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THE UNITED STATES TORPEDO STEAMER ALARM,

While, in preparing for the wars of the future, foreign
nations have bestowed chief attention upon immensely cost-
ly experiments on gunsand armor, here, in the United States,
the principal aim has been the perfection of the torpedo
systom. An admirably organized and thoroughly equipped
torpedo school for the navy has for several years been in
oxistonce in Newport, R. I. The work which there is done
i not published, but many of its results are of great impor-
tance. There is also an army torpedo station at Willet's
Point, L. I. We have also constructed one torpedo vessel
which is probably
thomost formidable
craft afloat (not ex-
copting the Italian
ironclads with their
100-ton guns), and
in time.of war will
form the model for
a fleet of like steam-
ers. This vessel is
the Alarm; and in
the snnexed engrav-
ings wo represent al-
that we are permit-
ted tomake publie-
Iy known relative to
her construction.

The Alarm, we
should premise by
explaining, doesnot
fight according to
any established rules
of wnaval tactics.
Having sighted an
enemy—say at night
—her compound en-
gines drive her head-
long at him at the
rate of 15 knots per
hour. As shenears
him, the immense
electric light on her
bow flashes out its
glare, blinding her
adversary to her
own hull (which is
already sunk so low
that her deck is but
three feet above the
sea), while display-
ing his every pro-
portion, The roar
of Mr 15.inch gun,
as it hurls its huge
shot or shell into
the attacked vessel,
is followed by the
crash of the bow
spar torpedo strik-
ing the devoted craft
thirteen feet below
the water line. Then,
perhaps after a mo-
mentary check due
to the torpedo re-
coll, the Alarm
plunges  forward,
driving her immense
ram into her adver-

the English bracket plate system: that is to say, she has
really o double hull, one shell being constructed inside the
other, Within the outside shell three longitudinals of great
strength run the entire length of the vessel, and are con-
neoted with bars running in a horizontal direction by
brackets, The different scctions can be entered through
man-holes, 0 that a person can pass from stem to stern be-
twoen the inner and outer vessels, These compartments are
all watertight, so that, in event of a leak, only one section
could fill. The whole interior of the vessel Is also built in
compartments which may be hermetically closed, so that, in

is effected by the total abolition of a rudder, and by steering
her with the same spparatus which propels her, the Fowler
wheel, which is represented in Fig. 5. The wheel turns on
a vertical shaft; and its paddles are feathered by an eccen-
tric cam in such a manner that, at one part of their revolu-
tion, they have a pushing and drawing action on the water,
while at another part they present only their edges. The de-
vice, in fact, is simply a feathering paddle wheel, turned
horizontally instead of vertically. By suitably turning the
cam wheel, which is done from the helm, the feathering of
the paddles 1s caused to occur at different points; and in this
way the ship may
be turned, or rather

her stern twisted,
around as if on 8
pivot. Atthe same
time, by suitably ad-
justing the paddles,
the vessel goesahead
or backs, the engine

sary’s crushed side.
As  she swings
broadside on to her
foe, another torpe-
do spar shoots out from her side, and another torpedo is
exploded under the unguarded bottom of the enemy; while
the machine guns on the torpedo boat’s mil keep up a deadly
fire 5f thousands of bullets per minute, sweoping her oppo
nent’s decks. We need scarcely add that the Alarm is a dis.
agreeable craft for a heavy ironelad (one like the Vanguard,
for instance, which went down like o shot on being slightly
mmmed) to epcounter. She s well provided with defensive
moans, but of these we shall write further on

An excellent ides of the shape of the Alarm may be ob
talned from the large illustration, Fig. 1. Her I~-n-:€h is 172
feet, of which 32 feet ls snout or ram; her beam is 27 feet [
inches, and she draws 11 feot of water, displacing about 700
tons. Bhe s bullt of thoroughly tested charcoal iron, and on

. be lmpossible for her to receive a falr brosdside blow

ADMIRAL PORTER'S SYSTEM OF TORPEDO WARFARE.

case of rupture of both shells at any point, It would stil} b

Impossible to A1 the entire ship with water, The side plating
Is not thick, as it Is not Intended as armor, the vessel, as al
ready explained, belng almost wholly submerged while In
action

In order to attack an enemy suddenly, and 1o pursue him
in case of flight with suceess, and also to be possessed of »
very necessary mode of self protection, it Is evident that »
vessel such as the Alarm requires not only the means of
speed but of handling her with the utmost readiness. The
theory is that she Is always to meet her adversary bows ong
and as her most formidable envmy is the mm, she must be
able to turn in so small a space and so l|llh'k|\ that it would

This

meanwhile running
always in the same
direction.

The steering isac-
complished from the
wheel house located
aft on the deck, an

interior view of
which is given in
Fig. 2. By means

o l'.
§7 7/ /lf'A - of the hand lever,
: shown beneath the
wheel, steam is ad-
mitted to the little
engine which works
the cam that adjusts
the paddles. Then,
by turning the hori-
zontal hand wheel
in either direction,
the helmsman con-
trols the movement
of the cam as de-
sired. Just above
the wheel is a dial
with a pointer,
which enables him
to note the exact po-
sition of the pad

dles, and so to place
them as ordered,
This contrivance
shocks the feelings
of anclent tars: for
with the advent of
the machinery the
time-honored hand
wheel and the vells
of ‘ starboard, "
“ port,” “ steady,™
ete., to the helms-

man, disappeared ;
and in leu of the
latter orders. the
pilot quietly  re-
marks ** sixteen, ™
“ten,” ""two.™ or

other proper num-
bers on the dial, in
accordance with
which the man at
the wheel lllxh‘t‘.ﬁ his
|\udl|||"‘

Ioside the wheel
house (which may or may not be used In action as desired,
s all its appliances are duplicated below deck) am devices
for communicating with the men working the big gun in the
bow, Fig. 8, or those managing the torpedoes.  For instance,
on nearing an enemy, the captain would press a cortaln but-
ton, A aignal sounds st the gun, meaning *“ got ready;*
s bell then rings in the wheel house, meaniog that the order
Al another sigoal, the gun s fired. Then
another button pressed sounds a bell in the portion of the
ship where the torpedo spars are located; and st once those
Fig. 6 shows the
spar, which is a long hollow fron eylinder lying on Its sup-
ports betweens decks. Its outboard end rests In & kind of

‘('-mlmnul on page 163

in understood.

in charge run out the desigoated spar
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Scientific Amevican.

WHAT IT COSTS TO FEED INSEOTS
There aro about a thousand species of inscets in this coun-

Scientific American,

ESTADLISHED 185406 our garden vegetables, fruit crops, and forest and fruit trees
. 3 -

Among thom o fow are specially destructive. In 1875, it is

MUNN & CO.. Editors and Proprietors. said, a8 many o8 ton thousand settlers were driven out nfv
-

Kansas by grasshoppers.  In Missouri, according to State
PUBLISHED WEEKLY AT | Entomologist Riley, the damage done by theso insocts in
0. 87 PARK ROW, NEW YORK. 11874 excoeded $15,000,000, and be estimates the loses in

e = Gt other parts of the West at twice s much more, in all, §45,-
x 0 D. MUNN, A, E. nEACH 000,000 for one year's support of these pests.  During the

= - sumo your, the destruotion of prowing crops by the ohinch

One capy, ono yoar, postage lndm:ml' :

petagee fooluded, o ;

ot‘:‘n.;vom.dlm::‘u':.‘}t:x of 'l‘lllll;ﬂlwﬂ"l AMEIICAN will bo wippliod gvor §71,000,000 in & single senson.  The average annual ‘
o

'l'l“““ FOR THE SOIENTIFIO M'"“““M:',' 20 bug amounted 1o §19,000,000 o Missouri alone, Just ten |
""""""" ST g0 years hofore, Tn Hlinofs, the same inseet oconsloned nlows of |

bars sl FLN onoh ¢ RdAIHONAL sopies st
gnm or overy olub vo subsor! . ‘O.l

t: buWomnnm T OO

Jonate mte, Postage propal damage to the cotton crop of the country by the cotton army
The Sclentific Amorican Supplomont worm s ostimated at £50,000,000. The devastating potato
m"““'"'"'ln‘n'::':&::o I:.'r'f;":l‘!'m’:}l‘:v\m beetle s capable of deducting other millions from the an-

B SOUENTIFIO AMERIOAX. ‘Terma of subserintion 01 segfits of our agriculture, and the thousand other in-

ﬁw sm'm.mr By ot pald, 1o subscribors.  Single coplos

papors to ane nddress or difforent addresacs, as dostrod,

ago
d by all nownmn!nnumnu\uml the eountry. goot plagues are easily competent (o gwell the nggrognte nn-

“nlnbln 0 Itntes. —Tho SCTENTIFO AMEIICAN and BURPLEMENT

O e yer, postage froo, on recelpt of seven doltare, Both  nual board-bill of their kind to something like §£200,000,000,

» : ' varth be presented to the cnndncwro(-“
which are Injurious to our grain, forage, and fiold crops, ! cating with the eart
i J ! tric machine charged with positive electricity, the angle of

removed, they begin passing ngain between the two balls,
|Phis experiment can be repeated indefinitely, Now if the

[MARCH 17,

EXPLOSIONS ON LIGHTNING ROD POINTS,
It is & well known fact that, if & metallic point commun).

the eleotroscope of the apparatus becomes small.  The

is that negative electricity escapes from the point as soon as
developed, and serves to neutralize a quantity of the positive
cleotricity of the conductor, no spark being produced. This
phenomenon, as Professor Stroumbo, of the Unlvm’,‘
Athons, points out, is produced differently when the Heltz
clectric mnchine is used. If, while sparks are passing be.
tween the two balls of the apparatus, a third ball, baving &
metallic point attached to it, be taken in the hand and moved
noarar one of the fixed balls, when the intervening distance
bocomes #o smnll that the negative electricity of the point
may escapo the sparks at once cease.  Yet, if the point be

distance between movable and fixed balls above mentioned, at
which no sparks pass, be gradually augmented, at a cortain
slingo wparke will reappear between point and fixed bull. The

" g s rofessor Paekard, whose co
The safeat way 10 remit s by dmft, postal onder, or registored lotter. according (o the fslim_uwu of Professor Packard, whose con-
Address MUXN & 00, ¥ Park Iow, N. Y. clusions on n subject like this are well worthy of respect,
o 8'1‘”‘"!*‘0'“ rocolved aod single coples of elther paper sold by all  yo ypiy o armons sum, or even half of it, could bo saved,

-~ it would soon amount to enough to pay the national debt,
\'Ol.. XXXVL, No. 1L [wa Series | Thirtyscond Year. Tho question whether it can be saved, or aoy portion of it,

is certainly worth considering.  Professor Packard is confi-
dent that, with care and forethought, based on the obserya-
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conclusion from this is that, If the negative electricity of the
1 point has great intensity, sufficient to enable it to escape
from the pointand pass over the interval, there will be no
| spark between point and fixed ball; but if the negative elec-
|rh-lty of the point has not intensity sufficient to cause it to
Lescape as soon ns developed (the attraction then diminishing
inversely as the square of the distance), there will be an ex-

!

" Contents, =Xy tion of facts by scientific men, from fifty to a bundred mil- | plosion on the point itself, and electric sparks will oceur
(Tustrated articles aro marked with an asterisk.) lion dollars of this annual loss could easily be prevented by | constantly between the point and fixed ball, just as between
Atr comy AR hieat {Q1)..... {3 i f,,‘,‘,‘,‘;"‘ ‘:‘d Point explosions }.‘;’, a little co-operation between the several States and the Gen- | the two balls of the machine.
::‘.,,‘::t&’,.‘;‘;,‘,’,‘,’:‘m" I el Government. He would have the former emulate the | During storms, the atmosphere is charged

Now South

ot foe maper And stone (). 171 | Patents, Am
“«noo ':::::ES!& qn i e m 'm-::n:;:og’c;tlu
q L for e (8) soe 3% o
Ceutennial medals. N:za\.uoo the

B e et me "7 & | practical good sense of Missouri and each appoint a salaried | with enormous quantities of electricity, which,
?.""'“"’“"""‘"“"““,",‘ﬁ";""‘"~ 18 entomologist. Then these gentlemen, acting in connection | however, in their action should follow the

with a United States Commissioner of Entomolozists, might | same Iaw as the smaller quantities produced
issue weekly bulletins, perhaps in combination with the |in electric machines. I then a cloud, having
8 | Weather Signal Bureau, reporting the condition of the insect | positive electricity in determinate quantity,
world, forewarning farmers and gardeners from week to | passes not too far away from the lightning
week of the insect enemies to be guarded against, and sug- | rod point, analogous effects will take place.
gesting the preventive and remediable means that should be | Then electricity developed by induction on
adopted. The cost would be comparatively slight; the pos-  the lightning rod will continue to escape at
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b m 0. Dow use for -1 served at Boulder City, Colorado, which traveled six hun-
Gunk, now moSe o SRIpPIBE... ... ot dred miles to devastate Eastern Kansas and Missouri. Its
Hoat oonuction of metnls (ﬁ)... ; n%b 17

{asecta, what i e?:'xﬁ o feed.... 100 | Varnis Ert eg&.'.mé.n. g m original home was somewhere in Wyoming, perhaps two or
Jowoiry. Bast 1nd [ 10 | Water, maisng 172 | three hundred miles northward of Boulder City. The locusts
3 ulnmumw) ...... 12 \\oeds.kmmg

1.

i 8 ncum{gmr ~Carvod Pattorns for Door h‘uﬂ: of Iron Stoves, de- | Souri, which for eight years has had a State entomologist,

HI. ELROT Cl'l'\'J.'I'OHAl‘ HEAT, ETC, —Mﬂtln‘ of the Soclety of
. AGNCUIT
Pl A URE. HOR‘!’ICUL’I’U})‘I\K‘TC

V. ME llﬂul HYGIENE, ¥TC.~0n Near.

JRANTLIN —Novel Mythod for the | | with profit toward forestalling the depredations of insects, 1 !
, surplus population. The underpaid agricultural lab

vL xnuuu.m;-mn . BTC. O the w"-'fn‘."n"'&'ﬂ""“"“' Opal. | regular and periodical: a work which must, sooner or later, | ’Engl.nd the great throngs of working men of the
m' Ttk Merca Olobuine '.."’"u.",,",mm ey L 5 | be undertaken, and which may ultimately prove ns bene- States who, when the panie of 1873 3
Term m:’"; "'.31 A.“u_""““‘"“m PPy sus oot P ficial to the country as the weather predictions havc been.

by AMERICAN nnd > —_— . g L VISR
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.::.'.‘;,.:‘:.F‘::ﬁxm ise of' 34  sible good immense.

,., ,m,o", pce fnd W | Take for illustration the grasshoppers, or, more properly,
'+ ¥ locusts, of the West. They breed chiefly on the great plalns

beyond the Mississippi, from Minnesota to Texas. In sum- |

mers of unusual drouth they multiply enormously, and the

13 supply of food being short they are forced to migrate.

11| Professor Packard tells of a swarm of locusts, first ob-

| fly with the wind; and as the general direction of the wind

TABLE OF CONTENTS OF | in those parts during the summer season is pretty well known,
THE SCIENTIFIC AMERICAN SUPPLEMENT, the movements of the locust armies can already be predicted

No. 63, with tolerable nccuracy. But more knowledge is needed,
For the Week ending March 17, 1877, particularly with regard to the meteorological features of
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“g’;,’:'ﬁ this coMiry _bmﬂ, Mol ocamative'tor bu{m“ ,"W' 4= 1o wind and weather. In the pursuit of these investigations,
With &-::::}m:f-'l"h"gl Do EAmmOt RElway; k- | Professor Packard justly urges that the meteorologists and

fnad miway. With2engrevings —Frogres of 3 rﬂo;g m i Jxa | entomologists must go hand in hand. The government has
from fire o lh mnum n’xf&“mmn‘ {ooh n Voeam AR, LA oTOV; ided o well organized corps of weather observers, and
a‘lub\; :.:"‘ 1 paper. 1 ufacture in the | the addition of a few competent entomologists would in-
ol oo gﬁr:;mm:n ?%ﬂ"ﬁ??'w. for eonm:;cm :m: tull | crease the outlay but little, while the resultant good would,
leadid foe Yacht it Whiff, wh ;:‘w':l'd“ﬂ“m“lfg:l . ttio Centonnia, yim, in all probability, be very great. It would certainly be so
oy M DAP “' "% | if, a8 seems by no means unreasonable, the service should be

lquhlznrncnum for connrucL on,
steamboat mﬂnluu- o newt cpearl.ooumed's fast | 11]e to master the con “ cars,”
seambost —Ometal fl ;::{,ﬁ{?‘: :M ““"“'hg. Steam dpd e “‘..L e conditions of “locust y and be able

of th °hwm";uuu te. London. Exhibition of neeoaut- 10 tell with a good degree of certainty when locust invasions

b anguard. New modes of pre-
oouuonl.nnm -91'1' 0&,; ""u"}"' new Inventions. Lfe-saving Y€ likely to occur, and how they mny be prevented.

—Newtation of the Fores ol VoogousCombus- | In his plea for such observations in the West, Professor

B&m.“"" ,‘.’,’a"‘:,, '".9”“”' br the Cammittee of tho British Packard observes that *“not only should the border States,

‘4&'," M,, gy groatly noniod. orsilverin the reduction | especially Texas, Kansas, Nebraska, Minnesota, and Iowa,
Blu ing five llllutu!lon.l of the Blake Special

omps, inclu employ entomologists, following the liberal policy of Mis-

und stegmull With 2 o
D7 gns 3d Steen ‘?;,‘,".:,.,.m‘, e brocess I fall.—How to So- | whose reports have proved of incalculable practical valueto
g c-":é"""m" 01'3&.1"“ ,.M;g}’h, of Col o= | the people of taat State: but the habits of the locust need
thets Bond other metals with Tin. The Essential Ols, |ﬁm of all to be thoroughly studied in the Territories, par-
ticularly in those of Wyoming, Mont Tdaho, Dak
DT IRAT, ETC. of U t A ['® ntana, 0, ota,
ferences in the Hlacirial U 4I:|uc.l|lrlllnydol£v:n":;bw ;:‘Eég’é’?; Utah, New Mexico, Arizons, and in the new State of Colo-
cunmh necesary for ood, paulation .~ o .,m.,,.,,, y waatal qual- rado. A commission of entomologists should be appointed

eary }:  Ploctrcity: 0 Tawe "r'" o p... ,.hm, through to make a thorough study of the locusts in the Territories | and fora most valuable exposition of the resources, industries, -

hieory ® | mentioned. It would seem that the recommendation made | and requirements of that political division we mh“m“’
ffvation o7 oting l:\’: the Western | ot the recent meceting of Western Governors, at Omaha, to | Mr. George H. Reid, of Sydney, a copy of whose essay is
and e “""""‘m R IS L irections ho s m-b'on«m'&ﬂ‘.. g o Ap: the effect that an appropriation be passed by Congress, and  beforo us. The great noed of the colonies—the ni

applied to the ooryot(lom
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.|_um:, m«:ﬁx' m?-n"ﬁﬁ';‘""‘"“" i b Apples: Tnsscta In- | 8 commission be attached to the existing United States Geo- | overtops ull others—is for men. The chief articles of her ex-

port trade are raw materials; and that these exist in abund-
den’s), is the most feasible and economical method of se- | ance there is no question. But enterprise is en

With Peaches Mianories, aod Ui best varieties, | 10gical and Geographical Survey of the Territories (Hay-

nlul -nu Algw. Hpiral Caryes of

"o oxi.- #{‘,"‘fr,-,,'.,,gg;m"m@uuun for Vesion) Inlxulu- A.""h, curing the speediest and best rosults,” ’
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"}nl.::' il hw“l';rmt's Hydrophiobia, by Dr. ey s ats This is but one feature of the work that might be done
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notion of 11
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Ilo neutralize the positive electricity of the
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the point as soon as it gets there, and will go

| cloud, neither thunder nor lightning being
| produced; but in case the same cloud were
placed too far away, according to the experi-
ments above detailed, an explosion might fol-
low at the point of the rod, an intense heat
would be developed, and the platinum point & x
of the rod would be fused. This phenome- P
non occurred at the Royal Palace of Athens,
where the platinum point was found melted, a8 shown in
our illustration, which represents the rod in its full size.

-

THE INDUSTRIES AND RESOURCES OF NEW SOUTH
‘WALES.

c
£

There is no people for whom we as Americans may cherish
amore genuine fellow-feeling than for the colonists of the
British Australian possessions. Sprung from the same
parent stock as ourselves, daring the hardships and priva-
tions incident to the settlement of a new and distant region
as did our own ancestors, they have achieved results and
can point to a progress which may justly claim to find its
only parallel in our American advancement. No better proof
could be asked to show that the energy and industry of the
Anglo-Saxon are race characteristics, and that they will mani-
fest themselves irrespective of the region which may chance
to be their field of exertion. .

Not three generations ago, Australia was but a frontiemof
barbarism. Now the continent is fringed with infant States
already able to exercise the powers of elaborate polwulsp-
tems, Within thirty years, the population has tisen from
214,000 to 2,000,000 souls, the trade from 30,000,000 to
$315,000,000. There are nearly 5,000,000 acres of land
under cultivation, 70,000,000 head of live stock on the pas-
tures, 2,000 miles of railway and 26,000 miles of telegraph
completed, and the revenue of the several governments ag-

gregates §350,000,000. .

The mother colony of those which thus far have been es-

tablished upon the Australian continent is New South Wales;

hands fail; and therefore New South Wales n
tions, not for their custom nor for their '

)

were thrown out of employment—any one, in ;

\ So Y
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savings banks. The public debt is
threo years' revenue,  Land for settloment can
wm in any area between 40 and
‘ r §4.84 per ncre, payable on casy terma.

The present mainstay of Australian prosperity Is live
stock, and this is conspienously true of New South Wales.
The value of cattle, horses, etc., in the colony in 1875 was
over 85,000,000, and the wool export Is very large. There’
s no part of the country where sheop and cattle will not
thrive; and with the improvements which are constantly
Dbeing made in the preservation of meat, it is likely that bofore
long the rearing of live stock for consumption in Europe will |
become a groat and valuable industry. The soil is mllubloi
for the cultivation of all northern cercals, cofee, tea, tobacco, |
cotton, sugar, olives, cinchonas, indigo, and rice, besides the

Scientific Amevican,

about 1} to tho square mile,

There are ton cities in the world that have a population of
a million or more, namely: London, with 8,400,000; Parls,
1,852,000; New York (with Brooklyn), 1,600,000; Conatanti-
nople, 1,076,000; Berlin, 1,045,000; Vienna, 1,001,000; nnd
Canton, Seangtan, Shanchowfu, and Siangfu, in China, with
1,000,000 encli.  There aro twenty-nine cities with 600,000 or
more each; and 215 with 100,000 or more people.

: e
PATENT RIGHTS AND PATENT WRONGS,

The old anying, *“out of the frying pan into tho fire,” In
always worth heeding, The single clronmstance that o do-
gree of mischief is the outcome of uny custom or law ik not
in itself u suficient reason for the condemnation of such law
or custom. As this world of ours is constituted, good and
evil ever go together. There is nothing so beneflcent that
it may not sometimes do harm. Even the Gospel of Peace
hasmore than onee brought discord und the sword,  Reform
is always in order; but before it is undertaken In any caso,

161

the square mile; of America, 6}; of Australia and Polynesin, | been—had there been no patent system to encourage inven-

tlons, and no fruits of such s system to make the cultivation
of the Interior wilderness possible, or o enable its ploneers to
send It produets to a profitable market? We hazard the as-
pertion that the **olmoxious ™ patent system, and the inven-
tlons It has encournged, linve done more for the Grangers
than they have ever done for themselves,

| But, it is objected, on their part, the owners of patents

have been and are unduly favored in the struggle for exist-
ence. They have been oo much protected, to the grievous
injury of the users of their inventions, particularly the
ngricultural classes,

Lot us see: Let M., o mechanle, represent the patentees,
invontors, and owners of patents, as o class.  Similarly let
F., n farmer, represent the Grangers. F., strong in hope and
health and muscte, goes to the wilderness and clears o farm.
For the work so done, or for a merely nominal payment, the
genern]l government grants him o section of land. The
grant 1« absolute and for all time, Meanwhile M. Is devoting

hin energics to the perfecting of some useful deviee. He

it should first be mado clear that something botter Is possible, | succeeds, and the general government gives him the right to

and that the harm likely to be done in the process of substi-

| make and sell his invention—for all time? No; but for a

fruits of the temperate and semi-tropical zones. The de- ‘tution will not be greater than will result from Icavlnglln'rlml of a few years only. Bo far, certainly, the inventor

‘mand for agricultural laborers Is thereforo especially marked.
There are abundant coal resources, the approximate conl area

things as they are.
We have little sympathy with those who persist in regoard-

I8 not unduly favored.
Wo will suppose that the invention is so important and

Dbeing 24,840 square miles. The gold mines are believed to ing the patent system of the United States as the source of useful that, before the Jife of the patent expires, the inventor
be extensive, but labor must be had bofore they can be de- |unalloyed good. We are equally far from sympathizing | has amassed a noble fortune; or better, suppose that the in-
veloped. Tin and copper are largely mined, and a fine | with those who ery “away with it,” or would change its pro- | ventor, unaware of its importance, sells it at the current rate
quality of iron isobtained. There is a diamond area of 500 visions at a venture simply because it is, or appears to be in | for patents, according to the opponents of the system, “n

square miles, and in gems of all kinds the country is re
murkably rich, The larger manufacturing industries in-
elude ship and boat building, brick making, milling, tan-
ning, engineering, foundry work and pottery—all of which
are carried on in extensive establishments.  Of the minor in-
dustries, nearly all arerepresented as in aflourishing condi-
tion. The eight hour rule in labor is generally followed.
Taxes and rentsare low, while wages are fair. A bricklayer,
for example, can earn in Sydney from $2.50 to $2.756 per
day. Building laborers get from $1.50 to $1.75. In the
iron trades the pay for eight hours’ work ranges from $2 to

$38 per day. Painters receive from §8 to $15 per woek. In

the gold mines, a days’ wages is, for eight hours, $1.87 to

$2.08; in copper mines, same time, $2.08 to $2.60; In coal

mines, five hours' work, $3.35; in iron mines, nine hours'
work, $1.75 to §3.60, As regards the cost of living, o
house containing 6 rooms may be hired in Sydney for from
$£3.50 to $5 per week; in the suburbs this rent falls as low
as §2.50 to £3.50 per week.  Smaller houses ranging down to
three rooms are proportionately lower in price. In the mat-
ter of food, beef sells for 8 cents per Ib., flour 3§ cents, bread
the same, sugar 0 to 8 cents.  Generally the prices are high,
insome respects notably so, as butter is quoted at 50 cents
per 1h., milk 16 cents per gquart, and bacon 25 cents per 1b.:
but these are Sydney rates, and the cost of living appears to
be somewhat less in the country, while wages out of the city
average rather higher.

Of course the chief advantage offered to the immigrant is
steady work, which is to be supplied both by private enter-
prise and by the expenditure of some £20,000,000 of surplus
public revenue for the construction of railways.

=TT

THE WORLD’S POPULATION.

The present population of the world is somewhere between
fourteen and fifteen hundred millions, the latest and per-
haps most trustworthy estimate, that of Drs. Behur and
Wagner, placing it about midway between the limits we
have mentioned. The impossibility of estimating the num-
ber more closely will be apparent when it is remembered
that only in a comparatively small part of the world have
careful censuses, or indeed censuses of any kind, ever been

made. A systematic enumeration of the inhabitants of In- |

dia & year ago discovered that the population of that great
empire had previously been under-estimated by upwards of
25,000,000, or a5 many nearly as the population of England,
Scotland, and Wales. The census returns of Europe are

tolerably complete, the leading States standing in the follow- |

ing order in point of numbers: rather a hindrance to the development of the country: been made valuable through the energy of other men, tell g
That the owners of patents have been more favored by law  the same story. Wy

e R ig R E’%'% ‘bn'l?b:llwtl?::ie:llot;l"?:ti;u"(l:;‘li;’ ""l’.":l“’f"."i The worst possible cases of patent ** oppressions " are trivial '

Austro-Hungary......... T e 37.700,000 s i sl ' e patent system are ir&sepnn- compared with the burdens which rising communities have 3
................ 1872 oo oennoninnn ... 36,108,000  Ple from it, and that no mitigation of them is possible ex- had to bear through speculations in land.  Shall we say, e

N BYItRin: oo s A8 asescuasnssaas 83,450,000 | cept with the abolition of the system. therefore, that private ownership of land is injurions and ‘

(7 R R }g’frg -------------- ?;.;{812?000 Touching the first very little need be said, The verdict of ought to be abolished? Or, because the great landed for-

gm{?. R T el A 8'5()()((;(03 ‘ l;:l.?(or{, Ulfl common sense and common fact, is ugainst it. tunes have not fallen to the working pium:t‘hl. that the land

Bolglmnnm “I.“"k"“ ....... R N -<. 5,337,000 Evenin the case o.f' the patents which havo given rise to the laws of our country have not encournged emigrtion or hast-

Roumsnis..... . e 1 ) S 56,078,000  most ** oppressive " monopolies—mowing machines, cultiva- ened the development of the country?

Sweden and Portugal slightly exceed 4,000,000 inhabitants
each; the Netherlands fall a little short of that number;
Switzerland fails to reach 3,000,000; while Denmark and
Norway fall somewhat below 2,000,000. Greece and Servia
full short of a million and a half each, and the smaller States
together add less than half a million more. The aggregate
population of Europe Is thus s little over 809,000,000, giving
& density of 82 to the square mile.

The population of Asis, sccording to the same authorities,
is about 824,500,000, or 48 to the square mile, The most
populous nstion is Chins, with over 400,000,000 people.
British India has about half as many ; Japan over 33,000,000;
Turkey in Asia about 13,500,000; Asistic Russia about

16,000,000, Africs has a population close upon 200,000,000, |

America about 85,620,000; Australia and Polynesia less than
0,000,000, The density of the African population is 17} to

some cases, the instrument of “‘ oppression.” Like every-
thing else wo have to do with, it is something experimental,
aiming to secure the greatest good to the greatest number,
but making no pretence to Infallibility or absolute benefls
| cence.

| That strong ex parte arguments can be brought against its
' workings in some particulars is undeniable; but on the other
haund, the advantages directly traceable o it are enormous,
vastly overbalancing, we beliove, the evils wrought by it or
in its name.  The part of true statesmanship therefore seems
‘1o be, not to abolish the system outright ns some demand,
nor to emnsculate it as others would like to do; but to de-
| termine the sources of the evils which attend its workings,
and then, if possible, modify the system so ss to ohviate
those evils without opening the door for the entrance of
greator evils,

The charges sgainst the patent system as it now stands are
certainly serions, or, more correctly, some of them are.
Others, like the following from a late issue of the Chicago
Times, are simply ridiculous, to wit: ““That the patent system
is an oppressive nuisance; that it has proved itself the re- |
verse of u stimulant to the inventive faculties of the Ameri-
can people; that its original purpose, to secure to inventors
' a reasonable recompense for their study and ingenuity, has |
| been prevented, and that not one inventor in a thousand re-
ceives any substantial benefit from his invention.”

. The patent falsity of charges of this sort prevents their
| imposing upon anybody capable of observation or honest
thinking. Not so, however, the charges based upon truth |
and experience: for example, that a patent right is forn‘
time the monopoly of the possessor; that it allows the paten-
tee to restrict the liberty of all other men to the extent of
denying them the privilege of using something they want
except on such terms as he may dictate; that it allows a pat-
entee to prevent absolutely, if he will, the use of a patented |
device or process, for a term of years, to the manifest detri- |
‘ment of the common wealth; and that it allows the owner of i
| & patent or a combination of patents to levy enormous taxes
on the country’s industrial or natural resources, while the in-
 ventors, for whose benefit the patents were issued, get little
or nothing for their rights,

Let such charges—the worst that can be brought against
!the patent system—be granted as true, Does it follow that
(the system should be abolished? Certainly not, whatever
{the Chicago Z'imes or others of the anti-patent school may
| demand, unless it be first clearly demonstrated—

That the patent system as a whole has been no help, but

tors, sewing machines, vuleanized rubber, telegraphy, rail-
ways, and the rest—it is easy to show that they have been of
enormous advantage to the country, and bave added vastly
more to the wealth of the people who have been op-
pressed " by them than they have tuken away, It is true
that the owners of such patents have often heen greedy of
gain and have amassed great wealth; but what are their for-
tunes compared to the aggregate wealth of those who owe
what they have almost entirely to the aid they have received
from the very patents they complain of?

The chief opponents of the patent system nre the Westorn
Grangers, whose narrow views haye been roprosonted in the
recent anti-patent enactments of their State legislatures and
also in the bill now pending in the United States Senate.
Have those same Grangers ever seriously asked themselves
| the question where their organization and the wealth it ropre.
|sents would have been—whero they personally would have

[ song,” and the property passes into the control of a soulless

corporation, which is enabled thereby to monopolize an ex-
tonsive line of manufucture, and so acquire no end of riches.
Better still, suppose this grasping corporation, which owns
something that the multitude cannot afford to be without,
nnd charges accordingly, becomes so rich that before the ex-
piration of the patent it is able to secure a renewal of it,
and so continues for another term of years to *“ prey upon
the people.” The end comes at lnst, and then the invention
becomes a portion of the common wealth. The patentee or
his successors have been greatly fuvored truly; but is their
caso entirely unique?

Let us see how our pioneer Granger has fared meanwhile:
The title made out, the land is his to use or let alone as he
will. He can let it lie unproductive, not merely for seventeen
years (like an undeveloped patent), but for any time he may
choose; and he can keep anyone else from cultivating it ex-
cept on such terms as he may dictate. His monopoly is,
then, as complete while it lastsas a patentee’s, and it lasts
for ever. Suppose he has made a happy selection and has
chosen a valuable site for water power, or that the land is
found to contain precious metals, or that it happens to be
where a great commercial center is destined to be. He,
unlike the inventor, has added nothing to the world’s
wealth, yet purely through the necessities of others he
may gain great wealth by what is called the natural rise
in value of real estate; and the law of the land defends his
title.

To parallel the case of M., suppose F. to be ignorant of
the present or prospective value of his homestead, and that
be sells it, as M. did his patent, for a song. The buyer may
improve the property or let it lie fallow, just as he pleases.
He may leave it for generations, a serious bar to the develop-
ment of the surrounding community, who may sorely need
the water power, the useful minerals, or the advantage of
the commercial situation it covers; or he may turn their ne-
cessities to his advantage and charge enormously for what
owes its real value not to the owner's efforts but to
the labors of others who have been hindered rather than
helped by his negative action. We might point as an
illustration to one of the oldest cities of New England,

. which from its natural advantages might have been one of

the most prosperous, but is now a tenth-rate place simply be
cause those advantages have been monopolized by a family
that would neither develop them or allow them to be de-
veloped by others. The vast fortunes that have come to the
Astors and similar owners of landed property, which has

The inventors, if they would, could make out & far stronger
case against the landowners than the latter against the pa-
tentees; but only by overlooking, as the Grangers do, the
very important circumstance that, however great the local
evils of either system may have been, the good has prepon.
deratod enormously.  And the charge of favoritism can be
returned with interest, for the patentee’s monopoly is limited,
and in a few years his invention becomes publie property,
whereas the landowner's monopoly is perpetual.

There remains the question whether the patent System can
be modified 5o as to mitigate the alleged ovils of its workings
without impairing In any serious degree its efMiciency s a
stimulant to invention. We are inclined to think it may;
but the ease is not as clear that sudden or reckless changes
are advisable. This question, however, is too important to
be discussed at the tail of a long article. We reserve it,
therefore, for subsequent consideration,
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trongh; and to this extremity the torpedo, Fig. 7, n metal { where the torpodoss are pushed ont or from the wheel house.
L

sholl containing n hundred 1bs, or 5o of powder, s fastoned.

An electric fuse, also shown in Fig. 7, is adjusted, so that its

koys in the wheel house; and in Fig. 2 the eloctric ma-
A
ohine is indicated. By pressing one of the keys in Fig. 1,

and tho electrie apparatus is at once established.  The gun
in the bow, Fig 8, I8 mounted on an ordinary naval car-
ringe, and in manmuvrod by its tackles boing carried to a
steam capstan, which In also used for hoisting anchor. Shot
and eartridges nre whipped up from below by o tackle at-
tached to o earringe which travels on the horizontal bar ncross
from rail to rall, so that the charge can bo cosdly swung di-
vootly in view of the muzsale. The gun, when run out, points
(llrot:llj' nhond, ax the large engraving indicatos,

The engines of the Alurm, o dingram of which we givein
Fig. 8, are of the compound variety, with four cylinders,
lhé condenser, A, being placed between them. There are
two high pressure cylinders, B, diameter 20 inches, stroke 30
inches, and two low pressure cylinders, C, 88 by 30 inches.
The low pressure cylinders are jacketed. Short connecting
rods from the crossheads are attached to two bell crank le-
vers, B, which have a throw of 27 inches. The crank con-
necting rods, F, are attached to the other ends of these bell
crank lovers, and to o common pin in the driving crank, G,
which latter crank has a throw of 15 inches. The valves
(not shown in the engraving) are on top of the cylinders, and
are operated by ecoentrics working on an intermediate shaft,
which is actuated by levers from the crossheads. No links
are fitted to the valve gear of these engines, for the reason,
already stated, that the engine need never be reversed. The
propeller shaft, H, is, of course, vertical.

The air and circulating pumps for the condenser are inde-
pendent. There are four cylindrical tubular boilers, with an
aggregate heating surface of 4,600 square feet.

platinum wire will become white bot, and so fire the torpedo | The question of how the Alarm herself would fare against

when the current passes. To the cradle in which the torpe- ; 1
do spar lies are attached heavy tackles hooked to the beams | ly of little moment. As we have shown, it would require

overhead, =0 that the spar can be tilted to
different angles in order that its extremity,
when pushed out, may be at a greater or
less depth under water, The valve through
which the spar passes through the side of
the vessel is so constructed that no water
can enter during the protruding of the
spar. The latter operation is effected by
n tackle brought to a steam winch pro-
vided for the purpose. The side spars are
18 feet and the bow spar 82 feet in length.
On receiving the signal above noted, the
men below affix the torpedo and run
out the spar. If the vessel to be attacked
has torpedo guards out (heavy nettings of
rope sunk down to keep torpedoes at a
safe distance from the Dbottom), an in-
genious mechanical contrivance on the
torpedo signals that fact, and the person
stationed at the exploding wire does not
press the key. The Alarm then tries to

break or push through the obstruction, and her success is
announced by the same signalling arrangement. Then the
impact of the torpedo with the vessel’s hull is announced,

Fig. 8.
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and then the eaptain, in the wheel house, touches thw key,
and the explosion follows,

the heavy guns of a modern ironclad at close quarters isreal-

ADMIRAL PORTER'S TORPEDO SPAR.

several hard hits delivered in a number of different places
to cause her to sink, All her vulnerable parts are entirely
submerged, and any injury to her engines, ete., must come
through her steel-plated deck, at which no projectile can be
fired other than atusharp and consequently disadvantageous
angle. Probably a second torpedo from the Alarm would
not be necessary to insure the destruction of any war vessel
now afloat. At the distance under water at which she ex-
plodes her mines, no plating is ever affixed to vessels; and
the crushing-in of their timbers must inevitably follow the
explosion. If the torpedo boat should become fastened in
her enemy and go down with her, or succumb to a near fire,
the loss would not be on our side. Lives are to be lost in
war in any event; and if, by the sacrifice of a torpedo ves-
sel costing a couple of hundred thousand dollars, we ever
sink a great ironclad worth a million, the life mission of the
former craft may well be deemed as fulfilled. .

The Alarm was built according to designs prepared by
Admiral David D. Porter, She is an admirable sea boat,
rising lightly and buoyantly to the largest waves. Her ven-
tilating arrangements are excellent, and the quarters of both
officers and men remarkably large and commodious. Her
present commander is Lieutenant Frederick H. Paine, U.S.N.,

to whom we are indebted for the greater part of the facts
here presented,

Eritish Patent Documonts,

The clumsiness of the British Patent Office is exemplified
In the form of its patent documents and the ponderosity of
its prinied copiecs.  Although other nations discarded years
ngo the feudal method of sheepsking and dangling seals, the
Britishers still adhere to it. A British patent document con-
sists of an animal skin, 2} feet long and 2 feot wide, filled
with a long rigmarole reciting the titles of Her Majesty, and
what she hath done by these presents. Secattered here and
there on the margin of the skin are certain sorawls, supposed
to be tho official signaturcs of my lord this or his highness
that, onch of whom recelves from twenty to fifty thousand
dollars u your for suchlike exhnustive labor, The skin is
furthor suthenticated by the royal seal, consliting of a lnrge
disk of wax, hearing an embossed offigy of Her Majoesty,
seated on horscback, carrying a club or scopter.  This bees-
wax scal is six Inches in diameter, one Inch thick, sot ina

[MArcH 17, 1877,

e | shed to the skin by cords, The w
The firing may bo dono either below docks at the place round tin box, and atiache ) eight

of the document, with seal and appurtenances, s two

In both places, eloctric maohines are located which may be | four ounces avoirdupois, The object of this formidably
wot in action by the ship's engines, Fig, 4 represcnts the firing | affair s 40 let the common people know that the governmeny

has granted a patent to Smith for o birdoage or u flat frap,
In addition to the patent, the government also prints the

connection betwoon the torpedo with which it communicates | drawings and specifications of ench patent; and these g

also unnecessarily spread out, covering a Inrge aron ufpgw.
80 bulky is the large majority of these copies that the gov-
ernment has been compelled to curtail; o smaller and more
compuet style of printing has Intely been ndopted.  An order
has also recently been given to destroy nearly all the copioy
of printed specifications of expired patents: 250 tons of thew
viluable documents have already been carted nway, and the
proceas of destruction still continnes, T'ho only renson glvan
for this Is that it ix dieult to dnd storage room, and it s,
therefore, been dotermined to reduce the stock of coples 1o
five apicce.  The amount which these have cost to priot jy
over £3,500,000, more than thatsum having been spent |n
this way since 1852, when the Patent Law Reform At
| authorized the printing of specifications. Large numbers
| have, of course, been given away from time to time, and stil)
greater numbers have been sold; but the stock which still
remains is o very large one, and by far the greater part of it
is in constant demand. This wholesale destruction of publie
property is causing bitter complaints among the patent
agents and consulting engineers who have been informed of
it, as it will give much additional trouble to those employed
in patent cases. The usual practice has been to purchase
copies of the specification required for such purposes, and
the agents were then able to work in their own offices. It
will now be necessary for them to do much of their work at
the Patent Office Library. Itis also stated that the library
of the Patent Office is to be “ weeded " in order to give more
space.

bl il

ROBAUGH'S LITTLE GIANT PUMP.

We illustrate herewith a new hand pump adapted for
almost any purpose where such a machine is required. It
combines the action of a lifting and a force
pump, supplying a continuous stream of
water, and working, we are informed, casi-
ly and regularly.

The various parts are represented sepa-
rately in the engraving. A is the outer or
main cylinder, the upper portion of which
is enlarged. Extending down nearly to
the bottom of said enlarged part is an in-
terior tube, B, in which works a piston, C.
Attached to an extension of the rod of pis-
ton, C, is a second piston, D, which moves
in the smaller portion of tube, A, both
pistons operatingsimultaneously. In pis-
ton, D, is an upward opening valve; and
in the portion, E, by which the body of
the pump is connected to its supply tube,
is an ordinary conical valve. F is the dis-
charge pipe.

The water is raised by the upstroke of
the lower piston, through the bottom
valve, into the lower part of the main tube. Thence it
passes on the down stroke, through the valve in said lower
piston, into the upper part of the main tube until the same
is nearly filled, Each up and down stroke forces, then, by
the joint action of the pistons, the water through the dis-
charge pipe in a steady stream

The pump has metallic valves; and its action being only a
direct vertical movement, uniform wear is produced. Ac-
cess to the interior iseasily had, for repacking or repairs, by

simply removing the bolts from the top of m-pmp,ﬂﬂ? iR
lifting out the inside tube with piston, wi disturbing

cithersuction or discharge pipe. Tt is well adapt
mill purposes, on account of equal pressure of the
the up and the down stroke. It cannot freezo up,
be operited in either decp or shullow wells. e ...
Patented April 21, 1874 For further partioulars, Messs

addressed.

Cook & McCue, general Iﬂhdmm




the trunks of the shii and other trees and forcing the growth
of the mushroom on them. The shil tree grows abundantly
in warm places having a southeasterly aspect; it attains toa
height of about eighteen or nineteen feet, It has a long
narrow leaf, thin and stiff, the front surface of a deep green

cies, is to be found all over the country; it grows to about
eighteen or nineteen feet, has very thick branches and dense
folinge; the leaf is slightly oval and slightly wrinkled. The
fruit (acorn), after being pounded and steeped in water, is
made into dumplings and eaten in this form. The wood is
much used for boat-making and also for carts. Mushrooms
are obtained from any of the above in the following manner:
About the beginning of autumn the trunk, about five or six
inches in dinmeter, of any one of these trees, is selected and
cut up into lengths of four or five feet; each piece is then
split down lengthwise into four, and on the outer bark slight
incisions are either made at once with a hatchet or the cut
logs are left till the following spring, and then deep wounds
seven or cight inches long are incised on them. Assuming
the first course to have been pursued, the logs, after having
received several slight incisions, are placed in a wood or
grove where they can get the full benefit of the air and
heat. In about three years they will be tolerably rotten in
parts, After the more rotten parts are removed, they are
placed ngainst a rack in n slanting position, and about the
middle of the ensuing spring the mushrooms will come forth
in abundance., They are then gathered. The logs are, how-
ever, still kept, and are submitted to the following process:
Every morning they are put in water, where they remain till
afternoon, when they are taken out, laid lengthwise on the
ground, and beaten with a mallet, They are then ranged on
end in the same slanting position as before, and in two or
three days mushrooms will again make their appearance
in plenty.

In Yenshin the custom is to beat the logs so heavily that
the wood swells, and this induces mushrooms of a more than
ordinarily large growth, If the logs are beaten gently, a
greater number of small-sized mushrooms grow up in suc-
cession. In places where there is a searcity of water, rain
water should be kept for stoeping the logs in. There is yet
uanother plan.  The cut logs are at onee buried in the earth,
und in & year's time are dug out and beaten in the manner as
sbove deseribed.  The mushrooms thus grown are stored in
o barn on shelves ranged along three sides, with braziers
lighted under. Afterwards they are placed in small boxes,
the bottoms of which are lined either with straw or bamboo
mats, These boxes are then ranged on the shelves and all
approsches carcfully closed.  An even degree of warmth is
thus diffused. The boxes ranged on the upper or lower
tiers are constantly changed, so that the contents of each are
thoroughly dried. Another mode of drying is to string the
mushrooms on thin strips of bamboos, which are piled to-
gether near the brazier; the heat is well kept in by inverting
a closely woven basket over them. Dried mushrooms are
much esteemed in China, and they are also largely consumed
by Japunese either ns o dish by themselves or as s condiment
with other dishes. Dried mushrooms rotain their flavor for
a great length of time, and thus bear transport to any dis-
tance very well.

.

A New Use for Glycerin.

Physicians and dentists who use small mirrors to explore
the throat and teeth, ustronomers employing large mirrors
out of doors, all who have occasion to use spy glasses in
foggy weather, and especially those pearsighted persons
who cannot shave themselves without bringing their noses
almost in contact with the looking glass, are doubtless aware
that the luster of mirrors becomes soon dimmed by the
breath, by dew, and generally by water in s vaporous state.
The way to prevent this troublesome fog is simply to wipe
the surface of the mirror beforo using with a rag moistened
with glycerin. By this substance, watery vapor is com-
pletely taken up.

Seientific Amevicaw,
L 1.
Wo extract this week from Knight's ‘“ Mechanical Dic-
tionary "* an intoresting series of illustrations representing

various forms of spikes and the mode of manufacturing the
same,

BPIKES
are nails above the tenponny size. Twelvepenny spikes are
8} inches long, and weigh 45 to the Ib.; the succeeding sizes
are sixteenponny, twentypenny, und thirtypenny, and then
follow the railroad spikes, of large size and various patterns.

Fig. 1.

A " g g' g:m

In producing new forms of spikes, inventors have chiefly
adapted them to the securing of railway rails; and the com-
monest expedient for increasing the holding power is to ser-
rate the edgo of the spike, or to construct it sothat its points
will spread apart on its being driven home. In Fig. 1 we
illustrate several forms of spikes.

a shows a rail composed of an upper rail and a grooved
bedding-piece, secured by spikes of the ordinary kind. 5 is
curved, to cause it to bear more strongly against the rail, and
the head has a shoulder at the back, which comes in contact
with the wood before the hooked forepart touches the flange
of the rail, in order to lessen and equalize the strain on the
head, and prevent its being broken off in driving. Ine, the
sides ary corrugated, so that the wood may swell into the in-
dentations, but not hold the spike too tightly to prevent its
being drawn. Ind a part of the shank has a winding surface,
50 as 10 cause the spike to twist, engaging the serrations in
the wood. In e, the spike has winged point and spiral barbs
upon twoof its edges. In f, the shank has o serrated wing on
each gide. g isa screw spike, having the under side of its
Bead so beveled as to bear firmly on the flange of the rail
% i % I m are split spikes, having prongs which diverge when
driven into the wood. n e p are spikes having serrations on
oneside, and held firmly by keys; in the latter a projection on
the spike enters a notch in the key to keep the key in place
after being driven.

For the manufacture, the

SPIKE MACHINERY
represented in Figs. 2, 3, and 4 is used. In Fig. 2, the rod is
fed between the rolls, / H, the upper one of which rotates
in adjustable and the lower in fixed bearings, and is presented
to the action of a pair of cutters carried upon two vertical
posts, @ «/, which, by means of a cam, d, and connections,

of the spike and cut it off. A cam, ¢, turning in a yoke, B,

Fig. 2.

L2 g
|

?

1

imparts a traversing motion to the carringe, B B, and a cam,

are opened to receive the rod, and closed to form the point |
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in brought in contact with the end of the blank, which pro-
Jects beyond the dies, at the same time turning on its pivot,
50 that its pressure In first applied to one side of the head,
and is gradually brought to bear squarely upon it at the com-
pletion of its stroke.

In Fig. 8, a gage, K, 5 adjusted to determine the length

N
I

@)

of the spike or bolt, which is first grasped between two mov-
ing dies, € D, that shape the body. A vertically moving die,
‘U, operated by the lever, W, forms the point, and a second
vertically moving die, 7, operated by the lever, b, the head.
The levers, W 2, have pivoted arms, which are turned down,
50 as to be acted on by cams when spikes are to be made, but
are lifted out of contact with the cams in making plain
bolts.

A cutter, 0, advanced by a cam and retracted by a cord
and weight, or a spring, severs the blanks.

In Fig. 4, the bed, D, is traversed by gearing from the

Fig. 4

roller, B, which also has gear connection with the cam roller,
C. The bed is grooved to form the lower half of the spike,
the upper half being formed by the cam roller, which has »
transverse notch that shapes the head as the rod enters be-
tween it and the table, and the point is tapered as the spike
emerges from between them.  Small supporting rolls beneath
steady the table and prevent it from tilting.
——— .t O, — -
Slide Valve Friction.

‘We published in our SurrremesT, No. 62, a communi
cation on the subject of friction of plain slide valves, by Mr.
John W. Hill, MLE., taken from the columns of the Eugs
neering and Mining Journal, 'The writer quotes from an ar-
ticle in the SomxTvio AMERICAN of September 20, 18786,
wherein was contained a brief caloulation as to the loss due
to friction of an unrelieved valve, wherein it was stated that,
under circumstances in nowise phenomenal, a total waste of
58 per cent. of the “ power™ of the engine would obtain,
This error is so obvious that it scarcely needs the care which
the above writer has taken to refute it; and we can only re-
gret that our attention was not directed to the subject at an
carlier date, in order that we might have more promptly
made this correction.  The loss referred to is clearly a very
much less percentage of the power,

In any journal such as the Sorexriro AMeEnioas, where
n large stafll of contributors, selected on account of their
superior attainments In the various branches of Science and
Mechanics, is constantly employed, the editor is naturally
apt to rely in some measure on the special knowledge of the
writers; and for this reason their contributions are, as a rule,
not subjected to close analysis, us experience proves the same
rarely to roveal a material error. My, Joshusn Rose, who 1s
now In fault, is so able an expert in mechanical matters, and
one ususlly so correct in bis opinions, that the above inad-

F, rocks the lever, o, which carries a die, ¥, botweon which
and the stationary die, b, the body of the spike s formed.
The die, ¥, is, by means of inclined parallel guides, {17,
partially rotated, so as to close gradually on the body of the
spike. While the spike is clamped between the dies, the
header, @, having a slot, ¢, into which passes a pin, ¥, con-
| necting it loosely with the bed, advances with the bed, and

-—’-!’nNhlnd in nmhﬁv by Messre. Hond & Houghtoo, New York ;ll,y.‘-

| vertence on his part will scarcely vitiate an otherwise excel-

!’lenl article.

. A Coxonere WarL,—The United States Government has
built a concrete wall at Minneapolis, Mion., for the protee-

| tion of St. Anthony’s Falls.  The wall, which cost $500,000
is 1,875 feet long, 40 feet high, 7 feet wide at the base, and 4

llm at the top,
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style, one that will not bo thought, like the present nonde-
sc'ript structure, to bo a shot tower or glasshouse, and one
that will be an honor 1o him whose virtues it is intended to
| commemorate. OCCASIONAL.

Communications.

Our Washington Correspondence.
Tb the Bditor of the Seientific American : x ——r—
Since my last & bill has been introduced by Mr. Wadleigh ! Tho Iron Plow.
into the Senste **to cure defects in cortain letters patent for | 7v the Bditor of the Seientific American:
inventions and designs,” which s as follows: | 1 notice in the **Scientific American Handbook,” an ac-
Be it enacted by the Senate and_House of Representatices 'i, count, with portraits, of some distinguished inventors:

the Uniled Statea of Americn in Congrems o Iy among others Jethro Wood, whom you style the inventor of

instrumen rportin letters patent of the Uni- :
ted Smesu or invcnﬁo:ag a‘:d d phcrvlofom jssued |the modern cast iron plow, patented 1814; and you add:
under the seal of the

Patent Office, and signed by the Secrc—_--h‘.\.hm.l_\- to this time, the plow was a stick of wood,
tary of the Interior, and countersigned by an Assistant Com- | plated with iron.”

%w::xammwg :l':\.’é‘o'l:;{cﬁgﬂgg ‘Soll)nnl‘:i:::ox‘n’:p This is o mistake. Joseph Smith established a plow fac-
o » L]

o same forco and effect a8 tory and made and sold plows at Smithtown, on the Dela-
:fn:lg; “Adc?h‘l; b&;:ig'mro&mp““““ had been Commis- m?m river, in Bucks county, Pa., in 1805. 1 have before
sioner of Patents, and had countersigned as such. me an sccount of the number made each year to 1814: In
This bill issupposed to have reference o patents signed 1505, 20 plows; In 1806, 50; in 1807, 70; in 1808, 88; in 1809,
by Assistant Commissioner Doolittle during the time when gy, jn 1810, 88; in 1811, 141; in 1812, 196; in 1813, 285; in
there was no Commissioner, before General Spear was con- 1814, 239,
firmed. These plows were made with cast iron moulds and land
Another Senate bill, which was introduced by Mr. Dawes, gjes and some had cast shares. They were made under
will, if it becomes a law, extend the wood pulp machine 4 patent granted to Robert Smith, or to Robert Smith and
patent of Henry Voelter, now about to expire, for seven joceph Smith. The old deed is still in existence, but I have
years longer, thus making its duration twenty-eight years. 04 geen it for a long while.
Senator Boutwell bas presented a petition from E. N. when Jethro Wood was advised by my grandfather,
Horsford, for an extension of his patent on making baking joseph Smith, of what he had sccomplished, Mr. Wood de-

powder. clared him to be a pirate. J. Hestox SyiTH.
Senator Logan presented resolutions of the Illinois legisla-  pambertyille, N. J.
ture instructing the senators and representatives from their = L

State to use their utmost cﬂor.u to secure such smendments The Balestrierl (1) Reflector.
Bl . T e o i b o T 0 Pr o e Bl Amarion
n to use any en 2 4 3 g %

l’ﬁ:xoch T aad ;vilt): such security as the Circuit Court of the Itis bl}l fair that this, like every ot‘her question, should be
United States for the District, in which such use is to be made, decided in accordance with the facts in She case. In.18:’57, 1
shall direct, such person to pay to the owners of such inven-  made that reflector, as complete as an inveation as it is to-
tions a proper license fee for the use of the same: which bond | day. The form, number .Of rings, etc., were precisely as
shall be filed in the office of the clerk of said court, and that | they appear in your engraving. This T am prepared to prove
in all cases the measure of the license shall be such sum as | PY & number of living witnesses. :
will give the inventor reasonable compensation for his time, | In a communication to you, written, I think, in January,
labor, ingenuity, and expense, not inany case to exceed the | 1870, and published by you in Febn{nry, 1870, I stated that,
fee fixed for such use in contracts made by the inventor or 12 or 15 years previously, I made this apparatus, and that it
owner, and such license fee to be the measure of damages in Proved a powerful reflector. Davio Smrve.
all sctions and proceedings for the infringement of patents, Allentown, Pa.
and no other recovery for damages or profits to be allowed. |
The resolutions were read and referred to the committee on The Commercial Value of Scientific Knowledge.
patents. ‘This is substantially the style of legislation that At the annual meeting of the Birmingham and Midland
the Grangers tried to push through Congress some two or | Institute, England, the chairman, Mr. J. Thackray Bunce,
three yearssince, when a bill was introduced, by Mr. Sayler in the course of his nddress spoke at some length on what we
I believe, with provisions very similar to the above, may term the commercinl value of scientific knowledge, or

In the House, Mr, Vance, on the part of the committee on ' on the value of that kind of information to those engaged in
patents, reported adversely on the application of Mr. Horace ' manufactures and in industrinl pursuits of all kinds.
Woodman for an extension of his patent on stripping cotton ‘ “By a study of Science we do not mean study in its high-
cards; and the same gentleman reported favorably on the est and best sense, a search after knowledge for its own sake,
application of E, A. Leland for an extension of his patent on but that amount of study which is undertaken for the advan-
paint cans, tage it gives in competition with other manufacturers or pro-

In sccordance with the request of the Smithsonian Insti- fessionals, and with other nations. As a nstion we must be
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to some extent, incurred, In the process of coloring gold
articles o minute portion of the valuable metal is washod of.
but owing to a want of acquaintance with the chemics) DN:
cesses Involved, only n percentage of the gold is recovered
| from the washing waters, Thus, in recovering silver from
the liquor, the usual process is to throw it down as chloride
by means of common salt, but the workmen and the 5
| ers, being unaware of the fact that an excess of salt redjy
solves a portion of the silver, have for years been

awny o considerable quantity of silver. On the au of
Mr. Woodward, the Professor of Chemistry to the

it is stated that one firm has effected a very material sa
-in this process entirely by the knowledge gained by one of
its members while attending the clusses of the Institute,
Here we have a definite instance of the commercial value of
a knowledge of Science; but, if the proposition were not gh.
viously true and required to be demonstrated by evidencs,
many instances might be gathered togetber.”

We have thus drawn attention to a subject, says the
English Mechanic, which, in the course of the present year,
will be much talked of in the principal seats of
throughout the country. In speaking of the value of
Science from a merely commercial point of view, we have
endeavorad to convince the masses of its importance to them
as o matter of business, but we know that many of those
who commence the study of Science for the less noble pur-
pose will be induced to pursue knowledge for its own sake,
while none can be utterly insensible to its refining and
elevating influences.

| SESSEEE L LS S
Do Snakes Catch Fish ?

A. W. Chase, of the United States Coast Survey, describes,
| in a note to the editor of the Popular Science Monthly, a con-
| test which he and a brother officer witnessed in 1867 on the
Purissima, a small trout stream about twenty-four miles
south of San Francisco:

“We had been fishing on the stream, and came to a high
bank which overlooked a transparent pool of water about
ten feet in diameter and four feet in depth. This pool was
fringed with willows, and bad on one side a small gravel
bank. The trout at first sight was lying in mid-water, head-
ing up stream. It was, as afterward ascertained, fully nine
(inches in length—a very desirable prize for an angler.
! While studying how to cast our flies to secure him, a novel
| fisherman appeared, and so quick were his actions that we
'suspended our own to witness them. This new enemy of
'the trout was a large water-snake of the common variety,
‘ striped black and yellow, He swam up the pool on the sur-

face until over the trout, when he made a dive, and bya
dexterous movement seized the trout in such a fashion that
' the jaws of the snake closed its mouth. The fight then com-
menced. The trout had the use of its tail and fins, and
could drag the snake from the surface; when near the bot-
tom, however, the snake made use of its tail by winding it
around every stone or root that it could reach. After secur.
ing this tail hold it could drag the trout toward the bank,
but, on letting go, the trout would have a new advantage.

tute, mentioned in my last, a bill has passed both houses of workers, producers; we cannot afford to wander about the  This battle was continued for full twenty minutes, when the
Congress appropriating §230,000 for the erection of a fire- by-ways of learning for the mere pleasure of gaining know- snake managed to get its tail out of the water and clasped

proof building, 300 feet square, on a plan designed by~ ledge; we must, or the great majority of us must, tread the
General Meigs, for a national muscum, to be built on the broad roads already graded and laid out by previous work-
Smithsonian grounds, for the exhibition of the various con- ers, picking up all the information we can, and storing it in
tributions to the Smithsonian Institute of the foreign com- orderly fashion in our mental wallets for use by and by.
missioners at the Centennial. If General Meigs succeeds in | Others amongst us—a gradually increasing number—will
putting up a fireproof building in this city of that size for strike out paths for themselves across untrodden fields, and
the price stated, it will be the cheapest building ever erected, seck for new treasures with more or less of success. We
that Uncle Sam had to pay for.
; The Agricultural Department has also had various dona- ‘ fitted for the work; but we can all learn something of what
tion from different commissioners, and $2,000 have been al- | is known already, and so prepare ourselves to take advan-

‘around the root of one of the willows mentioned as over-
gradually put coil after coil around the root, with each one
coiled it unloosened its first hold and stretched the end of its
tail out in every direction, and finding another root, made
fast, and now, using both, dragged the trout out on the

cannot all make researches and experiments, nor are we all | gravel bank. It now had it under control, and uncoiling,

the snake dragged the fish fully ten feot up on the bank, and
I suppose would have gorged him. We killed the snakeand

lowed.it for erectinga gallery in its museum for their proper tage of and utilize the discoveries of scientific investigators.
display. Thirty thousand dollars have been appropriated  Every artisan in the kingdom can, if he will, make himself
to the same department for secds, to be distributed in that acquainted with the principles on which the practices with |
portion of our country that has been ravaged by grass- | which he is familiar are based, and there is no manufacture
hoppers. and no industry In the country which would not be benefited
A short time since, the President sent a memorial from some by such knowledge on the part of its workers. In a fow years |
of your prominent citizens, nsking for a site to be given on | now n considerable portion of our workers will be men who |
one of the islands in New York harbor for the erection of the {are more or less well grounded in theory; they are receiving |
Bartholdi statue of Liberty, and to-dsy Mr, Hewitt reported | & techinical education, and when they enter the ranks of the
from the committee on foreign affairs a resolution authoriz- | ndustrial wrmy they must, in the natursl order of things,

ing the President to sccept the statue when presented, and | occupy prominent 1 B :
pri i p 3 I py prominent places. Even now Whitworth scholars,

replaced the trout in the water, as we thought that he de-
served liberty. He was apparently unhurt, and in a few
moments darted off.  That the water-snake of our California
brooks will prey upon the young of trout, and also smaller
and less active fishes, I have noticed, but never have seen an
attack on a fish so large or one more hotly contested.”
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Dricd Potatoes, T
A German journal thus describes the manufacture of
“ dried potatoes,” as conducted at Carsten’s works in Lubeck:

at present o comparatively small nuniber, make their way & machine. D& and this into a
Mr. E. M. Marble, of Michigan, has been nominated by the 1 readily to the front, and -:n competition with mere rule-of-  boiler, :::m'ru::'mmm Mmmw‘ ?::.‘n quite, boiled.
' “":: ::"::: pu:m;::f oxaminer-in-chiof, who, it is re- thumb men gain an easy victory. This patent fact will The disks are noxt put on wire frames in a dry oven, where
d"o':’d' p of Mr. Woodward on the Board !;h()ﬂl_\' make an impression on the artisan world, and in o they are dried quite bard. It is important to preserve
ppeals. ew years wo shall seo that technieal education will be re- color of the potatoes, and to prevent their turning gray,
Y.R;;A‘::g:; Tid;m"h' l"’"““'“‘“"‘ of the Navy | garded as a necessary part of the training of our mechanics they would bp;.t.lw above process alone.  The
=7 2 g e "H 4y, This makes the sixth  and other workers. (alicing, is treated with cold water, to which has b
5 s =g 0 i od within a little more than a| It will be readily understood how important is the pos- one per cent of sulphuric acid, or one to tw
S ”": mldm;l of great experience, having  session of both thearetical and practical knowledge by the muriatic acid.  Then it is washed in pure
hmh i g g '- le'n In 1812, and thus served | worker, for, while the sclentific man Is capable of pointing drying proceeds. The preparation m
R el of over sixty-five years, |out improvemonts In processes, he is %o placed in the ma- none of it starch, is of & slightly o A
oy w-m";”; m‘o':::- m:p:’t:rm:i;tml 0200000 to com- | Jority of cases that he is unacquainted with the methods of - transparent like gum. Bolled with water
5 il o g "n r;n’- city; but before ex- | working; on the other hand, the practical man, looking is safd to resume the naturml color and
i as |: r-rm' oedd o ascertain whethor | upon his processes na trado secrets, and being unacquainted potatoes, and is n.t distinguishable in taste
o i o ’.mmk 1o bear the immense weight | with thelr defeots, never sooks the aid which & knowledge bolled vegotable.
fo the style mm.-l l: upon it if the monument was erected | of Solence places at his disposal.”  Many Instances of n per. . -
heen expended '-'m'[' rl"‘ In the design, and about $2,500 have | sistence in wrong methods or In wasteful processes might be Adultorating m,
The . lan. l::.:ll; r'!r., Lo tost this Important matter,  collected, but one alluded to by Mr. Bunce will mﬂlcloally: Tho use of the salts of 1 l‘ M‘ 1al
unpehlwon g ™ .;nm developed the fact that the  indieats the commerclal value of n knowledge of Sclence, by welght is on the incroase, m :
Ha and 35 % arators '.'"" n It present site is impraction- | ** Birmingham, as {s woll knawn, reckons amongst its most  found with these salts in the material,
mc;“ e vw e k::‘.:‘ﬁl that the part of the mony Important Industries the manufacture of Jewalry, and in the | loft ax much as 60 per m«“ i
g o c"; e '"l““mm):’:’u::l l:r:\:'-«;:,l :.:l"::;»l:r.rn::;nrr ::ln‘:-r‘:m; 01'4':n:min|: ur:ll rofining gold and silver consider- |$'B or 8§ per cent,  The ady
’ ' 0 ) fate of the valuable moetals was, and probably s still | thelr clasticity,
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This joint, besides being glued, may be fastened with serews,
or, if very thin, riveted with short pieces of lead wire.

A very superior method of jointing is the dovetail, shown |

in Fig. 184, which Is serviceablo for connecting the ends and

sides of a box, or any article in that form. The strength of |

the corner formed in this way is only limited by that of the

ppings of glue from adhering to it, so that
in appearance. The vise, when serowed

stooping,
made by placing two wedges together,
as shown at A and B, Fig.
158, A pinis fixed tightly
in the wedge, A, which
slides in a groove in B for '
a short distance; this pre-
vents the wedges from fall-
ing apart when loosened.
A light tap on B loosens,
and one on A tightens,
the stop. The ordinary
contrivances used at the
bench, in addition to the
workmun's tools, are the shooting board (already described),
the mitre box, and the bench hook. Themitre box is n con-
trivance to cnable a workman to saw mouldings, pipe pat-
terns, ete., 1o an angle of 45° ; it is simply a trough with saw
cuts made st the required angle. The stuff to be cut is laid

in the trough and pressed to one of its sides, the saw being
gaided by the saw cut. The bench hook is a piece of wood
sawn to the shape shown in Fig. 159, and is used as a butt;
for timber, in cross-cutting work, should not be sawn directly
on the bench.

Figs. 160, 161, and 162 are illustrations of different methods
of jointing pieces of wood together 8o as to form a square or
any angle. Fig. 160 represents
a tenon and mortise joint, made
as follows: The two pieces, A
and B, having been planed or
otherwise made to size as re-
quired, are marked for the posi-
tion and length of the mortise in
one caso, and for the length of the
tenon in the other; both pieces
are now gauged with a mortise
gauge, both being marked alike;
and then from the face side we
mark a tenon or mortise of the |
size required, which is generally o third of the thickness of |
the stufl.  Where the mortise approaches the end of the |

‘picee, a provision has to be made to Insure strength by add-

ing the extension denoted in Fig. 160 by the dotted lines.
This practice, however, though often adopted in carpentry,
is rarely admissable in pattern work; and in its stead, the
tenon or the plece, B, is diminished In width, as shown in
Fig. 168, the mortise being made to correspond.  In order
to avold breakage during the cutting of the mortise, the
piece, A, Fig. 100, is got out an inch or two longer, which
excess 18 sawn off after the glue is dry; an excess of a § to
§ an inch should also be allowed on the tenon, as it is neces-
sury to chamfer off the corners of the tenon so that in driving
it may not damnge the mortise, To prevent the tenon from,
in time, working out, the mortise s slightly tapered; that
is, made wider on the side remote from the plece carrying
the tenon. Then the tenon is provided with two saw cuts,
one on each side, near the edge; and after being driven home,

wedges are driven into these cuts, thus locking the joint. A
Jolat more commonly in use among pattern makers is the
half Iap shown in Fig. 161, which has been already deseribed.
When this joint ocours away from the end of the pleces, the
mortise need not, and should not, extend through the piece.

763,
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material itself; therefore it should be preferred when availa-

|blo In making standard putterns, or for work too thin to ad-

mit nails or screws; the corner formed by this joint is not
limited to 90° or a square, so called, but may form any angle.
Nor is it imperative that the sides orends of the box or other
article be parallel.  They may incline towards one another
like o pyramid; o mill hopper iy a familinr example of this
If it berequired to dovetall o box together, get out four
pleces for the sides and ends, to be of the full length and
width of the box outside, respectively. They are to be
planed all over, not omitting the ends. The gauge, that is
already set to the thickness of the stuff, must now he run
nlong the ends, marking a line on both sides of each piece,
Then mark and cut out the pins as on the piece, A; the
dovetail openings, in B, are traced from the pins in A. The
pieces, having been tried and found to go together, are finally
brought into contact and held in their places with glue.

Fig. 162 is a mitre joint, the only one serviceable to mould-
ings, pipes, and other curved pieces. Itisnot a strong form
of joint, and is only used where the preceding kinds are in-
applicable. It is made with glue, the pieces having been
previously sized; and as an additional precaution, if the work
will admit, nails, brads, or screws are inserted at right
angles to one another.

As an exnmple, to make the pattern for a pillow block, as
shown in Fig. 165. This pattern will be more easily moulded
with the base up; that is to say, it will lie In the sand in the
reverse position to what it is drawn in Fig. 165. Prints will
be required for the bolt holes, square prints for the recesses
in the block intended to be cored out to receive the heads of

D

7S

[P

Tl
|
(I

the cap bolts, and round prints on the tops of the cheeks and ‘

oval prints on the base. We first plane a piece for the base,
B B, to the correct size, allowing J; inch to the foot for the
contraction of the casting in cooling. We next draw conter
lines upon it on both sides, Tt must now be observed that a
hollow or filleted comer appears where the cheeks of the
block meet the base; and, further, that the recess in the block
to receive the brasses is drawn to a depth coinciding with
the height of the hollow or fillet. It will be advisable,
therefore, to propare a pieoe of the length from C to C, and
to shape the ends to the outline of the cheeks, and, forming
in this piece all the fillet, the cheeks may next be prepared
of n thickness from the line, A toD. These must be strongly
fastened, and are best mortised clear through the base, and
glued fast. Two semicircular pieces must be turned for the
portions outside the lines, A A, and three-cornered pleces
must be fitted in the square recess to make It octagonal as
required. Nothing now remains but to attach the core
prints and make o suitable core box. A half box will suffico
for the cap bolt holes, and o whole one for the holes In the
base, a8 the cores for these Iatter will stand on end. To
make the cap, we take a plece of timber large enough to make
that portion of the cap that s above the line, C C; and we
line or mark out the form of the cap on both sides (using a
center lne to mako the marking on the two sides correspond),
and pare away the surplus wood down to the lines. The
pleces below the line, C C, are to be afterwards glued and
nafled on, Tt Is advisable to cut out a recess in the top of
the cap, as shown in Fig. 160 at A B, to afford convenience
to the machinist in using the wrench upon the nuts.  Fig.
167 Is a sectional view of a pattern for the brasses; and this
pattern requires groat care in its making, for the following

' reasons; Brusses of this kind, and of a size not larger than is
| required for a journal about ten Inches in diameter, can be
fitted in much quicker Yy chipping and filing than by any
| other method; and in any event, a great deal of labor and
metal can be saved by constructing the pattern of the neces-
sary shape. Since, however, to give the required shape
without the reasons therefor would not convinece the reader
of the correctness of the method, Twill fully explain the two.
It has been stated in former remarks that brass castings are
smaller than the patterns from which they are cast by an
amount of } inch per foot, which is due to the contraction of
the metal in cooling. Now, in addition to this contraction,
the casting of n brass nlso contracts across the bore,  Sup-
pose, for example, that, in Pig. 1606, A A represents o loco-
motive nxle box, and that B represents the brass for the same,
the two being shown in section, while C represents the cast-
ing for the brass. Beginning, then, with the casting, C, we
have the following considerations: The diameter of the brass
aeross D will be less than it should be, beeause such castings
always close in that direction more than is due to the con-
traction in cooling. Asa consequence of this, the top of the
bevels, as denoted by the dotted line, E, becomes less than it
should be; and when the brass is fitted on the sides and let

{ down in the box ready to fit on the crown and on the bevels,
| the bottom of the brass will bed and the bevels will not, as
| shown in the illustration. Now, supposing the angles to be
at the top ; of an inch from the bevels of the box, then it
will require about § of an inch to be taken off the bottom of
| the brass to let the sides come to a fit, whereas if, when the
| bevels of the brass contact with the bevels of the box, the
bottom of the brass were } inch from the bottom of the box,
¢ inch taken off the bevels would let the bottem come home.
It is then easy to see that the pattern maker should make the
| pattern so as to allow for the shrinkage across D, and at the
same time insure that the bevels of the brass shall contact
with the box before the bottom does. Then by the time that
the machinist has taken sufficient off the bevels of the brass
to fit them to the bevels of the box, the crown will come
home, and the best way to insure this is to make the bevels
of the brass of the same shape as those in the box, and then
take a certain amount off the crown face of the brass (G in
Fig. 160). What this nmount should be depends upon the
angle of the bevels; for bevels of 45° the proportions should
be, for brasses of two and less inches bore, a full A inch; for
i brasses having a bore of from two to four inches, & inch
will answer; while, if the bore is from four to seven inches
diameter, § inch will be a good proportion. If, however,
| the bevel is greator, these proportions muy be increased. This
is an important matter, and should never be overlooked or
neglected, since it reduces the labor of fitting the brasses by
at least one half.

., r—
Roumanian Amber,

According to H. Biziste, of Bucharest, Roumanian amber
differs totally from the German amber found on the shores
of the Baltic Sea. Both are the fossil resins of antediluvian
trees and agree in chemical composition, but differ in color.
German amber is found only of light colors—yellow, white,
and pink—while Roumanian amber Is red, pink, brown, blue,
green, and bluck.  These colors are frequently found mixed
in a single piece, and we also have lumps with silver-colored
veins and gold specks. On account of this variety of colors,
the Roumanian amber is highly esteemed, and the darker and
more beautiful pleces are more costly than yellow amber, o4
pecially as they are more rare.

German amber is found in the sea or in alluvial earth; the
Roumanian amber is only found in mountainous places and
highlands, where it is sought and dug out by the peasants,
The collection of amber languishes, or, more properly speak-
ing, Is nover conducted in n mtional manner. The peasants
being Ignorant, and lead only by instinet, dig here and there,
wherever they guess that amber is to be found.  Formerly,
this amber was found in larger quantities, and also in much
larger picces than at present.  Biziste is of the opinion that
if the search for amber and s collection should be carried on
in a scientific manner, by competent judges, it would prove
remunerative, At the Vienna Exhibition, Bigiste took a
diploma for a beautiful collection of cigar holders, orna.
ments, ole, made of black amber,

S ——eeere—

SaLovnie Ao as A Syror Presenvative.—M. Lagoux,
aftor a series of experiments to determine the minimum per-
centago of salicylie acid to be ndded to fruit syrups to pro-
vent fermentation in hot weather, reports thé proper quantity
of acid to be equal to gy, the weight of the sugar contained

iin the syrup.
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IMPROVED STEAM ENGINE OUT-OFF.

Wo llustrate horewith a new and simple cut-off, which in
positive fn its action, has fow parts, has no xprll.lgs or othor
appliancos requiring constant attention and delicate ndjust
ment, and fs controllod by the governor £ as Lo out off steam,
wo are informed, at from onoe sixteenth to soven tenths of the
stroke. Fig tisa porigontal section through valve chest
and cylinder, and Fig. 2 a view of the cut-off mechanism,
all ot.whlch, it will be noticed, is casily accessible.

The cut-off valve, A, Fig. 1, works on the
back of the main slide valve, so that, when
oithor end of the cut-off is down, the steam
is shut off from that end of the slide, which
moves frecly under the cover of the cut-off
valve. The shaft of the cutoff valve, it will
Dbe observed, is squared in order to admit of
the firm attachment of the valve.  Whoro the
shaft passes through the steam chest, it fits
into n simple bushing, next to which and
within the chest thoro s a collar.  The press-
ure of steam on the chest then forcos the shaft
outward, making a steamtight joint between
the collar and inside end of the bushing. The
use of a stuffing box is thus avoided, and fric-
tion is greatly reduced.

Outside the valve chest and rigidly attached
to the rock shaft is the rock lever, B. Inthis

Gan Iron,

The entire product of the Etna Iron Works, Allegheny
Clty, Pa., I8 worked and heated in sll departments with
natural o8, brought to the works through pipes from the
wolls, which are nearly 1,800 feot deep, and situated in But-
lor county, Pa., 10 miles from the mills,  Iron trented with
this fuel—pure hydrogen and carbon compounds—becomes
homogencous, and has n uniform strength and finish not to
be found in ordivary grades of iron. The superiority of

»Fl:(/l

are guides (dotted lines) for rack bars, C, upon
which bars are formed stops, as shown in Fig.
2. D isthe governor rod which, by a short
lever, is connected with a pinion which is

loose upon the valve rock shaft, and which
engages the ek bars, C. It will be evident
thst any motion communicated to the pinion
from the governor will cause the rack bars to
advance and recede, and in this way the stops
will be moved either nearer together or further
apart, in horizontal direction. E is a rod

which connects with a bell crank, which is
vibrated by an eccentric on the main shaft.

This rod moves a sliding bar, F, upon which
toes or stops areattached. Inspection of Fig.
2 will show that, as this bar reciprocates, the
beveled sides of its stops will come in contact
with the stops on the rock lever, B. And as
one or the other pair of stops come in contact,
the result will be, as the sliding bar continues
its motion, that the rock lever will be pushed
to the right or left; the valve shaft will thus
be vibrated, and consequently the cut-off valve
itself will be brought down upon one or the other end of the
glide. Now it is clear that the time when this vibration of
the cut-off shall occur depends upon the time, sooner or
later, when the stops on the sliding bar come in contact with
the stops on the rock lever; and if the horizontal distance
between the latter is decreased, then this contact will occur
sooner, and steam will be cut off earlier in the stroke; while,
if it be increased, just the reverse will obtain.

But the distance between the stops on the rock bar de-
pends upon the relative position of the rack bars, C. By
slightly conyerging their guides toward the end of the rock
bar, the contact of thesc stops with those on the sliding bar
tends to give the same angu-
lar movement to the lever,
whether the former are at the

FISH'S VARIABLE CUT-OFF.

natural gas iron is attributed to the amazing heating power
of this new agent, as well as to an entire absence of sulphur
and other impurities met with in all coals, and absorbed
readily by iron when in a highly heated state.

v T T

A NEW DUMPING SCOW.

We illustrate herewith a new dumping scow, which is so
constructed as to admit of the rapid and convenient dis-
charge of the load into the water by the automatic action of
gates and the sweep of the water through the scow. The
vessel is built in two separate boat-like structures, laterally
connected, between which is a large intermediate space for

—
ia releasod, the weight of the contents on the gates drop them
and tiurn the shafts, relensing, by the pawl and eam conneg.
tions of the shafts, sucoessively the remaining shaft sectiony,
#0 a8 to drop nutomatically the gatos and empty all the pock.
ots,  Bimultancously with the dropping of the bottom Rites,
vertieally guided end gates, I, are ralsed when the wiater hag
full swoep through tho scow, so a8 to produce the rapid syh.
merging of the contents from the pockets.  The entire logq
of the scow can thus be easily and rapidly disoharged with.
out requiring n large number of hands, and
without loss of time. After the load js
dropped into the water the bottom gates are
raised, and simultancously therewith the end
gates and guard plates are closed.

Patented through the Scientific American
Patont Agency, November 28, 1870, by Mr,
Daniel Allen, of Rondout, N.Y,

S —
Patent Rubber Worm-— A New Fish Balt,

Thoso small boys who are in the habit of
converting their mouths into bait boxes, when
they go fishing, will be gratified to learn that,
through the genius of a recent inventor, they
may continue to use that convenient recepta
¢le for n new bait which is free from the dis-
advantages peculiar to the angle worm., Any
boy who has meditated over the shortcomings
of that slimy invertebrate knows that it
squirms disagreeably, especially when acci-
dentally bitten, that it has an aflinity for dirt,
which is annoying when swallowed; that,
even when on the hook, it has a way of dis-
solving off in the most unaccountable and ex-
nsperating manner; and that it perversely per-
mits itself to be carried off piccemeal by
suckers and minnows, in total disregard of
its legitimate purpose. There can be no doubt
that the day of the angle worm has passed,
and that against the improved flexible rubber
worm of Mr. W. H. Gregg (patented January 2,
—= 1877) he can no longer hope to compete, Serv-
ing as bait, and at the same time as chewing
gum, it must be evident to the least thought-
ful that the rubber worm has an incontestable
advantage.

Report of the Chierl of Engincers, U.S.A,

There are 107 officers in the engineer corps

of the United States Army. Sundry econom-

ical critics, while urging great reductions in

the numerical force of our military service, have dwelt upon

the fact that the said officers are virtually in possession of

ginecures, and that a smaller number could perform all the

necessary work. As it requires three large volumes of nearly

800 pages each to contain the reports of these gentlemen for

a single year, and as not only was every individual of them

on active service during the entire period, but additional

civilian professional aid was largely needed, we strongly

doubt whether their offices are likely to be sought after by
those in quest of small work and large pay.

The report before us is carried up to June 30, 1876. Part

1. contains the report of General Humphreys, Chief of En-

” '] ’ 4
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gineers, which is a summary
of the material spread at
length throughout the Te-
mainder of the work. From
this it appears that 156 opera-

outer or inner end of their i
travel. Then the governor, /[l
as already explained, regu-  \ 1
lates the position of the rack Nl Al

bars, €, and thus controls the
action of the device, The in-
ventor points out that the lift
of the cut-off valve is very

|
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tions, looking to the improve-
ment of rivers, harbors, etc.,
were carried on, and that dur-
ing the year over six million
dollars were expended there-
— = for. The full details of the

)

small and need not be more

than half the width of the
induction port. The outside
lap of the cut-off valve is so
proportioned in relation to the steam ports in the main slide
valve that, when one end of the cut-off valve is down on the
back of the main slide, shutting steam off from that end of
the cylinder, the pressure on the back of the cut-off valve is
equal 1o the difference of the pressure of the steam in the
steam chest and the expanding steam in the cylinder.  When
the piston has arrived at the end of its stroke, the main slide
valve has moved back half its stroke, plus the lap and lead,
to admit steam 1o that end of the cylinder; at the same time
the main slide has closed the cylinder port at the other end
of the cylinder; and its induction port has traveled past the
end of the cut-off valve, admitting live steam to the under
side of the plate, thus putting the cut-off valve in equilib-
rium.  Consequently the sliding bar, which gives motion to
the rock shaft lever, through the toes in the bar and the stops
in the lover, has no other resistance to overcome than simply
the inertia of the valve, when called upon to move it 5o as
to m{l off the steam. The device, we are informed, can be
applied cheaply to engines that are now built, or running
and requires but slight alteration to existing patterns, -

Patented January 16, 1877. For further particulars relative
wsale of patent to shops, States, Territories, or on royalty, ad-
dress the inventer, Mr. J. Fish, Bummit, Union cnn'nlv. l\l

Brue glass will cure & Spitz dog of hydrophobia.
it up fioe, and mix it with his food.

Pound

ALLEN'S DUMPING SCOW.—Fig. 1.

material to be transported. This central spaceis divided into
compartments that are closed at the bottom by hinged drop
gates, D, which bear against the lower enlarged ends of pen-
dent arms, B', when they are closed. Each gate is raised or
lowered by means of suspension chains, E, at the ends, that

branch out from one common chain wound up on the ends
of each top shaft, E', for each pocket.  The shafts, E', turn
in suitable bearings for winding up the chains by suitable
crank or lover mechanisms, being retained by ratchets and
pawls.  The chning are nlternately wound on the shafts in an

various undertakings, illus-
trated by a large number of
maps and diagrams, occupy
the remainder of Part I and
all of Part IL In Part IIL there is a valuable series of
notes on European surveys compiled by Major C. B. Com-
stock. These also are copiously illustrated, mainly with re-
productions of the charts of different nations. There is a
full report of Licutenant Wheeler's surveys west of the 100th
meridian and of the Yellowstone surveys. The work as a
whole is an exceedingly instructive and valuable production,

and may be recommended to the careful study of engi-
neers.

PSS
—_—te

Centennial Medals, ¢
An editorial in the New York 7'ribune recently censured
the managers of the Centenninl Exhibition for the delay in
delivering the medals of awards. Mr. Goshorn replics to
the Tridune's strictures, through the Philadelphia Evening
Bulletin, that such a thing as the delivery of medals three or
four months after the close of an exhibition was never heard
of, and that the meda's for the Vienna Exposition of 1878
are still being distributed. The Centennial medals are now
being manufactured at the United States Mint, Philadelphis,
and Mr. Goshorn does not think that more than 500 have a8
yet been struck off. The medals will be given out as soon
as they are ready, and all in good time.
This answer will be satisfactory to several of our corre-
spondents who have inquired os to when the medals would

opposite direction, so that, when the pawl of the first shaft

be delivered,
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THE BAD LANDS OF WHITE RIVER.

To tho goutheast of the Black Hills In Dakota Territory,
and stretching nearly to the great wand hills of Nebraska,
lies n storile region, the soil of which Is broken up by pro-
jooting rocks, which give the whole district a romurkably
uninviting appearance. 8o unsuited Is it for habitation that
the Indians, ages ago, gave it the name of the Bad Lands,
which has belonged to it ever since. It Is n work of im-
mense difficulty to travel through this region, the ravines
and valleys into which the rocks are worn being defiant oh-
staclos in thomsolves and rendering it easy to lose one's way.

It is to Dr. F. V. Hayden, now United States Geologist,
whose researches in the Upper Missouri country extended
from 1853 to 1866, that wo are lndebted for our most defluite
scientific knowledge of this region.

The surrounding country s prairie, and the Bad Lands oc-
cupy a valloy about 100 miles long by 80 broad, which scems
1o have sunk away from the surface of the earth. We pub-
lish herewith an engraving, for which we are indebted to the
Christian Weekly, which well represents the general aspect
of this valloy, and the romarkabls formations which charue-
terize I, The rocks are fragmoents of what wore once con.
tinuous strats, but which are now broken into towerlike
columns; and it needs, as Dr, A, C. Pealo remarks, but little
exercise of the imagination to fancy oneself in the streets of
un ancient city, whose inbabitants left behind them spires,
buttresses, and shafts as monuments of their labor und
gonius,

M. De Gimrdin, a French traveler, gives the following
necount of o visit to the Bad Lands: * Accompanying one of
tho geologists, 1 ascended a hill and enjoyed ono of the most
wonderful of sights. At tho extremity of an immense plain,
rose-tinted by the reflection of the setting sun, thore appeared
to us an immense city in ruins—a city surrounded by walls
and bastions, fillod with palsces, gigantic domes, and mon.
uments of most striking and fantastic architecture. At in-
tervals, upon a soil white as snow, rose crumbling castles of
& brick-red color, and pyramids with sharp summits, capped
with shapeless masses, which seem to tremble in the wind.
In the center of this chaos stood a gigantic spectre-like col-
umn. Descending into the valley, and passing between two
columns of antediluvian architecture, wo discover a vast am.
phitheatre, surrounded by crumbling and indented hills of

rich yellow color, and a confused mass of miniature moun-
tains, of red and yellow clay, thrown without order on a soil
50 hard that the horses’ foet make no impression upon it,”

This desert, says Dr. Peale, is destitute of vegetation, and
the scanty supply of water is strongly alkaline, coating the
rocks with a white crust, where 1t evaporates. There are no
signs of life, not a bird, nor even un insect. The geologist
pursues his investigations surrounded by bleak and barren
desolation. If he is there in midsummer, the scorching sun,
pouring down in the hundred detiles that thread this pathless

VIEW IN THE BAD LANDS,
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waste, is reflected back to him from the white or colored
walls, unmitigated by a breath of alr, or the shelter of a soll
tary shrub,

This extraordinary reglon In o vast city of the dead; and
its spires and towens aro the monuments of most remarkablo
extinet races of snimals, whoso remains nre strown through
the dédrds In the greatest confusion.  Thick layers of rock
are composed of petrified bones, sometimes perfectly pro
served, and again reduced to powder.  Vast numbers of tur-
tles are found,

Some of the animals combined the poculinrities of the bear,
hog, and cat. Others, 18 feet in length, had points of re
semblance to the tapir, rhinoceros, hog, and horse, and still
others represented a race that lived on both flesh and vegeta
bles, and yet chewed the cud like our cloven-footed grazers
These curious animals became extinet before the mammoth
and mastodon lived. When they roamed over the country,
Europe and Asin were ropresented by islands, scattered over
a wide expanse of ocean, and our Atlantic seacoast extended
back to the mountains, and far up the Mississippi valley.
The region between the Rocky Mountains and the Missis-
sippl was covered with great Inkes, whose waters were at
first salt, but gradually became fresh,  Dotween these lakes
were areas of land covered with a vegetation tropical in its
luxuriance and profusion. Through its forests roamed herds
of singular animals, In tho bitter struggle of life, many
species and genera were blotted out, and their remaing
washed into the lakes, to be imbedded in the then forming
rocks. One of our most eminent geologists thus beautifully
gives the picture of tertinry times:

“Most of the continent oxhibited an undulating surface,
rounded hills, and broad valloys, covered with forests
grander than any of the present day, or wide expanses of
rich savannah, over which rosmed countless herds of ani-
mals, many of gigantic size, of which our present fauna re-
tain but a few dwarfed representatives.  Noble rivers flowed
through plains and valleys, and sealike lakes, broader and
more numerous than those the continent now bears, diversi-
fied the scenery.

“Through unnumbered ages the seasons ran their cease-
Jess course, the sun rose and set, moons waxed and waned
over this fair land, but no human eye was there to mark its
beauty, nor human intellect to control and use its exuberant
fertility. Flowers opened their many-colored petals on
meadow and hillside, and filled the air with perfumes, but
only for the delectation of the wandering bee,  Fruits
ripened in the sun, but there was no hand there to pluck,
nor any speaking tongue to taste. Birds sang in the trees,
but for no ears but their own. The surface of lake or river

was whitened by no sail, nor furrowed by any prow but the
breast of the water-fowl; and the far-reaching shores echoed
no sound but the dash of the waves, and the lowing of the

Gradually the lakes became fille d with sediment, and the
barriers over which their outlets flowed were slowly broken
down and they were drained. Great climatic changes en
sued.  Subsequently tho country was elevated, and the pro
cess of erosion bogan, Rain channels cut deeper and decper
Into the soft rocks, forming gorges which communicate in
overy direction, leaving monuments hetween giviog the
characteristic pecullurities of the Bad Lands

Yielding to the forces of nuture, and erowded to the south-
wird, during the glacinl perlod, by the mantle of ice that
covered the country, the inhabitants of this region disap-
peared, until now the only living representative of them is
the rhinoceros. Such changes are almost incomprebensible;
but wo should remember that the time in which they were
offected is, to us, simply infinite

Changes are going on at present, which will eventually re-
sult in the draining of our great lakes, as were those of the
Bad Lands. “ The cities that stand upon their bunks will,
ere that time, have grown colossal in size, then gray with
age, then have fallen into deesdence, and their sites be long
forgotten; but in the sediments that are now sccumulating
in these lake basins will lie many a wreck and skeleton,
tree trunk, and floated leaf. Near tho city sites and old
river mouths, these sediments will be full of relics that will
illustrate and explain the mingled comedy and tragedy of
human life, Theso relics, the geologist of the future will
doubtless gather, and study and moralize over, as we do the
records of the tertinry age. Doubtless he will be taught the
same lesson we are, that human life is infinitely short, and
human gchieyements utterly insignificant,”
e ——

The Steam Englone of the Future.

A lecture was lately delivered in Greenock in celebration
of the anniversary of James Watt and the centenary of the
completion of the first practical steam engine.  Mr, J. Scott
Russell was the lecturer, and the theme of his lecture teok
the form of queries as to whether we had discharged our
duty as trustees of that valuable gift to mankind, whether
we have during one century got out of the steam engine all
the good to humanity which it was capable of producing,
and, finally, what was the work which James Watt had Jeft
us to do in the coming century. Mr. Russell, in answering
these questions, was of opinion that, as trustees of the steam
engine, we had worthily discharged our duty; and that the
duty left by Watt was, in point of fact, the invention of a
new steam engine which should occupy less space, consume
less fuel, and perform the work of the world at one half the
cost, and render all the elements of modern life cheap and
abundant, instead of dear and scarce. But is such an engine
possible? It is not impossible; and Mr. Russell's contribu-
tion to the solution of the subject gives hope. says the Min-
ing Journal, that ** the steam engine of the future” msy be-
come a great fact before the end of the present century.

herds that slaked their thirst in the crystal waters,”

L L
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lel loave little question tut that Mige's discoveries bear

M
INDUSTRY

THE OLEO-MARGARIN .
The maoufacture of artificial butter, if it has not alrondy
reached the status of an important industry, certalnly bids
fair 1o take that rnk before long. Tt has already attained
a forwand stage of development, which is shown by the fact
of its having become specialized.  The production of oleo-
{8 distinet from the butter manufacture; and in the
future, while the former will be carried on by large cstab
lisments where groat quantities of fat can by special machin-
ery be treated cheaply and with uniform results, the churn-
ing of the ofl with the milk, and the subsoquent processes
necessary for its conversion into hutter, will be the work of
probably numerous small fuctorios,
The dotaile of the butter making are all ombodiod inan eluby:
orate artielo by Dr. Henry AL Mott, of this city, which wore
published, with illustrations, o the BOIENTIFIO AMERICAN

SUFPLEMEST some time sgo, and they therefore need not |

o reeapitulated here.  Our object in the present articlo isto
direot attention to the wholesale production of oleo-margarin,
as oareled on in this city, its growing commercinl impor-
tanoe, and thoe socret of its suceessful manufacture, a8 re
contly demonstrated by the original investigations of Pro-
fessors Chandler and Adams and Dr. Mott.

We were afforded an opportunity of examining into the
details of the industry at the factory of the Commercial Man-
ufacturing Company, where some cighty thousand Ibs. of
fat are daily converted into ofl,about all of which at present
is exported to Burope.  Fat of all Kinds is utilized, provided
that it Is perfectly sweet and clean; and to insure this, the
material on its reception is thrown into huge tanks and there
thoroughly washed and minutely examined. Doubtful por-
tions are at once rejected, and taken elsewhere in the factory,
to be rendered into tallow. The clean washed fat, cut in
suitablo pieces, is then carried 1o an upper story and fed into
chopping machines, whence, in  finely hashed, pulpy state,
it runs at once into huge kettles of a capacity of 2,300 Ibs.
each. Upon the temperature at which it is melted in these
receptacles depends the whole success of the process; and to

|“ important a relation to artificinl butter making ax do the

gye»pulnlcd noedle and feed motion to the sewing machine;
and that, like the Isttor, it is hardly possible to produce the
| one any more than successfully to construct the other with
out the employment of theso fundamental ereations. Con-
soquontly, herein les the cause of the fallure of the
varlous compounds which from time to time have been
offered to the publio, but which were not produced ac
cording to Mige's process. The record of Dr Chandler's
experiments shows u very extended investigation both into
the past Hterature of the subiject and into actual conditions
in order to discover whether, by any other mode similar
| to that deserited by Migo, o like product could be obtained,
[ Tho gist of Mige's Idea fn In these words: * My obsorvation
‘In that 125° Pal s about as high as the heat ean be raised
| safely in the melting kottlos
[gsample to 150° Fah.; and although the resulting product
wis earefully subjected to the regular processes, it possessoed
| o disagroeablo and offensive odor, which could not be erndi
Lentod, ot hontod to 1487 and 1807 yiclded similar resulis,
A trind wis made whereln the heat was raisod to 280°, and
this product was worse than any.

product; and so narrow is the dividing line that, while melt-
ing at 128" yields good results, melting at 180" produces
altogother bad ones: while nowhere does it appear that
Mige's process has been anticipated.  Dr. Chandler nlso
states that he finds oleo-margarin butter “to be a good and
wholesome article of food, and equally as free from injurious
effects as the butter made from cream.” Professor Adams’ ex-
periments were made simultaneously with those of Professor
Ohandler, and his results and conclusions are substantially
the same.  In order to verify the conclusions of both of the
above eminent chemists, and at the same time to reach some

Professor Chandler heated o

In faet, Dr. Chandler |
concludes that the bigher the temperature, the inferior the |

rennet ia added, suflicient to cause congulation In from H 1o
10 minutes, and thus the ofl added ix mado Lo enter into thy
composition of the curd, The curd is then cut and worked
in the ususl manner. The Hon. X. A. Willard, Professor
Caldwell, and others have stated that the cheese produced §y
very palatable, and makes a good, healthful article of food,
Faotories similar to the one we visited are now estah.
lished In  Cincinnatl, Chicago, St. Louls, l’mlﬂm'
Philadelphia, Bethlehem, Pa., Baltimore, and various other
localities. Al work undor the Mige patent, which is owned by
the United States Dairy Company, an ascociation of w
capitalists of this city. No great quantity of the butter made
from oleo-margarin renches our markets, as, as alread
stated, the principal consumption of the oil is In Europe.
FProm agross the Atlantic, we are informed that the demand
in conwtant; and although the establishment in this city hay
boen in operation but a few months, the extent of its pro.
duction s now only limited by the difficulty of obtaining
the one milllon by, of pure and suitable fat necessary week-
ly to utilize tho full eapneity of the works., One hundred

Land twonty men are employed in the factory, which has been

running doy and night sinee June last.
e
Preparing Cod Fish for Market,

A correspondent of the Montreal Gazetls gives the history
of n cod fish from the moment when, on the hook of the fish-
erman, it is dreagged from its native element till it disappears
down the human thront on the banks of the Amazon, the
Parann, the Tagus, or the Po: “ After a fow expiring wrig-
glos—and it {& o comfort to be informed by naturalists tkat
fish are almost insensible to pain—the cod is flung from the
flsherman’s boat upon the rough stage, where it is received
by the * cut-throat,” who, with a sharp knife, lays open the
fish ncross the throat and down the belly, and passes it to
the header,  This operator proceeds to extract the liver,

| further details a8 to the conditions of investigations, ete., Dr. | which is dropped into n vessel by his side, to be converted

'H. A. Mott has recently conducted a series of separate re-
| searches embodying four sets of experiments, in each of

linto codliver oil. He then extracts the entrails and wrenches
' off the bhead, and throws these into another receptacle, to be

this end the heat is never allowed to rise above 120 Fuh. | which from 400 Ibs. to 500 Ibs. of fat, prepared by washing, | preserved for the farmer, to mix with bog and earth, thus
ete., wero used. The results of his experiments are as follow. | forming a most fertilizing compost for his fields The

Upon the experiments, and other considerations touching this
point, we shall dwell in some detail further on.  About two
hours are consumed in the melting, during which process salt
is added; and then the liquid, which meanwhile is constantly
stirrod by mechanical means, is conducted to settling kettles,
where membrane and other impurities are deposited. From
these vessels, while still hot, the *““stock,”™ as it is termed, is
drawn off in cans and carried to the “ seeding” room. Here
the material is allowed to cool, when it becomes of about the
consistence of tallow; but it possesses a very apparent grain,
being in this respeet totally different from tallow, the promi-
nent characteristic of which isthe entire absence of anything
akin to granulation. In this state, the fat goes to four work-
men who stand bevide a four-armed revolving table, Work-
man No. 1 adjusts a cloth to line a shallow box on the ex-
tremity of one of the arms; workman No. 2 fills the cloth
with stock; workman No. 3 folds the fabric over, and work-
man No. 4 removes the package ready for the press. In the
establishment we visited, there were cight huge hydranlic
presses, cach capable of holding several dozen filled bags at
once, and of applying a pressure, if necessary, of 500 tons to
the ram. The usual working pressure is about 300 tons,
under which the pure clear oil, or oleo-margarin, is freely
squeezed out, and runs directly from presses to the lower
floor, where it is drawn off into tierces.

There are various minor points in the process which we

The object of experiment No. 1 was to note the effect
of heating the fat to 180" Fah. This temperature was reached
/in 1 hour and 47 minutes; and the fat was allowed to remain
thereat for 9 minutes. It was then allowed to rest in order to
get a separation of the membrane. The refined fat, on being
drawn off, was allowed to cool in a room st 85" Fah., and
then packed in bags and subjected to the usual pressure. Its
| disagreeable odor and taste were strongly marked; and when
converted into butter, the latter was manifestly unfit for
food. The sample exhibited tous by Dr. Mott plainly shows
this, as it is evidently nothing but colored tallow.

In experiment No. 2, a temperature of 150" was reached
in 1 hour and 38 minutes, and the fat held thereat for 10
minyes. Subsequent treatment was the same as the forego-
ing, and the results were apparently identical. In experi-
ment No. 8, the fat was heated to140° in 1 hour and 84 min-
utes, and kept thereat for 16 minutes: with similar results.
Finally in experiment No, 4, where but 180" was reached, in
1 hour and 27 minutes, and maintained for 11 minutes, no
!lmprovement on the foregoing was found. In every case
| the fresh ofl had an unmistakable tallowy odor, which, after
'a few days, became cxceedingly offensive, On the other
hand, n8 we were shown by the samples, butter prepared
| from fat treated at the same time, at o temperature below 1207,
| was sweet and fresh.  Of course the rationals of the discoy-

have here outlined, notably the straining of the oil or stock | ery is simply that, at a certain point, the stearine is acted
before it enters the cans for the sceding room; the necessity | upon by the temperature in sucha way that, when the liquid
of keeping that department at a constant temperature of from | congeals, the stearine no longer crystallizes; and instead of
-&7' to 85, ete., which we shall not stop to consider. One | the grainy feeling, very palpable on drawing the finger
important advantage, however, is that in the manufacture 'I through the partially conzealed material, there is merely the
there is no waste. The refuse fat, or any stock which be- | unctuous smoothness of common tallow.

comes, even in the least apprecisble degree, tainted is at| There is nothing about the process of making the oil
once rendered into tallow, for which there is always a good | which need excite the prejudice of a fastidious taste. Per-
market. The contents of the bags, after the stock is pressed, | feet cleanliness is necessary to the proper production of the -
are u fine quality of pure stearine, readily purchased by can- | material, and therefore must be maintained. As regards the |
dle and soap makers; and finally the scrap, after the tallow butter made from the oil, it is chemicslly butter, and nottal- |
rendering, is valuable as a fertilizer, and is sold at about half low. This is clearly shown by the foliowing nnalyses—se-
s cent o pound for that purpose. Even the edges of the lected out of a large numberof equally fayorable ones—made
stearine cakes, which yet contain o little unexpressed oil, are | separately by Drs. Brown and Mott:

sent back to the melting tanks, in order that that fraction muy '

be saved; and the cloths in which the stock is packed during |
pressing yicld, while being cleansed after esch use, severnl | S Artinotat | ‘Ditter? | croam |"caicutatod
hundred gallons of oil u day, which goes, however, on no- | P i ( m"""- 5':-,;,’2-3-‘ ?"":’l‘g ‘;:“23 &
count of its being charged with impurities, to the tallow and e
not tothe melting kettles. DNV s a o et snte 1125 | 12:005 | 12-20 | 11-827
;l;he oil, a8 :l[ enters the tierces, is perlcctly pure, lhnpld. Butter solids........ 8875 87-995 877 88-178
and sweet, and possesses a slight buttery odor, On becom-
ing cold, it congeals into a hard, Yellowiayh-whllo s mltl,::L 00 (100000 FA0009 LA 00
l::‘m r:h";i:::) ltofml, pr;pared from fresh ofl, which wos ghl-in| s ]
guishable from the genuine article, and which w Almiin. ..., : . ' 3
undoubtedly superior in qunlfly 1o the uvemg:x liluu:rl::l:; lil; ‘ S DUBMILL -« I Sl e e
the markets at this time of year, C 'n-«in"l"yﬂn' e 0 X
Dr. Mott, in the article which we published recently, pre- | Salt ..., s ne 1'(5); ggg ?}3 0:188
sented a careful resumd of wll the various oo | Colori e
patented processes | Coloring matter. ... trnce trace son ol Bannats
bearing on this subject of artificial butter mauking; and he
pointed out very clearly that the only successful means S| REAeR SRINTA S

which has been discoversd in that invented and patented by |
Hippolyte Mige. Mageo, it appoars, discoverod first that, to
produce from the fat the necessary granulated material, o |
low temperature of melting i« necessary, while o high one
is destructive; and secondly, he devised the method of con-
verting oil into butter by churning it with milk. The cor-

Besides the use of oleo-margarin for the manufacture of
artificial butter, it finds another extensive channel in the
munufacture of cheese.  The skimmed milk 18 placed in the
ustinl cheese vat, and heated to 92° Fah., when the oleo mar-
garin, in n luld condition, is sdded and stirred for from

| tongues, however, are taken out, and also the sounds, and

these, fresh or pickled, are an excellent article of food. The
fish is then passed to the splitter, who, by & dexterous move-
ment, cuts out the backbone nearly to the tail, and thus lays
the fish entirely open, and capable of being laid flat on its
back. This is the nicest part of the operation, and the split-
ter always commands higher wages than the rest of the
operators. The salter next takes the fish and washes it well
from all particles of blood, salts it, and places it in piles to
drain. After laying the proper length of time it is washed,
and spread to dry on the ‘flake,’ which is formed of spruce
boughs, supported by a framework resting on upright poles.
Here the cod are spread out individually to bleach by expos-
ure to sun and air, and during this process require constant
attention. At night, or on the approach of rain, they are
made up into little round heaps, with the skin outward, in
which state they look very much like small haycocks. When
the ‘ bloom,’ or whitish appearance, which for a time they
assume, comes out on the dried fish, the process is finished,
and then they are quite ready for storing. On being con-
veyed to the premises of the exporting merchant, they are
first ‘culled,’ or assorted, into four different kinds, known
as ‘ Merchantable,” “ Madeira,’ * West India,’ and ‘Dun,’ or
broken fish. The first is the best quality, the second a grade
lower, the third is intended for the stomachs of negroes, and
the fourth, which is incapable of keeping, is used at home.
The cod sent to hot countries are packed by screw power
into small casks called ‘drums;’ those which go the Mediter-
rancan are ususlly exported in bulk. Large quan i
dried cod fish are shipped to Brazil, and there is hardly an
inhabited corner of that vast empire where the Newfound-
land cod is not to be found, being carried on the backs of
mules from the seaconst into the most distant provinces of
the interior.  The negroes of the West Indies welcome it as
s grateful addition to their vegetable diet. To all parts of
the Mediterranean it finds its way, Italians, Greeks, and
Sicilians equally relishing the produce of the sea harvest.
The Spaniards and Portuguese are our best customers, and
all over the sunny peninsula the *bucalo ' is o standir
In the warmer regions of the earth the people seem

a special liking for the dried and salted cod, and to. them it

is an almost indispensable article of food.”

A Wondertul Speclos of the Cotton

A cable despateh from London to one of our ¢
says: A remarkable discovery has been made

Signor Gincomo Rossi, Austrian Consulur A

drin. He has found n new cotton

the seod and sold it to his n
obtained for the ordinnry

much more water, which n o
crops with grain and vogotables,

roborating investigations of Drs. Chandler; Adums, und |three to five minutos, or untll an omulsion fa tormed, when

Atlantic const, or along the lower Mi i
wonderfully prolific, R




f Sound and Light.
freo lecture in connection ‘mh the
lo Apparatus at South Kensington
- Professor Barrett, of the Royal College
«8omo Experiments Ilustrating the
Sound."”
! by referring to some of the well
light and sound, such as that sound
Ladr, while light waves travel through
ote, Among many illusteations of the
o travels, he gave this as o very intelligible
; cannon were fired in London the sound would take
‘about eight minutes to travel to Birmingham, a little over
one hundred miles, while in the same time thelight from the
flash would have traveled to the sun, a distance of over
ninety millions of miles. But, though they so differ in the
‘rate of progress, both light and sound show many phenomena

in common.

~ In the experiments made during the evening the sensitive
flame was used as a dotector of sound. This delicate acoustic
reagent, familiar to London nudiences through Professor
Tyndall's lectures, was first, we believe, discovered in 1866
by Professor Barrett, though he modestly did not allude to
the fact. Indeed, most of the experiments shown during the
evening formed the subject of a paper read by him before
the Royal Dublin Society in Junuary, 1868, and the dis-
covery of the ratios referred to at the end of the lecture was
announced in the Quarterly Journal of Science for 1870.
The performance of the experiments, however, was entirely
new to a London audience,

The analysis of the phenomenn of light and sound were
illustrated in the following order: 1. Both light and sound
get feebler as they leave their source of origin. Inthe case
of sound this was shown with a loud ticking watch and a

Scientific erimu.

zontal vibrator, For lecture purposes artifieinl light is used, '
which is further reflected und mognified upon n sereen, |
When musics] sounds are produced by the vibrators, varions |
Tuminous geometrical figures are formed on the horizontal
speculum and reflected on the screen by the single or joint
action of the vibrators described by the pencell of light; and
the form and motion of such figures demonstrute the exact
relations to ench other of the musical notes produced, Sounds
which harmonize to the ear produce regular figures to the
eye, as, for example, sogments of the cirole, ellipses, ovals,cir-
cles, or straight lines; and if the amplitude of each vibrator
be equal, these luminous figures will hover on the speculum
or screen with an apparent steadiness like that of the
heavenly bodies hovering in the sky. If the gounds do not
harmonize, the figures are confused, unsteady, and compli-
cated, presenting an appearance a5 if the wave lines were
contending with each other.  The mathematical relations of
musical notes ure also demonstrated, regulur simple forms
being produced by combination of those notes which result
from vibrations bearing o definite pumerical ratio to each
other, while irregular and unsteady figures are caused by
notes which have no such ratios. The pattern made on the
screen by u discord is very bewildering to the eye.

Professor Barrett, in concluding, said: After secing how
musical notes may be translated into moving lines of light,
the words put by our poet into the mouth of Lorenzo have
additional interest:

“There's not the suallest orb which thou behold'st
But In his motion like an angel sings."

Major Festing conveyed the thanks of the sudience to Pro-
fessor Barrett,— London Times.
——— et r—
A Japanese Cotton MILL,
In an interesting report on the trade of Kagoshima, As-

sensitive flame. 2. In reflection the angle of incidence is sistant Consul Hodges gives the following description of a
the same as the angle of reflection. In the case of sound, native cotton mill: The cotton weaving factory and spinning
this was shown with the sound of a whistle sent along a tube, mill at Kagoshima is situated at Iso, and contains 100 looms
and reflecting along another placed at an angle to it from a of English make. It employs 250 workmen, who receive
reflecior placed at the end where they approached. The dis- their wages in rice, men being paid from eight “go” to
tance to which a feeble sound might be reflected perceptibly three “sho™ six “go™ per day; women from eight ““go ™
from a concave mirror was shown with mirrors over thirty to one *“sho™ five *“go;" and children from cight *“go”
feet apart. 3. With refraction, in the case of light, familiar to one “sho," according to their skill. Both married and
convex lenses were used; and in the case of sound, analogous unmarried women are employed, and they are partial to the
but less familiar lenses of gas of a different density from air occupation. When the mill was first worked it was on ac-
wereused. A collodion balloon, filled with carbonic acid gas, rmnt of the Frince of Satsums, and an attempt was made
served as a double convex lens, and its action was manifested to weave gray shirtings of similar weight and texture to
by the concentration of sound from the ticking watch on to those imported from Manchester. A few pieces were made;
the sensitive flame, 4. Both light and sound suffer nboorp-lbul on account of the China and Japan cotton being of a
tion in passing through non-homogeneous media. Professor very short fibre, the work was so expensive and tedious that
Tyndall's apparatus, showing the ““echoing back " of sound the attempt was abandoned, and the manufacture of heavy
in passing throngh successive alternating layers of gas of | cottons commenced. The first cost of the machinery was
different densities, s now well known, and every one is about $380,000, and the erection about $50,000 more. It has
familiar with the fact that, though light may traverse a vessel now passed into the hands of a company, and the principal
of clear water, it can no longer travel when it is filled with articles of manufacture are cotton cloth and cotton thread.
bubbles of transparent air. 5. There is an analogy between Small quantities of a broad silk fabric, and of mixed cotton
the sympathy among the same notes of a gamut and the ; and silk fabrics, have also been turned out. The cotton used
sympathy among individual colors in the spectrum. Anin- | in the manufacture is imported from Osaka, the annual
candescent body that produces a particular bright band in | amount being about 2,600 bales, at an average of £16.10 per
the rear of the spectrum will, when in a gaseous state, | bale of 56 Ibs. During one visit they were only manufactur
absorb light, and cause a dark band inexactly the same part ing “momen,” a coarse white cotton cloth, and cotton

are responsive to vibrations produced by others exactly in
unison, but only to those, This was shown in various ways.
in & very clear manner. 6. An analogy, which Professor
Barrett called & more fanciful one, was spoken of. All the
complex music of an orchestra is the result of a few simple
notes variously combined. 8o all the tints of a picture are
the results of a few simple colors variously combined. The
muxical scale sorts the complex notes in one case, the spec-
trum sorts the complex colors in the other. Professor Barrett,
taking Professor Listing’s determination of wave lengths,
nas made a most interesting comparison.  The wave lengths
of the notes of the gamut he expresses not in absolute but in
relative measurement.  Thus C is taken as 100, and all the
other notes have their wave lengths expressed in percentuges.

colors are expressed in percentages.  This interesting result
comes out in comparing the two columns. D and ornnge
are each 89; E and yellow, 80; F and green, 75; < und the
average of the blues, 67; A and violet, 60; B and ultra
violet, 53; C and the obscure rays (black), 54.  Further, the
comparison of harmonies comes out in an interesting man-
ner, Low C and upper © sound well together, so red and
black go well together. Red and green, or C und I, har-
monize well; but red and orange no lady would wear, and
C and D make a combination by no means pleasant. Red
and blue, or C and G, also go well together. 7. The con-
cluding part of the Jecture was devoted to an illustration of
the figures described by vibrating bodies.  Several apparatus
for this purpose were briefly reforred to, but especinl atten-
ton was given to an apparatus of great ingenuity dovised by
Mr, B. F. Pichler. Professor Barrett showed it with an elec-
tric light and a reflection on to o sereen.  The principle of it
may be thus deseribed: Two metallic vibrators, cach with a
small speculum, are fixed at right angles to each other, and
sounds are produced by a ourrent of air acting on one or
both of them at pleasure. The perpendicnlar vibrator is
tuned to o given note; the horizontal vibrator is fitted with
# mochanical arrangement whereby its piteh can be gradu-
nted to any dl'w of lllN’f_V within the compnss of two
octaves,  An apparatus ix nlso provided whereby s pencil of
light Is concentrated upon the speculum of the perpendiculor
vibirtor, whence it Is reflected to the speculum of the hori-

Similarly, red is taken at 100, and the wave lengths of other |

of the seale. Tuning forks, wires, or columns of air in jars ' thread.  With only 80 looms at work, they were turning

out daily 10 pieces of cloth 252 feet long and 8 feet 5 inches
broad; and of the woof, or cross thread, 850 catties. This
l‘cloth is worth about $4.60 per piece, und it, with the
| thread, is principally exported to Osaka. A striped cloth 1s
also manufactured, but this is nearly all consumed in Kago-
shima. The hours of work in the factory are seven daily,
commencing in winter at 830 AM., and ceasing at 4.30
| P.M., with an interval of about one hour for dinner, at noon.
B e m o
Snanke Charmors Hambugws,

One by one, Science i8 annihilating every notion which as-
'eribes to any person or eluss of persons phenomenal powers.
| Dr. Fayrer, in his splendid and valuable work ** The Than-
atophidia of India,” says that the famous East Indian snake
charmers are impostors, and that he has repeatedly detected
them attempting, by subtle impositions and clever ncting, to
delude lookers-on into the belief that they were dealing with
veritable wild snnkes, when all the time the dancing cobras
that made thelr appearance at the sound of the pipe were
some of their own tame snnkes, placed in certuin spots be-
[ forehand,
| These professional snnke-catchors are many of them, in
addition to thelr regular voecation, most expert jugglers, and
exceedingly adroit at all Kinds of sleight-of-hand tricks. It

i# their constant practice to ** turn down " o few tame snakes
in & garden hedge or somewhere close in the vicinity of o
house they Intend paying n visit to, ere they present them-

selves before the sahib, the owner of the promises; and then, |

with every nppesrance of good faith, the rasenls request
permission to be allowed to olear the compound of snakes;
ot the sumoe time stipulating for a reward, perhaps one rupoee
o head for evory snnke they sucoeed In catehing, If the gon-
tleman of the house should happen to be agriffin, or new-com-
er, likely enough he will be induced to lend an ear to so plau-

sible & request, and st length promise these orafty rogues so |

much for each snnke they succeed In catching.  Boon, to his
horror and amazement, hideous serpents of various dimen-
sions are produced, one from the straw in an empty stall in
the stables, another from the garden hedgo, and so on; till ut
last, perhaps, the fraud is carried too far and discovered.

Dr. Fayrer states that certuin deseriptions of serpents

tible to, and I o mensure becore fascinated on hearing, mu-

wical sounds, 1 huve constantly seen,” he says, ““tame
snikos In the possession of snake-catchers, on hearing the

Isound of the pipo, erect themselves und sway their heads

from side to side, and beyond a doubt show pleasure at the
strain; but I have never once seen a wild snake go through
the same performance; and I believe that only tame reptiles

| onrried about fn baskets and ‘ broken in’ for such an exhibi-

tion 8o conduct themselyes. I have repeatedly offered snake
charmers five rupees Lo bring out from its sanctuary, by
mouns of music, & cobra known by me to be * at home," but
invariably all their efforts have been in vain.”

There are many who actually believe in the efficacy of
stones which, when applied 10 & snake bite, are supposed to
withdraw the poison; but if such a very simple remedy
were really effectual, and a genuine specific, the snake stone
cure would speedily be brought into universal use. ‘It
would appear, however, that these people really prize these
so-called stones, for T have been present when money has
been offered to them to part with one, but declined.”

Perhaps the strongest argument against this snake stone
oure i# that these very men often themselves fall victims to
the bite of the cobra, though at the time in possession of a
stone which they nssert to be capable of working a cure.
Moreover, when these professional snake catchers have to
deal with an undoubtedly wild cobra in full vigor—although
s o rule they display extraordinary pluck, skill, and resolu-
tion in capturing it, and on the first favorable opportunity
will with wonderful quickness seize hold of and secure it—
an attentive beholder cannot fail to remark the extreme can-
tion and watchful management they display on first clutch-

Ling hold of the animal, their whole demeanor and action

differing unmistakably from the off-hand, careless manner
which they assume when grasping one of their own harmless
specimens; and it is an undoubted fact that these men really
dread the consequences of a chance bite from a wild cobra
quite as much as other mortals do, and are well aware that
nothing can withdraw the deadly venom from a wound, or
save life, when once the poison has mingled with the blood.
But even with all the remedies as yet known, including co-
pious doses of brandy and ammonis, and the immediate ef-
forts of skilled surgeons, it is sad to be told by men such as
Dr. Fayrer, and others who have devoted time and energy to
the subject, that there is almost no hope of saving life if the
hite has been inflicted by one of the most venomous snakes
in full health and vigor.
o o
East Indian Jewelry.

In our recent article on Signor Castellani’s collection of
antiquities, we referred to the fact of the lost art of making
Etruscan jewelry. It is believed that valuable hints of how
the ancient goldworkers operated may be gathered from the
itinerant goldsmiths of the East Indies. These craftsmen
carry their tools with them in their wanderings, and, where
employment can be found, transform coins and bits of metal
into filagree ornaments resembling the antique whilst still
following their natural style. The English Mechanic has the
following regarding the tools and manner of working of
these artists: A low earthen pot full of chaff or sawdust, on
which he makes a little charcoal fire, a small bamboo blow-
pipe about 6 inches long, with which he excites the fire, a
short earthen tube, or nozzle, the extremity of which is
placed at the bottom of the fire, and through which the
artist directs the blast of the blowpipe: two or three small
crucibles, made of the fine clay of ant-hills, a pair of tongs,
an anvil, two or three small hammers, a file, and, to conclude
the list, & few small bars of iron and brass, about 2 inches
long, differently pointed, for different Kinds of work. It is
astonishing what an intense little fire, mere than sufficiently

strong to melt silver and gold, can be kindled in a few min-

utes in the way just described. Such n simple portable forge
deserves to be better known. It is, perhaps, even deserving
the attention of the scientific experimenter, and may be nae-
ful to him when he wishes to excite a small fire, larger than
can be produced by a common blowpipe, and where he has
not a forge at command. The success of this little forge, it
may be necessary to state, depends a good deal on the bed
of the fire being composed of combustible materials, and a
very bad conductor of heat. The smiths at Coylon use n
composition as s hone for sharpening Knives and cutting in-
struments that s worth noticing. It is made of the eapitin
resin and of corundum.  The corundum, in a state of lm.
palpable powder, is mixed with the resin rendered liguid
by heat, and well incorporated,  The mixtare is poured into
a wooden mould, and its surface lovelled and smoothed while
it I hot, for when cold it is extremely hard, It is much
valued by the natives, and preferred by them to the best of
our hones,
. -—
A Now Mode of Shipplog Guas,

According to n contemporary, & smart fem of American
ongineers In London, who do not belleve in peace, have hit
upon # novel mode of sending small eannon to any place
where they may be required, and whore, perhaps, the powers
in command might object to thelr Introduction, The plan in
question consists of taking two small guns and placing a
round bar of strong wood down the bore of each, so as to
hold them together, the muzales Jolning. They then bind
the whole with straw rope, and cover that with a cont of fire
clay. This forms a perfect core, and round it s cast an fron
column, like those used in bullding purposes,  When com-
plete they would not exclte the susplolons of the most

| =chiefly of the genus naje—most undoubtedly are suscep- | cantions custom oficors, —British Trade Journal,
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Recent American and
mmnnm AND ENGINEERING INVENTIONS.

IMPROVED RILIT WHEEL,

. Mils, Fal) River, Muns,~This consists In slotting or noteh-
ing & wheel from the center o the clreamference Lo admit of placing It
wpon the shaft, and in cutting a dovetailed groove In cach side of the notch
thms formed. A section of the wheel is mado to fit the said noteh and the
grooves. The object is to furnish a wheel that may be applied o or re-
maved from shafts where It would bo Inconvenlent or impossible to placo
a wheel of ondinary construction,

IMPROVED WATER TUBE AND CIRCULATING STEAM BOILER.

William Ond, Brooklyn, O.—This consists of the combination of a tubu-
Iar or other boflor and its mud drum, having side extensions toward the
fire-front, with tubes that extend from the side extenions backwand and
enter the boller at the roar end, just below the water line,  The tubes are
connected at the rear end with drop tabes and & receptacle for collecting
the scale or sediment.

TDMPROVED ATTACHMENT FOR RAISING AND LOWERING
RUDDERS.

@rigu gats_._ .

American,

Scientific

IMPROVED MOUSING HOOK.

Amon W. Chilcott, Casaville, Pa.~Thix s a lover hook fastencr, for at-
taching traces to hamos, conneoting rolns with bridlo-bits, uniting railrond
signal cords, alko for ntttnolilng wateh ohalns to watehes, and for simllar
purposes, It consints of two fulernmed lever hooks that aro applied by
perforations of the overlapping platos at one end to the trace, chain, or

strap, and at the other ond by overlapping hooks to the ring or eye, The
| hiook ends and upper plates are belng rosessed to one half the thickness of |

thelr shanks at tho fuleruin to form o mousing hook when closed, and aro
readily spread open on being detached,

IMPROVED LINE FASTENER.

| Jasper T, Cronk, Hoboken, N, J.—This consists of a clothes-line-sup-

| porting arm or birace, that s socured adjustably to brackets of the window
casing, and slid to the outslde when the clothes are applied to or taken off
the clothes-lline, The slack of the line is taken up by attaching the lower
pari of the line to a hook bolow the sockets.

IMPROVED IIARNESS SADDLE,

Samnel B, Tompking, Sing Sing, N. Y.—This saddle is so constructed
that the jockey-flap and pad parts may be mado and attached to the bear-
ing plates, and the saddle-tree afterward attached to said bearing plates,

With this armogement the saddle-tree need not be solled or marred by |

{ handling {n making tho saddle, as is usually the case.
‘ IMPROVED WATERING TROUGHS,

[MaRrcH 17, 1877.

IMPROVED CORN PLANTER,

Alpheus Fox, Rock Falls, 111.—Tho passagos formed In the forked con.

[ ductors are continuod soparately nearly to the bottom of the boot or logz of

! tho planter, where they are stopped by an inelined bottom plece, and PN-

| vided with o slide valve, which, moved up and down, will drop com alter.

| nately from ono and the other of the passages o tho boot, T'his valyy fs

connected ton crank pln projocting from o segmental plndon placed on 5

short ghaft, which also supports the disk Inelde of the seod box. A bur iy

| provided that gives motion slmultancously to the sogmental pinfons, A
new mode of constrnoting the frame {s also embodied,

IMPROVED FENCE PONT.
Harrison Fitts, Rollin, Mich.—This consists In forming s hollow fron
| post flat on one side and oylindrical on the other, and providing it with 5
foot having the ehape of a cross. The semi-cylindrical form of the posg
secures maximum strength with minimum welght, and avolds any consid.
erable projection of one slde of the post boyond the side of the fence,

IMI'ROVED GATE,

Jonathan Sowerby and Henry Deck, Rockford, Mich.—As the gate fs
pushed back or open, the wheels upon it roll up an Inclined bar, and at the
same time keep the gate in horizontal position. As the gate is released,
its weight canses the wheeld to roll down the Inclined bar, and the gate

closes itzelf, D
— el @ P

E. Parkin, Beauf: N. C.—Thick i NEW HOUSEHOLD INVENTIONS,
Willlam J. Bushall and Thomas n, ort, N. C.- ;
plates of metal are bolted on to the stern post.  The space between the Frank A. Calfman, Tipton, Towa.—This is a trough for watering stock,
plates forms a dovetadl, into which i« fitted, on guides, a movable part of which Ia #o0 constructed that the water can be readily poured out of itin 2
the Qmm.lo which the rudder stock = umﬁ in the onlinary way. winter to prevent it from becoming filled with ice. It is tilted or tipped George A. Ramsoyer, h.cw i:m’k dty..—OL the two inventions, the first
A suitable pin provents the plates from spreading, and also holds the rud- | over to discharge its contents, and again mised into position, when required, | has a hollow post streng by an metallic tube that s at-
der down. It is designed to have the spare radder which the vossel will | by operating a suitable lever. tached by s =crew nut to a socket of the base, The center screw post of
carry provided with a duplicate of the movable part of the stem post, and the seat Is threaded at the Jower part, and of cylindrical shape at the upper
also with the sppropriate steering gear, =o that in case of emergency no IMPROVED TOY PICTURE. part, to be simultancously screwed into a nut of the tube, and guided by
time nood be lost in appiying these p-n;. | Joseph Kayeer, New York city.—This rel to improv in the | the same. The puu may be conveniently separated and packed into com-
| construction of the surprise picture applied to paper boxes and other | Pact gpace for ehipment. The second invention provides an improved
IMPROVED WATER-PUMPING APPARATUS. | articles, for which letters patent have been granted to same inventorunder | plano stool supported on two posts or pillars, that Is adjusted into higher

IMPROVED FPIANO STOOLS.

John B. Comstock and William Niemann, New Orleans, La.—This is an | date of April 18, 1876, and No. 175,38, =0 that more than two pictares may | o Jower position by side buttans and simple mechanism placed entirefy

fmpn apy for pumping water, to dmin and to irrigate land, o
constrocted that the pumped water may assist in working the pump,
When the welght has been wound up and relessed, its downward pressure
will work the pumpe, which discharge their water into the tank. When
the tank is full, a stopeock in the discharge pipe is opened, and the water
fs discharped upon the buckets of the wheel, so that the pumps may be
worked by the water raised by said pumps, the weight assisting and regu-
lating the motion.

IMPROVED TURBINE WATER WHEELS,

James Andrews and William Brown, Thomaston, Ga.—This wheel, hav-
ing spiral buckets and diagonal apertures in the top of the casing, will, itis
claimed, sield a greater percentage of power than other turbines,

IMPROVED TIRE-HEATING DEVICE.

Charles 0. Ganse, Hesper, Kan.— As heretofare constructed, the fronts or
doors of tire heaters of the class to which this belongs have been hinged at
the side, and thus adapted to swing horizontally, and the wheel, or other
device, for supporting tho tire while being heated has been attached to the
Tuck of the furnace or heator.  The present inventor improves on this by
hinging the front or door of the heater at its Jower edge, snd also pivoting
the tire-holding wheel to said front, so that the lattermay be turned down,
together with the tire wheel, and allowed to rest, in a nearly horizontal
position, on the forge or furnace. The tire or tircs may be easily applied
to or removed from the wheel while in this position,

IMPROVED SCREW PROPELLER.

Willlam 8, Hull, Jackson, Miss.—This invention relates toa novel con-
struction of propeller desiimed to secure a greater driving capacity with a
smaller expenditure of power, and adapted to operate either upon the air
or water as a fulcrum.  The invention consists in a set of right angled
triangular vanes, blades, or fans, one side of each of which blades s at-
tached to the propeller shaft at right angles thereto, while the rear and less
scute apices are deflected away from the said shaft, the laterally project-
ing tapering blades, thus constrocted and arranged, serving to distribute
the work In mtio corresponding to the Jeverage throughout the length of
the blades, and thus securing & greater motive effect from a smaller
expenditure of power,

—_—— et ——

NEW MISCELLANEOUS INVENTIONS,

IMPREOVED ARTIFICIAL FEATHER.

Julius Brown, New York city, aselgnor to himself and Morits Leipziger,
—Piecces of downy fur are attached (o sheets of India rubber, which are
cut in proper shape to resemble foathers, and provided with wires or
whalebones (o Imitate the quills,

IMPROVED FLOWER FRAME,

Charles 8. Archer, Hanovor, Ind.—This conslsts of an outer perforated
seetion In connection with an Interior pection or core of corresponding
shape socurod thereto, the whole being closed by a bottom part to retain
molstened sand placed between the onter and Inner sections.

IMPROVED IINGED SIPLINT.

George 8. Adutos, Philadelphis, Py, By means of an Ingonlous armnge-
ment of serews this splint may be enslly and gradually extended and con-
traoted, ax may be roquired, and may be ndjusted (o the right or Jeft, as the
anglo of the limbe may roquire.

IMPHOVED LABEL HOLDER.

Samnel A. Hoghes, Brooklyn, N. Y.—This consists of 8 metal frame with
alserd guido monlding, open at one side for the card, which is retained by

8 spring-acted boltom plate, and locked by s suitable spring cateh or |

IMPROVED DEVICE FON MUSICAL INSTRUCTION.

Raseell 8. HIll, Industry, TIL.—This conslsts of s board frame with »
strip of woven wire, or other equivalent substance of dark color, palled on
o fitdde in advanes of Yght Hoes, reprosenting the ines of the stafl, together
with movable totes and other eharsctors 10 be nsed In teaching the princt.

Ples of yocal mnele, It containe all the advantages of (he blackboard,
while it s moes eaelly handled,

IMFROVED RECORDER.

be i tly and
InANDer.

ively changed thereon in & very neatand amusing

; IMPROVED POCKETBOOK LOCE.

| Franz F. Weiss, Jersey City Heights, N. J.—This device may be readily
| opened and closed by simple pressure on the lock with one hand only, =0

as to be conveniently used by ladies. It consists of a slide plate that
" moves along inclined guides of a top plate, and withdraws a spring plate
| with a p-ciceting bolt from the socket fastening of the flap.

TMPROVED ANILINE DYE.

| Lewis Leign, Pittsfieod, Mass —This is a solid block or cake, consisting
| of goap, gelatine, and an xnilinedye, the whole soluble in water, and capa-
ble of imparting a fixed color to fabrics.

IMPROVED AUTOMATIC TOY.

William Maguire, Jersey City, N. J., and Julius Gallot, New York city.—
This is an improved tic toy, that rep ts two b , or other
figurcs, in the act of boxing or fighting; and it consists of two figures,
| with movable bodies and arms, operated by connecting rods, the bodies
belng made to oscillate more or less on the fixed legs by spring-acted main
rods, that are actuated by a clock train, with frregularly spurred cam
wheels,

IMPROVED HARNESS BUCKLE.,

Manuel Huerta, The Dalles, assignor of two thirds his right to N. W.
Chapman, of game place, and Victor Trevett, Portland, Oregon.—This is
an improved fastener or buckle for fastening togoether the steaps of tho
various parts of a harness, to avold sowing and the uso of ordinary bucklos.
It enables a harness to be made cheaper, to be easily repaired, and to be
readily taken up and let ont,

IMPROVED FOUNTAIN PEN,

Philip Goehring, Richwood, O.—A tube or feeder passea longitudinally
through the holder. Through it the ink passes to the pen,  Tho holder is
ingerted in the lower end of a hollow piston, which enters the ink reservolr,
A small sir hole in the ink reservoir admits alr to rogulate the flow of the
Ink.

IMPROVED SHOVEL,

Patrick C. Kierns, New York city.—This consists in providing a tang or
oxtension on the npper end of the shovel blade, that is received by a split
handle, which extends o short distance over tho sldes of the upper portion
of the gbovel blade, and which Is covered and reinforced by triangular
platos riveted to said blade. The tang bolng covered with wood fs thus
rendered more agreeable for use in cold weathor; and as the outsido steap
In dispensed with, the handle is smooth throughout Its entire length,

IMPROVED MARKING BRUSIH,

James M. Patterson, Euchee, Tenn.—By pressing upon a spring with the
fingor or thumb, & lover raises a valve and allows the Ink to flow to the
bair of the brush.

WSO O
-

NEW AGRICULTURAL INVENTIONS,

IMPROVED HORSE HAY RAKE.

John L. Wager, Deposit, N. Y.—This is a wire-toothed horse hay rake,
which {s »o constructed that the teeth are firmly held in place, and at the
same thme are secured fo such & way as to give them the necessary play,
and allow them to be essily and quickly detachod when destred.

IMPROYED SULKY PLOW.

| Mercer Brown, St. Joseph, T1l.—This machine Is so constructed that the
| plow may be easlly and convenlently ralsod out of the ground, and may be
| turned upon the share or spon the bar without being swung to or from the
| Jand, The wheels may also run over com ridges or other uneven groand

without ralslog the plow when the wheels riss, or forcing it down when
they descend,

IMPROVED HARVESTER,

Willlam Gangwer, Mulberry, Ind.—This harvestor is so construeted nn
to enablo the eut grain, ax It falls upon the platform, to be conveniently re-
moved and doposited In gavels In a recefver, and comprossed, ready for

i binding. Saitable deviees enable the bound bundles to be readily thrown

Wicholan Vian Stoes, Philadelpbla, Pa—This ts 8 device tabo naed by & | T ¢ machine.
bartrnder (o tegleter his sbos 20 they are made, »0 that the proprietor can | IMPFROVED BEEHIVE.
know by examiuing the regleter how much maney thers should be In the |  Timm Hatfiold, Owlan, Tnd,—This bechive Is wo constructed as 1o pre-
drawer. vent the moth from entering, and is thoronghly ventilsted. The honey
IMPROVED LINE FANTENER. baxes or drawers way be armanged, exchanged, and removed, withoat
Duvid IL Levy, Xow York eity. asebgnor to himself and Grorge W, Gun. danger 1o e ek tr 50 the operaioe.
perl, of same place.—This conslets in making the sheave bolt of & block | IMIFROVED PLOW,
rovolve with the shesve, and Attaching a coank handle to one of It ende. Willism T. Cheatham, Riens!, Mise.—In this Improvement the plows
TMPROVED NYPODERMIC SYRINGE. may be set at sny devlred distancs apart, or bo reversed.  The device may
Jomoph MeMorrios, Nowberry, 8. 0.~Thie e an T bo used with one, two, or thres plowe, as may be deslred.
of bypodermic syringes, by which subentancons 1tjections may be made IMPROVED URCIPROCATING CHURN,

ins n-rzmwnhl c.udpalnb-n manney, s the injection is made simul- Payton W, Gam, and Willism H. Seawel), Strasburg, Mo.—This churn
y with the of the needle.  The luvention comslsts of a | has & long shallow bordy provided with & detachable ;umm-s board in
wyrings with hollow plangsr rod for guiding the newdlo rod, both rods be- | It center, pivoted to s frame, and conpected st one end by & rod with s

out of sight.
IMPROVED BIRDCAGE SCREEXN.

Gilbert W. Chapin, Brooklyn, N, Y.—The frame is made in two parts of
| V-shaped wires hinged together. Upon the wires strips of gauze or tarle-
! tan are sttached. ‘The devico fits around the bottom of a birdcage and
prevents the scattering of seed npon the floor beneath,

IMPROVED COVER FOR SPRING BED BOTTOMS.
Eortum K. Peck, Faribault, Minn.—This is an improved coverfor spring
bed bottoms, made in two parts, hinged to each other. Each half is formed
of two =ide picces, two end pleces, and intermediate cross slate. The
cover is placed upon the springs of the bed bottom, snd I8 stiff enough to
be kept from sagging between sald springs, and at the same time is elastic
encugh to accommodate itself to the yield of the springs.

IMPROVED BURGLAR ALARM,

Daniel Merscrean, Newark, N. J.—In using the device a slide is pushed
forward, and a spring wound up. The teeth are inserted in the floor in
such a position that the case may stand in an inclined position, with its
upper end resting against the door to be protected. If, now, an attempt be
made to open the door, the case will be pressed downward upon the slide
which withdraws a =tud from an escapement, and allows the alarm mech-
anism to operate the hammer to sound an alarm, while at the same time
the device prevents the door from being opened. In the case of & window
the device is connected with the npper and Jower sashes in such 2 way that
tho movement of cither sash may move the case and slide npon each other
and sound the alarm.

IMPROVED PETROLEUM STOVE.

Fredrick Hildebrandt, New York city.—This relates to Improvements
In the burner .of lamp for petroleam cooking stoves, by which the ol
yapors are conducted from the interior of the ol reservolr to the fiame for
complete combustion, and in which the spur wheels for operating the
wicks are arranged at tho interior of the reservoir, so0 as o presenta
smooth top surface, which may be kept cloan with greater easo.

IMPROVED LAMP WICK.

Walter F. Hopkins, Cincinnati, O.—This extension lamp wick Is so con-
structed as to afford & good light when the wick Is short and the oll low.
A set of loosowicks are connocted with the wick to be barmed, and serve
to keep the burning wick sapplied with ofl until all the oil in the lamp
ehall be consumed, however short the said wick may be.

ERSEUEEN

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED EXCURSION WAGON,
Elisha Mills, Lexington, Mich,—This consists of a wagon body for ex-
cursions, constructed of an outer main feame, supportod and attached to

;
]
;
:
E
;
:
:
i

boards, which is secured to the driver's scat nnd a roar head ploce,

IMPROVED WHEEL FELLY,
Edward P. Hood, New Boston, Mass.—Tho ring plates aro made open,
and with a splice or 1ap, to enablo the shirinkage of the tire to bring tem

Hermann 1. Cammann, New York city,~This conslats of two arms
Jointed together, and provided with & notehod and & spring boltor

dotent, and Jolnted to a plate attsched to the Jower mil of the 1
tothe rod that operatos the alats. Iy this device the alats may
and retalned In any desired position.

IMPROVED MACIINE POR SAWING AND BOIING

BLOCKS, o
Frod T. Stevens and James O, Stevens, Coos, N, TL—This bs & con
tlon of a clamping device for holding the wood while belug swed
wood to the machine. There ls also & swinging saw for eu
Hockn, and & sliding boriog wandrel, that Is moved up at
stant for boring the block. The varfous parts are openated
IMIPHOVED SANIE CORD PASTENER
Charles Hinteman, New York clty.—This couslats of &
secared to the saah by & slngle serew near one end, and at
Tipe, that project ander o lock plate.

Ing connected 1o spring-scted plunger rods of tubuler #ide caslngs, and re- | treadle, B

E i *. By operating the treadls the churm body Is upon -
tained by spriogacted triggers, They are simultancously released for | ota, foreing the milk from one end of the nldychv::::!y (oll:.(::;t
jolutly entering the skin and Injecting the Nquid. | through the holes in the plate, and bringing the butter In & short time,

| turpentine, and sulpur,
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Lockport, N. Y.

Fountatn Pen Holder—Wanted partios to manufacture,
In quantities, the Pen Holder and Case. Address for
0 En-

= "y
first cost or constumption of fuel, For particulars, ad-
‘droas J. N. Petty, § Broad 5t., N. Y.

‘Wanted—Second-hand Re-sawing in
condition. Address, with fall particalars, R. B. P., &
Liberty St., Utica, N. Y.

_ For Sale.—Rights to manufacture and scll in Western
toms of Shoet Metal Vessols. Tinsmiths save one third
by using it, Stiles X Groen, Copenhagen, Lewis Co., N. Y.
Second-Hand Spoke Machinery for sale cheap. Ad-
dress J. ¥. Perrigo, Canandaigua, N. Y.

‘Sclentific American, vol. 3, page §77. We sell all kinds
of blanks, Clronlars free. . 5. Mann & Co., 122 Dolphin
St., Baltimore, Md.

Send for James W, Queen & Co."s Catalogue of Draw-

Power & Foot Presses, Ferracuto Co., Bridgeton, N. J.

Saperior Lace Leather, all sizes, cheap. Hooks and
Couplings for fiat and round Belts. Send for cstalogue.
©. W. Arny, 18 North 38 St Philadelphia, Pa.

F. C. Beach & Co., makers of the Tom Thumb Tele-
gruph and other electrical machines,bave removed to 50
Water St,, N. Y.

For Bost Presses, Dies, and Fruit Can Tools, Bliss &
wahmn.m.ot Plymouth and Jay Sta,, Brooklyn, N.Y.

‘Water, Gas, and Steam Pipe, Wrought Iron, Send for
prices. Balloy, Farrell & Co., Pittaburgh, Pa.

Hydraulle Presses and Jacks, now and second hand.
Lathes and Machinery for Polialilng and Bafing motals,
E. Lyon, 0 Grand 8t N. Y,

Solld Bmery Vuleanite Wheels—The Solid Originay
Ewmoery Whool —other kinds lmitations and Inferior.
Caution,~Our namo s stamped In full on all our best
Standard Belting, Packing, and Hoxe, Buy that only,
T'ho bost Is the cheapost, Now York Dolting and Pack-
Ing Company, 57 and 38 Park low, Now York,

Steel Castings from one Ib, to five thousand Ibw, In-
valuablo for strongth and durability. Ciroulars free.
Pittaburgh Steol Casting Oo,, Pittaburgh, Pa.

Shinglo Hoading, and Stave Muchine, Seo advertise-
muont of Trovor & Co,, Lookport, N, Y.

For Solld Wrought lron Beams, ote,, see advertise-
moent,  Addross Unlon Lron Mills, Pittaburgh, Pa., for
Hthograph, oto.

Hyatt & Co.'s Varnlshos and Jupans, as to price, color,
purity, sod durability, aro oliesp by comparison than any
othors oxtant. 24 Grand st., N. Y, Vactory, Nowark,
N.J. Bend for elrcular and deseriptive price lst.

More than Ten Thousand Ceank Shafts made by
Chisster Btool Castings Co., now running; 5 years' con-
sant use prove thom strongoer and more durable than
wrought ron. Secadvertisoment, page 173,

Skinner Portable Engine Improved, 2 1-2 to 10 H. P,
Bkinner & Wood, Erle, Pa,

Bplit-Palloys and Split=Collars of same price, strength
and uppoarnnoe s Whole-Pulloys and Whole-Collars,
Yooum & Son, Drinker st,, below M7 North Becond st.,
Pulladolpbia, Pa.

Yacht and Stationary Englnes, 2 to 20 I P.  The best
for the price. N. W, Twiss, New Haven, Conn,

Emery Grinders, Emery Whoels, Bost and Cheapest,
Awarded Medal and Diploma by C lal C |
Addross American Twist Drill Co., Woonsocket, i 1.

Address | formed that the lava gas tp I made by & patent process,

good | will find a recipe for cement for patching Jeathor boots

'Suutiiit

the fougth of Wi crank arm nor tho
the ear 16 to run~T, I C. wil find
uwo of glne in bollers on p, 86, vol, 52

direetions for bullding a refrigertor
AL-C, B, O, Isinformed that steel has
beeti used for maklog bollers, As to flow of water
through plpes, see p. 48, vol, @, L. C. will find di-
rections for pollaing shirt bosoms on p. 00, vol. 31,
To clean kid gloves, weo p, 949, vol. 50, —W, D, can uso
aquariim coment on hin wardian caso,  Beo . 208, vol,
WA, 1, will flnd & reclpo for Babbitt metal on p, 182,
vol, 88,/ A, 1. I rightan to tho slze of the drill asked
for by W.IL R, The §} drill would bo sbouat ¢}y smnllor
than tho & hole,—11, & W. will find a good recipe for &
depllatory on p. 289, vol, 28.—W, 8. F. will find diree-
tons for niekel plating on p, 174, vol. 30, —L AL 11 s In-

~B. F. P. will find something about the Australian colo
nies of Groat Britaln on p. 101, vol, 80.—H. L. C. Is In~
formed that we do not recognlze hls coln from the im-
pression ho sende, D, ¥, H. will find an answer to his
query as to large and mmall wagon wheels on p. 91, vol.
36—, Y. D, will find directions for making hydrogen
on p. 341, vol. 27.—B. I W, ean mount photographs by
followlng the directions on p. #1, vol, 81.—J. W. B. will
find & recipe for an aquariam cement on p. 202, vol, 28—
MceC. will find a recipe for macilage on p, 22, vol. 31.—
J. 8. R, will find an articlo on American graphite on p.
55, vol. #5.—L. J. D. will find a recipe for a bright bronze
on p, 51, vol, 31—C. L. T, should read our articles, now
in conrse of publication, on stralghtening metal plates,
—0. 8. s Informed that wo have no means of verifying
the sea serpent story.—~A. J. P, and 1. W. C. will find a
recipe for baking powder on p. 183, vol. 8L.—E. J. will
find a recipe for black enamel on lron on p, 208, vol, 26,
3. D, Jr,, will find an answer to his query as an alloy
that will expand on coollng on p. 158, vol. 3.—T.8. V. |

on p, 119, vol. 2R.—J. H. W. will find & description of an
incubator on p. 278, vol. 31 —C. R, will find & recipe for
artificlal marble on p. 57, vol, 28.—I1. J. D. will find di-
rections for French pollahing fumiture on p, 11, vol, &2,
—J. AL T, will find & formula for safety valves on p,
863, vol. 20, and for horse power of engine on p. 33, vol.
B.—G. W. W. will ind a recipe for a depilatory on p.
107, vol, 30,~C. B. W. will find directtons for re-tinnlng
tinware on p. 139, vol, 34 —J. McF.'s device isnot a per-
petual motion, as it depends on beat for ita power.  As
to the flightof birds, he forgets that the atmosphere ro-
tatos aa well as the earth.—W. B, will find something on
the retina of the eye on p, %0, vol, 2.—C. H. 8. will find
directions for making artificial meerschaum from pota-
toes, ote., on p. 307, vol. 34, —F, L, will find directions
for coloring gold chalns on p. 43, vol. 30.—H.J. D.,
SSHJFL,TMPF, J L N,W.B,BL.,EE,
R, S, P.W.,and others, who ask us to recommend
books on industrial and sclentific subjects, shoald ad-
dress the booksellers who advertise In our colamns, all
of whom are trustworthy firms, for catalogues,

(1) G. 0. E. asks: 1. What would be the
effect of the explosion of 40 gallons each of pure oxy-
gen and hydrogen, contained in gas bags like thoso nsed
with the oxybydrogen stereopticon? A. A mlxtmofi
oxygen and hydrogen in the proper proportion is as |
powerful an explosive, in proportion to its specific grav-
ity, as nitro-glycerin. The explosion of such a quantity
of the mixture as you mention, in an ordinary spart-
ment, wonld endanger the ballding. If the gases are
not mixed, there is no danger, as neither of them alone |
is explosive. 2. Is there no way of preventing the pos- |
aibility of such an explosion? A. With suitable safety
bottles between the gas reservolrs and jet, and with
equable pressure in each reservoir, there is little or no
danger under skillful manipulation.

(2) J. M. A. says: I find an apparent con-
tradiction between two standand authors as to the defiul-
tion of ** living force,” Bartlott's ** Analytical Mechan-
fen,'" page 45, says: *“The living force of a body is double
the quantity of work expended by its inertia while it Is
acquiring its velocity,” This author represents the lly-
Ing force by M ¢2. In Peck's ** Mochanles," it is stated,
on page 187, that “* the expression 55 M o2 is called tho
living force of n body. . . The living force of a body
In the measure of the quantity of work expended in
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Auevican,

(%) A. J. K. says: In the glags sand business
wa linve durlng winter 1o dey all our sand. T dry it no
on a floor, drying 16 tons In 10 hovrs.  Is there an appse
mtas that we coald tse that would keep the sand In one
place and save the work of shovelling it off the floor?
A. For similar purposes the material to be dried Is
cansed (0 pase, by moans of continncos bell huckets,
through the oxtended flue of a small brick furnace,
Phis method has sueceeded vory well, and s employed
oxtenslvoly for tho drylng and roasting of certain ores,
ole,

() J. J, asks: How can I unite o set of
vuleanite teeth that are broken, that they may stand tho
saliva and heat of (ho mouth? If 1 knew how to make
the yulcanito that the teeth are sot on, I think I could
have mended them with I, A, Mix dry cooulchm‘ac

tum 8 parts, shiollac & parts,  Green No. 13 Chlor-

w | Mo of potash O parts, nitrate of barfum 20 parts, lycopo-

Qlam 8 parts, sogar of milk @ parts. Groen No, &
Uhlorate of potash 1 part, nitmte of barium & parts,
shellne 2 parts,

(17) J. F. naks: Please tell me how I detect
| tellurfum fn ores, and In what mincrals it ls chiefly
| foand? A, Metallle tollurium Is o tin-white, brittle b

stance, with o metallic luster, and o specifie goavity of
25, 1t In pover found free In Nature, but usually In
lcumblnnllun with efther bismuth or gold and siver.
| With blsmuth, It constitates the mineral known s (ot
! dymite, which hus n stecl-gray color and a high motallic
| Juster. Tetradymite occurs in tubular erystals or foli-
| ated masses, which mark paper like black lead. Tellu-
| rium, in combination with gold and silver, forma the
I | sylvanite, of metallic luster and steel-gray color,

with half its welght of flowers of . and thoroug
ly knead the mixtare on & plate of warm metal.  Heat
tho teoth to a temperature of about 212° Fab., Join the
fractured odges with o it of tho caoutehoue dough,
waolstenod with & drop or two of bisulphide of earbon,
and expose the whole to a temperature of about $0°
Fuh. for 2 hours. At the expiration of thix time, raiso
the temperatare to 30°, and maintaln it constantly at
this for 4 hours more. When cool, the joint will be
found firm, and may be trimmed with a sharp knife.

(7) W. R T. says, in answer to C. 8. D,,
who asks a5 to what is the best wood for a gnitar: My
experience shows basswood to be best.  Elther use
tho wood In pleces, or get & strip of & sufficlent longth,
and steam it =o that it will not break,

(8) J. A. M. says: I have a 26 inch under
runner burr, and the spindle heats when the stand s fall
of oil, 5o that T have to stop. There is no grit fn It
How can I remedy it A, Make your spindle cone-
shaped at the end, like s lathe center.

9 J. N. P. asks: 1. What is draw-filing?
A. Draw-filing is filing with the length of the filo at a
right angle to the motion of the file, the latter being
held fn botls hands and made to cut on both strokes, by
which process the file cuts more smoothly.

What is a shaping machine, or what is the difference

hine is a hine for pl
machine the slide carrying the tool travels, the table
holding the work being stationary. In s planing ma-
chine the head and slide are stationary, while the table
carrying the work travels back and forth.

A friend of mine has been working for years on a ma-
chine to be inclosed in a calsson, and let down ina cis-
tern, clalming that the water of the cistern will run the
machine and pamp & continuous stream ot of it at the
top as Jong as there Is any water in the cistern. Thave
tried to convince him that be §s tryring to make a per-
petual motion, but he says ho lsnot. A Sach an sppa-
ratus would be & perpetual motion.

(10) C. R. 8. asks: 1. Which is the most
powerful and jeal for & road | tive, a doub)
engine of 8 horse power In each cylinder, connecting on
the same driving shaft, or one single engine of 16 horse
power? A.The double cylinder woald be the best. 2.
How large should the boiler be? A, Consult a manufac-
turer.

(11) J. C. M. asks: How can the amount of
friction of a valve on its face be ascertained, if we bave
the pressare of steam per inch and the area of the sur-
face joning the friction? The hoald de-
signate the number of Ibs, applied to the valve rod ne-
cessnry to move the valve. A. The precise pressure

t be calculated b it depends upon the fit of
the valve to its seat.

(12) E. H. M. asks: What kind of curve is
best to use in bent arm gears? A. Variously shaped
curves are ased, all serving equally well,

Of what size shonld master taps bef A friond says
that they should be of the same size as working taps,
while I hold that they should bo o of an ineh larger,
A. Master taps for tapping dies should be from once to
twlce the depth of the thread larger than the boll the
dlo is intended to cut.

(18) L. M. C. aska: If o locomotive is run-

producing the velocity." Thus one author places the
weasure of the living force at twice the amount of the
other, Why this discrepancy? A, Professor Bartlott's |
definition is probably the most generally aceepted; but
there Is good modern authority for the other, Itis a
case of definition, abont which anthorities are apt to
differ. AL ngree that the energy Is 36 M o2, whils some |
conslder that donble the energy In an Imaginary * lving |
forco," and others do not,

(#) C. asks: What kind of dye is used in |
coloring rattan for fancy ohalr seatat A, For blue, sul-

| o decoction of madder and logwood,

To Cloan Boiler Tubes—Use National Steel Tube |

Clennaor, tam pered and strong, Chalmors Spenee Co, N, Y,

D, Frisblo & Co. manufacture the Frietion Pulley—
Captaln—best In the World, Now Haven, Conn.

- —

A. B. B. will find directions for making an
wollan harp on p. 830, vol. 26,—A. . B, can coppar iron
wire by following the directions on p. 90, vol, 81, To
#llver it, use the preparation deseribed on p, 290, vol, 81,

41, D. Is Informed that we do not know of the offer of |
a preminm for a method of crystallizing maple syrop,— |
. B. B. and many others sbieuld read our article on the |

borse power of an eugive on p, 53, vol. 83.—E. T, will

|laminm of the outer shell,

flud diseetions for bullding a hen house on p, 139, vol, |

T, 0. will find something on the formation of butter
10 the processof churning on p. 119, vol, 80T, F, M,
will find n good recipe for loo eroam on p, 251, vol, 25,

phate of Indigo, partly satumated with an alkall, l’nr:
scarlet, Inc dye used with tn salt sy & mordant. For red,
dye with madder, using tannin and alam se mondants,
For black, impregnato with acetats of fron and boll with
For green, boll
with sn alum mordant snd then with sulphate of Indigo,
and o little fastie or quoreltron,  For yellow, use an
alum mordant and dyo with fustie,  The conl tar colors
way nlso be employed for this purpose,

@) J. C.P.soyn: LT winh to build o tog |
boat for the purpose of towlng barges ladon with oyster |
aholle, The barges xro 50 foul long by 10 feet wide, and
34 feot deep, and will hold 7 or 10 tons of sholls.  What
#lzo should the steam tug bo 1o tow such barges ot the
roto of 8 or 6 miles per hour? A, If you only mean to |
tow one barge at o thue, sn ordinary row boat, 18 to %0
foot long, Nttod with engine and propeller will answer
vory well, 2, What are the conatituents of oyster shaoll
Hme? A, An analysls of aystor shells by Schossberger |
shiows that they consdat of three layers, as followss 1,
Inner layor, tho socalled mother-of-posr), £ Drown
hard scales, forming Whe outer odgos of the saccossd ve
8. A chalky layer, Intes
posed between the laming of the shell, The first of

ning on a down grade (the drivers, of course, having a

forwand motion) without working steam in the oyl |

dom, the throttle oeing entirely clomed: if the englover

| throws back tho reverse lever o that the backing ec-
| eentries work the valves, what would be the rosulty |

road some time ago that alr wonld be pumped through
the steam pipes Into the boller and thas tnerease the
prossire,  But how Is any alr golng to enter the boller,
the throttle belng elosed? A The platon would draw
alr from the exhaust, and pomp (6 partly back through
tho oxhaust and partly loto the steam chest,

(1) J. J. asks: Will s well constructed
condensing engine of & Inches bore and 12 inches stroke,
cotting off at A stroke, with » steam prossure of 100
Ibs, (which would be 95 Ibs, at end of stroke, aml an
avorage of about 67 1ha,), glve us much power as & coms

| pound engloe tnking the same amoant of steam? A,

No. The compound englne would give most power,

(16) G, E. O says: T read that to reverse o
stationary englne the eecontrlo shoald bo turned half.
way round on tho shaft from where It stood,
that It will not do to tarn it exsotly halfway ronnd, and
other oogineers dispute this, Please let mo know, A,

If the valve has b0 lead, the ecountric may bo tarmed |

balfway round cn the shaft o make the engine run the
othor way,
turnod halfway round wonld set the valve wrong to
twlen the wmount of the lead,

(10) O, J. says: You are doing the commu-
nity n good service In polnting ont the pol charo-
lor of the fumes of the colored firos onlinarily em.
playsd, and the dangers that may arkse to delicate con.
stitutions by their use, With a view of Introducing
some mixtures that seem to be free from njurious n.
grodients (salphar and t y and com-

theso Ina: Carbonate of ealefum 047, organto mat. |
ter @2, other salts and loss 01, The second contalng |
001, 008, and 426, and thae third 886, 4°1, 07 of theso In. |

¥ 1a belng oll 1) and producing fumes not even
80 annoylng ax tobacco smoke, 1 append the following

| formulm, nnd send yon samples of two differont red

. W, B. will ind on p, 948, vol 80, o recipe for [ gredionts respectively, You should consult our adver | firos: Red No. 13 Ohlorate of potash 16 parts, nitrnto of

paste for fustening pupor (o to 0. W, D, will find | thelng col for add

of deal

and manufae

on g, 195, vol, 81, dircctlons for bluing stoel.—~W. W, | turors,

strontium 50 parts, lycopodinm 8 parts, sugar of milk 4§
parta, Red No, 2: Culorste of potash 1 part, niteate of

betwecn a shaping machine and a planer? A. A shaping |
ing fron. Ia s shaping |

1 claim |

But If the valve haa lead, the cccentrio |

| When fused on charcoal it yields a light yellow, malle-
able globole, which contalns 1 part telluride of sliver
b and £ parts tellurido of gold, Metallic tollurium has, at
present, no place fn tho arts, and finds a market only in
! the preparation of mineral and other selentific cabinots,
| 1ts price is quoted by dealers In rare metals ol nbout 84
| per ounce or $90 per pound.
| (18) E. C. H. asks: 1. Is cast cast-steel suit-
tlblflarhp and dles for steam pipes, and for other
kinds of screw<cotting? A, Yes, 2 What I the
| ahrinkage of cast cast-stenl, and of malieable iron? A.
| It Is very brregular, differing acconding to the size of the
| canting. 3. How much larger shoald the tap be for cut-
ting open dies than the bolt that the dies are tobe used
on? A. About 136 times the depth of the thread lnrger.

(19) J. D. E. asks: Why could we not
make a teloscope on the principle on which the Hayghen-
| jan eyeplece Is made? A. Becanse the chromatic and
'w:mummnahmwnchnm
bization of Jenses,

(20) W. W. H. says: I wish to stain some
windows for a church. Please give me a recipe for
making & good Imitation of colored glass, A. You can-
not atain the glass withoat removing it from the win-
dow, but you can Imitate the stained glass by means of
transparent colors applied ax paints. For this purpose,
use such colors as Prusslan blne, gamboge, and car-
| mine. These will give you the three primary colom,
| and by their mixture the other tints may be prodoced.
Apply with 5 brush, and use any trsnsparent varmish,
such as dasmmar, as the vehicle,

1) E. R. asks: Is there any liquid cement,
that is less expensive than shellac, with which I can ce-
ment together fine white sand or pulverized pumice-
stone? A Common rosin dissolved in naphtha, with the
addition of a little gutta percha to render the resulting
cement more binding and less brittle, is a prepamtion at
once strong, chesp, and waterproof. It may be concen-
trated to any consistence by evaporation of the sol-
vent.

(22) J. F. 8. asks: How can I recover sul-
phuric acid from waste, after the washing of nitro-gly-
corin? A, There is no method sufficiently economical
tobeof any practical value for this purpose. The con-
centration of the acid by the evaporstion of the diluent
would be tedious and expensive. If the solution Is not
too dilute, the greater partof the sulphuric scld may be
removed as sulphate of lead by agitating it with the
proper quantity of dry lead carbanate, allowing to settle,
and subjecting the dried precipitate to dry distillation in

t retorts heated to bright red

Please tell me of a simple and cheap method of mak-
ing glue? A. Gelatin or glue exists in many animal tis-
sucs, ns the skin, cellular membranes, tendons, and 1g-
aments, and forms the framework of bones, homs,
| hoofy, ete. It may bo separated and dissolved out from
theso by protmacted bolling with water. The agueous
solution, when cooled, gelatinizes; and when this jolly
Is dried, it constitutes ordinary glue.

(23) 8. J. T. asks: What form of coup-
ling fs the most durable and best adapted to run the line
shaft of a threshing machine eylinder, 700 or 800 revo-
Intions por minnte on an_ angle, say, of about Ay A,
Use an ordinary aniversal coupling,

(24) W. W. nsks: 1. Please give me the
philosophy of the expansion of steam In the cylinder of
a steam engine,  Why does a cylinder 7 foet Jong and
834 foet in diameter, other things being eqoal, give a
power twice as groat as a cylinder of half that length,
although the surface of the plstons is the same? A,
I The powoer of an engine s the resaltant of threo data,
| prossure, distance, and timo, I a piston has 1,000 Ib,
| prosatre on it and moves 8 feet in 1 second, it has half

the power of one that has 1,000 1hs, pressure and moves

7 footin 1socond, 9. Is the pressure on the plston, af-

ter it has passed 0 feot from the starting ond of the 7

feot uylinder, any greator than it was when it had reached
| npoint 1 foot from that of starting? A, Yes, unloss
! the steam 18 cut off before the end of the stroke. If
| the steam follows the plston full stroke, the power will

Inorenss in proportion to the length of the eylinder. 1If
| the steam supply b cut off before the platon reaches the
| ond of the stroke, the steam will expand and losos pross:
ure in proportion to the inereised spaco 1t voonples,

(25) M. 5. D. says: For the information of
the correspondent who asked as to twisting augers, al-
low mo to say that the blade or twistof the common
earpenter’s anger v made by drawing the iron or steel
fout nearly flat, something like the blade of & mble
knife in shape, but thicker throtgh the center than at the
edges, s wide an you want the cutting slze of the uger
to be, nnd o litto longer than the twist is to be when
done,  This & thon heated; tho ontting end or hoad 1w
clasped in o vise; and the workman, holding the other
or shank ot with tongs, twists 1t over from right to
leftoy hand. 1t s afterwanis made trao by means of
crtp dios mpidly opened and shat upon it,  The hewd
e struek out in & die aftorwands, -

(6) C. W. H. wsks: What paste or glue
Wil fusten papor firmly to fron and stone? A. Melt to-
:u:lm';::ul p.mnrub:hmm iutta percha,  Use

ol e surfuces to
eloan and dry, TG Mo P

(¥7) G. 8, W. says: About 4 feet square of our

fNooring, with about 15 inches thick of sawdust between
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was probably formed by the fusion of oxide of lead In
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118 the sub; of our Christmas lessons is
given In the present volume, "-—and Jrom Preface,

ELECTRICITY AND THE ELECTRIC TELEGRAPH.

By Gronge B, PREscorT. With Illustrations. 1 vol.,
fvo, Cloth, $5.00.

“The object which has boen altned at In the propars-
tion of the present work bas been to farnish a treatise
on the sabject of Electricity and the Telegruph, which
should present a comprehensive and accurale summar
of the present advanced state of the sclence and
both at home and abroad, and at the same Ume serve n
useful purposo as a manual for the Information and
guldance of those engaged In the different branches of
the telegruphie service. The valug of the desoriptive
portion of the work bas boen groatl hnneod by the
ntrodaction of pumercus original Wustrations of high
artistio merit, which have been [freely employed
wherever they could bo made to serve 8 useful purpose
in the elucidation of the text."—Mrtract from Preface,

Either of the above sont free by madl to any address in
the United States on recelpt of the price.
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| Exhibition, Maps of the Grounds, Engraviogs of
‘ tlie Baildings, and accounts of all the most notabie
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tific American Supplement for the
year 1876,  This work consists of T'wo Large
Volumes, comprising over 500 quarto pages,
equalin guantity of reading matter to over Seven
Thousaud ordinary book pages. The space devoted
to the great INTERNATIONAL EXHIBITION is
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plete and full history of the affair that can be ob-
tained. The illustrations pertaining to the Exhi-
bitiom are more than 450 in number. A copions
Special Index of all matters relating to the Exhili-
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plete and splendid Mustrated Record of the Cen-
| tennial Exposition should have the Sciextine
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omy. The whol
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complote, s supplied,
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MUNY & CO,, Publishers,
37 Park Row, Yew York,
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