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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
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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:
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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.
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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

|




