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Feientific Qmerican.

Te returp te the physical preperties of the material. In

‘to a sert ef central tank er peel within @ er 8 feet of the
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:of the arms, when packed with the muzzle tip and sheulder

its peculiarities of selutien it acted merc like cepal; like | peint where the flask er meuld was placed. In this was an : piece resting in the greeves. Ne ether precautien is needed

that gum it is difficultly seluble, and further experiment
may shew still further likeness. One remarkable character-
istic of cepal is its pewer of beceming m:ere seluble in alcehel
after first melting it with as little heat as pessible, when,
upen reselidificatien, it is feund much merc easily seluble.
We have net yet tried whether the kauri would act in a
similar manner, but shall de se shertly. Se far we have tried
its selubility in alcehel, chlereferm, benzele, and turpen-
tine.

Inalcehel it is quite inselubleafter a week’s digestien, a
little celering matter enly being taken up. In chlereferm it is
seluble te a great cxtent—a small prepertien, after repeated
shakings during the ceursc of a week’s digestien, appearing
te refuse te disselve. In benzele it is partially seluble,
theugh net nearly te the extent of the chlereferm selutien.
In turpentine its selubility appears te lie between benzele
and chleroform.

In all the three last cases a pertien enly ef the gum dis-
selves, lcading te the suppesitien that it may be compesed
of a series of different and distinct resins having preferen-
tial selubility in the varieus menstrua. Upon trying the
varnishes thus preduced upen negatives theyall gave a beau-
tiful glessy film, net easily scratched threugh se as te reach
the glass, but very casily rubbed upen the surface, as theugh
semething ef the nature of beeswax might be centained in
the substance disselved. The varnish with turpentine had
a decided advantage ever the ethers intenacity.

Up te this peint they are all, thercfore, decidedly inferier
te shellac as a phetegraphic pretective varnish; but further
experiments are well werth trying, secing this new substance
can be beught at under ene shilling a peund, while geed
shellac cests abeut three times the price. It is pessible that
treatment with an alkali may take frem the kauri gum that
principle which causes the surface gless of the varnishte be
se destructible. We may cenclude eur netice of this very
interesting product by stating that all three of the varnishes
give mest cxcelle~t surfaces fer retouching upen with black
lead; indeed, wc have met with ne varnish superier te them
for the purpose.—British Journal of Photegraphy.
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Steamn FEconomy Again.
To the Editer of the Scicntific A rican :

Yeour cerrespendent, S. W. Rebinsen, in yeur issue of
June 16, seems nette understand my language, in yeur issue

of May 26, in regard te the less due the clearance of an ¢n-
gine. In the precess of calculatien there referred te, and
in all ether precesses in which the diagram is charged with
the censumptien indicated by its terminal pressure, and
credited with the werk perfermed as shewn by its mean ef-
fective pressure, the less occasioned by clearance threugh
increased terminal pressure for a given lead, er diminished
mean effective pressure fer a given censumptien, is fully
recegnized, as the facters used in the calculatien are the enes
affected by clearance.
by ‘“the expansien ef the stcam in the clearance space,”
when the exhaust er terminal pressure is greater than the
return er ceunter pressure, which was referred te asrestered
when the cempressien pressure reached that ef the exhaust.

I was net attemptingte give the cenditiens necessary ‘“fer
securing the highest percentage ef uscful effect frem the
steam used,” but merely discussing a mcthed ef calculating
the theeretical raic of water consumption indicated by any
actual diagram, whether faverably er unfaverably cendi-
tiencd. Hence there is ne cenflict between my statements
and these of Rankine, either as given in his werk er as ably
illustrated by yeur cerrespendent; we are simply net talk-
ing abeut the same thing, asI am sure he will see if he gives
my article a careful re-perusal.

Salem, Ohio. J. W. TaomPsoN.

Casting of a Large Gun.

The heaviest gun ever cast in this country, with perhaps
twe exceptiens, was successfully produced at the Seuth
Besten Iren Cempany’s werks, ncar the Breadway bridge,
Seuth Besten, May 30, in the presence ef abeut 150 persons,
several of whem were ladies. Celencl Crispin, Colonel
Bayler, Captain Phipps, Captain Bryant, Licutenant Smith,
and Lieutenant Whipple, of the Ordnance Cerps : Celenel
Randall, Majer Sanger, Captain White, Captain Andrews,
Lieutenant Nichels, and Licutenant Pattersen ef the First
Artillery, were present. The material used was the ordinary
charceal iren. The gun, which will be a 12-inch rifled Red-

man, carrying a 700 peund cenical ball, when finished is ex-’

pected te measure 263 inches, er abeut 22 feet in length.
The diameter at the widest part will be 55 inches, and the
casing will be 20 inches for a depth ef 232 inches. At the
muzzle the eutside diameter will be abeut 29 inches. The
weight when finished will be 89,530 lbs., and when cast
was abeut 162,000 Ibs. There was 90 tens ef metal in
the three furnaces. The gun is expected te be cempleted in
Nevember. It is estimated that the mass will ceel in aboul
150 heurs.

Three large furnaces were used fer the melting. The
flask, which was seme 29 feet leng, was sunk all but about
six feet inte the greund, muzzle up. Frem the furnaces
were runners, a sert of iren treugh er speut, lined with clay,
abeut 8 inches wide at the tep, 4 inches at the bettem, and 6
inches deep, and each aheut 18 er 20 fect long.

_ Phespherus brenze. .

It was the less which is eccasiened '

: epening which led inte twe runners like these ceming frem
:the furnaces, and the runners carried the material frem the
‘peel te the meuld. The peel was fer the purpese of equal-
‘ izing the censistency ef the iren befere it entered inte the
‘cempesitien ef the gun. At abeut 4:50 the visiters were re-
‘ quested te preserve quiet; the werd was given, and thedeep
red stream of melten iren was seen seen relling threugh the
runners, with the accempaniment ef great quantitics ef
beautiful gelden stars scintillating ever the fiery mass. I'rem
the peel the liquid, after being thereughly amalgamated,
passed threugh the sherter runners and drepped te the bet-
.tem eof the meuld, the material rising gradually until the
i level of the treughs was reached. This eccupied abeut 15
"minutes, and then it became nccessary te peur in frem the
itep, which was several feet abeve the treughs. This was
"dene by filling ladles (great tubs ef iren lined with clay),
"each helding several tens of melted iren, and swinging them
by three enermeusderricks areund te a runner raised higher
than the ethers, and which led te the tep of the meuld. The
pertien filled up with ladles was in additien to the length ef
}the gun, which must be cut off seme six feet. This is ncces-
sary in erder te have the end perfectly selid. The gun was
. cast upen the Redman principlc of having the cere, which is
hellow, filled with water during the precess of casting by
means of a pipe te cenvey celd water te the bettem ef the
cere, and anether te carry off the water frem the tep when
it becemes heated. This causes the ceeling inside and eut-
side te be much mere uniferm, and adds greatly te the
strength ef the gun. The casting was finally finished abeut
530 e’cleck, witheut accident of any kind. The gun when
finished will be ferwarded te Sandy Heek fer experiments

by the United States autherities. —Besten Journal.
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Strength of Metals.
Seme experiments have recently been made, in the me-
chanical technical laberatery ef the Reyal Pelytechnical
|Scheel at Munich, upen the strength ef differentalleys made
by L. A. Riedinger at Augsburg. The results may be tabu-
lated as follows:

Contraction Stretching
of section, ef 124 inch,
per cent. per cent.

24 225

Strength in
1hs. per
square inch.

27,122

Appearance
of the

Alle
v fracture.

Fracture  blue-
gray, darker
than in ell-
metal ; con-
tained an air-
Bubkle of %
inch in diame-
ter.

28,400 37 Fracture as We-
’ fore, with many

| little Wubbles.
" Bell metal 24,424 14 1450

uni-
bluish

Fracture
form,
gray.

Fractaurcrougher
than lefore;
color  some-
what lighter.

.............. 1-00

23,288

Fracture dirty,
ycllow, dense,
and quite fine.

20,448 14-2 450

11,158 15 25

=t

Fracture as le-
fore.

<
[ ]

v

2375  Fracture golden
yellow,  uni-
tform,  some-
what rougher

than the other.

Fracture as Me-
fore, with or-
ange  yellow
spots.

Fracture alter-
nanely Wright
wrndclold, e

ly crystalline.

Fracture lighter,
Wright, — an
more uniform
than wefere.

4,288 Fracture  loril-

i liant  white,

| with fewer

large crystals
than before.

Fracture as le-
fore ; crystals
rather larger.

22,720

20,306 345 1525

1,931

2,144

3.209 0

Unfertunately the cempesitien ef the alleys tested is net
acourately given in percentage. Nevertheless, the table is of
interest as shewing the superier strength ef phespherus

or used in packing the guns fer shipment te Turkey, The
machinery fer the manufacture of these bexes was perfected
in inventien fer the purpese. The cempany have still twe
years in which te cemplete the number of these bexes that
they centracted te make; oy which time, alse, the Teel Com-
| pany will have cempleted their immense centract with the
, Turkish Gevernment.—Springficle Unien.
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} A Remarkable DMap.
| Abeut the first of January, 1876, Prefesser Hitchceck, of
i the Geelegical Survey, and his assistants began the construc-
“tien of a raised map of New Hampshive, the design of which
was te cembine all the present knewledge ef the geegraphy
of the State which had been ebtained in the geelegical sur-
vey made by Prefesser Hitchceck, Prefesser Huntington,
~and ethers. This map has just been completed, and placed
in the State Heuse.

The map is feurteen feet ten inches leng, representing ene

hundred and seventy-eight miles in length (being censtructed
"en ascale of ene mile te the inch) and nincty-three miles in
width, frem the meuth ef the Piscataqua river te the nerth-
west cerner of Hinsdale, shewing the entire surface of the
State, nine theusand three hundred and thirty-six square
%miles. It alse shows all the riversand breeks, pends and
lakes, hills and meuntains, and the tewn and county lines,
railreads, etc. The names eof all cities and tewns, rivers,
"and principal breeks, lakes and pends, meuntains and high
elevatiens, are given censpicueusly, se that any ene can find
'ata glince what they desire te leek up. The height of the
hills and meuntains is ¢iven en a scale of ene inch te ene
theusand feet, and actual measurements are given when
| knewn.

The map is censtructed of pine and bass weed, and the
| precess of the werk was this: A map was first drawn en
| paper of the samc size as the raised map, with all the eut-
lines of tewns, streams, pends, etc., and centeur lines fer
each five hundred feet were drawn. Tracings ef the cen-
teur lines were made on inch layersef pine and bass beards,
maintaining as accurately as pessible the relative cize and
shape. These are fastened upen each ether, and the valleys
.are beveled eut with el:i-cls.— (rard (N, H) Mondilor.
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| Torpedo Balloons.

A cerrespendent suggests that terpede balleens might
preve a fermidable means ef effence, and prepeses a plan ef
sending up a balleen, with atorpede attached, te windward
of an enemy, and then drepping the terpede by bursting the
balleen. It seems te us that this is a geed idea, and ene
which might find useful applicatien in the bembardment ef
cities, camps, and fortificd places. It is of ceurse net prac-
ticable against an enemy capable of meving about euickly.
It is net a difficult matter te censtruct a balleen capa-
ble ef lifting sufficient nitreglycerin fer the purpese.
This might be inclesed in a shell and suspended as a
car under the air ship. A simple mechanical device ceuld
easily be previded fer drepping the lead; and this device

. might be centrelluc! by a light wire threugh which an elec-
 tric current ceuld be sent. The besiegers have enly te wait
'fera fair wind, and then start their balleen frem a point far
beyend the range of the mest pewerful guns. It weuld be
.easy by the aid ef instruments te tell just when the balleen
had arrived ever the desired peint, and the pressurc of the
} key weuld transmit the current and drep the mass ef exple-
isive. The effect of a quantity ef nitreglycerin blewing up in
l'a city er fert weuld be terrific. The balleen ceuld be per-
. mitted te rise te a height beyend the reach ef artillery, se
that the besieged weuld be tetally destitute of any means of
directly preventing the drepping ef the unwelceme visiter
'in their midst.
! Seme well meaning philanthrepists in England are just
new pretesting against the use of the terpede in medern
| warfare, asbeing tee cruel a resert, and ene which sheuld be
"classed with peisened wells and explesive bullets, which are
prescribed ameng civilized belligerents. Prebably the ter-
pede balleen will te them scem exceptienally barbareus.
i The fact is, hewever, that such philanthrepy is a mistaken
isentiment. War itself is a frightful calamity; and it is fer
| the benefit of all that it sheuld be as quickly ended as pessi-
i ble. This result can enly be reached by making weapens

These led | not allow a play of even one two-hundredth part of an inch.

bronze. Tt is quite surprising that, with the number of ex- | g cffective either that peeple will net face them, and thus
cellent testing machines in use in this city and ceuntry, e fighting may be stepped in that way, er else that they will
few resultshave been published here, eur figures being mestly preduce such whelesale destructien as te secure victery fer
limited te iren and steel. ene side or the ether.in the quickest pessible peried. The
I s o mest destructive weapens arc therefere the mest merciful;
Turkey in America. | and in this light the terpede sheuld be regarded.
The largest single centract ever taken in this ceuntry frem Tt Dy
a fereign natien is the $17,000,000 ene given te the Previ- : Russian Gold and Silver Production.
dence Teel Company by the Turkish Gevernment. The Teel: The fellewing statistics of the yield of the Russian geld
~Cempany were three years in preparing te begin the werk ' ficlds fer the year 1876 shew that this seurce ef wealth is
‘ upen the contract, and new empley 2,500 men, whe turn eut censiderable inthatceldnerthernclime. The ameunt of geid
200,000 guns per year, or 600 finished guns in a day. These mined in 1876 was 1,617 peuds, equal te 71,503 lbs. trey,
guns arce the Martini-Henry rifles. One of the side businesses having a value of 22,086,662 reubles = $17,669,329.60. The
of maznitude which has grewn principally eut ef this cen- silver ameunted te enly 156 peuds, er 5,616 lbs. aveirdupeis,
tract is that ef the Excelsier Bex Cempany ef Previdence, werth 142,360 reubles = $113,888.
of which James A. L. Amereux ef this city and Seuth Hadley e —
. Falls is treasurer. The Excelsier Bex Cempany are new
| busy making 20,000 bexes per year fer the Teel Cempany in
which te ship their guns te Turkey. FEach bex is made te
held twenty ef the guns, and with such accuracy are the
 greeve piccesferthe interior of the bexes made that they do

Nicror’s RamLroap Joint aND NuT Lock.—In eur re-
cent illustrated article en this subject, the statement that the
jeint weuld be safe witheut any belts ‘“en the same sectien
of rail ” sheuld read ‘‘en seme sectiens of rail.” Alse feor
““requires ne spikes in the flange of therail,” read ‘ slots or
netches ” for ¢“ spikes.”
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