma, when sent (0 forolgn countrios, Canada excepted,
H, pold, for SOLENTIFIC AMERICAN, | yoar; $6, gold, for
both SCIENTIFGe AMEnioay and SUFFLEMENT for |
your. This inoludes postage, which wo pay. Remit by
postal order or deaft to onder of Munn & Cou 8 Purk
Row, Now Yurk,

4 ‘\‘\L?-n. A.\.:’.. Vi

P'rico Wc\\m-.

SHEPARD'S © I‘LRIII(AT!I)
$30 Serew Cutting Foot Luthe.

Foot and Power Lathos, Drill Presses,

Barolly, Ctro ulur and Hand Saws, Saw
Attachments, Chuoks, Mandrols, Twist
Drills, Dogs, Callpers, ote. Send for |
ontalogue of outtlts for smatours or

Wrtinnne,
., 1. SHEP D & 00,

i Al
1, K8 3, & 57 West Front Sireel,
Cluciunntl, Oklo,

.

Endorsed by the leading Mining,

‘muniries,
tostlmanial Mru character

¢ AND 'l ‘l“)ll‘ \'l'ﬂl ¥ lhth* I
iy s, eontaln vibmlory conve s

ringaments uunfmr patent, and Iulo and

Address
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Manufacturars of

DeanSteam Pumps COMPANY. AIR COMPRESSORS

AIR COMPRESSORS.

£S REOUCLD, SEND FOR NEW CATALOGUL

; A MANUFACTURED BY Bypy eionRockDane Co
ing Mnchinery for al W. B, FRANKLIN, V. Pros't, J. M. ALLEN, Pres't, | Feanse PRMPHLETB LEF|TCH3URQ MASS.

PUCPONEN,

llulln Feoders and Pumpe«

: CLAYTON S TEAM PUMP WORKS. IS I, B, PIERCE, Sec'y : T
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A NEW SWITCH CONTROLLER,

The frequently recurring accidents caused by misplaced
switches have suggested a field for invention, to which—es-
peciully sinee several notable aceidents due entirely to this
canse—inventors have turned thelr attention, and with con-
siderable ‘activity have produced de-
vices for avoiding theso accidents. Per-
haps the simplest of these devices iy the
switeh controller shown in the accom-
panying engravings, and recently pat-
ented by Mr, Henry Greenway, of
Brooklyn, N, Y.

In this'apparatus the entire manage
ment of the switches is placed in the
hands of the engineer, who controls
them by means of a simple lever in the
cab of the engine. 8o faras the fittings
of the engine are concerned they are of
the simplest charncter. A lever in the
cab, which is provided with a curved
rack and detent much like the reversing
lever of the engine, is connected by a
rod with a lever at the upper end of a
short vertical shaft, journaled in suit-
able boxes in the cross piece of the pilot
trnck.  To the lower end of the vertical shaft is secured a
lever, A, whose forward end is tapered and somewhat
rounded, while its rear end is shorter and thicker. This
lever the inventor calls a rudder.

The track, the arrangement of which is also very simple,
is shown in plan in Fig. 2. E E are the branch rails, and

"'W{q*r 1
|

NEW YORK, JUNE 28, 1879.

1 the rails of the main track, The movable switch rails, lu-rminos the direction to be taken by the locomotive by mov-
D D', are pivoted at the frog and connected o that they | ing the switch rails to the right or left through the levers,
move together. Between the switeh rails there are two levers, | C B. The tender is fitted with a contrivance similar to that
B O, which are pivoted to the tle beams and jointed together. | on the engine, 50 that when the engine runs with the ten-
The lever, B, is connected with the movable switeh rails, and | der ahead, the switch may be operated equally as well.  The
arrangement of the levers, rods, and
the rudder Ir shown in the inverted
plan view, Fig. 4. Fisa lever at the
forward end of the tender, which is
connected with the rudder lever, G, by
two rods, a. In this case the rudder
bas a movable portion, H, and a fixed
portion, I. It will be seen that the en-
tire control of the switch is in the
hands of the engineer, who has. more
anxicty ns to the safety of his engine
and train than any one else could have.
It is the belief of the inventor that
switch tenders under the existing sys-
tems have either too much or too little
to do. Having too much, he is liable to
become confused; having too little, he
is linble to become mnegligent. In all
GREENWAY'S SWITCH CONTROLLER. motors, with the exception of the loco-
motive, the power of guiding has been
the lever, €, extends into a notched buffer block placed on | vested in the driver or pilot. Mr. Greenway has attempted
one of the ties midway between the rails of the main track. | to give locomotive engineers the same power, so that there
At this point in the lever, €, a stud stands up high enough | should be no mistakes as to the direction to be taken by the
to be engaged by the rudder, A, as the pilot truck of the | engine. Mr. Greenway bas a very pretly worlsing steam
locmnofivg approaches the switeh. Moving the rudder, A, | model for cxhibi.ling his inv.enlion at his office, No, 34 Park
one way or the other by means of the lever in the cab, de- ' Row, room 80, New York city.

GREENWAY'S SWITCH CONTROLLER. o et -
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compression cylinder. Fig. {, transverse section.

Millstone Dressing Machines, 1 figure. The Dupety dlamond mill-
stoue dressing machine.

A Steam Sharpie Yacht. By JI. K. Stroun. Detalls of construc-
tion, 1 figure showing boller. 3

Use of Compressod Alr Motors for Street Cars. Report of General
H. Haupt, €, B. Objections and answers. The moral and sanitary in-
fuences of the pooumatic motor, Comparative cost. Cost of motor
on Second Aveous Ballrond. Coosequences. Trial trip observations,

How Money 1s Mado. By A. K. Ourknuniner, Jr. A study of the
operstions of the United States mint, The analysis. The refining pro-
©oms. The mechanionl processes. The colning.

. mnfgwnt.—wum in Gold und Ivory. Ancient Greok work.

Notes on Poroelsin Palnting. By Vi OCLET.

S B, ing. By Vicron J Mothods of pre-
gnln:uu Reoceipts, Pou":; sllk, cotton, woolen, and jute.
anw re of and Chloride of Methy) fro
“Treacle.” By M. CAMILLE VINCUNT, i Pl 2

Distillation of Coal Tar. Preparation aod uses

wc:dm Anlling Black. By H. BUNTING., A n
T,

mmu.lz:nr.—mmnt Chomioal Invontians, Manufaoture of sl
- Labricating ofl. Waterproof paper. New colors, Now
mUl glaxe. lmprovemont in the production of fnoal salls,
Alization of caoutchioue oll.  Procoss for conting silk yarns with
Purifiestion of Mercury. Prof. Lothatr M NoORs.
eyor's K e
A New Compound of Slicium and ﬂ(mnu-m’:. i A
Eftects of Buporoxide of Hydrogen on Lodide of ¥
Aluminum Aloohols,
On the Products of Oxidation of Volatile Kitro-Phenol Oxide,

IV, ELEOTRICITY AND MAGNETISM ~Eloctro-Magnots, "Tho mont
minute, camplote, snd praotical description of olootrosmugnots and
Armatures aver printed.  Propared oxpressly for the BoinxTivio
AMEHIOAN BUPPLEMENT. 6] figures. Showing the construction of
evory form of electro.magnot in use,

An Eloctrie Blow Plpe
A Liguid Current Interrupler.
The Aurora.

V. ARCINTECTURE~The Rpire of La Giralds, Seville. Epain. Fall page
engraving of the famous Mooriah Tower st Seville, bogun A. D, 1000,
fidalied A.D. 150,

V1. MIBCELLANEOUS,~Dyod Coocoons.

Porosity of Btone
Dissstrous Barthquake in 'ersia,

of conl tar produnts,
ow, choap, und fust-

otasslumm,

Seientific Dwevican,

SIX MONTHS OF SBCIENTIFIC PROGRESS.

Tho scientific and industrial record of another half yeur is
completed with this issue of the SCIENTIFIC AMERICAN, gt
is believed that no scientific enterprise of popular interest,
10 notablo ocourrence, no grest industrial undertaking, no
fmportant discovery or invention—in short, nothing pertain-
ing to the world’s best thought and action during the past
alx months has fallod of timely notice in these pages, while
in charactor and number the ilustrations which have given
fnstruction as well ns pleasure to our readers are such as to
compare favorably not ouly with those of the preceding
volumes of the SoiesTiFic AMERICAN, but those of nny
other popular journal ever published.

When Volume XL. was begun there still prevailed in many
quarters no littlo doubt and misgiving with regard to the im-
mediate industrial future.  The confidence expressed by the
BOIENTIFIC AMERICAN in the continued improvement in
American industrial affairs has been happily justified, and
there is every reason to believe that the prediction that the
country was entering upon an era of unexampled prosperity
will but feebly express the ultimate fact. The threatened
derangement of our mavufacturing industries, through the

| the rights of inventors and patentees, was fortunately avert-
ed, we trust permanently, by the failure of the obnoxious
Senate bill 300; and we hope that the public sense of justice
and sound policy which frustrated that scheme will prevent
| a renewal of the attempt next winter.

The steady improvement in the American export trade has
been almost as marked a feature of our recent history as the
| marked improvement in domestic trade.  Particularly notice-
|able has been the outspoken acknowledgment of the supe-
| riority of many American products by English and European

statesmen and manufacturers, and the frunk admission by
them that the industrial supremacy of the world lies in the

" | near future with America.

Among the notable improvements in the arts brought
forward recently, mention may be made of Barfl's process of
| obtaining a protective coating to iron, Holloway’s utilization
of the sulphides in ores as fuel, and the new composition for
the lining of Bessemer converters, making possible the use
therein of phosphorus bearing ores.
The completion of the Sutro Tunnel, the progress
on the tunnel of St. Gotbard, and the completion of the
| Joseph IL Mining Adit, are perhaps the most notable achieve-
ments in engineering that will occur to our readers. The
| meeting of the International Interoceanic Canal Congress at
Paris promises to mark an important date in the history of
man’s victories over nature, but its significance can be de-
termined better a dozen years hence.

In pure science there is nothing more important than the
| investigations of Prof. Crookes with regard to the behavior
of electrificd molecules in vacuo. His observations are cer-
tainly curious, his methods are extremely delicate and skill-
ful, and the results obtained are wonderfully suggestive.
What more may come of them the future only can de-
termine.

Among the more important inventions our readers will re-
call Cowper's writing telegraph and Edison's loud speaking
clectro-chemical telephone,

Six months ago popular attention was very strongly drawn
to the development of the electric light, and something of a
panic prevailed among the holders of gas stocks. That
flurry has blown over. The electriclight has not fulfilled its
promises, and Mr. Fdison's nssertion that his latest lamp is
a complete success falls on indifferent cars, The world is
not so eager for the change as it appeared, and on all sides
the disposition is to await developments patiently, Possibly
after all the ““light of the future,” suggested by the Sciex-
TIFIC AMERICAN several years ago, and recently worked out
practically by Molera and Cebrian, may prove the final solu-
tion of the problem.

Among the false lights of the immediate past mention may
be made of the extremely confident but suddenly ex-
tinguished pretensions of the Hosmer and Gary motors, In-
stead of revolutionizing the industries of the wuild by force
self-generated, they have dropped out of sight with the
thousand other motors of the impossible sort. To which
| class we may properly add also Mr. Keeley's machine for the
utilization of ** inter-molecular etheric substance.”

In this hasty glance at the salient features of the work of the
pastsix months notice may be taken of two or three which we
are confident have added notalittle to the interest and value of
the Scientrrie American. These are the series of illus-
trated articles on our leading industries; the papers on ama-
teur mechanics, with their practical suggestions and nume-
!r()us illustrations; and the specially admirable illustrations

of natural history. Nothing finer than the last have ever
been given in a popular periodical. It is perhaps needless
to add that the constant aim of the publishers of the Screx-
TIPIC AMERICAN is and will he to make this paper, 80 far as

!)l‘u(tlif?khlu, & perfect and impartinl record of scientific and
industrial progress the world over,
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CITRIC ACID-FROM THE LIME AND LEMON.

The source of profit in the cultivation of the lime and
lemon, which we have recantly had occasion to point out
(p. 330), has evidently attracted the attention of many of our
southern fruit growers, Judging from the number of com.

munications and inquiries we have since recelved respecting
the industry,

FFor the benefit of those interested in the matter we give

'lhv following outlines of the process for obtaining the citrle

ncid from these fruits’

After removing the seeds and peel, the fruit is subjected 1o
strong pressure—a good cider press nnswers very well on o
smull sealo,  The expressed juice Is then evaporated in ¢ops
per or leaden pans (poreeluin ennmeled iron vessels would be
loss objoctionnble) at o temperature not exceeding 160° Faly,
until it s o density of about 128, whon it is a darlk, thin
girupy liquid containing from 27 to 82 per cent of citrig

| neld,

An Instrument termed o eitrometer 18 sometimes osed to
measure the nmount of ¢itric ncid in the fluid, but the method
cannot be relied on, owing to the variable amount of
sacchnrine and other matters present and to the fact that &
small portion of the acid is almost invariably decomposed

(during the concentration.  The concentrated juice usually
comes into market in casks containing about one hundred
gallons,

To obtaiu the citric acid from the juice it is first clarified
by filtration, heated to about 200° Fab. in a lead Jined vat,
by meaus of steam circulating in a coil of leaden pipe
arranged around the inner side of the vessel. Powdered

h | alteration of the patent laws in a way to affect injuriously |whiting (lime carbonate, chalk) is then gradually added until

‘the acid is fully saturated, a point readily determined by its
censing to effervesce. The whiting must be added in small
quantities, suitable to the smount of liquor under treatment,
and the mixture kept constantly sgitated by machinery until

| the whole of the acid present is converted into insoluble cal-

'cium citrate. The mixture is then allowed to settle, after

which the supernatant liquid is drawn off and the residue

repeatedly washed with warm water, by decantation, the agi-
tating apparatus being set in motion after each addition of
fresh water.

The washed citrate is then transferred to a similar vessel,
where it is agitated with hot dilute sulphuric acid in the pro-
portion of about 91 parts of strong acid diluted with six
| times its weight of water, to every 10 parts of whiting pre-
| viously used. By this treatment the calcium citrate is de-
E composed, sulphate of lime and free citric acid being formed.
The mixture is drawn off into a settling tank in which the
heavy sulphate subsides, while the clear solution of citric
acid is drawn off into lead lined vacuum pans, where it is
concentrated by steam heat. The concentrated solution of
citric acid is then passed through canvas bag filters usually
containing a small quantity of boneblack, previously freed
from phospbate of lime by dilute hydrochloric acid. The ‘
filtrate runs into crystallizing paus placed beneath, in which
it stands until the crystals cease (o form.

The mother liquors are run back into the erystallizing pan,
and the crystals are dried in a centrifugal machine, or by
other suitable means.

The article thus obtained is sufficiently pure for ordinary
purposes, and represents the citric acid of commerce.

It is largely used by the dye calico printer as a ““ resistant ™
for iron and alumina mordants. When required for other
purposes it is necessary to purify it by recrystallization.

Qitric acid to be used for medicinal purposes or for effer-
vescing drinks, etc., should be prepared in vessels of earthens
ware, porcelain, or porcelain-enameled iron, as it is apt to
contain traces of lead if prepared in leaden vessels,

|

S

THE TIDE WATER OIL PIPE LINE COMPLETED.
The first flow of oil from the Bradford oil district reached
Williamsport, Pa., June 4. Only a few trifling leaks bave
been discovered in the entire length of the pipe, orover ¢
hundred miles. The line starts at Williamsport and runs
slightly north of west over the mountains into Potter
county and on to Coryville, or Frisbie, the al poin
inMcKean., It passes over a high range of mountainsnear
the village of Waterville, at the forks of Pine creek, where
great difficulties were overcome in laying the pipe.
There are tanks at Coryville and a pumping stati
The next pumping station is at a point about four
from Coudersport, where tanks have been pe \i
ings erected for the engine, ¢te. The distan T
ville to pump station No. 2 is 221¢ miles; from there
Williamsport is 771¢, and the ofl when raised 1,200 feet
the summit, runs down to Willinmsport of its own gravit;
as the fall 1s 2,100 feet. Tho pumping engines are
horse power cach, and each has an cqual share of the
ing to do in the way of the application of power. The pil
is six inches in diameter, und required 28,000 of
to fill it. At Williamsport receiving tanks hol
60,000 barrels had been provided, and seventy
in readiness to transport tho first flow of

anticipations of the company, it may become necessary b
fore the close of the season to build another 1
—— - —
IMPROVEMENT IN SUGAR MANT
A sugar planter and manufacturer sends to
Bionpublic an nccount of an expoerimental appli
sugar cano of the diffusion process employed it
sugnr factoriod of Prance und mny, The o
were made at the plantation Moncepos, Guada
apparatus of slx macerators, It was badly
the difficulties incident to the peculiar nature
showed (1) that by a methodical washing of the
an artificial juice nearly equal in density to nat
juice could bo obtained; and (2) that one l&ﬂﬁl’ﬂ

cal maceration is suficlont to com: ‘oxhaust
fiber of the sugar with it contalns, S ik




ho yleld of sugar
cent of the welght of the cane, in white sugar.

. &Lmn of the diffusion process, imperfectly carried

., With other processes, shows as follows:
- Extraction by rollers, as still practiced ona great number
of plantations, obtains:

%mw .duwem Rl s S i "3
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- By perfected roller mills:
‘E‘:m@dlhﬂﬂum .......... 108
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By the diffusion process:
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The advantages realized by diffusion can therefore be
summed up as follows:

Over the perfected presses, T2—60, equal to 12 per cent;
over the not perfected presses 72—386, equal to 86 per cent.
We shall therefore obtain a surplus of 12 to 36 per cent upon
the total weight of sugar in the cane; or in other words, the
production will be increased one fifth of the sugar obtained
in the first case, and in the second case it will be doubled.

The molasses will be of a better quality, being less colored
and of a more agrecable taste.

THE BREWERS' CONVENTION.

The nineteenth annual convention of the United States
Brewers' Association began in St. Louis, Mo., June 4. This
association represents 2,830 breweries, of which New York
has 405, Pennsylvania 883, Wisconsin 248, California 213,
and Ohio 207.

The sale of beer for the year ending June 30, 1878, wasthe
largest ever known, being 9,473,361 barrels, which was
313,685 barrels more than the next largest in any fiscal year,
that ending June 30, 1876. The figures for the first nine
months of the present year indicate that fully 10,000,000 bar-
rels will be sold. Of this the breweries of New York pro-
duce about a third. :

The export trade in American beer is mpidly increasing,
a committee report giving the figures as follows :

EXPORT OF BEER OF DOMESTIC PRODUCE.

r==In Bottles,—— 10 Cosks,——
Doxons,  Value, Gallons. Value.
VL TSN R P ) | $3.200 66,467 SWBISE
BRILES avnsncnee nan ReHT 06,245 099,135 33,357
I818... Jeesicsccncsss THMD 108,279 110,579 38,918

Meantime there has been a remarkable falling off in the
importation of beer, ns will be seen by the following table:

IMPORTATION OF FOREIGN BEERS INTO THE UNITED STATES.

Gallons, Valuoe,
875 ceveveccsrsvsnananinnes vers 2,167,251 $1,742,120
B S e asioa ol Wy e ee 1,490,150 1,161,467
WV vesessnsasse s enese  NTALTT 708,850

THE AUSTRALIAN EXHIBITIONS.

A bill has been passed by Congress authorizing the Presi-
dent to appoint Commissioners to represent the United
States at the International Exhbibitions at Sydney and Mel-
bourne, Australin, and appropriating $20,000 for such re-
presentation at either or both of them. As the Sydney Ex-
hibition opens in August next this action comes too late to
accomplish much there, It is to be hoped that a more gen-
erous appropristion may be made for the Melbourne Exhibi-
tion, 1o be held between October 1, 1880, and May 31, 1881
The Australian exhibits at the Centenninl Fair were among
fts most interesting feutures; and sound commercial policy
as well as courtesy warrants something like a correspond-
ing effort to huve the United Btates becomingly presented
to the Austrulians,

- — S
THE NEW STEAMSHIP ARIZONA.

The Jurgest merchant steamer afloat, next to the Great
Eastern, is the new steamship Arizons, of the Willinms &
Guion Line, plying butween New York and Liverpool. The
Arizons was built by Elder & Co., of Glasgow, and Is of
exceedingly fine model.

She is 405 feot in length, 46 feet beam, 871¢ feet depth of
bold, and close upon 6,000 tous burden. Her eogines nre
the latest improvement on the compound principle, there
being one high and two low pressure eylinders of an indi-
cated horse power of 7,000, She s propelled with a four
bladed serew. 28 feot in dinmeter, with a piteh of 33 feel,
The stenm is gonerated by seven double ended boilers, and
the consumption of conl is estimated at about one hundred
tonw per day for full stesming purposes.
malo deck five powerful steam winches, with double genr-
ing steam capstan for working the anchor, ete, Bhe is
steored from the bridge by steam, and in case of accident
is fitted up with the ususl manual steering gear in o wheel
house, protected by astrong iron turtle back deck. There
are also sweam  pumps and o powerful engine, by which
any quantity of water cun be brought to any part of the
whip In o fow seconds,  "T'he appointmonts for the conve
pience nnd comfort of passengers are superior, steerage no-
commodations particulurly,

There are on the |
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Scientific Amervican,

INBECTS AB MEDICINE,

According to our medical exchanges the latest sensation
in the way of a materin medica is the Blatta Orientalis, or in
Jess scientific language, the cockroach, which comes this
time, as it did once before, from Russin.  Bogomolow is the
name of the person who has Investigated it.  The beetle,
dried and powdered, is given in doses of four and a balf
grains in Bright's diseaso, chironic or acute.  But it appears
that this is not the only thing that the insect is good for,
sinco Unterberger and Kochler are said to have used it with
great success in various forms of dropsy.

Kirby and Spence point out the fact that many insects
emit very powerful odors, and some produce extraordinary
effects upon the human frame, and for this reason, say they,
it isan idea not altogether to be rejected that these animals
may concentrate into a smaller compass the properties and
virtues of the plants upon which they feed, and thus afford
medicings more powerful in operation than the plants them-
sclves,
| Setting aside the preliminary observation in regard to

*“ powerful odor,” such a notion can scarcely have reference
to the cockroach, the favorite food of which is the bedbug,
or, such pabulum failing, almost anything from a minced pie
down to an old boot. What particular medicinal alkuloid
the insect’s digestive apparatus can eliminate from such a
mixed dict it would be difficult to determine. The homao-
pathic pharmacist, however, has long been accustomed to
obtain the concentrated strength of some such active princi:
ple by triturating the dlatta down to its ultimate molecule
with sugar of milk. By reference to a homaopathic work
on symptomatology we find that *“ provings " show that this
insect, when administered to the healihy subject, causes lazi-
 ness, which certainly is an extraordinary effect to be pro-
I duced by so agile a beetle. A high potency of the bedbug is
oblained by means of the same manipulation, although the
resulting trituration is better known to the followers of the
school just mentioned as Cimer lectularivs, In this com-
minuted form the bug is found beneficial in fevers of vari-
ous sorts. But this same delectable insect has also found
‘favor in another practice, used in puris naturalibus, and
five or six of the bugs being administered for a dose as a cure
for chills; and it has likewise enjoyed some notoriety as an
emmenagogue, Another insect, not usually mentioned in
polite society, also enters into the homaopathic list of rem-
edies, and this is the head louse (Pediculus capitis). ** Prov-
ings " show that this insect has a remarkable cerebral ten-
dency (as we might suppose), and hence its use is indicated
in various forms of severe headache, accompanied by nausea
and vertigo.

It is curious to look back at the list of materie medicw of
olden times, when, with vipers, toads, ete., insects held a
prominent place, and were administered with as much con-
fidence in their remedial effects as is now bestowed on the
vegetable and mineral medicines of the present practice. In
those days powdered silkworms were esteemed as invaluable
remedies for vertigo and convulsions; earwigs were given to
strengthen the nerves; and five gnats were equivalent, 2s a
purge, to three grains of calomel. Bees dried and pulver-
ized were believed to cure the falling out of the hair (Alope-
cia), and were also administered internally to promote urine;
and for the latter purpose the triturated insects are now used
by the homeopaths. These insects, say they, are similar in
their action to cantharides, and often succeed when the lat-
ter fail. “* Still,” says the editor of Hull's Jakr, * we have
often seen them fail in our own and others' hands, when
they seemed fully indicated.” Again, in the olden time,
powdered scorpions were regarded as an infallible panacea
for stone and gravel; and fly water was none the less es-
teemed as a collyrium in various affections of the eye. The
tick was good for erysipelas, and the wasp, from its direct
action on the mucous lining of the kidneys and on the neck
of the bladder, was a most invaluable diuretic. The lady-
bird (Coccinella) was esteemed as a sovereign remedy for colic
und measles, and crushed upon an aching tooth was long re-
garded as a specific for toothache, The same Insect (Coged-
nella septempunctata) is now officinal in the homwopathie
pharmacopaia, and in the form of a trituration i supposed
to be useful in swelling of the gums and thothaohe necom:
panied by dull headache. Gorbi, a ldarned Italinn professor,
assures us that if a finger be onee imbued with the julces of
n little insect rejoicing In the sesquipedalion name of RAdno-
batus antiodontalgious, it will thercafter retain its power
of curing the toothache for n whole year,

In former days ants wore celobrated ns spocifies agalnst
| loprosy nnd deafness, waswell as for thelr aphrodisine vietues;
(distilled with spirits of wine they formed the Agua Magnani-
| mitatis of ancient medicine, n Hguor which was belleved to

glve vigor and animation to the whole bodily frame.  The
(samo  extract of ants was also  considered effloncious in
[ ®trengthening the memory and inereasing the power of loy-
ing, and it likewlse provented paralysis and cured ringing In
| the ears, ete.  The chrysalides of ants were sndd to be diu
retie, ond they have hoon used in dropsy, A preparation
| ealled **spirit of ants " (Spha. Formicarum) tx officinal in the
[ German pharmacopada, and was formorly mueh used ioter:
[ nally as n stimulant, just e pmmonts s usunlly employed ; but
{ formie acid, which is the sctive sgent In the preparation, is
not now regarded with favor by the medical fuculty, and is
{little used.

The cockehafer ( Melolontha) of Europe was once highly os-
toemed ns a remedy for the bite of o mad dog and the plague,
Dioscorides is guthority for the statement that a plaster of
spiders applied to tho temples will keep off ague; however

R e

this may be, it is certain that these insects are occeasionally
used us an internal remedy, in pill form, for a like purpose
in somu of the Southern States. Triturations and tinctures
of one or two species of spiders (especially the Epeira dia-
dema) are officinal in the homeeopathic pharmacopais.
Speaking of spiders reminds us that one species (7egenaria
medicinalisy has been largely employed in the United States
instend of the Spanish fly.

The cochineal insect (Cocous caeti) was formerly regarded
us 0 stimulant, antispasmodic and diuretic, and still enters
into an old fashioned preseription for whooping cough; but
its remedial virtues are so doubtful that it has dropped from
the rank of a medicine to that of a mere coloring agent for
medicinal preparations. In this capacity, however, it re
guins something of its lost prestige, for the deeper the tint
of the preparation colored with it the stronger the medicine
in the imagination of the average patron of the drug store.
A similar insect is the kermes (Coceus Ilicis), indigenous to
the basin of the Mediterranean, officinal in the French Codex,
and used for the same purposes as the foregoing.

The only insects that have really msnaged to hold their J
own in the struggle for existence in the good graces of the
regular practitioner, are the blistering beetles (Cantharis,
Mylabris, etc.). These are still extensively used, both as ex-
ternal und internal remedies. In Europe we believe that the
Spanish fly (Cantharis vesicatoria) is, with one exception, the
only species used; but in the United States, although this
same species is almost universally employed, yet several of
our American blistering beetles have often been substituted
for it with perfect success; these being the striped (Lytia
rittata), the ash colored (L. cinerea), the black (L. afrata), and
the margined blister beetles (L. marginata). In China the
Mylabris cichorii has long been employed, and seems also to
bave been cunsidered the most powerful vesicatory among
the ancients, who, however, appear to have been likewise
acqusinted with the golden cetonis (Cefonia aurata) and
some others mentioned by Pliny. A species of Myladris, very
abundant in Beogal, Babar, and Oude, has been found
equally ns efficient as the common Spanish fly; and, inother
parts of India, the giant cantharis (C. gigas) and the violet
colored cantharis (C. violacea) are used, as is the red headed
blister beetle (C. ruficeps) in Java and Sumatra. In Brazil i
the species used is the . atomaria; in Arabia, the €. Syriaca; i
and in some parts of Europe the Mylabris frimaculata is em-
ployed. The use of one of the blister beetles, the Meloe
proscarabavs, was long ago recommended as an antidote to
hydrophobia, and a pamphlet on the subject was communi- !
cated to the Entomological SBociety of France by M. Fer- A
maire in 1856; more recently, we have seen it stated that this i
is a favorite remedy of the Arabs for the same disorder, the
beetles employed being Meloe tuecius and Mylabris tencbrosa,
and the dose being a piece the size of a grain of wheat given
to the patient in a’piece of meat. Prepared as a trituration,
the Spanish fly is used in homeopathic practice for a like
purpose.

Such, then, are a few of the singular remedies that the
ars medica has from time to time made use of. And now !
the question arises, Will these insect remedies ever come in
vogue again? Will they ever partially replace the many
roots, herbs, and barks which, in one form or another, make
up our present materia medica? Perhaps so; who knows?

A well known medical author writes thus: ** There exists a
fashion in medicine, as in other affairs of life, regulated by
the caprice and supported by the authority of a few leading
practitioners, which has been frequently the occasion of dis-
missing from practice valuable medicines and of substituting
others less certain in their effects and more questionable in |
their nature.  As years and fashions revolve, so have these ‘
neglected remedies, each in its turn, risen again into favor
and notice, while old recipes, like old almanacs, are aban-
doned until the period may arrive that will once more sdapt
them to the spirit and fashion of the times.” 8o, then, it
may be that the coming cockroach is but the precurors of
the ** innumerable caravan ™ of bedbugs, coakebafers, ants,
pediouti, and others, that are again moving to the front to us-
sert their right to heal man, instead of being o pest to him. l
And It may be, too, that, based on this practice, & new
* pathy " shall arise to supplant one or more of those now in
existence, and which shall be called entomopathy. As we
before remarked, who knows? !

PSS EOT :
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American Elovators ln Europe,

We have seon arecent letter from Mr, Petrus Regout,owner
of tho celebrated glass manufactory at Maastricht, Hollund,
who stiates that he has latoly put up in his establishment an
Amorlean elovator, made by Voluey W. Mason & Co., of
Providenco, R, L, which gives entire satisfaction. Accord-
ing to Herr Regout, thoy subjected the safety devices of the
clevator to the following severe tost: The platform, which
of itself welghod 480 kilos, wus loaded with a special weight
of 800 kilos more, and the Nfting rope was then suddenly
cut; but the platform did not fall, being firmly held up by
tho mafoty rucks. M. Ballg & Co,, Berlin, the well known
onglnvers, have taken the agenoy for Messrs. Mason & Co.'s
clovators, and are now Introducing them in Gormany. The
above s one of the finst practical trisls they bave bad.

— Qv-h——_-_.,.“ W L
Snow and Frost in Jume, racanlil

Sovero frost was experienced along th :
States toward the closo of the firat woek |
Oth snow fell st North Tray, Vermont
Now Hampshire, '

oo crupion of Mouat Eina has hea
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of Essen, has recently patented an in-
' ts in Eleotric Light Apparatus.”
“The main object of the invention is to regulate sutomatical-
Iy the position of the carbons of an electric lamp “*in a
simpler mauner than heretofore, without abandoning the

¢ acknowledged conditions on which the precision
of motion of the single parts depends.”™  The invention in-
cludes the application of a brake appliance for the automa
tie regulation of the distance between the two carbon points.
A fan or fly revolves in quicksilver, or other liquid, for the
purpose of regulating the motion of the carbon holder, this
part of the apparstus being designed as a substitute for clock
work. A magnetic coil with iron casing and iron bottom is
employed in connection with the motion of the brake appli-
ance,

Fig. 1, in the engraving, which we take from Engincering,
fs a side elevation, and Fig. 2 a front
elevation of the lamp, in which A is
the holder for the upper positive car-
bon, and B the holder for the lower
negative carbon. The upper holder,
A, is suspended from the disk or pul-

:
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maguoetic coil, Q, rests on the bed plate, T, of the lamp, and
is surrounded by an iron casing, wherehy its power of at
traction for the keeper is increased.

The fixed position of the arc provides for keeping the light
in the center of a concave reflector.  Where this is not re
quired, the lamp may be simplified by leaving out the mov.
ing parts for the lower carbon holder, making it fixed instead
of movable. The lamp thus devised has been employed by
Herr von Krupp in portions of his great factory at Essen,
in Germany, and the results have been so satisfactory that
the light is being extended to other parts of the establish.
ment.

P
——

01l Wells and their Products,
Recent statistics show that there are now 10,882 wells pro-

ducing oil in the State of Pennsylvania, and they pour ouy

ot

ley, C, by means of a jointed chain or
wire, the lower holder, B, being simi-
larly attached to a disk or pulley, D,
the latter disk being just half the size
of the former. The chains or wiresare
80 passed round the pulleys that when
the holder, A, descends a certain dis-
tance by its weight, the other holder, B,
ascends to half the distance. Accord-
ingly the electric arc formed between
the carbon points occupies a fixed po-
sition. As the weight of the upper
bolder, A, must not be too small, be-
cause its motion would then be easily
influenced by dust and dirt, it is neces.
sary to have an appliance for rotarding
and regulating its course or travel
For this purpose a fly or fan, E, is ap-
plied, which revolves in mercury or
other liquid. On the spindle of this
fly there is & pinion, F, which gears
with s tooth wheel, G, on the spindle,
X, of the chain pulleys, Cand D. In
order that the fiy, E, by the insertion
of a fresh carbon should not haveto
revolve backward, the toothed wheel,
G, is fitted with a pawl wheel, H.

The setting and regulating of the
proper distance between the carbon
points is effected in the following man-
ner: On the same spindle, X, as the

J—————
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pulleys, C and D, and tooth wheel, G,
there is a disk, I, as shown in the sepa-
mate view, Fig. 3. Fig. 4 is a scparate
view of a brake of a peculiar form act-
ing on this disk, 1. The brake consists
of two parts, K and M, which are
Jointed togetherat .. The lower part,
M, can turn on the spindle, X, and has
s hole; M!, in which is inserted a small
peg. N, Figa. 1 and 2. The peg, N,
bas much play in the hole, and the
backward motion of the brake is limited
thereby. O is s brake block on the
upper part, K. of the brake; P is the

A

™
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keeper for an electro-magnetic coil, Q.

This keeper is by a brass rod suspended

from the other end of the part, K.
When the lamp is in action the keep-

er, P, is drawn into the coil, Q, where-
by the brake block, O is pressed against
the disk, I, turning the latter in its
further movement downward, that is,
80 far s the set screw, R, Fig. 1, will
allow. Thus, the upper carbon point
will be mised, and the lower carbon
point lowered, and the electrie arc then
makes its appearsnce. The earbon
polots now gradually consume away,
the current becomes weaker, and its
effect on the electromagnet, Q, is
lessened.  The brake, K, supported by

[JuNE 28, 18709.
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screw, W, and the work is arrested thereby. The electro ’t'lu',-llmll. This patient had not walked for nearly two years,

and had gone through the whole list of rheumatic remedies,
While treating o horse with the infusion of harsechestout ho
found the swelling to rpidly disappenr from his hands, He
then applied the remedy to other joints, and received the
same benefit,  This is certainly animprovement on the prac.
tice of ,.“".‘.i"g a horsechestnut 1n one's pn('kl.‘l asa prollh)-.
lactic of the same complaint
o — -

Anclent Memphis,

A traveler in the East gives the following interesting ace-
count of hix visit to the remains of ancient Memphis, found.
e by the first known Egyptinn King—Menes.  ** But what
did we see of this wonderful city? Only a succession of
mounds,” says the writer; *“n fow pieces of ancient statues;
and far down below the present level, with its face in the
water, a magniticent figure of a woman in Egyptian dress,
with noble features and finely-modeled
form, almost perfect, although proba.
bly 4,000 years old. As a matter of
course, we lingered and looked as long
a8 we thought sentiment required, then
pushed on to the remarkable ruins of
the cemetery, which was connected
with this city, or T should say, magnifi-
cent city of the dead—to the very con-
fines of which Memphis extended. It
i€ now but a little more than a vast
mountain of sand, being just on the
precinets of the African desert. There
are 80 many tombs everywhere peeping
out, and so large a number of pyra
mids—eighty-one in all, scattered about
—that the interest is keenly excited at
once; and at every step some new de-
velopments take place. When we re-
member that old Memphis was seven-
teen miles in circuit, and was occupied
with villas, gardens, and sacred groves,
we can realize more thun in any other
way the wondrousness of the scene
which remains to us to.day. After
passing the largest pyramid, considered
the oldest monument of antiquity in
the world, we descended rapidly to the

one little houss of refuge standing in
the midst of the sand, dismounted and

lunched—thus securing a good resting
season, and after about an hour, started
out with our guides to the two special
points of interest here, the Mauso-
leum of the Sacred Bull, and the
tomb of the Priest Tih, the latter
built about 3050 B. C. These were
uncovered in 1860 by the Egyp-
tian autborities, who, first noticing
mounds in the sand bearing the ap-
pearance of heads, appointed & com-
mission, and, after a labor of sixteen
months, an avenue of sphinxes, 600
feet long, was laid open, the pedestals
or statues being perfect in all cases,
This was paved and led to the Mauso-
leum of the Sacred Bull, where these
objects of worship had been entombed
for several dynasties. There were
found three separate chambers of tem-
ples, the latest where dates were found
—830 B.C.—being the only one now
open.  One cannot belp feeling an in-
terest in every detail of such a place.
There are the long avenues, broad and
bigh, hewn in the solid rock, while all
along the sides are deep recesses where
are now standing the sarcophagi of the
bulle. Twenty-five perfect ones stand
in one archive, each weighing forty
tons, and many of them fully engraved
with figures, representing life, death,
and immortality. But it is no more
wonderful to see them where they are
than to understand how they were put
there.  One which was presented 0
the French had been abandoned when

the spring, B—the action of which can
be suitably regulated in proportion to
the strength of the current by means of
the lever, U, and set screw, V—and by
the weight of the carbon holder, moves slowly back. The
brake disk, 1, is therely enabled to tyrn fnr\;xml, and the
earbon points can approach each other. When this move
ment bas praceeded as far as the brake disk, 1, moved back
before, then the lower part of the brake comes to bear
aguinst the peg, N. By the further weakening of the ¢ ur
reot, the brake will now turn in its Joint at L. the !
block, O, releases the disk, 1, and the carbon points move
toward each other, wherehy the current Is stre ngthened and
the brake is again applied 10 the disk, 1. either simply 1o
hold it when the carbon points are in their rieht posdtion, or
| 55 mﬂl it back when the carbon Points are Loo close togother
When jnserting new carbons, the brake Is flxed by Ul

ke

moved somo little distance, as too heavy

KRUPP'S ELECTRIC LAMP.

to be taken away. They are thirteen feet
long, eleven feet high, and seven feet
deep, und, although many of the cov-
ers have been removed, nothing was

altogether about 50,000 barrels of ofl dafly. The product | found in any of them, Above the sarcophagi are inscrip-

this spring has been 25 per cent greater than last yenr and
about three times as great as the yield three years ugo, One
thousand eight hundred and eleven new wells were opened
during the past vear, and there appears to be no danger of
exhaustion of the wupply. This vast product adds immensely
to the country’s Industries, and the transportation of It
affords large rovenues to the carriers.
- - e -— —
Infusion of Horsechestnut in Rhoumatism,
Dr. W. 8. Drake ports in the St Louls Medical and Sur

cal Journal that hie bad an inveterate case of chronie rhen

sl | matisw cured Ly the patient bathing in an iofusion of horse-

| recognition of his services in the invention and

‘I of harvesting machinery, and bis officisl connection w
| receut Exhibition at Paris. B

tions relating to their burial, and in whose reign they died.
Many tablets were found upon the walls, which were placed
there as offerings to the god; these, however, were all allowed

to be taken to Paris” v

- - —
A Tribute to Oyrus W, McCormick. il
The Academy of Sciences of the Freneh Institute!

clected Mr. Cyrus H. MoCormiok as corres
Academy In the Department of Rural Economy:
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NEW BHOP BAW

The machine represented by the annexed engraving is an
improved shop saw which combines all the necessary adjust-
ments for cutting right and left hand angles and slitting at any
bevel. The gauges for these purposes are light, simple, and
onsily handled,  Tho saw mandrel i of stool, 25 inehes In
lIength, hos long bearings, Is hung in a swinging frame—
hinged on the counter shinft—giving n uniform and good
length belt.

The swinging frame s mised and lowered, by o worm
working Into n worm pinfon, on o shaft carrying two genrs
that mosh into both sides of the upper end
of the swinglng frame, thereby securing
acourate and positive movement of the
saw up and down. The top is hinged at
the rear end and may be mised to a per-
pendicular position. It has a loose throat
piece that may be removed for the admis-
sion of different sized saws, dadoes, or
other tools. The mandrel is fitted at the
end opposite the saw to receive a boring
bit, and the frame is calculated to receive
a boring table. All the adjustment neces-
sary is provided in the arrangement for
lowering and ruising the saw. A good
boring machine is, in this manner, pro-
vided at a very slight cost; in fact, the
purchaser can bolt a plank on the side of
the frame and provide himself a boring
table without additional cost.

This saw is very simple, convenient,
and strong without being bulky. It is
plain but substantial, and withal it has all
the conveniences required in a shop saw
at a very reasonable cost. It is manufac-
tured only by the Battle Creek Machinery
Company, of Battle Creek, Mich., whose
reputation for good work is a guarantee
of excellence.

-

Telephone in Church.

A telephone bas been placed in the Con-
gregational church at Mansfield, Ohio, the
wires leading to the houses of several
aged andinvalid persons. A contemporary in deseribing it
says it surmounts a floral decoration on the table in front of
the open platform, where it is hardly scen. 'The speaker
pays noattention whatever to it, yet every word uttered in
the puditorium is easily heard in the rooms of the dwellings
which the wires reach, The first message from the minister
was from Seripture: *“ The word is nigh unto thee;” ** His
word runneth very swiftly."”

A NEW INVALID BED,

The invalid bed shown in the engraving is the invention
of Mr. Wm. 8. Groff, of Frederick, Md. It is intended for
hospitals and private families, and has been very highly
recommended by eminent physicinns and persons who have
used it. It seems especinlly adapted to cases of paralysis,
fractures of the lower limbg, and to persons who are obliged
to keep a recumbent position.

It will be secn by reference to the engraving that the bed
bottom is made in several sections,
The head section may be raised or
lowered, and it is held in any de-
sired position by the curved ratehet
bar, which engages a pin projecting
from the inner side of the bed rail.
The middle part of the head section
is made in two pieces, which muoy
be drawn out laterally to admit of
ventilation and also to afford a
means of treating bed sores. The
middle section of the bed is made
in two parts, which are removable
to admit of the use of un adjustable
bed pan without changing the posi-
tion of the patient. The foot see-
tion of the bed is divided longitu-
dinally to give s separate support
for each leg, and it mny be raised
or lowered at pleasure, being held
in position by folding logs,

Above the foot section n bar is
supported by two bent rods, and is
itself provided with a truck or ways
for the rollers that support s stir-

rup intended to reccive n strap
for supporting one or both of the
Jogs

The inventor also proy ides n plll-
Jey to be attached to the foothoard
of the bed to suspend the leg by
means of a cord and counterweight
The pulley
retaining the leg inany desired position.

has a locking device for

A table, not shown
in the engraving, is attached 1o the bed for supporting food,
dishies. ete., and for holding books, papers, and writing ma-
This wWjustable, and may be readily at
tached to the bed or removed.  The bed is arranged for the
comfort of the patient and for the convenience of the at
Its advantages will be readily admitted
occasion to use an article of this charac-

terials table is

tendant or nurse

by those who have

Scientific American,
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ter, Further particulars may be obtained from Wm, Bonl
din, Jr., Frederick, Md.
. -—
VYoleanle KEruptions,
In scoking nn explanation ol the phenomens which Herr
Riemens witnessed during o visit to Vesuvios in 1878, the
author hns been led to some general studies in vuleanology,
which have far more than local interest, At the time of his
visit, says a writer in the Nineteonth Century, steam, or other
vapor, was being ejected in explosive puffs from the cone in
the center of the great crater.  Assuming that steam or

™~ S

PRESTON'S DIMENSION SAW.

gas may be suddenly generated at great depths, it might
fairly be expected that its ejection would be accompanied
by the outflow of much lava, and that after each explosion
sufficient time must be given for the accumulation of fresh
lava in the chimney of the volcano before the next expul-
sion could occur. It may be suggested, indeed, that as
water at a very high temperature is dissociated into its com-
ponents, the magma or molten rock beneath the volcano
might contain an explosive mixture of oxygen and hydro-
gen guses; then on any considerable diminution of pressure
these gases would recombine and again form water. It is,
however, highly improbable that, under the enormous press-
ure to which the magma must be subjected, anything like
dissociation should occur; for the author’s own experiments
have shown that o mixture of oxygen and hydrogen, when
subjected to a very high pressure, will explode. Dismiss-

ing, then, the idea of dissociation, the suthor is driven to
the conclusion that bydrogen gas, or it may be combustible

GROFF'S INVALID BED,

compounds of hydrogen, rise from below, and, mingling
with atmospheric oxygen, form an explosive mixture which
is burned in the upper part of the voleanic chimney. From
the large quantiy of steam genemted by the explosions, it
is probable that hydrogen is the principal combustible con-
stituent of the gases, but it is not easy to decide whether the
hydrogen exists in a free state, or combined with sulphur,
carbon, and other elements,

Prevention Better than Cure.

The following extrmet I8 from an address by the venerable
Dr. Samuel D, Gross, recently delivered at the dedication
survices ot the unveiling of the McDowell monument, in
Danville, Ky. These words have s practical ring, and were
addressed to the young men of the Kentucky Medical So-
cloty, who were present in large numbers:

The great question of the day is, not tins operation or
that—not ovariotomy, or lithotomy, or a hip joint amputs-
tion, which has reflected %0 much glory upon Kentocky
medicine—but preventive medicine, the hygiene of our per-
sons, our dwellings, our streets—in a word,
our surroundings, whatever and wherever
they may bo, whether in city, town, bam-
let, or country,and the establishment of
efficient town and State boards of health,
through whose agency we shall be the
better able to prevent the origin and fatal
effects of what are known as the zymotic
diseases, which carry so much woe and
sorrow into our families, and often sweep
like s burricane over the earth, destroying
millions of human lives in an incredibly
short time, The day bhas arrived when
the people must be roused to a deeper and
more earnest sense of the people's wel-
fare, and suitable measures adopted for
the protection as well as for the better de-
velopment of their physical, moral, and
intellectual powers, This is the great
problem of the day, the question which
you, as representatives of the rising gene-
ration of physicians, should urge, in sea-
son and out of season, upon the attention
of your fellow citizens—the question
which, above and beyond all others,
should engage your most serious thoughts,
and elicit your most earnest co-opera-
tion.

———t—
Collodlo-Bromide with Gum
Guaiacum.

In a note in a recent number of the offi-
cial journal of the Photographic Society
of Great Britain Captain Abney says: *The members of
the Society are invited 1o try a modification of the ordinary
washed emulsion process, as it is believed that it is valuable
in more ways than one. The modification consists in add-
ing to the washed emulsion ono sixth part of alcobol which
has been saturated with gum guaiacum. The plate is coated
in the ordinary manner, and the film takes a greenish-blue
tint when dry. The drying may be done ‘spontapecusly,”
or it may be accelerated by the warmth of a drying room or
box; but the temperature should not exceed 1207, since the
gum then fuses and the film repels the developer. Those
plague spots that refuse to develop have not been found
to be present except in one or two plates, and the fact
of their presence has been recogunized before placing them
in the dark slides, sincethey remain of the ordinary color
of the bromide while the surrounding portions are colored,
ns stated above, It is something tobe able to see the spots
before development, and on this account alone the addi-
dition of this gum is valuable.

To develop, the plate is flooded
with alcohol, and then washod
and treated with the alkaline
or ferrous oxalate developer in
the usual mannper. The film, be-
ing very porous through the re-
moval of the gum, readily takes any
amount of density, and it is amen.
able to intensification with pyrogal-
lic acid and silver nitmte. If
phantom image be developed first
by a weak developer it may be
built up as the operator may choose.
The film has no tendency whatever
to leave the plate; even the most
horny film becomes glued to the sur-
face, and, as before stated, easily
permeable to the developing solu-
tions. The gum acts as a preservi-
tive, as will be seen by the simple
experiment of dissolving it in alco-
hol and pouring the solution over a
clean plate.  On evaporation of the
alcohiol a hard, transparent film is
loft.

The keeping qualities of these
plates between exposure and deve-
lopment have yet to be tested. If
thoy keep as well after exposure as
they do hefore they will be very
useful plates for the tourist. The
writer appeals to photographers to
try the process, in the hope that it may lead by experi-
ment o the introduction of a really

ik sy e i e bt v h ol
itself. 3 e

“Gum ammoniacum has been Y 't- .
man, but its comparative luoluum g .l" m

its use as a preservative. Gum guaiscum combines with bn
mide; honce it Is efficient on this score,” : “'“’ ‘
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AMATEUR MECHANICS,

' BASILY MADE SLIDE REST.

mﬂn“oﬂhmkloh done on the foot lathe
whmsupediﬂcmbmdqnltou well
without a slide rest as with it, yet there are some operations
that are facilitated by means of this tool. Doring,
for example, a very difficult thing to do with hand tools, may
be done quickly and accurately by using a slide rest. In
gear cutting—which will be described in o subsequent arti-
cle—a slide rest is essential.

In the case of this tool, as well as others previously de- |
scribed, the purchase of a well made article is recommended.
Yet, if one has time and feels so inclined, he may make a

bar, B, which is like the bar, D, In llw alide rest above de-
soribed, excepting that its back end is rounded nod prov ided
with a pin which slides in the slotted arm attached to the tail
spindle of the Iathe by which it is moved, inste: ad of having
a moving device of its own. With this tool, boring and
some kinds of outside turning may be done. It is Jess ex-

ponsive than the slide rest and answers a good purpose. &

A l’-n-n from a Pine.
At a meeting of the (mmlon Chemical Q.ociety in April, a
’papor was read by Mr. E. Thorpe on “ Heptane from
| Pinvs sabiana.” The muhnr remarked that in the Pharma

really efficient slide rest with no other tools than his latbe | centical Journal of March 80,1872, Mr. W. Wenzell described,

and ondinary turning tools. Figs 1 to
8 inclusive represent a slide rest that may
be made in this way, Fig. 1 being a per-
spective view, and Figs. 2 and 8 respective
Iy longitudinal and transverse sections of
the tool carriage.

The T-shaped casting, A, bas a longi-
tudinal slot, which is made T-shaped in
cross section to receive the head of the
bolt that counfines it in position upon the
plate fitted to the lathe bed. The vertical
ears at opposite ends of the casting arc
bored to receive the ends of the rods, B,
upon which the tool carriage, C, slides.

The first operation in making the slide
rest is to make one side of the casting, C,
perfectly plane. It is then chucked in the
lathe with the plsne side next the face
plate. Three holes are bored through
it, two for the rods, B, and a smaller one
for the screw, G. It is then chucked on
an aogle plate, so that the holes for the
rods, B, are equally distant from the cen-
ter line of the lathe, and the hole for the

smell is due.  The pure oil has the compo: ition of hcpmm,,
containing 83'85 per cent o arbon and 1603 per cent hydro-
The author has compared the heptane obtained from

gen.
and that oh.

P. sabiana with the heptane from petroleum,
tained by treating azelaic scid with baryta. The specifie
gravity of the heptane from petroleum is 5301, that from
azelaic acid is 700, These heptanes are believed by Schorlem.
mer to be identical. The author is at present engaged in an
investigation of this point. It is very remarkable that a
paraffio should be found in such a state of purity in a plant,

MISCELLANEOUS INVENTIONS.

Mr. A. P. l'vnlmli_v, of Holden, Mo., has pntontcd an ime
proved animal trap for catching rats, mice, and other small
animals. Tt is automatic in its operation
and very simple in its construction.

An improved instrument for cleaning
combs after they have been used for
combing the hair, has been patented hy
Mr. Samuel E. Hibbert, of Lowell, Mass.
It consists of nspindle united to two disks,
hetween which are stretched twisted or
crimped wires,

Mr. Thomas Canningham, of Nashville,
Tenn., has patented an improved mail bag
fastener, which consists in a fork to which
the rope is atiached after being reeved
through the mouth of the bag so as to

Fig. 4—BORING ATTACHMENT.

have a looped end, which, when the bag
is to be closed, is drawn tightly and
doubled over the fork, so as to be held
firmly in place.

An improved farm gate has been pat-
ented by Mr. L. C. Pope, of Paola, Kan-
sas. This gate is constructed so that it
may be conveniently opened and closed
by a person on horseback or in a vehicle,
The gates are supported by rollers which

rod, D, is bored very carefully to insure the parallelism of | under the name of ““abietene,” a new hydrocarbon obtained | run upon rocking rails.

its sides. The casting, A, is now placed upon a plane sur- by distilling the exudation of the Pinus sabiana, atreein-| An improved fire-wood drag saw has been patented by
face, and the casting, C, is clamped to the ear at one of digenousto California, and known locally as the ““nut pine™ | Messrs. T. B. Fagan and M. W. Henry, of Van Wert, O.
its ends, and adjusted so that a line drawn through the cen- | or ““ digger pine.” To procure the exudation, the tree, dur- | The invention relates to a frame and the manner of hanging
ter of the holes is exactly parullel with the bottom of  ing winter, isnotched and guttered at a convenient hcigmi the saw therein, so that the sawing is done more rapidly and
the casting. The casting, C, is used in this manner as a tem- | from the ground. The resin on distillation yields a liquid | with less exertion than with the ordinary hand saw.

plate for drilling both of the ears for the reception of the hydrocarbon. The crude oil is met with in San Francisco| Mr. L. O. Winans, of Newburg, N. Y., has patented an

rods, B. It will be necessary to exercise great care in drill- | asan article of commerce, under the namesof ““abietene,” \ nnpmved plaiting machine, which consists of a rectangular
“* erasine,” etc., a8 a substitute for benzoline in removing | frame or box made of a single piece of tin, baving in the

ing these holes, as it is of vital importance to have the rods,
B, perfectly parallel.

grease spots, ete.

It is a nearly colorless mobile liquid |top parallel slots, and having the edges at the slots bent

The casting, C, may now be tapped to receive the screw, jof a powerful aromatic smell, resembling that of oil oﬂdownward so asto form a lip under each slot. The plaits

G, and the tool carrying bar, D, may be fitted to its place, | ‘
and torned down and threaded to receive the internally|

oranges.
Wenzell contrasts its character with those of terebene from

| are formed by forcing the goods down through the slots

with a fiat blade.

threaded boss of the wheel, E. This boss is fitted to the | Finus ayloestria. Abietene has a specific gravity of 0694, | Mr. Enoch Lord, of Portland, Me., has patented an

base of the casting, C, and is
grooved circumferentially to
receive a split ring, F, the
latter being drilled to receive
the ends of three screws that
project through the casting
into it and prevent the boss
of the wheel, E, from moving
lengthwise of the hole, while
the armangement permits of
the free rotation of the wheel
The bar, D, has a head which
is drilled vertically to receive
the tool post, and is provided
with 8 heavy feather at the
top, which is received by the
slot formed by sawing into
the upper portion of the cast

ing, C. To render the bear-
ing of the bar, D, somewhat
adjustable, two screws pass
through the casting above the
feather. The tool post is of
the usual description, having
a loose collar above the head
of the bar, D, and a nut below
it. The mortise for receiving
the tool extends a little below
the Joose collar, o that when
the tool s clamped the post
and ring will also be clamped.
A st is eut through the bot

tom of the casting, C, into
each of the guide rod holes to
permit of adjustment in case

of wear by means of the
screws which pass transverse
Iy through the slot. The
ends of the rods, B, are (antendd by a similar devicg The
screw, G, Is prevented from end motion by & shoulder
the outslde of the earat the crank one d, and a collar
inside. The rods, B and D, may be made ¢
rolled iron; the latter will be true enongh without turning
The castiog may be either of braw or fron

on
on the

: & good quality
of tron will perbaps prove the most satisfactors The slots
may bo eut with the mws desoribed in o former artick The |
1ols 1 be used with the slide rest have alsa heen previously
descrilied.

In Fig. 4 is represented a borlog deviee
readily undemstood without special description

which will be

The casting

A, Is fitted 10 the 100l rest socket and provided with a sliding |

if Mool or of cold ;

EASILY MADE SLIDE REST.

bolls at 101, dissolves but a small quantity of hydrochlorio

ackd gan, and is but Jittle attacked by cold nitric seld. From
a consideration of the genersl propertion and bebavior of
this hydroearbon, the author of the present paper (Mr.
Thorpe) concluded that it was Hkoly toboe o purn’“" The
{ octurrence of a parafline playing the part of oll of turpen- |

tine in the vegetablo kingdom was a thing hitherto unhoard
of this hydrocarbon (heptane)
being petrolenm anfl sk o The nuthor therefore obtnined

lf«um Mr. Wenzell ty .,'\II..u of the abletene, and subjected

of, the only natural souros

It 1O most exhnug H\. chermdeal and physieal examination,
The erude ofl

"’n dotalls of which are given In the papor
s wlightly contaminated with o resisnoid matter to which it |

improvement in  reclining
chairs, which consists in bent
and pivoted bars, and catch
bars pivoted to the back and
arranged so that aperson sit-
ting in the chair can raise
both catches with one hand
and adjust the chair back at
any desired angle.

Messrs. Alfred E. and Wil
liam E. Feroe, of Madalin,
N. Y., have patented an im-
provement in processes and
apparatus  for fining fer.
monted liquors. Tn this pro-
coss the yenst is soparated
from the ale sod lager beer
in a very short time, and the
flavor and the appearance of
the liquors are improved.

Messrs. Alanson Cary, of
New York city, and T. 8.
Blair, of Pittsburg, Pa., have
patented an  improved me-
tallic fence post, toe design of
which is to arrange the ma-
terials of which it is com-
posed 5o that pressure against
the post will always be op-
posed by tho tensile strength
of 1he materials, thus making
the post very light but
strong.

An improvement in milk
coolers, patented by Mr. John
White, of Lisbhon, N. Y., cools
the milk by & current of
water and retains it at »
proper tempersture. Tt consists in a double yessel having
hinged double leaves or covers through M the water
cironintos,

An Improvement in wrenchos for making screw connec
| Hona between pipes, couplings, ote., has been patented by
| Messrs. J. G. and 0. G, Johoson, o(GMVﬂh.PI- The
wrench Jaws are pivoted to the handle, and they aro beld to-
gethor by straps.

A tap, consisting of & grooved tapered body, thresded
through a portion of 1s Tength, and provided with “M
nally threaded ring, for confinlng cutters in tho grooves,
boon patentod by Mosses, L, D, Costle and J, W, m‘
Bridgeport, Conn,
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o fint uun MECHANICAL INVENTIONS,
A machine for felting or hardening hat bodies, in which

the opposite working faces of the apron and felting roll are

led with rope ribs, has been patented by Mr. J. G.
e, of Danbury, Conn.
Amproved fastener for window shutters and blinds,

which will fasten itself when the blind is swung open, and

~may be readily unfastencd without reaching out of the win-
“dow, has been patented by Mr, N, P, F. Rosenberg, of Now

An improved rolling shade for greenhouses, consisting of
a number of slats hinged together, and placed on the outside
of the greenhouse roof, so that it may be readily rolled up or
Jet down over the glass by means of mechanism inside the
house, has been patented by Mr. Leon Lefébure, of New
York city.

Mr., Jonathan Lefler, of Meyerstown, Pa., has patented a
nut for securing the bolts of railroad rails or parts of ma-
chinory, which, when applied, is locked and prevented from
turning backward, 1t is also capable of tightening itself, so
as to take up shrinkage and prevent rattling,

Mr. William T. Doremus, of New York city, has patented
a0 improvement in the oscillating chair for which lottors
patent No. 161,671 were granted to him April 6, 1875, In
the improved form the degree of elasticity of the rubber
springs may be readily regulated, so that the tilt of tho chair
may be adjusted.

An improved cluteh, intended for uge in connection with
the rim of a pulley, hoisting drum, or coupling device, has
been patented by Mr. Patrick Fleming, of Fair Haven,
Conn. It consists in a hub fitted with radial arms, which
are thrown in and out by s wedge-acting sleeve connected
with the hub.

An improvement in the class of churns whose box or body
is suspended by rods or chains, so that it may be oscillated,
bas been patented by Mr. Joel T. Hart, of Greenwood, Mo.
The improvement consists in the combination of a treadle
lever with the suspended churn box,

An improved percussion trap for throwing glass balls has
been patented by Mr, Wm. H. Plumb, of Paterson, N. J. In
this device a ball-supporting eap is attached to the end of a
piston rod, which is thrown up by the successive discharges
of cartridges in a revolving cylinder.

Mr. Pardon C. McCune, of Mount Etna, Towa, has devised
an improvement in horse powers which consists in applying
a balance wheel to the shaft from which the power is taken,
and driving the same by means of cranks and connecting
rods from the master wheel of the horse power.

An improved carpet stretcher, actuated by a spring and
lever, has been patented by Mr. L. A. Winn, of Carthage,
N. Y. Thisinvention consists simply of & bow spring, lever,
and link, the spring having at one end a claw for engaging
the carpet, and at the other a toe, which is inserted under
the edge of the base board,

An improvement in locomotive smoke stacks, consisting
in an arrangement of spark and cinder deflectors and a
shield for preventing the back draught from exhaust steam
and currents of air, has been patented by Mr, Jobn R. Fish, of
Grand Rapids, Mich. Tt is intended to prevent the ejection
of sparksand cinders and deliver them back to the stack.

A steam vulve, constructed so that the old and worn out !

seat may be removed and replaced without breaking the
pipe joiut, has been patented by Mr. Charles A. Bevans,
of New Haven, Conn. After unscrewing the guide of the
valve stem aud removing a nut that retains the valve seat,
the latter may be readily withdrawn.

8 Dt

Artificial Xce,

The Boston Journal of Chemistry believes that one of the
remarkable triumphs of science and art as developed in this
progressive age is seen in the devices for producing artificial
ice in large quantitics. Tt is claimed, and not without rea-
Kon, that, so perfect has the apparatus become, ice can be
formed on the shores of any of our northern lukes nod rivers
at less cost than that necessary to the cutting and storing of
patural ice in winter.  One of theso interesting dovices
in operation on the shore of the St. John's River, Florida,
last winter, afforded the writer ample facilitics for obsory-
ing its work from day to day, and testing its capabilities,
It was of the cluss in which ammonia is the agent employed
to produce refrigeration, and well known as the arctic
machine. It was found capable of “turning out” ten tons of
ice duily, in the form of blocks about two und a half feet
long und ten inches in thickness.  The congelution wis per-
fect, and the product met with a ready sale at the hotels nnd
private residences, not only in Jucksonville, but at ull the
points on the Bt John's River, The price of Nothern lee in
Florida previous to the Introduction of the machine wis from
ten o ffteen dollars a ton in moderte quantities; the arti-
ficlul ice is sold at five dollurs, and thus o powerful and suc-
cessful competitor to the fee compunies sprang up ut the
door of theirdepositories, "The dealers resisted and ridiculed
the *“ machine ” for n considerable time, but in the end it
trivmphed, and pricos were reduced,  The actusl cost of
manufacturiog ice in Plorida is not far from peventy conts n
ton, aod this locludes the storing und delivery. It must be
known, bowever, that fuel in Florida costs almost nothing.
The lee company Buve only to haul the waste lamber from n
steamn sawmill, fifty rods nwuy, to be nsed as fuel, wod it is

supplied gratultously,

Fhe prinviple upon which the moaohing acts I8 the sume ng
that which every housekeoper adopts 1o freezing eronms in
summer. . When sollds ure ehungod to liquids, u large smouut

Seientific Amervican,

if the liquid is volatilized, or changed to a gaseous body, still
larger supplies of heat are demanded.  Thus, If eanstic am-
monis, which in its natural condition is s gnseous or seriform
body, is subjected to powerful pressure it chunges to aliquid,
and in doing so is forced to give up ularge amonnt of Istent
heat, It Ix relioved of pressure it ngain becomes aeriform,
and ag it demands a Inrge amount of heat it seizes it from all
bodies in contact.  If water is in contuet it is robbed of it
latent heat and becomes frozen, and thus ice is formed,

In the arctic machine about fifty pounds of liguid am-
monin are stored in a very strong fron cylinder, and this is
connected with a coil of pipes immersod In a tank of strong
brine; into this brine galvanized iron cans holding pure
water are placed, and these cans are of the size of the blocks
of ico which are formed. The lguid ammonin is allowed to
flow through these ¢oils, and it gradunlly becomes gaseous,
and in becoming so abstracts from the water so much heat
that it speedily freezes. A powerful steam pump forces the
gaseous nmmonin back into the iron cylinder again, thus
liberating great heat, which Is disposed of by cold water
dropping upon coils of pipes through which the ammonin
passes on its way to the condenser, The process is a con-
tinuous one, and if the pumps and coils do not leak there is
no loss, and the operation may go on so long as the machin-
cry lasts. The apparatus and the scientific principles upon
which it acts are very interesting, and we are convinced that
at present there is no hindrance to securing abundant sup-
plies of ice, at cheap cost, in any tropical country where
fuel is abundant and of low cost,

s TR=

Xron Industries of Leeds.

The machine trade of Leeds is at the present moment, like
most other English industrids, in a state of depression. The
productive power of the various foundries and machine
shops, however, is greater than ever; and when the tide of
prosperity turns once more in their favor, the canopy of
smoke will settle with all its old density over the woolen
metropolis, and the furnaces will blaze, and the hammers
and anvils will clang, with all their ancient force. It is
marvelous to observe to what a position the iron industries
of Leeds have risen in such a short space of time, yielding
large and rapid fortunes to the leading men engaged in
them, and almost elbowing the staple trade of the town into
a condition of secondary importance, It is one of the tradi
tions of the district that iron works existed in Leeds and the
neighborhood in the time of the Roman occupation, and the
monks of Kirkstall are credited with having added iron
working to their other pursuits; but it was not until the
Murrays, the Fairbairns, the Kitsons, and other artificers in
iron entered upon the scene that Leeds came properly under
the rule of Vulcan. These men not only enriched them-
selves, but enriched the town, developing to the general
profit of the community the valuable mineral resources of
the district, and giving the world the advantage of their
many mechanical discoveries. It was never dreamed at the
beginning of the present century that such a possibility
of development existed within the boundaries of Ralph
Thoresby’s native town. There were in 1871, 99 collicries
existing in the Leeds district alone; the total number for
Yorkshire being 428. In the same year there were in Jhe
Leeds and Bradford district 13 iron foundries, containing
247 puddling furnaces, and 59 rolling mills. The great in-
dustrial aetivity and immense resources which these figures
represent are in wonderful contrast to the picture which
could be drawn of the condition of things half a century
ago: and whether England is destined to retain its industrial

pre-eminence or not, the history of the men who were
mainly instrumental in building up the nation's industrial
greatness will always remain among the most attractive and
most instructive evidences of a progress that is as yet prob-
ably the mightiest achievement of human effort.—ZLondon
Society.
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Country Schools,

A writer in Barnes' Educational Monthly disousses intelli-
gently the importance of common schools and the difficul-
ties encountered by teachers in inducing regular attendunceo
and tho maintaining of uniformity of text books. Another
difeulty, complaing the writer, arisos from o manin among
a certain class of farmers for acquiring all the land that
joins theirs, Indeed it becomes a species of Insanity, and
from it men seldom recover, This ix the way It works: 8o

soon as o man, by serimping and seraping, has saved u few
hundred dollars, he bargaing for the farm adjoiniog his, and
mulkes the first payment, giving o mortgage for the balance.
Now, for years ho must serlmp and serape even more closely,
[to poy off that mortgage. No sooner is this accomplished
| than the process In repeated; and 8o on, till death ends his
work,

Meanwhile, his family s denied evory comfort, his wife is
n slave, and his ehildren wre growing up little botter than
henthens.  Not that the father means to be unkind or ne-
glectful, but ho is “so poor "—land poor, always with a
mortgage hanging over him, always with big Interest and
big taxes to pay. His home cannot have books and pie-
tures, for theso cost money, and he has none to spare; nor
flowers, and the thousand dainty devices which make home
attractive, because the overworked mother has no time nor
heart for such things; and so the eternal grind, grind, grind,
of their lifo goes on, without & particle of brightness to il-
lumine it. . . .

of heat is absorbed, and surrounding objects must supply it;

405

| Now for the effect upon onr publie schoals. Such a mao
frequently becomes the heaviest tax payer in the district.
| Through the renters upon his various farms he often con
trols votes enough to turn the scale in \he district election.
Now, he has himself and a colleague like unto him elected
|directors, Do you need to be told what such a board will
do? , Poor school-houses—for why should he eare more for
! the schiool-house than for bis home?—no apparatus, short
terms of school; the cheapest of cheap teachers—one who
will work twenty-six days for n month, “same ns farm
hands "—become the rule. Or, if this man does not reach
,lhe dignity of school director, he still has a controlling in-
| fluence in district affairs, and that influence is all in favor of
‘a penny-wise, pound-foolish policy.
| The effect upon his own children is no less disastrous.
| They do not attend school regularly, becasuse they are kept
lout to work whenever a possible five conts can be made
| thereby. They are seldom supplied with necessary books,
for these cost money, and the money must go to lift the
? mortguge. They have no enthusinsm for study, for the at-
| mosphere of their home smothers it.  And the great danger
|is that these children will grow up to curse the world with
multiplied copies of their father.
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American Products In England.

The Agricultural Gazetle, published in London and devoted,
a8 its title implies, to the farming interests of Great Britain,
“suggests that he would be a bold man who should venture to
! deny that American competition is the great nightmare of
every English producer. Not merely in the abundant sar-
plus of *“ prairies bounded by the setting sun,” but also in
many minor articles (to the perfection of which human skill
and labor enters), the toe of America galls Britannia’s heel.

' English bacon curers, cheese dairymen, and butter makers
'have long been dolefully complaining that their ordinary
make is driven out of the shops by importations from beyond
the Atlantic. A London builder recently stirred half the
|Blnck Country to wrath by stating in the Z%mes that his cus-
tomers preferred American locks, One day it is the vision
of fleets entering Liverpool with cargoes of fresh meat and
live cattle, which drives a section of Englishmen half wild.
The next, the Kentish fruit growers see with horror the de-
mand for the finest Blenheim oranges and Ribston pippins
encroached on by “* Baldwins.” While those most self-satis-
fied of all Britons (the breeders and turfites of Newmarket
and Epsom) have just had a wholesome pill to swallow in
witnessing the triumphs over the best English and French
horses of Papoose and of Parole,

It is impossible that this well-nigh universal success of our
closest rival can be accidental. There must be a reason—
some motive, universal there, but less active here—which
brings our cousin Jonathan in so often as a winner. Defeat
should be healthful, if its causes be discreetly examined. It
cannot be merely soil aud climate which work this miracle.
For, into some of the American triumphs soil and climate do
not enter. Nor can it be always the extra burden of taxa-
tion here which turns the scale against us. Because, in
several of the wins recorded, the labor (which is the moss
expensive factor in the production) costs more there than the
same would cost here. -

It is not of the least use, as British farmers unwisely pre-
fer to do, grumbling at the Legislature for not doing some-
thing in this case to redress the balance and to bring back
good times. It is quite plain that some at least of the causes
of our defeat are, tono smallextent, inherent in ourselves; in
our ways of conceiving and of carrying out our work.

The American thinks nothing too small not to be worth
looking into, and the ingenuity and thoroughness with which
every secret of nature is probed and i3 recorded are beyond
all prise. We, on the contrary, are so satisfied that the
methods we inherit are not only the best now, but the best
ever 1o be discovered, that we do not care to do more than
to inquire ““ what is the old way."” Indeed not a few farm.
ers resent as an insult the suggestion that they have anything
to learn. To follow a precedent is the Englishman's one
Iden. Yet, as the problem offered to farmers is continually
chunging (for new items have constantly to be takoen into ac-
count, and as relative values are continually being altered)
the way to solve this problem successfully is by no means to
20 on copying the old figures. If cheese snd butter are to
pay the maker, they must now be the best of their Kind, be
cause, whatever may have been the ease onee, customers now
have o choice, and they choose the best: having once had
the best they will not take inferior.  If eattle are 1o pay
the vendor, these, too, must be of the best.  And it is only
common sense o say there ought not to be so many middle-
men to claim a share out of the Aaul price.

—_———— -4 QG emn

Shad In Arkausas,

Soven years ngo a lot of lttle shad were placed in the
Ounchita river, which rises in Arkansas, flows into Loulsiana,
and empties into the Red river in the latter State, Nothin
wus seon of them for o long while, and most puplohui
forgotten the experiment, when Lwo years ago two or three
stray shad, tho first that had ever been known in that region,
wore caught. Last year botwoen thirty and fe ‘
taken, and this spring they have beon ca i
quantities in Arkansus, in the vieinity of Hot Springs. his
shows that there Is 0o reason why the fish 1 not
domestieated in the far South, and ¢l

cnll upon the people along the s
el
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The Treatment of Neurnlgin,

Aconite is an old remedy in neuralgia, which has, how-
ever, not altogether realized the expectations which were
formod of its value. The power which it often lacks has
been Iately claimed for its alkaloid by Professor Gubler, who
announced that aconitin is almost infallible in trigeminal
neuralgia. This substance wan long banished from the
materin medica for internal use, but it has been employed
oocasionnlly since the discovery of a crystallized form by
@réhaul and Duguesnel in 1871, Its value in nearalgia has
lately been investigated by the Now York Committec on Neu-
roties, of which Dr. E. €. Seguin is the chairman, The doso
of all forms of aconitin Is about the same, the initinl doso
being about half a milligramme (135 grain) twice or thrice a
day. Gubler states that the dose of amorphous aconitia may
be gradually mised to half a centigramme, but Duquesnel’s
prepamtion has to be given with greater caution.  There are,
however, differences in susoeptibility, and some persons can-
not bear a larger dose than 3, of & grain; while one ease
was met with in which J¢ of a grain every three hours was
tolerated.

From a trial of the treatment in a series of cases, the com-
mitteo conclude that, on the average, distinet physiologieal
and therapeutical effects may be obtained by giving 15 of a
grain three times a day.  Of six cases of sovere trigeminal
neuralgin, ove, probably a reflex neuralgia from a decayed
tooth, was not at all benefited.  Three cases of epileptiform
nouralgia were slightly or only temporarily relieved. Two
cases were cured.  One of these had existed for seven years,
with an interruption of seven months, procured by resection
of the affected nerve.  The results thus afford a partial sup-
port to M. Gubler’s assertion.

The value of ammoniacal sulphate of copper in the treat-
ment of the same affection has been asserted by M. Féréol in
a recent communication to the Académie de Médecine. He
slates that in cases in which every treatment bas failed, even
the administration of gelseminum and of aconitia, a cure or
remarkable relief may be obtained to the most severe symp-
toms by thisdrug. Among the examples he gave of its use was
the following: Trifacial neuralgia of two months' duration,
with absolute (¥) insomnin, was unrelieved by the extraction
of teeth, quinine, bromide, aconitin, or tincture of gelsemi-
num, hypodermic injections of morphia, or arsenic. From
the first day of the administration of the ammonia sulphate
of copper there was a notable remission in the symptoms and
cossation of the insompia. In one case the dose was pushed
to eight grains without any other accident than nausea. It
has the drawback of occasioning a persistent metallic taste
in the mouth. Only one case of intolerance was met with;
in that a grain and a half of sulphate of copper occasioned
violent vomiting. —ZLancet,

Chinese Physicians,
According to the National Medical Review,when the Chinese

Scientific American,

A NEW ROTARY ENGINE.

The construction of rotary steam engines has received the
attention of many of the best engineers and mechanics, with
results that have usually proved anything but eatisfactory.

ghown In the secompanylng engraving that, after having
soveral of them In vee at thelr own factory and In various
othor places, they are satisfled that it is practieal nnd that It
must for many uses supersede the reciprooating engines,
Tho onse, A, contuing enms and nbutments, and the eylin:
der, B3, o attaohed to it the heads, © O, which rotate with

ROTARY ENGINE,

it when the engine is in motion. The blade, D, is provided
with packing saddles or shoes at each end. The cylinder
has packing rings, F, and the outside heads, E, are recessod
to admit the cylinder heads, C, and are bolted to the case in
the ordinary way. The cylinder, B, and the rotating heads,
C C, are slotted for the accommodation of the blades, D
Steam being admitted at the steam port, G, forces the ex-
tended end of the blade around to the exhaust port, H;
before reaching this point, however, the blade passes up the
cam, and is shifted endways through the cylinder, B, so that
when the upper end of the blade, D, reaches a position in
front of the port, G, the expanded steam is exhausted
through the pipe, H, and the motion is continued as before,
the blade passing around the inside circle of the case, A,
and up through the cylinder, B, as it moves forward. The
packing rings are placed in a suitable groove in the case,
and are pressed against the cylinder heads by means of steam
which is admitted through a small passage extending from

physician examines the pulse, he places the arm of his
patient on & cushion; then he applies the in-
dex, the middle and ring fingers on the an-
terior face of the wrist in such a way that
the index finger may be nearest the arm, and
the ring finger nearest thehand. The phy-
sician then elevates and depresses each finger,
alternately, with more or less force, like one
playing on an organ. They examine, also,
during a limited number of respirations, each
of the nine pulses, which are formed, accord-
ing to their doctrine, on each hand, and they
deduce from these their prognosis, at once,
without hesitation; make their prescriptions,
and attend to administering their medicines
on the spot; receive the fee and retire, not to
return unless again summoned.

The Chinese physicians imagine a multi-
tude of odd connections between the viscera
of the human body and the elements, the
scasons of the year, the stars, colors, etec.
The heart, they say, is analogous to fire, to
the planet Mars, to summer, to spring, and
to southern elimes. It comes from the liver,
begets the spleen and the stomach, is anti-
pathic with the kidney, and reccives no in-
jurious influence from its contact with the
lungs.

During the springtime the pulse is like
8 tense cord; in summer it is more de-
veloped and becomes exuberant; in autumn
it appears as if floating; in winter it is rather
quiet,

They think that the spirits and the blood,
both vehicles of heat and bumidity, run
through all parts of the body in twenty-four
hours. This daily circulation, they say,
commences in the lungs at 8 o'clock in the
morning, and ceases next day at the same
place and at the same instant. The know-
ledge of the canals through which this is
effected constitutes, in the eyes of Chinese
physiciang, the fullness of anatomical know-

the steam port to the back of the rings, The saddles at the

However, It is olaimed by the manufacturers of the engine |

,
stepped.

| weoks the aid of counsel.

[_var. 28, 1879,
——

ends of the blades are attached to tho biades by means of 4
knuckle joint which allows them 10 adjust thomsclves 1o
any angle of the wearing surface of the case; the pressars
wl.wn nt work, always keeps them packed against the case, so
that the wear of the saddles or case I8 taken up and & perfect
steam joint always maintained. The cut off, as shown in Fig,
1, I8 n novel feature in this rotary engine; us the steam is
pxhausted but twice to a revolution, itis perfectly practical,
and muy bo set to cut off the stenm at a third or half the
utroke, a8 moy bo desirable, thus utilizing the expansive foreg
of the stoam.  One notable point in this engine i the ab.
gence of springs or any kind of soft puacking, The munn.
facturers state the joints are so well pmlm'lml that there isno
possibility of the escape of steam until it has done its work,
This engine is the invention of Mr. Alonzo Noteman, of

[ Toledo, Ohio, and it is manufactured exclusively by Messrs,

& Co., of the same place.
et e
Lognal Practice In London,

In the logal profession in England there are three distinet
and well defined branches of practice; and the houndary
lines of the severnl spheres of enterprise may not bo over-
The solicitor transacts ordinary business, and ad-
visea his client, both as to the avoldance and the redress of
grievances, e asserts the rights of the layman who in-
trusts his interests to his keeping, and avenges the wrongs

D. E. Baltonstall

Linflicted upon him by others, so far as these functions can

be performed with the aid of the ordinary appliances which
the law affords. When matters become more complicated
than the simple remedies will suflice to cure, the solicitor
The client cannot go directly to
the latter to the prejudice of the generanl practitioner at law;
nor can counsel transact ordinary business for laymen, how-
ever willing they may be to pay his fees or secure his ser-
vices. An opinion may of course be obtained on the most
trivial subject, but the case must be submitted through a
golicitor, or counsel eannot entertain it, so that the wider
professional interests are duly protected. There is a still
more exclusive class of practitioners, who act solely as con-
sultees and leaders—the Queen's counsel—who are prohibit-
ed from appearing in most cases before the courts without
a junior, By this simple but effective organization of labory
any unseemly conflict of aims and interest is prevented, and
the public benefit, not less than the profession, by the ar-
rangement made and carried out.—Zancet.
New Pligment Process for Eulargements,

Tho Association Belge de Photographie publishes a pig-
ment process by Dr. Van Monckhoven, which is especially
adapted to solar enlargements. He dissolves wax in ben-
zine, charges a small quantity of cotton with the solution,
and applies the latter to a light piece of plate glass. The
plate is then provided with a coating of collodion or varoish,
and then immersed in water for thirty minutes. It is
then taken out and placed flat upon =a table, where it
is coated with a mixture consisting of a
colored pigment, gelatine, and bichromate
of potassium, which having become firm,
the plate is allowed to dry in the dark. In
place of this (in addition to this) Monckhoven
usually takes pigment paper, sensitized in the
usual manner by dipping in a solution of bi-
chromate of potassium, places it upon the
collodionized surface of the plate—previous-
ly moistened with water—rubs it down in or-
der to obtain perfect adhesion, and finally
Jeaves it to dry. The plate is then exposed
in the solar camera (enlarging apparatus) by
allowing the picture rays to act, through the
plate, upon the film treated with bichromate.
The exposure is regulated by the assistance of
the photometer. The plate is subsequently
immersed in warm water of 80* for fifteen
minutes, then in water of 60°, after which
the sheet (paper) is detached, and the picture
doveloped in the usual manner. It is then
fixed, and a piece of white gelatine paper is
finally affixed to the picture by means of the
roller. When this has becomo perfectly dry,
the picture is detached. 1If white gelatine
paper be used, which is very brilliant (glossy),
the picture will retain its smooth appearance
even if it is mounted on cardboard. If, on
the other hand, dull looking gelatine paper be
employed, the picture will have the appear-
ance of any ordinary print obtained by single
transfer. Relative to this process, Monck-
hoven declares the exposure of the pigment
film as adhering to the plate to be essentially
new. The following ndvantages are claimed:

1. Tho net-like appearanco of the pletures
and the spontancous insolubllity of the chro-
mo-gelating will be avoided, s

2. A perfect evenness (uniformity) of the
paper, and a greater durability of the same,
are obtained.

T

il Lot g b A e

8. All drawbacks of the single m-ferm-,' :
cess, as imperfect adhesion, air bubbles, % '
other casualties well known to persons " :
the pigment process, aro successfully avoic

4. The resulting prints remain perfect,

the pictures are clear and sharp
parison. beyoufiag

ledge.

They count six canals which pass di-
rectly from above downward, and an equal
number which return from helow upward;
eight canals run transversely, and fifteen ob
liquely.

NOTEMAN'S ROTARY

ENGINE.
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Spiders and Ants—XIsland of St. Thomas,

A large ground spider (Lyeosa) is very abundant in the
island, inhabiting a hole in the ground about six inches in
depth and from half aninch to an inch in dismeter, nnd with
A right angled turn at the bottom to form a resting chamber
for the spider.  Some negro boys dugthe spiders out for me,
They said that their bite was poisonous, and that they fed on
lizards, leaving their holes at night to search for them.

The boys soon grubbed one out with a knife, a great heavy
venomous-looking brute about three inches ncross. It bit
savagely at my forceps.  The holes of these spiders were so
common that on one tolerably clear pateh of about an ncre
in extent thoy were dotted over the entire area nt
abont one or two feot distance from one another.
1 noticed the holes at once, and was astonished
when the boys told me they were spiders’ holes.

A species of white ant (Zermite) is very com.
mon, which makes large globular nests as much
as two feet in diameter, and which are perched
high up in the fork of a tree. The nests nre
made of a hard brown comb. From the bottom
of the tree covered galleries, about half an inch
in breadth, lead up on the surface of the bark to
the nest, looking like long narrow brown streaks
upon the trunk of the tree.  The galleries usual-
Iy follow a somewhat irregular course up the
trunk to the nest, reminding one of the curious
deviations which are always to be seen in foot-
paths cut out by people walking across fields,
in their endeavors to go straight from one point
to another. The galleries, or rather tubular
ways, for they have bottoms to them, are made
of the same tough brown substance as the nests,
and are cemented firmly to the bark. Though
they are so broad in order to allow numerous ants
to pass and repass, they are only high enough
for the ants to walk under, I broke one of
these galleries, and a number of soldier termites
came out and began biting my bands, hardly
making themselves felt, but as brave as if they
had asting. 1 had to break a considerable
length of the gallery before I got to any of the
working termites, as they had retired from the
scene of danger.

A species of peripatus is found in St. Thomas,
but I did not succeed in meeting with any. An agouti, a
species of rodent (Dasyproeta) occurs in the island, and Mr.
Wyman told me that it was common in the gullies near his
sugar plantation. —Z2. N. Moscley, ** Notes by a Naturalis.”

THE CYCLODES.

The cyclodes are so called on account of their teeth, the
erown of which is rounded, and which reminds of the sharp
and cutting teeth of other reptiles that belong to the same
class. The cyclodes have a large round trunk, which di-
minishes regularly from the neck to the extremity of the tail.
The tail and body form one piece. The snout is blunt and
the tongue is flat, is covered with scales, and has the shape
of a lance, with an incision at the end. The eyes are
oval and oblique, and are behind the mouth. The neck is
very short and narrow. The body is covered with smooth
scules nrranged like a coat of mail. The claws are small in
proportion 1o the size of the body. The fingers are short,
plump, and nearly eylin.
drical, Three species of
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STALLS.

The practical value of inventions of the elass represented
in the accompanying engraving can scarcely be overesti-
mated.  The frequency of fires nnd aceidents which imperil
eattle and horses imprisoned in stalls, has rendered some-
thing of this nature an absolute necessity, and its conve-
nience in every day use is worthy of consideration.

The front board of the troughs, or the head walls of o se-
ries of stalls, are all arranged in line, and a horizontal con-
tinuous bar, A, extends through all of the stalls, and is sup
ported by staples or keepers, and provided with a stop pin

AN

WATTERS' FASTENING AND RELEASING DEVICE.

which limits its motion. In the head wall, or in the frontof
the trough in each stall, there isa vertical recess having an
inclined bottom running out into the stall. In the upper
part of this recess is pivoted a gravity catch or detent, C,
which extends downward into the recess just far enough to
leave a triangular chamber for receiving the triangular bit,
B, which is attached to the end of a chain or rope about the
animal’s neck. This arrangement is clearly shown in Fig.
2. It will be noticed that the bar, A, extends along in front
of the recess which contains the bit, B, and in conjunction
with the gravity eatch retaing the bit.

In the bar, A, there are notehes corresponding in position
with the recesses in the troughs, and at one end of the bar
there is o lever, F, by which it may be moved longitudioally.

There are two ways of releasing the animals. If only a
portion are to be released, or if it is desired to release them
soparately, it may be done by throwing up the grayity catch
us shown in dotted lines in Fig. 2. When it is desired to

FASTENING AND RELEASING DEVICE FOR CATTLE
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This device has met with the approval of farmers’ clubs
and farmers who have examined and tested it. Further in-
formation may be obtained from Mr. James D. Watters, of
Bel Air, Md.

Experiments in Cross-Breeding Plants,

Professor W. J. Beal, desirous of testing the sccurncy of
some of the statements in Darwin's work,  The Effects of
Cross and Self Fertilization of Plants,” has been making
some experiments, the results of which he records in the
American Journal of Seience and Arts. His first experi-
ments were with Indian corn, Yellow dent corn was ob-
tained from two men in different parts of Michi-
gan. In one case the corn had been kept ten
years or more on the same farm, and in the other
instance fifteen years or more on the same farm.
In both cases the corn was much alike. The
two lots were planted in alternate rows in a plat
by itself. The tops of one set of rows were all
cut off, thus securing a perfect cross on those
stalks, Seed from this cross was saved and
*‘;,\ planted to compare with corn not so crossed.
/SN Theyield from the crossed seed exceeded the
yield of that not crossed, as 153 exceeds 100.

The next experiment was with black wax
beans, a variety much cultivated for the purpose
of supplying an early crop, and a kind that may
be eaten, pod and all, while young. Eight rows
were planted, alternately old and crossed stock,
and fifteen beans planted in each of the rows.
This was on May 81, 1878. On the 22d of July
the pods on the two lots of plants were about
alike in size, but those fit for cooking numbered
R 108 on the old stock, and 353 on the crossed; a
- difference of over three to one in favor of the
crossed stock. On August 9th the pods fit for
cooking, or past that condition, were 883 on the
old stalk and 1,048 on the crossed. On or before
the 16th of September all were harvested. The
total number of pods was found to be, on the
old stock 818 and on the crossed stock 1,850,
The beansof the old stock weighed 20-77 ounces,
while those of the crossed stocked weighed 7033
ounces, or nearly in the proportion of 100 to
236. Six lots of fifty beans each were taken at
random from the old stock, weighed, and the average for
fifty found to be 269§ gmains. A like experiment with the
crossed stock gave an average of 213] grains. The average
weight of an equal number of beans from each stock was
nearly as 100 to 79 in favor of the old stock.

Polisonous Properties of Laburnum.,

The laburnum (L. rulpare), a small ornamental legumi-
nous tree very common in our gardens under the name of
““ golden chain,” is quite a favorite with both young and old
on account of its being an early bloomer, as well as because
its flowers are very pretty.

A writer in the Gardener's CAronicle calls attention to the
fact that the seeds of this plant act so violently as an emetio
that they are justly deemed poisonous, “ut it seems very lit-
tle known that all the parts of this tree—leaves, flower pods,
and even the bark and roots—are highly dangerous and con-
tain the eytisin discovered by Husemann and Marne in (864,

A dose of 0°03 of a gramme
injected under the skin is

eyclodes are found in New
Holland—the cyclode of
Casnarina, the black and
vellow cyclode, and the
eyclode of Boddaert
The giant skink, or the
eyclode of  Boddnert,
i shown in the engraving.
It hag a more clongated
fiend than the other two
species.  The upper part
of the body is marked
with tennsverse alternating
fawn colored and brown
Bometimes these
down the

stripes,
stripes  poss
sides, when the brown or
bluck ones are covered
with large yellow spots.
Buck of the eyes there isa
durk  stripe which ex-
ends as far as the shoul
ders.  In some of the anl
muls the top of the head is
reddish, while In others it
bas a black border.  'I'bis
species attains o length of
about fifween inches

Like most of the skink
family it is very slow

in its movements and
will lie for

feotly

hours per.
immovahle, and ki
' o
generally  profer warm und obseuro places : \\l::l
1 o
walking t) holly  drags along the earth, Or ||
mnd too feehle to support the hody. t

legs ure bird I
fruit. small apimals, and young DIFGs "~

lives on pulpy

Nature

sufficient to cause the in-
stantaneous death of a dog
or a cat. Dr. Christison
was the first who ob-
served the fatal poisoning
of & man by eytisin, and
more than a hundred cases
of poisoning by this al
kaloid, of which the ma-
jority were fatal, have
been recorded in medical
literature.  Children par-
ticularly, who had eaten
of the pods or seeds of
laburnum (ten seeds kil a
child), but also adults who
by mistake had  taken
flowers of this plant in-
stead of false acacia to
propare a tes, wore dan-
gorously affected.  The
symptoms of this kind of
polsoning are not ot all
chamcteristie, and unfor-
tunately no antidote is us
yot known for it,

e ————
Jupanese Coment,
Mix the best powdered

CYCLODE OF BODDAERT, AT THE JARDIN DES PLANTES, PARIS,

loosen gll of the anfmals we guickly as possible, aa in & case
of fire, the bar, A, is moved longitudioally by means of the
‘It-\'--r, F, bringing the notehes in the bar apposite the bits,
[ B, ns shown at E (Fig. 1), permitting all of the animals to
’ escape simultancously,

rice with u little cold
water, then gradually sdd
hoiling  water until w
proper conglstence s ae-
quired, being careful to Keep it woll stirved all the time;
Instly, it must be boiled for one minute In w clean saucepan,
This glue is beautifully white and almost transparent, for

which renson it is well adapled for faney paper work, which

requires a strong und colorloss
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NEW AOGRICULTURAL INVENTIONS,

At one side of the desk there is a plung- |

-,‘ﬁmydutm from having frequently crossed the

dium dimensions.

- ing bichromate battery; the Induction coil is placed in the |  An improvement in the class of churns bavi \ recipro
Mhmm"m the last side-wheol steamer | middle and is connocted hy one of its wires with the lead of | cating dasher which is operated by a spring me ’. has been
' Y of Hebbardsville, Ky. Thi

built for the Cunand Company, will beglad to know what liss | an ordinary lead pencil, which serves the double purpose of | patented by Mr. W. L. Allegru, ,
becomas of their favorite vessel. A foreign contempornry making u visible mark on the paper and of conducting the | improvement re Intes to the construction the churn cover,
gives the following account of her. ourrent. The metallic plate which supports the paper isalso | which is composed of two separate disks, the lower oug
« Fow wonld recognize in the large twin serew steamer | connected with the coll and is sccured to the desk top.  When | being designed for gnthering the butter .
which left the Mersey lately, the once famous Cunard lner | it s desired to take an impression from the stenell it is placed [ An improved churn dasher, constructed so as to give the
Scotis, the last of the great paddie steamers built for lhl-'uv.'ru gheot of paper, and rolled with printer's ink reduced | mitk a eontinuous rotary motion as the -I'n-h"-x s moved up
Atlantic trade, and which, under the command of the late | with a littlo printer's varnish or with costor oil, | and down, lius been patented by Mr. Seth K .“ SITI, o8 l.'“"‘"
mh Judkins, was for years looked upon as the fastest - — > - |ville, Ky. The invention consists in wings cocontricelty
and favorite vesselon the line between Liverpool and New | A NEW BOUNDER. pivoted to arms attached to the dasher handle.

:
!

York. The Scotia was built in 1862, when, with the excep

The accompanying illustration represents a sounder Tor

A cultivator that is constructed so that its teeth may be

tion of the Great Eastern, she was probably the largest | direct working or translation, and of which over one hun- | elevated or depressed at will, so that it may bo hauled or

mail steamer afloat, being about 400 feet long
over all, 47 feet 8§ inches beam, and 4,050 tons
builder’s messurement, and fitted with a pair
of side lever engines of 1,000 horse power,
The mtroduction of screw steamers fitted
with compound engines for the Atlantic and
other ocean voyages has, of late years, en-
tirely superseded the paddle steamers, and o
fow years back the Scotia was withdrawn from
the Cunard Company’s sailing list, and was
subsequently purchased by the Telegraph
Construction and Maintenance Company to be
employed in their cablelaying operations
Extensive alterations were made by Messrs,
Laird Brothers, at Birkenhecad Ironworks.
The Scotia has been stripped of her masts, fun
nels, machinery, paddle wheels and paddle
hoxes, deckhouses, cte.; she has also heen
raised by the addition of a spar deck, and al-
tered about the after end to prepare her for
twin screws, and has been fitted with new
compound engines, and ailso provided with
three immense cylindrical tanks in which to
stow the electric cable, as well as with most
elaborate and approved steam machinery for
paving out and hauling in, also steam cap-
stan, steam steering gear, winches, etc. The
new engines are two distinet sets, on the com-
pouad system, with inverted cylinders, 88
inches, and 66 inches diameter, and 3 feet 9
inches stroke, supplied with steam at 75 Ib.
pressure from three double-ended cylindrical
boilers, and are calculated to drive the vessel at a speed of
about 111¢ knots an hour
THE ELECTRIC PEN.

Ourengraving, which we take from La Nafure, represents a
new electric pen devised by Messrs. Bellet & Hallez d’Arros,
who deserve credit for having remedied several imperfections
which existed 1n the first instruments made on this principle,

This pen was suggested by the familiar experiment of
piercing a card by the passage of an electric spark from a
Leyden jar.  The spark of an electric machine or an induc-

tion coil passing between metallic points or between a point
and a conducting body is
capable of piercing  card,
and will, of course, much
easier puncture a sheet of
paper. When the sheet of
paper rests upon a metallic
plate and the surface is tra-
versed by the electric pen,
the plate and the pen being
connected with the poles of
an induction coil, a line may
be produced by a series of
- very fine perforations, which
will vary in number in a given
space with the rapidity of the
discharges and the rate of the
movement of the pen. The
principle of the pen is very
simple, but before the practi-
cal utilization of it was
reached, many difficulties had
to be surmounted Among
these we may mention the
tendency of the sparks to
burst forth, when (he pen is
within a short distance of the
paper, puncturing the paper
in all directions, making it
impossible to draw a clear
line from the start. The
operator was also liable to
severe shocks. Another dif-
ficulty was the distance be-
tween the successive perfora-
tions. These imperfections
bavebeenovercome by Messrs,

A NEW FORM OF SOUNDER.

dred have been constructed for the telegraph lines in
India.

It differs from an ordinary sounder in the arrangement of
the armature, which is supported by a vertical spiral spring.
This spring serves to restore the position of the armature
when the current ceases, as well as to relieve the lower bear-
ing of nearly all friction. The prolongation of the arma-
ture acts as the beam, and plays between the two stops
shown in the engraving.

To insure very good insulation for damp climates, the coils
are rendered solid by repeated immersions in a compound of
resin and beeswax (for hot climates, ten parts of resin and

NEW ELECTRIC PEN.

drawn over the road on its own whools, has
been patented by Mr. Wm. Jones, of Mill
Point, N. Y. It will cultivate or make a
furrow close to a fence or hedge.

An improved machine for stacking and
ricking hay and straw bhas been patented by
Mr. B. E. Jonos, of Boonville, Mo. The in-
vention consists in a combination of deviees
which cannot be readily described without an
engraving.

Mr. A. W. Meyer, of Labaddie, Mo., has
devised an  improved straw elevator for
thrashers and separators, which consists in the
combination of a fan blower, a pivoled screen
held in o horizontal position by o welghted
arm, and & conductor spout, with a stacker
having cross slots in its floor.

An improved sulky seraper, constructed so
that it may be readily adjusted to the various
positions required for collecting, carrying,
and dumping the load by the driver from his
scat, has been patented by Mr. William C.
Marr, of Onawa, La.

Mr. James M. Matthews, of Knpoxville,
Tenn., has patented an improved plow, which
has a semicircular iron beam upon which the
mould board is made adjustable.

Mr. Sam. T. Ferguson, of Minneapolis,
Minn., has patented an improvement in horse
rakes, which consists in a yielding or flexible
lever, which may be held by the hand of the
driver, und which may be readily changed to
a rigid lock lever which will hold the teeth of the rake to the
ground without the aid of the driver,

_— e o
The Fur on the Tongue.

The nature of the fur on the tongue has been the subject
of a study by Henry T. Butlin, F.R.C.S., and the results of
his investigation are given in a paper read at a recent meet-
ing of the Royal Socicty. The author finds that tongue fur
consists chiefly of (1) débris of food and bubbles of mucus
and saliva, (2) epithelium, (3) masses which at first appear to
cousist of granular matter, but which are the gleea of certain
forms of schistomycetous fungi. In order to ascertain the
true nature of the gloea, and
to obtain it in a purer form,
it wascultivated upon a warm
stage. Several fungi were
discovered, butonly two of
these were present in every
instance, Micrococcus and Ba-
cillus subtilis, and as the glea
produced artificially was simi-
Jar to that existing naturally
in thetongue fur, it is be-
lioved the fur is composed
essentially of these two fungi.

Micrococenus developed freely
and abundantly, forming large
masses of yellow or brownish
vellow color. Bacillus did
not develop, but existed in
greater or less atundance in
all the cases examivced. It
appeared to be identical with
the Leoplothriz bueccalis de-
seribed by Robin.  Although
it did not develop under
artificial conditions, it is pro-
bable that development takes
place freely upon the surface
of the tongue. Its habitual
occurrence there, and the pro-
sence of spore-bearing  fila
ments, favor this view. Be-
sides these fungi there were
present in more or less abun-
dance, Bacterium termo, Sar-
cina ventrieuli, Spirochata pli-

catilis, and a larger form of
Spirdlum or Vibrio. The first
of these fungi existed in some of the furs, and twice de
veloped with great rapidity. The second was frequos

Bellet & Arros, by reducing
the strength of the seécondary current, so that it has only
sullicient power to pierce the paper, and will not, therefore,

one of wax

well). The range of the instri-
by its working without fresh adjust-

answers

ment is shown

give a perceptible shock. The paper which is to form the
stencil is dipped in a solution of salt and dried; this opern
tion prevents oo many sparks from issuing from the pen
and insures an absolutely true and clear line. The interrup

or with 20 through 0. When very delicately adjusted,

, |one Daniell’s cell through 81,000 ohms is just able to work

the instrument if the stops be extremely close together.

ment, either with one Daniell’s cell through 6,000 ohms

present, and generally developed quickly, forming I
masses of o yellow or yellowish brown color. The Spiroe
occurred in only two or three of the specimens e

ter is of novel form and is operated by the magnetized core

—G. Dubern, in Journal of the Society of Telegraph Engi-
of the induction coil. The apvarstus forius a desk of me- ; bl e s

neers,

sist of the same fungi as the tongue fur, but the
Bacillus were louger, probably owing to fewer disturh




Scientific Qmerican,

499

burger, Wholesale Furniture Manafactarer, Hoster and

mado an ssivnmont not long ago to seoure  Klizaboth sta., Now York. says: * Your Boller Liquid 1s

':\\"M Kr, after um mn.

A Lerpriae. eoonamy, r deal.

) FeOtabIAl Wi Bustnoss and 1o rotain bis old ous.

1ors. 10 this ond, ho hns pened & store & No. 60 Kast

1 aota s seont for o number of loading musi.
manufroturors,

\arge for Insertlon wnder this Aoad s One Dollary

| each insertlon , abovt elght wordas to a line,
- Adivertisments must be vecclved  al pudlication afice
@ carly as Thursday morning (o appearin next issve,
~ "The best results aro obtained by the Imp, Barcka Tar.
bino Whoel aud Barbor's Pat,Pulverising Mills, Sond fo
vw::mw Darbor & son, Allentown, l'.'.r
ohinery  Atlantio Stoam Kngine Warks, Brooklyn, N.¥ .
Walrus Leather, Solld Walrus Wheels; Wood Wheels

covarod with walrus leathor for polishing. Groeno,
[Twoed & Co., 18 Purk Plaos, Now Yore. e

clalty, by K. & . Holmos, Rufmio, N Y.

‘Weo will rent wholo or part of third story In our baild
Ing, with powor for lght manufaeturing. Siee, 4 x 80
* han 8 windows nnd power elevator. Loeated on
N Y Contral Rallrond. Romo Revolver and Novelty
Works, ltome, N, ¥
Milling attachmonts for Lathes. W.Matn, Plermont,N.Y
JImproved Blind Staples, B. C. Davis, Ringhamton, N.Y
Trout sure to bite. Clr, free, Hill & Co, Lawrence, Mass.

TL W, Johng' Asbestos Liquid Palnts are strictly pure
tnaoed oll palnts, and contain no witer, They are the
Best and most economicnl paints (n the world.

A party owning, free of debt or other Inenmbrance,
In an excellent looation, & new, neat, and substanttal
faotary, fitted with neodful power, machinery, tools, pat-
torns, mnd matorialy, mod i snocossful opermtion, manu.
fuotaring an cotirely now, tirst-olass suwing machine, for

| Maucooss | am using bard well water, but your Liquid
provants the formation of seale, and my tubes are clean,

others.* A, I Downor, 17 I'vok Blip, Now York.
kept at T Liberty 5t., N.X, Wm Sellers & Co.

Injoctor, worked by asingle motion of o leyor

Beat Powor Punching Presses In tho world, Highest
Contennial Awnrd, A KL Merrlan, W, Meridon, Conn.

Deoxidized Bronze, Patent for machine and engine
Journals. Philadelphia Smelting Co., I'hila., Pa.

Having enlarged our cupacity to 06 crucibles 100 b,
onch, wo are prepared to make castings of § tons welght.
Plttaburgh Stool Coasting Co., Pittaburgh, Pa.

Milling, Profiling, Cam Cutting, Revolving Head Screw

. Pratt & Whitney Co., Hartford, Conn.

Haod Fire Eogines, Lift ana Force Pumps, for fire

and all other purposes. Addross R y &£ Co,, 8

Downer's Anth-Incrustation  Liquid,-J. W. Han |

:

or Cureamox. By Rev,
Philadelphia: Willinm
pp. 185, Price 40 cents

Ax Exrosiriox
Joseph  Gross,
SByckelmoore,

Mr. Gross in an aged clergyman who sticks (o Genesls,

| 1 ahall continue to use It and heartily recommond It to | Homlly, Genesls (s right; goology olashes with Genenlng

therefore geology Is wrong  The logle Is good, The

For Shafis, Palleys, or Hangers, call and soe stock | Urual custom is (o assert that Geoesls mesns what it

does not say; then bulld up & scheme of geology resting

W, Sellers & Co,, Phila,, have Introducod a new | 0 on imagination than on fact; then say that geology

and Geneals agreo,  Mr. Gross Is guilty of no such folly,
He doos not know much about geclogy, further than
that ftdoes not agreo with a literal Interprotation of
Genosds | and 1L His major premise being, to his
mind, unassailable, his concluslon Is Inevitable,
Geology and Genesis cannot be harmonized without
mutonl destroction, Ho rests on Genesls,

Falls, N, Y., and 9 Liberty St., N, Y. elty, U 8 A,
S —

NEW BOOES AND PUBLICATIONS,

Oriery, Proaness, ANp DESTINY OoF THE
ExoLisn LANGUAGE AND LITERATURE.
By John A. Weisse, M.D. New York:
J W. Bouton. 1870. 8vo, pp. 701.

If pot the first, certaloly the most thorough and com-
prohensive, study of the origin, development, and ver-
bal structure of English speech that has over been
made by sclentific methods, In its preparation Dr,
Welsse has studled with slngular ncuteness and patience
the vocabiluries of typlcal British writers In every age
from the year 8§07 to the present, tracing the origin of
the words used, and the varying percentages of words
| drawn by different writers In successive ages from the
‘ different  sources — Anglo-Saxon, Gothlo, Janish,
Swedish, German, Dutch, Flomish, Welsh, Cornish,

whioh & Birst-class patent lus Just boen allowed, of which  Scotch, Irlsh, Armoric, Greek, Latin, French, ltalian,
ho s sole owner, destres ontirely rollablo parties of Spanish, Portuguese, Russlan, Arabic, Hebrow, and
ability, experionco, and cash, to tako charge of the manu- | Armaic—all of which have fed the grand stream of
Tacturing and sales dopartmonts (n a partnership orstock  English speech. Contrary to popular notions, English
company  Best roforonces exchanged, Address P. O. | yx at present spoken s, In Its vocabulary, about three-

Box M4, Ontoago, 111,

‘Wanted — Machinist, with small capital, to invest in a
KOO business, to tako charge as foreman of & foundry
and machine shop  Apply to or address W . B. McKeldin,
Athens, MoMinn Co., East Tenn.

For Solld Wroaght Iron Beams, cto,, seo adwrthc-l

mont,  Address Union Lron Mills, Pittsburgh, Pa., for
Illhwh. oto.

For Stationary or Portable Engines,Clrenlar Saw Mills,
Grist Mills, and Mill Machinery.good and chesp, address
the old manufacturers of Cooper M1g. Co., Mt Vernon, O,

H, Prentiss & Co,, 14 Dey St,, New York, Manufs,
Taps, Dies, Sorow Plutos, Reamers, eto.  Send for lst.

For Scrow Cutting Bngine Lathes of 14, 15, 18, and
2in Swing Addross Star Tool Co., Providence, R, I.

The Horton Lathe Chucks; prices reduced 30 per ceat.
Address The E.Horton & Son Co., Windsor Locks, Conn.

Lincoln’s Milling Machines; 17 and 20 in. Screw
Lathes. Phoenix Lron Works, Hartford, Conn.

Bollers ready for shipment. For a good Boiler send
to Hilles & Jones, Wilmington, Del.

Shaw's Mercury Gaoges, 5 to 50,000 1bs.; accurste, re-
Uable, and durable, T. Shaw, 918 Ridge Ave., Phila., Pa.

A Cupols works beat with forced blast from s Baker
Blower. Wilbraham Hros,, 2818 Frankford Ave., Phila.

Presses, Dies, and Tools for working Sheet Metal, ete,
¥ruit & other can tools. Bliss & Willlams, B’klyn, N. Y.

Forsalth & Co,, Manchester, N, I, and 213 Centre
St.,, Now York. Specialtios~Bolt Forging Machines,
Power Hummers, Combined Hand Fire Engines and
Hoso Carringes, now and 24 hand machinery. Send stamp
for llustrated eatalogues, stating just what you want,

Linen Hose.—Sizes: 134 in., 20c.; 2 In,, 25¢; 234 in.,
o, per foot, subject to large di t. For price lists
of all sizes, nlso rubboer Hined linen hose, address Eureka
Fire Hose Company, No 18 Barclay 8t., Now York.

Nickel Plating.—A white deposit gunranteed by using
our material. Condit, Hanson & Van Winkle,Newark.N.J.

The Lathes, Planers, Drills, and other Tools, new and
pecond-hand, of the Wood & Light Machlne Company,
Worcestor, ure bolng sold oot very low by the George
Plooce Machinery Agonoy, 121 Chinmbors 5t., New York.

Hydmulic Prossea and Jacks, now and second hand,
Lathos nnd Machinory for Polishing and Bufing Metals,
E. Lyon & Co., #0 Grand St N. Y.

American Frult Drier Mfg. Co,, Chambersburg, Pa,

Sheot Motal I'rosses, Forracute Co,, Bridgeton, N, J.

Vertieal Burr Mill, €, K. Ballock, Phila., Pa,

Eclipse Portable Enginoe, See lllustrated adv,, p. 414,

Dismond Engineor, J, Dickinson, 4 Nassau 8t,, N.Y.
Vertical Bogines, F, O, & A, E, Rowlaud, N. Haven, Ct,
Excelslor Steol Tube Cleaner, Schuylkill Falls, Philn,, Pa

Bolld Bmery Vuleanite Wheels—Tho Solid Original
Bmery Whool = other kinds imitations and inferior.
Caution, ~Our name s stamped o full on all our bost
Standard Belting, FPaskiog, and Hose. Buy that only.
Tho bust In the cheapost. New York Belting and FPack-
ng Company, 57 nod 88 Park Row, N, Y

Pulverizing Milly for all hard substances and grinding
purposes. Walkor Brow, & Co., 231 & Wood 8¢, Phila,, Pa,

Split Palloys at low prices, and of same strength and
appesrance as Whole Pulloys.  Yocom & Son's Shafting

Works, Drinker 8t,, Philadolphis, Pn.

Steam Hammors, Improved Rydrmulie Jacks, and Tobo
Expanders, R, Dudgoon, ¥ Calumbia 8t,, Now York.

Machine Cut Brass Goar Whools for Models, ete. (now
st} Models, experimontal work, and machine work
gonomlly. D Gllbort & Son, 212 Ohestor St., Phila., Pa.

Eloyators, Frolght and Passenger, Shafting, Palloys,
wod Hoangoers. L. 8 Graves & Son, BRoohoster, N Y.

Holly System of Water Sapply aud Fire Proteetion for
Citlos nnd Villagos Boo ndvertisoment ln SCIEXTIVIO
AMBHICAN of this wook,

We have openod a sample depot for American goods,
and winh Lo negotioteo with manufaoturars sueking Span-
Il mrkots,  Wao shindl be gind to recolyo catilogues,

prioo Wate, aod snplos of Amorioan products,  Addross

Herrero Hormanos, Cadls, Bpaln,

quarters Grieco-Latin and  one quarter Gotho-Germanie

| or Anglo-Saxon. In other words but one-quarter of the
| words in use by English writers and speakers have come
| from the Iatter family of languages, and the tendency
is and has been stondily toward the increasing of the
| percentage of Grwco-Latin words. As to the destiny of
the English langunge, Dr. Wolsse belleves with De Can-
dolle that In a contury or so it will dominate the world,
The English speaking peoples are s multiplying coloniz-
| ing, conquering race. Already they command nearly
half the world’s commerce, though numbering but one-
fifth the world's population. They have more books
and newspapers than all the rest of the world, and more
| inventors and Inventions. In directness, compactness,
and simplicity of grammatical structare, English speech
surpasses all other which make it
everywhere the language of the telegraph—and it only
needs rectification as regards its spelling to be soitable
for universal adoption. Dr, Welsse's book Is a mine of
curious and valuable information, and has made its
mark as one of the few great works of the age.

MaeNETIC VARMATION IN THE UNITED
States. By J. B. Stone, Ph.B., C.E.
?ego York: 1878. 12mo, pp. 130. Price

1.50.

Every practical surveyor will appreciate the advan-
tage of a compilation of the recorded in relation to
the variation of the compass t the United
States. This Mr, Stone basbeen at great pains to make,
and to supplement his tables with such Information as
will enable the surveyor to determine easily the allow-
| ance that must be made In any case for the difference
' {n variation between any dates. There is added a brief

account of the nature of terrestrial magnetism, the va-
_rious theoried ns to its origin, its chunge In intensity,
l und duration, and the progress of magnetic observation,

The book msy be had of Mr. Stone, Boonton, New
| Jersey

Grarmioan Coxpuring Tasre. By Lieut,
William H Bixby, U. 8. A, New York:
John Wiley & Sons.

It would be impossible (o say, without a wide and va-
ried series of practical tests, whether this ingenious
table is a curiosity merely, or an instrumont of great
practical utility, The credit of its construction s
given to Lal French Insy G | of Bridges
and Highwaye, It certainly enables one to arrive at
the results of many complicated mathematical opera-
tions almost by simple inspection. If we had much of
that sort of work to do we should not hesitate to under-
| take the mastery of its use, The time and labor spent
on Its proparation surely ought to bring some practical
return.  Young offico workers may do well to give ita
trinl  The errors are sald to be within one half of one
per cont,

Reront oF NEW YORK STATE SURVEY FOR
1878, Jumes T. Gardner, Director.
Albany: €. Van Benthuysen & Sons,

The fleld work of the past year was prinoipally npon
that part of the central belt of triangles from Albany
westward, lying in the countles of Onelda, Madison,
Onondagn, Oswego, Cayugn, Wayne, Sencen, and Yates,
! The nts | I an ares of about 2,000

nquare miloy, in one of the moat wealthy and populons
| parts of the States, contalning two important eltion and
‘nvnrly two hundred villages and hamlots, Every onoe
of theso towns was found to be misplacad from one to

' two miles on all existing maps,

Prasrere’s Maxvarn. By K, Cameron,
‘ New York: Bicknell & Comgtook, pp.
53, Price 756 cents,

A practical little handbook deseribing the tools and
materials used in plastering, the appearance and action
of differont Hmes and eements, methods of making and
ppplylog mortar, aud  giving, In small space, o lnege
amount of Information useful to plastorers.  Both pubs

| Yishers and author have done thelr work well,

HINTS T0O CORRESIPONDENTS,

No attention will be pald to communications nnless
accompanied with the full name and addross of the
writer,

Names and addresses of correspondents will not be
glyen to Inqoirers,

We renew our roquest that correspondents, In referring
1o former answors or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question,

Correspondenta whoso Inquiries do not appear after
o reasonable time should repeat them,

Porsons desiring speclal Information which s purely
of a personal charactor, and not of general Interest,
should remit from $1 to 85, according to the wubject,
a8 we cannot bo expected to spend time and lahor to
obtain such Information without remuneration,

Any numbers of the ScieExtirio AMEnmicax Svrrne-
Ny reforred to o these columns may be had at this
offico, Price 10 cents cach,

(1) G. M. writes. I want to make an en-
gine, 6 inches atroke and 4 Inches diameter, of brass,
How large should the ports and exhaust be, and how
can I make tho cores for tho same? A, Steam port
Nx2y Inch, exhaust X x0§ inch, Consult & moulder
on other points.

(2) W. W. nsks: Does the upturning of
virgin earth (not’ marshy districts) from 1 to 20 feet
deep, and fllling up hollows, produce malaria in any
form? A. No,not in a healthy region, Still if any one
in the neighborhood shouid afterwands suffer from an
{ilness which the attending physician was too ignorant
or too lazy to discover the cause of, the patient would
probably be told that he was a victim of malaria. Ma-
laris appears to be a convenient verbal pack-horse fora
wide range of modical ignorance.

(3) G. H. O. asks (1) for a recipe for a pre-
paration for sealing bottles that s insolable in aleohol,
A. Soften giue in cold water and melt it in the water
bath to form a very thick paste. To this add good gly-
cerine in quantity equal to the dry glue taken, and con-
tinue the heating to expel as much of the water as possi-
ble. This may be cast on a marble sisb to coal, and
melted for use as required. This is not solable in alco-
holic liquida. 2. Is there any liquid as good as alcohol,
bat cheap, for preserving insects, snakes, ote.? A.
Alcohol is one of the best; a solation of arsenlous acid
may be employed for insects,

(4) J. S. B. writes: I contemplate putting
{n an engine to run my presses and heat the office,
About two effective horse power will be required, and
the office is about 20x40, 9 feet high. 1. Will either of
the engines of the following dimensions do the work,
and which will be the best? One is, cylinder, 3yxf
inches, 250 revolutions per minute, boiler of the locomo-
tivestyle, diameter 23 inches; length of furnace 23 inches;
width of furnace,18 inches; height of farnace, 16 Inches;
number of tubes, 18; diameter of tubes, 2 inches; longth
of tubes, 41 Inches, Theothier is, cylinder, 4x8 Inches,
240 revolutions per minute; boller upright; dlameter,
24 inches; height, 60 inches; number of tabes, 26;
diameter of tubes, 244 inches; Jength of tubes, 30 Inches;
grate surface, 207 square feet, A, Use the larger engine,
dx6. 2. Will it be necessary to plice the boller bolow
tho level of tho heating collst A. No, you can use
trap to return tho water to the boller. 8. Will it be of
any nse to attempt to utilizo the cxhaust stoam? A,
Utilize it by heating the feod water,

(6) C. L. H. asks for some method of keep-
ing mounlding clay molst for somo length of time. A
Mix a little glycerino with the water,

(6) C. E. A. asks what cement to use for
fastening minoral speclmens to woods—as In making
mineral caskets. A, Good glue or sealing wax answors
vory well, Thiok solution of shellae in aleohol or in o
hot agueous solution of borax will also answer the res
quirements.,

(M E. A. R, nsks how to preserve natural
flowors, A, Tho fresh leaves aro spread and pressed
Into n suftablo dish with altornate layem of fine, thor-
oughly dry sand, na hot as the hand can bear, When
the sand has coolod they mny be removed, smoothed,
and dipped for s fow momonts In clear Frenoh apirit
varnish, and allowed to dry In the afr, By many melted
whito wax s proferred to the vamish, This latter
must not b too hot, Tho drled leaves are dipped in
the molted wax, drswn sovern] times over the edge of
the vossol to remove excess, and bung up until the Alm
of wax Is thoronghly cooled and hardened,

(8) I T. N, writes: 1 bhave a marine
barometor and do not understand exactly what offect
the atmosphere has on 16 to foretell raln, snow, or wind,
oto, I havo askod othors thut have themg they differ,
and appoar to know no more than myself, Pleaso give

winds and storms are nsually preceded by o sudden fall-
Ing of tho mercury, The approach of fne weather Is
Indloated by the elalog of the mercary,  Tho rislog of
tho murcnry 1o wintor ledloates frost; in

It Indicates voow: while ite full Indicates & thaw, In

E—

wultry weather coming thundet is Indicated by the fall.
ing of the mereury, Wheti the heaght of the mercury
alters slowly, the kind of weather Indieated will cons
tnue for a long time. 11 1t falla it will be foal; If it rises,
It will be falr, Fluctustions in the mercurial colamn
Indicate changeable weather, These roles may be ro-
lled on In o genersl way, No positive rules can be
Kiven,

®) W, H. D. asks: What will eolor char-
coa) and tallow s dark red—a good permanent dye? A,
We know of no satisfactory method of dyeing charcosl
rod, Porhaps the admixtare of & small quantity of red
ocher or Derlin red with the tallow would auswer the ro-
quirementa,

(10) J. B, writes: T am engaged to some
extent In brass casting, using old metal almost excln-
alvely. T am unable o make sound castings, and devire
some Information, 1t Is not the fanlt of the moulds, as I
have no trouble with new metal. The trouble reems o
be s sort of white scum of oxide which forms very
rapldly, whick, going Into the mould with the metal,
makos the castings porous and rotten. A. Stir the
molton metal well with » stick of green wood, and
sprinkle the surface with alittle dry argol and salam-
moniae before pouring.

(11) C. T. E. asks: 1. What are the ingre-,
dients and quantitios for msonfacturing black and
brown hair dyes? A Soo p, 348, Cooloy's ** Cyclopedia
of Practical Recolpta,' 2, What §s the best method of
preparing violln rosin? A, Molsten the powdered rosin
thoroughly with turpentine spirits, agitate with aboot
ten parts of water.and boll the milky Jiquid for an hour,
Filtor dry, and fuse the residue at a gentle heat,

(12) J. C. W. writes: In the May 10th
number of the Screxririo Axxricas,under * Notes and
Querios, W, A, B. saka how to procure powdered all-
ver soch nn i used in the Righi telophone. You sug-
gest & mechanical process, 1 beg Jeave to offer the fol-
Jowing, which Is mainly an old chemical method, and
may or may not answer the reqalrements of W.A. B.:
Make o solution of nitrate of silver by dissolving the
crystallized salt in pure distilled water, and of such
strength as that aboot 60 grains shall be in one gallon
of the water, By making the solation stronger or
weakor, more oz less cosrseness of the powder will re-
sult, After solution is made immerse In it a strip or
strips of clean copper sheet, and set the whole aside for
abont 24 hours, when the silver will have been precipi-
tated opon the strips of copper in a fnely divided me-
tallic state. Iam inclined tothe opinion that frequent
or constant agitstion of the Nquid will produce 3 betice
result than if the precipltation is allowed to proceed nn-
disturbed, but cannot say positively that it will. After
the action is completed shake or agitate the vessel so as
o detach the loosely adbering coat of sflver from the
copper strips, and having removed the latier, collect the
silver by filtering the liquid throogh paper, rinsing all
the precipitate into the filter. After the water bas
passed wash the precipitate with water containing one
or two per cent of aqua ammonia until all the copper (or
cupric nitrate) is removed from the silver powder. Any
accidental chloride of silver will be thus removed also,
Then let the water draln out of the Slter until it conses
to drip, when a continuation of the washing may be re-
sumed, using strong alcohol. This will displace moss
of the water. After this wash out the alcobol with
stroager otber or ether contalning no water, then ex-
pose the filter (opened freely to the alr) to s warm tem
perature, avolding the approach of flame, for fear of set-
ting fire to the ether, The precipitate will dry rapidly
and may be casily rubbed to a fine soft metallic powder
by passing throagh a fine sieve.

(13) 8. M. L. writes: 1. I wish to construct
a wheel scven inches fn diameter and two inches thick,
The wheel runs diametrically, ooe half in vacuam and
one half In open alr, The wheel sits borizoutally, the
shaft being vertical. The distance betwoen bearings I
about five lnches, What is the smallest sized fron of
steel shaft 1 conld use with safecy? 1estimate the sbde
pressurc to be about 200 ibs. A, %36 inch. 2 If o tube
be placed in water, and the airexhansted from the tabe,
the water will rise about 30 feet. If a turbine wheel
were placed in the tube, about on 3 level with the sur-
face of the water, would the water exert & force on the
wheel eqaivalent to a fall of 30 feet in open alr, suppos-
ing tho weight of the water above the wheel to be taken
offt A, No. 8. Is there any safe role for estimating
the horse power of turbine wheels under a given press.
ure, and the number of revolutions they will make,
and tho amount of water they will pass, In a given time?
A. Turbine manufacturers bave such rules. 4. Can
you name a good reliable history of the attempts to In-
vent perpetual  motion machines, ons which gives
sketches and deseriptions of tho most Important plans
that bavo been dovised by Inventors? A, ** Perpetunm
Moblle, or Search for Self Motive Power,” by H. Dircks,

(14) C. A. 8. writes: In the Scmextvie
AMERICAN, pago 230, volume 33 (Apeil 13, 187%), s given
A procoss for copylug tragings by the afd of photography.
It In clabned that this process will give a copy in dark
(deop blue) lines on & white ground, 1 have repeatedly
tricd the process, over and over again, but have not yot
succoeded In getting the result desired. The best result
Tean get Is o copy of dark blue Hues oo a nearly equale
Iy dark blue ground, the ground being only o shado
lghter than the drawlog, however long I may leave the
papor exposed to the light,  Will you please inform me
what the tronble 1aY A, Potassium ferrocyanide pro-
duces In solutions of the ferrous (proto) salts & blulh
white (nearly white) preelpitate, which by absorption of
atmospherio oxygen spesdily acquires a distinct blug
color, Tho romady In obvions—sharten the time of ex-
postire to the alr, dilute the solutions
(15) R, V. H. asks: How ¢
verlng solution #o I can apply
sllvor plator Thave a

rules by which the changes aro Indicated, A, Migh | 444 deachms
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drod and twenty feet long, We have a great deal of
tronble In kveping our unlons tghty tho steam Ls usod
for hoatlng purposes, ons line of plping 120 feet, ono
line of waste pipo 120 feot long, which ontors n steam

, [ temp, A, Yes, with entire success, If yon put in enongh

of them and it s properly done,

Mixeravs, gro.—8pecimens hnve been re-
coived from the following correspondents, and |
exnminod, with the results statod:

O, A J.<Tt s ehinlooelte or copper glanco, with mals-
ohite~n valuablo ore of copper If found in waMefent |
quantity, The por cent of copper in It can only bo des |
tormined by a quantitative analysls, <A, 8.<The so-
called ore conelats ehlofly of fron siphide, bronge pow-
der of Dutoh gold loaf (hross), shect metal elippings, and
moreiry,  Evidently an sttempted imposition, K. J, L,
«Tho gravel conslats chiofly of quartz and miea, Some

(16) T. A. writes: 1 am thanking of got-
ting & condensing steam engin, and have boen told that
m- kind of engine takes somo 0 to 80 times more water
(tor condonsing purposes) than wonld & non-condenwing |
ongine,  Conld L use two wells for this parposs, by run-
ning the condensed steam (water) to the meoond well,
and then the next day uso this snme water for condans.
ing prrposes again; and thon renning it to the Arst well
arain, and 0 back and forth, using the same water over
and over again day after day; and if so how much water
wonld be actually lost or cvaporated each day, say ina
12 hours' run with 50 horse power engine? A, Your
mode of nsing two wells will answer if they are of suffl-
ciont capacity to give time for one to cool off while
nsing water from the other.  Tho water should, in cool-
ing, be reduced In temperature about 40 dogreos, If
your boiler and engine are tight, the loss would proba-
bly not exceed 5 per cont. But s a condensing engino
necessary in your case, and if =0, why?

(17) O. E. writes: I want to make an elec-
tro-magnet capable of lifung 1 ounce 4{ of an inch. 1.
What size and Jength of wire and core onght I to use?
A. Make the cores1y inch Jong, 14 inchin diameter,
wind them with 6 of 8 Iavers of No, 20 covered wire.
2 What battery and conducting wire will be best, cir-
enit about 15 feet? A. If for continued use, use two or
thires cells of gravity*battery. If used occasionnlly, onp
cell of Grenet or Bonsen wonld do. For conducting
wire use No 168. 8. How shonld I fasten the wire to the
cora? A, The wire is not fastened to the core, For
method of making magnets and full particnlsrs as to,
proportions, resistance, oto,, koo SCIENTIFIC AMERICAN
SurrLesext No, 182, articlo on  Electro-Magnets, illus-
trated by over 50 cuts,

(18) B. C. B. writes: In a recent query,
C. R. H. axks if it is possible for anumber of persons Lo
move a table by electricity by placing their hands upon
it, without pressing upon it? You simply answer * no."
Now I would like an explanation. I have been one of
seven who moved a table in this way, it going around
the room in a cirele. We placod the logs In saucers,
Time to start about twenty minates. Ifitis not the
electric current, what isit? A, Muscle genemlly.some-
times muscle combined with a8 vacunm formed in the
palms of the hands of some of the table movers.

(19) H. G. A. 8. asks: Will you be kind
evough to tell me what abont is the total stainon a 73
octave pisno? A. A7 13 octave large concert grand,
of Stelnway & Sons' make, bears a total strain of 65,000
Ib. Parlor grands of the same makeaverage 20,000 Ib.
strain cach; and upright pianos, having alco three
strings to each note, from 20,000 to 25,000 ib., accord-
ing to size: the square grand planos, 7 13 octave,
being partly 3 stringed 1o each note, shout 20.000 b ;
7 octave square planos, two strings loe.chmﬁe.:bout
16,000 Ib. each. 2. Some thorough work on tuning
and temperament! A. The only standard work,in
which tuning and temperament are most scientifically
treated, which we know of as translated into the Eng-
lish language, is * Professor Helmholtz's Tooe Sensa-

(20) C. R. N. writes: 1. If there be a small
aperture in a steam boller, say one half inch in diameter,
will the steam exert a greater force to displace a plug
driven into it having a square end than If the end were
sharp and tapering; if so why? A. No, the pressure
act= upon the total ares of the opening. 2. Which has
the greatest power with an equal force applied, a crank
or an eccentric.the throw belng equal ¥ A. An eccentrie
is simply & crank.

21) E. A. W. asks: 1. Can a circular saw
be made to revolve &6 rapidly that it will not cut A,
No. 2. Which is the better conductor, a rapidly revoly-
ing saw or one st rest, or, in other words, will lightning
strike one sooner than the other? A. We think there
woald be no difference. 3. Which will run casier, a
wheel with boxing much too large for spindle, or one
having boxing that fits the spindle nestly? A. Well
fitted boxes best; the shaft is then always in proper line,
With slack boxes it generally would be out of line.

(22) J. T. E. asks: 1. What is the striking
force of a pile hammer falling twenty-two feet, welght

"usefal for the manufactiure of brioks, cheap pottery, eto,

of this may prove anriferous.—No name,~Tho wpeei-
mon containg ruch siliea, fron, and limo, Tt may prove

B, B, 8.~Quartz pebbles,—W. M. B.—Tho objeol It ‘

fousll ono of the extromities of the internal bone or shell 1
of 0 Belernnite, n cophnlopod which was very abundant
Quring the Crotaccons Poriod,to which the groon sand of
your State belongs. Tho animal was allied to and much
like the cuttle fishes and squids of the prosent day. Tho
portion you send 1s what tho sclentists call the phrag-
mooone, nnd wie divided Into deeply coneave alr cham-
bers (which you may seco by holding a specimon up to
the light), and these were conneoted with each other by
n tube, It was originally excecdingly dolioate, and owos
{ts preservation In its present bard state to tho Infiltra-
tion of calearcons spar,

COMMUNICATIONS RECEIVED.
On a Mathematical Discovery., By J, O, M,
e ———— S ———

[OFFICIAL.)

INDEX OF INVENTIONS

FOR WIIIOH
Letters Patent of the United States were
Granted In the Week Ending
May 20, 1879,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents,]

Adjustable bracket, B, T. Starr (v)....
Advertising tablet, J, B, Phillips.... ‘
Alr compressor, J. B. Pitehford .........oiiaaveea. 215560
Alr, purifying, clroulating, ete., A.J. Chase...... 215,578
Album, J. Kenn., ..o veees T Lo, « 215,524

8723

Amnlgnmating ores, apparatus for, J, M. Roae..... 215673
Animal trap, T, G. RI0O.cccsvwsesssisssnssinssnsssass 215490
Apple corer and cutter, Gunn & Mendenhall...... 25606
Arches and floors, apparatus for supporting con-

ters for masonry, W, Erwin ..o, 25556

Beehive, Byrd & Perkins .......... wee N30
Beer casks, regulating pressure in, F. Fehr . 25,506
Beer cask washer, F. Fehr.......... R LE
Beer, making, Meller & Hofmann . . N56M
Belt, electric, C. R. Eruger ........ . 205657
Belt fastener, Budlong & Talcott.. esrsense JN5567
Belt fustener, A. Loehner .......... . 540
Berth, sleeping car, F. C. Hills . .. N5018
Blottingsheet, B. B. Hill ................. . 550
Bolt blanks, manufacture of, W, B.Wud . 254N
Boot and shoe heel, B, Bradshaw.......... . - 550
Boot and shoe seam, J, JOT¥....ccveseannes vee enene 15460
Boot and shoe seams, covering stay for, C.D.Wood 215706
Boot and shoe uppers, crimping. S. M00re ........ 2155M
Boot rmck, H. C. Macdonald ............ » 21560
Boot treeing machine, J. E. Crisp.. « 21540
Bottle stopper, W, IH. G. Savage..... e 25082
Bottle stopper fastener, A. W. Porter. vee 20008
Bracelet, M. Kayser.....ovvovvinnnanns vee 215,401
Bracket, A. D. Judd ........ essssses 315,523

Brake shoo clamp, J, Taylor ....
Brick, ete., maker, H. Guthrie..

sesassee 215,001
.o 205,000

Bridge, B. HOOVEr. ccvvveiinie vevnvann e D552
Bucket, butter and egg. G. J. COOK .....couvninss «» 25,570
Butter packnge removable casing, G. J. Reocord... 215674
Butter print, J. B. Klnerson........... cvsnsnners veee 2508

Button hole guard, G. W. Prentice .
Calendar support, Pruyn & Hyatt ...

nineteen cwt.? A, 353 tons. 2. What will prevent | Car enupmm,.l G. Baader....... 215 552
water from foaming in steam boilers? What it | Car . W. H. Maple .. « ULLH
t0fosm? A. There are many canses for fosming, and | Car coupling. 1. B MeCormick.. oo 215,645
different remedies are sccordingly required. Often a @muplln.. G. H. Wilson...... oee 54T
Jitthe oil forced fnto the boiler_ will eheck the foaming | C2r1In& engine, R. . Barker . - SEAN
: ily. Carpet lining, 11. B. Meech.., vee 25643

(23) J. H. B. asks: 1. Can a current water ﬁ:ﬁ.“: :{;.:;r;z},ch N. R, Pratt. :::1: §

: N RIS T i AT |

wheel be mado that can be nsed successfolly for run- | Carriages. safoty truce cateh for, C. Relnhold ..., 216678 |
ning a flouring mill, and if £o what s the plan for such | Caster, poppor and salt, W, B. DOan. .....ccvvvirins 215,441

s wheel? A Yen, 2 Can the motion of machinery |
propelled by such & wheel be governed, and how? A. |
By a proper mil wheel governor. 3. What should the ,
quantity and velocity of & current of water be to pro- |
duce 8 25 horse power? A, Consult a good miliwright
or engineer a4 to the special conditlons of yoar case. |

(24) . M. asks(1) if it would be advisable I
10 have small pump exhaost Into bofler chimney, A.
It would be a mere question of convenlence. 2, Why Is
8 sipbon Indispensable to a steam gaoge? A. To inter-
pose between the steam and the diaphmgm of the gange
a short column of water, which prevents the heat of the
steam from affecting the gauge,

(25) A. L. G. asks if expavnsion joints can

. 254

Centrifugal machine, 5. Baxendale .. .
o557

Cereals, propared, L. 8. Chichester.. .

| Chaln link, C. W. Levalley........ ven 21540 |

Check marker, bank, C, B. James. . ..ooeeevcenss 2504

Cheeso boxes, machine for reducing the belght o(. !
D POIKING oo oisiievsinssssasnavasnidesaiunb 215558

. 215,60
205453 |

Chila's chalr and carriage, D, Gleason
Clder pross, M. P, Behonek.....ocovvvviiennns

Clay, purifying fire, W.T.,CM. & W.'I'.Christy, Jr. 215434 |
Clonk Dlanket, O, A, HOAZMAD . ovurvrrcnssnsaranss 215619
Clock caso, 8, O, Spring.....oeee veinns, oo 215508 |
Coal dellyerer, A B. X T. C. Davis .« 26510
Collar fastoning horse. Moore & Cameron ......... 215652
Colter and Jolnter, G. Dodgo. ......covvvunen . 6887

Corpet, Wo O FIokE o o0cvvanniese venees 215,508
Corsot, B. W. Bigelow.............. 3 o 00
Corset bono pooket, W. A Nettle lun . 25655

be used with success 1o & Uno of steam pipo one bun- ' Cot and bod Lottom, spring, E. OLmsted....eessens oA

| Lamp, W. H. H. Stineman.........
| Lamp, electric, C. F. Brash (r) ..

' Lantern, J. Gillig .

Cotton gin, W, B, IOOAOT . ouviiiiaiinmiiiiiiiia .,
Crank, sutomationlly and positively adjustable,
WV L CIREE <o asinsucsasnyoscasporsorsasssnscesanny
Curtain fixture, W, O, Bharp..cooiiian. o
Dosk, school and othor, It 1. Hoffman ..
Distance (nstrument, W, Allderdico
Door hanger, G Lo Waltt, o
Door, sereen, T, Crane ...
Drill Jar, 8. B, Hughes .o

215,076

" 216,00

| End gnte, wagon, O, Doocher,....... v 216,400
| Ena goto, wagon, C. H, Comstook (r) oo 8,790 |
Eyaporating and onlcining slkaline solutions, ap-
parntus for, T, Lo OXFman. oo 218,660
Pan, automatio, A, W. Lorlor.. 0 NN
Foneo, O, CRmp oo voe 2IBHT0
Fonoo, ¥, 1, Fiah..... o 200,40
Fonoo post, J, Frazlor voe 1B NT
Fonoo post, G, 8wenson. .. vor NHAN |
Fortilizor disteibutor, 5, 8, Morton ... <o 216 500
Fieonrm, brocoh-loading, W. R, Fineh... oo SIDAAD
Firearn, magneino, ', Bergoman]........ vov RIBDGT
Firoarm. rovolving. Cook & Rider ..., ... W0 200N
Firoarm halr trigor, B, A, F, Tocpporwoin... ... 215,008 |

Fire ongine, hand and horse power, A5 Walbridgo 216,00
Firo lightor for engines, C, E. Thompson ... ... 64
Fiue boller, vortionl, J. ﬁtmng ..........

ver 10,450 |
. A

Pox horn, Bucknam & Langrohr.....

" Fruit deler, Hommond & vanumn Bresvhe ey 216,008 |
Gaugo for applying lnee to goods, J. A, Dennla, .., 216,684
Goe burnor, FU, DL SUIIORD i ciiiniiiiiiian 218,540

Gas, utilizing tar and coko dust In Lhn mnmmm-
ture of, FL. A, Branoh, ... Saun wstesessnunsinse 218,804

Gate, J. 1. Ohristophor. .. o 216074
Gnto, 0. C, MoUarty....... «es 210 590
Gute, W. W MOKAY o oovviivirimrsninriiinis vor 21680
Gomn, dovieo for exhibiting, L, . Jeanno ... 1600
Glosa for atohing, mode of placing doesigns upon,

X POVIBNA s ascosssussvsssrbynviiesvsvasrsnseesnssss 206,047

Glasn prosses, dovico for nuuolllnu plungors to,

T 0L G issenasnnansansioes e 216516
Glove and shoe buttoner, 8. F,
Glove, corn husking, B, ¥, Rato.. ...
Grain binder, W, R, Dakor, ... e
Graln binder, Ross & Parker....
Grain binder, O, B Withington....
Graln separator, Switt & Lyon ..
Grave protector or shileld, D, Davis,.
Grinding mill, J. 7. Obonchain......
Gun Jook, T'. Duncan, <o
Hamo, W. T. Ramoy.......
Harnoss, . D, Thurma
Haorrow, D. I, Corker ..
Hay rako and tedder, J. A. Brown..
Hay ruke, horso, Kramor & Millor.
Hoeadlight, signal, M. Nicholson....
Heol pinte, T, 1 MeNish.......
Homp, flax, ote., drossoer, T\, Tebow .
Honey kuolfe, Hetherington & Bingham..
Hoop planer and polnter, J. Dobbins ....
Horso detacher, Slyh & Carpenter.

LT

Horso power, J. 1. Elward...... 215444
Horses, soaking boot for, J. D. Pierce . . 215,066
Horseshoo welght, A. D. Adama....... vee 215550
Hub, wagon, W. C, Tucker (r)....ccoe covinannnn o 8519
Hydrant or stand pipe, Gresthead & Martindale.. 25608

. 568 Wmclmeu porcelaln, R. H. Watson.

telecnph eoodnm
M.M.&R. P. Manly ......... dasndbrNATE creneees US6G
Journal, lubricating, F. B. Torrey.

Lamp, student, H. L. Coe.......
Latch and lock, . H. Danlels .
Lathe, wood turning, W. Enoch... . >
Lead and crayon holder, J. HOMMAD ... covvveeeass 2552
Lead, solution for eloeuolrm of, N. 8. Kelth ..., 2154

........ arnneurne

Marking tool, i C. BE. Wheel
Mash heater,J. qum

Milk cooler, R. Aucutt.........
Millstone driver, W. Patterson .
Moth box, H. Weldenbusch.....
Mowing machine, W. E. Budd..
Nocktie, H. Heath..covvvvenes snees
Nut lock, J. Smith. .....
Oll cup, A. D. Kilborn . .. . 56
ol MNMMMFM.MW 15471
Ore roaster, horizontal rotary, Biythe & Morey... 215562

Oven farnnee, G. Greve...oovvvieinns are A o 215,004
Oysters, preserving, K. L. Jewell ............ Sakbaba 215,633
Packing for plston rods, ete., L. Katzenstelin...... 2562
Puacking, metallic piston, W. A. Boyden (r)....... 8717
Padlock, C. H. Beebe ..... . 05,429
Paddlewheel, feathering, C. W!nsor 215,78
Paper bag machine, W. C, Cross .......... .es 5578
Paper cutter, gauge for, G. L. Jaeger............. . 553
Paper, machine for uniting, Carr & Bicknell ...... 21556
Pattern plate for draughting pmmnh.ndjm

ble, B. V. Heaford....... R L e T veees 215613
Pavement, street, Waite & Peck 215488
Permutation lock, Duncan & Alden . 215551
Planoforte tuning pin, W. Siedersleben ... .. 25,456
Pile, protecting wooden, Garratt & Lynch........ « 215600
Pillow, bolster, mattress, ete., T. 8. Sperry (r).... 8§72
Pill maker, compressed, J. H. GIll. ........... veaes 542
Planter, seed, J. M. & S, B. Helges ....... 25614
Planter, sced, B. C. Stmnge ....... 0552
Planters, marker for corn, J. H, Simkins . 215,684
Plow. J. W, Klineline ....... evesssssesansesnsstrannes 215,534
Pocketbook, satchel, ete., handle, llouort.lonh 215,050
Post office cabinet, 8. HOWOr. ... «vovvveeins cesnenes N682
Pressure regulator, finld, J. B, West... v 25400
Printing press, J M. Jones....... v 25450
Propeller pump, singlo, G. Norton... N5ATL
Propeller, vibrating, J. W, Irown . nsan
Pump, foree, N. LOgros, ..ovoiiieinnss . NS
Punching machine, J. ¥, Milligan. o NS
Punching machine, J. L. Pearson ...... . 15008 ‘
Rallway ditehing machine, D. Horrle ....... o 250
Rallway frog, F. €, Wolr ...oooiiiiiiiinann oo LSS
Rallway gate, automatio safoty, W, O, C, Ronlo 215,681
Rall jolnt, C. Flaber . .ooouviiies o o 506
Railway tio, I, Rooso.. : . 25678
Rallway tio and ohalr, D Y. CrORIOr vivovnsnirnnnns N5
Rallway traoks, flange plow and fce outter for,

C.W. Colony covvveninssninnnnns sesense sressneine 15,078
Rallway, wire rope, O, F. DOARO..covs cavesnrnnns o 215,55
Reflector, L. I Frink......... ] o 2A5M8
Refrigerator oar, O, F. Jauriot .. . 25025
Rooking chalr, F, Horrmann .. ... «. NS5
Rooking ohalr, folding, I. N. Dann .81
Rod end splittor, G, M. Poters ., .. 250
Ropos, coll holder for, W. 8. lllnfol'd. 25,000

Rubber cutter, ¥'. Baylos «i.iiy .....‘......:....... 215,680

[ $hovel, 1. L. Gravon

| Handkerchlofs, A, Tt . ... A

fad tron, Stamour & Maohotbo, Ir .. viiviervini, 658
[ fafoty Bolt, W Bronton o e oo 25,600
Saw oleanar, cotton gin, It 8. Muongor (£)......, A
Haw oloanoer for cotton ging, G. H, Mulkey ... . 600

Ronlos, onlonlator for wolghiing, FLOHL Blam, Jr, . 916,007

Hohoo! and hall seat, . W. Mallett ............ o 28042
Sowing machine, J. Kolth,.......... o s NbAM
| Bowlng mnohine, glove, 1L, P, llnanunn ......... 1508

Howing machine, slgeng, W. F. Warnook , . A5.00

Hheot metal shells, tool for drawing, J. 8, l'nlmur 216,59
Shirt, 1 M. & B DODDAIML oo covvis vvnvnnns sninis 215,42

| 8lphon oxhanst, A, P* mom..lr 21548
| SIALO, T, M. DDOAGO: ¢ veen sovsvesnsp anvsunesssoas 26418

Hlod ronner, W. T COMMAN. . oureiesrsrenesiion, 215 49
| Blolgh, C. 1. Ohus0....\00eieses 26T

Hlolgh Holl strap, A, A, BOVIN. . eerverns
Hole pricker and trimmer, 1. 8. Turner

..... 215550
o 5507

Hpurk arrostor, DL 0. TImin. . coeeinises .o 215,004
Kpootacle show DX, T, 0, BANKON L .orive v vvesveens 215,555
| Bpinning muchine hoss or shell roller, R. Kelly... 216,464
| Bpoons, dle for mukiog, T, Bhaw. .....oooiiiiiinn, 26485
BPOrs T B BIFOWR dosivroansisasnsssvons 216,04

Stamp, hand canocoling, J. T. A. Towly,. rs
| Htonm boller and furnnes, M. N, l,mlg,‘m,“m ____ 216,460

Ktonm boller fluos, fire stop for, €. 8, Dean., 216558
Htonm boller, seotionnl, K, IT. r‘nrlnlnn ............ 25070
Htonm generator for cooking, Young nnd Roots. .. 215,498
Brone, pancling, T B, Jookson....coveiviienes o NEANT
Htove log, O, M. Morris....oes .. THAT
Btovo, oll, Graves & Babeock....... o N0 A5
Stove, parlor oven, J. A. Lawson . o 2507
Htump oxtraoctor, B, Farnsworth ... o N6M3
Tacking maohine, magnoetie, Copelun: o 20548
TArgoty W. H. BrOAOn ..o sesisciscsipavssnosserses 21543
Tolograph, printing, G. L, Anders...... o 25550
Telegrnph switoh board, J, H. Bunnell.. « N588
Tont, C. W. HODDE. coseuverusnionss sasave 215,010
Thrashing machine, F. A, Higeing 5,617
Tobneoo riachine, plug, G. 5. Myers. « NHAT3
Tongs, gaveling, ¥. M. Woods..... .. 257
Top, spinning, W. H. Jonoes... . 25488
Toupee, N. HElmer. ... c.ooee 215,618
Toy detonator, W, J. Relfr. - 205543
Toy wagon, W. 5. Reed. ....... - 205677
Trough filler, W.J, Lankford . .. 25638
Truck, car, H. 8. ZInkK ....... . 215400
Tug loop, hame, M. 8, Bettice......... .. 215558
Type writer, M. M. Bartholomew . . 25558
Vacuum brako, F. W. Bames. ..c.ceveeinievnnannns 2550
Vaouum brake nolwmumcr. F.W.&E. D Eames. 215,548
Valve, M. MOION .coviveinrvensssaseacanns oo snwave e SLOID

2547
215,515

Valve, G. F. Poulo
Vehicle side spring, Gnao & Benedict..
Vehicle spring, J. 8, Gravos ...c..... ...
Vehicle spring, C. B, S8tone ..........
Vehlcles, stay for spring, G. Pelirce..... ¢ PRAS 215587
Vise for holding marble or stone while being cut,

-
8

Wagon brako, W. Do Ray
Wagon brake lever,J. K, Jenner ...

Wagons, spring ralser for, C. C. Bishop.
Wash board, T. Keboo ...oovveeenannn.
‘Wash boiler, J. O'Brien ....... ausne
Washing machine, D, Aldrich. ....
Washi hino, W. A. Dolman. ...

Water closet valve, P. White, ...........
Water elevator, Paine, Brighty & Pulner
Water lifter, Lawrence & Strawbridge...... 215,525, 215,69
Water pipe, J. F. C. RIder.....coueee sevsnanenneass.. 5481
w.m.zemyermtoron.w H. nowm...... 5,50
Wind engine, L. G. Kregel .. ccccvercansnnvaannie 35,68
Windmill, AL W. Palmer. Nn5681
Windmill, J. Stelner 205,687
Wresth maker, A. C. Kendel..vceserssessnsesasnnnes SIS
. AN5,456

asem

Wrench, H. P. Hood
Wristlet, C. L. Quosbarth

TRADE MARKS.
mwc.mmm:.a.m

Coal, wnmumwmumu
Coffee and spices, E. Adelsdorfer & C0...
Cough sirup, W. M. Caterson.
Flour, A. H. Mojarrieta & Co.....
Ground pepper, Burns & Byram..
Kld gloves, W. F. Foster......

Liniments, J. C, Nichols ..
ummwmmmoum.Mhm
Malt lquors, W. Edmonds, Jr., & 00...coenaes

Medicinal preparation for the care of Mﬂ.—
sumption, eto., Fisher & Fairbanks .......

Pocket cutlery, Jommwmm \

Pﬂnmmmmdhb&.NﬂYﬂkw

Publishing Company senarsnaee ®
Sausage meat and sausages, H. Goldsmith
Shirts, undershirts, drawers, ete,, W. Cohen & Co..
Smoking and chowing tobacco, B. Leidersdort
Soft [sugar, Matthiessen & Wiechers Sugar Refin-

fog Company ... .coceee .
Tollet soap, C. 8. Higgins. ....
| Violin strings, P. & J. Turner...
Waterproof h‘h. H. M. SIm.-...--u-

DESIGNS.
Cast tron posts, Wiard & Pettit ..

PO

"g
.o..f.'ﬁ

Pistol hlndl.. Wl Bliss .o oS
English Patents Issued to Anm
From May 23 to May 23, inclusive.
Bag machine, B, Stanloy, New York city.
Boot machinery, J. 8, Turner. Rockland,
Eyo shado, 0. M. Holmes, Boston,
Fencos, \Washburn & Moen Mf. Co., orcester,
Graln olovator, A. W. Lanphere, New. S
Motive powor, T. M. Fell, Brooklyn,
Motor, B. 'T. Babitt, New York eity.
Pens, J. M. Joslas, Now York city.
Printing presses, G. W. Wooaside et al.,
l;mm:nl m«:n;.‘ W ‘:I Golding, Che ' :
ropulalon of ships, R, K. Tucker, e,
Rubbor shoo machinery, T, Mum‘&'h




|

June 28, 1879.]
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that th Monopolists ol g
A dvertisements, 'PIANOQS sfiov stz @A TEAM ENCGINE STEAM PUMPS.
- E— e saume style for only
-l aur, cach | Ion e« =F line, | ™= mmssm——— 223,73, and ask no money AN D Bo' LER 8
kll‘ &lﬂo(x&rh'\n:g"r:lut::: .- -,'} .e(‘l's':l Ie'." AN D “‘l’:::nr_""{":;"',::""::( "',:‘:', "“""' Wood nnd Ivon Working .\Iurhlm'-r) . HENRY R, WORTHINGTON,
Nﬂm may A‘:ﬂ:}’ful’“"‘l’l’w:n::z“:l‘lﬂ.;ht mme rale ORGANS :32""‘ ‘nl’.‘l' n‘(.vll Hin'» muu" for (Bond for clrovulars ) o 230 Broadway, N, Y. N3 Water St., Boston.
m:}‘bv meanrvment, ax the letter pross,  Adver- Ao g mlmlwrnr m:l’m:: .I.l:n‘: (.[-)I‘MS:..",I"U'I', BEIL n\i.'l".“\,n”\‘:l..‘\.\I,L, Tur WORTHINGTON DUFLEX PUMPING EXGINES POl

st b recvioed ot puldication ofice as carly
ar Thurelay morning to appear in nexl lasve.

THE

HancockInspirator.

STRONG TESTIMONY.

DUNNELL MANUFACTURING €O,
PAWTUCKET, It L, May 12th, 1579,

To the HAXCOOK INsSrigRATON Co.,
52 Central Whart, Doston :

Gentlemen: In reply to yours of the Sth, )
the No.“luunm,’ i i e A nquiring how

L will it
we pu o of you, two and a half yoars D, is still
doing good service. and is -md s now.;“lh«)' are
dn‘:mu'unls(wt.uml ing it 2 feet. We re-
mga o A much 1‘-'::; 'o:unml%l than any of the
TR MONCRIER

Engineor for Dunnell Mfy. Co.

S Price lists, filustrated catal and full informa-
tion on application to Szl

Hancock Imspirator Co.,

52 CENTRAL WHARF,
BOSTON, MASS,

SMALLTOOLS LATHES &
7oR MACHINISTS, CARPENTE URS3
EVERY BRANCH OF MECHANICALTRADE SEND FOR
CUE. TALUMANAMSFADDEN. PHILADLPHIA

THE ROBBINS

Family Washer

AND BLEACHER

CATAL

you & month ago, 18 | Bullt In slzes of 22, 4, and 7 1. V. by SCH L,
vos entire satisfaction. The one  SCHUMM & CO., 345 Chestnut Stroet,

i”uunmcr months, ¥ Recently being

ELECTED MAYOR'

Of my elty, and Intrusted with its BON DS, amountin
to thausnnds of dollnrs, should be sufficlont Prov!
of my ru'-\mnulhlllu'. ,\udunumrr Ciroulars now
m-l‘ wnd ll_u-ln\l«l Paper sont free. Address
JANIEL ¥. BEATTY, Washington, N. J.

An engine that works without
Bollor. Always ready to be started
and to give st once full power,
SAFETY, ECONOMY,
CONVENIENCE,

Burns common Gas and Alr, No
steam, O coal, no sahes, no fres,
no danger, no extra losuraioo.
= Almost no attendance.

THE NEW OTTO SILENT GAS ENGINE.

Useful forall work of small nlanunnq steam engine,
1CHEN,
ila., Pa,
H. S, Manning & Co,, 111 Liberty SUL N, Y, Agonta

Pond’s Tools,

Engine Lathes, Plancers, Drills, &c.

DAVID W. POND, Worcester, Mass.

EDMUND DRAPER,
Manufacturer of First-class Engineers’ Instraments.
Established in 1530, 226 Pear St., Phila,, Pa.

PATENTED ARTICLES, MACHINES,
eto., manufactured {n France according to the Laws by
the Société Anonyme pour I'Exploitation de Brevets,
11 Rue de Fisndre, Paris, France. References: Mackay
Sewing Machine Association, Boston, Mass.

BEST AND CHEAPEST
SCREW CUTTING

LATHES
;&mmgmm [ ’JW.Y
SEND FoR RiwsTraren cATALOCUE
GOODNOW & WIGHTMAN
176 WASHINCTON ST BOSTON MASS.

:

FRESH WATER MARL.—Any one havi s Deposit
near navigable water or rall may find a buyer by addross-

Is In use in thousands of families in the United States, <4ng Mu. LANE, Box 64, Ottawn, Canada.

South Amerlml Canada, Europe, and Australia. A test |

of it will establish its merit In any houschold. It will
lish what no other washer has ever done. It
cleanses thoroughly and bleaches perfectly, without
injuring the most delicate fabrics, even o
lace curtains. Retnil Price, $3.50.
We want an .hﬁ-ul in ) i
s-lled sintes. ELIABLE, ENERGETIC
1 le can muke n business which will pay them
oll.

In States east of the Missouri and Misaissippl Rivers,
also In Kansas and Nebraska, we will deliver at {uur
nearest rallway express office, CHARGES PREPAILD,
Sample Washer for 3450,

Cash must sccompany all orders. Remit by Post
Office Onder or Registered Letter, at our risk.  We inaure

he safe delivery of all Washers ordered as above.

unoy Ay also be sent by Draft on New York., Address

ISSELL MAN'Y'G Co.. 50 Barclay Street, New York.

W hen you order mention thin paper.

WOOD WORKING MACHINERY.

ANING, NG, NG, cING,
MATCH”:AOLEAoRTlS

TENONING,CARVING,
"

MACH/

BA::/@E% gmaii SAWS
UNIVERSAL K

ARl y woOD WOE
A TFAY & CO.

CINCINNATI,O.U.S.A.

- " . A
LIGHT DRAUGHT, FAST, STERN
Wheel. Steam Yachts. These yaohts are 8 foot Iunr:_n
2 o beamm ; draught, 10 Inchos: sposd, 7 miles
Deslgned under direction of Col. F. W. Farqu-
A, by M, Meigs, U, 5. Clvll Koglneer, U, s,
ook I Emd. 1. ‘Vlth working drnwings, dimens
sions, and particulars of vessel, lvn“llu-. boller, and
wheel, furnish by the author I'he sorviconblo
charncter of these Loats, thelr nlmpllvu( of construos
tlon. roominess. and lght draught reoder them yery
desirable, especially for shallow wators Contalned
In SCIESTIFIC AMERICAN SUPPLEMENT No, 176,
Price 10 cents. To be had at this oftice and of all news-
dealers

LAD[E" can make 35 a day In thelr own eity or town,
D Address ELLIS M'F'G CO., Wulthaim, Muss,

. . ‘e " . .
WHEELER’S PATENT WOOD FILLER
fills the pores of wood perfectly, s0 that a smooth finiah
s obtained with one coat of varnish. Send for elrcular
Mention this paper. BRIDGEPORT WOOD FINISI-
ING CO., 0 Bleccker Street, New York.

(FORCED BLAST )
Warraated superior L0 any
olther
WILBRAHAM BROSB,
2318 Frankford Ave.

Puirapgryns

Baker Br;t;ri Pressure Blower.

JUST l'l'B’l.lﬁlll'Zl),
THE

ELECTRIC LIGHT,

IN IS
Apnlication.
0NY PAGET HIGGS, LL.D, D, Be,

Practical

With muny Ulustrations, Price $8.50, mufl froo,
E. & . N. 5PON, 446 Broomo St New York,

| (‘ he Cambined Striping Tool and Alpha-
PA'NT N 3+ bet Soalo onn be usod i{rl striping walls
oullings, panols, ote., by any one. The Scale

wlanoce t proportions and »
wlphahots ). 81, Vatont Ve
leseners, 25 vin, b pol JAS. E. }
New Shoreham, I8 1.

mor
Munuf,,

n

e IM,|‘ T Established
94 ENTS LT 1843,

per pound, \u“z teel Yo
War 1 of ) wWArrag :
the hardost ROL 10 Divas
e -y and  Fag {

Eeat Cant Steel

Hett t y nd only one that is fully

138" ' Ai{ R ANTED £ ] Somped, o al paris of the woria

30 slzes, from 142 Ib

to S0 lhs,
Catalog bpi !

stivi

every town in the |

i

$77

A YEAR and nx;:;{n

sos toagonts. Outfit Froo.
Address P. O. Malne,

CKERY, Augusta,

THE FORSTER-FIR
MIN GOLD AND SILVER
AMALGAMATING COMP'Y
of Norristown, Pa., will grant
state rights or Hoenses on
onsy terms, This system
works n‘ 10 assay, and ro-
covers the mercury rapidly.
— Apply as above. 2

Roberts’ Engine Governor,

the most senaltive ernor in use. Send for llustrated
price list to DWIGHT ROBERTS, Manufscturer,
414 Bleecker Stroot, New York

Bookwalter Engine.

Compact, Substantinl, Econom-
feal, snd easily managed; goar-
anteed to work well und give
full power claimed. Engine and

(&

Holler complete, including Gov-
ernor, Pump, ete., st the low
3 Eri(‘n of

4 HORSE POWER. 4215 0

iy 2 > 245 0

6L, o ! cesssens 31500
Put on cars ut Hi ingtield, O,
JAMES LEFFEL & CO.

Springtield, Ohio.
or 110 Liberty St., New York.

Soientific American, Export Edition.

PUBLISHED MONTHLY,

The Scientific Amerienn, Export Edition, is a
sndid periodical, issued once n month,
forming n © yete nnd interesting monthly record o
wll Progross in Belence and the Useful Arts throughout
the World, sk number contalns about one hundrod
I rge gunrto puges, profusely Hustrated, cmbracing :
O Most of the plates and pages of the four precedin
Iannes Of THN SCIENTIFIO AMERICAN, with itssplendi
engravings and valuable information, Every
pnumber has from seventy-five to one hundred new en-
gmavings, showing the most recent Lmprovements and
advances in Sclence and the Industrial Arts
(2.) Pricos Current, Commercial, Trade, and Manu-
faciuring Anpnouncements of I.l‘mllm: Houses. In con-
nection with these Announcements many of the Prinol-
rticles of American Manufactare are exhibited to
yo of the reader by means of splendid engrave
the whole forming an elegantly printed =tan d
10, Oor Vermanent Directory, of the Latest and
T mae o-made Goods, always under the eye of
the forelgn constantly Influencing his preferences
and parchas
The scie

fie American, Export Editlon, hns
n rEC gunran circulntion In all the prin.
cipal Citles and Commercial Ceaters of the World.
It 1s regularly received and fled for public ex.
amination by nearly all U. 8. Copsuls Go Into
almost any American Consulate In any quarter of
the globe, and the objects of groatest Intorest there to
be found are the numbors of TaE SoLs .\xnl'n' AMENL-

CAN Vorelgn Maorchants, Huyers of Goods, and
others are always reforred by the Consular Officials
10 the pages of this Journal, as containing the most re-

ments of the best rellable American
ufnotures. THE SCIENTIFIC ANMERICAN
is nlso on Mo in the Principal Cufes, Club Rooms, and
Exehungon Among the regular -_uluu'rllu'ra for Tun
SULENTIRIS AMPILCAN, Export Edition, are leading

Commercinl Houses in forvign oltios, l"-ll‘('ll"l'l‘l, Dirog
wof Works, Governmoent Ofelsly, and other promis
Regular Nlos o this
|-r|m|T-l lines aof
ng the port

oot annog
Goods and M

moeot  Intiaentinl
pur are ulso ourr ed on all the
,L EAMSIHIPS, forvigo and coastwise, leay
of New York
No export publioation sent from the United States
ranches so many resndors i THE SCLENTIFIO AMBRICAN,
Kxport Bditlon, 1t is by farthe most splondid, satisfaoe
tory, and uur.-tlnr Export Journal ever lunuuhl before
Ll poblio. T8 PIUEOS BEo 8O are i Lo pormit the pube
Hoation, nt vory luw pri 1 Ko nnd knndsomeol
dinplng i Ameorican
UL )
ure nlways n
Ty BCIENTIFI

WEROIN,

N pare
txpart Editic
enjoys the  advertising patronage of me
Great Munufaoturiog Extablishments of this Conntry,
who find It Lo be dn 'i'.\'m\'.\l‘r:n MEDIUM FOR S
CURING NEW ORDERS AND EXTENDING TRADE,

you wish 1o incrense your business, try g
handsome sdvertisement for one year, continoously, in
U SCIEsTIiRge Avnacaxn, Export Edition Raty
N0 & yoar for a full page; half n\‘r‘ 0 quarter
page. 31351 oneolghth page. f10 ialf-yoarly mites In
slightly tnereased proportion

Fubliahied sbout the anh of ench month
dnglo numbors of THE SOTENTIFIC AMERICAN, Expore
Edition, 8 ounta  To bo had st this oltieo and at all the
Fubseriptions. Mive Dhdlars o gear; sent

MUNN & CO. PORLISHERS,

‘ # Vaux Row, Naw Youx,

WATEN Wonks—Compound, Condensing or Non-L'on.
Used tn over 100 Water-Works Stations

Duplex snd Single Cylinder,
Price list issueq Jan.1,1879,
with a reduction exceed-
hll""”“ ba“."'l' “"‘ oh |} take 1 » in the prices of lng 30 per cenl.

Lron, and espocinlly in Bea the construction | WATER MuTEns, OfL MrTrRs.

of FTItE PROOF BULLD] # un to call the rpe- ESTERBHOOK'S STPEEENLS.

#0 Cortiand Stroet, N. Y,

IIIIIWJ WROUCHT

densing.
Sream Puspes

IRON
BeaAmS & GIRDERS

PHE UNION IRON MILLS, FMitmsburgh, Pa, Mang-
facturers of lmproved wrought fron Beswms and

clal sttention of Engines A, and Bullders to |
the undoulted advantag recting Fire Proof |
stroctures; and by reference gon 2 & 51 of our Book |
« wtions—which will be sent on applieation 10 those |
contemplating the erection of fire )‘l‘vhflqlllllln s -THE |
COST CAN BE ACCURATELY CALCULATED, the |
cost of Insurance nvolded and the serious losses and in- |
torruption 1o business cansed by fires these and like con- \
sldemtions fally Justify any sdditional first cost, It is

belleved, that, wore owners folly aware of the small

difference which now exists between the use of Wood

and lron, In many ocases the latter would be sdopted. |

Leading Numbers : 048, 14, 130, 333, 161,
702 DALE BT ALL STATIONERS.

Weahall be pleased to furniah estimates tor all the Beams

complete, for any spectfic structure,so that the diference

i Cust Ay st once be ascertained.  Address
CABRNRGIE, BROX, & CO,, Pittsburgh, Pa.

§ WORKING TOOCHm
- Hean, ) SPECIALTOOLS, 3¢
17\/H.B. SMITH MACHINE C° |

SMITHVILLE BUR.CON.J.
CULARS FREL

cIm

A PRACTICAL TREATISE

ON THE

COMBUSTION OF COAL.

Including Descriptions of various Mechanical Devices
for the Economic Generstion of Heat by the Combustion
of Fuel, whether SOLID, LIQUID, OR GASEOUS.

ny
WILLIAM M, BARR.
1 VOL., LARBE 5VO, ILLUSTRATED.
Price, Extrn Cloth, - - - -
“ Half Morocco, = - - - 3.3
Sent, postage M, to any part of the United States
upon rec of the price. Addross

$2.50

- “'ri:'ht’s }";l 7Buckc!
Plungers are the best.
Varrey Macmxe Co.
Easthampton, Mass,

0

{
\'()ﬂf\' PI‘HCUTM RS, Publishers, Indlanapolis, Ind. :

THE ESTERSROOK STEEL PEN COMPANY,
Works, Camden, N. J. New York

'HARDWOOD LUMBER
VENEERS.

)uhoanﬂ, Rosewood, Batinwood, Frepnch and American
Walnut, Burl Veneors, Hungarian Ash, Amaranth, ete.,
ete. Manufacturers will find cur stock unusually chatce
and prices Jow. Full line of

and Faucy W
planed for Amateurs use.

CEO. W. READ & CO.,
186 to 200 Lewis St., Nc_:w York.

| SCIENTIFIC AMERICAN SUPPLEMENT.
Any desired back number of the SCIENTIFIO AMERICAN
SUPPLEMENT can bo had st this office for 10 conts, May
also had or ordered t booksellers and Dews-
MUNN & CO., Publishiers

dealers everywhere, !
& Park Bow, New York.
= ’
|2 RYKES'BEARD ELIXIR
\ 5 H-:;.—.h—‘u.u.---s'\—
- b T 2 £ & SRETE
= O g . P, T3, A i,

NEW GOODS Forrme st sans ve veat. Masmach
Catalogue free. ¥ NASON & CO. 111 Naskat Sty N. ¥

BALDNESS.—BY GEORGE H. ROHE,
M.D. A brief but Highly Useful paper, showing the
causes of Baldness, how Dandruff is produced, why the
Halr falls off, with exslunumm of Kafosi's Prompt and
Effectual Romedy and KHecipo for the same: together
with Directions and General Advice for Preventing
Baldness, Restoring and serving the Halr. This is
ane of the most Useful, Practical, and Vulnabm
concarning the Treatment of ever

Cuntained lo SUPPLEMENT 161, Price 10 cents.

840.

ESTABLISHED 1

PATEST SPARK-ARRESTER,

"8’ -.I.I. P. ugmlled, ‘ggg
33 e 2% 1000; 3-M:‘P. Eureka, ‘;gg.

Send for our Circulars. L. 350.

B.W.Payne& Sons'.’O;rn‘i'x_lg,N.Y.

here you saw LA

“'onnwunrn;l?n}.&cn PLANERS, $1%. Pliners
! and Matehors, 850, 8, C. MILLS, 7 Chambers
Street. New York,

FOR IRON AND STEEL LATHE DOGS, BOTH FOR
Maochinists and Amatours, sond for elroular to
C. W, LE COUN'T, Bouth Norwalk, Conn,

JENNINGS" WATER CLOSETS

Reoveen Seno ror Circuran

New  York

| S P niors

94 Brikvan

OTREET

. i N ya N
LOCOMOTIVE ENGINEERING —THE
most recent and best examples of Locomotive Construe-
tion, with seale drawings, tables of principal dimen-
sions, genoral description, ete, are given in the SCIEN-
TIFIO AMERIUAN SUPPLEMENT. The following
may be had at this OfMce, or ordored through any News-
doaler. Sent by mall propald, Plomse order by the
tiumbera hore given.

Erpress Locomotioes of the London, Chatham and
Dover R. . Tank Locomotives. With Spociications,
Dimensions, Particulars and throe Bugravings. Supple-
ment No, ‘33, 10 cents,

Locomotives at the Centenndal, A sertes of Eighteen
Outline Hlustrations, showing the Principal Locomotives
exhibited at the Centennial, with thelr measures, and a
table of Q.'lnrl sl dimensions of cach locomotive. Sup-
plemoent No. 33, W0 conts.

Babdwin Locomoties.— lArTv engraving in sectional ele-
vation, with measures, scale, and table of dusensions,
sSupplemont No. 35, W centa

Narrow Gawge Swedish  Locomotive, with one page ©
cogravings. Supplement 41, 0 cents,

Locomotives of the Bighteen Inch Jtailway ot Crewe, Eng.

Two engravings. Supplement 44, 10 cents
| Lecomotive Passenger Bugines of Midland Ratiway, with
table of dimeastons. Three Eravings. Supplement

No. 27. 10 conta. The same Dumber contalns report
of yaluable lnformation wiven before the Master
Moohaniva' Assogintion, concerning Locomwotives and
Looomotive hmprovements,

Narrow Gavge Locomotives, Tnidlan Etato Rallways, on.
graving sod dlmensions,  supploment No, 33, W0 cents,

New Ratluay Locomotiee Orane, by Black tlawthorne &
O, Four engravings to soale, dimoensions ete. Supple.
ment No, 34, 10 centa,

New Road Locomotive, by Marshall Sons & Co I}onsml
denoription and one eograving, Supplomoent No. 56.
10 cunta,

Brpvess Passenger Locomotives, Gront Westorn Rallway,
With ive engravings, and tables of all the principal
menalo uppleent No, 45, 10 centa,

Locomotive for Hurning Petrolewm.—Usod on Russian
Nallways, With A llrzl-m and fAve Hlustrations, Sups
vals
or Ohate=Usod on Oude Rallway, Two
upplement No, 63, 10 conts,

plament No, 8,
Steam Troll
ongravings.

SHEFARD'S CELEBRATED
$30 Serew Cutting Foot Lathe. |

Foot and Power Lathes, Drill Presses, |
Herolls, Clroular and Band Saws, Saw
A tinchmonts, Chuoks, )hndn-h,"rrul
Drills, Dogs, Callpers, ete, Send for
oatalogue of outfita for mmatours or
wrilsans

I, 1. SHEP ¢ L0,
m, 1 AR 000
Cluclunatl, Oble,

!

Fan Pressure and Exhaust Blowers.
ALBERT BRIDGES,
46 Cortlandt Street, New York.

d%mnhﬁi &mmmu
The Most Popular Scientific .'l'a.per in the World.

VOLUME XL —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to nnnounce that on the Fourth day of Janunary, 1519, &

new volume will be commenced. It will continue to be
the aim of the publishers to render the contents of tho
new volume as, or mute, attractive and useful than any
Qf Ita predecessors,

(llll)’”.'ﬂ)n}":‘-n\r Including Postage. Weekly,

Numbers \‘vur.

This widely circulnted and splendidly Ulustrated
paper 18 publishied woekly. Every number contalns six.
teon pages of useful lnformation, and & large numbaer of
original engravings of new Inventions and discoverios,
ropresonting Enginoering Works, Steam Muachinery,
New Inventions, Noveltios lo Mechanios, Manufactures,
Chemistry, Electricity, Telegraphy, Fhotography, Archi-
tecture, Agriculture, Hortioulture, Naturl History, ete,

All Clusses of Readeors find in Tue SCiestire
AMERICAN & popular rerume of the Dest sclentifie In.
formation of the day : and it Is the alm of the publishers
to present it ln an attractive form, avolding as much as
posaible abstruse terms. To every Intelligent mind,
this Journal affords a constant supply of Instructive
reading. [t s pramotive of knowiedge and progress Ia
overy community where it circulates.

Terms of Subseription, ~One copy of Tur Sorex.
TIFIO AMERICAN will be sent for one poar—- 5 numbary—
postage prepald, to any subsoriber in the United States
or Cansda, on recelpt of three dollars aond twenty
cents by the publishers: six months, FLA; three
months, FLO, ~

Cluba.~One extra copy of THESCLENTIFIC A MEn-
CAN will be supplied gratis for coory olud of See sudocribers
at M each; additional coples at samo proportionste
mie. FPostage prepald,

One copy of THE SCIEXTIFIC AMERICAN and one copy
Of THR SCIENTINIO AMERICAN SUPFLENEST will bo sent
for one year, postage prepald, to any subseriber in tho
Unitod States or Canada, on rooelpt of seven dollars by
the publishors.

The safest way to remit is by Posta)l Order, Draft, or
Expross. Money carefully placed luaide of envelopes,
securely sealod, and correctly nddressed, seldom goes
wateny, but faat the sender's risk, Address all letters
and wako all orders, deafts, oto,, payable to

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

To Forclgn Subseribors.—~Under tho facllities of
the Postal Unton, the SCLENTIFIO AMEIICAN ia now sent
Dy post direct from New York, with regulasity to subwerib.
ers In Great Britain, India, Australia, and all other

Hritleh culonies | to Frunce, Austria, Belgtum, Germany,

$, gold, for SCTENTIFIC AMERICAN, | your; B, gold, for
year. This tncludes postage, which weo pay, ".
postal order or draft 10 onder of Muna & Oo, 51 Park
How, Xow Yuk,

| both SCIENTIFIO AMERICAN and SUPFLEMEST for 1
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To Patamees and Manufacturers.

A party traveling through Canada wish some
PATENTED ARTICLES OR NOVELTIES
to sell. 'Will pay oash. Box 400, Montreal, Canada.

MPIRE THRESHER

MANUFACTURED AT

HAGERSTOWN, Mo.

THE BEST IN THE WORLD.
SEND FOR CIRCULARS.

Lathes, Planers, Shapers

Drills, Bolt and Gear Cutters, Milling Machinos. 8
athinery T QOULD & BHRR IR Newark N,

2 Siiver Koy Windoers,
8 Sliver Stom Windors, §13.50...,

Sreientific Amevicon,

”HNli 28, 18709.

The Best, the Chea.pest
GENUINE WALTHAM WATCHES

IN SOLID GOLD AND SILVER CASES ONLY.

N0 Brass, Nickel, o Plated Gases ave Ever Sold by Us.
PRICES GREATLY REDUCED.

$0.00. 04 weinne former prioe, $15.00

LJormer priog, 18.0

Gold Key Winders os 1ow ns...
Gold Stom Winders as low ns..
Whrite for our PRIOE LIST, which describes all the
various grades and sizes, with prices of each, and evplaing
our plan of sending Single Watches without risk to any part
of the country, ho matter how remote.
Address

Howard & Co.,

204 FIFTH AVENUE, NEW YORK.

We sond the Price List freoe of postage to all who write
for it, except to those who want to act us ngonts or
those who ssk for discounts. Wo have no agents, and
muke no discounts whateyver,

DIEHOND ROCK DRILLS

The only Machines giving & s0lid core saowing cexuct
nature of rocks passed thromeh,

THE AMERICAN DIAMOND ROCK BORING Co

SEND FOR PAMPHLET. NEW YOR

BAXTER ENGINEFURSALE

A second-hand 10-horse ine, with 15-horse
powerboller ln 004 conditic n “II besodohuu.

H( <ENGRAVIN
SRRy 3‘7 nrk Slnce, N. Y.
SPARE'THE CROTON AND SAVE THE COSNT.

Driven or Tube Wells

furnished to lnrse consumers of Croton and Rid;
Water., WM. D,ANDREWS & BRO., 414 Water St., 2\ \ "
who control the patent forGreen'sAmerican Driven Well.

ESTABLISIND 1544,

JOSEPH C. TODD,

ENGINERR and MACHINIST. Flax, Hemp, Jute, l'(opo.
Oakum snd Bagging Machinery, Stoam Engines, Bollers,

. _1also manutacture Haxter's Now Portuble Engine
oL 15N, Can bo soen In operation at wy store. A ono
horse-power portable eogine, complote, $1235; two horse-

gowcr. £225; two and a half horse-power, l‘.‘!ﬂ three
jorse-power, §205, Muanufsotured exclusivoly by

J. C, TODD,
10 Barelay St., New York, or Paterson, N. J.

oThe Standard Thrashoer uf the
Vibrator Class." "'The

Powoer of the Century.”
Leadin. Farm Kogine
Ametican Markot.”

The Three Ydols of the
Farming Publie.

IDustrated pamphlets and

lists sent free to all who ap_I; b;

mail to the AULTMAN &

LOR COMPANY, Mansfield, Omo.
saying they saw this offer in the

SCIESTIFIC AMERICAN.

ReCunTeiE SwmeSrack

Mill Stones and Corn Mills.

avbeu,hcten.llml’m ate Wheeh.?nslau‘md
T
Gearing. specially adapted to Flour Mills é:ﬁ

° J.T. NOYE & SON, Buffale, N. Y.

TO LARGE CONSUMERS OF FINE LIGHT
Malleable and Gray Iron Castings,

We can offer »oed-l Inducements In the way of VERY

Belng - ‘:'Emm": und“d tring the most
o5

perfeet casti nsured l:fne stten-

ngs, work is ©
Mallory, Wheeler & Co., New Haven, Conn.

WO00D ENGRAVING
ol R DOR A LSO S Park Bow, X. ¥.

MIQROWPE. Opera (‘l-.-o-. 'lpor::dclrs.

tion.

s T fur inluu:tod Cata-
m H. & J. su l?'ﬂll-delphln, PI.

!W‘\'le—llA.‘fD KFGI"ES AND BO[L!.BQ CHE
for cash. 0. B. GOO AP

DWIN, 01l Clry, Pa.
DAMPER AND WEIGHTED
ebacrions BEST GAUGE COCKS.
MURRILL & KEIZER. 4 HOLLIDAY ST., BAUTIMORE.

SH l”’l' “Wﬁb DRA\VI\'(- PRV""E*

PRESS CO., Middletown, Conn.
DOUBLE THE
HULLER ¢
{Clever ‘YICTOR.”
Machine THE BEST

IN THE WORLD.
ﬂend 1
a or Dewnfm-e

rice
List to HAGERS-
JWN AGRICUL-
TURAL lMI'LBM T
MFG, CO., Hagers-
town, Md. élau swhere '
Yo saw advertGement.

THE POSS[L FORESTS OF THE YEL-

?'WUIWSA"IMIOI:AIL l;’ABK Hydw H. Holmes, A
wluable paper desér

lo m"olcnnlr ‘l’onlary"' format »r':'-v '?l’ :Rg

Jlinstrated by an

- BLOYE region st..:tu t(n;.‘l: t'hlrknm
o e ace of Amethyst mountaln,
’ﬁ“‘m ‘h.ul':t:::hw’fc "l)‘1 L. high, showing the
u{ ' "c -lk' . % of anclont forest tree trunks
s together with juany other Interesting g [
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N"vm EMEST. No. 1%, Pry «
ofice 808 of sl} néwsd o0 luuunu. To be hsd at this

'I‘I;R
Eclipse Engine

Furolshes steam power for all
Agricultural parposes, Driving
Saw MUls, and Tor every us
where & first-class and oon-
nowmical Engine is required
Eleven  frst-class (1.r e
awarded, lmlunnxl
¢ Ih ofer Lo Y
"

Waynesix

{ & ¥Frankiin Co., Pa.
When you write plam. nawe th

yer.

COLUMBIA BICYCLE.
100 miles In 7 hours.
Ensy to Learn to Ride.
An ordinary rider can ontstrip
the best horse in o day’s run over
common ronds. Send 3cent. stump
for price list and twenty-four page
catalogue.
THE POPE MFG. C0O.,
89 Summer Streot, Boston, Mass.

60 Cards—20 Chmmo 10 Motto, 3) Ocean Shells, Snow-
flake,ete. Name on,10¢. Clinton Bros.Clintonvilie,Ct.

| Lathes, Planers, Drills, &o.

Park Benjamin's Scientific Expert l]llul,

PAILIS ROW, NEW YOui,
'l‘l'lliZbllA‘}IIl"lllll") wnd New Inventions

HARTFORD
STEAM BOILER

Ingpection & Insurance
COMPANY.

W. B. FRANKLIN, V. Pres't, J. M, ALLEN, Pres't,
1. B. PIERCE, Sec'y.

w710 J. L, Mott Iron Works, |

SSand 90 BEEKMAN 87T,
Munufaoturors of
DEMAREST'S PATENT

WATER CLOSETS.

\ Simplo in construotion, perfect
Iu oporition, thoroughly oxolud-

ing nll powor gas, and cloanly®in

L avery woy.
lnvcuwcl In Wall St. Stocks makes
fortunes every month. Books sent

$ U 10 $ [mu froo explnining everything.

Address BAXTER & CO., Bankers, 17 Wall 8t,, N.Y.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new (lustrated catalogue.

VL\V HAVEN MANU F\(‘ I‘UlllNG CO.,
New Jiaven, Conn.

Roots Posmve Blast Blower.

P, H. & F. M. ROOTS, M'f'rs, Connersville, Ind.

S. S. TOWNSEND, Cen. Agt., 16 CortlandtSt
COOKE & BECCS, Sell'z Agts.,/ NEW YORK,

[Zr SEND FOR PRICED CATALOGUE.

IMPORTANT FOR ALL CORPORATIONS AND

MANF'G CONCERNS. -Buerk's Wateh=-
man’s Time Detector, capable of accurately con-
trolling the motlon of o watehman or patroiman st the
dmercnt. stations o!‘ hl-s bcut bLnd for clrcular.

J. E. BUERK, 0. 979, Bosto nxs,
Bewnreotbnnnl, Du CCLOTS. SR

R A
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urted Into stove and now standing on |

AIR ENGINES,

vom"gl”in No Pngi nm Ahcnhlkrly Safe. ﬁl)lmnml.b
wer known, E
ROPER AIR x.\(,l.\z LO.. 91 & 95 Washington St., N.Y.

WJOHN

ASBESTOS S

Liquid Palnts, Roofing, Boller Coyerings,
Steam Packing, lbulhmgl. Fire Proof Coatings,
ents, Besn vou Descurrive Prick Leer,

H. WeDOMNS M F1G CO. 7 MAIDEK LANE, K.Y,

SHAFTING , PULLEYS, HANGERS, etc.

Send for Prioe List
A & F HROWS, 60 Lo s €0 k.

PATENTS at AUCTION.

hly Sales.  For terms, address N. Y.
PATENT BXCHANGE Liberty Stroot, Now York.

DEAN BROTHERS, |’

INDIANAPOLIS, IND,,
Manufacturers of

DeanSteam Pumps

Boller Feeders and Pum
log Muchinery for al
PUHEDORON,

MINING MACHINERY. Engines, Bollers, Poamps,

Coal and Ore Jigs, Dust Burning Appliances,  Drswings

75»(1(-0\;1'«' I'ru. t‘;‘n l‘uulum: - Jeanesville Tron Works
aydon 0.}, Addr HOWELL

Bupt., Je Antn'ﬂlln Lurorne Co, .‘l‘:l i b\

For showing hent
l’lyl'ometel‘s. Ovens, Hot l:lu-l Hp‘(;'
Bolier Flues “u rheatod Steam, Ol *tills, eto
HENRY . BULKLEY, 8olo Manufacturor,
| I lln-udnn) N. Y.

ICE AT $1 00 PER TON,

The PICTET ARTIFICIAL ICE CO,,

Room 61, Conl and lr--n }nhnm(v P O, Box 3%, h )

Tnc SKiNNER CrATIONARY Ch?lll(_v.
2 Pcn-nc»t‘--' p;‘.tﬂ$'_¢°olnnsno

FinsyCias shkBcomomicar  SwiNnenm aWooo, Enie. P
-5 -(C ILAUSTAATED ABYERTISEMENT =

The Geurge Place Machinery Agency

Muachinery of Every Doscription,
121 Chambeors and 100 Read: Now York,

Stroots, N

Wood-Working Maclnnm‘y,

Planing. Tv

St

M

oodworth
:

1Mot ure

ll\llll--r‘
ur : t

former) ¢ I n',|| & (

e}:‘”’“'
> /5

S for 3 staige. Kelsey & Ue

I

King Mas Yy gonvrally
'-‘.l&l!li‘.l!\ nUGG &

(Shop

R ALL KINDS OF MACHINERY—A
8. C. HILLS,

¥ to
78 Ciambers 8t., Now York.

B Ay

J. LLOYD HAIGH,
e o

Latest St
00 e o

2' overy doncﬂptkm lor _&:m‘d and \nm

Ievnorn. Derricks, vs uvrn #, Transmission of
T, ete. No, 81 3ohn . Rend for price lst.

l'l-n- and Etinintos furnished 1 for Suspensivn Bridges.

PERFECT

NEWSPAPER FILE

Thoe Rooh Patent File, for rving n
nd ta. has boan recently tmproved

and price roduced ~nb-crib(-n 10 the SCLENTIFIC AM-
EIICAN and SCIENTIFIC AMERICA N SCPPLEMENT ¢an be
suppliod lur the lmr nnm of $1.50 by mail, or u.:s ut the
Q of this Heouvy board -ld(n inseription
P.:\Tll'l(‘ \Mhm( .\\ " Iutgi Necessary for
vvxaydnnv who wishes to preserye the plpe.r

ress
MUNN & CO,
Publishers SCIEXTIFIC AMERICAN.

LCOTT LATHES, for Broom, Rake and Hoo Han-
dles. 8, C. HILLS, 8 Chambers St. N, Y.

BA"\I,\‘?E ¥OOT POWER MA.

mﬂc-mm mnohlmn with which
Builders, Cabinet  Makers,
Wagon Makers. and .lobbrn\

in miscellineous work oan
Prace with steam power manufac-
turing: also Amatours’ supplies,
Bay where you read this, and send
for cataloguo and prices.
Rockford, Winnebago Co., Il
RELIANLE, INTELLIOENT BUSINRSS M
eany clear $1.000 to 00 yoarly In the \.r'y‘t
and permanent, Can be carried (vn In connection
with o store, shop, or mill, or b ny good agent, '
Addross
. B. CHAPMAN
70 WEST STR I‘l"l'. M \l?l“()‘. I‘D.
Town and County priviloges for makt
\\ olls and solitng Tlcenses undor the nq“ll!"-{ll!:l::;
\n
to responsible partios, by
WM. D. ANDREWS & BRO.,

ocompete as to QUALITY AND
MACHINES AENT ON THIAL.
W. F. £ JOHN BARNES,

G E N T IN EVERY COUNTY.

AGuxoy, K otirely new and dealrable—pleasant
Suitabile for eve n ocounty in thé Unt od States,

rican Driven Well Patent, leasod by the Your

NEW Youws.

\r a l n rimental \|n hinery, Motal or Wood, muln to

THE TANI'TE CO..
.."U{,(,)Hl).\.l,UJJ-r, PA.

EMERY WHEELS AND CRINDERS.

LONDON-0 5L, Androwi Holborn Viaduet, 1, ©,
L I\'l I(I’UU]: 13 0ho Ty lnph " l).llu ‘-ﬂ

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED 8Y B0, eiouRockDaite Co
SEND FOR PAMPHLET . FITCHBURG MASS.

YO
HOUSE DRATNS AND THEIR COMMON
{H o D T Y ll\ Ellot €, Clarke, €08, Prinoipal Assistant
“n tneor 1n ¢ nnrn of tho Improved Sewe rage Work
yaston \" " th &1 Nlustrations,  An Important and
showing the Essentinl Conditions for
hmumg. i the proper sizes, forms, nnd
i drnine; the ovil results of mnklnu
tho proper Inolinition for drains; the
of making thom tight; the right and tha
Of conneating drnins with sewers, with
onEmvings,  How lonks in drains oecur and how de-
toctod, Dosariptions of the most common defects In
dralow, with engravings, 1 ogether with many valunble
nuuuu-llun ' and directions of great valne to housekeop-
ors nnd ownors of property, “ﬁvln or in town or count :
Thin papor is based on the obso rvations of the nulhr();r
alnrlm} nn extondod experionce In the nctusl canstroc-
flon of drains and sewers, and presents in coneclee form
thoe lntost and best Information on the !‘\nl]l(l
1 M UPILEMENT, number
79. Price 10 cents. To be had at this office nnd ot
newadenlers everywhere,

npor,

hose mntort
thom too In
bost mothods
Wrong mothods

Address JOAN A,

ROEBLING'S SONE, Munufuctur-
l-ers, Trenton, N. J .,

or N7 Liberty Streer, New York.
Wheels and Rnw for conveying power long distances,
Send for circular,

NOW READY.—NEW REVISED EDI-

tion. WELLS' EVERY MAN HIS OWN LAWYER,
and BUSINESS GUIDE. A Complete Encyolopedia of
Law and Forms for ev e lmdy, or _every business, in
all the States—Farmers, Mechanics, Business Men, Fro-
fesslonal Men, and Capitalists. The only Relinble work
of its kind. Worth many times its cost. Tn addition to
forms that sult ¢ wrz condition of business, it containsg
the Laws of All the States concerning P mf"‘ Tty Exempt
from Execution, Collection of Debts, Mecha

Contracts, Limitation of Action, Usury, Qunlification
of Voters, Licenses to Sell Goods, Commencement and
Notice of 'Suits, Jurigdiction of Courts, Rights of Mar-
ried Women, Marringe and Pivorce, Settlement of Ks-
tates of Deceased Persons, State Bankrupt Laws, Wills,
ete. Together with & thousand andione items of informa-
tion indispensable to évery man and woman who has or
expects to have any interests to protect, A handsomo
12mo, 612 pages.  Price, in cabinet Ifbrary binding, $2.35.

Sent postpaid on recelpt of price. Agentsw every-

where. Send for cunfidentinl cireular, Address JUIN
G WELLS, 720 Broadway, New Yor!

nics’ Liens,

CAVEATS, COPYRIWITH, “WlaADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the pablica-
tion of the SciExTIFic AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors,

In this line of business they have had oven TmmrTY
YEANS' EXPIRIENCE, and now have waegualed fuckilicz
for the preparation of Patent Dmwings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries. Messrs,
Munn & Co. also attend to the preparation of Caveals,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assigmments, and Reports on Infringements
of Patents. All business intrusied to them is done
with special care and prompiness, on very moderte
terms,

We send free of charge, on application, a pamphlet
containing further information about Fateats snd how
to procure them; directions concerning Trade Marks,
Copyrights, Desigus, Patents, Appeals, Reissues, lo-
fring: &, Assig s, Rejected Cases, llints on
the Sale of Patents, cte.

Foreign Patents.—We also send, free of charge, a
Synopsis of Foreign 'atent Laws, showing the cost and
method of eecuring patents in all the' principal couns
tries of the world. American inventors shiould bear In
mind that, as a general rule, any wvention that is vali-
able to the patentee in this country is worth equally as
much in England and some other foreign countries,
Five patents—cmbmeing Canadian, English, German,
French, and Belgian—will seenre to an Inventor the ex-
clustve monopoly to his discovery among about oxn
HUNDRED AND PIFry MiLuioxs of the most intelligont
people in the world. The facilities of business and
§’cam communicat on are sach that patenis can be ob-
tained abroad by our citlzens almost as easily asat
home. The expense 1o apply for an English patent is
£75; Gerrean, $100; French, $100; Belgiau, $100; Cavas
dian, $50.

Copies of Patenta,—Porsons desirlog any patent
fxsned from 153 to November 26, 1807, can be suppiled
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications,

Any patent bssued slnce November £7, 1867, at which
time the Patent OMco commencod printing the draws
Ings and specifications, way be had by remittiog
| this office $1.

A copy of tho clalms of any patent lesued since 1598
will be farnished for $1.

When ordering coples, pleaso to remit for the rame
s above, and Kato name of patentee, title of Inyeus
tion, and date of patent,

A pamphlet, contaloing fa'l dircctions for obtaluiog
United Statos patents sent froe. A handsomoly bound
Reference Book, gllt edges, contains 140 pages aud
wany engravings and tables Important 1o every pats

outee and wechanie, and 14 & useful hand book of refer-
ouce for overybody, I'rice 28 contys, malled free.

Addross
MUNN & CO.,
Tublishors SULENTIFIO AMERICAN,
37 Purk RRow, New York.
"mm NCII ONFICE—Corner of ¥ and A Streets,

| .
& Working 1)]0(/(4.9
|

by . ¥. WEKNER, 6 Centre Si.,

wion, D, C.
MIE *“Scientific A enloar '“hw
l ENEU JOHNNON & co‘s 'nnm Lom-
Hta,, Phlladelplila, and 00 Gold St,, Now York.




