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LAND! BELOW THE OCEAN LEVEL.

In an article treating on some remarkable results of evapo-
ration and rainfai, published on page 257 of our issue of
Apri. 28, this year, we described one of the instances of the
great excesses of evaporation over rainfall, namely, the Cas-
pian Sca, 01 which the surface is 0s much below the ocean

vel as our Lake Champlainisabove the same, namely, more
than 80 teet. There are, however, two still more remarkable
cases of the same sort, the Dead Sea in Palestine and the
Great Desert or Sabara in Africa.  The fornuer 1s remarkable

or the great amount of the depression, and the latter for the

immense surface depressed, being in fact the bottom of an
‘extensive inland lake, totally dried up by the heat ot a trop-
ical climate, aided by the absence of reeding streams, and by
the rainless area which covers its greatest portion. It is, on
an average, 80 fect below the ocean, about as much as the
Caspian Sea; but it is remarkable for its extent, being uearly
2,000 miles square, or nearly 4,000,000 square miies,

l he French government, having an eye to the colommuon

- e S
]monnlmlc remarkable progress in navigation, on the other
hand this achievement cannot be attributed to any new djs.
covery, but results from improved application of knowy
principles, and especially from the rare perfection of mw
struction of the motive apparatus, which develops great
while its weight is reduced to the narrowest limits,
however, it not the only element of success. The mode] of
the hull is such asto diminish to the utmost the liquid Tesint. |
{ ance opposed toits onward movement.  Again, the materly)] it
{of which the hull is built is such as not to absorb by jis
| weight a fraction of the total displacement which may pe
usefully devoted to the motive machinery. To this end it s
built of steel plates, and weighs but 9,900 lhs..orleum,.
third of the total displacement. In order that the pm
should afford the maximum effect, it is necessary that fhe
liyuid vein upon which it acts should be as large as possibie
in comparison with the resistant section of the vessel. Op
‘ | dinarily the section of vein acted upon is less than the latter,
In the Thorneycroft ;aunch, the screw shaft is placed oy g

| lake.

1 Northern Africa, with Algiers as a starting point, has for | [evel with the keel, instead of being located at a point half

th some time favored a project for restoring this sandy waste to | | way between the keei and the water line, as is usoally the
its primeval condition by cutting a communication with the | | case. The screw then projects below the keel for

ocean, and so transforming it into a salt water inland | half its diameter, and consequently it acts upon a section of
The effect of this on the climate of the surrounding i vein greater in area than the grcattsf section of the vesse].
country, and especially on the colony of Algiers, would un- | This arrangement doubtless contributes materislly to the
doubtedly be most beneficial, because the south wind, in- i speed; while a sharp bend of the keel protects the propeller
stead of blowing, as it does now, over a sandy desert, would | from damage. :
become a sea breeze: this would increase the rainfail, and| As already noted, Messrs. Thorneycroft’s success in pro-
change a rainless district into a fruitful rezion. Ina com- ' ducing a motor both light and powerful has been remarka-
mercial point of view, moreover, the benefits o1 such a change | bie.  The complete machine—that is, including boilers and

Mothods of |

Vuﬂlm of & lnrge numxu rof Inro !
n

could not be overestimated. The introduction of water trans-
| portation is especially advisable in this tropical region, where
| the miserable and utterly inefficient caravan is now the only
mode of carrying goods; and without doubt commercial cities
would soon spring up around the shores of the proposed in-
| land sea, which would becomerthe scenc of a mighty travel
and traffic, as the lake would give easy access to the sur-
rounding countries, and develop this part of Africa to an
extent thus far utterly undreamed of.

But it is well to look also at the disadvantages of this
gigantic seheme.  In the first place, it will rob the ocean of
fsuch an enormous amount of water that its general surface
| will be lowered to an appreciable extent. In order to realize

&% how much this lowering wiil amount to, let us consider that

! the total terrestrinl surface is, in round numbers, 200,000,000
| square miles, of which the ocean occupies three quarters, or
1 150,000,000, If the estimate given of the Desert of Sahara,
14,000,000 square miles, is correct, it oceupies ¢ part of the
L ocean's surface, and, therefore, every foot of dopth of water
abstracted for the Desert will diminish the ocean ¢ part of'
“a foot; and the withdrawal of water for a lake 80 feet deep
would leave the ocean level 80 i, or more than two feet
lower, which would be plainly perceptille in the Inany harbors
. where careful tidal ohservations are made, and in some cases
changes may influence the shipping, robbing as it would do

5 | all parts of the world of over two feet depth of water, which

would be very bad in those loecalities where the harbors are
shallow.

| This much as to an immediate result; but the ultimate
consequences would be much more serious. It should be
considered that this large inland lake, if once established,
would have no fresh water supply, by rivers; but the sea
water would certainly rush in through the channel, to make
up for the large evaporation, which we may safely set down
at 1,200 1bs. of water per year for every square fcot. This
| would lower the level 20 feet per year, which is one quarter
of the whole quantity of the lake. This, for a surface of

4,000,000 square miles, or 100,000,000,000,000 square fcet,'gineerinchnrge who was so0 obllgingutoahowhhd@ =

gives 2,000,000,000,000,000 cubic feet of water to be replaced
annually from the ocean, or nearly 6,000,000,000,000 cubic
feet per day, or 250,000,000,000 cubic feet per hour, or 4,166,-
| 666,666 cubic feet per minute, or 69,444,444 cubic feet or
525,000,000 gallons per second. As the German Rhine car-

| ries only 1,000,000 gallons of water per second, on an aver-
“+ | age, the channel bringing the supply to the Desert of Sahara

| from the ocean would have to carry as much water as is car-
(ried by 625 rivers like the Rhine; and from the salt water
| only pure water would be evaporated, leaving the salt be-
hind. As this amounts to 4 per eent, or ¢ of the sea water,
and as nearly 20 feet deep, or § of the water in this new lake, |
would annually evaporate, it would only take 4 x 25, or100

e | | Years, one single century. for all the water to disappear, and

| a doposit of salt take its place. Then the now sandy dcscrl
would be changed Into a desert of salt: which salt would fill

the whole basin, and would certainly be o more serious af- i

:liﬂlon 10 Algeria than the present sand plain can possibly |
e

‘ -

THE THORNEYCROFT FAST LAUNCHES.
| Ina recont description of the French torpedo  experi-

| the water contained—weighs in all 16,060 Ibs. The power
at the speed of 18% knots having been 220 horse, the weight
is therefore but 726 Ibs. per horse power. The machinery is
therefore probably the lightest ever produced for purposes
of navigation. Large marine engines for a long time rarely
weighed less than 440 Ibs. per horse power; and it is only
through recent improvements that this has been reduced to
830 1bs. For ordinary launches, with non-eondendng en-
gines running at high velocities, the usual weight per horse
power is about 220 1bs. It is therefore interestingto note
under what conditions Messrs. Thorneyeroft's engines are
produced. They are condensing machines, twocylinder, on
the compound system. The boilers are of the locomotive
type, with the difference that the tubular surface is reduced
about one half. This is the only sacrifice which has been
made for the economic production of power; and itmju-
cessary in order to reduce the weight of theappum The
safety valves are loaded to 13-2 Ibs. The engine makes 430
revolutions per minute, which requires great mechanical ex-
cellence of the mechanism, and especially of the sir pump.
The consumption of cosl per borse power per hour is $32
Ibs. The grate surface is 1119 square feet. An artificial
blast is conducted directly to the fire chamber instead of to
the ashpit.

THE PERMANENT SUPPLY WATER WORES OF _
BALTIMORE.

One of the greatest engineering works now in progress is
that to supply the city of Baltimore with water, and the gen-
tlemen in charge of it have been so busy pushing it forward
that they have had very little time to talk about it: in conse-
quence of which not many people outside of thod&j&hw
anything of it, and comparatively few have any of
the immensity and difficulty of the works that are now so

| From the latter, which is 53 acres in extent and 217 feet
(above tide, one portion otthomhnkhdbynm

quietly progressing to supply them with an almost unlimited
supply of the necessary article of water. Oneof our cor-
‘respondents lately called on Mr. Robert K. Martin, the en-

the line of works, and we are thus enabled to lay the follow-
ing particulars before our readers. ;
Baltimore isatpmont mpplhdwithwoth hﬁng-

duit 8} miles long to H-mpdon mn'oir md Dmill 7

ful steam pumps to a high service wamm a
tide, for supplying the highest region of the ¢
p.nhmpplled dircot to the mains; and still a
is allowed to pass to Mount Rommvolr vhhhtm .
feet above tide, 80 as ot to give too higha pressure ioi“"‘
lowest portion of the city,

This supply having been found to be insv
SUMIEr SeAson, itmmolndtoinmlt
erecting, near the Guopowder le.&nlll'
duplex compound pumping :
10,000,000 gallons & day from that ri
high, to Roland Run, a tributary of Jones' |
tioned. This armngement, however, was
somo of the more enterprising of

ments at Cherbourg, we noted the wonderful speed of nearly | new plan was devised; and it is now being
190 knots per hour attained by a steel torpedo launch built by withstanding considerable opposition
Mosars. Thorneyeroft. In such small craft, displacing st by the capable and enorgetic civil

PRDOE L or six dollars sna frey |

most bt about 15 tons, this extreme velocity appears to be '
obtainablo only over short perfods; but s speed of 18 knots
has bhoen malntalned over measured distances for more than
two consecutive hours, the engine then developing 220 horse
power. The dimensions of & Wauneh which attained this
npeed are na follows: Length 0804 foet, beam 858 foet,
[ draught of wator (average) @ foot, displacoment (thnt Is to
\;- 0y, the total wolght of tho vessel nnd all ita contents) 16
Ons

I Whillo thore can bo no question but Uit these veusels de-

Ahis turn to form n dim noross

' Commission, Mr. R. K. Martin, who
vious works, evected in 1858, The s
Is the Gunpowder River, which ab
timoro makes its nearest appronch

it takes o bend In another GMM

storage luke swhioh will, it is b
Ing the eity with 175,000,000 gallons.
four hours.  This lake will bo from

about 20 feet deep on the a -



¢o of about & miles throngh the most
) “constantly changing, as the
fiioh 1t runs pursue a very de-
procipitous, wooded hills,
country near Meredith's Ford
the head of the lake.  To facilitate op-
ilow longg, wbout 80 feet wide, and about
Jevel of the lake, has been cut in the
s of the hills on each side, which will no doubt be util-

Nereafter as  pleasuro drive by the lovers of beautiful

At the Jower end of the site chosen for the lake, two hills
jut out into the valley, leaving but a comparatively narrow
place, of which advantage is taken to form a dam which will
raise the water about twenty feet above the natural level of
the river. In one of these hills is the mouth of the tunnel,
hereafter referred to, from the side of which a dam will be
built having an overfall of 800 feet and a wing of 190 feet,
that will extend into the opposite hill. This dam will be of
the most substantial character, of heavy stone laid in hy-

~ draulic cement.  The stone work will be 81 feet high and

about 65 at the base, having its foundation on the solid rock;
and it is estimated that about 20,000 perches of stone will be
required for this part alone, The face of the overfall will be
built of large blocks from threo to four feet in depth; and to
prevent any undermining, an apron is to be cut below the
overfall resting four feet bolow any of the other foundations.
The other side of the dam will be protected by a backing of
165 feet of puddle clay, gravel, and riprapping. The para-
pet walls will rise 12 feet above the overfall, and will belevel
with the floor of u gate house that is to be erected at the tun-
nel end of the dam. At the gate house begins the tunnel,
which is to carry the water to Lake Montebello.  This tun-
nel is nearly seven miles long—386,510 feet—and is therefore
the longest in the country. The bore is circular in shape
and is 12 feet in diamecter, Over five miles of it will be
through hard gneiss, which is being cut with drills driven by
manual labor, as the contractors think that, owing to the
comparatively small area of the tunnel, the power drills are
not economical enough to pay them for the cost of the neces-
sary machinery. A portion of the tunnel is being cut through
softer material—a kind of limestone, that crumbles into
powder by the force of the explosion when blasted. This
part of the tunnel will have to be bricked; but where the
gneiss occurs, the brickwork will be dispensed with, except
in some localities where there are bad breaks and crevices in
the rock, and st the hottoms of the shafts which will, when
the tunnel is completed, be arched over with masonry 6 feet
thick, to withstand the immense pressure of the loose earth
filled In above.

To facilitste the operations in the tunnel, fifteen shafts,
from 65 to 300 feet deep, have been sunk, most of which are

‘down to grade; and in some of them considerable work has

been done on the tunnel.  But owing to the hardness of the
rock for the larger portion of the distance, very fust progress
cannot be made—onlyabout a running foot of tunnel per
hift of 12 hours, or two feet per day, as in tunneling night
and day are alike so far as work is concerned, the only light
in either caze being that obtained from the small lamps at-
tached to the miners’ hats.  As before stated, the contractors
employ manual powerfor drilling, which, in the hard work,
isdone by task work—thirteen feet per shift being the miner's
task. The holes are bored 80 inches deep, and an ecight
ounce cartridge of giant powder (nitro-glycerin and saw-
dust) is used in cach hole, at which rate about 7 1ba, of pow-
der, ut 40 cents per 1b,, 18 used for each running foot of hard
rock tunnel, making for the five miles through the gneiss
nearly $74,000 for explosives alone, to say nothing of that
used in the other portions of the work.

The shafts are from 8 x 17 to 8 x 20 feot inside the timber
work, which, when used, adds about 30 inches to the above
figures; and as fast as they are comploted they are fitted
with improved safety cages to prevent nccidents from the
holsting mechaniam; but they have only the ordinary tipping
bucket until the shaft Is down to grade,  The exhaust from
holsting engines s utilized to create a draught in a pipe, the
mouth of which is near the heading, and by this means ven.
tilation fs securad in the tunnel,

In the limestone portion of the tunnel, between shafts 1
and 2, the stratum makes an vccentrie dip, leaving n “ pock-
et" of mud which, as the miners were working towards it,
suddenly ran fnto the tunnel, overwhelming and suffocating
ono poor fellow who had been drivon by it against the tim-
bers; but the remainder of the workmen mansged to escape.
In this, n8 in some other sections, the water forms o great
hindrance to operations, a spring being found hero which
Keops o stewm pump of o capacity of 200 gallons » minute
constantly at work, while nbout the same quantity of water
percolates through other erovices in the rocky sides of this
soction of the tunnel and hus to be removed by another pump
of the same size.  The samoe trouble occurs in other shafts,
ospecially No. 6.

To make the necessary observations required to properly
line nnd lovel the tunnel, o atenight line has been made over
the tops of the LWills and through the woods, and three ob-
servatories have been ereoted for this purpose.  As an in-
stanee of the great care tuken by Mr, Martin in this matter,
it may be stuted that these structuros are double, consisting
of an fnner tower (on whioh the instruments are placed) pro
tected from stmosphierio and other Influences by an outer
one, entirely detuchied from the other, on which the en-
gineor stands whon making his observations,

At the lower eud of the tunnel Is to be located u reservoir,

Scientific merican.

to bo known as Lake Montebello, which is being formed by
damming up a valley sdmirably suited to the use to which it
Is boing put, The upper and lower ends of the valloy,
forming the onst and wost sides of the reservoir, willho cloged
up with dums of stono and carth, 450 feet wide at the base
and 100 feot at the top, with esch end imbedded in the hills
ut the sldes, #o that the greatest possible strength may be ob-
tadned; for thisis ono of the most eritical pleces of conntruc-
tion along the whole line, a8 these dams will have to sustain |
the pressure of 600,000,000 gallons of water. The north and
south sides of the valley, about 8,500 feet cach, will form |
the other sidea of the reservoir, which, when completed, will
have the appearanco of a natural lake, and will have a su-
perficial area of about 80 acres and a depth of at least 30
feet. The sides will be finished with riprapping, and the top
will be surrounded by a fine road 1} miles long and from 60
to 80 feet wide, divided from the reservoir by a neat and sub- |
stantial iron fence. ‘
There being o stream running through this valley whose
water is too impure to be used, a drainage tunnel, 2,870 feet |
long and of 0 feet dinmeter, had to be made to carry itaway, |
which tunnel will also serve to take off the surface drainage,
and to empty the reservolr, should it be required. From this l

reservoir, another tunnel, 2,000 feet in length and 12 feet in
diameter, {8 now in course of construction. This tunnel iy
cut through soft material, and therefore requires strengthen-
ing with brickwork Insid in hydraulic cement. Where the
tunnel is of the right character, the top arch is three hricks
thick and the invert below the spring line two bricks, with
a proportionate backing of from 18 to 24 inches above the |
spring line, built in against the timbers or the rock wall of |
the tunnel. In the soft places, there is an additional ring of |
brickwork added, and the backing is proportionately in- |
creased. In all cases, the arch is packed over the top with !
clay well rammed in. The brickwork in this, asin thonmin{
and drainage tunnels, requires to be done with the greatest ‘
care, as it has to stand not only the outside pressure of the .
immense weight of material above it, as in railroad tunnels, |
but also the internal pressure of the water within, which isi
always searching for weak spots to break through, acdit is
therefore being done by the day, Tt is estimated that about
12,000,000 bricks will be used in all the tunnels.

One portion of this tunnel passes beneath a well, the bot- ;
tom of which is only four feet from thetop of the tunnel;
and yet the water of the well has not been drained, and it 1
continues to furnish its usual quantity of water, notwith- |
standing that another well, 300 feet from the tunnel, was al- |
most immediately drained and has now no water whatever. |

At the end of this tunnel will be s gate house from which |
the water will pass int) six pipes of 48 inches diameter each,
by which it will be conveyed to the city limits, and there con-
nected with the present system of mains for distribution
throughout the city,

Along the line of the work have sprung into being several
temporary villages for the miners and laborers, showing
styles of architecture that one would hardly expect to find
0 mear a great city, varying from the tolerably comfortable
offices of the contractors to that of the squalid log huts of
the negro laborers on the storage lake, with a single room
that is half below ground and half above. Many drinking
shops have also been built on the line, or rather as near to it
as they can be built (for the engineer will not allow them on
the city property), in which the men squander their hard
earnings after each pay day, and so unfit themselves for
their labor as to cause no small delay to the progress of the
work,

Unlike the officials of some other cities that may be named,
those of Baltimore appear to have a fashion of completing |
their public works without exceeding the appropriations for
them, This was the case with their city hall, inaugurated a
year or twoago, and it appears as if it would be the same |
with the water works, The whole amount appropriated for
this purpose is $4,000,000; but the engineer in charge, who |
is doing his best to cut down the expenses all he can without |
depreciating the quality of the work, thinks the whole im- |
provement can be completed at a cost of very little, if any,
over $3,000,000. About 1,500 men sre employed—common |
Inborers getting $1.25 per day and miners $1.50, It is ex-
peeted that the whole work will take about three years to fin- |
ish, and Baltimore will then have a natural flow through the |
tunnel that will supply it for generations to come with all |
the water for ordinary purposes that can be used or wasted, |
s the river at the point tapped Is 170 foet above mean tide, !
and consequently will give water to nearly all the houses in |
the city, except in the extreme northwest soction, for which |
the water will still have to be pumped into o high service re-
wervoir,

Mr. Martin is assisted by Mr, . P. Manning, consulting
engineer, W, L. Kenley, chief nsistant, and seven rosident
engineors, Messrs. R. 1 Hook, W, R, Warflold, 0. O, Swan,
O, T. Manning, O, 11, Baldesston, und O, A. Hook, who are
named in the order of the work they have In charge, begin
ning at the storage lake, The contractors, also named in the
same order, are Mossrs, Condon und Co,, Fonton and Allan,
Bruce and Patterson, L. B, McCabo and Brother, J. Dono-
hue and Brother, and J. E. Eschback.

From this cursory sketeh, some idea of the magnitude of
the work In which the city of Baltimore Is engaged muy bo
obtained—u work allke honorablo to the publie spirlt of hor
citizens and the gentlomen engaged in ity construction,

— e e— -

Tur most valuable part of n man's education Is that which

Lie rocelves from himself,

: degree of light and heat,

WHAT 15 A TEMPORARY STAR!
On November 24, 1876, Professor Schmidt, Director of

the Observatory nt Athens, Greece, noticed s new star, of
the third magnitude, in the constellation Oygnua,

The three
nights immediately preceding had been cloudy, but the star
lind not become visible on the night of the 20th. Astrono-
mers throughout the world were at once notified of the dis-
covery, and the object wis diligently observed both in Eu-
rope and Americn,  Its apparent magnitude very rapidly
diminished from the date of its discovery. In a few weeks
it became invisible to the naked eye; and in less than three
months its Jight was no greater than that of a star of the
ninth or tenth magnitude. Other instances of such pheno-
mena are well known in the records of astronomy. The
following catalogue, with the exception of the last two, is
given by Humboldt:

No. Date, Position, Duration of visibility,
. July, 1344A.m, in Scorpio. Doubtful.
, Dec.,, 123A.p., in Ophiucuas sy
, Dec. 10, 173 **  in Cenfaurus 8 months.
. March, 360 “ Doubtful [ et

1

S

3

4

5. April, 386 in BSagittarive 8 **
6

i

8

0

. 880 ** in Aguila 3 weeks.
, March, 393 * in Secorpio Doubtfal,
827 “(7) in Scorpio 4 months,

§ 045  near Camiopeia Doubtful.
10, May, 1012 in Aries 8 months.
11, July, 1203 ““  in Seorpio Doubtful.
12, Dec,, 1230  in Ophiuchus 4 months.
18. 1264 ** near Cassiopeia Doubtful.
14. Nov.11,1572 *“  in Casriopeia 17 months.
15. 1578 '+ Doubtful Doubtful.
16, July 1, 1584 “  in Secorpio =
17. Oct, 10,1604 “  in Ophiuchus 17 months,
18, 1609 “ Doubtful Doubtfal.
19. June 20,1670 “  in Vulpes 20 months.
20. April 28,1848 ““ in Ophiuchus  Doubtful.

21, May 12, 1866 “* in Corone Borealis *
22, Nov.24,1876 “ in Cygnus “

“It is worthy of especial notice,” Sir John Herschel re-
marks, ‘“that all the stars of this kind on record, of which
the places are distinctly indicated, have occurred, without
exception, in or close upon the borders of the Milky Way,

{and that only within the following semicircle, the preceding

having offered no example of the kind.” The striking fact
hére noticed indicates the existence of unknown physical
conditions in this portion of the heavens, favorable to the
production of the phenomens described.

Again, while two or three of the recent temporary stars
have remained visible as small telescopic objects of some-
what variable brightness, yet in no case has an outburst oc-
curred in precisely the same locality with a previous one.
The supposed identity of the stars of 945, 1264, and 1572,
cannot therefore be sustained, and the assumption that *“all
the temporary stars are simply variable stars " of long period
is wholly destitute of support.

CAN THE PIHENOMENA BE EXPLAINED WITHOUT THE
ASSUMPTION OF AN UNKNOWN CAUSE?

It is a remarkable feature of the binary systems among
the fixed stars that the orbits have great eccentricity, the less
component in its perinstron passage coming into very close
proximity to the greater, This approach, in several known
instances, is within loss than the earth’s distance from the
sun, and, In at least one case, less than that of Mercury.
Among the large and Increasing number of known systoms
whose elements have not been determined there are probably
some of still greater eccentricity. If we suppose in such
caso that the principal star is still in a gaseous condition, and
that the radius of its atmosphere is greater than the perias-
tron distance of its companion, the latter will at ench return,
by plunging through this atmosphere, produce an increased
Its period will become shorter at
each saccessive return, until it shall be arrestod by penetrat-
ing the denser strata of the principal star. Its orbital mo-
tion will thus be converted into heat and the phenomena of
4 new or temporary star may be presented to distant specta-
tors.  Such collisions as we have supposed must have oc-
curred very frequently in the solar system whon the sun's di-
ameter was much greator than at present, as comets of small
peribelion distance would be absorbed by the central mass.

“The circumstance,” says Humboldt, “* that almost all
theso new atars burst forth at once with extreme brilllancy,
ns atars of the first magnitude, and even with still strouger
scintillation, and that they do not appear, at least to the
naked eye, to increase gradually In brightness is, in my
opinion, a singular pecnliarity, and one well deserving of
comslderation."®  Thoe faot here stated Is In manifest hae-
mony with the theory above proposed. It is worthy of
note, moreover, that the part of the heavens in which the
outhursts have oceurred fs rioh in double sturs and sidoreal
olustors,

Bloomington, Ind. Daxmr Kimgwoop,

e
A Simple Fire Escapeo,

JoROM. writoa to suggest that n plece of stout canvos,

whout 20 feot square, with hand loops all around it, could be

(held in the hands of & fow men undor the windows of & bum-

Ing howse,  Pursons could then fump from the windows with
safoty, espociully if the handles were attached to the ecanvas
with rubber or wire springs, which would give olasticlty to

the canvas, und break the fall of the person from
the window. e
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THE MANUPACTURE OF SILVERWARE,

There are certain industries which grade so insensibly into
the fine arts that, in reforring to those who follow them, one
soarcely knows whether to use the terms workmen or artists,
The manufacture of jewelry ix one of theso callings, that of
silverware is another, The casual looker-on, seeing men
with metal tools and hammers in their hands, bending over |
thelr benches, working at some dull-looking metal, instinct
ively regards them as mere manunl laborers enguged upon
no  arduous
task; but if
he pglances
over their
shoulders,
and sees the
ductile metal
under their
manipulation
assume  the
most exquis-
ite shapes, if
he witnesses
work pro-
duced not on-
1y of marvel-
ous delicacy,
but  bearing
the fmprint
of genius in
every detail,
the simple
tools and be-
grimed garb
of the work-
ers are no-
ticed no long-
er, and a feel-
ing of genu-
ine admira-
tion comes
uppermost in
the mind ca-
pable of ap-
preciating
true artistic
skill. Silver
working has its prosaic side; for, despite beautiful ornamen-
tation, forks and spoons are the commonest of every-day ar-
ticles, and teapots, as teapots, are not conducive to lofty re-
flections. But on the other hand, such homely objects tend
to make the industry what it is—art-workmanship, or to
render it a link between the ideal and the actual, a means of
adaptation of the airy conceptions of the artist to forms of
utility. The manufacture of silverware may be divided into
two parts: first, such as relates to the production of forks,
spoons, and like small objects of definite form; and se-
condly, that relating to the making of hollow

THE SPINNER

[ and the metal is subsequently case-hardened

fla.d.

ware, which includes vessels of every descrip-
tion, whether for use or ornament. We pro-
pose in the following article to trace the va-
rious processes as practised at the Jargest es-

On a single pair may bo cut stamps for seven different arti-
cles. Thus wo found the neoessary patterns for dessert,
table, tea, salt, and mustard spoons, besides those for large
and small forks, on the two rolls represented, which, though
quite small in size, cost about a thousand dollars to engrave,
The designs are cut directly upon the eylindrical surface,
In operating
the machine, the rolls are set in motion, and the workman
fnserts blanks for the articles desired, as the respective dics

AT WORK.

rotate in front of him. As the metal enters the rolls, it is
caught by the deep notches made beside the pattern, and is
thus prevented from slipping. On emerging, o spoon blank
appears as in Fig. 5 (sce front page). The pattern is perfectly
stamped ; but the bowl is'flat, and around the spoon now out-
lined is a large amount of superfluous metal, which is clipped
off by hand shears, the pieces falling into a locked box. Then
the blank is carried to a file wheel, which removes all the ma-
terial close up to the edge of the pattern; and if a fork is be-
ing made, a rotary file cuts the spaces between the tines.

1.1l

n

tablishment devoted to such work in the coun-
try—that of the well known firm of Tiffany
& Co., of this city.
The silver, to fit it for use, is alloyed with
copper in the proportion of 0-075 copper to
9°825 of silver. The metal, on its reception
at the factory, is weighed and tested to de-
termine its standard quality, and is then sent
to the melting hearth to be run into ingots of
proper size. The operation of melting is re-
presented in Fig. 1. (See front page.) The
charge in each crucible is from 400 to 450 0zs.,
which, on becoming fused, is poured into
ecither a skillet mold or else run into bars.
The skillet is an ingot about 10 inches long
by 6 inches broad, and 14§ inches thick, and is
used for making the plates subsequently spun
into hollow ware. The bars from which
spoons, ete., are produced are some 20 inches
in length, 11 inches in width, and § inch thick.
As in these two forms of the metal are the
starting points respectively of the two depart-
ments of the manufacture above noted, we
&hall trace the operations upon each separate-
ly, beginning with
THE MAKING OF FORKS AND EPOONS,
The bar of silver alloy above mentioned is
placed between heavy rolls (Fig. 2, front
page) and flatiened out to § inch in thicknoess,.
Ponderous shears then cut it into suitable
lengths for the individual articles w be pro-
duced; and then rolling in a transverse dirce.
tion flattens that portion which is to form the
bowl of the spoon or tines of the fork, until
at such part the width isabout 2} inches. The
blank, us it is termed, is now of the shape of A (Fig. 8,
front page). It is then placed in dies in a drop press; and
on the fall of the hammer, it emerges in the shape shown at
B in the same figure,
involves the use of one of the most expensive machines em-

Next follows the roling; and this

e S
BN e |

e
HESS

REPOUSSE WORK.—CHASING.

The next operation is forming the bowls of spoons or the
curved portions of other objects, This is done under the drop
press by steel stamps, which forco the portions to be curved
into matrices made of tin,  This metal is used because it is
softor thun the silver nlloy, and yiclds to the ralsed portion

REPOUSSE WORK.—SNARLING.

3
T

T
—

{3
NN near the center of the metal, and the latter is
R

The operation of drop
At A, ntin die

would, of course, be flattened out,
prossing s shown in Fig, 0 (see front page).
for a spoon Is separately exhibited.

The proper curve to the handle of the spoon is im[rlrwdh’
getting with a wooden mallet.  Then follows smooth filing
and weighing of the objects previous to their polishing, A
a rule, about one third the metal in the original piece cut
from the bar remains in the spoon; and during the various
operations detailed, the absolute waste of materinl rarely ex.
cecds 8 per cent.  Nothing further is necessary but the buf.
fing and polishing, which is done on wheels rotating at about
2. 000 revolutions per minute, oil and sand being first used
and then ordinary rouge powder. Fig. 7 (see front page)
represents the |mli;¢hiug room, Meanwhile the clcgnnl boxea,
eatin-lined
and Russia.
leathercov.-
ered, are be-
ing prepared
from copper
models of
the objects
which they
are to con-
tain; and in
these  recep-
tacles, the
gracefully
shaped arti-
cles, dazzling
in their fresh
polish, repose
in the sales-
rooms of the
iron palace

on Union

1. 10.

our steps
back to the
murky base-
ment where
the silver is
melted and
rolled, and
thence follow the skillets in their final manufacture into hol-
low ware,
THE MANUFACTURE OF SILVER HOLLOW WARE.

Each skillet is passed some twenty times through the
heavy 24 inch face rolls before mentioned (Fig. 2, front
page), until it is reduced to a thickness indicated by 26 wire
gauge (Brown and Sharpe’s). Meanwhile the designers have
produced detail drawings of the object to be manufac-
tured, a pitcher, for example, of the form shown in Fig. 8
(front page). With the plate before him, a workman marks

on the silver the lines laid down in the draw-
ing, and, following them, rapidly cuts out
the object. Our pitcher is now an assem-
blage of disks. Two, which answer to the
upper and lower hemispheres of the lower
portion; another forms the cover, and still
another is to be made into the slightly flared
straight intermediate portion. Then there
are two narrow strips from which the orna-
mental bands are to be made. The decorative
object on the cover and the handle are not
provided for; but these we shall refer to fur-
ther on.

The materials which are to be rendered con-
cave are sent to a spinner, who has before
him the drawing and a wooden pattern of the
shape of the desired bowl. He pinchesa disk
in the fixed conter screw of his lathe between
two flat surfaces of wood, one of which is

Ty the wooden pattern. A burnisher resting
S against a pin in the lathe rest is now applied

gradually but rapidly bent or arranged until
it fits close sgainst the curved face of the
block. The spinner at his work is repre-
sented in Fig. 9. The disks which are t©
form the upper part of the pitcher, globe, and
also the cover, are treated in a similar manner,
and the square-shaped pieces are flared by 8
similar process, While this is in progress,
the narrow strips which are to form the or-
namental bands are passed between engraved
rolls, which impress upon them a suitable
pattern. Their ends are soldered together,
and they are bent around formers which give
them the requisite flaring shape. Now the
various parts of the pitcher being com|
nothing remaing but to solder them neatly to-
gether, and the vessel assumes its desired
form. .
The handle and ornament for the cover, having been mouid-
edinwax, and clay moulds prepared, are cast, an operation of
the greatest delicacy, Ingsmuch as there is an immense
amount of intricate undercutting work to look after. Tho
moulds are made in fragments of every possible shape, and

T b

ployed. The outlay is incurred in the munufacture of the
gteel rolly, u puirof which is shown in Fig, 4 (see front page).

of the ornnmentation on the under uide of the object as the [all are numbered so thit thoy can be readily put Mm.l]’u N
blow is delivered. If the matrix wore of stecl, the ornament | At this stage, the handlo and cover being affixed, our pitcher
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may he deemed complete. That i, (t may be buffed and
polishied, and we should have a handsome plain mt'n o w :
n lMitle tasty omamentation on handle, mvo‘::i nni U: ‘l 0
fillets, 11, instond of & pltcher, we bad selectad b suw-Lox
or walter as our example, the spinning procoss would of
have been omitted, and the bent portions, forming
the dowge (o bulge) of the walter or sldes of the snuff-hox,
would have been hammered over farmers, No matter what

(he articlo Is, however, the manufactury might as stated end

bere; but shonld weo require an elegantly decorated object,
we step at this point out of the reglon of handiwork and at
onee onter the realms of fine art,

HOW BILVER I8 DECORATRD,

Wo shall now proceed to explain the varlous ways in
which our plicher might be ornamented, und of these the
simplest s the satin finlsh,  This Is done by a patented fm-
plement, small in itself, but, like a groat many other littlo
nrtielos, vory important in the office It performs.  The
object, having been polishied, s hold agalnst a revolv.
Ing bunch of fine bruss wires, the latter being loosely
hold to the hub of & wheel. A stream of soapy wuler
runs down on the brush while it is In revolution.  The
silver, belng hold up to the moving wires, is thus cov.
ored with minute stratohes which finally produce upon
the surface tho soft sheon of satin.  This Is one of the
most beautiful finlshes that the metal can receive, and
the mpldity with which it Is done Is romarkable.

Still more ornato is the flat chising. By this pro.
ooss, tasteful figures sre produced on the silver by dots
and lnes made with 4 punching tool.  No metal Is out
away; and in this respect the operstion differs from
engraving, in which sharp cutting gravers are vm.
ployed to produce the design in sunken lines.  Ap.
pligud work Is just the reverse of the foregoing, as the
ornaments, instead of being made by Indenting or re-
moving the metal, are added by affixing portions to the
surface. The meotal Is previously rolled or stamped
into figures, scrolls, or brids, amd these are simply
soldered on the object to be ornamented.  When
finished, silverware in applignd reserubles that decorated
by the repowss’ process, which forma the subject of
Figs. 10 and 11,

Repoussd work is probably the highest branch of the
siiversmith’s art, and ealls for the most consummate
skill. The name means ** ropulsed ™ or ** pushed back "
work, and s applied because the metal is raised by
hammering on the object from within, that is, it is
dented outward, As it would be manifestly impossible
to insert n hammer in many small narrow-necked ves-
sels, or to use it in any hollow object with any con-
venience, the snarling tool is employed. This is sim-
ply a metal bar having one end bent and secured in a
vise and the other turned upward and tapered to a dull
point.  The design having been scratched lightly on
the exterior of the object, the latter is slipped over the
bar, 50 that the vertical end of the same comes just
under the portions which it is desired to have in relief.
The workman then taps lightly on the snarling iron,
close to the vise. The resiliency of the bar causes the
blows to be transferred to the silver; and at the same
time it tends somewhat to equalize their force. As
soon as the cntire pattern is raised, the vessel is an-
nealed beonuse the hammering hardens the silver, and
the subsequent operations depend entirely upon its
ductility. If the ornamentation is to be in very high
relief, the sparling is repeated, and the ornamentation
mised still higher. Then another ennealing follows,
and so on, until the artist judges that the raised parts
sufliciently protrude.

The vessel is now filled with a resin composition,
which sets hard and gives a firm backing, and is then
placed on & pad before the artist who does the chas-
ing, Fig. 11, This chasing differs from the flat chasing
previously noted, in being a very much more elnborate
process,  The artist has before him hundreds of minute
steel punches, and with these he literally pushes the
metal into the designs called for by the drawing. To
make o raised flower, for example, he has first merely
 bulge on the surface produced by the snarling tool.
With his little punches, he pushes cortain parts of the
metal under the edges of the protrusion, throws up other
portions, and finally the shapeless swelling is converted
into the thin delicate flower petals, in full relief from the sur-
face. Of course this is very costly and very lengthy work. We
were shown u single ten set of four pieces—all quite small—
which were covered with exquisite flowers and arabesques,
and on which one man had worked for eighteen months,
The price of the articles wns $1,600—n large sum to pay
for the objects intrinsionlly considered, but not at all exces-
give when the work lavished on them i8 remembered.  Or-
naments for rce cups and other decorations not attached to
the surface are cast and afterwards carved.

There are three more processes for decorating silver, which
we have yet briefly to review. Gilding is resorted to, not
only for lining the interior of vessels but for producing
tasteful designs on the exterior. The_gold is deposited, by

the electro-plating bath, upon such portions of the articles |

as may be desired, all of the surface of the latter save the
pattern to be gilded being covered with wax. Enameling is
an art by itself, and would form the subject of a paper even
longer than the present general summary of the industry.
It will suffice to say that the design is first engraved upon
the object. Then the enamel, mixed with a little water into

n posto, is painted In the loclsed portions. ‘The article Is
then fired In o ll"‘"‘n' furnm 0; the soamel fuses, vitrifies,
and, when complete, Is nothing wore than colored glass in
lnld In sllver, A very basutiful mode of oroamentation
which was practised in the middle ages, but which has re
malned for centuries glmost unused until revived by Messrs
Tiltany & Co,, Ia nlello work, or the inlaying of silver with
eront metals and compositions, A black ennmel and red
copper are used, the fimt being Inserted n the ineclsed por
ton of the work by the process above described, and the
socond, by electro-deposition.  The effect of the rich color of
the copper and the solid black of the enwmel, in contrest
with the pure white luster of the silver, Is excoodingly fine

printing press,
half & century with the New York Erening Post.

Bryant a# an emblem of faith

band of cotton leave
designer b Introdus od these symbols from Nature, as the

mitted 10 our Inspection

in remembrance of his connection for over

In n smaller medallion s the waterfowl, used by Mr.
The ornament sround the

lower part of the vase is of the Indian corn, with a single

The

and at the foot Is the water lily

Nitest means of Nusteating the life of an suthor whose writ
Inge toem with symbols drawn from the same source

It would be remiss on our part to close this article with

merely & cordial acknow ledgment of the courtesy with which

every detall of the manufacture we have described was sub

The work which Messrs. Tiffany

In Flg. 12 s representod the famous Bryant vase, o mag |& Co. ure now carrying on is of national importance; for

nificent specimen of repovasd sllvor work, made ut a cost of | their establishment ls not only a great basiness con
The ornsmentstion s In high relief and chased |8 school of art

$10,000,

with wonderful delicacy, This splendid work of art is In

v 1]

Fig. 12—THE BRYANT VASE.

tended to symbolize Mr. Bryant's life and character through
the medinum of a classic form, covered with ornamentation
drawn from Nature, and suggested by his works. The
heavier lines of the fretwork are derived from the apple
branch. Poetry is symbolized by the eglantine, and immor-
tality by the amaranth, which is said never to lose its frug
rance, and these are blended with the lines formed of the
apple branch. The primrose, for early youth, and ivy, for
age, form a border directly above the handles. Encircling
the neck at the narrowest part, the immortal line “ Truth
crushed to earth shall rise again,” is rendered cerdatim, the
beginning and end being separated by a representation of
the fringed gentian, which Mr. Bryant remembers in one of
his poems as always pointing to heaven. Eras in the poot’s
life are illustrated by a series of bas-reliefs. In the first, he
is a child, looking up with veneration at a hust of Homer,
to which his father points as o model. The second shows
him in the woods, reclining in a meditative attitude. Be-
tween the first and second of these medallion pictures, is a
portrait of the poet, laurel.crowned. Above this, the lyre
for Mr. Bryant's verse, and beneath, the most primitive

similar means of educating popular taste sre few

corn but

In this country, where art museums and
and far be
tween, our people are In large messure dependent upon
the art industries of Burope; and an immense amount of
money is yearly expended o the importation of objects
of ornament made abroad, which could be equally well
manufsctured here, did the of cul
tivated artistie skill exist among us. This fact is now
well recognized, and efforts are being made by publie

'.‘-i“hql men o proy ide the neos -ur} collections where

requisite degrer

on correct standsrds of taste are based; but Messrs
Tiffany & Co
are directly educating men as art workers,

are doing even more than this, for they
In the de-
sigming department of their factory, boys are admitted
at an early age and taught to design; and already many
superior :a'-rkm- n and artista have in this way been

madde.
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A Tremendous Mining Blast,

On April 19, & mass of iron ore, reaching to a height
of 170 feet from the base and perforated with three
large arches, was blown to fragments. It was situated
in the famous ““21 Mine * of the Port Henry Iron Ore
Company, Essex county, N. Y. The mine had been
dug to a depth of 300 feet and a diameter of 000 feet,
in the center of which stood the mass to be hroken up,
which contained pearly 80,000 tons of the finest iron
ore. In the pillars which formed the arches, 100 holes
wero drilled horizontally, of 3 inches diameter, some
of them being 40 feet deep. The holes were completely
filled with vigorite, 8 new explosive; and the charges
were fired by electricity, in two bissts. The first was
completely successful, but it somewhat marred the
effect of the second by breaking some of the electric
wires: 40,000 tons of ore were thrown down, and will
be removed before the remaining charges of the second
blast will be fired.

New Facts about Iecland Spar.

Professor A. K. Eaton, of Brooklyn, widely known
as the inventor of an improved spectroscope, describes
in the Amercan Chemist a curious fact about Iceland
spar. Hitherto the statement has been currently made
and nccepted that the axis of the crystal is the only di-
rection along which there is no display of the curious
property of the spar—double refraction. Wishing 10
obtain the widest possible divergence of the two rays
from the spar, Professor Eaton cut it in planes perpen-
dicular to the axis of the crystal; and to his great sur-
prise, instcad of getting the utmost separation of the
rays, he found no double refraction perceptible. Finally
he cut a erystal in the form of a sphere, and, by experi-
ments upon it, ascertained that the two images of the
ray aro superposed on each other, 50 08 to make no
double refraction, not only when the ray passes throngh
the axis, but also when it passes through in a plane di-
rection perpendicular to the axis. From Professor
Eaton’s diagram it appears that the greatest divergence
is to be attained by passing the ray through at an angle
of 45" to the axis of the crystal. The fact is decidedly
important in the use of the polariscope.

Driving Horses by Eloctriclty.

The French papers describe an invention for driving
horses by electricity. The coachman is to have under
his seat an electro-magnetio apparatus, which he works
by a little handle. One wire is carried through the rein

to the bit and carried to the erapper, so that a current
once sct up goes tho entire length of the animal along
the spine. A sudden shock will, we are gravely assured,
stop the most violent runaway or the most obstinate jibber,
The creature, however strong and vicious, is ** transformed
into a sort of inoffensive horse of wood, with the feet firmly
nmailed to the ground.” Curiously enough, the opposite ef-
feet may bo produced by a succession of small shocks. Un-
der the influence of these the veriest screw can be endowed
with a vigor and fire indescribable.
_ et — —
A Wondertul Spouting Well,

According to the Miner, the town of Wilcox, Pa., pos-
sesses o remarkable curiosity in the shape of a spouting gas
well: Tt says: ““ There is an immense reservoir of gas in the
hole, together with a seemingly endless supply of water, and
there isevidently a gigantic and neverceasing struggle be-
tween the two elements for the mastery.  For a foew moments

|the gas will throw the water to the height of one or two

hundred feet, followed (by igniting the gas) by a volume of
fire. Then the water will run back into the hole.
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city. The following papers have been read up 1o the time
of writing this:

Communications,

—_— ‘ “On & new measuring instrument, the vernler micro
Our Washingto " by . M. Maver. * On systematio errors

n Correspondence, | scope,” by Professor A \ y X
T the Biditor of the Seientific American : |in star declination,” by Professor E. O. Pickering. “ On

The amount of cash receipts at the Patent Office would | the young stages of osscous fishes,'
soom to Indicate roviving there as well as | Agassiz.
et tnollu‘.l h::ene:ul':.n Fﬂd.y‘ol Iast woek be- and their relations to evolutions, and on the quarternary at
over lbou‘ne:dolllu. the largest amount, with one such a period,” by Professor Joseph LeConte, of San Fran
- ‘“mnullud in any one day since the establish- cisco; read by Dr. John L. LeConte. * On the progressive
d;‘o OfMoe 4 motions of storms,” by Professor Wm. Ferrol. **On the
o » sed by mixing white with eolored light,” by
report in the s that effect produced by mixing wh 3
mA e T u:rI“ ':. l:cur (‘hlr:en m::reunilul Professor O, N. Rood,  “* On Newton's use of the term ‘in.
Commissi g '0“' .l-m)lc(.‘lmy Perkins, which was digo,’ with reference to a color of the spectrum,” by ro-
vy Bl'ﬂnl’m')' -h'ln the Republican ; i ‘h—m)r 0. N. Rood.  * Improved method of obtalning me-
PAENIT N o ; 8ol ¢ hoar /Ahs tallic spectra,” by Professor G. F. Barker. " On the inter
*The statement that Seorela shurz was to he

Y . { the oarth as affecting the phonomena of pre-
id by J. McCloary Por- | pal structure o n

gu e ?m:ll::tmlﬁ;,cng l‘l‘nl:*cl’llnm ()m(-{!, had | cision and mutation,” by General J. G, Baroard, U, H'.. A
no foundation in fact.  There are several charges now pond- | « On a proposed new method of solar spectrum analysis," by
ing nst Perkios which may, when liw ﬂwn;lnr.\- (hul‘-n Professor 8. P. Langley, director of the Alleghany Observa
time 1o examine them, result in barring Porkins from prac- tory. **On complex inokgantc Kcids,” By Professor Wolcott
{sing before the Department, and which will doubtless bo )
h before any charges preferred by Perkins against any ‘(llhln.
ggcer of the GO"'Bml“l'm-k | by Professor B C. Pickering. ** On the determination of

WCloary Pe ! the coeMolont of expansion of solids,” by Professor A. M.
it would appear that Mr. J. MeCleary Perking | the co< Mo foso
dof:::lugleh; along quilom:s well with the present Commis. | Mayer, On the results of deep sea dredgings,” by Profos

sioner as ho did for a time with the last one.  Shortly after | sor A. Agnssiz.  ** On n now detached gravity escapement, |

Mr. Perking, having much more | invented by Professor Young," by Professor "n.l"llnl'll. “On

:l;rl-o2:0111!:(::;;:‘(1:::';lltfl:ln‘ln occupy I!,Lumlvrllmk to | tho K\w;'n:tlnu the vibrations of tuning forks," by Profos-
p so. For a time, it seomed, |sor A, M. Mayer,
?r?:&em:u:;::)!::;'”h:fn:::l;:-‘t‘llf:‘lmlbho considored himself | Many of these papers and the dinmwlonn.tlmt followed
as Acting Commissioner, or at least Assistant Commissioner, lwere doeply intoresting; and as the seasion wlllll.t'ronllm:;v a
and actually took possession of and occupied a desk in one | day or two more, it is probable that other equally interes . ng
of the rooms for his own private business, until Mr, Duell iaubjecls will bo discussed, The following ecmlcl'non wore
got tired of his officiousness, and he was refused its further | elected members: Dr. John W. Draper, of New ¥ ork;DDr.
use, since which time ho has become what one of our papers Scudder, of Cm'nhrldgn; Dr. Elll‘ou Cones, Dr, Henry Dra-
calls him—** a chronic grumbler.” gcr, of New York; and Mr. C. 8. Pierce, of the Const
vacancy for some time past in tho Board  Survey.

of?:pr:a‘;:s (:,:'ie:gnloat?e ifmhility of Mr. h?nrblo 1o take lhul The War Department will, it is said, at the coming extra
position on it to which he had been appointed, as he was | gession of Congress, call for an appropriation for the manu-
filling another office; and having now been appointed As- | facture of improved arms, so that their accumulation might
gistant Attorney General, he has formally declined the posi- | place the government in readiness for any emergency. It is
tion. It having been determined to fill the vacant office by | stated that there will not be more than about 8,000 arms of

a competitive examination, the Commissioner, Assistant the improved patterns on hand at the close of the present |

missioner, and Assistant Attorney General were ap- | year; aud that if the States should draw all they are entitled
pC:i':led 4% an examining board, before whom the following | to, the stock of improved arms held in reserve would be ex-
gentlemen who competed for the position were examined:  hausted. The style of gun now being manufactured is that
Messrs. Fox, Wilkinson, Dyrenforth, Burke, Bartlett, Hed- | known as the Springfield breech-loading rifle, and it is
rick, Tilden, Durnall, Bates, Wilber, Catlin, Bowen, and argued that these guns should be manufactured in sufficient
Antisell, all of whom are members of the examining corps, | quantities to render a gradual accumulation of them in store
except Dr. Antisell, who formerly served in that capacity, |8 certainty, as otherwise the government may find itself
but resigned many years since.  The examination is said to | without nrms at a time when they may be wanted very
have been entirely practical, and to have reference to office |badly. The ordnance officers are also complaining about
work only. The board will examine the papers as soon as . the meagre means of defense on our coasts and l}nrbors. as-
they can spare time from their current work, and report the serting that we have little or no means of operating against
three lsst to the Secretary, who will then nominate one to | the heavily armored ships that the European powers could
the President for appointment. | bring against us, excepting the ‘01'90‘1.0 boats, which are as

Application having been made by a printing firm in yom-iyetbul in the experimental state. It is stated that several
City to register as a label & print representing a race course, ;expcrimenul guns have been made; but they cannot be
without any descriptive matter thereon, the intention being | tested, as no money has been appropriated by Congress for
to sell the print to customers to ornament their goods, the  that purpose, [P
examiner rejected it on the ground that it should be regis-| In consequence of a recent decision of the Supreme Court
tered as a trade mark, if registered at all; but the Assistant | respecting the cight hour law, Secretary Sherman is about
Commissioner on appeal decided that such a print does not | to issue an order that hereafter no officer shall pay ten hours'
meet the requirement of a trade mark or copyright, and that | wages for eight hours' work, lhus- practically reversing the
it should therefore be properly registered as a label, as it is order of General Grant constituting eight hours a day’s
not to be considered as a work of art, but is to be used for work.

““ other articles of manufacture.” | One of our street railroads has received permission to try

Reports from nearly nine hundred counties in which win- the duinmy engines now successfully used in Philadelphia,
ter wheat is raised have been received by the Agricultural and will shortly introduce them on both their lines, if on
Department, of which about one quarter are unfavorable; trial they meet with approval.
but in the remainder the yield promises to be from aversge Washington, D. C.
to superior. Of three hundred and twenty counties in the |
Ohio basin, only forty-five report below the average. (Grass-
hopper ravages are reported in twenty-two counties of Kan-
sas, and the wheat-growing districts of Texas are said to be | 70 the Edilor of the Seientific American :
alive with these insects. There is, however, an increase of | Iam probably the oldest living locomotive engineer in the
the ares of wheat in the latter State, and the prospects are | United States, possibly in the world. In the year 1832, I
favorable in other respects. In the other cotton States, a | think, the Schen
dry autumn and variable winter have de
tion of wheat below the average.

The sixth report of the Government Inspector of the works
for the improvement of the South Pass of the Mississi
just received; from which it appears that, since Nov
18, 1876, about 16,000 cubic yards of materisl have been
dredged at points where the channel was the worst, A part
of the west jetty has been raised by mattresses and o lnyer
of stone, until it is of a height of from six inches to two feet

OCCASIONAL.

—

&
-

Letter from the Oldest Locomotive Engincer now
Living.

>

pressed the condi- | eration, and in that year imported a locomotive engine from
England, made by George Stephenson, and named after him;
an engineer named Turner came with it and ran it for some
ppi is | months; but as he was & man in poor health, I frequently

of Clute & Bailey's machine shop and foundry, where the
worlk for that rond was gencrally done. The engine above
mentioned, T think, was the first in the United States placed

' and run upon any railroad. The Mohawk and Hudson was
above the average flood tide; and one hundred and sixty- | the first railroad built in the State, but was operated by horse

seven additional piles have heen driven. A table accom- power for several years, with stationary engines at both ends
panying the report shows that the depth between the jetties | for hauling up and letting down the passenger cars on the in-
has gradually deepened from nine and two tenths feet in | clined planes at Albany and Schenectady. I saw a short
June, 1875, to twenty and a half feet in March of this year. |article in some paper a fow years since, saying that the loco-
At the head of the passes, the west T head has heen extended motive engine above mentioned was still in the city of
up the stream, and its upper part made 4 solid dyke;  line Schencetady, Il up as a curiosity in some establishment
of mattresscs has been earried from the east T head down to | there, for T nssure you it was a curlosity, when compared
the head of Goat Island; u solid mattress dam hias been built | with those of the present day.

across the old cast entrance to the Bouth Pass; and sbout| 1 have nevor followed the ocoupation of an engineer either

80,000 euble yards of digging has been done,  The rising of

' by Professor Alexandor |
 On critical periods In the history of the earth, |

“On a micromoter level and topographioal eamora,” |

ectady and Saratoga railroad went into op- '

ember | was called upon to fill his place, a8 I was then superintendent

the river caused n sharp scour betwoen the T heads, 8o that
near twenty-four feet could be taken from the Mississippi
into the Boath Pass on March 7, 1877,

The National Academy of Sciences is now holding its
fifteenth annual sesslon, at the Smithsounian Institute in this

on a steamer or locomotive regularly, having always pre-
ferred that of a machinist, 8o 4% to be at home with my fam-
ily at night, although in my younger days I bave frequently
operated on both when necessity required it. 1 am now 77
| years old, and for the last 35 years have been living on my
| farm io the mountalns of Georgls, enjoying good health; I

| am hearty and nctive, and can do as good work as | ever did,
and can mount a horse na spry as when 45 years old. 1 pre.
sume vou have had n description or descriptions of the loco-

1 lnull\';’ alluded to, or I would send it, as well as my recollee

tion sorves me

Clarksville, Ga,
L . —
Memarkable Explosions,

| 70 the Editor of the Scient{fic American :

In the year 1873, some partics in this city concelved the
idea of pulverizing brimstone, which was done successfully,
The product very closely resembles flowers of sulphur, and
many tons of it have been sold, the greater part to
furmers. At the time of the first attempt, we had pulverized
about & hundred tons, and were fust about stopping the ma.
chinery when o terrible explosion took place; and in a few
| minutes the mill bullding was all in flames and completely
| destroyed.  The mill at the time was full of fine dust of sul.
| phur, especially the upper story, where it was flonting thick
Lin the air.  The explosion seemed to be mainly in the upper
'wtory, There was no fire in the building, nor was there any
person smoking, and the affair seemed s mystery (o every-
body. Many who pretended to be chemists and oxperts
said there was nothing to be feared from grinding sulphur;
but I maintained that either sulphuretted hydrogen was gen-
crated in some way by the attrition, or that the impalpable
! dust, mixed with the air, was the cause of the explosion, 1
told the mill owner that it would explode again if the ut-
tempt was repeated; but he did not mind me, and when he
rebuilt the mill he tried it again. When we were just about
stopping after finishing a lot of seventy tons, on July 25,
1874, another terrible explosion took place, with the same
circumstances attending it as on the previous occasion. The
mill was burnt to the ground. Since then the owner of the
mill never tried sulphur grinding again.

San Francisco, Cal. J. W. Mogxnssey,

Ponoumatic Transmission of Time,
7o the Liditor of the Scientific American :

In your issue of April 21, 1877, is an article on the trans.
mission of correct time in Vienna, Austria. Allow me to
state that the transmission of time by a pneumatic system
has been in use in San Francisco since February, 1874, -
where, in the London and San Francisco Bank Building,
one regulator transmits the time to 14 dials. This invention
(of Mr, H. Wenzel, of San Francisco) was patented in July,
1878, and ix so satisfactory that it has been also introduced
in the Nevada Bank Building, with 26 dials; in the San
Francisco Club House, with 8 dials; in Baldwin’s Hotel,
with 62 dials, and into a number of private houses, One of

these clocks, with a most ingenious, original improvement
on the escapement, termed ‘“ foree constant,” and connected
with several dials, to which any number of dials in the same
or sdjacent buildings may be added, is now in opemtion,
and can be seen at Mr. C. W. Schumann's office, 24 John
St., this city.
New York city.

J. Vax Bunex,

o A3l
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L. BECKERS.
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Stream Power and Its Utllization,
To the Editor of the Scientific American :

An article appeared in the ScrexTreic AMERIOAN of April
28, 1877, under the nbove heading, for which you credit the
| Millstone. 1 know not to what the Millstone gave credit for
| the article; but I am sure that it ought to have given credit
for the article to the ScreNTiFIc AMERICAN of January 14,
'187L  If you will refer to that number of your journal, I
think that you will acknowledge that no one can be more
positive as to the origin of that article than your humble
servant. It is one of the weaknesses of humanity to be -
' pleased with due thanks for one's fugitive ideas and compo-
| sitions.
Worcester, Mass,

F. G. Woopwanp.

American Inventive Progress, |
““Under the above heading the ScieNTIFic AMERICAN of

May 7th has a long and interesting article, from which wo
make the following extracts: - ‘

“““To show with what rapidity inventors made improve-
ments on inventions embodying original principles,” says the
'writer, * it may be noted that, in the early days of the sewing
‘machine, 116 patents were granted for improvements thereon
in a single year; and out of the 2,010 patents issued in the
year 1857, 152 were for improved cotton gins y
164 for improvements on the steam engino, and rnovel
devices relating to railronds and improvements in the rolling
stock. In the yoar 1848, three years after the publication
this paper was commenced, but 660 patonts
but under the stimulus of publishing theso |
were patented, ten years lator, in 1858, L
creased sixfold, reaching 8,710, while up to Januar
as already stated, the nggregate of patents issued
to 17,467; since that time and up to the present
total is 181,015,

“ “ And curiosity horo loads us (adds tho o
our own work, extending back, say nty
a period during which 170,745 patents.
find, by actunl count, that 63,002 ap
made through the Sclentifio J
patents in the United States and
almost ten applications per day, Sur
entire period, and bears the relation of mo
to the total number of patents issued in th
the time of writing." "—PAiladelphia Evening J
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strong enveloping form, as shown in Fig. 100; tho difference
I8 that the reverse sido of the casting will bo uppermost as
compared with the other case.  The form must Nt that side
of the pattern which we wish to come noxt the cope.
Forms of an frregular or difficult shape are ofton ndvanta-

section in Fig. 187; to enable it to withstand the pressure
of the sand while rmming, we must fill the interior with a

 may be said of most of the ornamental iron.
{ and even cornices and window

. wbout % ora } inch thick. Itis true that|

used; but for o 'mmuhm.uwm
patterns have to be made from which the metal patterns are
3 t. Take, for example, the window sill shown in

——

form or block, shown at F, which is to be used in conjunc-
tion with the bourd, B, This form and board are no less
useful to the pattern maker than to the moulder; for lot the
form be onee obtained of the proper size and shape, and the
construction of the pattern is so far simplificd as to be mere-
ly a covering of this form with wood slightly thinner than
the required thickness of metal.  Most thin work is made in
this manner, if the patterns are of such size or
shape as to need the joining together of many pieces; it is
not the pattern itself that demands our first attention, but
rather the form that supports it.

Thin work demands great care and patience on account of
its fragile nature. Scarcely any hold can be obtained for
nails; and though the best glue is used, it cannot always be
relied upon. Dovetails for square corners, if they are end
wood to end wood, will be found very superior to glued
joints. Furthermore, as few joints should be made as pos-
sible, and the pattern should be well protected by several
coats of varnish. In working out thin mouldings, as for
instance, the portion of the sill from a to », which should be
of one piece, we plane up a piece of a suitable width and
thickness, and trace the outline of the moulding upon each
end of the piece; then, as it lies flat upon the bench, we
work out on one side to the lines which will fit the form, as
in Fig. 188, and then, by temporarily fastening the picce to the

form, F, to give it proper

geonsly made by sim-
ply pouring plustor of
Parls into the patterns
for which they are in.
tended. A great deal
of thin work is formed
by dry sand coring,
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the dry sand core is
discarded and the pat-
tern made to leave its
own core. This in-
Sures gmtcr accuracy,
is cheaper, and causes the interior surface of the casting to
be the same as the exterior.  When dry sand cores are em-
ployed, there is no difference between thin work and thick,
and therefore the methods described in former pages are o
suflicient explanation of the process,

-

Dutles of an Enginecer In the Care and Management
of a Steam Boller.

The following instructions may be of little Importance to
skilled engincers, as such are supposed to be thoroughly
versed inall the matters discussed; but to young and less
experienced engineers, we believe that tho directions, from
the Indianapolis Mechanical Journal, will be found useful,

The first duty of an engineer when he takes charge of an
engine and boiler is to examine his boiler and see that the
water is at the proper level. The water should be kept up
tothe second gauge whilst working, and up to the third at
night, The reason why the water should be raised at night
is 1o prevent it from becoming too low from leakage or
evaporation. In case the water should becomo dangerously
low, the engineer should immedintely draw the fire and
nllow the boiler to cool, and not admit any cold water to the
boilor or attempt to raise the safety valve, us it would be
positively dangerous. The reason why it would be dangerous
is, that it would lessen the pressure in allowing the steam to
escape from the boiler, thus allowing the water to rise up
and come in contact with the overheated iron, and probably
cause an explosion. In case the water supply shoula Le cut

off from the boiler for a short time, he should cover his fire |

with fresh fuel, stop his engine, and keep the regular quan-
tity of water in the boiler until the accident s ropaired and

tho water supply renewed. To get up steam, the engineer

should first see that the water is at the proper level; he

should then remove all ashes and cinders from the furnace, |

and cover the grate with a thin layer of coal; and after
placing his wood and shavings on the coal he will be ready
to start his fire. The advantage in placing a covering of
coal on the grate before the wood or shavingsis that it isa

saving of fuel, as the heat that would be transmitted to the |

bars is absorbed by the coal, and the bars are also protected
from the extreme heat of the fresh fire.  Anengineer should
allow his fire to burn gradunally when commencing to get up
steam from cold water, as by allowing the fuel to burn very
rapidly some parts of the boiler become expanded to their
utmost limits, while other parts are nearly cold. Of course,
n great deal depends upon the time in which he has to raise
his steam. An engineer should regulate his fire at a uniform

]g’ . support, we are enabled to
258 work out the opposite side
M SRS to the required shape. In

an adjustable table will be

of great assistance, as byf
its means we msy make a series of saw cuts so close together |

as practically to take out half the stuff, and form an excel
lent guide for cutting away the other half (sco Fig. 185). The
part from a to ¢, Fig. 157, should not bo formed by glueing

thin stuff together at the obtuse angle, but should be of one
plece.  Fig. 189 s u section of a cornioe lylng upon its bed

or follower board, B; it may be made of one plece, as inthe
previous example,

Ler. 789
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In moulding work of this kind, the procedure is as follows:
The hoard, B, with the form and pattern, is placed upon a
Jevel bed of sand so that it may not wind or twist under the
welght that is to bo put upon it, which will consist of the
nowel mummed full of sand. The board nnd nowel are fust
ened togother by cramps, and, the ramming fnished, the
whole Is turned over; the board and form are then romoved,
There Is no longer any necessity for the support of the lat
ter, is the sand, having been ocee mmmed, doos not press
np;m the pattern 10 ita fnjury, but keeps its position and be-
esmes a good and sufficient support to itduring the mmming
up of the cope, which Is now placed In position, and the
meulding continued in the usual manner. Instoad of the form,

= working out thin mould. |
ings, a circular saw with |

thickness, and not allow any bare places or accumulations
of ashes or dead coals in the corners of the furnice, as these
places admit great quantities of cold air into the furnace, and
render the combustion very imperfect. An engineer should
avoid excessive firing as much as possible, as it is attended
with more or less danger, because the intense heat repels the
water from the surface of the iron and allows the boiler to
be burned. He should keep about three inches of anthracite
coal and about five inches of soft coal on his fires, but he
whould regulate the thickness of the fre according to the ca-
pacity of the boiler. If the boiler is too small for the engine
the fire should be kept thin, the coal supplied lo small quanti-
tios and distributed evenly over the gmate, and the grate
kept as free as possible from ashes and cinders; but if the
boiler s extra large for the engine, the thickness of the fire
makes but little difference.  If the fire becomes very low, he
should neither poke nor disturb It, as that would have a
tendency to put it entirely out; but he should place shavings,

| sawdust, wood or greasy waste on the bare places, with a

thin covering of coal; then, by opening the draught to its
full extent, the fire will soon eome up.  If it should become
nocossary 10 burn wood on a conl fire, it is always best to
make an opening through the coal to the grate bars, so that
the nir from the bottom of the furnace can act directly on
the wood and Inoress should give
great attention to the re ulation of the draught in the fur-
nace, us it Is one of the most Important parts of an enginoer’s
duties, for in fact it Is noxt in lmportance to the regulation
of the water in the botler,

It is well known that immense quantities of fuel are reck-
lessly wasted by ignorauce and carelessness in the manage-
ment of the drmught,  Heshould not bave any more desught
at any time than would produce a sufficlont e mbustion of
the fuel to keep the steam st the working pressure, as by
opening the damper to its utmost lmits great quantities of
heat are carried into the ohimney and Jost.  An engineer can.

eombustion, He

F. which fills the Interior of the pattern, we wmay provide a | not carry out this plan (n all cases—only In furcaces

often from necessity;
but when practicable, |
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and boilers that are sufficiently large to furnish the necessary
[amount of steam without foreing.

Of course, where the holler Is too small for the engine, or
{has not suflicient heating surface, it is impossible to econo-
In some cases 1t is a good plan to throw a jet of
steam under the furnace bars when the draught is insuficient
to produce the necessary combustion of the fuel, It is con-
sldered an advantage, hefore elearing o fire, to throw some
water under the grate bars, as the oxygen of the steam thus
generated under the furnace will usite with the oxygen
of the atmosphere, and nsure n more rapid combustion of
the fuel after the fire is cleaned,

Steam or water should not be thrown under the grate bars
of locomotive boilers when such beilers are used for sta-
tionary engines, as steam or water in the ash-pit forms a Iye
with the ashes, and corrodes the iron and destroys the water
{legs of the boiler. An engineer should always keep his pit
| clean, us by allowing the ash pit to become filled with ashes
| and cinders the air becomes heated to a high temperature
before entering the fire, which naturally interferes with the
tecombustion of the fuel. The grate bars also become over-
ihﬂlml, and in many cases budly warped or melted down.
1 He chould at all times watch his safety valve carefully, and
|kecp it in good working order. He should do this at least
| once a day; the morning is the proper time, and then he will
feel safe during the day. We have often seen safety valves
| with all kinds of weights on them, and it at once gave us a
‘poor opinion of the engineer. No first-class engineer will
\do this. It should be one of the main reasons for discharg-
ing him. Inblowing out a boiler, remove all fire from the
furnnce, and sec that the steam s at the proper pressure—
| say from 45 to 50 Ibs.  Always close the damper,

At least one hourshould pass between drawing the fireand
| blowing out the boiler. This will allow the furnace to cool

and prevent the boiler from being injured with the heat after

' the water is all blown out. The higher the steam pressure,
the higher the temperature of the iron, so that by blowing
out the boiler under a high steam pressure the change is so
sudden that it has a tendency to contract and cause the boiler
to leak. Thoe boiler should not be filled with cold water im-
mediantely after blowing out, as the introduction of cold
water into the boiler before the temperature of the iron he-
comes lower would, in all probability, cause the boiler to
leak. The boiler should be blown out whenever any ap-
pearance of mud is found in the water. When fresh water
| i8 boiled, it is supposed to deposit its minernl, and after that
Lit is not advisable to blow out the pure water and fill the
boiler with water holding matter in solution and suspension;
and for this reason once in two or three weeks is aften enough
to blow out the boiler. When filling the boiler, some cock or
valve in the steam room should be opened and allow the air
to escape. If not, the air would retard the ingress of the
| water, and also collect in the steam-rcom of the boiler, and
prevent the regular expansion of iron when the fire is
started.

The steam-room in a boiler is that porticn of the boiler
occupied by steam above the wuter. The water room is that
portion of the boller occupied by water, The fire line of
the boiler is alongitudioal line above which the fire cannot
rise, on account of the masonry by which the boiler is sur-
| rounded. The tubes of a boiler should be ¢leaned at least
~once a week; all ashes and soot shculd also be removed
from the outside of the boller, This all makes a great sav-
ing in fuel, as it allows the fire to act directly on the iron.
Boilersshould be cleaned at least once in three months. Al
stays, braces, seams, andd angles of the boiler should be ex-
amined carefully. He should also sound the shell of the
boiler with a very light steel hammer. It is a good way to
determine the condition of the fron,

The steam guage should he tested atloast oncea year. It
should be done by a test-gauge, made expressly for the pur
pose. The water gauge should be kept clean, inside and out,
and all points belonging to same. By opening the drip cock
and closing the water valve and allowing the steam to rush
down the glass, the steam will carry out the mud and sedi-
ment. They should also be swabbed out with a piece of
cloth or waste on n small stick when the boller is cold; but
care should be taken not to touch the inside of the glass
with wire or Iron, ns an abrasion will immediately take place,

: - -— -
Decay of Timber,

Wet and dry rots are the two forms of decay which attack
timber that is exposed to the action of the weather, and the
cause of both may be sald 1o be heat with moisture. Con-
fined air and evaporstion camse dry rof, and Imperfect
evaporation wet rot 1o a greater or loss degree,

Investigation shows that as & preventive against these rots
the timber should be well sesoned, and If used where liable
10 bo under the influence of sun and min should be well
well painted, or, if not painted, should be impregoated
with linseed or oil of tar.  The best preventive, however,
is found to be that of allowing & free clreulation of air
around the timbers, and the walls to be allowed to dry
thoroughly before the Introduction of the timbers; should
the timbers have taken eithor of these rots very little
can boe done to preserve them. In case the rot is per
coived 1o be at the end of beams only—where in fact it gen-
crally commences—1he best method of preserving the rest of
the timbers §s to effectunlly cut away the decayed portion
and searf with sound; If, however, this should not be prac-
ticable, the woord may be seraped and cleaned of all fungus

or oxtraneons matter and then impregnated with any of the
usual oile. —Cinevnnati Trode List,

mize fuel,
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IMPROVED FIRE ESCAPE.

We noted Iast week the necessity existing for some simple
and efficient fire escape, which could be rolled in gmall com-
pass 5o as to be conveniently stowed in the traveler's satehel
or trunk. The invention illustrated in the annexed engrav-
ings aims to supply this need. It consists of about a hun-
dred feet or less of wire rope, one end of which is turned up
to form a loop which is secured by wire scizings. In this
Joop, which is lined with Jeather to prevent chafing, aspring
hook is secured. Along the rope, crossbars or rests are
lashed with wire, at intervals of about 15
inches. These bars are of iron, having a por-
tion of their surface flattened near the centers
on one or both sides, and are inserted through
the strands of the rope (Fig. 2).

The apparatus can be very quickly got
ready for use, as it is only requisite to screw
an eye into the woodwork or flooring of the
room, attach the snap hook, and lower the
escape out of the window, whence it forms a
ladder, Fig. 1. The inventor also provides n
strap, Fig. 8, which carries a staple to which,
after the strap is passed around a trunk, the
end of the fire escape rope is attached. The
trunk is thus easily lowered; and after reach-
ing the ground, it serves asa means of steady-
ing the ladder. By the same means, women,
children, or invalids may be lowered from
windows.

Patented through the Scientific American
Patent Agency, October 24, 1876. For fur-
ther particulars, address the inventor, Mr. H.
R. Houghton, West 42d street, New York city.

Age of Labor-Saving Appliances.

The Manufacturing and T'rade Review thinks
that the greatest reason why there is such an
over-proportionate abundance of all kinds of
products as compared with former times, and
comparatively so few workmen are employed,
is that these products are the results of me-
chanical appliances, one of which does the
labor of numbers of workmen. Instead of
hoes and spades, and sickles, and scythes, and
flails, the cultivators, planters, reapers, and
mowers, and thrashers are used. So with the
production of the nail, horseshoe, cutlery,
tools, clothing; in fact, what is not made by
machines for the purpose is very far behind
the age. The business of the world now isin-
venting, improving, and running machinery
and appliances to make machinery and tools,
and in producing the articles they make; and
the aim of the present workman must be to
thoroughly know the use and care of ma-
chinery, the strength and adaptability of ma-
terials for the manufacture of appliances. If
the world seems to be already supplied with all these, then
his business is to possess the machine or appliance and use
it in producing the thing which his taste and judgment may
suggest. It i8 useless to resist this march of machin-
ery. Only the man who accepts, adopts, and enters most
heartily into its use and product, will keep abreast of the
present progress. :

s e
IMPROVED CALCULATING MACHINE,
The drudgery of mental computation, of all labor, is per-

Fig 1 = |

upon the recording wheels. A half turn of the crank back-
wards erases this result, bringing all the wheels to 0, ready
for the next operation,

Division is the reverse of multiplication. The dividend is
sot up on the wheels, the divisor on the rings, and the quo-
tient records itself on the upper recording wheels. The ma-
chine of the size illustrated will use numbers of eight or less
figures, and show the result in full, if not over ten figures,
and its upper figures if more than ten places are necessary.

The dimensions of the instrument are 13x5x7 inches, and

HOUGHTON'S FIRE ESCAPE.

it contains but eighty working pieces of mechanism, none
of themsmall or delicate. Made mostly of brass and iron, its
smaller parts are of steel, portions of which are tempered.
Tts results are shown in plain figures, stamped on unpolished
silver-plated surfaces and filled in black. All prominent
parts are nickel-plated and polished.

The machine was invented in 1870, but was not manu-
factured for general use until this year. It was introduced
to the public for the first time at the Centennial Exhibition;
and the official report, signed by such well known men as

haps the most enervating and uninteresting; and an effectual
device to remove or even lessen the mental
effort will be readily appreciated by mathe-
maticians, engineers, bankers, actusries, and
accountants,

The calculating machine, properly so called,
must not be confounded with the simple slide
rules, adding machines of various kinds, in-
terest tables, and other devices called by the
same name. This instrument is o plece of
mechanism that performs its task in a direct
and complete manner, taking in a great
range of work, and using and giving numbers
at full length and in plain figures.

The construction and operation of the np-
paratus ns illustrated horewith are both sim-
ple. There Is an upper cylinder, which is
turned by the crank, and which itself drives
a smaller shaft underneath. A slide, that can
be set in eight different positions on the cylin-
der, earries cight figured rings that can bo set
1o represont any number of oight or less
decimal  places. Each turn of the crank
adds the number set up on the rings to the
number represented on the ten recording

whoels earried by the lower shaft.  The mul-
tiplication process will best be understood by
an example. To multiply 847 by 402, the three upper rings
nre set ot 8, 4, and 7, respectively. The eylinder In then
turned twice to multiply by the units figure of the multiplier,

President Barnard, of Columbia College, Professor Hilgard,

NEW CALCULATING MACHINE.

of the United Btates Const SBurvey, Professor Joseph Henry,
Professor 1. O, Watson, and Sir William Thomson, says:
“ It is simple In construction, not lable to get ont of order, |

claimed to have an advantage of three to one over common
logarithms; and it is quicker and easier to use natural num.
bers and natural sizes, tangents, cte., on the machine than to
use the common logarithmic method.

The patentee and manufacturer is George B. Grant, §4
Beverly street, Boston, Mass. He will supply any further

information.
—  —t O —  ————————

New Theory of the Origin of Petroleum,

The origin of the immense quantities of hydrocarbon oils
which are found saturating strata of sand.
stones, or pent up in cavities ‘of the older
rocks, or escaping to the surface and collect.
ing upon pools of water, has been the subject
of frequent discussion. The theory generally
accepted, and endorsed by such names gy
Hunt, Newberry, and Silliman, is that it is of
organic origin, either vegetable or mineral,
It has even been suggested that the bad smell.
ing petrolenm of Canada owes its origin to
decayed fish. According to T, Sterry Hunt
(dmerican Journal of Science, March, 1863),
““the pyroschists of Bosanquet belong to the
Devonian series, and contain the remains of
land plants, so that a partially decayed vege-
tation may be supposed to have been the
source of the organic matter which is inti-
mately mingled with the earthy base of the
rocks; * * * but in the pyroschists of the
Utica formation, the chief organic remains to
be detected are graptolites, with a few brach-
iopods and crustaceans.”

Inview of these facts we are not a little
surprised at the new and yet plausible theory
advanced by the distinguished Russian chem-
ist, Mendelejeff, before a meeting of the Chem-
ical Society of St. Petersburg. The appear-
ance of oil on the surface of the earth proves
that it has a tendency to rise through the
various strata of the earth, and this is no
doubt due to its being lighter than water,
which, being everywhere present, forces it up-
ward. For this reason we are compelled to
suppose that it was formed lower down in the
earth than the places where it is now found.
Another reason for this belief is that the sand-
stones, in which much of this mineral oil is
found, contain no charred organized remains,
which must be present where the oil was pro-
duced, if it be of organic origin. Since pe-
troleum is found in the Caucasus in tertiary,
and in Pennsylvania in the Devonian and Si-
lurian, its origin must have been in the older
rocks at a still greater depth. But in those
ancient periods, like the Silurian, not many
organized beings could have existed. Hence
Mendelejeff thinks that it is very improbable
that petroleum is the product of any decomposed organic
matter.

Mendelejeff starts with Laplace's theory of the formation
of the earth, applies Dalton’s law to the original gaseous con-
dition of the constituents of the earth, and calculates the
probable arrangement of the metals in the earth from the
density of the globe and the vapor density of the ele-
ments.  Starting with the assumption, which is not im-
probable, that iron is the most abundant of metals,
since it is present in large quantities in the sun and in
meteorites, and admitting the existence of carbon com-
pounds of this metal. not only will it be casy
to explain the formation of petroleum, but
one can understand all the peculiarities of its
occurrence in those places where the earth’s
strata has been broken by the elevation of
mountain chains. Breaks made in this way
permitted the water to permeate to the car-
bonaceous metals; and at tho high tempera-
ture, and under heavy pressure, it acted upon
them, forming oxides of the metals and satu-
rated hydrocarbons. The latter rose as va-
pors to the higher strata, where they were
condensed, saturating the porous sandstones,
which are capable of absorbing many oily
products,

Many other phenomena of nature are ex-
plained by this theory of the farmation of pe-
troloum, such as predominance on the earth’s
surface of elements with small atomic weights,
the occurrence of oil in straight lines or arcs
of hugo ofrcles, its depondence upon voleanic
notion, which has been noticed by Abich and
others, the magnetism of the earth, and many
other naturnl phenomena.

Salleylle Actd.
M. Blandeau, of Paris, siates that, according to dentists,
this ngent has injuriouns effects on the teeth, English ob-
servers have noticed its effect on the bones, and necrosis of the

If now the slide I carried nlong one noteh, where each ring | Its use groatly saves the mental lubor of computation, and | tibia has boen nssigned toits use. It ovidently PORseAsES Con-

will st on the next higher recording wheel, and turned 0
times, 847 will be multiplied by 90, and the product at the
same time will be ndded to the product already scored.  An-
other shift of the slide and four turns will muni»lrh' the opern
tion,and show the result, 170724« (347 »2) +-(347 2 00) 4 (347 » 400)

lossens the linbility to error. It In deemed suporior to all |
other instruments of itx class yot produced.” Other well
:u....wn experts wiate that o saving in time of more than
| wixty per cent In effectod over ordinary methods,

Upon work of four or five declmal places, the maching lul

sldorable affinity for the ealcareous salts of bone, and we see
the urine loaded with lime salts in an ultra-physiological
proportion, from the internal use of the acid.  The

of wodn presonts the same dangers; and too much caution
cannot bo taken In the use of any salicylio proparation.
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Mr. P. T. Barn

rk menagerle, or rather Mr, P. 1. um,
propriotor of most of the animals exhibited freo to
the public during the winter, has rocently bocomo possessed
of u litter of panthers, two lions, & baboon, and a dromedary,
all born in the cages.  Of the baby lions and panthers, en-
gravings are given berewith, The lons are now nearly four
months old, and are about as tall as a moderate-sized torrier

dog. They are exceodingly fut, and, like all young of their
e covered with a short downy fur, profusely mot-
tled. They possess, in brief, all the characteristics of kittens,

excopt gracefulness of motion; for they are the personification
of clumsiness. Tholr logs aro thick, short, and bent, their
paws, which already possess formidable claws, appear too
large, and their bodies nre long and ungainly. The temper of
the Infants, despite thelr innocent and childlike expression, is
none of the best; for they show ranges of white sharp teeth,
and spit viciously on any stranger approaching their
eage. The cubs are of especial interest to zodlogists
from the fact of their being the offspring of a cross be-
tween the Asiatic and African species of lions. This
mingling of broed hus not before been attempted, and the
chamcteristics of the young will be carefully watched.
The panthers are of the ordinary variety, peculiar to

this country. As is the case with most untamable
brutes, they breed unfrequently in captivity, The cubs
are of the same age as the young lions; and were it not
for their peculiar markings, resembling closely those of
some species of young deer, they might well be mis-
taken for good sized cats.  Their behavior, when stirred
up, is a ludicrous mixture of fear, curiosity, and defi-
ance, A slight poke from the end of a cane causes the
cub touched to beat a speedy retreat towand the mother;
then it turns and watches the stick with intense inter-
est, relieving its feelings by an occasional spit.  Finally
one paw flies forward, and a spiteful dig is adminis-
tered, and then another retreat takes place. This is
continued as long as the intruding object remains in
the cage.
It is curious to notice, both in the lioness and in the
panther, that peculiar pride in showing their offspring
which the domestic cat manifests in the most unmis-
takable manner. It seemed also as if the old animals regard-
ed raps on the bars of the cage, or the introduction of canes

to induce their progeny to take better attitudes for sketching
purposes, in the light of grateful attentions; as, no matter
how much the young ones spit and scratched, the mothers
never showed the slightest resentment, but quietly crouched
and stared at the interloper in abstracted calmness. The
writer saw the lioness deliberately wake up her cubs, who
were cuddled into an undistinguishable ball of fur, and
spread them apart with a blow of her paw, for no reason
that could be divined other than that she wished to display
them. They manifested no hunger, but sat up, as they are
shown in our engraving, and blinked like sud-
denly awakened babies, until their eyes be-
came accustomed to the light. n
— eee — — i
Plating of Iron and Steel with Nickel ‘m |
and Cobalt by Immersion, T W

Mr. F. Stolba—in a German periodical LI
which we should be glad to give credit to, if !
there were not six words and fifty-seven lot- /
ters (including forty-two consonants) in its
name—proposes the following simple process
for nickel-plating polished iron and steel arti- /i
cles. To a dilute solution (5 to 10 per cent) :
of as pure chloride of zine as possible, there is
added enough sulphate of nickel to color it
strongly green. This is heated to cbullition /
in a porcelain vessel. Theobjects, being com-
pletely cleaned of grease, are then suspended
in the liquid so that they touch cach other a8
little as may be; and the boiling is kept up for
from half an hour to an hour, water being
from time to time added in place of that evap-
orated. The nickel is precipitated in a bril-
liant white layer wherever the surface of the
object is not greasy or rusty, The operation
can be continued for several hours if desired; but the plating
will not thus be rendered much thicker.

After removing the objects, they are washed with water
bolding chalk in suspension, and carefully dried. They may
afterward be cleaned with chalk, and they take a fine yellow-
jsh-toned polish. The chloride of zine used should contain
no metal precipitable by iron. When it cannot be obtained
of sufficient purity, it may be made by dissolving zinc scraps
in hydrochloric acid, and allowing the solution, containing
an excess of metallie zine, to rest, in order that the metals
precipitable by the zinc may separate.  Filter at the end of
24 hours, and the solution is ready for use; each portion of
zine dissolved corresponds to about 2°1 parts of chloride of
zinc.

The sulphate of nickel should also be us pure as possible,
and the cold solution ghould not preeipitate when a plate of
iron is plunged in it, as would happen, for example, if it
contained copper.  When during the operation the liguor
becomes o pale green, owing to the precipitation of nickel,
more sulphate must be added until the intense green is re-
gained. When the used liquid is exposed to the action of
the alr, it deposits hydrated oxide of fron, coming from the
dissolyved metal, It should be fltered, and more chloride of
zine and sulphate added, when it may bo sgain used,

Seientific American,

In the same way, pollshed iron and steel objects may bo
vovered with a brilllant plating of cobalt, by using s sulphate
of cobalt solution. The appearance of this plating differs
lttle from that of polished steel,  The distingulahing char-
noterlatio s the lght rose-colored tint,  The author states
that the plating wears well.
—— e ——t———————
A New CUlass of Blowplpe Hongonts,

Of all methods of analysis, that performod in the dry way
by means of the blowpipe deserves the palm on the kcore of
simplicity. The reagents are only four or five in number,
the apparatus so small and portable that it can bo carried in
the breast pooket; and yet In most cases, with o littlo skill,
the results aro quite as satisfactory as those obtained in o
completely equipped laboratory, There are, however, some
cumon, unfortunately but few, where the blowplpe reac-
tions are not me simple as might be desired: such wre those

TRV
YOUNG LIONS IN CENTRAL PARK, NEW YORK.

with boron and the iodides; but Messrs, Ihles and Deveroux
recently have overcome these.  One necessity of every blow-
pipe set has always been a bottle of strong mineral acid for
decomposing carbonates, detecting limestones, ete. On a
journey, as atall times, acids are unsafe companions in
pocket or portmanteau. A recent discovery of Dr. H. Car-
rington Bolton helps us over this quicksand, and enables the
analyst to dispense with liquidsentirely. The new departure
(which is original, we believe, with Dr. Bolton) consists in
the use of dry crystalline organic acids, such as tartaric, cit-
ric, and oxalic. 'When required for use, a few crystals are
thrown into water; the mineral to be tested, which must be

in a very fine powder, is introduced; and then, with or with-
| ||
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Dangers from the Dend.

That the dead should kill the lving seems o paradox; yet
nothing Is more true,  Indeed, wo venture to say that every
year, in our lund, corpses murdor more peaple than assassing
do, Not only have Intramural {nterments polsoned whole
blocks and quarters, not only has drinking water contami-
nated by graveyards yearly spresd disease and desth through
country hamlets, but, before the process of decomposition
commences, there is often o great and pressing danger from
infectious disease, We quote a rocent Instance:

“ Dr. Goldie, the Medical Offlcer of Health for Leeds, Eng-
land, in his report to the local authority, states that every
one of thirty people who attended the wake of an Irish girl,
who recently died in that town from typhus fever, wore at-
tacked by the same disease, and no fewer than nine of the
cases ended fatally.”

Bo strongly have the needloss dangers of exposure st fune-
rals Impressed the medical mind, that the Health Board
of New York have now Issued o circular recommend-
ing that no publie or church funerals should be given
to persons dying of either diphtheria, scarlet fever,
moemles, or whooping cough.

In Chicago, nlso, where scarlet fever and diphtheria
have been severe this past winter, the recommendation
of one hundred medical men in council was in these
words:

*There should be no public funerals of any patient
who has died of any infectious or contagious disease.
Remember that the separation of the sick person from
the well is the most certain means of preventing the
spread of the disease.”

A writer in the Baltimore Phywician and Surgeon, last
December, went so far as to advocate the passage of a
law on the subject (the avernge American man looking
upon a ““law ” as the cure-all on every occasion). He
thought it should embody the following provisions:

1. Whenever any one dies of contagious disease, the
publication announcing the death should state the cause
of death,

2. No person except the immediate family should be
permitted to attend the funeral, and the handling and

burying the body should be intrusted to persons who

devote themselves to that business.

3. A sufficient number of carriages should be kept for the
special purpose of attending these funerals, and the hiring
them for other purposes should be prohibited, under the sa.
verest penalties.

These are good suggestions, but people should learn and
obey them out of a natural sense of sanitary propriety, not
out of obligation to a statute.—Medical and Surgical Reporter.

On Vegetarianism.

A discussion on this subject took place at a recent meeting
of the Medical Society of London. True vegetarians, it was
urged, eat neither butter, eggs, nor milk.

Sir Joseph Fayrer related his experience of
the effects of this diet among the natives of
India, and said he had no doubt that people
could live on vegetables alone. He had seen
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PANTHER AND HER YOUNG, CENTRAL PARK, NEW YORK.

out heat, as the case may be, solution is accomplished. The
facility with which the mineral dissolves in one or the other
acids aids to determine its name. Even sulphides and sili-
cates may, in several cases, be brought into solution by or-
ganic acids; and when the acid alone fails, it can be mixed
with saltpeter (potassic nitrate) and the mineral thus decom-
posed.

A new fleld of very wide extent and unlimited interest
opens here, and we hope Dr. Bolton will explore it to its
furthest boundaries, Perhaps a new kind of analysis will be
developed, to which we would give the term organo-wetish-
dry testing,

>

SoMEBODY has perpetrated the following on Captain Eads'
work on the Mississippi: ** Those willow mattresses at the
mouth of the Mississippi make the bed of the river more
comfortable, to be sure.  But still the shipping don't lie
there nearly o8 long as formerly, If they are bound to Now
Orleans, they ‘ getup ' as soon a8 possible.”

B

-

Zxxc, it is said, may be purified by precipitating its sul-
phate with an alkali, mixing the oxide thus produced with
powdered chireonl, and exposing the mixture to u red heat
in n covered erucible,

some of the finest specimens of the human
race, a5 regards strength, power of endurance,
and physical development, among the inhabit
ants of the northwest provinces of India, who
were pure vegetarians; but he accounted for
their condition from the fact that their food
x consisted chiefly of leguminous seeds, such as
peas, beans, and the like, which contained s
lurger amount of nitrogen than other vegeta-
bles.

The President, Dr. Buchanan, remarked
that in the discussion severnl factors should
enter—as age, which was o considerablo cle-
ment, a8 no doubt people advanced in years
appear to thrive on a vegetable diet, whereas
children require almost a pure animal diet.
Again, climate was a great factor; and in the
treatment of discase it could be strongly ad-
vocated; while, lastly and chiefly, temper-
ance must be strictly enforced, avoiding ex-
cess in the use of animal food, and taking, in fact, a middle
course,

e
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A Torpedo that Travels 275 Miles an Hour.

The most terrible invention for warfare that has ever been
devised—if we may trust the reports of our English con-
temporaries—has recently been submitted to the Admiralty
by a clergymap, the Rev. C. M. Ramus. The Whitehead
fish torpedo has already proved its capability of travelling
bencath the surface of the sea at the rate of 20 miles per
hour; but the ““rocket float,” as the new maching is called,
weighs 50 tons, and is propelled on the surface at the rate of
275 miles per hour for a distance of four miles. The appar-
atus is o timber or iron vessel, the bottom of which is a se-
ries of inclived planes.  In the head is the explosive, and
enough gun cotton can be carried to blow up the largest iron-
clad in existence, while the rocket, by the combustion
of which tho craft is impelled, is laid along the deck. The
vessel is sadd to be easily guided by o rudder of very thin
sheet metal,

If the coming British exporiments substantiste the fore-
going, it would seom that armor-plated ships have had their
day, and that the naval vessel of the future should be of
cork,
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: [For the Setentific American. ) teeth, and the cutting edges are well supported by the metal I merer believes that tannin or tannic acid is o very valuable

A CURIOUS PIECE OF MECHANICAL MANIPULATION.— | j.hind them; whereas, in dies cut as shown in Fig. 4, the reagent for this purpose. Tannin is really & group reagent

" QUTTING RIGHT OR LEFT HAND THREADS
WITH RIGHT HAND DIES.

If there were any one mechanieal operation that it would
seem the height of absurdity to attempt to accomplish, it
would appesr to bo that of cutting a triple left hand thread
with an ordinary pair of right baid dies; but it has been
done, and, indeed, is very oasy of accomplishment.

A short time sinoo Mr. J. J. Bingley, Master Mechanic of

teeth are very linble to break off, as well as to dull very rap-
idly. Therefore it is that such d.es aro wrong in construc-
tion., The dies sent to us by Mr. Bingley are of this con-
struction; and it will readily be perceived that, even when
applied to bolts of the same dinmeter ns the die ltself, the
tooth bear upon such fine points, and the back of them is so
well clear that, by taking a very fine cut and putting o

the Hanover Branch Railrond, wrote to me, saying that a
workman in Hanover, Pa., had accidentally cut a freble left
hand thread with a pair of right hand single thread dies, and
requested a solution of the mystery. Upon request, Mr.

= [0 e

Bingley forwarded both the screw and the dies, and the
mystery was readily solved, resolving itself into a mechan-
jcal operation which may in many cases be turned to excel-

pressure upon them, they would act as chasers, well canted |
over; and they would travel in whichever dircction the |
pressure determined.  As the die teeth, however, enter the
bolt, the sides of the thread would come into play, and
would steady and force the dies to cut correct grooves,
These dies are tapped with about } inch taps, and the iron
upon which the right and left hand threads are cut is full &

for a large number of bodies of animal origin, which readily
suffer decomposition or decay, such as albumen, gelatin, ete.
These can ensily find their way into the water of the soil,
rendering it impure, and, nccording to our present views,
must rendor such water very dangerous,

Taonin has been recommended before this as o test for
water, but has ns yet attracted but little attention, although
Kiimmerer proceeds to prove that it is very excellent for
this purpose. He thinks it would be very interesting to
prove dircetly whether putrefactive matter be present in well
water which is near enough to receive the drainage of grave-
yurds, factories where glue, blood, and similar substances are
used, and in many other cases,

Lefort recently directed attention to the probable presence

inch in diameter; and as a consequence, we have the con-| of gelatin or glue in water from churchyards. In an an-
dition of things shown in Fig. 7, in which the very points | alysis of water taken from a well at a distance of ten rods
of the teeth only have contact with the bolt.  As a result, | from the churchyard of 8t. Didier, made by him in 1873, he

the thread may be cut the full depth, without the sides of
the thread upon the bolt and those upon the die coming into
contact at all. If, then, the dies are placed upon the bolt,
and set to take a very light cut, the direction of the up or
down pressure placed upon the dies will determine the
direction in which the dies will travel and the thread be cut.

lent account. In Fig. 1 are shown the dics, and in Fig. 2
are a single right
hand and a treble
left hand thread cut
RS AN with them. The
QAN il machinist who cut |
the first treble left |
hand thread did so from a combination of manipulative
errors, each one of which was necessary to his accidental
discovery. First, the dies with which he operated were of a
wrong shape, and secondly, the iron upon which he cut the
thread was larger in diameter than such a pair of dies should
be applied to; thirdly, he wound the dies the wrong way;
fourthly, he put a pressure upon them in a direction wrong
with relation to the direction in which the dies were wound
upon the work.

Referring to the first point: Dies for use in hand stocks,
that is to say, adjustable dies that are made in two pieces,
and are intended to pass more than once along a thread be-
fore fizishing it, should be, and are almost universaily, cut
with a hub or master tap larger in diameter than the bolt
they are intended to cut threads upon, for the following

2, reasons: In Fig. 8 is shown a
LT3

f

pair of dies tapped with a § inch
master tap or hub, and in Fig. 4
is shown the same pair of dies,
opened out and placed upon a §
inch bholt. Dies made in this
manner, it will be observed,
when opened out to take the first
cul upon the bolt, have nothing
to steady them, since only the
very corners of the teeth contact
with the bolt; and the sides of
the thread and the length of the
teeth of the die have a great deul
of clearance upon the bolt, and the consequence is that they
operate very unsteadily until the thread is cut to some depth
upon the bolt. The edges of the tecth, at A and B, perform
all the cutting duty; snd as the thread approaches comple-
tion upon the bolt, the friction becomes very great unless
the dies arc given clearance in the thread. Tt is usual, there-
fore, 1o cut such dies with & master tap of larger diameter
than that of the bolt upon which the dies are intended to
operate. How much the excess of the diameter of master

| wards, the thread cut will be a left hand one, and rice versa;

If the dies are wound from right to left while pressed down-

and whether the thread =so cut will be a single, double, treble,
or quadruple one, depends upon the size of the bolt and the
amount of the pressure; for though the size of the bolt may
afford sufficient clearance to the sides of the die teeth to cut
a quadruple thread, yet, if the vertical pressure placed upon
the die moves it at the necessary speed, only a double thread
will be cut. In other words, the thread cut will be in all
cases proportionate to the amount of vertical movement of

g6 g7

the dies. Of five threads cut with the dies shown in Fig. 7,
three were treble left hand ones, one was a double left hand,
and one a single right hand one, I find as a rule that the
thread is apt to be as coarse as the clearance between the
threads will permit; and this occurs because of the difficulty
of judging the exact amount of vertical pressure necessary
to cut any particular pitch. And since the pitch of the
thread cut cannot in any event exceed such an amount as
will bring the sides of the threads into contact, it becomes
easier to cut that extreme pitch than any less one. In cut-
ting the left hand threads, it is necessary to reverse the
natural order of things by moving the dies backwards when
the pressure is placed forwards, and vice versa. By a simple
attachment to regulate the vertical motion of the dies when
starting, the double or treble threads might be cut with

aceuracy and certainty. J. R.
e
On the Use of Tannle Acld for Testing Potable

Waters,

tap should be is a disputed question. In some cases an | The importance of using pure water, in order to prevent
amount equal to twice the depth of the thread is used, and  disease and death, cannot be too frequently impressed upon
In others once that depth is preferred. The dies shown in | 'he minds of the public. At all seasons, but more especially
Fig. b are twice the depth of the thread larger in diameter | in the spring and summer months, persons who use well
than the size of the bolt; and as a result, when placed upon | Water are in danger of taking into the system the germs of
the bolt, the teeth fit closely to it, and therefore operate very typhoid and other fevers. Thess dangerous constituents

seldom influence or mar the taste of the water, and are not

4.
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suspected until they have lain one or more victims on a bed
of sickness,

In a recent number of the Journal filr Practische Chemie,
Hermann Kimmerer says, in regard to the reagents employed
by chewists for testing potable water, that for the most part
they mercly show the presence in water of organic matter;

| but some Kinds of organic matter may be present in large
| quantities without causing epidemics or sporadic diseases,
Most methods for the chemical analysis of water do not de-
1' termine the nature of the organic matter which is dissolved
in the water, and, at most, a conclusion is drawn s to the
| presence or absence of nitrogenous organic matter from the
odor emitted on charring the residues left by evaporation of
the water. This is very uncertain, because the presence
of two kinds of compounds froquently frustrates this dis-
tinction, or the presence of a large amount of nitrates pre-
vonts the production of the characteristic odol o
steadily, the catting edges being in this case st Cand D, It | oxidizing l(hc compound, b
Is ohwious that here the dios require to close nearer together | For hiygienic purposes, it is very frequently of the greatost
than would otherwise be the came; henoe a piece of metal Importance to know whether water contalns putrefactive
equal In thicknes to, or rather more than, twice the depth | matter, espocially of animal origin, since the present state of
of the thread Is placed between the dies while they are being | Sclence points 1o tiese as the probablo bearers or producens |
drilled and cut by the master tap, With dies cut in this of the real causes of disease. Hence the Introduction nlm'l
manner, the sides and length of the teeth fit wo ¢ losely to the  agents which shall enable us to detect animal matter with
thread, as shown in Fig. 8, as to preclude the possibility of certainty, and also its approximate quantity, is exeeedingly

L. 5.

their cutting o thread any differcut from that of thelr own | desirable when tosting water for yglenic purposes. Kim-

obtained a residue, which, when boiled with hydrochlorie
ncid, and on charring, emitted an odor which he thought
could only be produced from glue. Lefort does not seem to
have sought or obtained any further reaction characteristic
of gelatin,

When analyzing three specimens of well water from a
churchyard in St. Leonhard, near Nuremberg, Kimmerer
observed a similar reaction of the residues of evaporation,
and then tested the water directly by means of tannin. For
this purpose 18 cubic inches of the water to be tested was
placed in a glass cylinder; to each sample was added 0 18 cubic
inch of a freshly prepared, cold, saturated solution of tan-
nin, and left standing in vessels closed and airtight. The first
sample instantly became cloudy by the separation of a rapid-
ly incressing, curdling precipitate, which, at the end of an
hour, formed a thick gelatinous precipitate, and after stand-
ing for days did not settle clear and colorless. The sample
from the second well acted in a similar manner; at the end
of an hour there was a heavy, gelatinous precipitate, which
soon took a gray, then light green, and finally dark green
color, due to a trace of iron in the water. The third sample
retained its clear appearance a longer time, and in the first
four hours only a slight turbidity could be observed, yet in
24 hours a thick starchy precipitate had formed. The organie
nature of the precipitate was undoubted, but was further
proved by charring it, when it gave off, like the residue
from evaporation, a strong odor of burned horn, and left be-
hind a very small amount of ash in proportion to its volume.
For the purpose of testing for volatile organic acids, sulphuric
acid was added to a few quarts of each sample of water,
which was then distilled off to one fifth its original volume;
a very small. quantity of the tannin. solution added to the
residue caused an immediate coagulation to a stiff jelly also
in the residue of the water from the third well, which, when
treated directly with tannin, was not entirely precipitated
for 24 hours. Since sulpburic acid precipitates tannin from
its aqueous solution, and this precipitation looks milky and
is difficult to clarify, it was thought possible that the strong
reaction in these residues might be referred to the precipita-
tion of the tannin by the sulphuric acid. But this supposi-
tion did not agree very well with the volume of the precipi-
tate, which seemed disproportionately larger than the quan-
tity of tannin employed. Comparative experiments wero
made with tannin precipitated by sulphuric acid, and gol-
atin precipitated by tannin, and showed that, on heat-
ing, the tannin dissolved in the sulphuric acid and water
before it reached the boiling temperature, and, on cool-
ing, was precipitated again and soon settled, leaving the
liquid clear. The precipitate formed by tannin in a solution
of gelatin is not dissolved by dilute sulphuric acid even when
boiling, but seems rather to increase. The precipitate formed
by tannin in the residues from distillation reacted precisely
like the latter; on heating to bolling, they seemed rather to
increase than to diminish,

After be had found, by further experiment, that the tur-
bidity produced by tannin solution in the three samples of
water were not caused by albumen, but by gelatin, Kim-
merer feels that he Is justified in drawing the following
conclusions:

1. Thero can no longer be any doubt of the presence of
gelatin in well water, In some cases it is found in compar-
atively large quantities,

2. Tannin is a suitable reagent for detecting this snd
similar subwtances, and this test ought never to bo omitted in
analyses of water for hygienic purposes,

4. The presence of salts and other compounds found in
water may retard the precipitation by tannin. To judge of
the purity of water from the tannin reaction, it must stand
ot loast 24 hours. it -

4 Every water that suffers considerable turbidity with
tannin must be held to be dangerous for dr . 1t meems
to make no difference whether the precipitate falls at onee
or only after some time, as the time depends loss on the sub.
stance to be precipitatod than on the other substances
solved in the water which rotard the procipitation.

— ———-—*’*——-‘ T
romate of Potash an Antiseptie,

M. Langeroy states that one per cent «
potash In water will provent putrefaction in
table substances mmersed therein &
In the solution for several months, becomes |
and the suthor has struck medals from pleo
longer eatable, however, and it is even said th
to touch It R 1/
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great dﬂﬂmﬂ. Messrs. Waterlows'
n-w-ut to gigantic proportions.  Be-
, then ndvancing to account book
varlous mt:ld. of commerciul printing,
jop by step, until at present it gives employ-
%ud four thousand persons. i 4

Wvﬂllmy ﬂckoh und to the process ns cur-
o, Wo wlll now direct our readers’ attention.

and is the fonndlﬂon for two oxternal surfaces of paper,
white or colored as the case may be.  The primitive paste-
bm!hhulonlmduuldod A cleverly constructed ma-
~chine pours out o stream of paste on two rollers, undor or
over which pass two sheots of paper, each of which becomes
thoroughly pasted on one side. These are then quickly ap-
plied to the surfaces of the middle. The paste caldrons, in
a compartment by themselves, have a vigorous appetite for
flour, alum, and water, and pour forth volumes of steam.
To show what *“a bit of paste " may become when multiplied
by millions, it will suffice to say that thirteen sacks of flour
per week are used in this one factory! After the pasting,
each sheet of cardboard, large enough for one hundred and
twenty-five milway tickets, is, with others of the same kind,
subjected to flat pressure, rolling pressure, and heat, until
the surface papers are firmly and smoothly attached to the
middle; exposure to a high temperature in heated chambers
dries them. machines sever the sheets

Cutting
into single tickets, the well known railway ticket size, -n[

precisely alike in dimensions,

Next comes the printing. Messrs. Waterlow adopt four
different commercial systems in the supply of these tickets.
In the first system they manufacture the tickets throughout
for the milway companies, who issue them ready for use to
the booking clerks at the several stations. In the second,
ﬁqwthﬂywht&oﬂckmhvhglhceompamawﬁn-

to the varying exigencies of the traffic.
Inth third, they sell the blank tickets, properly prepared
and cut, to the companies; the printing in this case being
wholly carried on by the companies. And in the fourth,
they sell the machines to the companies, with a license to use
them.

Kcientific American.

o 201

As neither human fingers nor automatio machines are ab-
solutely infallible, errors in numbering may occurin spite of
all precautions. ‘These are dotocted in a singular way. AIH
the tickets in one series are mado to pass through a machine |
with a velocity which the oye can scarcely follow. When
stopped, the numbers are tested by two little index plates or
wheels; if the same number is denoted on both indexes, all
is well; but if any orror has crept in, the index notifications
differ, and afford means for determining at what part of lhu
series the mishap has occurred.

A sheet of cardboard I8 certainly not n ponderous sub-
stance; butit is surprising how welghty the packages become
whon large quantitics have to be dealt with,  T'he tickets nre
tied up into small compact rows (string and tying being pe-
cullur), and then packed to cubleal musses in tin-lined box-
es or cases—so flrmly and closely pressed as to be as dense
as a mass of wood, About fifty thonsand tickets weigh one
and o quarter hundredweight. The factory turns out two
and a half millions of printed tickets (railway, steamboat, re-
| freshment, ote,) per weok, and ten millions of smoothly pre-
pared but unprinted tickets; theso numbers multiplied by
the fifty-two weeks in o year, give a total annual production
of something like six hundred and fifty millions, weighing
upwards of sixteen thousand hundredweight! It these tickets
be taken at two inches in length, and if they were laid flat,
lend to end, they would reach——  But we leave our junior
readers to exercise their arithmetical skill in solving this
problem: merely hinting that it wounld require many voyages
‘from England to America, and back again, to cover a dis-
tance equal to the length of this cardboard ribbon.  From
such small beginnings do great results ensue.

The Nlagara Rallway Suspension Bridge.

| It is said that a curious spectacle is daily presented at tae
Railway Suspension Bridge, near Niagurn Falls, N, Y.
lWhenerer & passenger train arrives, weighing in all, say 150
.mmemmmordend out of the cars and requested

to walk over the bridge, on the pretence of better safety;
but at the same moment, and while the passengers are on
the bridge, the heaviest freight trains and locomotives,
weighing 230 tons or more, are passing over the upper floor of
| the same bridge, directly above the heads of the passengers.

It appears that the Great Western Railway Company is
the Jessee of the bridge, for which, by agreement, they pay
fifty-five thousand dollars a year rental to the Bridge Com-
pany. Owing to the fall in the price of materials, the Great
]Westem might now build a new bridge, of their own, at a
cost the interest whereof would be considerably less than the

A pile of about five hundred blank tickets is placed in an ’pre-entmu!. But the only way to escape this rent is to
upright tube or hopper, with just room to sink down readily. Y break the lease: which might be done if the bridge should be
The bottom of the tube is open, allowing the lowermost blank ' decided by the referees to be unsafe, not otherwise. The
to rest upon a flat metal plate. A slider, with a rapid recip- Brldgo Company lately caused a most careful examination
rocating horizontal motion, strikes the lowermost blank dex- | of the bridge to be made by several of the ablest engineers,
terously aside to a spot where it can be printed on the back | whose report, recently published by us, showed that the
with those cautions, instructions, and references to by-laws | structure was in splendid condition as to strength and safety.
which most companies deemn proper to communicate to the Bul the Great Western Company still aim to get a decision
public. Another sharp stroke drives the blank farther on, | | of the referees, one of whom they have appointed, one has
where the printing and numbering of the front or principul i beon selected by the Bridge Compuny, while the third re-
surface are effected. When the blank is printed on both mains to be chosen by the other two. They have not yet
surfaces, it is struck onward again, and comes underneath an bcen able to agree upon the third referee.  In the meantime,
exit or delivery tube, just the same height and dimensions ns | it is supposed that the object of the Great Western Company
the hopper or feeding tube.  Up this it is driven by a series |in compelling the unfortunate passengers to bundle out und
of jerks, until a pile of (say) five hundred is finished. In Iwalk the bridge at every trip is to create a public opinion, in
traveling horizontally from tube to tube, and vertically up | advance, against the safety of the bridge, in the hope of thus
the delivery tube, each ticket acts as o kind of cardbonrd | Inﬂnonclng in their favor the decision of the third referee,
policeman, saying to its predecessor: ““Move on, if you | | whoever he may be.
please.” And they do move on, all undergoing some process | i P

or other at cach stage of the movement,  As the pile In one
tube lessens, 80 does that in the other increase in height, lke
the two columns of liguid In a syphon.  The whole pile can
be removed from the delivery tube at once by a dexterous
hand; but woe hetide the luckless wight who *“ makes pie”
(as the printers eall the dropping and disordering of types in
composing or distributing); for if a single ticket bo dis-
arranged, extrn trouble s given in the after checking and |
corroction,

Transmitting Photographs by Telegraph,

A French savant hus proposed some method by which a
photograph may be transmitted from one pluce to another
by the agency of the telegraphic wire; but we have not yet
been able to learn anything of the means proposed to be
| ndopted for securing so desirable un end,

We are, however, says the British Journal of Photography,
in a position to give details of a method by which a photo-
| graph may be transmitted with the *speed of thought " to

A# to the varlous colors displayed on railway tickets, uumuluuy part of the world with which the sender is placed in
depend on the use of colored sheets of paper in the first in- 1(‘|u trical communication. But this transmission is subject
stance; some on the production of stripes of color in wuy to compliance with certain modifications by which the origi-
bearing n resemblance to the making of colored stripes on | | nal oharacter of the picture, as o photograph, must bo slightly
earthenware or stoneware In the pottery districts; and some | altered, although this alteration is not necessarily any greater
by & process more nearly ressmbling ordinary printing, One 3 than that to which it has to be subjected before it meets the
of the companies adopts a particular dingonal red line on all leye of the public as an engraving in any of our illustrated
tickets, distinguishing them from other tekots which have | perfodicals.
to pass through the rallway clearing house. | Rather more than twenty years since, Mr. F. C. Bakewell,

The sutomatic action of the machine or machines i vory [the nuthor of n well known treatise on ** Electrio Science
beantiful.  For numbering each ticket, s peculinrly con-  and other philosophionl works, invented what he termed
structod wheel 1 used, which changes its partieular digit l “the copying telegraph, " By moeans of this system the very
every time n new blank is presented to it; and thus the con- | handwriting of the porson who wrote n message could be
secutive numbers are produced on o serfes of tiekets with un- | transmitted in fuesimile to his correspondent, all errors in
erring accurscy. A tellfalo index and o tell-talo bell, hoth | trunsmission belng avoided owing to the faot of the wessage
sutomatically worked, glvo Information as to the number of ‘ belng traced by mechnnleal ageney from the original docu.
tickets printed, und the readiness of the machine 1o take in |ment.  To render clear our deseription of a method by
more food; but it is & matter of practical detail whether and | which o photograph can be telegraphed, it Is noe casary that
whon these tell-talos shall be deemed nocessary. To give the | wo should give o brief nccount of Mr. Bakewell's (‘lu\ or in-
reader an idea of how nicely this mechanism is adjusted, it | vention.
refuses to work unless all the tickots are oxactly of equal size, |  Premising that paper can be prepared with cortain ehom.
nicoly squared, and in porfect order. It strikes one as being | icals (such as a solution of prussiate of potash and hydro-
almont like o thing of 1ife to seo the machine detect u ticket | chloric acid) which are decomposed by the passage of an
from which a pioce has purposely boen torn off one end; its | eloctric current, the decomposition resulting in a visible
language is virtually: “Thus far shalt thoa go, and no mark at any or every place where a sharp point in the elee-
farther,” for its prints as far as the defective ticket, and there | tric circuit is allowed to touch the paper, it will be readily

stops, [compuhcuded that to bring such a sharp polut {a communi-

cation with the paper so prepared is a feat that can very
| easily be accomplished st a point distant thousands of miles.
Mr, Bakewell's invention consisted in cansing the communi-
cation to be written on tinfoil with an ink which was a non-
conductor of electricity. ‘Ihe letters thus written formed on
the surface of the metal a number of non-conducting marks,
If, now, this sheet of tinfoil, previously trimmed to s defi-

nite size, be wrapped round a eylinder which will just suffice
to permit of its going once round: If, further, this roller,
placed in the electrie circuit, be mude to rotate at a definite
rate of rupldity, and with a spiral or progressive motion
from one end to the other in relation to a fixed point: it will
be obvious that if this latter point be a needle mounted
with suflicient elasticity to rise and fall as it passes over the
heights and hollows of the letters which rotate underncath
its point (which must be blunted o as not to scrateh), a cur-
rent of electricity will be transmitted to a distance which
will be continuous only in the ratio of the immunity enjoyed
by the ground, or tinfoil, from the breakages caused by the
constant interruption of the non-conducting ink with which
the message I8 written,

The drum or ¢ylinder containing the communication be-
ing rotated, spirally, at one end of the telegraph wire, it
now remains to be shown how the message I8 received at the
other end. A cylinder, of precisely similar dimensions to
that round which the communication is to be sent, must be
ready at the receiving end of the wire, and round this must
be wrapped a sheet of paper prepared in the way we have
indicated. It, too, like the former cylinder, must be pressed
upon with a needle-point tracer, and, like the original, it
must also be made to rotate at a certain velocity previously
determined upon, and, finally, it, too, must be made to move
slowly from end to end, so that the point shall pass over it
in a continuous line or spiral. It only now remains that,
all things being ready, the clockwork be started, when the
former roller will rotate under a point which is transmitting
electricity subject to the interruptions caused by the letters
of the message. As the paper on the receiving roller is
traveling both in a circular and lateral direction at the same
rate, it is evident that every touch of the tracer on the origi-
nal communication will be rendered visible on the blank
paper at the other end of the wire, the only difference being
that, whereas the original communication is dark on a white
ground, the message is received in light letters on a dark

To transmit a photograph in accordance with the principle
here laid down, it isfirst of all necessary that it be converted
into lines. With our present knowledge of electrical com-
munication, we must not expect the electric current to discrim-
inate between thick and thin non-conductors; and until this
has been achioved, if it ever will be, graduated tints must re-
main in abeyance. To convert a photograph—a portrait,
for example—into lines, a print should be made on silver
paper in the usual way, and this must be traced over with
black ink, using a fine pen, When the tints have in this
manner been translated into lines, the photograph is im-
mersed in o diluted solution of bichloride of mercury in
hydrochloric acid, by which the photographic image will
disappear, leaving the pen-and-ink drawing only visible. If
from this a negative be taken and a priot in carbon be made
upon a sheet of tinfoll, all the electrical conditions requisite
for effecting the transmission of this drawing to any distance
will have been complied with. The gelatin which forms
the blacks, or lines, of the carbon print I8 a non-conductor;
the base, on tinfoil, upon which the print has been developed,
or to which it is permanently attached, 8 a conductor, and
nothing else is required In order to effect the transmission of
the picture in the manner we have described.

The accuracy of any likeness thus transmitted will depend
upon two things: First, the fidelity with which the artist
who is employed to make the pen-and-ink tracing effects his
work; and, secondly, the adoption of such means as will in-
sure both oylinders (the transmitting and receiving oy linders)
rotating with a similar degree of speed—a matter involving
no difficulty whatever.

DECISIONS OF THE COURTS,
United States Clroult Court- District of Connecticut,
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