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TORPEDO LAUNCH WARFARE, of o singlo torpedo, us near to the encmy’s side or bottom us | before a ghot can be fired the launch will have resched the
In a recent issue, we gave a description, with illustra- | is possible—by sheer audacity, nided by opportune circum- | spar torpedo guards or nettings, if any are out. She then re-
tions, of Admiral Porter's torpedo boat, the Alarm, a vessel | stances of weather, It would of course be a useless risk to lies on her speed to slide her up on the spars, or to carry
designed for offensive operations wholly, and intended as a | attempt to run alongside a large vessel in broad daylight or | her through the netting sufficiently to enable her to push her
type to be copied in equipping a fleet of similar craft. The : under bright moonlight, for discovery would be certain suf- | long torpedo boom up against or very near to the ship. If
Alarm is therefore a very excellent representative of our | ficlently soon to enable s well directed shot to sink the small | the lsunch survives the effects of her own explosion, she
American style of torpedo warfare, There is, however, an- ' craft. Her work is to be done in weather when the fog lies [ endeavors to back off; if she fails, her crew pay for their
other class of vessels adaptable to the same service, namely, | low on the water, as it often does during cold days when | temerity with their lives. The last is fortune of war, and
the swift steam lnunch, which bears about the same relation | the sea s warmer than the air, or during driving storms of | not to be considered in view of the results.
to the larger craft as a light flying battery might to an as- | snow or sleet, when vision s hundred feet from the ship is| In Fig. 1 is represented the ironclad vessel tobe attacked,
semblage of heavier though more effective field guns. In|impossible. Then the launch, with her exhaust carefully | which s supposed to have discovered the approaching
the United States service, the launch is of secondary impor- | muffled, creeps cautiously up to her victim, and with a bold | launch, and flushes the electric light upon her. All move-
tance beside the large light draft torpedo boat; but in France, | dash gets within point blank of the guns before her presence | ments of the little vessel are now perfectly apparent, and the
if we may judge from the very extended experiments recent- | can be known. 1t is execeedingly difficult to use depressed | pufl of smoke from the ironclad’s side indicates that she has
ly made at Cherbourg, the launch is given the first place. | guns with any accuracy at a stationary object, much less at | alrcady opened fire. The helmsman on the launch bas
The launch accomplishes her object—namely, the explosion | one moving at eighteen knots per hour; and in any ovent, (Continued on page 246.]

s YL LENETIIY,
v v i

e

: Fig. 1.~TORPEDO EXPERIMENTS AT CHERBOURG, FRANCE,
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DARWIN ON THE EFFECTS OF CROSS AND SELF
FERTILIZATION IN PLANTS

It is impossible to finish the perusal of any of Mr. Charles
Darwin's works without a genuine feeling of admiration, not
only forthe manner in which the investigator pursues every
branch of the great principles he has enunclated to its minutest
ramification, but for the almost inconceivable patience with
which he accumulates grain after grain of proof, until his
position is not only fivmly establishod but seems possessed
of oven a superabundant support, Por cleven yenrs he has
been conducting the difficult and delicate inquiry of which
his recent volume is the record; and yet the result to be ad-
duced, from the great mass of facts so slowly and labori-
ously gathered, is no strikingly novel discovery, although
much is embodied that is new. It is rather a substantiation

of opinions already enunciated, leading to their wider gen- |

eralization. His conclusion is closely connected **with var-
jous Important physiological problems, such as the benefit
derived from slight changes in the conditions of life, and
this stands in the closest connection with life itself. It
throws light on the origin of the two sexes, and on their
separation or union in the same individual, and lastly on the |
whole subject of hybridism, which is one of the greatest ob-
stacles to the general acceptance and progress of the great
principle of evolution.”

In briefly reviewing Mr. Darwin's new work, or rather its |
conclusions, for we cannot attempt the consideration of his |
countless experiments, it is best to begin by the repetition of |
his own statement, made to avoid misapprehension, namely,

that the term *‘ crossed plant scedling, or seed,” means one |

of crossed parentage, that is, one derived from a flower fer-

| tilized with pollen from a distinct plant of the same specics.

And a self-fertilized plant seedling, or seed, means one of |
self-fertilized parentage, that is, one derived from a flower
fertilized with pollen from the same flower, or sometimes
from another flower on the same plant.

From his observations on plants, and guided to a certain

4 Wﬁoﬂso‘l&ﬂ
! "\Eey-. spood of (5}
‘ utilization

dissolring (73
abler, pressurs on 1)
Lo Are btovm _open, bow'
1 Saws, tooth of (74)

perhe: c!'
‘u,lu! 2{' York State

phy, r-eed ot (10
ulunn ‘&h

1 ‘fmmmmm. nr?’nrﬂo !55)

launch wa rhm .23,
‘Ad teﬂ.-r !.he muuon of.

m&?.gm @) m
Wo':} g'? )

W Zine l‘rom omo

TABLE OF CONTENTS OF
THE SCIENTIFIC AMERICAN SUPPLEMENT,

No. 88,

For the Week ending Aprll 21,1877,
rvmm NG AND MECHANIOS —Twin mw
:.otv Wilon & Co.. with | engraving

ranse lnn
dmn-l lhmw —~New OY‘"M rqulnod un
nou'uo:. on.

ransmis. Power. B
gzqﬁgrﬂr@mzﬁﬁzrmzﬂr.;nm. 20K
?.nanm POt upon the present condition of the
= Imlny “1!
) ALY

M"l'nnqa. Proctor & Co. Ono
m —Si¢ mnon- New Compass.—Foroo an

1L Tnt.uxowor ln Gas and otk
best m: olP A With € illast e ""’%"5‘:.5»'.2.':".'.'4"5"'°
Ri‘mlm '&rol Bll"t;r;'l‘: .r“u::::o 4: olob 2 Steam . With | ongray.
—HRecent s Yarn el )
- ‘I"Mulﬂuhlu. t] Tastrations. D{uolvln; of silk .nﬁlu““o
% 0. l'l s County, Cal,  Bxtent and Oharncter ut'”

1 W 00d, and
r.g-. W )mnlnn'wn. M mco Sucooas of tho Ming,
J w-x. (l ym PP L B ullwr articles, ByR V

no and Boller

-&m Power
mhu for varlous
y Ingram & Stapfor,

nox: Proftable o detroplating wi iines hhar
Wo‘? lood rn.rnmm of ?r’oll oeA’lgr’n[r'llnm o3 h".
lcnfof antal ¥y and Ilunn

5:2 E‘M ', Ii "lfl' ‘plllml i

Il CHEMISTRY —llm!nq nl llm Gorman Cheem !oflul '
mm Anthracen "mnun- hom \nnu e dd ~

M 1. —nanidin mﬂw A rida,

Trimml wi
m D'gn th ma

luduM Floats. —l g for

llamu-,—

extent by the experience of breeders of animals, Mr. Darwin
many years ago became convinced that it is a general law of

s | Nature that flowers are adapted to be crossed at least occa-
- 3% | sionally by pollen from a distinct plant. It often occurred

3 | to him that it would be advisable to try whether seedlings
- 3% from crossfertilized flowers were in any way superior to
- 20 | those from self-fertilized flowers. It so happened that, with-
- 3t | out any thought of the above inquiry, he raised close to-

gether two large beds of self-fertilized and crossed seedlings
from the same plant of #inaria culgaris. To his surprise, the

i | crossed plants, when fully grown, were plainly taller and

more vigorous than the self-fertilized ones. As it seemed
quite incredible that the difference between the two beds of
seedlings could have been due to n single net of self-fertiliza-
tion, Mr. Darwin attributed the fact to some accidental
cause; but in order to test the matter, he prepared two more

! |beds from the carnation dianthua caryophylius, which, like

the linaria, is almost sterile when insects are excluded; and
hence the inference may be drawn that the parent plants

£1 | must have been intercrossed during every, or almost every,

previous generation. Nevertheless, the self-fertilized seed-

Bl lings were plainly inferior in height and vigor to the others.

3 | This was the starting point of Mr. Darwin's experiments,
conducted with all the refinement and minuteness necessary
for the most accurate of observations,

Of the conclusions reached, the first and most impbrtant is
that cross-fertilization is generally beneficial, and self-fertili-
zation injurious, This is shown by the difference in height,
welght, constitutional vigor, and fertility of the offspring
from crossed and self-fertilized flowers, and in the number
of seeds produced by the parent plants. The advantages of
cross-fertilization do not follow from some mysterious virtue
in the mere union of two distinet individuals, but from such
individuals having been subjected during previous gen-
omllom to different conditions, or to thelr having varied in
n manner commonly ealled spontancous; so that in either case
tlwlr sexual cloments have in some degreo differentiated.
Again, the injury from self-fertilization follows from the
want of such differontintion in the sexual elements, Thus
when plants of the ipomaa and of the mimulus, which had
been welf-fortilized for the seven previous gonerations, and
had been Jopt all the time under the same conditions, were
Intorcrossed one with another, the offspring did not profit
In the least by the cross, On the other hand, as showing
that the beneit of a cross dopends on the previous treatment
of the progonitors, plants which had boen self-fertilized for
the eight previous gonorations were crossed with plants
which hnd been intercrossed for the same number of gen-
erations, all having been kept undor the same conditions as
far as possible. Soedlings from this cross were grown in
(comp:tition with others derived from the self-fertilized
mother-plant crossed by o fresh stock; and the Iatter seed-

lings wore to the former in holght as 100 to 52, and in fertil-
Ity as 100 to 4,
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Under a practical point of view, sgrioulturists and horti-
culturists may learn muoh from the above conclusions.
Thus It appears that the Injury from the close breeding of
{animals and from tho solf-fortilization of plants does not
l'l""‘"llll") depend on any tenden ney 1o disewse or woakness
common to the constitution of the related parents, and only
indirectly on their relationship, in wo far s they are apt to
resemnble oach other in all respects, Including their sexual
| haturo; and secondly, that the advantages of cross-fertilizs-
tion -ln;-: od on the sexual elements of the parents having
some degree differontiated by the exposure of
ir progenitors 1o different conditlons, or from thelr hay.

| bocome In
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{ing lnlercmm‘d w nh Imli\ idunls thus exposed, or from "pon-
taneous varistion. Animals to be paired should

be kept under as different conditions s possible, and

lent results have been obtained from the interbreed
individunls reared on distant and differently situated lm
With all species of plants which freely intercross, by the aig
of insects or the wind, the hest plan is to secure seeds of thy:
required variety which have been raised for some gen.
erations under as different conditions as possible, and gow
them in alternate rows with seeds matured in the old garden,
The intercrossing of the stocks will yield far more favorals
results than any mere exchange of sceds,  Florists may leary
that they have the power of fixing each flecting variety of
color, if they will fertilize the flowers of the desired kind wity
their own pollen for half a dozen generations, and from the
scedlings under the same conditions, But a cross with any
| other individual of the same variety must be carefully pre.
vented, as each has its own constitution. After a dozen
gcncrutions of self-fertilization, the new variety will prob-
| ably remain constant, even if grown under different condj-
|tions; and there is no longer any necessity of guarding
against intercrossing.

With respect to mankind, Mr, George Darwin has con-
cluded, from a statistical investigation which has already
been reviewed in these columns, that the evidence of any
evil due to the intermarriage of first cousins is
{and on the whole points to the same being very small. Our
suthor infers that, with mankind, the marriages of nearly
| related persons, some of whose parents and ancestors had
lived under very different conditions, would be much less
injurious than that of persons who had always lived in the
| same place and followed the same habits of life. He sees no
reason to doubt that the widely different habits of life of
{ men and women in civilized nations, especially amongst the
upper classes, would tend to counterbalance any evil from
marriages between healthy and somewhat closely related
persons.

THE TRANSMISSION OF CORRECT TIME,

The public clocks in the city of Vienna, Austria, are st
present driven by a pneumatic system, actuated at the Im-
perial Observatory by an automatic arrangement connected
with an astronomical timepiece. The idea originated with
'an engineer named E. A. Mayrhope, who had long experi-
mented with the transmission of time by means of electrici-
ty, and at last gave it up in favor of pneumatic transmission,
which is free from the drawbacks and uncertainties con-
nected with the use of electric batteries, insulated wires for
transmission, delicate contact breakers, and other compli-
cated arrangements, Such annoyances have occurred in
the experiments made in this country, where electric armnge-
ments for the transmission of time have thus far never been
in use for any considerable period. Some years ago, & time
ball in the New York Custom House, intended to be regulated
by an electric current from the Dudley Observatory at Al

quired, which could only be expected from persons specially
engaged and exclusively interested in electric transmissions.
Therefore it is not to be expected that such an enterprise
can be successful until telegraph companies take hold of
the matter; and only in such case is there possibility of &
regular working of electric timepieces,

The method of Mr. Mayrhope consists in originating a
wave of compressed air, which is sent through airtight tubes
laid along the street gas mains to all the public clocks. This
wave is transmitted once every minute, when the minute
hands of all the elocks move forward the required distance.
It is intended to extend this system until it includes the clocks
in all the schools, public institutions, hotels, railroad depots,
and the houses of such persons as desire it.

There is no doubt that this method has the enormous ad-
vantage of simplicity, especially when applied to a great
number of clocks. Such a pneumatic tube may have ever
%0 many branches; and at the end of every branch the im-
pulse must invariably reach the moving lever which, pushed
by an elastic membrane, will propel the minute hand. Tt
must, howover, bo borne in mind that, by this system, the.
clocks will not move so instantancously as by the dm
ourrent, Eloctricity is transmitted over & telograph wire
with a velocity of from 4,000 to 12,000 miles por second, ac
cording to the perfection of the insulation; therefore the
motion of the various clocks will be practically mmmu
But the wave of compressed air, transmitted by R
ty of the atmosphere, moves only with the velocity of of sound,
which Is, on an average, only 1,100 feet, or little over one
fifth of & mile, per second, minus the resistance In the nar
row tubes, which may reduce It somewhat; 8o that it ve-
locity of transmission may vary from 25,000 to 70,000 times
loss than that of electricity, This, b of
teal importance, s it would only cause the clo :
second bohind for every 1,100 feet. WNM

correction wmldhooﬂbnpplhd." _
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But if we go into such close cal
time for difference In longitude
At the latitude of Vienna, b
nearly fortysix mi eslong: 4
uvhohumbuddwm




meridian .rm,mlun:ﬁm

t from tho contral station s there-
OF OVery o, always four minutes earlier, and for
a8 0 the west four minutes later, than it s at the
: X iy s for 40 miles, or two hundred
§ t

241,040 feot, Is at the rate of 1,000 feet
: o lttlo less than that of sound.
wost, would slightly
“sent

pnpﬂﬂpoofvth alr wavo, when going directly
noon from the contral station, it would arrive at
stution beforo the sun passed the meridian of such
orn station,  If we muke the caloulation for the latitude
fow York city, we como to the curious result that the
Wi i 1 alr, or the sound wave, travels west at
tho same rate as the sun does; as, in our latitude, the degrees
of longitude have a length of nearly 50 miles, which is
passod over by the sun In four minutes, being at the rate of
202,000 feet in two hundred and forty seconds, or very nearly
1,100 feet per second.  Therefore, if o pneumatic system of
transmitting time were adopted here, the impulse would, in
tubes running direotly from cast to west, be tmnsmitted at
the same rate ns the solar motion, and & wave sent from
Brooklyn at noon would arrive in five seconds in New York,
where it would then be exactly noon; and it woull arrivein
Jorsey City in another five scconds, where the sun would
then eross the meridian, and so on, traveling west and keep-
ing pace exactly with the solar time,
THE UTILIZATION OF RATS,
Most people have an instinetive aversion to rats, classing
them with snukes, bedbugs, mosquitoes, and other evils of
this world, allowed to exist by an inscrutable Providence for
reasons past human discovery, Boyond having a vague
knowledge that the heathen Chineo devours the murine tribe,
and deems the unsavory-looking rodent a delicacy, the
average thinkeron the subject can perceive no utilization for
the vagrant denizen of cellars and wharves, save (indirectly)
in his furnishing an object to be caught by the multiplicity
of ingenious traps which inventors have constructed, and
serving as a source of perpetusl nervousness to the wiry
Scotoh terrier who spends his days in searching for him un-
der parlor sofas, behind furniture, and in overy other shady
corner where the illogical canine mind concelves arat might
possibly shelter himself. The fact of the case is that the rat
in in reality n useful animal; and as we showed recently in
u discussion on bedbugs, it is a violent assumption for any-
one to suppose that any living thing does not serve, or may
not be made to serve, a useful purpose. Moreover, it is
equally erroneous to assert that o rat is a noxious beast. To
be sure, he breeds with astonishing rapidity, and he has the
failing of cannibalism toward his progeny. But so has his
arch enemy, the well fed tom cat. He is pugnacious, but
rarely attacks man save in defence of his life. On the other
hand, he is scrupulously neat, even more so than the average
male feline. As a scavenger, his labors are of great value in
the filthy cities of the Orient; and his tailis a marvel of con-
structive design and a source of perpetual admiration to the
anatomist. Unfortunately heis a pronounced kleptomaniac;
and this, with his supposed proclivity to take refuge in the
vicinity of female ankles, makes him a parishand an outcast
asmong four-footed things. Yet mark the inconsistency: On
the fair hand of the damsel, who shrilly shricks at the sight
of that wonderfully constructed tail whisking into a friendly
hole, may be a glove—or at least the thumb of it—made from
that despised creature’s skin, and called by courtesy a “ kid.”
On the head of paterfamilias, who ruthlessly pursues the
fugitive interloper with the kitchen poker, may be a felt hat
made from the rat’s fur, which exceeds in delicacy that of
the beaver, and which is sought after by a large corporation,
expressly organized for the purpose, in Paris. An eccentric
Welshman onee, in order to show how far the rat might be
utilized for clothing, spent three years in collecting enough
rutskins to make himself a complete dress, hat, neckerchief,
cont, waistcoat, trousers, and even shoes; six huudred and
seventy rats were immolated for this purpose, and the six
hundred and seventy beautifully orgunized tails were strung
together to form a tippet.
It is in Paris—that home of the utilization of everything—
that the rat is turned to the greatest number of uses. He
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pans, kettles, drums, and other objects for producing horrl:
ble noises, rush in at daybreak, Tho astonished rats precipl-
tately rush for the nearest openings, which are those in the
walls, But these, while largo enough to contain their bodies,
will not accommodate their tails, and the walls are soon
ornamented with a vista of those anatomically superh mem-
bers, whisking about like animated fcicles, Then arrives the
rat collector—a selentist in his way—who, with admirable

tly overtake tho solar movement; and if | dexterity, seizes the pendent taily, jorks forth the owner at-

tached thereto, and deposits him in o bag worn over the left
shoulder. The priviloge of catehing the rats 1s farmed out by
the authorities, and a profitable business it s,  The rats are
sleek and fat, and foteh high prices for their fur, skins, and
flesh—the latter doubtless appearing In the restaurants whoere
one may have * dinner for one frane with wine, bread ot dis-
cretion.” Rat flesh is not bad eating, at least so say those
who have tried it, our knowledge in the matter being limited,
It is delicate, white, firm, tastes like ¢hicken, and in China
the soup made from it is considered to bo equal to our well
known oxtail. In the Celestial Kingdom rats are worth two
dollars per dozen. In the West Indies the rats exist in enor-
mous numbers on the sugar plantations, and work great dam.
age by gnawing the growing sugar cane.  Each plantation
has its official rateatcher, who is paid by plecework, that is,
50 much a dozen for tails brought in.

The credit of suggesting the most oxtensive utilization of
rats is due to Mr. P. L. Simmonds, who has lately printed an
admirable work on these and other undev loped sources of
profit—from which we have drawn many of the curions facts
above given. Mr, Simmonds suggests that a profitable ven-
ture might be made from Kurrachee to Canton and Hong
Kong of salted rats. About 7,000,000 could be cured and
packed aboard a 400 ton ship. For the sake of curiosity we
quote Mr. Simmond’s estimate of profits: 7,000,000 rats at 6
cents per dozen, $35,000; salting, curing, etc., 60 per cent,
$21,000; total cost, £76,000; and 7,000,000 rats sold at $2 per
dozen, $1,166,660.60, shows a profit of $1,090,666.66. There!
No one can charge us—thanks to Mr. Simmonds—with not
having done our best to enrich our readers. Few journals
can claim the proud laurel which we boldly now grasp, of
having pointed out the way for any one to become a million-
aire. :
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A FIFTY THOUSAND DOLLAR BOTCH THAT THE PEOPLE
PAID FOR,

There will be found, recounted with much detail, in the
recently issued report of the Chief of Ordnance of the United
States army, about as glaring and inexcusable an instance of
waste of the people's money, through a series of mechanical
blunders, as can probably be found in the already long cat-
egory of expenditures for fruitless tests of military inven-
tions. Fifty thousand dollars have been squandered in an
attempt to manufacture one 9 inch cannon according to the
plans of Mr. Alonzo Hitchcock. The story of the various
botches and mistakes, which we summarize briefly below,
would verge upon the laughable, were it not well calculated
to render any thoughtful mechanic ashamed of the men who
did the work, as well as of those who permitted it to con-
tinue in the manner recounted for a period of over two
years,

The Hitchcock system of cannon making is based on the
welding together of 4 number of wrought iron rings, which
are seated on an anvil located upon the piston of a hydraulic
press, The latter is lowered as the rings are added, and a
furnace is provided for keeping the rings hot while being
hammered. In this way a gun is gradually built. This de-
scription is very general, but it will serve to convey a suf-
ficient idea of the invention to appreciate what follows,
Early in February, 1873, Mr. Hitcheock was granted an ap-
propriation of §50,000 for the manufacture of his gun at the
Springfield armory, and given the supervision of the work;
and every opportunity was afforded him for making the
most careful studies, But so vague were his plans at the
outsot that he neglected even to have working drawings
maude of a part of his plans until the meehanics had actunlly
begun labor thercon. The preparations consisted in blast
ing a pit 40 foet deep into the solid rock, lining it with con-
crete, and afterwards with a huge iron tank. Two months
later, after a part of the ponderous machinery above this had

furnishes employment for an army of hunters, who punmcl been erected, Mr, Hitcheock concluded to cut the holes,

him in his sewer fastnesses for the sake of his skin,  In the
great abattoirs of the city mits exist by the million. One
proprietor, on becoming nearly driven from his premises by
the rodents, threw a dead hotse in a walled inclosure, and
then stopped up all means of escape, so that the rats, at-
tracted by the bait, could not get out. In one night 2,650
rals were caught in the trap and killed by men armed with
clubs; in a single month, 16,050 of the animals were thus
destroyed. 'We note this case mainly in connection with n
curious utilization of rats, wherein dead animals of all kinds
are placed where they can get them as an easy way of dis-
posing of the refuse flesh and securing the valuable bones,
A rogular pound, surrounded by a massive stone wall, is pro-
vided for this purpose by the city authorities of Paris, and it
I8 the regulsr morning’s work of thoso in churge to remove
the besutifully polished skeletons.

Of course, when thus pampered, the rats multiply amaz-
Ingly, and therefore once in & whilo s grand batfue Is neces-

sary to reduce their numbers. The way in which this is|
conducted Is curious. Horizontal holes are bored all around, |

In and at the foot of the inclosing wal’s, the depth and diame-
ter boing respectively the length and thickness of o rat's
body. Upon the morning of the battue, men armed with tin

{ which received his steam hammer supports, down four feet
; This was then a very slow and difficult operation, as blast-

ing, owing to the concrete, could not be resorted to. Finally,
lin August, 1874, the hammer was bullt, and steam was I;vt
; on; but the machine refused to work. The hammer bound

against the steam cylinder, and unlimited fling of shafts be
came necessary, ‘' Had Mr. Hitcheock made a careful In
spection of these machines when ho visited the lronworks
for that purposs,” the reporter says, ““ this wonld not have
happened. " Then it was discovered that, through o blunder,
the anvil pit was not deep enongh, snd more alterations had
to be made,

By April, 1875, moro than two yoars after the work had
begun, the furnaces wore furnishod, and tested satisfactorily,
{and proparations were made 1o heat one of the gun diska,
Prior to beginning work, tests were made of the water bot
tom on which the disks rest in the furnace; but through
some stupldity, the oxhaust valve of the same was closed, so
| that steam was generated, which drove back the water in the
supply pipe. Thereupon *somebody,” in a state of great
excitement, oponed the valve suddenly, rolloved the steam
pressure, in poured the cold water, and of course the water
bottom crucked. The diary of the ordnance lieutenants en.

gnged upon the work now becomen amuslng reading. We

quote o fow extracts: “April 7. Mr. Hitehicock proposes to

muke n false bottom of sand.” * April 8. Tried to resolve

pleco in heating furnace through the door with a wrench-

shaped tool, Piece stuck on hearth, nnd gaspipe handle

grew soft by heat, and bent. Hammer necidentally dropped

on the furnace lid crane, which was standing directly under
it. Mr. Hitchcock at the throttle.” *8:25 P.M. The top

plece " (suspended in hammer furnace) s lowered; it

wirikes ono of the corners of the cast iron center, melts the
gorner, and topples the piece over. 328 P.M.  Fortunately
by this time It 18 too cold to stick. 8:85 P.M. It is deciced

to draw fires,”  Mr. Hitchcock decides that n cast Iron water
bottom i easentinl; but two days later he changes his mind,

and conoludes to tinker the old cracked bottom with an iron
hoop, This promptly burst on being used, and the inventor
set ubout making a wrought iron water bottom, having a
locomotive tire for a rim. This was made and inserted, and
operntions now progressed to the welding of several cisks—
not, however, without an interesting variety of nccidents
which we shall not recapitulate. The sixth piece to be
added was nccidentally dropped, and the unfortunate water
bottom was again damaged, and caused to bulge and leak.
The pleces welded were cut up and the welds found bad.
More alterations of the machinery followed, and at last, in
June, fires were again started; but, to quote the official re-
port again, *“Mr. Hitchcock dropped the hammer upon the
first ring, and found himself unable to raige it ngain.” The
anvil had not been properly adjusted, the hammer fell too
hard, and away went the cylinder head, Two weeks later,
another attempt was made to weld together two large disks
to form the breech of the gun. But ““the hook at the end
of the chain sustaining the transfer tongs became heated,
and straightened out, allowing the upper disk to fall. Be-
fore the disk could be placed in proper position, it had be-
come chilled, had to be reheated, and finally a weld was
made; but this, on examination, was again found to be ex-
ceedingly bad.”

We have given the above in some detail in order to exhibit
to the reader the placid effrontery with which Mr. Hitch-
cock, in his letter dated June 24, 1875, declining to proceed
further with his gun, explains the reasons for this grand
sories of botches and blunders, We quote cerbatim: “ Not-
withstanding the machinery, all works satisfactorily; I find
that, by practical operation, there is great danger of uncer-
tainty about the old reverberatory furnaces, which we now
have in the works. This was, however, well understood by
the Ordnance Board; and all practical furnace men knew
that there are better furnaces in use, as, for instance, the gas
or Siemens' regenenative furnace; but simply for prudential
motives, it was deemed sufficient to test my mechanical
mode of welding up guns as I proposed, leaving the furnaces
to future consideration if the machinery would do the work,
a4 was promised. We are trying to make impossible things
possible, and going squarely in the face of all known facts
in science and practical knowledge that have been developed
within the last ten or twelve years.”

Mr. Hitchcock makes these statements after two years and
nine months’ experiment, and after the $50,000 of the peo-
ple's money is all but exhausted.  With reference to them,
Colonel Benton says: ““ All parts of his gun machinery, in-
cluding the furnaces, were designed by Mr. Hitcheock, and
were constructed under his immediate supervision and with-
out limitation in the selection of the nature of the furnace.”
Further comment is needless.

Explosive Compounds,

Two more instances of unexpected decomposition, accom-
{panied with some degree of viclence, have lately been
brought to our notice. The first happened with fodide of
strychnia: a bottle, in which some of the salt had been long
kept, was held near the fire, to warm the glass and loosen
|the stopper.  An explosion suddenly oceurred, seattering
the glass and badly wounding the hand. The other accident
wus related by Mr. B. F. MclIntyre, at & mecting of the
Alumnl Assoclation of the New York College of Pharmacy.
| On distilling essential oil of bitter almonds over niteate of
{silver, to free it from prussic acid, toward the end of the
operation the material in the retort violently exploded, break-
ing all the glass apparatus in the proximity, but deing no
further dumage. Neither explosion can be very easily ex-
| plained; o fact, few explosions can, except In a general
{way. In regard to the iodide of strychnia, it is supposed
' that the substitution compound had formed, on decomposi-
| tion, somo iodide of nitrogen, in & somewhat similar manner
1o the production of that substance when lodine is treated
| with an excess of ammonia.  As to the reaction which oc-
| eurred botween oil of bitter almonds and argentic nitmte, it
| may bo sald not to be altogether oxtrmordinary, as the silver
Is known to readily form explosive compounds with s num-
bor of organie substances.  The only wonder is that no men-
ton has been made of it before this time, for the rectification
of the essential oil over nitrate of silver b not an unfrequent
| operstion, while it seldoms happens that one has occasion 0

hoat old fodide of strychnia.
D —o

To Protect Molten Lead from Explosion.

Molten lead, when poured around a damp or wet Jolnt, will
often convert the water into steam so suddenly us to cause an
explosion, scattering the hot motal in every direction. This
trouble may, it is sald, bo avoided by putting Into the ladle

& bit of rosin the size of & man's thumb, and melting
fore pouring. e

‘




PRACTICAL MECHANISM,
BY JORUA DOAK,
Nuw Spes-No, XXIV.

PATTERN MAKING, —NENOH WORK.

Round columns are either plain, fluted, or of a mixed de-
slgn to agreo with the square columns in the same building.
Fig. 180 reprosents  plain round column; but it must be re-
membored that, even though the shaft be plain, the design of
tho base and cap may be modified nccording to taste. In the
case of 50 simple a one as wo have illustrated, it would
probably be cast solid as represented ; though if of very large
sizo, as thoso in the crypts of churches, perhaps 18 inchos in
dismoter, & great deal of motal would bo saved by slmply
casting & plain round shaft with tho monldings, N and O,
upon it, and of s length measured from tho lower part of the
base to tho top of the cap.  This onuting takes the welght of
the building. The base, B, with its moulding, B M, and the
cap, C, with its moulding, C M, are thin castings fixed to
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the column by screws. P P are the core prints.  Little noed
be said as to the method of preparing a pattern of this de-
scription,  If small, it will be turned from the solid wood:
and if lurge, it will be lagged or staved up, a8 we have de-
scribed on page 101 of our current volume, In any case, the
pattern must be made in halves, Bome foundries require n
half-core box; while in others, the core is struck up in the
manner deseribed on page 220, volume XXXV, We may
now pass 1o the consideration of the fluted column shown in
Fig. 181. D isa plan of the peculiar cap required for this
kind of column; it is neither square nor round, but of a
shape which harmonizes besutifully with the carved work
below, all of which, including the eap, is added afterwards,
the column being cast & plain round above the membor
marked N, and also below that marked O, The extension,
A, in the part which passes between the Joists of the floor-
ing; it is often flattened to wdmit of this, as shown at C, Fig.
182, B is a section of the column through the fluted part,
It is not thought necessary to show the prints, as they would
be similar to those shown in Fig, 180, the lower one being
flattened if the extension, A, were required,

We have now arrived at the most lmportant part of this
branch of our subject, and that s, how to maske the fluted
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pattorn column #o that it may bo extracted with facllity from

the mould; for, by referring to Fig, 181, it will be scen that |

the rammed sand, by en-
tering the flutes, would
lock the pattern down un.
loss this diffieulty were
provided for. To over
come this dificulty, we
refer the reader to Figs,
188, 184, 185. Fig. 183 is
a sectionnl view of a col
umn, tarned extra large at
the part intended to be
futed so us to form a plain
core print all around the
column, A convenlent
numbor, divisible by 8 or
4, of flutes must be taken; we have taken 12 flutes in the
hnlf column, A suitable core box must be constructed with,
way, four Mutes; these cores, when packed around the
mould, will eore out the futes in tho eolumn,  This method
is only given because there may be special cases where it
would bo most suitable; but it is not that generally adopted.
In Fig. 184, each half of the column is formed of three
pleces, which are held to-
gother by taper dovetalls;
in this cuse the middle
plece In first drawn from
the mould and then the
side pleces,  This method
will accommodate any
even number of flutes, and
5 quite practicable; the
objoction to it, however,
is that the dovetails are
liable to stick, and also
that, when the middle
plece is drawn out, the
side pieces sometimes fall into the mould, to its irretrievable
injury.
Fig. 185 represents the arrangement in most general use;
.l'l'g- 783, it is not nearly so expen-
sive a8 that shown in Fig.
183, nor Is it open to the
objections mentioned in
connection with Fig. 184,
The three pieces marked 8
are the main staves of the
column pattern, but the
number is not arbitrary.
We may take four or any
other number, depending
on the size of the column;
it is advisable, however,
to have as few pieces as possible. What we have to do is to
notice the direction taken by the pieces as they are drawn
out, and if it appears that the flutes do not escape properly,
then a larger number of divisions must be made. The pieces
marked s are the supplementary staves in which the flutes
are cut; they are attached to the inner staves by screws,
which are removed by the moulder, who is then able to ex-
tract the pattern. The side pieces, 7 7, are then drawn out,
and lastly the lower pieces, the process being, it will be
noticed, the reverse of that shown in Fig. 183. In each case,
the line, A B, is the parting line of the pattern, which must
always occur in the middle of a ridge and notin a flute.
The flutes should be cut out to & balf circle, and eased off
slightly towards the ridges with sand paper. They must not
be in the least undercut, because of the draft in the mould.
The pattern should be made as smooth as possible by alter-
nately sand-papering and varnishing, using well worn sand
paper to insure smoothness,

'“:n Fig. 186 are shown what are called bastard flutes,
'heir use gives a chea »

but mnot beautiful st)'l: 22 Z56.
and they are sometimes
employed on lamp posts
and columns in the
cheaper class of tenement
houses, The flutes, it will
be noted, are made shal-
low and of a shape to per-
mit the whole half pattern
to be removed from the
sund,  The flutes are cut
out of the solid, the front
ones being the deepest and the side ones so shallow that
many of them are scarcely distinguishable.

In columns whose designs are of a mixed character, the
methods illustrated for fluting are equally suitable for cablo-
ing, us shown in Fig. 185, where the cableing is shown in
dotted lines; while rosettes, rope mouldings, and the like,
are either nttached by wires, as shown in the illustration of
#quare columus, or they must be cast separately and after-
wards aflixed by screws, as are many other ornaments whoso
shapes preclude their being moulded solid with the columuns,

B
Dinmond Cutting by Girls,

Messrs. H. Cohenno & Co., of New York city and Boston,
Mauss., write to may that the Dutch Israclites have never re-
fused to instruct American boys, but have consented to do
80 I paid & proper remuneration, such ns they thomselves
hnd to incur to learn the business; and further, Mr, Mormo's

7%y 755,

Fre 1854,

&

l|m~n were not discharged, but left voluntarily. ‘ﬂ..’.b

|

[APRIL 21, 1879,

way that they are not able to discover where Mr, Moruy

girls are at work.
il A A

ORGANS, OLD AND NEW,

In the organ the notes are produced by pipes of dmm
lengths, shapes, and materinls, supplied with air by bellowy
and operated by keys which admit or cut off the supply,

The dimension of the instrument is designated by the
number of feet of length that its largest pipe measures, form.
ing the lowest note of the key board. Thus we speak of an
organ of 82, 16, or 8 feet. An instrument which possessss
open flutes of 82, 16, 8, and 4 feet, and a principal an octave
above the latter, has a compass of 8 octaves, Large organs
sometimes have five key boards, one above another, The
firut, nearest to the organist, is that of the choir organ, The
wocond, that of the great organ.  The third, the swell key
board.  The fourth, the recitative key board.  The fifth, the
ceho key board.  Below these is the pedal key bonrd, played
by the feet.  The music of the organ i sometimes written
on three lines, the two upper ones for the hands and the
under one for the pedal key board,

Fig. 1.
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An Organ blown by Wind- Power, 100 B. C.

In the ““ Spiritalia” of Hero of Alexandria, who flourished
160 B.C., we find a description of an organ blown by the
agency of a windmill which works the piston of the air
pump. Its invention is, perhaps, to be credited to Ctesibus
of Alexandria, though it is likely that it was the result of
the gradual improvement by various parties through the cen
turies. The reconstruction of it, given in Fig. 1, is taken, with
other engravings presented, from Knight's “ New Mechanical
Dictionary.”#® The descrintions of it by Athenweus, Vitruvius,
and Claudian render it certain that the pipes were musical,
and blown by the force of water, instead of expansible air
bellows.

Fig. 2.
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Fig. 2 shows several old methods adopted for supplying
wind to the organ; the arrangemont of the keys and the man-
ner of manipulsting them are also illustmted.
A is u representation by Father Kircher of a very primi-
tive form of Hebrew orgun, the «mmmmﬁn.'h ‘
this, wsin other of the earlior organs, & Wﬁlm "ol
the purpose of the wind chest, Sy MO
B in copled from the sculptures on an obelisk
tinople, erected by Theodosiug, who died A.D. 89
C 1% u pneumatic organ of tho tenth century;
from an ancient psalter in the library of Trinit

..




. M jori's « Thesaurus D * s said to have

on from a manuscript of the time of Charlomagne,
1 King David seated on his throne, his scepter in
“one hand and a lyre in the other, on which ho appears to bo
playing, accompanied by several instruments, including the

Fig. 3 is from an en-
graving in the ** Thoeorea
Musica” of Franchinus
A Gaffurius, printed st
7 15 Milan, 1492,
r < F. Fig. 4, shows the
| aneient mothod of blow-
| ing. On each bellows is
fixed a wooden shoe; the
men who work them hold
on to a horizontal bar, and,
inserting their feet into a
pair of the shoes, alter-
nately raise one and de-
press the other,

G is what was formerly
known as the “ positive,”
in contradistinetion to the
““ portative” organ. The
latter, as its name implies,
wus portable, being car
ried in processions by one
person and played by an
other; it was also called
the “‘regal " or *“ rigol.”
The former was fixed
in position, and, when
carried in a procession,
it and its stand were
placed on o car, An
orgun of this kind was
afterwards placed be-
fore the great organ
in churches, the two
constituting a single
instrument, the *“ posi-
tive " being the origin
of what has since been
designated  the choir
organ.

The devices required
in order to make a
pipe sound or speak
are: the Dbellows for
supplying condensed
air; achannel for con-
ducting it to the pipe;
a valve or other con-
trivance for admitting
and cutting it off; and
and a lever for open-
ing and closing the
valve.

The pipes are of two descriptions: the mouth or flute pipe
(technically called flue pipe) and the reed pipe, which are

Fig. 8.
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a solid plug, having apertures for the passage of the reed
and its adjusting wire, Tho reed is s cylindrical or slightly
tapering tubo of brass, having a narrow longitudinal slit in
front, covered by a thin plate of metal called the tongue,
which is made fust to the reed at its uppoer part, but s free
at the lower end,  The back part of the reed s cut off slant-
ing at its lower termination, over which a plece of motal is
soldered, Tho pitch of the reed pipe depends on the length
of the tongue, which is adjusted by means of the tuning wire
above mentioned; the quality of tone depends on the pipe.

A stop consists of a series of pipes agreeing In quality of
tone, or timbre, but differing in pitch.  When any particu-
Iar stop i8 deawn the keys will play on the corresponding st
of pipes. The stops are designated by figures or by words
intended to be descriptive of the quality of sound, na flute,
oboe, voxr humana, cte.

Two or more key boards are required to enable the per-
former te produce all the notes in an organ of more than one
stop. In a large organ the different series of stops aro so ar-
ranged as to form three or four scparate instruments,
each having Its own set of keys, wind trunk, wind chest,
sound board, ete. Theso have been distinguished by dif-
ferent nnmes, as the great organ, the choir organ, and the
swell; also the pedal organ or foot keys which act on the
Inrger pipes,

Couplers are also brought into action at will, which con-
nect the keys on different banks 80 as to make them act to-
gother when one is played. The effects are also varied by
tremolo und swell, which give respectively quavering and
rising and falling force of sound. The feet of the pipes are
inserted in the upper or stock boards, above the bearers and
supported on racks—thin boards mounted on pillars. The
pipes of the larger stops, however, take up so much space
that they cannot be placed immediately over their proper
groove, but they may be placed in any convenient position,
oven outside of the case, and air conveyed to them by means
of grooves cut in the upper boards and covered with parch-
ment, forming closed channels,

The key movement, in its simplest form, comprises: the
key, a pivoted lever, which being pressed down at one end
causes the other end to raise the sticker, a small wooden rod
depending from the end of a second lever above, which is
thus dopressed at its opposite end, drawing down the pull
wire and opening the valve,

The foregoing description will give an idea of the general
principles governing the construction of organs, though
there are many mechanical details and improvements intro-
duced into modern construction to which we have not space
to refer.

The bellows communicate with the wind chests, which act
as reservoirs and distribute the air to the different pipes, as
the finger or foot keys are pressed down. The pressure of
air is regulated by a weight on the upper part of the reser-
voir, usually about 15 Ibs. to the square foot. The differ-
ent parts of the organ are now commonly supplied with air
under different pressures, soparate bellows being used for
each pressure.

The wind chest is an airtight box communicating above
with the sound board, an oblong frame or box of wood di-
vided by parallel strips into channels or compartments com-
pletely separated from each other. Holes corresponding

each further divided into several varieties. Mouth pipes, so-
called from having a mouth and lips similar to those of the
flazeolet, are either of wood or metal. The latter are thom!

with the number of ranks of pipes are bored through the
upper part of the sound board into each chaonel. Its
lower side is covered with parchment or leather, except on

observable at the front of the organ case, and are cylindri- :that part where the channels communicate with the wind
cal in cross section. The wooden pipes are rectangular in | chest and aro closed by clack valves opened by means of
section, the sides being in the proportion of 5 to 4; the in- | pull-down wires operated by lever connection with the keys
terior is usually sized with glue. The upper end is open, or i and brought back by a spring, On the upper side of the

is closed by a tompion made airtight by = leather covering. |
The other end is closed by a block to which three of the
sides are glued, & narrow aperture being formed between |
the block and the front side, by beveling this side so as to
have its sharp edge on the interior; this is called the upper
lip or windcutter. Another block is arranged 8o as to leave
a narrow space between it and the block. The hollow cylin-
der, through which air from the bellows is supplied, is let
into this block. A mahogany cap, hollowed out on the
inner side 50 as to leave the aperture free, is fastened to the
front of the pipe below the mouth. The aperture between
the cap and the block, called the plate of wind, admits the
compressed air from the bellows In a thin stream, which,
being forced against the mouthpiece or windeutter, pro-
duces a musical note determined in piteh by the length of the
column of air set in motion. In order to voice the pipe—
that is, improve the tone—the edge of the block opposite the

upper lip is alightly pared away and serrated so as to divide ‘

the plate of wind and direct it against the inner edge of the
lip. The pitch of a note depends on the length of the pipe,
while the tone or timbre depends on its diameter, its shupe,
or on the kind of wood employed; that yielded by pipes of
hurd woods, as mahoguny, being more clear, while the softer
woods yleld a mellower sound.

The chimney-top pipe has a small open tube in the top
plate for the purpose of sharpening a note: a similar effect

sound board, at right angles to these channels, a set of grooves,
corresponding in number to the number of stops, is formed
by screwing down thin pieces of hard wood, termed bearers.
These communicate through holes with each of the channels
below, and each has a register or slide, & little thinner than

Fig. 5.

Sewing-Engine for the l:&-n Rowol ABert, Hall of 4n
land.m

and Sciemces, No Kensington,

Is sometimes produced by a holo fn the tompion. Metallic
mouthpipes aro made cenical at their lower termination,
and where this cone and the cylindrical portion unite is an
aperture occupied by a thick plate of soft metal, called the
languette, nearly closing the tube, but leaving a small open-
ing for the wind plate, formed with the upper lip,

The thickness of the stresm of air admitted to the pipe
may be diminished by turning down a projecting exterior
lip oo the plate.  The reed pipe Is closed near the bottom by

| the bearers, but exactly fitting the groove In length and

width. The slides are pierced with holes corresponding in
number and size with those of the sound board, so that, by
drawing out or pushing in any particular slide, it {s caused
to open or close the holes in the sound board, and supply or
cut off the air from the range of pipes above it

In organs of the largest class as formerly constructed the
operation of the keys was & work requiring, In addition to

musical skill, o large amount of hard bodily Iabor. It is.uld
that the porformer on the great Haarlem organ Was obliged
to strip preparatory to commencing his work, and retired
covered with perspiration at the end of the hour’s perform-
ance, This Is one of the Iargest instruments in Europe,
having 00 stops and 8,000 pipes. One at Seville has 5,300
pipen, The expenditure of wind varying greatly, necording
to the serlos of notes produced, the tension of the air supply
was very differont at different times, causing a variation in
the purity of the tone and dificulty in opening the valves
when undor high pressure.  These difficulties were remedied
by the pneumntic lever of Barker, in which small subsidiary
bellows operated by the movement of the key are employed
to dopress the wires by which the valves are opencd.

Where an extraordinary large supply of air in required, it
may be furnished by blowers or bellows operated by hydraun-
lic or steam power. Fig. b illustrates the blowing engine
employed for the great organ at the Albert Hall, South Ken-
sington, London, England. It is a vertical beam engine
having two steam cylinders of 7 inches diameter and 24

Fig. 6.

Lascell's Organ-Blowing Appevatws (Dr. Purtridge’s Chureh,
Brooklyn, N. Y.

inches stroke, and two blowing cylinders of 24 inches diame-
ter and 24 inches stroke. Its principal duty is to compress
and sttenuate air for blowing and for mechanical purposes,
such as opening and closing the stops. The valves of the
blowing eylinder are of india rubber. The upward stroke
exhausts the air from vacuum receivers, to which it is con-
nected by zinc piping, and the down stroke exhansts the
pressure receivers to which it is similarly connected. In ad-
dition to the ordinary governor, it has two throttle valves
connected respectively with the pressure and vacuum re-
ceivers: so that when the former is filled with air at 1} Ibs.
pressure above, and the latter with airat 1} Ibs. pressure
below, that of the atmosphere, both throttles are closed and
the engine stops, thus regulating the supply according to the
ever-varying requirements of the organ.

A horizontal engine of 18 horse power, driving a crank to
which six large bellows are connected, furnishes compressed
air to the reservoirs which supply the pipes.

The giant organ is 60 feet wide and 70 feet high; the four
center pipes, which are over 40 feet long, weighing nearly a
ton each. The instrument was erccted by Mr, H, Willis, and,
according to the English Mechanie, is the finest in the world,
having five claviers (four manuals, extending from C Q to C
in altissimo, and one pedal from CC C to G). The pedal
organ consista of 21 stops; the first manual clavier, or ehoir
organ, including the echo organ, comprises 20 stops, all the
pipes in which are of moetal. The second clavier, or great
organ, contains 25 stops, only two of which have wooden
pipes in the bass notes. The third clavier, or swell organ,
comprises 25 stops, and these are all, with the excoption of
the basses of two stops, of metal. The fourth clavier, or
solo organ, has 20 stops, making in all 111 stops; then there
aro 14 couplers and 32 combinations,. The total number of
pipes is closo upon 9,000, anid these rmogo from 30 inches
diameter down to the sizo of & straw, and from 40 feet in
length down to 6 inches,

Fig. 6 llustrates an organ provided with the hydraulic
blowing apparstus designed by G. W. Lascell, Brook‘ lyn,
N. Y.; a Is the cylinder, the piston rod of which 5 ix attached
to the cromhead of a reciprocating frame, o, by which the
movable dlaphragm, 4, of the double-acting  bellows is
operated, altoruately forcing the air through the pipes, ¢, o
into the wind chest, £, from which it is distributed by lh;
trunk, g, to the organ bellows, A.  The wheel, i, is connected
with a wire that controls the lever, £ of the governing valve
of the water supply pipe. As the bellows, A, becomes in-
fated, the block on its upper lid strikes against the lever, m,
closing partially or entirely the valve, and automatically .u.-
ulating the supply of air to the demand. By means of &

hand wheel, 4, which can be convenlently reached by the or-




i
f
1
!
‘;.
3
$
.
}
|
,
1
]

n valve, & is opened or closed for admitting or cutting
off the water supply. In this engine tho crank is dispensed
with, and the valve gear so arranged as to prevent stoppage
on the dead centers.
—————————————————————————————————

Communications.

Panger of Galvanized Cooking Utensils, Water
Plpos, Ble.
To the Bditor of the Scientific American :

Sceientific American,

[APRIL 21, 18%;.

My Italians are beautics; nearly the entire body of the bee
is o light straw color. If bee keepers would study more
closely the habits of bees, the profits would be greatly in-
creased,

West Gorham, Me, L. E. Cortox.

On Color and Disease.
To the Editor of the Scientific American :
There is something in the color of animals, especially of

the feet of animals; but I think your correspondent (page

the case, says Mr. W. Willmott, in the Pllanm'aml
Journal, the discovery would be of much value. “For 4
account of some excellent exporiments, showing the effect of
borax on substances readily capable of fermentation and
putrefaction, I would refer to a paper by J. B. Schnetzler, in.
gerted in the ‘ Year Book of Pharmacy ' for 1875, page 849,
Though, in these experiments, beef, veal, and portions of
gheop's brain, were wholly immersed ina concentrated s
lution of borax, the result was not completely successful
{ There was no putrefaction, but the meat had an odor m;

1900, current volume) is mistaken in regard to the pigs eating | generds.  In the case, however, of the dead horse, not only

I notice in your jssue of March 8l an item from the Dewdsoke | a poisonous plant, which caused their white hoofs to drop ' had the borax kept intact the part with which it was jm.

Tndusirie Zeitung on the deloterious effects of zine oxide in

toys, etc., and from tho remarks preceding judge tbnf you |
agrea with what follows. I bave always in the practice of
my profession (analytical chemistry) strongly deprecated
the use of galvanized articles, water pipes, culinary uteunsils,
tanks, ete.; but am well aware that this is a point on which
the dootors disagree. I would like exceedingly to have the
matter argued, in your excellent paper, by disinterested par-
ties, for I have somewhat my=elf to say on the subject.

I know that the water boards of certain cities hold certifi-
cates from practical chemists to the effect that galvanized
pipe is harmless and the best for general use, and that citizens
are advised to employ it. I consider the use of zinc-coated .
pipes or vessels for culinary purposes both filthy and dan- |
gerous to the public health, whether they are used cautiously |
and intelligently, or rashly, like the farmer who purposed
to boil down cider and sour apples ina galvanized tank. i

In large houses, where thereare great lengths of galvanized
piping, much zinc goes into the gystems of the inmates, pro-
ducing more or less ill health and discomfort; T have heard
complaints of milky drinking water on the breakfast table,
ete., proving that the servants draw water for use directly
from the pipes without allowing any to run to waste.

That zine-lined pipes contaminate water flowing through
them for very long periods is plain from the following: The
water for my hothouses flows through 190 feet of inch gal-
vanized pipe from the street main; the water is from Wen-
ham Lake and proverbially pure; the pipe has been in posi-
tion and daly use for seven years; even now the first water
drawn from this pipe in the morning is quite opalescent
from hydrated oxide of zine. T would be loth to drink such
water; and believing that what is unfit for animals' use from
metallic contamination cannot benefit plants, I have given
directions that at least ten gallons shall run to waste before
the water is used. Such precautions are rare in dwelling
houses, I am sory to say.

If we can have this matter discussed in your journal, and
perhaps settled one way or the other, much good may acerue.
I feel convinced that zine misused is doing great mischief to
publie health. Davio M. Baron.

Salem, Mass., March, 1877.

[We shall be pleased to receive such information as any of
our readers may have to offer on this subject. But we are
inclined to think that there is not room for lengthened argu-
ment as to whether galvanized pipes are or arenot a safe and
desirable medium for the conveyance of drinking water.
They are unquestionably dangerons; and if further evidence
than that above offered by our esteemed correspondent is de-
sired, it can readily be had by consulting the back numbers
of the ScresTrFic AyerrcaN. In fact, in our present num-
ber, under the head of Answers to Correspondents, in the cor-
rection of a reply given to W. D., we republish a few facts
bearing upon the matter.—Eps. |

A Woman’s Success with Beow.
T the Editor of the Seientific American :

I am a reader of the SciENTIFIC AMERICAN, from which I
obtain much valuable information. I am wintering fifty
swarms of bees on their summer stands, some of them being
nearly buried in snow. They are doing finely. T have of my
own a system of management entirely original. My hives are
so constructed and arranged that 1 have the swarming pro-
pensities of bees as completely under my control as does the
stock miser an increase of his cattle, sheep, or swine. 1
bave no increase by bees swarming unless 1 desire it; Iturn
the whole force of bees to storing honey in the boxes con-
nected with the hive. Ample room is given in the boxes for
storing honey, so that the bees will fill thirty boxes as
quickly as they would three in an ordinary hive. The boxes
are so casy of access that the bees enter and commence work
without the least hesitation. When I want an increase of
swarms, I do not divide or make artificial swarms, But

off.

During the war I was in the artillery service, and it wasa
noted fact that a horse’s white foot would get sore when
others would not. “ Scratches,” some called it; and at one
time every white foot in a battery of 156 horses was sore,
and with few exceptions the rest were all well. They did
not graze, but only got the regular rations of oats, corn, and
hay, sent from the North and West, and could not have

standing in wet and mud, making it impossible to keep the
hoofs clean during a Virginia winter with the poor facilities
at hand. But how it was that the white feet only were af-
fected we never could explain.

Baltimo:re, Md. Frep. W. WiLp.

How Safes are Blown Open.

A criminal lately gave toa reporter of the New York Herald
the following mode of introducing powder within a safe for
the purpose of blowing open the doors.

“ What tools did you use in drilling the holes?” asked the
reporter,

“@Good cracksmen don't use tools,” answered the burglar.
“T'll show you how to blow open any safe in New York
without any tools. Just take me to a safe.”

There happened to be a safe in Judge Kilbreth's private
room, and the writer acquainted the magistrate with the
prisoner’s proposal. ‘““ By all means,” said he, ** let uslearn;”
and in a moment the room was filled with spectators.

The prisoner knelt beside the safe, which was locked.
“TLook,"” said he, “at this door. Tts fits so tightly that no
instrument can be introduced in the c¢racks and powder can-
not be inserted. 8o far so good. The burglar,” continued
he, “simply sticks putty all along the cracks except in two
places, one at the top of the door and one at the bottom,
where he leaves about an inch of space uncovered by the
putty, At the lower place he puts a quantity of powder and
he sucks out the air from the upper place, either by a suction
pump, which is the better way, or by his mouth. The
vacuum created in the safe draws in the powder through
the small crack below. The entire work does not occupy
more than five minutes.”

The above diagram illustrates the method described. D
is the safe door; E E are points left uncovered by the putty.
The powder is placed at the lower point, the suction pump
at the upper one.

—_——

Borax as an Antiseptic,

Atarecent meeting of the Pharmaceutical Society, London,
Mr. Robottom made some very interesting remarks on the
discovery of borax in Southern California, and related avery
remarkable and someshat romantic incident. Traveling on
one occasion, weary and unwell, across the bed of what had
been at some former period a vast salt lake, and from which

after a closo study of the habits and instincts of bees, I am
able to have them swarm out naturally, at any designated
date in the swarming season, which [ may arrange in early
spring. My bees average me a clear profit of over fifty dol-
lars a year for each hive I keep, by sale of surplus honey In
glass boxes. 1 am satisfled that bee-keeping Is profitable
even in our eold New England climate, where the honey sea.
#on is short,

I bave the Italian bees, and find them greatly superior to
the common beo In many points. They will colloct double
the amount of honey in the same locality. Thelr vigor in
withstanding our cold climate is a strong point In thelr
favor., They also resolutely protect themselves from the
ruvages of the bee moth, whils the comman bee often falls o
prey o its ravages, Then their beautiful color and large
size render them objects of admiration. Then they soldom
sting, or show any signs of anger, 1 have furnished severa)
of my friends with full swarms of Italian bees in my hive,
and they have in each case been highly pleased with them

| and upon it, with but little hesitation, sat himself down to
jrest.  The sun was shining fiercely, and the water ho was

some hundreds of tons of native borax are now dug out and
obtained, he saw in his pathway the dead body of a horse,

carrying was hot and unfit to drink.  He, however, bathed
his temples from the vessel containing it and fell refreshed.
Then, with his mind bent on discovery, he commenced a
post martom on the body of the horse. To his astonishment,
thoughi the temperature around him was almost too high for
endurance, he found that no decomposition had taken plnce,
but that, on the contrary, the flesh, as such, was in a perfectly
sound and good condition, On inquiry, he was told that the
carcase had been lying on the bed of horax, which was {m-
mediately underneath it, during the whole of the previous
six months.  Thereupon Mr. Robottom srrived at the con-
clusion, and very naturally so, that tho borax had been fn-
ftrumental in preserving the flesh, and in entirely proventing
those putrefactive changes which under ordinary circum-

' mediately in contact, but, inferentially, the whole carcsss
had been brought successfully under its preservative influ-
ence. It is difenlt to acquiesee in a conclusion such as this.
Borax, in fact, possesses no such power. As an antiseptie it
is inferior to boracic aeid, whilst boracic acid must yield in
turn to earbolic and benzoie acids. And yet meat will pu-
trefy in an atmosphere of the latter though entirely cut off
from contact with the outer air. ITow then, in the present

| eaten any poisonous plants. We attributed the sore feet to | instance, is the preservation of the body of the horse unders

| burning sun to be accounted for? Presuming the statement
of Mr. Robottom's informant to be correct, it would seem to
point to the probable truth of the germ theory. Itisnot im-
possible that in the wild and untrodden regions of Southern
California, beyond and aronnd the Sierra Nevada, the atmo-
sphere, from its extreme and almost optical purity, together
with its excessive dryness, cansing particles of saline mat.
ter from the surface deposits to diffuse themselves through it,
might be found incapable of propagating germ life. Inanat-
mosphere such as this, decomposition would be slow, and even
the experiments of Dr, Bastian might be reduced to nit. But,
be this as it may, borax can scarcely exercise its antiseptic
power except under the condition of actual contact. If it
were otherwise, the grand problem of bringing animal food
from the distant shores of Australia would be immediately
solved, We might well wish for such & result, and it may
be ours in time. In the meanwhile, it is instructive to learn
the many and various uses to which borax may be advan-
tageously applied, and at the same time deeply interesting to
know that, henceforward, it will come to us in comparative
purity, and without stint or limit, direct from the newly dis-
covered saline deposits of the Far West.”

il

Opposition to Machinery.

We are informed, says Capital and Labor, that in an emi-
nent coach-huilding establishment, a short time ago, the
principals desired to introduce an American machine for
making the wheels. These, of course, have to be prepared
and fitted together with the utmost accuracy; and the ma
chine in question secured this so that any number of wheels
could be turned out strictly to gauge. Some of the men en-
gaged in this department were ready enough to work the
machine, by which their own labor was lightened, and higher
wages were secured to them. But as the use of the machine
was contrary to the trade union rules, the men were ordered
to desist. The machinery was therefore put aside. Since
that time wheels made by similar mechanism have been im-
ported from America, this being the only way by which the
public requirements for light and strong wheels could be
met. It is a curious fact that some of the English carriages
exhibited at Philadelphin last year were mounted upon
American wheels, which 522 been sent over from the United
States to England, painted, and then returned with the body
of the carringes for exhibition. We understand that large
numbers of wheels are thus imported, which might have
boen made in England but for the insensate opposition to the

use of machinery.
e

Cotton and ltx Spindles,
An eminent cotton firm, in an annual report of the cotton
trade during 1875-76, gives the following as the number of
spindles in Europe and America, and the  rage annual

consumption of cotton:
Al e ERig

United States. ....... 9,600,000 . 63 . 600,000,000
Great Britain, .......80,000,000 43} ..1,207,000,006
France. ,.vuvsevnsnee 5,000,000 42 s
Germany............ 4,650,00 53 ....
Russin and Poland. .. 2,500,06c 0 «vee
g;'.lllmrhnd N o b e 1.880,% ...ﬂ.....
n--.-..-. BRERERTY » O LR
ANt s oy anans 1,:3:@0....07 By
Belgiom ....... ... 800,000,...50 ...
émoyddN 3’6:%“"3""
woeden an 0"‘,. e e
Holland...,......... m.m-n--w -u;'q

Total spindles. . ..08,000,000 2,000,000,000
or upwards of 6,000,000 bales of tho average weight of an
American bale.

- —eetre— ——

Ming Sickness, ‘

This is not dissimilar from sea sickness;
exporience in a ring to overcomo the nausea con
upon going round and round in one direction. One
most diffleult things for a circus rider to ove
sicknoss.  Clowns and ringmasters suffer from it greatly,
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balks or gets behind time, and he is obliged to )

| stances would inevitably have set In.  Now If this were really

upon him, is very likely to sufter from mn
mumm’wm‘:« ves
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Scientific Qmerican.

Aftor some suggestions tending to fapllitate the furnishing
of coples of patents, sssignments, and abstracts, and a recom-
mendation of the competitive system of vxamination of ap-
plicants for positions, the Commissioner closes his communi-
cation as follows:

“ There Is no need of going far outside the business of the
Office to find matter for examination in order to test the fit-
ness of applicants for appointment. I have found by an ex-
perience of nearly three years that an examination in matters

to official business, or pertaining to matters inti-
mately connected therewith, is all that is required, not onl
to tu{ the knowledge of an applicant, but the quality of h
mind and mental babits.”

il
—

Profossor Gray's Telephone In New York,
The first puolic exhibition of Professor Gray's musical
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'lhcy unite with those of the Lumerus, and end in a point.

f’l‘he fingers are very long; in fact, the hand is more like a
I foot. The thumb is pluced parallel with the fingers, and is
’not of the same service to the animal as the human thumb,
| All the fingers have nails of a blackish color and oval form,
'but I believe some have no nail on the thumb.

“ It is very funny to see the orang try to walk upright.
| When he is put on the floor he manages to progress by
placing his bent fists upon the ground and drawing his body
between his arms.  When moving in this manner, he strong-
Iy resembles a cripple walking on crutches. In a state of
nature, he probably seldom moves along the ground; his
whole configuration showing his fitness for climbing trees
and clinging to their branchies. The length and pliability of
'his fingers and toes enable him to grasp with facility and

be ment, but as something wonderful in the science of clee-

telephione recently took place st Steinway Hall in this city. | stendiness; and the force of his muscles empowers him to
This instrument is altogether a different invention from Pro- support his body for a great length of time by one hand or
fessor Bell's speaking telophone, which we recently de- foot. Ho can thus pass from one fixed chject to another, at
“seribed, us it is adapted only for the transmission of musical ; the distance of his reach from each other, and can obviously
sounds, At the concert in which the telephone took part, | pass from one branch of a tree to another, through a much
the operator was located in Philadelphia, over 90 miles from | greater interval. In sitting on a flat surface, this animal
New York, and was in telegraphic communication with Pro- | turns his legs under him. In sitting on the branch of a tree,
fessor Gray on the platform of the hall in this city. Profes-!oron a rope, he rests on his heels, his body leaning for-
sor Gray made a short introductory speech, in which he said: | ward against his thigh. This animal uses his hands like
! “ We don't exhibit the telephone merely as a musical instru- | others of the monkey tribe.

“The orangs, as they sit in their box, look exceedingly
| tricity. It cannot produce as fine music as has been heard | grave and sedate.  They have somewhat the physiognomy of
!bete to-night from the other performers, but it can be heard | an eastern prince who has no end of riches and nothing par-
further, It should be explained that this is bad weather ticular to do, yet fond of being amused by other people. I

s for the telephone. It has been raining all day, and the wires | expect their intelligence is very greal. It is a very old story

other

security act carelessly or unwisely."”

According to the Commissioner’s statement, some of the
few “ fosgil" examiners have been removed, and others re-
duced in rank, which evinces his determination to improve
the working force of the Office, which we fully commend.
He states as follows:

“A hf:w os the oldermenmincm tu;d "l:mpo:i «xnmmi ers
were, ud{l‘ncnt com or the tions
hnld..und_%mo ve been reduced in grade or d
since I came into office. In respect to others, I propose to
submit recommendations, Many of the older and most of
tbomm!nlngw appointed since 1860 are able and faith-
ful officers. ith » t to them 1 have but few recom-
mendations to make, the ormance of their difficult
executive and judicial duties they need only the incentive
that faithful oMeial services will be appreciated. The stand-
ard of the oxmnlnlnq corps may, and undeniably should be,

It Is possible on the pay allowed by law (although
that pay has not been enough to retain some of the best and
most emﬂcnoed men) as it now stands to clevate the stand-
ard of corps in point of ability, but it is a work which
needs to be done gradually, Some of the less able officers
have acquired long expcr{auce, considerable knowledge of

business, and in some respects render better service than

enced though abler men.  But they have long since

their maximum, and their maximum is small. On

the other hand, great care is required in the selection of
new men."”

The clerical force of the Office, which consists largely of
Jadies who have usually been appointed on personal solici-
tation, the Commissioner also proposes to sift out, and he
will retain only such as are competent to perform the Cuties
required of them. Referring to this force, says the Com-
missioner:

““ Its efficiencies are not ng to the standard required by the
public interests, nor that which the salaries paid ought to
command. The renovation of this force and the elevation
of the character of it require time and patience. By care-
fully sifting out the incompetent and inattentive, I am com.
fident that the Office may be benefited both by the addition
mdcmu and by better services from those who are

3

£

“ In respect to reductions, I am of the opinion that the ex-

amining corps should be kept up to the maximum allowed |

by law. The clerical force, [ think, may be reduced, when
improved in the manner heretofore Indicated, and when the
metbod of carrying on the clerical business is changed as |
shall hereinafter suggost.”

The most important feature, to the greatest number of per-
sons having dealings with the Patent Office, is the examing-
tion ef applications and promptitude In decisions; and we
hope to sce the Commissioner more exacting than most of
his predecessors have been, requiring the examiner in charge
of each class to keep his work up so closely that not more
than a fortoight shall intervene in any case, after the appli-
cation Is completed, before a decision fs rendered. The long
delay in some instances before a decision is made by the ex-
aminer Is annoying to the solicitor, discouraging to the in-
veator, and demoralizing to the examining corps itself; and
we hope for a reformation in this respect,

“The method of conducting the receipt of applications,
examination of cases, and issue of patents,” adds the Com-

missloner, ** appears to have been earefully thought out at a
very early period in the history of the Office. It works well,

vith the proper safeguards and

of | ot a full brass band, would be equafly disappointed with

are wet, and we shall not get as loud sounds as we might that monkeys can talk if they like, but won't because they
under more favorable circumstances.” Mr. Gray proceeded ' would be made to work. It would indeed be a wonderful

810 explain that a good deal of the volume of sound produced | thing if we could get one of these orangs to articulate even

in Philadelphia would leak out in its passage through the  a single word; and I should much like the opinion of one of
State of New Jersey, and that those who had bought a ticket the clever professors who teach the deaf and dumb people to
of Mr. Strakosch, expecting to be entertained with the music | articulate words.
““It is a curious fact that the adult animals are never taken,
those who had come expecting to be humbugged. The or I believe even seen, while the young ones are compara-
music was quite audible throughout the room, and sounded tively common. The parents are, I believe, immense fellows,
like a distant organ, with the difference, however, that the low growing between five and six feet. In the “ Asiatic Re-
notes were heard much more distinctly than the upper ones, | searches,” Dr. Abel gives an account of a large orang hav-
The sound of the instrument was rather feeble, but oc- ing been killed by the officers of the brig Mary Ann Sophis,
casionally fine and clear tones were produced. The noise l who had landed to procure water at a place called Ramboon,
made by the instrument was about as loud as that produced ' near Touramar, on the northwest coast of Sumatra. This
by blowing through a comb covered with tissue paper. It was, apparition, ‘ when moving, had the appearance of a tall man-
however, very distinct and clear, and the tunes it performed | like figure, covered with shining brown hair, walking erect,
were distinguishable. The dampness of the atmosphere de- | with a waddling gait." They managed to hunt him toa place
cidedly interfered with the clearness of the intonation. | where there were few trees, and they were obliged to cut down
A full description of the Gray telephone, with illustra- | the trees before they could drive him to fight on the ground.
tions, was published in the ScrENTIFIc AMERICAN SUurrLe- | It is stated by those who aided in his death that the human-

MENT No. 6; and others showing the scene and the instru-
ment in Steinway Hall, during the recent exhibition,
will be published in these columns, in our nextissue. The
l construction of the apparatusis bricfly as follows: A tongue
iof metal isarranged to vibrate automatically between two
electromagnets, when the clectric current passes. Of course
the number of vibrations per second of the tongue is depen-
dent upon its length, and consequently two tongues of
different lengths will have a different number of vibrations,
which, when translated into sound, will produce different
notes. If we have sixteen tongues, then it it evident we
may produceall the notes of two octaves. With each tongue,

connection is established from a different key on a keyboard, ]

so that, by pressing any key, the current passes and the cor-
responding tongue vibrates, and in so doing breaks and
' closes the circuit of the main telegraph wire. Thereforethe
Iatter is caused to transmit vibrations perfectly synchronous
with those of the tongue; and these pass to an electromag-
! net at the receiving station, which, instead of an armature,
| has asteel ribbon stretched on a metallic frame. This rib-
bon is tuned to vibrate as s particular pitch; and hence if the
vibrations which pass over the main wire are in accord with
it, it will then and then only be thrown into vibration, and
| will producesound. As there are as many receiving lnstru-
'menu as sending ones, it follows that the vibrations of any
| one tongue may be imagined as searching through all the re-
ceiving ribbons until one is found which vibrates correspond-
|ingly. In this way any note produced at the sending sts
tion is reproduced at the place of reception; and whether
one or a dozen or more notes are sounded at onee, the vibra.
ilion; will all disentangle themselves, and each set will affoct
|ita correspondingly pitehed ribbon.  This Is & very genoral
| deseription of an exceedingly beautiful invention, the prac-
tical value of which lles especially in Its adaptation to the
| purposes of multiple teleg raphy.
- -—

The Orang-Outang,

“Tho Zoologleal Soclety, London, have ngain beon very
fortunate in obtaining two orang-outangs. Thoeso Interest-
ing beasts are now accommaodated with apartments In the
keeper’s room adjoining the monkey hovse. They are very
{ funny and about as big as a human baby just beginning to

; walk, They sit in thelr box surrounded with flannels, and

many human faces that are much less human in appearance
| than these infantine catarrhines, or apes of the old continent,
| They are covered with hair, long and seanty, and of » deep
chestnut red, The ears are very small and well shaped. The
orbits of the eyes prominent; the oyes very bright and ob-
servant; no eyelashes, but the eyelids are surrounded by a
fow stiff bairs. The forearms are much longer than the legs;

:ncallo one against each other like the habes In the wood. |
Thelr foatures are exceodingly human: in fact, I have seen |

like expression of his countenance, and the piteous manner
of placing his hands over his wounds, distressed their fecl-
ings, and almost made them question the nature of the act
they were committing. When dead, both natives and Eu-
ropeans contemplated his figure with amazement. His stat-
ure at the very smallest computation was six feet. He was
said to be a full head taller than any man on board, measur-
ing seven feet in what might be called his ordinary standing
posture, and ecight feet when suspended for the purpose of
being skinned.

“ It seems probable that the animal had traveled from some
| distance to the place where he was found, as his legs were
| covered with mud up to the knees, and he was considered as
| great a prodigy by the natives as by the Europeans. They
' had never before met with an animal like him, although they
{lived within two days’ journey of one of the vast and almost

impenctrable forests of Sumatra. They seemed to think that
his appearance accounted for many strange noises resembling
screams and shouts and various sounds, which they could
neither attribute to the roar of the tiger nor the voice of any
other beast with which they were familiar."—Frank Buck-
| tland, in Land and Water.

Bl

Lime In Agriculture,

Pure lime, where it is not mingled with clay, sand, and
other organie and inorganic substances, consists of the oxide
of the metallie element ealelum, and, entering into the com-
position of all plants, must occupy a large place in Nature's
laboratory. 1t has an aflinity for water and carbonic acid;
when applied to the land it absords water, forming hydrate
of lime; this hydrate then absorbs carbonic acid, so that
lime, although applied to the land in the caustic state, really

| exista, shortly after its application, in the form of carbonate,
{along with a little sulphate and phosphate, as previously
{mentioned,  Lime has for a long time been used as » ferti-
lizer; when land previously unworked Is brought loto culti-
| vation, or when worn-out pasture land Is broken up, lime is
generally applied. It affocts chiefly the vegetable matter
containgd in the soil, promoting Its decomposition, and thus
rendering itavailable as plant food. We, however, find its
action important on some of the mineral constituents—de-
composing insoluble silicates, the result being soluble,

el > Dl
-

The Contaglon of Typhold Fever,

The question of the contagion of typhoid fover has been
examined by M. Guorin by the experimental method. He
injocted lnto a number of rabbits fecal matter from typhoid
subjects, and he finds It has a polsonous priveiple, at leaving
the system, capable of causing death.  Various other ex-
| eromontitions products of persons in typhoid fever, such ns
urine, blood, mesenteric liquids, ote., have likewise this pol-
sonous property, which Is retained for soveral months, It is

{all the balrs of the forearm point towards the elbow, wh.o!.hum from the fecal matter of healthy subjecta.
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Scientific Jmevican.

[APrIL 21, 1877,
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[Continved from first page.]

jammed his helm hard a-starboard, showing that the boat is

going about, and thus abandoning the attack until some time

when her huge antagonist shall be less wide-nwake,

Fig. 2 shows one of the new French torpedo launches, re-
cently built by Thorneyeroft in England, 8he is of eteol;
and althongh only 64 feet in longth, has attained a speed of
18'85 knots per hour.  Her engine is capable of developing

-
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in the electric light, which renders them visible when ap-
pronching at night, even at quite a long distance away. Our
engravings are selected from the pages of L'Zlustration.
Froscervation of Milk,
If milk is kept in ice water at 88:8° to 85:6° Fah., it will
continue sweet and unaltered, M. Soxhlet states, 14 days,
In one experiment it began, after 17 days, to tasto a little

- - ““‘_
Improved Mothod of Loaying Concrete under W.uh
nY JONUN O, GOODRIDGE, JR,, OF NEW YORK OITY,

In the ordinary method employed in laying concrote yy.
der water it has been considered necessary to use broken
stone and coarse gravel with cement. This materin thug
mixed has been thrown directly on the water, which was jy.
closed to prevent washing away the cement, or has hean
dumped from boxes prepared for the purpose.

m&mmmmmmmmmmmwm% S

3 Y

¢
?

-
’

=

T

e ey

D W T

R TR TN M NPT I Y D

S e

.

P

AR SR A ] TR

e o i

g § W

-

e

Fig. 2—~THE THORNEYCROFT TORPEDO LAUNCH.

200 horse power. The torpedo employed is charged with 66
1bs. of gun cotton, and its effects are shown in Fig. 8, which
represents the stern of an old frigate used in Cherbourg for
the experiments. The Paris correspondent of the London
Times writes concerning these experiments as follows: ““This
was the first occasion of testing in French waters whether
a torpedo could be launched against a ship in full sail. Ac-
cordingly Admiral Jaurez, who commands the squadron,
ordered a disabled ship, the Bayonnaise, during a rather
rough sea, to be towed out by a steamer belonging to the
navy. A second licutenant, M. Lemoinne, was sent for, and
informed that he had been selected to make the experiment
of launching the Thorneycroft against the Bayonnaise while
both were in full sail. He accepted the mission without
hesitation, picked out tywo enginemen and a pilot, and went
down with them into the interior of the Thorneyeroft,

of which only a small part was above water, this vis-
ible portion being painted of a gray-

rancid; this taste increased till, after 28 days, the milk be-
came congulable with boiling, and even coagulated in ice
walter,

Considerable quantities of volatile fatty acids were
formed through oxidation of milk fat in the air. This acid
formation is completely different from the lactic acid forma-
tion which occurs through decomposition of the milk sugar
by an organized ferment at high temperature, but is pre-
vented by the low temperature of the Schwartz process,
while the oxidation through cold is not hindered, but takes
place, though slowly.

AEHAIRIE

Alr Suspended In Water,
Some curious experiments with regard to the suspension
of water in air have been brought before the French Acade-
my by M. de Romilly. For example, take a bell jar and

cover the mouth with net.  Place the mouth horizontally in

ish color, 20 as to be easily confused
with the ses. The torpedo was
placed so as to project from the
bow of the vessel, at the extremity
of which were two lateen sailyards
about 10 feet in length. The tow-
ing steamer then took up its posi-
tion in front of the squadron, and
the Thorneycroft also assumed the
position assigned for it, an interval
of three or four marine miles sepa-
rating the torpedo and the Bayon-
naise.

“On a signal being given, both
were set in motion, the steamer ad-
vancing in a straight line, and the
Thomeycroft obliquely, so as to
take the Bayonnaise in flank. The
steam tug went at fourteen knots an
hour, going at full speed in order to
escape the Thorneyeroft. The lat-
fer went at nineteen knots an hour,
a rate not attained by any vessel in
the squadron. The chase lasted
about an hour, the squadron keep-
ing in the rear so as 1o witness the
operations. At the end of that time
the distance between the Thorney-
croft and the Bayonnaise had sensi-
bly diminished, and at a given mo-
ment the former, in order to come
up with the lstter at the requisite

distance, had to slacken speed to
¢ight knots an hour. The whole
squadron watched this last phase of
the struggle with bresthless interest,
and people asked themselves whether
the shock of the torpedo would not
infallibly destroy the little vessel
that bore it. It was feared that the
lives of the second lieutenant, Le-
moinne, and his three companions
were absolutely sacrificed. How-
ever, the two vessels got visibly

I have found, by repeated experiment, that it is impossi-
ble to obtain a good result from such a mixture. The vary-
ing velocity with which bodies fall through water is owing
to their different specific gravities. If stone of a specific
gravity of 25 is used with a cement of 14, the stone is in
its descent washed entirely free from the cement, and is de-
posited on the bottom, while the cement, held in partial sus-
pension, and moved by every new addition of the mixture, is
finally deposited above the stone and gravel, after being ren-
dered inert by the washing of the water.

My improvement consists, first, in rendering the water
(which isinclosed in water-tight compartments or coffer dams,
to prevent any motion or current that may allow the escape
of the concrete) strongly alkaline by the addition of a suf-
ficient quantity of air-slaked lime. This renders the water
less apt to hold the cement in suspension, and causes & more
immediate precipitation of the cement. It also canses the

concrete to attach itself the more
firmly to adjoining masonry; second,
sand, clean, sharp, and of fine grain,
is selected, and as near as possible
of the same specific gravity as the
cement, which is about 14, and
weighing about 88 1bs. to the cubic
foot, and carefully mixed with ce-
ment.

A good proportion for general
use is three parts of sand to one of
cement. The proportion may be
varied, depending on the strength
required of the concrete. In this
proportion it requires 425 cubic
feet of dry cement and 12+75 cubic
fect of dry sand to make 10 cubic
feet of concrete, measured after be-
ing laid in place. The sand and ce-
ment are then mixed with water.
Sufficient is added to make it thin-
ner than is used in the plastic bé-
tons, yet not watery or thin enough
to run, asused in ordinary concrete.
A quantity of this mixture sheuld
then be placed on an incline, where
it should be allowed to lie for a
short time until the cement has
formed a slight bond with the sand
—five or ten minutes—varying with
the quickness of the setting of the
cement, and then the whole mass
should be allowed to slide slowly
down the incline or inclines, the bot-
tom of which should be placed in
the water, and the concrete evenly
distributed by any suitable means.

A large mass should be collected
bofore dopositing, in which case the
greater portion of the concrete does
not como in contact with the water.

Succeoding batches are prepared and
deposited in the samo way, and tho
process is continued until the space
to be occupled by concrete is en-

nearer,

“All at once the Thorneycroft
put on a Jast spurt, and struck the
Bayonnaise with ita whole force on the starboard bow,
The sea was terribly agitated, a deafening report was
heard, and the Bayonnaiee, with a rent as big as a house,
sank with wonderful mapidity. As for the Thorneyeroft, ro
bounding by the shock about 50 feet, even before the oxplo
sion occurred, it went round and round for a few moments,
und then quietly resumed the direction of the squadron. No |
trace remained of the Bayonnaise; it was literally swallowed
up by the sea.”

The best mode of defence against torpedo launches lics

Fig. 3.—EFFECT PRODUCED BY A TORPEDO.

water, and suck up some water into the jar by means of a
tube inserted in the upper part, and furnished with o stop-
cock, If you now close the stopcock and raise the Jar, the
water will remain fn the Iatter, s meniscus being formed st
each mesh of the net, along with a large genern]l meniscus,
In & similar arrangement, M. de Romilly succeeds in even
boiling this suspended water, by plnrin}: a flame under the
net (which in this case Is metallic). The jar is here made to

communicate with another jar placed in a vessol, the suction
tube acting through this sccond jar,

tirely filled.
Biéton so deposited under water
noeds no ramming. The grains of

sand olose together with thelr irregular interstitial spaces
filled with concroete,
mass, woighing about 144 Ibs. to the cubic foot, and o spe-
cific gravity of about 28, and eapable of having a crushing
strain of over 6,0001bs, per square inch, and a tensile strength
of over 800 Ibs, per square inch.

We have then & homogeneous compact

Ax iron wash for woodwork can be made by taking fine iron

fillngs 1 part, brickdust 1 part, and ashes 1 part.  Put them
in glue wator, warm, and stir well together, Uso two coats.
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CENTRAL AFRICAN HABITATIONS.

Commander Cameron, R.N, whose famous journey acroas
Africs has proved so rieh in valuable additions to our geo-
graphical knowledge of a liule-known portion of that con-
rocord of his travels, the sketches from

nexed illustrstions are made.  Both represent
m.:hbhwm afford an excellent idea of the eth.
nological importance of a study of the people of Central
Africs und their habits.

Fig. 1 ropresents the curious village of Manyuema, where
the explorer found the houses arranged in regular streets,
and the latter kept serupulously neat and clean.  The inhab-
itants, although cannibals, are
much more clivilized than their
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takes the life out of it.  The ** dootored ” fabrie neither wears
a8 long, nor looks os well after a short use, as though un
| tampered with. In furniture, the attempt to imitate elabo
I rate carving has lead to, and in fact encournged, weak and
unworkmanlike construction. The present stylo of building
{offers & premium on slight in hidden work; and we find
! houses in which our grandparents lived unpretending lives,
outlasting those which we ourselves put up.

Professional and ** practical " (7) men, devold of, and in
many cases Incapable of recelving, the proper training, have
Intrusted to them our lives and our property; and by their
| ignorance endanger them both.  Instruction is given, or pre-

attend sham churches and pray to be delivered from lying and
hypocrisy ; o if half the columns and mouldings were n‘nl flat
and downright lies, and most of the brown stone fronta ‘lml'l.":
To be sure, the * columns

paint and sand or thin veneer,
renewed, and

scale off and look ridiculous, and have to be :
the brown stone fronts get measly if shammed with paint,
or If of thin sheets, buckle out and tumble down and kill &
passer-by now and then; but then paint can be renewed, and
there are plenty more passers-by in the world. A split pin
or akey is left out, or insufficiently driven home, and a flaw
in & bedplate is filled up and painted over, ina plece of heavy
machinery run at s high speed; and some day there is 4 thud

and a crash, and castings are

broken, and forgings twisted,

neighbors, and appear to be a
conquering race which has en-
slaved the tribes of the vicinity.
They are skillful iron workers,
and erect furnaces which show
considerable inventive ability.

It is well known that, in prehis-
toric times, whole villages were
often constructed on piles, above
lakes. Relies of these dwellings
have been abundantly found, be-
longing to extinct peoples repre-
senting all stages of civilization,
from the age of stone down to
the dawn of the iron age. It is
not understood why the ancicnts
adopted this form of habitation.
Protection from hostile tribes,
safety from wild beasts, and con-
venience in fishing, have all
been suggested; but there are
reasons which go to show that
none of these explanations are
entirely satisfactory. Command-
er Cameron has found the same
species of dwellings in use on
Lake Mohyra, in Central Africa,
and in Fig. 2 one of thehuts is
represented. The inhabitantsare
excellent swimmers, and, al-
though provided with boats, fre-
quently take to the water in pre-
ference to using them.

The lake dwellings of which our engraving gives a speci-
men are to be found in all parts of the world. The oldest
known are in Switzerland, and in that country they have
been thoroughly explored. They are of two Kinds, those
built of fascines and those built on piles. Those of fascines
were commonly used on the smaller lnkes of Switzerland,
and wherever the bottom was too soft to hold a mass of piles
firmly; those of piles were built in deeper water, where the
waves would sweep away a foundation of fascines. Lake
dwellings as old as the stone age are found in some parts of
Russia, and in Borneo and the Malay archipelago, us well as
in Africa. Herodotus mentions them on Lake Prasias,
in Thrace; and as these were connected with the shore
only by a single narrow bridge, the inhabitants were
enabled to defy the troops of Darius. Each family oc-
cupied one hut, and caught fish by letting o basket
down through a trap door.

In Bwitzerland, large settlements of lake dwellings
have been discovered in Lakes Zurich, Constance, Ge-
neva, Neufchatel, and others; and from one in the lit-
tle lake of Moosseedorf, near Berne, a vast quantity of
very interesting relics of the stone age have been
found, together with weapons and implements made
of teeth and horns of animals, and fragments of pot-
tery. A lake village at Robenhausen, in the Canton of
Zurich, contains numerous dwellings, and it has been
estimated that 100,000 piles of oak, beech, and fir
were nsed in its construction; and three different sets of
piles indicate as many different periods of construction.
‘Wheat, barley, burnt apples and pears, beech nuts,
cherry stones, fragments of cordage, and cloth of flax
and bast, and stone relies, were found here in great pro-
fusion.

Similar structures have been found also in the lakes
of Scotland and Ireland.

.
-

Shams, .
If there is,any special curse under which the world at

large, and our own country in particular, is laboring, it is

that of skam. Both directly and indirectly, shams effect an
injury; and this injury is both material and moral. It is,
however, hardly supposable that the latter aspect of the case
will nowadays have much attention-paid to it; socioty geems
calloused, and, possibly, the only way in which shamming
can be made unpopular is to show that it is unprofitable.
To show that shamming and shams are also in very bad taste,
a8 well as being dishonest, wonld be quite easy; but it seems
as though the high road to man’s reason lies through the
pocket. Shams are uneconomical in most instances. The
desire to appear better thun facts warrant leads, in nearly
every case, to a sacrifice of some cardinal merit. Thus the
textile fabric of a given material, weight, and strength may
be combed up, or filled in, or highly calendered, until it sim-
ulates a nobler material, has a greater weight and bulk, and
assumes a more costly appearance; but the first operation
weakens the fibre; the second renders it brittle; the third

Fig. 1—THE VILLAGE OF MANYUEMA.

tended to be given, and yet where (by some rare chance) solid
and practical studies are undertaken, they are slurred over
so that when the time comes when we need them, the facts
or rules which should be ““ at hand " are forgotten, if indeed
they were ever learned.  Vessels are built of poor iron, and
commanded by poor officers; they go down, or run ashore
and break in the middle, and the account of ““ profit and
loss "' has an entry, running more or Jess into the hundreds of
thousands, on the debit side.

Patent attorneys, of more or less enterprise and “ cheek,”
procure patent papers with big red seals thereon, and fob

their clients’ (or victims') money; and when the time comes

Fig, & ~AFRICAN LAKE DWELLING,

to test thom, any one ean drive a triumphal charot of in-
fringement through the elaims and never raffle o plume,

Bridges with any amount of ornamental work and stylish
paint (in showy places) are thrown neross streams or chasms,
and over them heavy traing are thundered, until some cold
still night n chord snapsand travelors' wives are widowed by
the score, nnd everybody shudders—and goes on shamming
and being imposed on just the same as ever,

A theater hns o gandy domed celling which shows deop
and lu:"av{v panelling, frescoed in the highest style of the art
—a ﬂuéih!uml i blaze and a quick lekiong of flames, and the
whole disgusting sham curls up and drops upon a panie-
stricken audience, and the entire tinder-hox of a man-trap
crackles and fulls, and in it are the sickening corpses of o
happy unsuspecting throng; all the world is horrorstruck,
and inspection is rife, nnd committees rampant for o torm of
| days; and now woall go into sham theaters tho same as ever;

and six or eight thousand dollary’
worth of damage done; and every
one stands round in sham shoes
and wonders how it happened.
A large percentage of patents
granted is for “ substitutes,” a8
though there were not sufficient
fertility in lying, and encugh
originality in covering the lies
up, without protecting the—the
—{well, we might as well say it)
the lars.

A prominent Methodist divine
once rode from Washington to
San Francisco on a free pass
granted to his brother, and made
out in his brother’s name. He
afterwards “hoped the Lord
would forgive him for telling a
lic three thousand miles long.” But
there is not a city in our land in
which there are not lies covering
acres of ground and towering
up stupendously in their magnifi-
cent pretension; sheet iron lies,
pretending to be granite; cast
iron lies passing themselves off
for marble; and plastered brick
lies, shamming sandstone; and
in them merchants are selling
cotton velvets, snd baryta paints,
and fusel oil whiskey, and leaded
“tinware,” and soap loaded with water, and all kinds of
abominable shams; and we (bless our dear unsuspecting, un-
mindful souls!) enjoy it all immensely, and keep on stealing
from our right hand pockets to put into the left, and then
boast of our superior acuteness and progress. And the devil,
or whoever else it is that gets a share of what we waste anda
dividend on all that we cheat ourselves out of, looks on and
laughs, and pockets the income brought him by shem. And,
doubtless, as long as we can stand it, he can. But how long
can we stand it?—Polytechnic Review.

April Management of Bees,

Mrs. E. 8. Tupper tells the readers of the Bee Keoper's
Mugazine how to treat bees during this month (April),
to produce the best future results. She says:

Inall places near timber, bees find natural pollen now,
in average sensons; and if the colony has a prolific
queen and they have honey or are fed, the brood should
be abundant and young bees appear fast. This state
of things should be encouraged, and then you are sure
of good working colonies. YWhere bees are thus doing
well, empty combs may be added from time to time, as
fast as hatching bees are plenty enough to cover the
brood. We have in early seasons and in strong colonies
had comb built to some extent in Aprik Two years
ago we gave comb foundations to several colonies in
April, feeding them quite liberally with diluted honey,
and we had ten full combs completed in the hives in
eight days. We found always a great gain inusing the
comb foundations.

Usually no comb is built until much warmer weather
than we have in April, and we attribute our success
then to the heat generated by a very large number of
bees in hives very tight,  We would always take care
to have the quilts, blankets, or mats snugly tucked in
and the entrances quite small, so that all the heat pos-
gible may be maintained,

If thore are wild cherry trees near your bees, they
should not be allowed to store honey in boxes or frames
while the bloom of these trees continued. We have
seen honey that was unsalable from wild cherry flower.

If it is intended to multiply colonies this year, by the last
of April it is well to begin raising surplus queens to be ready
for the senson when dividing is in order.  Our way to do
this is to tuko combs from the bect and most prolific queen
wo have, with brood in all stages in the cells, and plenty of
young adhering bees with them.  Two of these combs will
do, but three or four are better.  Put these in an empty hive
(n small one if you have it), and take it to a dark coilur or
bee house for a few days, taking care of course to supply it
with syrup or diluted honey. You can set it where you
please when taking it from the cellar, for the bees will mark
their location. They will start a number of cells, and these
may be used for forming new colonies, or the cells may be
presorved in nucleus hives until fertilized and the queens be
wsed.  Young queens are of great value in dividing; and
you should begin in season to rear them.,




Piants and Insocts,

8ir J. Lubbock, M.P., recently delivered a lecture at the
Boulm' of Arts, London, on * Certain Relations between
Plants and Insects.” The lecturer said that he would on-
deavor to bring before them in a condensed form what was
known in regard to the importance of the functions which
insects performed for plants, and the aftractions which plants
provided for the insects, Neither plants not insects would be
what they were but for the influence of the other; indeod,
gome plants were altogether dependant on the visits of In-

Seientific Auerican.

muoh asastriking contrast was created; but in those instances
the insects wore unfitted for the food of birds, who could
thus casily distingulsh and avoid them. Much, however,
yet remained to be discovered; but, in conclugion, he might
soy that in the insect kingdom there was not a hue, or spot,
or color which did not serve some purpose or perform some
funotion, or which was not of some use in the economy of
Noture."

—

Surveylng the Stateo of Now York,

sects.  He thought that there wasno doubt that, as Sprengel
originally the true use of honey to flowers was 10|
attract bees and other insects.  Ants, however, were also
very useful to plants in destroying caterpillars and other in-|
jurious insects which fed upon them. M. Foret watched
from that point of view a large nest of formica giratensis,
and he found that the ants brought in dead insccts—small
caterpillars, grasshoppers, etc.—at the rate of 28 per minute, '
or 16,000 per hour: which, when it was considered that the i
ants worked all day, and sometimes during summer wea
all night, it wonld be easy to see what important funct
they fulfilled in keeping down the number of small insects, l
Some of the most mischievous of the class of small insects— |
certain specimens, for instance, of aphis and coccus—had |
turned the tables on the plants, and converted the ants from
enemies to friends, by themselves developing nectaries and
secreting boney, which the ants loved.  They had all scen the |
little brown ants running up the stems of plants to milk their !
curious little cattle, and by the adoption of that ingcnioms;
idea not only did the aphides and cocci secure immunity from |
the attacks of the ants, but even turned them into friends. |
They were subject to the attacks of a species of ichneumon,
and M. Delphine had noticed the ants watching over them
with a truly maternal vigilance and driving off the ichneu-
mons whenever they attempted to approach. Certain plants
would produce no seeds at all unless they were visited by in- |
sects.

In some of our colonies the very useful common red clover
will produce no seeds on account of the absence of humble |
bees. The same remark applied to the non-production of
seeds from the scarlet runner in Nicaragua. Even in cases
where it was not absolutely necessary, it was better that the
plant should be fertilized by the pollen from another flower.
Ants if they left one plant generally crept to another of the |
same kind; but cross-fertilization was wanted for flowers, |
and hence they required insects which readily flew from one
flower to another. Even in the case of many small plants,
‘uch as crucifers, composita, saxifrage, which might well
be fertilized by ants, the visits of flying insects were much
more advantageous. Moreover, if the plants were visited by
aats, not only would they deprive them of their honey, but
they would destroy the bees, If an ant wastouched with a
biristle it would turn round and bite it with its horned jaws;
if, then, the delicate proboscis of a bee was bitten by an ant
in the same way, its power of procuring honey would be
quickly destroyed altogether.

The lecturer gave instances of plants and flowers which
were naturally protected from ants by their natural forma-
tion, in some cases the stems being covered with bristles, in
others being “sticky,"” thus preventing the ants from creeping
up them. That was the case with plants which bore horizon-
tal or upright flowers. In other cases the ants could readily |
reach the outer leaves of flowers which were pendulous, but |
could not get at the honey, or if they attempted would gen- ‘
erally fall to the ground. Among the former class of plants '
were the lamium and the carlina oulgaris; among the latter
the snowdrop, the cyclamen, ete.

The lecturer next called attention to several varieties of
*“sleeping flowers,” some of which slept during the day,
others during the night, opening and closing at different
periods of the day or night, and said that he thought that
the explanation was due to the fact that bees and wasps were
fying about very early in the momning, while the ants did not
come out till the dew was off the grass, nnd therefore could
not got at flowers which were by that time closed.

Passing 1o the second portion of his lecture, Sir John said

The report of the Bourd of Commissioners of the Btate
Survey, for the year 1876, has just been issued. In it the
necessity for a thorough survey of the whole State is pointed
out a8 a measure of economical value to the people. The re-
port says:

*The officers of the survey found, in intercourse with the
people in those sections which were visited, that there were
ovils growing out of the prevailing ignorance with regard to
the topography of our State, which exceeded anything be-

ther | fore suspected. We learned that large numbers of our citi- | yourself.
jons | zens, & great proportion of whom were women; and persons | will acquit you of suicide, as it does not forbid any donkey

dependent upon small estates had been induced to invest
their property in railroad stocks or bonds which had proved
to be of little or no value, and that these investments were
made upon solicitations and statements which would not
have been listened to if the maps and surveys of New York
had given any idea ot the character of its surface. If these
maps bad shown our people the relative heights and positions
of our hillz and valleys, and the natural channels of com-
merce, they could not have been induced to invest their
money in projects so placed that failure was inevitable.
Had there been but a fair knowledge of the hills and valleys
of our State, these disasters never could have happened.
Our citizens would have been protected against reckless or
fraudulent enterprises, as the peopie of England or of Switzer-
land are protected, by maps and surveys which show at a
glance the character of the country, and to which it is their
practice to refer whenever they are solicited to invest in this
class of public improvements. We have already discovered
several instances where roads have been carried over hills at
a ruinous cost, not only of construction but of operation,
where valleys might have been followed at comparatively
small expense, and which would have furnished a larger and
more profitable traffic.

*¢ As illustrating the grossness of these errors, we find that
on our best map Buffalo is placed about three miles from its
true position, Elmira about three miles, Ogdensburgh half a
mile, Syracuse a mile and a half, Plattsburgh three miles,
and similar misplacements wherever tests have been applied.
Lake Champlain is laid down from a survey made before the
Revolution. Recent measurements show that, with respect
to distances of twenty miles on the lake, the maps are in er-
ror as much as three miles. The maps of New York we find
to beworse than those of any other civilized country of equal
wealth. Even Japan has a rough triangulation of her terri-
tory a hundred years ago, and has now a more sccurate work
of similar character in progress under American officers,
Every European government has executed a careful survey
of its territory based upon triangulation, not because they
are richer than we, for Switzerland and Sweden are poorer,
but because they are wiser than we, and have observed the
waste that follows bad surveys and false and deficient maps.
A triangulation of Massachusetts was made nearly forty years
ago; a similar work is in progress in New Jersey; Pennsyl-
vania has a topographical survey under way, and like sur-
veys are advancing in California, Nevada, Utah, Colorado,
New Mexico, and Wyoming. When New York attains dis-
tinction as the worst mapped wealthy State in the world, it
is time to consider whether this marked deficiency has not
already produced serious evils, which are generally felt, even
though their cause Is not understood.

““For these evils we propose the same remedy that other
governments have tried with perfect success—a trigonomet-
rical survey. By this means points about ten to fifteen miles
apart should be exnetly determined in position throughout

that the larvae of insects tsught many instructive lessons, It
would, in fact, be a great mistake (o regard them merely as
" preparatory stages in the development of the perfect insect.
They were much more than that, for external circumstances
acted on the Iarva as well as on the perfect insect, and both
therefore were liable to adaptation. The modification which
insect larvee undergo might be divided into two kinds,
namely, **developmental,” or those which tended to s
imation to the mature form; and * adaptational " or *
tation,”™ namely, those which tended to suit it to jts own
of life. Some of the larve were very dissimilar in thek
fect form, others were not much alternd In their ultimate
shapes.  Among the former class were the larve of moths,
sunflies, and beetles. Among the Iatter class were the centl-
'pedl:, l:: weevll, the sitaris, the anthran, ote,
eation of insecta founded on larve would be quite different
from that founded on the perfect fnsects. lllmmltl puzzle
8 very good naturalist to determine the spocies of ant larya;
while the larva of butterflies and moths was as easy to dl-‘
tinguish as the difference in the perfect insect was palpable
The lecturer proceeded 1o explain the different species of cat
erpillars: that their outer coatings, varying from dark brown
to light green, ana spotted and striped specimens with shades
of various hues, had In each instance been provided with
such colom for the purpose generally of being almost Indis
tinguishable on the flowers and plants which they aflected
in ope or two cases, Indeed, the reverse was the case, Inas-

adap-
mode
r per-

the State, the work being verified by reference to the surveys
of \he general government. This system of points, perhaps
twelve miles apart, will form the principal triangulation of
the State survey, and every effort will be made to have both
| the courses and distances between stations known with ut-
| most precision, and to have them marked with monuments
i which wiil remain for many generations.  This is usually
done by burying below the frost line an carthen jar of

pprox- | peculiar form and marking, with its center at the pointtobe | taken from the different sides of a house,

preserved, while directly above it is placed a stone squared
and marked with the number of the station, and projecting
enough above the surface of the ground to be readily found.
These principal stations would be placed upon prominent
hills overlooking the neighboring country.  Where principal
| #tations are 100 far apart for convenient use in local fUrveys,

The classifl- secondary and tertinry stations must be fixed by trigo- |

nometrical measurements fro;
socondary and tertl

m the principal stations. These

Y ary points would also be preserved by
underground marks and surface monuments of cut stone.
Thelr distances apart would be dotermined by the charcter
of the local surveys to be based upon them, being nearest
togethor where land Is most valuable.  Those famillar with
the subiject well know that such polnts sand lines can nover
bo lost.  They form an enduring buse upon which each
county or town ean found special surveys of any degree of
precision
and referred to the State survey points will be permanently
‘fixed. The use of the magnetic needle will no longer bo

{lost in five yoars 22 per cent of its nitro
"sample manufactured in 1872 lost in four year
| through evaporstion.  The conclusions are tha

|
All property lines or public boundaries measured | that, to allow for this lToms,

i

[APRIL 21, 1877,

necessary, since the course of every line will bo astronomi.
cully determined, and the ncouracy of surveys onn be testad
by connecting with two or more of the State monuments,

“ An annual appropriation of §20,000 for ten yenrs will,
we think, complete a State trigonometrical survey in such 5
'manner a8 to furnish accurate bases for local surveys
| throughout the State in every town where they are needed,
and secure the corners of the counties, This estimate fu
based on careful examinations during the summer, and hyg

been compared with the cost of surveys elsewhere,”

_— —t—r—— .

Parnlysis In the Poas,

The London Punch, alluding facetiously to the popular
scare on poisonous canned peas, adds afew lines of chemieal
fact worth remembering. Beware, says the writer, how you
try the effect of strychnine, prussic acid, or any other
| poison, on u rabbit or a guinea pig. Have the fear of the
| Anti-Vivisection Act before your eyes, If you want to try
| experiments with poisons on a living animal, try them on
Should you kill yourself, unintentionally, the law

| to experiment on a donkey. Suppose, for instance, you want
| to know what is the effect of repeated small doses of copper
| upon the human system, take o fraction of & grain of the sul-
phate or acetate of that metal once a day continually till you
discover. Ultimately you will find it produce paralysis,
You will lose the use of your hands or legs, or one side, or
more, of your body. Salts of copper will paralyze you sooner
than even salts of mercury. But you must take them in
minute quantities. In large doses they mostly rid you of
themselves—copper acting like antimony. In order to take
your copper pleasantly, your best plan will be to swallow it
at dinner time, daily, along with green peas. This you can
do all the year round, as peas are always to be had preserved
in tins. You can mix your copper with your peas if neces-
sary. If the peas are of a dull, grayish, faded, ugly color,
there is probably no copper in them, and you may have to
prt some. But when their tintis a beautiful bright green,
then you may suspect that there is plenty of copper in them
to cause paralysis if persevered with sufficiently long. The
copper is mingled with the peas to make them look pretty;
and few people seem to be deterred by the fear of poison
from preferring pretty-looking peas to plain ones. It is pos-
sible, however, that it may become rather less casy than it
has been heretofore to procure tinned peas, which besides
being tinned are also coppered.  Several foreign provision
dealers have lately been summoned before Mr. Knox, and,
on medical evidence, fined for selling tinned peas
copper in dangerous quantities. As they sold them in igno-
rance, they have been let off with nominal fines, but in future
venders of coppered peas may expect to incur a pensity
of $250 for each offence—and have to pay. Of course
the multitude ignorantly eating peas greened with copper
must be, all of them, greener than any peas. Bright green
tinned peas may always be suspected of containing copper.
If there is any question on that point, it may be summarily
gettled by pouring on the peas a little strong liquid am-
monia, which, if copper is present, will make them turn
bluer than even their seller will look when he is fined
§200. So also with pickles, only the vinegar of the
pickles will require alarge excess of ammonia, In casethere
is no ammonia or other means at hand of determining
whether the greenness of peas or pickles is owing to copper
or no, a philosopher would give copper the credit of thecolor,
and himself the benefit of the doubt.
A New Photo-Sculpture FProcess.

In the United States Army Department st the Centen-
nial, there was exhibited a handsome model of the Rock
Island Arsenal. Itis to Le regretted that this work of art
did rot bear some description as to the manner in which it
was produced—an explanation of which we find for the first
time in the recently issued report of the Chief of Ordnance
of the United States army. From the various buildings, it
appears, positive photographs were obtained, representing
all their different sides. Each view was then exposed over
a thick film of sensitized gelatin covering » glass plate, and
| afterwards the soluble, opaque portions of the gelatin were
washed out.  The film was then swelled by a peculiar pro-
‘cesa, %0 a8 to magnify its differences of level, until a suita-
| ble relief was obtained; and plaster cast being taken of the
| fllm, it gave a permanent mould from which many repetitions
Lcould be made. A muccossivo sories of these plaster views,
mitered to-

i

‘getboru their edgos; and when roofed in,
perfect reproduction of the
“crevice being represented.
lnttico work around tho plazza mw
lines not over 0°008 Inch In width. The mo
Baron F. Von Egloffstein, of this city. ‘

According to recent Investigations aptai
| Vienna, it appears that a specimen of

should be fixed as limits for the em
peviode, I dhoul 1 Tl 0 B
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o ! , and W, I Paino,
v York Brooklyn Bridge, who
 examine the Niagara Railway Sus.
‘to report upon its state and stability,
L8 report that they first ex-
ortions of the bridge supposed to
nd fo the anchorages where the strands
and pass to and around the shoes, some of the
somewhat corroded with rust: particularly at

rusted portions of the several wires have
1 FOMOY itil porfectly sound wires were found under-

“The portions removed have now been replaced by spli-
! picce to each individual wire under the strain due
 the weight of the bridge.
~ The state of the strands now at this anchorage, and the

neral condition of the strands at the other anchorages, lead
to the opinion that there is at none of them a diminu-
streng | corrosion of half of one per cent, which
s Tittle a ht be expected in any iron bridge structure
‘standing the length of time this has stood; and it is to bo
‘noted that the oxidation of the wires has not taken place in
‘the main cables between the towers, but at the extreme shore
‘ends near the shoes where the strain is less than it is clse
‘where.

Careful tests have proved conclusively that the wire has
lost none of its original strength from the strains to which it
Thas been subjected, and there is no reason to believe that the
‘bridge is now less capable of carrying the usual trains or the
test load which was at first imposed upon it.

During the examinations they carefully noted that the ne-
tion of the bridze under passing loads is normal; and as the
heaviest locomotives and trains of eight or more loaded
bridge, they had excellent opportunities of observing their
effect.

A further report, accompanied with drawings, is to be
submitted at an early day, in which will be stated in detail
the examinations that have been made and the results of
numerous tests of the strength of wire from the cables,

i Effect of Sunlizht on Flour.
- It is maintained, says The Millstone, that the inferior qual-
ity of certain kinds of wheat and rye flour is frequently due
to the action of sunlight on the flour; even when in bugs or
 barrels the gluten experiences a change similar to that occa-
sioned by heating in the mill. The tendency thus imparted
to it, to become lumpy, and to form dough without tough-
ness, is similar to that of most grain, or of flour when it is
too fresh, or made from grain ground too early, or when
sdulterated with cheaper barley meal, Such flour can be
improved by keeping somo weeks.

Becent Dmeviean and Foreign Ratents,

NEW MISCELLANEOUS INVENTIONS,

IMPROVED HAME FASTENER.

Tunis I, Poland, Farmersville, Collin County, Tex.—This bame fastener
comprises n palr of piatos and a set of gradulated links. Upon one end of
the steap In formed an eye or hook (o recelve the hame loop. Upon the
othor and s o hook, to be hooked Into one or another of the links, This
fastening can bo readily fastened and wnfastoned without taking off the
gloves, and with cold and benumbed fingers, and when fastened will hold
the hamos securely. This luvention I8 for sale. For terms, cte,, address
the Inventor as above,

IMPFROVED DRUSIL

Towis Utte, Nora Springs, Towa.—This consists of a brush bead, with a

rocomsed bottom and alde luge, in connection with a broom whisk fastening
' wire, that Is wound around the head and the whisk ends, and retalned by
HE Jugs and sultable end fastening,

IMPROVED SLATE,

George 8. Velez, New York clty.—The object of this invention is (6 pro-
vide an lmproved device for facilitating and expediting the multiplication
{1 of larger and smaller numbers by the assistsnee of mechanical means, 1t
{1 conslats of & slate with & sliding slate rale, gulded [n & slot o recess of the
. slate, and worked In connectlon with the graduated or subdivided edges
or the adjoining slate sections,

IMPROVED DAG FASTENER
' Constantin Lazareriteh, Brookiyn, N. Y.~This lovention consists In »
) rectangular frame of metal sewed to the moath of the bag at one side. It
: is shorter than the width of the bag, and s provided with buckie-shaped
ealches at {te lower side nenr each end, which are each provided with &
number of bars, A bar of metal having formed upon It two hooks eapabile
of engaglog with the bar of tho buckie-shuped eatchies fs sowed on (he
side opposite the rectangular frame.  The parts are so arranged that the
Toose sldos of the mouth of the bag may be folded In upon its contents, and
the rectangular frame closed over the loose sides of the moath.  The har
Baving the books Is ¢l sed overall In such a manter as to deaw the side
apainet the rectangular frame, and is then hooked to the buckie-shaped

IMIROVED BALE NOOK.

Henry Hanschildt, Kew York city.—The object 15 to provide for the
handling of bales an tmproved hook that fe rigidly connected to the hand)e
without working loose thereln, or injuring the hand of the workman using
it. A cross pin is passed through & loagitadinal hle of the handle, atd an
ey of the shank eod of (he hook. The shank end may be threaded and
scrowed lnto & screw socket of the handle, the key being aleo threaded st
the end and screwed Into the wood of the handle at the side opposite to
the longitadinal entrance bole of the key,

IMPROVED COMMINED COLLAR AND maMy,
- Bars Stroud, Riceford, Minn. —This relates to an Improved collar and
| hame combined, which may be fitted In flexible and casy manner 10 any
wiaw of peck of & horse, and which admits the ad justment of the dmft on
the hame, and the comvenieut opeutng and cloddng of the collar and hame
for putting the same oo or off the neck.

Scientific Amevicu,

——————————————————
————————————————t

IMPROVED ITEATER.
Joud Cuardiola, Ohoeold, Guatemnla,—This conslata of a heating farnace

cloalng an annular alr space, and & central alre pipe and radial pipes, that
The devico alss connlsts of a cold alr pipe leading from the blower pipo to
tho hot alr plpe bayond the heater, for the purpose of Jntroducing cold air
1o the place of hot alr into the deylog apartment when dealred.  This In-
vention was described and (llostrated on p. 82, vol, 34,

IMPROVED HARNESS TRIMMING.

Tsaac N, Just, Belding, Mich,—This consists in the combination of the
swinging wedge block, having ita bottom cotcaved, and provided with &
flange along Its rear edge, and an extension having the inner side of s
bottom bar coneaved or flat with the terret.  In usiog the device the free

drawn back for & sultable distance, It Is then drawn forward and draws
the wedgo block Into the cavity of the oxtension, and clamps the said the-
strop socurely between the lower edge of the sald block and the bottom bar
of the extension,

IMIROVED GLAZIER'S DIAMOND NMOLDER
Jacques E. Karcleen, Now York city.—The object is to simplify the con-
atruction of glaziers' dlamond holders In connmnon use In such s manner that
they can bo mado chesper, and also #o as to take up less room In the pocket.
The invention {ats of tho breaker bolng | to tho handle dircetly
and In Mne with the axis of the handle and of the swiveled dlamond holder,
The present ferrule construction is thus dispensod with,

IMPROVED TRACE BUCKLE.

Lyman D. Hubbanl, Hume, N, Y., assignor to himself and Henry O,
Brown, of same place.—This trace buckle Is provided with a swinging
tongue section provided with wedgeshaped sldes, that slides In horizontal
slots of the buckle frame. 1t Is readily opened to detach the trace by pull
ing the samo forward and swinging the lateral tongue section nto open
position,

IMPROVED COMBINED DRYER AND SMOKE HOUSE.

Ransom Sabin, Shelby, Mich.—This is & building made of sheet metal
and angle lron, having a fireplace, and a flue running around its interior
and out at the roof. It also consists in a circle provided with hooks, upon
which to hang meat and other articlos, and in the arrangement of swinging
shelves for supporting frait and vegetables,

IMPROVED OILER.

William H. Harrison, Livermore, Cal.—This ofler is so constructed as to
cateh and hold any oll that may run down the stem, while at the same time
it keeps the outaide of the can free from oll, and the caught ofl free from
dost.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED ORE SEPARATOR.

aof new and Improved conatruction, for leating alr for drying purposes, and | on the uppor sldo of n Journal box,
for Weating bulldings, ete., baving an (nner and outer cylindrical ahell In- | vided with split tabos, linving Nerew caps

connoets the same with the annular alr space, and a fliregmte and firoplace, | ** brass "'

ond of the tostmp s passed through the cavity of the extension and is |

‘ql.lndctomblltbodﬂll(obunndclcnlolhcwpdlhoﬂlllh‘. The

IMPFROVED CAR AXLE BOX.
Joseph A, Pleard, North Platto, Noly,—This conslsts in the arrangement,
of o rescrvolr for containing oll, pro-
for controlling the flow of oil.
The sadd tubes communleats with & serfos of holes in the back of the
or bearing warface of the box through grooves cut in the brass

for that purpose, The duvice also conslsta In backing the sald brass by a

' plate of iron and a heavy sheet of rubber,

IMPROVED CROSS TIE FOR NAILWAYS.

Henry 8.Wilson, Fernanding, Flo.~This conaivts of an lron beam having
wide flanges formed on Its upper and lower sldes, and provided with fixed
and removable clips for clamping the rall flange. Theadvantages clatmed
are, that the cross tie Is practically Indestructible, and {hat & track laid
upon tios of this description §s more durable snd less liable to sccidenta
than those laid upon ordinary wooden thes,

IMPROVED STEAM ROCK DRILL.
| Joseph C. Githens, New Yotk elty,~This rock drill is so constructed as
| to avoid the necessity of a large steam chest upon the outelde of the stesm

| middle part of the piston is made smaller and Is surrounded with a sleeve,
the space between the said middie part and the sald sloeve serving as s
imchu:. The steam is Introduced through guide pine screwed into
| the opposite sides of the cylinder, the inner ends of which enter curved
slots in the sides of the eleeve so that the sald alceve may be tarned to
admit and exhanst the steam by the longitudinal movement of the piston,

NEW AGRICULTURAL INVENTIONS,

-

IMPROVED BRUSH ANXD CANE CUTTER.

Oliver Pickering, Neodham, Mass,, sssignor to himself and Charles E.
Keith, of same place.—This consists In & ferrule provided with the three
hooks, & pivoted button, and a bolt. in combination with the handle, to re-
celve and hold the sbank of the cutter. By this construction the cutter
will be held securely in place while in use, and may be readily detached
by removing the bolt.

IMPROVED GRAIN SEPARATOR.

Theophilus Harrison and Willism C. Bachanan, Belleville, [Il.—From
thrashers the straw comes to the sep from six inches to three feet in
depth, and the shaking packs the straw, so that it requires to be pailed
apart by some instrumentality. This s accomplished by rakes mounted
on crank shafts, so that they are alternately oscillated and carried forward
:mmm.lhmda'abwh and back with it, thos pulling apart the
straw at the point of juncture of the sections of the shaker,

IMPROYVED CRANBERRY SEPARATOR.
Joseph C. Hinchman, Medford, N. J.—In using this machine, as the ber-
ties drop throngh the space between boards they strike the forwand part
|ollbovarddoo(mumtolkr.nndmepﬂfmbcnhbwodmtha
|nm«lg!ollklndlndhudmdp~dmtmmwmdm
| boanls until they are received In a box placed benecath the forward lower

‘Wikism M. Courtis, Wyandotte, Mich.—The tallings are received fmlpnollkun. The perfect berries that were prevented from boanding,
the tail-race by a chate, and are projected betwoen blocks and upon the | and those that struck against the inner side of the boand, pass down be-

grating with sufficient force to carry the larger particles over the end of
#he grating into a vertical chute. By the action of currents of water the
heavier of the particles that pass throngh the grating fall toward the pipe
leading to tho vettling tank, while the lizhter of such particles are carried
upward and discharged with the tallings,

IMPROVED RAILROAD SWITCIL

Willlam H., Cooke, Wilton, Conn.—This switch is operated by the pass-
ing Jocomotive. A notched bar Is connected with the movable switch rails,
and a locking lever engages with notches of said bar, By meansof a T
lever, the locking lever is disengaged, and the notehed bar and mils are
moved. Lovers, which are moved by the locomotive, are placed cach side
of and from the notched bar, and connected with the T Jever by
means of rods,

IMPROVED BOAT-DETACHING APPARATUS
William McK, Bell, Collingwood, Ontario, Canada.—This invention con-
lats of a detaching device applied to the boat, and made of a supporting
frame with o pivoted tumbling bar and swinging tongue, locking by its
toothed or serratod end to a correspondingly toothed projection or cateh
of tho supporting plate, until the prossure on the tongue ls relessed, and
thereby the same detached.

DMPROVED TURNSTILE,
Alfred F. Swan, Hoboken, N. J.—~This consists of paraliel guide ralls,
with central plvoted side standards, having rigid horlsontal arms, of which
one sut extends pamliel to the other at an oblique angle to the longl I

tween another set of boands to the next roller, where the same operation is
repeated, and #0 on to the last, when the bad berries drop into a suitable

receplacle, I

B

NEW HOUSEHOLD INVENTIONS.

IMPROVED LAMP BURNER.

Charles A. Ferron, Paris, France, assignor to George R. Tuttle, New
York city.—This consists of an interior fixed, and an exterior detachable,
| guide tube for the wick, to which the alr Is supplied from the outside
through the base of the dome, and the juside through a radial alr channel
of the jcal base, armnged d the stem of the wick-adjusting spur
wheols. The wick ls evenly sdjasted by intermeshing doadle spur wheels
in counection with flat side springs of the base part. The upper part of
the wick is closed, while the lower part Is open, the closed part belng
arrested In its downward motion by a mdial top plate or partition of the .
base section. The chimney, globe, and dome holder are supported on a
| collar of the base section, and by a guide r.og on the outer wick tube,

IMPROVED LINE FASTENER,
{ Androw S, Goodrich, New York city, assignor to himself snd Henry
| Gootrich, of same place.—This Invention consists of a clothes-line sup-
| porter consisting of & supperting plate, which is attached to the window
caalng cutsido of the lower sash, and provided with a fixed horlzontal arm,
lmﬂyb‘wupﬂghl standand and outer hook. On the inclined collar of

axis of the stile, The side standards and arma are revolved and Jocked by
hinged and spring-acted platforms, which are Jointly worked by the welght
of the person  passing throogh the turnstile.  One platform operates the
standands by ringshaped sleeves, with pins entering spiral recesses of the
mme. The second platform locks the standands by recesses binding on
wtop pina, jolutly with the first platform or slugly, to prevent the return of
the pervon,

I
a

IMPROVED MILLSTONE CUNI,

Willlam L. Taggart, Nilos, Mich,, assignor to himeelf and Willlam R
Taggart, of same place. ~This lovention consists in a4 doable walled curb
for stones of fouring-mills, the inner wall being provided with opentngs
and deflectors, which meoelve the alr from the lnberior of (he carb, and
deliver It 0 the space between the double walls,  Apertures are provided
In the top of the curb for the admission of alr betweon the walls of the curb,
A tube that connects the space betwoen the walls with an exhanst fan, the

; object being Lo provide efficlent mwans for ventilating bure stones, so that
[ the capacity of the stones may be lucreased and the quality of four fu
proved.

IMPROVED WATER WIERL,

Androw Jamison, Taylorstows, Pa, - This (nvention conslsta ln & waler
wheel provided with sembeylindrical or wedgeshaped buckets, placed In

8 channel In the middie parts of sald wheel, Mol lend from the ring
channel In skl wheel at the eods of the buekots, oot through the ends of
the wheel. By this constrae’lon the water, as it enters the wheel, Implages

upan the buckets, and by (s fores gives motion 10 the wheel. At the same
e the rapld motion of the wheel koopw the buckets and holos In the
lower part of the wheel full of water, so that the wheel will be driven by
both the force and the welght of the water. >

IMPFROVED POST AND PFILE DRIVER
Wilitam A, Nowton, Pappinville, Mo, ~This mschine I moonted on
Wheels ko s (0 be moved from place to place as dostrod,  Tis standanis may
bo adjusted Into & vertical position when (he surface of the ground into
which the posta are 1o be driven In Inclisod.  The standards slso serve &8
ways for the hammer, which may be made (n parts secneely bolted together,
#o that Its welght may be increased or diminiebad as required,

IMPROVED CAR COUPLING,

John B, P, Mohan, Dryden, Ming,, sssbenor of one thind his right to
Thomas D, M. Mohan, of ssme place.—~The mads of operstion is as fol-
lows: The link passes Into the drawhead under and agaltist the rear of &
lover, lifting the latter agalnst the spring untfl e recoss receives arpring
bolt, which then holds (he lever in & hortsontal position arainst the tension
of 8 spring.  As 500 as the shaft or koy s turmed sufelontly to fores back
the bolt, the spring forces down the rear and sp the front end of the lever,

| thus uncoupling the care,

‘munmumumw

, excendingly ingenions,
| Ing which s well worthy of careful

the Jand swings a lever arm that sapports the palley line, the arm be-
| Ing, at \he end ewinglng on the post, nclined tn similar manner as the col-
lar, and secared by set-screw In inwand or outwand position thereon.

IMPROVED SPFICE DOX.,
Orvill M. Brock, Monrooton, Pa.—This In the of
& pepper box and salt cellar, the latter boing serewed on ar otherwise at-
tached 1o the former, »0 that It may be readily detached when salt Is used.

—— O —

| NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

i IMPROVED SHEET METAL ROOFING.
Hlenry W, Smith, Waynesburg, O., assignor 0 himself and Thomas C.
Sayder, of same plsce, —This consists In the uso of fanged sheets and
| anchars, The roofing s hell securely without driving nals through the
| sheots of metal composing the same.  The peculiar form of the seam per-
| mits of expansion or contraction without Injury to the roof.

IMFROVED MACHINE FOR PLANING WOOD.

Frederic Godean, Parls, France, assignor to Plerre Ferdinand Arbey, of
rame place.—The knife rests on the front hearing or cbeek of & lower plate.
The top plate bears by its front part or face on the knife, snd bs curved to
ba rised a short distance above the watn part of the kuife for the same
purpose of leaving the knife free of pressare at the rear part.  The lower
plate 1o secured by fastening screws passting down throagh the plate Into
the cutterhend, or from below, through the cutter-hesd, Into the plate,
The top plate is securd (0 the cntter-hoad by fastening serews near the
centor of the plate, or to the lower plate, as described. Por the purpose

dad LW

o of the frame, The slde plates of he frame earry & toral rovolving
shaft, on which i placed a laterally sliding but axially rovolving emery
wheel, that is adjusted to the knife to be sharpenad by meaos of & hand
lever, connected with saltable mechanism. Dy moving the lever hasdieto

;duu.mu,mamnﬂmmq-i—lh“

-

IMPFROVED SHUTTLE nox LOOM,
James Hyde, Stottville, N. Y.This Is an

nary fancy looms; snd that wmay be worked witheg
1t bs, however,
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Business and Personal.
T Oharge for Tnsertion wnder tha Aead ls Owe Dollar

fine for aach insertion. If the Nothon excends four
Lum-..rpa-‘wuw.k

Fhotogmaphile Apparstus, Chemicals, ete.
outta, 8 10 BB, B Sackmann & Oo., manufs,

Trookiyn, N. Y.

Disirable froproof rooms, with Hydrunllo Power in
any quantity, st Jow ront, st Rock Falls, 1L AL 1% Smith.

Wanted—The address of the proprietor and manufac-
tory of the County Fruit Getherer, Reply to J. O
Stribiing, Pondloton, 8. C.

Artosian Well. —Wanted offors to sink an Artesinn Well
10 tho vieinity of Now Yorkeity. Wall:horers will ploase
adidross 3. O, Dox &80, New York.

Centennlal  Btoamer.—A usefol article for House
Koepara,  Htato righta for salo,  Adidross Contennial
Stoamor Cumpany, 97 0th 8¢, Brooklyn, B, DN Y,

A machine works, or othors destrois of manafacturing
the best Steam Fire Engino and other Fire Apparatus,
onn 30 woll by addressing 1. M. Kafer, Trenton, N. J.

Patent Scroll and Band Saws, Best and cheapost in
use Oondesman, Bgun & Co,, Cinctonaty, O.

Bost Glass Ollors.  Cody & Ruthven, Clucinnati, O,

Nook Cover Protector Patent for salp, or to munu.
faotire on royalty. Addross M. & 11, Dox 2, Sperry, Des
Molnes Co., lowa.

A palr of Commerelal Printing Telegraph Instruments,

but Httlo used, can boe bought for #180 of A. Alex, Pool
& 0o, 8 R, R. Ave., Market 8t. Station, Newark, N. J.

Scientific

American.

[ArrIL 21, 1877.
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T. F D, Jr., will find on p. 315, vol. 29,
dlrections for tempering edge tools. Back numbers of
this Journal are sold for 10 cents cach, See publishons'
notics on the second page of (his isvne.—E. I, does not
sond sufMolent data as to his boat, engine, and boller,

8. W, 11, will find directions for coloring brickwork on
Pp. 25, 2, vol 801, 1, P, will find womething on
changing the color of the halr on p. 20, vol, B, K
will findd & recipe for cologme on p, ™, vol. 8L, P, G
will find & full description of the Greal Eastern stoam
ship on p. 86, vol, 8L—A. 8, will find direotions for
making eruclblos on p, €30, vol, 82,0, AL will and
directions for rocovering tin from tnned plate serap on
P10, vol, 8Lk, w. Joowlll find a rocipo for a ol
plating solntion on p. 110, vol, 85,W. I IL will ind o
roelpo for u sllver-plating solition on p, 208, vol, 81V,
O, will find a roclpe for n staln to mitate black walnut

good recipe for a paint for smoko stacks, bolloms, ete.

J. IR I, will find on p. 190, vol, 85, directions for mak-

Ing tmitation marble,—C. M. ean drill glass by follow.
Ing the directions on p. 218, vol. 1. A cement for fast-

enlng glass to wood 18 desoribed on p, 148, vol. 34, —E,

F. M. will find a recipo for Vieuna tiread on p. 185, vol,

83N, E, L, will find an artielo on sendine the timp by

tolegraph on p, 858, vol, 80.—M. G, wil find directions
for ridding frult trees of Insccts on p. 20, vol, M@,

onp. 90, vol. 3%, —L. G. L. will find on p, 59, vol, 81, a |

H. P, will find an auswer to his query as to the surface |
of a brake on p, 278, vol. 81, —W. R. W. can make lils |

(®) G. M. F. asks: Will 60 feet silk-covered
copper wire, % of an fneh In diameter, for the primary
eoll. which is 6 inehes long, and 1,900 fect of allk covered

i fnp"ﬂ wire, A of an inch in diameter, for the secondary
ooll, give & sovere shock? A, Yes,
M. F.G. eays: 1. I am making a small
| hortsonital steam engine; the cylinder s of birass, casl,
witha 1 lnch bore and two inohes stroke. How lango
and heavy must I make the balance wheel? A, Make it
0 Inohes In dinmoter, to weigh 4 1bs, 2, How large must
1 make & baller of shoet copper, And how much prossiure
| will [t stand?  How large must 1 mako s boller of sheet
[ tron, and also what pressurs will it stand? A, Boller
| ahould bo 8 Inctios dinmeter and 15 fnches high,  Copper

| of from B0 to 60 I, per square noh,
n
[ (8 H. P, nsks: 1. Wounld steam at low

prossure mingled with comprossed air at a higher pross.

wre molston tho ale and inoronse the prossare? A, Yos,
[0, Wit thifedenons shionl® 1 make my ale tank Lo stand n
l pressro of 160 [hw,, the diamoter belng 10 Inchos? A,
About f, If 1€ s wrought lron,

(0 8. A, I says: 1, T hought a telegraph
sounder having about No, 82 wire oo it} and I have mado
another Instrument uxlng No, 18 wire—about 175 feet In
coll,  'When worklng It alone, It works well; but when I
| nttempt (o work the two Instruments togother in n short
1ino, 1 Aind only ono of them will work, the ene which
B tho flne wiroon 1t,  What s the difienlty? A, The
roslntanos of the Ane wire Is too mueh for the elronit,
both nstrnments shonld be wound with the same slee
wire, 2. Pleass publish a reclpo for a varnish or compor
sition to be used on wire an an Insulator in place of the
covering generally used, A, Shellac and aleohol In

| @1y J. H. H. asks: Can you give mo s m.
| el for coment with which [ can fasten thicknesss o
| paper together, which, on applieation, will cause »0 on
Iargement (expansion or contmction) or .m.
shape or size? A, Weo do not know of such & povpary.

thon,
o0

@2 J. €. C. asks: 1. How can | make
stearic aclkd without an hydmulic press, or (he usof
contly ehomicals? A, Tt In not practioable. £ How ean
beecswnx eandlos be prevented from guttering? A, Add

| abont 10 per cent of stearie ackd to the wax, 3. How jy
| paraflin wax made? A. The mode of obtalning parafin
| differs nccording to s belng an educt or product: an
| duet an from petroleam, neftgil, ceolent, ote., and &

: brown
" | whould b & thick, fron | thick, for a working pressire | product of the dry distiliation of coal, peat, and

bituminous shale, It s usnally obtained from petrole.
wm, by distilling the roaldues after the soparstion of
tho lighter olls, with stosmn at a temperature of from
9000 to 4007, It In soparated from the Houid distiliate
by artificinl cold and tho contrifugal machine, purified
by troatment with ol of vitriol and steam, and nenteal
Tzed with Hime water, Tt s then rapldly redistilled, and
treatod In the hydralio pross, as in the preparation of
stearie acld.

(24) M. J. B. nsks: What is an cast and
west line? Is it a paraliel of latitude or a loe ranning
at right angles to o meridian? A, It is & paraliel of latl.
tude,

(24) E. A. H. says: 1, What is the prossure
of water froezing in an alrtight cylinder? A, About 50,000
1w, per square Inch, 2, What Is the strength of cast Iron
and sheet fron, of X inch and 44 thick rospectively, (o
realst water prossure? A, Cast iron 18000, and sheet
iron 85,000 per square inch. 3. Which plan would be

sk
Bt vol 30, 1 will . somselhing ‘on parhtia and | sometimes used for tho purpose, 3, Can you publish a
halos on pp. 182, 171, vol. S2—0.W. B. will find a re. | Process for making bard rubbert A, See p. 129, vol. 82,
cipe for n liquid dressing for shoes on p. 107, vol. 86, (10) G. M. G. asks: Ins an clectromngnot
For s recipe for writing fluld, see p. @2, vol. 83.—8. A. 8. | 1o attraction on an armatire approsching directly
will find directions for dyeing crimason on p. 235, vol. 86, | ynon (¢ than it has on one approaching in an oblique
. AL will find directions for mending rubber boots on | qireetion toward the poles of the magnot? A. Yes,

Lot for strength of resistance to the hammer in rivet-
ing, n bar 5 feot in length one end not supported, or & 10
foot bar with both ends supported? A, There might be
no differenco, if the bars wore sufficiently rigid, Steel
or wrought fron would answer for the bar,

(25) J. B. O. nsks: Is it possible to build an
eloctro-magnotie ongine of one-half horse power? AL

Wanted—An ostimate on six Locomotive Bollers, §
horse powor,  Address Box 218, N, Y. Post Office.

Wanted—-Machines for Boring and Pressing on Car
Whoeels, A. L. 1do, Springfeld, Il

Penfild Dok Works, Lockport, N. Y, Our new All
Stool Rollor Bushing ia twioo na strong as tho brass.

Spr Glassos, Mathematical Instruments, Steel Tape
Monsuros, ote. Send for eatalogue. W. Y. MeAllistor,
™ Chestout 8¢, Philadelphia, Pa.

£3.200 buys a machine and model shop full of orders

potato starch on p. 415, vol. 80,—J, R. will find diree-

P20, vol, 30,11, J, M, will find directions for making

thons for making rubber hand stamps on p. 158, vol. 31,
~E. P, will find descriptions of emery wheels and their

(11) A. E. T, asks: Of what are the zine
plates made (hat are used In medical batteries, so that
they do not need to be amalgamatod, but can be used
until they are worn out? I refer to the kind nsed in a

Yeu, 2 If wo, what size of magnet will be required? Al
It requires a combination of magnets to get continuons
work. 8, Will a cast fron magnet answer as well as s
wrought fron magnet? A. Wrought lron is best,

uses on p. 22, vol, 20.—E, W. will find directions for rid-
ding a houso of cockroaches on p. 43, vol. 31. Asto
bodbugs, seo p, 178, vol, 8L —~R. H. M. will find direc-
tons for glaring earthenware on p. 358, vol. 35.—W. H.
T, can fasten rubberrollers to thelr spindles with glue.
For wringing machines, marine gluo wonld be best. Sce
p. 43, vol. 82, —L. 8, B. will find something on endurance
of life in an alrtight place on p, 202, vol. 32. To make
oxygen, soe p, 200, vol. 83,—L. C. will find a recipe for

for stopping leaks in boilers on p. AR, vol. 34.—
E. H. P, will find a recipo for invisible ink on p. 267, vol.
34,~J. A. T, can calculate the power of his engime by
the rules given on p. 83, vol, 33, —W. C, J, will find di-
rections for romoving freckles on p. 157, vol. 82.—J. H,
will find on p. 268, vol. 30, a recipe for cement that will
faston metals to gloss,—J, A. McC, can blne his gun
barrels by the process described on p, 123, vol. 31.—J.

List of tools and particalars sent on ap toT. B.
Jeffery, 38 Canal St., Chicago, 111

Lathon, Planers, Drills.  List of bargains in 8hearman's
Reporter, free.  Address 12 N, 34 8t,, Philadelphin, Pa,

Grasshopper Killer for sale.—State and County rights
of Patent No. 157,85, Machine to kill Locust. Apply to
Charles Hoos, Amgo, Nebraska.

Common Sense Chsirs and Rockers. Solid comfort
all around the house. Send stamp for (llustmtod price
Nt to F. A. Sinclalr, Mottville, N. ¥, For sale by the
trade.

Palnters.—Send for new pricos of Metallic Graining
Tools, for “ wiping out.” J. J. Callow, Cloveland, O.

For Salo.—~Combined Panch and Shears, and Engine
Lathos, now and socond-hand. Address Lambertvillo
Iron Works, Lambertville, N. J.

bichromate solution, A. A very small amount of mer-
cury ix sometimes put in the molten xine before casting,

FPloase give mo detalls of tho process of tempering
steel wprings? A, See pp, 27, 843, vol. 82,

(12) J. D. J. asks: 1. Ta there anything that
will neutralize the attraction of a lodestone? A. Its at-
traction can be neutralized by placing an equal magnetic
force of the same polarity in juxtaposition with it, 2.
Has n lodestone ever been used as a light motor power?
A. No,

(183) D. W. L. asks: 1. Will a small mag-
neto-clectric machine, stuch as Is used for medical pur-
poses, be sufficient to charge & small magnet? A. No,
2. Has electricity in this form ever been used for tele-
graphin ;¥ A, Yes.

(20) G. G. says: A little while ago I made a
simplo telephone, to be used without the eloctrical cur-
ront. Itried a thin sheet of brass In place of o mem-
brano as a cover to tho mouthploee for recelving amd for
transmitting the vibrations made by the voice to the
connecting line. T found that the brass would not sn-
swer. If a sheet of fron or other metal is nsed, what s
the shape, and how is it held in position? A. The trans-
mitting instrument consists of a simple electromagnet,
in front of which is a tightly stretched membrane of
ekin; just opposite the poles of the magnet, on the
membrane, is a small permanent magnet which vibeates
with the former when set in motion by the air. The re-
ceiving Instrument is a tubular formed
of asingle helix with an external soft iron case, into

Hyatt & Co.'s Varnishes and Japans, as to price, color,
purity, and dumbility, are cheap by comparison than any
othory extant. 28 Grand st., N. Y. Factory, Newark,
N. J. Send for circular and descriptive price list.

Gas lighting by Electricity, applicd to pablic and pri-
wate bulldings. For the dest system, address A. L. Bo-
gart, 7R Broadway, N. Y.

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

Saperior Lace Leather, all sizes, cheap. Hooks and
Couplings for fiat and round Belts. Send for eatalogue.
C. W. Amy, 43 North 3 St., Philadelphia, Pa.

F. C. Beach & Co,, makers of the Tom Thumb Tele-
eraph and other clectrical machines have removed to 50
Wiater St N. Y.

For Best Presses, Dies, and Frult Can Tools, Bliss &
‘Willisms, cor. of Plymouth snd Jay Sta., Brooklyn, N.Y.

Land Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send
for prioss.  Balley, Parrell & Co., Pittaburgh, Pa.

Hydmulle Presses and Jacks, new and second hand.
lathes and Machinery for Poliahing and Baffing metals.
E. Lyon £ Co., #0Gmnd 8¢ N. Y,

Solid Emery Valcanite Wheels—The Solid Original
Emery Wheel —other kings imitations and inferior.
Caction.—Our pame fs stampod in full on all our best
Standard Belting, Packing, and Hose, Duy that only.
The best ls the cheapest. New York Delting and Pack-
Ing Company, 37 and 33 Park Bow, Now York.

Consumption Cured.—An old physiclan retired from
aactive praction, having had placed In his hands by an Bast

Indian miss y the 1 of & smplo v
romedy for the speedy and per L oure for C

tion, Bronehitls, Catarrh, Asthma, and all Throat and
Tang affections, also o positiveand radloal cure for Nerv-
ots Detillity and all nervous complaints, after having
thoroughly tosted its wonderfnl curstive powers in
Of canen, Tecls it bis duty to mako it known to
his sufforing fellows. Actusted by this motive, and a
desire Lo reliove b suffering, he will
send, froo of charg to all who desiro it, this rocipo, with
full direetions for proparing and suooossfolly using,
Sent by return mall by sddressing with stamp, naming
this paper, Dr. J. C. Btone, 52 North Fifth Stroot, Phila-
delplia, P
Steel Castings from one 1h. to five thousand Ibs, Tn.
valuable for strength and dorability, Clreulars freo.
Pittaburgh Steol Casting Co,, Pittaburgh, Fa.

Shingle Heading, and Stave Machine, Seo advertise.
ment of Trevor & Co., Lockport, K. Y,

For Solld Wrought iron Boams, ote., soo advertiso-
mont.  Address Unlon Iron Mills, 174 ®h, Pa,, for

C.E. should trap his moles. See p. 23, vol, 28.—J. R. J.
will find directions for making an molian harp on p. 330,
vol. 26.—A. M. N. will find directions for drilling holes
in glass on p. 215, vol. 31. Hydrofiuoric acld will dis-
solve glass.  See p. 208, vol. V. —C. W. H. will find on
p. 171, vol. 36, a recipe for s cement that will fasten pa-
per to stone or fron.—A. S. will find a recipe for water
proof glue on p. 43, vol. 32.—G. L M. will find a full de-
scription of the East River bridge on p, 99, vol. 85,

(1) A. McG. asks: Why do frost crystals
form on windows? A. I ice water be Introduced into a
glass vessel in & warm room, it speedily determines the
precipitation of the moistare from the surrounding alr,
which forms as beads of dew upon the exterfor surface
of the vessel, 1If instead of cold water a mixture of
pounded ice and salt be introduced, the cond d mols-
ture will be frozen ss it forms into hoarfrost, which {s
composed of minute crystals of jee. This precipitation
and congelation s precisely analogous to that which
takes place upon window panes in cold weather, All
frozen water Is crystalline,

(2) J. R. L. asks: How can I give shirt bosoms
the polish and stiffness obtained by shirt f. ]
A. Rub 1 ox. best potato starch up with s Hittle cold water,
%0 84 1o red all the lumpe; add a tablespoonful
best Joaf suzur, an equal quantity of dextrin, a lNttle
soluble indigo, and 3 lump of pure paraflin about the
size of a nutmeg. Then add a pint of bolling water,
and boil, with occasional stirring, for half an hour (not
less). The starch should be stralned through a Yinen
cloth before using,

(3) D. F. H. asks: What is used on the end
of magnots to keep the wire In place? Wil {ron or brass
dot A. Brass or bone rubber,

(M) J. A. H. asks: 1. In an electromagnet
made of 25 feet of No. 18 copper wire, of what length
and wizo should the core (composed of small soft fron
wiron) be, to give the greatest Inductive ¢ffeot to a soo-
ondary coll? A, Of 76 or 8 Inchos length and 3¢ Inch
diameter, 2, Which will give the most magnetie powor,
& ingle coll 1 foot in length, or 4 layors # Inches long,
and sbould the fron cores be the same slzo In each ease?

rule regulating the proporti lengths of helices to
thelr diameters and to the diameter of the Iron cam?
A. AboutBor10 to 1is o good proportion, 4, What
rule regulates the slze of the wire of which the hollx {s

Nthograph, ote.

Hand ¥irm Engines, Lift and Voreo Pom
ps for fire
and all other purposes.  Address Sannen
Pallse, N. Y. U.8 A ol

The Zewo Refrigerator was swarded & grand Centen.
nial medal. Send for book . l*,.".ﬂd&.!‘."

Etterieh's Serew Cutting Tools are In grest demand
Catalogne freo. Frasse £Co., @ Chstham S, N, Yy,

Ml Stone Dreseing Diamonds, Slmple, effective, and
de. J. Diekt “UN M . N.T.

Boo Boult's Paneling, Moulding, and Dovetalling Ma-
ciine at Contennial, B. 855, Kend for pamphlet and

posod? A, The wiro should bo of suoh size that,
when flllog the proposed npaco, {ta roslstance about

vquals that of the battery,

(%) W. 8. asks: 1. Please give o description
of how a good vibmator §s made, and how Is It applied
on clectrical spparstus? A, Connect one end of the
coll of an eloctromagnet to the armature of the same;
the other end, to ono pole of a battery; and the opposite
pole of the battery to an adjustable spring against which
the nrmature presses when not attracted. The polnts of
contact of armatare and spring should be made of platl.
nhm, 2, Can you mention a good work on exporimental
eloctricity and magnetlemy A, Read Davis' * Manual
of Magnethem," Pynchon's * Chomieal Phynles,” or

sample of work., B. C. Maech'y Co., Battle Croek, Mich.

Tyndall's * Lectures on Electricity ™

A. Tho single coll, with proper battory? 4, What I the |

Is the exhaust steam of an ordinary engine heated to
above 212* Fah.? A, Yes

(14) A. 8. asks: Does it take more time to
scend one letter by telegraph over a continnous line of
10,000 miles than over a line of 1,000 miles? A. Yes, one
hundred times more,

(15) C. 8. M. says: Some time ago I pur-
chasod a socond hand galvanie battery; and when I add-
ed the solution and tried to run iz, I could only feel the
very slightest current, and that only lasted a few min-
utes, How can I remedy it? A. We cannot tell you,
unless you state what the battery is composed of.

(16) J. F. D. asks: Can I run by foot power
a magneto-electric machine capable of heating s 1¢inch
steel rod to a red heat? A, No.,

(17) W. R. B. says: In maling vinegar, 1
uso a common German genemtor containing corncobs
soaked In vinegar, When 1let a stream of cider flow
in, the temperature rose to 110° Fah.; but when it flowed
out at the bottom, It was flat, Mke warm water. I have
made strong vinegar In this way before, and with the
same apparstus. Can you tell me what is the difficalty?
“A- Add a lttle vinegar to the cider and Jet it ferment &
| short time before running through the acetifier; or re-
| turn the liquid to the same, and let it trickle slowly
through It a second time, and even a third time, if noces-

| (18) F. W. J. says: Can you give me s re-
‘ olpe for n gold wash for watch chaing, cte.? A, Cloan

tho articles perfectly, and wash them In o strong neutml

bath of ehloride of gold Inwarm water. Then dip for &
\ t inte d ly strong solution of copperas,
dry, and polish, Or use an etherial solution of chloride
of gold, dry, and redunce by contact with hydrogen g
(conl gan will answer) in a tight apartment.  Ordip in
tho gold solution first mentioned, and then in a hot soly.
ton of canstie alkall,

(10) G, 8. says: 1. T wishto make n colloe-
ton of marino animals, such as spongos, anemones, und
algw,  Which Is the best time to commence it, spring or
summer? A, We belfeve the latter part of the summer
| In gonerally chosen for such colleotions. 2. Would such

(anlmals live in water mixed with common salt In the
| Anmo proportion as salt or sea water!? A, Exporionce
has shown that genuine sea water is bost. 8, Do yon
think It would Improve the hoalth of these animals to
have the light of the sun filtered throngh  yellow papor
or (vt Professor Draper, of New York, says: * The
yollow ray of the sunlight s that portion which Is the
pecullar stimulus of the chemistry of the leaves and
planta.® I doubt notbut that It would have some in-
| flnence on the podypd, but 1 would like to have your
iopiulou. A. Dim, diffused sunlight Is bost.

| (20) J. B. H. asks: How can I best make a
| coment that will stand firo and not wash or crumble out?
Ihave a boller In two parts, anda space between the
| two has 10 bo stopped with & Vahaped plece of Iron,
The coment that T have used dries and crumbles ont, A.
Uno made as foll Cant fron borings 10 Ibs,,
rod Jead 1 1b., alum 3¢ Ib,, Hmo & Iba,, sal ammoniae 2
oes, Dissolve the alum and sal ammonise (n & small
lqnmﬂlydwwm,ﬂmhmmuﬂ-h.

the top of which s loosely fitted a light fron plate which
is thrown into vibrations by the action of the magnetiz-
ing helix. 2. Does it require a circuit to transmit the
clectrical current? A. Yes, The helices of both elec-
tromagnets are included in one clrcuit, which may also
include a battery.

(27) J. A. T. says: I have an engine 1§ by 4
inches. What power will it give with a horizontal boller
185 Inches x 1214 inches with tabes 114 inches in diame-
ter? A, Possibly you may realize 4 a horse power.

(28) J. A. C. asks: What is the ecasiest
method by which 2 conducting surface can be imparted
to cloth, leather, etc., for the purpose of electro-plating?
I have tried plumbago, bat it will not do for my purpose.
A. Try the : Immerse the object in a solution
of nitrate of silver in wood naphtha, When partiaily
dried, treat with ammonia. After being thoroughly
dried, the object should be exposed to the vapor of mer
cury, when its surface will become completely metak
lized in a fow momenta; transfer to bath immediately.
Great care must be taken not to breathe the mercury
fumes.

(20) D. C. W. asks: 1. Which solution in a
Bunsen battery requires to be changed, and how often?
A. The nitric acid requires to be changed first, bot the
froquency of change depends upon the work done. The
bost rule fs to change whenover the battery becomes (00
woak tsdo the work, 2, How can Tmnke an olectrotype
of an autogeaph? A, You must photo-engrave it float.
Seap, 4, vol. 89,

(30) F. D. H. asks: If T connect one cell
of n earbon and ono coll of a Leclanché battery, for
elther quantity or Intonsity, do 1 utilize the entiro energy
of both, or is there a wasto owing to the elements bolng
dissimilar? A, It {s & bad plan to Datterles dif-
foring in cloctro-motive farce, for quantity; connected in
nerios, the resulting ) ¢ is equal to the
wum of all the electro-motive forees of the different colls.

(81) C. E. J. says: Inclosed find of
battery wire, The wires have : ;

then Thave bad the same
and in evory caso was the
tho sample. The floor is double, w
Tho wires ran in a groove cut in the

wiro ix preclsely the same as th

in the samo channel. In most casos,
would be In the middle of the other +
to find that any of tho other wires werv s
the wires arc in a damp place, the ac
ered wiro, and bo sure the covering {s perfect.

&.(83) T. J. L. nsks: IIM“
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ke Murvary Inclosod ln s tube will answer u;ry mn..

Zine and lead are among the moat expansibls solids,

(45) W. E. N, says: I have o wmall copper
boller 18 {nehes high and 12 tnches in diameter, mado of
N Inch copper. The heads are of % Inch copper. What
'dnm!llllm' A, You can uso an engloe 144 x

(0) J. HL T, waks: 1. I have n 10 horse

OP" | nawer onglne whioh ordinarily works woll, but when at

() R. B. C. sayn: 1, 1 am about to have a
. - whool mado, of 1 inohes dlamoter, and would
ke to know how wuch plteh to give it. I have an

that will run through one inch square aperture under &
five inch pressure or head. A, About xix and five horse
power respectively.

(39) J. H. H. says: 1. I propose making a
wroaght Iron jacket cylinder, 2} feet In diameter and 6
feet long, with a steam space of 14§ Inches, to bo run by
superheated steam. I understand that steam can be

t01200° Fah. Tho outside of the cylinder

acylinder of this constructlon, how many degroes of
‘heat will be radiated to the Interior of the eylinder? We

~ expect to uso between 25 and 40 Ibs, of steam A, You
‘donot send suficlont data. 2. Would an elliptical eyl

inder bo as good as acircular one? A, No, 3. How
thick would you make the non-conducting coating? A.
From 3§ to 1 inch.

(40) S. asks: What is the rule by which
shipbullders calculate the carrying capacity of vessels,
and find tho weight of a ship as she stands in tho water?
A. The rule Is too long for insertion in these columns.
You should consult a standard treatise on shipbuilding.

(41) E. M. asks: 1. How can I use and
make dipping acid for cleaning gas fixtures? A. Use
sulphuric acid dilated with about 5 parts of water. 2.
How can I put on the bronge powder nsed on zine cov-
ering piper A. Use bolled ofl asa size. 8. Howcan I
make lacquer used after bronzing? Can any kind of
clear transparent varnish be used? A. Use shellac in
alcohel,

(42) J. K. says: 1. We have an upright tu-
bular boller of the following dimensions: Shell 8 fect by
8 feet, plates 3¢ inch thick, eingle riveted, having 51
tubes cach 6 foet long by 244 inches diameter. Firebox
or furmnace s 30 Inches by 23 Inches high,  Heads %{ inch
thick; and the boiler Is made of best iron, The water
space wround firebox s 2 Inches, How many horse
power (ut 20 feot heating surface per horso powor) do
you consldor thix boller to giver A, About T4, 2.
What pressure per squaro Inch should ft be worked up
to} A. From 50 to 100 Ibs,

(43) A. P. H. says: We have two 00 flue
boilers, 14 feet long and @ inches dlameter, They were
tostod with 100 b, cold water pressure and did not leak.
But s soon as we startod fre under them they bogan to
Jeak dn the seams over the fire on top; where the fire
did not strike them they wore poerfectly dry. We
calked them, and that stopped the leaks for a day or
two, Weo tried the calking over again several times,
but with the same resnlt,  When we had run about four
woaks, all the flaes in the back end of one of the bollers
bogan to Jeak, Why did the flues In one bollor leak and
not those In tho othert A, We judgoe from your account
that the boflers have been badly bullt, badly managed,
or both, the probability belng that they are very poorly
counstracted,

(44) J. H. N. says: I need o 6 horse power
steam ongine to do my work, Can oxhaust stoam from
an engine be wsed W warm a house, through pipes, after
the manuer of heating now In uset If w0, what In-
creased capacity of power would be required (o warm an
ordinary village resldence? A. With properly arranged
heating apparstas, the incremse of steam required will
not be more than 10 per cent,

I propured gummed laboln with a solutlon of gum nra-
blo; theso labels rolled up, resembling Httle pipes,
What can I use to prevent this curling upy A, Mixsome
refined sugar with your gum solution,

I am nelng an incubator for hatehing queen bees' and
bens' ogge, [ need a tomperature governor,  What
metal or substance in tho form of w bar (4 most suscep-
tble to aod cxpands most by heated aley In liquid
form, mercury ls most expanaive, (s It not?  If meroury

heavy work It will (while pumplog water lnto boller)
overflow 1o exhaust pipe In smoke stack, when I have
scarcely two gages of water.  What bs the eause of It}
A Wa presame, from your accoant, that the boller has
not safielent steam room when the engine ls working nt
full eapacity. @ What Is the best palnt or varaish for
bollers? AL A black vurnlsh made feom petroleum In
wold for that purpose, and suswers vory woll,

uted (o the use of the above plpes. They are wade by

hoating and dipplog the tron plpes 1o melted xloe, |
Boo nlso the lotter of Mr, Baloh glven on anothior page

of i Insue. :

(55) W. A. E.~The temperature of ignition
of dry pine le shout 800° Pah,, of oak W, The tem.
perature of Lgnivou of eharred wood, If perfectly dry,
18 not senaibly different from the above, Wood or char-
conl, porfoctly dry, genorally requiros the sotonl contiet |
of aspark o produce Ignition,

(60) C. G, D, suys: I read the following:

sult Bloxam's * Haodbook of Metallorgical Opers-
tions,™

(60) 7. J. M. says: 1 have on engine § x 1
Inch bare, with £ flywheels B} inches In dismetor, welgh
Ing together about 1§ Tbe. Boller Is npright, 6 xH lnches
lasisde, with two 1% inches copper fiucs, Boller heads
arv caet, 44 Inch thick, snd shell s of ¢ Inch lrom, riv-
oted. How can | steam 1t? A, We think you can use &
lamp with two burners, one for each floe, The hest
forms of lamps used for heatlng purposes are patented,
and we advise you to purchase one In pref to mak-
ing It.

“ Vetus Is twico as tear the sun as the earth Iy, and con-

soquiently recolves four tmes ax much Hght and heat ..! (67 R. A. J. says: 1. Our town is situnted
wo do, and the avemge ftempersture of the earth being | oo ariver. At the back of the twn snd about one mile
77 Buh,, tho average tempemture of Yenus would be ' from the river Is & bluff, on which s s comotery. 1 wish
four thmes 57%, or 508° ¥ah,, eto, Now as the zoro polnt | to know whether the close proximity of the cemetery will
1% 1ot at the true kero—the polnt of absolute cold—beat | Injure tho water In the welis In that part of the town

‘What Is the rule for finding the ber of lutions
per minute of cortaln pulleys?” A, Divido the diamotor
of the dreiving palley by the diamoeter of the deiven pal-
Toy, and multiply the quotient by the number of rovolu-
thons of the deiving pulloy,

7)) J. 8. W, auks: What number of blades
should & propeller wheel bave to bo used on a small
yacht, model and power belng able to give the highest
wpeed, and length belog from 24 Inches to 88 Inches?
A, Thrve,

(48) W, N. R, ways: 1. Will you explain
the procoss of laylng very thin veneers? A, The vencer
having boen cut to the proper shape, the surface to
which it is to be applied Is costed uniforsuly with glue
and the vencer s direetly placed in position.  The exte-
rlor surface of the vencer Is then sponged over with
wirm water to prevent (s curling, 2. What I« the mean-
Ing of the word * canl," as applied in this process? A,
1f the surface to bo vencered is a plain one, the canl I

¢ bo multiplied except by Indicating it, ss five or { which 1s closo to the cemetery?  The waler fn the wells
ten Umes as much, never expressing the amount In de | muns In a direction from the cometery to the river. The
groes. This can bo proved by comparing the resulta of | cemetery has been there for over twenly yoars. A ltle
the temperature of Venus by the two most common | bmprobable tha' this will, In any way, affect the quality
scalos, the Fahronhelt and the contigrade.  'Tho result | of the water, 2. How can I test for {mpurities in the
glvon by Fabrenhalt {s 08¢ on the centigrmde scale 25° | water? A, Make s dilute solution of pe to of
corresponds to 77 Falv; #0, by that scale, the tempera- | potassa in water, u=d 5dd to & sample of the well water
ture would be 100¢, or that of boillng water, which ks | & little of this solution, just enough (o Impart to it 8 per-

068 Fah, degrees lower than the first resalt, & considens.
ble dif By of freeziog mixtures, an wril
ficlal cold of — 2%0* Fah. has been reached; placing this
a4 the zero point of & new scale (and It Is anquestiona.
bly nearer the true zoro than the zeros now In use), the
temperature of Venus would bo 808 Fah,, & muoch
greater difference than over. 50, wo see, the result va-
ries with each scale with a different sero; Résumur and
centigmde, starting from the freezing point of water,
give the same rosult, If my ing Is | t,

| ceptible tint.  1f the color thus Imparted dissppeses,
| even after an hour's standing, the water may be consid-
ered unfit for drinking purposes.

08) P. A. T. nsks: What size of hoiler of
the firebox Jocomotive kind and what size of engloe do
{ you recommend for & boat 65 feet long by 18 feet beam,
and 3] feet depth of bold? The sald boat s tobe & high
pressare sternwheel and the engine doable. A, Make s
boller 4 foet in dlameter and 12 feet long, cylinders 10 x

what Is the tomperature of Venus, our temperaturo be-
Ing 0° Fah.t or —10¢ Fah, ¥ A. Your ressoning Is basod

slmply & plaln mnooth board, d with ns, and
clamped on over the veneer to lnsure its perfoct contact
In every part with the giued surface until the gloe has
properly set, If the surface is uneven, the canl is made
up of canvas to which thin slats of wood have been pre-
viously glied to give it the required shape.

Ploase give mo & recipe for aquarium cement? Al
Meat up & small quantity of pure caustic lime in fine
powder with & suficient quantity of white of egg to
form a thick paste, and fill the angles of the aquarfum
with this immediately before it sets. When perfectly
wot, give the seams a coating of fused parafiin,

(49) W. A. M. says: I have a quantity of
nitric acid of 3* Baumé. How can I increase its den.
sity to 50° Baumd? A Distil it with a quantity of strong
oll of vitriol in & large glass retort, -

(50) W. L. R. asks: How much will eight
span of horses pull In one wagon, provided one span
will pall 20 cwt., all other things belng In proportion?
A. Where the horses are sccastomed to work together, 8
spans will pall aboat § times as much as | span. Bat if
Ssoparnte spans were hitched to the same wagon, even
though they might all pull well when working in single
spans, It {s donbtfal If they would pull more than Sor 6
times s much as a single span, and the aggregate pull
might fall even lower. The same thing may be noticed
in the effect produced by gangs of men when pulling,
pushing, or lifting,

(51) R. L. H. says: 1. How large should a
current wheel be, and what should be the shape of the
paddles, to realize 15 horso power in a current running
at the mte of about 5 miles per hour? A. Make the
wheel 15 feet in diameter, with floats at on angle of 15*
to the madius, each float being 3 feet deep and 18 feet
long. 2. How shonld the wheel be geared to
give a speed of about 8% revolutions to a 24 inch corn
mill? A, Ordinary bovel gearing and cogwheels will
answeor,

(52) W. B. P. asks: How is the ribbon for
the type writers, and for the ordinary ribbon stamps,
made? A. Itis saturated with a solution of one of the
aniline dyes, alizarine, or alcoholic extruct of madder,
In glycerin,

(58) C. C. F. asks: How is the so-called
French kid, made from goat skins and used in ladios’
shoes, worked out and tanned? A. The process is that
| known as tawing. Tt Is too Jong for publication in de-
tall here, The skins, having been soaked In water and
serapod on tho flesh side (the bair being loosened and ro-
moved by soaking In lme water and plucking), are
passod through singly, and then digested for about 10
minutes In o bolling bath composed of 12 Ihs. alum,
2} 1bw, salt, in 12 gallons water: 151bs, wheat flour, and
tho yolkx of 50 eggs are then sdded to the warm alum
bath, and the skins are soaked In this for a day or more,
The proportions horo given are for 100 skiny. The sking
are thon stretehod inlofts to dry for a week, when they
nre soakod In water for a few minntes, softencd by
stacking, and froned.

(4) W. D.—Referring to the reply given to
W. D, (No. 16, p. 20, vol. 86), who asked about the nse
l of galvanized fron pipes, for convoylng spring waer,
| ete,  Our Professor wan in error In adyising the use of
\ualvuulmd fron plpes, Probably a better material would
bo plpes of wood. With some waters, the use of gal-
vanized pipes has proved disastrous, and the safer rulo
0 to banish them altogother.  Perhaps wo cannot do
better than to repent the Inquiry and reply wegave on
thin nubjecton p, 951 (No, 4), Somsririo AMEieas of
| October 10, 1§71
i O, G, WL oanka: W galvanized Lron tublng in a bored
| woll be darableY Would the water from soch a well be
wholesome? A. The use of galvanized iron pipes for
| family water supply s not desimblo, For a short pipe,
If the water Is pure, and the precantion Is taken not to
use walor that has stood too long in the plpes, perliaps
no bsd effoct would result,  But there have been ro
| peated oxamples of polsoning from the use of galyan-
lged lron conduoting pipes, In o case at Portsmouth,
I NLIL, o family of four persons wero thus polsoned, and
Dr. Juckson found four graing of oxide of xine In the
witer. In unothor ease, near Boston, whore the house
wik piped with galvanized fron pipes, ono of the young
mombors of the family died, and o post mortem examis

on principles; and the absolute zero, which must
be taken to obtaln the same results when multiplying
temperatures on different scalos, Is fixed by theory at
about — 2192 Réanmur, — 275* centigrade, and — 4612
Fahrenheit,

(57 N. L. R. asks: 1. How much water
will I haveto turn on an overshot wheel, 20 feet In di-
ametor, to get six horse power? The water will flow on
the wheel from a trough. 1 will not have any head of
water atall. A. About 230 cuble feet a minute. 2. Will
it take Jess water if I have a head of five cubic feet
above the wheel, that Is, jost over the wheel? A, Yes,

(58) J. A. B, asks: 1. Is 18 inches too long
s beam for an engine whose stroke 1s 414 inches? A It
will answer very well. 2. Ina parallel motion, does the
cylinder require to be under the ends or the center of
the arc described by the end of the beam? A, Under
tho ends of the are. 3. What power can be obtained
from two engines, 314 by 414 inches, making 300 revola-
tlons, with steam at 120 Ibs in boiler? A. Between 8
and 9 horse power, 4. Would one of them give half the
power? A, Yes,

How will an ice bost make @ miles per hour, the
wind having a velocity of 15 miles per houronly? Al
This watter has been frequently referred to in recent
back numbers,

(59) E. B, K asks: What pressure does a
column of mercury, of 1 inch ares, give in ascending 1
inch in the tube? A, About } Ib,

Is there not an expeditions method of cutting frebricks
other than by chipping them with a hammer? Are there
not saws made for the purpose! A. We are not sure.
If there are such tools, somo of our readers will, we
hope, send us word.,

(60) G. A. R. asks: Is n pine log lighter
when it I8 frozen than when It {s thawed, or not? A,
There is littlo or no difference In the weight of timber
under such conditions, Tee s lightor than water, vol-
ume for volume, but 1 1b, water when converted into ico
will welgh nelther more nor less than 11b,

(61) R. C. says: 1. I wish to make an incu- |

bator heated by horse manure. I filled a box three feet
square with frosh manure; it heated In about a week,
and in two wooka It was as cold sy when I put itin the
box. How can I rotain tho heat for throe weeks? A,
Moisten the manure with & little molasses water, and
keep covered with dust. 2, Will quicksilver pl
Ina glass tube work a stopper In the tabe resting on the
quicksilver, s a regulator of heat? A, If tho tube is
provided with a proportionately lirge reservoir or bulb
at the lower extramity, v will answer well enough for
the purpose, but it will bo necossary to make a table for
it by comparing tho Indications with those of a good
thermometer,

(62) N. R. asks: What is the best prepara-
tion for restoring halr to Its natural growth? A, Make
a strong aquoous solutlon of Liehig's extract of beef,
and sdd about £ per cont of neutral cltrate of fron, and
o littlo wine, Take a fow spooufuls of this every day,

63) W. C. M. says: Please give me a
cheap process for clarifying vinegar, either before or af-
ter ncetification has taken placet A, Itis usnally purl
flod by distillation (n large tiuned fron vessels. This Is
tho cheapost mothod,

(64) G. B, says: 1. T have heard of a newly
discovered lght, hesldes the electrie and the calelum,
the latter of which [ am in tho habit of using for the
magie Jantern, s there something now in this Unet A,
A The lme or ealelum Hght, the maguesiom lght, and
the argnnd gas and ofl lamps, aro the only sources of {1+
lomination that have thos far proved of any practioal
value for projection with tho magie lantern, 2. Can the

zo0trope be used In connection with the magio lantern |

or the wondor camern, %o as to throw the motion of fig-
ures on the sercent  A. Modideations of the Inst t
yoo namo have been used in the magle lantorn,  The
ph aro palnted or photogmphed on glass diskas,
which are rotated before the condenser with the Inter
position of n slnllar opaque disk, bearing the alits,
which Is simultanconsly rotated in the contrary diree-
thon,

(B5) A, B, G, says: T have o quantity ef ox-
{do of zine,  How can [ eonvert It to the metallie stato
agniny A, Mix with an excoss of powdered charcoal

2 inchos, with s steam pipe 3 inches fn diameter, Feed
putnp 3 x 20 inches, pipes 1 Inch, 2, How many cards of
wood ooght sald boat to be able to carry? A, Capacity
of boat, 60 1070 cords of dry wood.

(69) T. C. B. says: 1. 1 would like to builda
model locomotive of the following dimensions: Cylin-
ders 1} Inchos In diameter, stroko 1] Inches, steam porte
§ x 1 Inch, and exhaust ports i x § inch, with a plain D
slide valve, Drivers are to be of 4 inches diameter, and
| four in number, coupled. Front or swing truck is double
| with 4 wheels. Boller is of } inch copper, diameter 4}
| Inch, and length, including smoke bax, 15 inches. Fire-
box has a helght of 4§ inchen, length of 4} Inches, and
width of § nches, Pump has & bore of | inch connected
to crossliead. Injector has a discharge diameter of }
inch. Will theso proportions do! A We think your
| propartions are generally very good, and we are giad to
| publish this letter for the guidance of othirs, 2 What
imldbe the best for fuel, charcoal or cannel coal, s
| blower being conducted 1o stack? AL It will be best,
on several , to nse ch | for fuel,

(70) C. 8. says: 1. T wish to build a cider
press. I intend to use a single cast fron screw, of about
4 feetin length. What should be the dlameter of the
screw $0 support & pressure of 100 toms? A, Make the
| screw large enough to have the srea of the thread In the
nat equal to 25 square inches at least. 2. What would
bo the friction, supposing the nut to be placed in the up-
per end of the screw, and the lower end of the serew to
turn on a flat metal surface? The screw will, of course,
| be well lubricated. A, Friction will probably ot ex-
coed 10 per cent of the force applied to the screw,

(71) J. F. says: 1.We have not got enough
natural dranght for our stationary boller. We propose
putting on a fan blower. Wounld it do as well to Jet It
blow up through the stack as under the grates? Our ex-
| husust goes into the stack, bat our engine does not run
| continually, and we see that the exhaust has but very
lttle effect on the draught or fire. A, The armngement
of blower which you suggest will answer very well. 2.
We have also a § steam pipe runniug into che stack,
which, when steam I let through it, creates s terrible
roaring fire. It nses a great deal of steam, butit Is a long
way ahead of the exhanst. Wil not our exhaust create
more draught if the nozzle was closed to the top of the
stack? A, We do not think any gain will be realized by
carrying the exhaust pipe as proposed.

(72) D. M. M. says: 1. Ihave an iron tank
| for supplying water to a steam boiler 4 feet long by 20
| Inches diameter. 'The sheil 18 ® 1§ inch boiler plate, aud
| the ends are cast {ron, having a rod passing through (he
center.  Can I insert 40 two-lnch tubes by drilling holes
through the cast iron ends of suficient size for the tubes
without weakening the strength of the tank? The tank
is guaranteed to stand a pressure of 0 Ibs. per lneh, or
will it be bettor to have the ends replaced with boller
plate? A. It will bo better to nse wrought lron hrade.
2. What is the comparative power for water and alr to
ahsord heat, both being of the same temperature? A.
The amount of heat that will ralse the temperature of 1
Ib. of water 1, will do tho same for about 4 1bs, of alr.

(73) R. J. asks: 1. How can T dissolve rosin
| Inlarge quantities in something that will evaporate and
’ leave the rosin hard? A, Turpentine, naphiha, benzole,

ete., aro solvents for roain, and will deposit the same
upon evaporation, 2, How can I dissolve rabber? AL
Use blsulphide of carbon mixed with 6 ar 8 per cont of
best alcohol. 8, Can old rabber shoos be dissolved? A,
Vaulcanized rabber may bo dissolyed In the above mixe
ture by heat, prossure, and agitation, in strong vesscls
of boiler fron,  The solution, however, s somowhat
diftienlt, and, owlng to the volatliity and inflammab ity
[ of tho wolvents, not without danger when the operation
1s condluoted by Inexperienced hands,

(T4 T. J, €. asks: Will a circular saw with
| 10 teoth cut better und moro easlly in hand wood gen-
erally than ono with 24 teeth, vach saw being 54 (nohes
o diamoter? A, This deponds upon the thiokness of
the saw and the nmount of foed to each rovolutlon, For
{004 Inch saw of No. 8 gaugo, cufting 1 Inch at each
revolutlon  In hard wood, T should say that if the
teeth worn wpread at the points in place of bending each
| alternate toth for the xet, 16 teeth would be better than
{81 Allof the conditions should be given I order to
pormlt & doftalte declsion to be wrelved at.—d, B B, of

In conflned In & oylinder by & close-fitting piston, will It | patlon revealed the presence of oxide of zine in the
exert consldorable power o will it compross like -mlm.en and other organs, Death was dircetly attrib-

and a little molasses, pack Into black lead crucibles, | (T8) O. D, R, neks. What is the reason thut
cover with & lutlng of fro clay, and heat strongly, Con- | tubos In an upright boller do not burn out a¢ the top
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el thore I8 1o wator! A, Tho stears in the baller |
wm"h Winperture of the products of
combiation to # polnt Whte they will 4o o damage to

@) B. C. nsks: 1. Will a portable engine
mied ot horse power do more work In 4 duy thun 0
Norsos? A. Yo, & Inan opright bollor ax dorable an
» horlzontal oney A, Ordinarily, yes.

How smnny rovolations stioul] the exlinder of a thrash-
tng machine make, the diameter elng 18 and length 30
tnchics? A, This dopends on the constraction of the
maching,  You ahould addreas tho manufacturer,

@ B. A. W, says: Given a propeller with |
81 foot keol and T1g foet boam, mther flat on the bot- |
ton at midahip, with an upright boller, with two inch
tubos and sholl 2 foot by 4 feot; which is best, sn engine
$g x 6 or 8ig x 5 nclos? orix there o botter sige than
ofther? A. Use ono 8x 5 fnches, 2 What #izo and
piteh of wheel, and how many blades are nocossary !
A. Use n propeller of 8 blades, 24 inchea dinmotor, of §
foot plitoh. & Whore should the bollor bo plaeed to al-
Jow & eabin to bo billt n front, projecting at the sides
on the guands & nches each #ido, this roof covering the
whole boat? A. Yon do not sond sufficlent data to
enable ux to dotermine the position of the bollery but
probably it can bo placed 12 or 14 foot from the bow,
4, What spoed would such a boat make? A, Probubly
6 miles an hour,

(18) 8. L. 8. says: I bave a forehay or pen-
stock to a mill; 1t Is 8 by 10 feet, and the water fs 6 fect
doep. In the center of the forebay Iwish to place a
wheel, with a gate 17 by 18 Inches, How many 1bs.
pressure of water will thus be on the gate at the bottom
of the forabay? A. About 245 1bs. per equare ineh, ns
wo understand tho guestion,

(79 G. W. R. says: A man is using a hy-
draulic pipe, with a £2 inch pipe ut the Lead or penstock.
He takes ont the 22 inch pipe at the head, and puts in a
8 inch pipe. Will the pipe throw the water further
from the nozzle, and will the pipe take more water than
before! A. Your question is rather incomplete; but, as
wo und d it, the ch will make no material difs
ference In the discharge.

(80) A. W. F. asks: 1. How many lbs. of
anthracito coal wonld an upright tabular boller, measur-
{ng, say, 4 feot high by 84 Inches diameter, with ordinary
geate surface and draft, congumeo? Boller carries from 30
o 110 Ibs, steam, and engine runs at 50 rovolutions por
minnte. A. Soch a boller would probably burn from 40
to 50 1bs, perhonr, 2, What should be the proportionate
depth of & steam yacht to its length, and how high
shotld a boat of 80 feet long rise out of water at {(s bow,
the boat belng used where the water is oftentimes quito
rongh? A, Dmft, from g to ) length. The boat in
quostion might rise from 24 to 30 inches at the bow,

(81) L. M. C, asks: How can I prepare
color, such as red, blue, greon, ete., to mix with a glue
#ize, to be used on cotton cloth, which, when stretchod
on a frame and dry, will look clear and transparent, and
be smooth and free from streaks on the flat surface? A.
The aniline colors will give the best satisfaction. You
can obtain them with instructions from almost any dmg- |

=)
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glst. They are brilhant and economical. Some of the | cyx. These, with the replies, are printed; the remain- Curtain fixture, N. Cam
vegetable dyes would mm:_bnx it would require 100 | ger go into the mm;‘k“‘ xp::,, of tho rejocted Cutoff, A. Ruthel R
mnch space 1o give yoa the various methods for theireX- | guestions are of s primitive or personal natnre, which  Dam for storing tide power, W. H. Foster.
| should be snswered by mall; in fact, hundreds of cor- |
(82) D. W. says: A very singular phe- respondents desire a special reply by post, bat very few
nomena recently occurred in a mill, run by an d@“demmghudmmhlolum *o much as a W W. B. Hyde.
horse power steam engine. The upper stone is stationary, | Postage stamp. We could in many cases send a brief | ey, g

traction here.

the lower stone standing on & 1{ inch spindle, resting
on & step. This step is movable, o as to gauge the rate
of feed. The spindle §s of hardened steel, resting fm-
medistely on a steel plate, % of an inch in thickness and |
2 inches square, resting on & csst foot, in a square bed,
secared azxinst revolving. Above this bedplate is s Joose |
collar of cast fron resting In the step plate sarrounding |
the spindle in a manner o secure stability of motion to |
the spindle. The foot plate s of hardened steel, its up-
per surface being flat, and the point of the spind’e rest-
ing on this platc s alightly oval. A few days sgo, while
the mill was running at its umal velocity with a full head |
of stesm, the stonos stopped Insténtly, the belt sliding |
in the puller until steam was shut off. The miller sup-
posed that something had got between the stones, and
8t once set to work 10 ralse the upper stone from its bed,
bat only the ordinary amount of grain was found between
the stones. The lower stone was then lifted from its |
bed, and the spindle was fonnd firmly attached to the |
steel foot plate in the step.  An attempt was made to |
drive this foot plate off, the corners projecting eunfficient

to give & foll blow with & heavy hand hammer, such as |

blackumiths neusllyuse, The corners of this plate were

hlmwmudbw.ﬁmmtmycﬂ«tm the]

attachment to the spindle. The spindle was then taken
0 & smnith's forge, heated and cut off above the #tep plate,
#0 8% 10 Jeave 3 small portion of the spindle attached to
the step plate.  On close inspection, a small portion of
the outer surface of the end of the spindle was found not
attachod to this step plate.  Oil was foand above the
sep plate and collar around the spindle, in sufficient
quantity, and no evidence of heat or unpsual friction
coald be found.  And yet the spindle was firnly welded
10 the step plate, This process of wolding must have
Leen Instantanesons, ne no shatement of speed was noticed
by those atanding about. All the bove fucts ean be
verified by testimony. Cananyonn explain this fact? A,
We preter to (zww thix open for genoral discussion, 1¢
our ean conveniently forward the corrobho-

rative tos J
g tUmony of which he spenks, wo would be glad

(83) W. H. says: 1. Why is it that, in win-
tor or spring, when It is warm onongh to canse slush fee
to break op and follow the eyrrent of the stresma, ot
night some of the Hghtest of 1hin slush will wink to the
bottom of the stroam end freez to rocks, ote.t A. Your
aceount Is not sufclently detaflod o onable us toan-

mwer your qaestion, 2. A pump used for pumping wa- |

(84) W. D, P. asks: If L'wore to put a piece
of voloanized rubber (such ss combs are made of), 10
Inehos wide, 82 inchos long, and M fnoh thilok, Into n hy-
draulic pross (the box of the pross fitting the rubber),
how mueh pressare wonld it stand without bronking or
altering fts shapet AL Tt would probably stand reveral
tote; bt wo have no dats on this subjoct,

86) A, L. E. nsks: Do you know of any

——————————————————————————————

OFFICIAL

INDEX OF INVENTIONS

Yo wunen

Lottors Patont of the Unitod States woro
Granted In the Weok Ending

chomical componund or method by which tho halr on the
hond ean be tarmod permanently gy ot white without
Injury to the sealpor skint A, We do not know of any- |
thingof this nature that we care (o rocommend, Al |
sueh agonts are more or loes Injurious, |

|

(86) R, L, D. asks: How can I harden the
shioll of a hon's ogg without impalring the ega? A We
do nol know of any prcticablo mothod of accomplishe
ing this,

MiNEnrALs, 1ro.—Specimens have bhoen re-
coived from the following correspondents, and
oxamined, with tho result stated:

J. W, B.—They are small, well formed garnets, 0. 0,
It the colors constituting the pattern of your carpot
aro not affectod by the solvents, tho green staln may be
remoyed by means of a little warm alcohol and ammo-
nin (aqua arnmonia).  Otherwise It 18 not advisable to
attompt the removal of the stoln~W, H, I ~Itisa
sand consisting of iron pyrites, Seep. 7, vol. 80, —~W.
L. W,—It Is o small fragment of quartzose rock, con-
taining bright specka of fron pyrites, Seep. 7, vol. 80,
—R. P. 0.—No. 1 contains lime, magnesls, alamina, sil-
fon, sesquioxide of fron, and fron pyrites, The cnbes
of No, 2ure crystals of snlphide of {ron—pyrites, Sce p,
7, vol, 86,

1t has been our custom for thirty years past to devote

s considerable gpace to the snswering of questions by:

correspondents; 8o usefal have these Iabors proved that
the ScresTirm Americas office has become the factotum,
or headquarters, to which everybody sends, who wants
specinl information upon any particular subject, So large
# the ber of our correspondents, #0 wide the runge
of thelr Inquiries, so desirous are we to meet their wants
and supply correct information, that we are obliged to
employ the constant assistance of a considerable staff of
experienced writers, who have the requisite knowledge
or acoess to the latest and best sources of information.
For example, questions relating to steam engines, boil-
ors, boats, locomotives, railways, ete,, ure considered and
answered by o professional engincer of distinguighed
ability and oxtensive practical experience. Inquiries
relating to electrieity are answered by one of the most
able and prominent practical electricians in this country.
Astronomical queries by a practical astronomer. Chemi-

the various departments. In this way we are enabled |
to answer the thousands of questions and furnish the
large mass of Information which these correspond

Animnl fats, oloomnrgarin from, A. Bmith

|

cal inquiries by one of our most eminent and experi- |
encod professors of chemistry; and o on through all | Coffin, F. B. James

March 13, 1877,
AND HACKH BEARING THAT DATE,

[Mhoso marked (¢) are rolsaned patonts, )

A complote capy of nny patent in the annoxod Jiet,
tnoladiog both thoe specifiontions wnd deawings, will bo

| furnishod from thix oMeo for one dollar, In ordering,

plonse stato tho nomber wnd dute of tho patent deslred,
and remit to Munn & Co, 57 Parck Row, Now York oity,

Anlmnl fats, roducing A. & L, Smith. ...

Antmnl trap, J. 8. Crowsll e

Nale tle, J. M, 1L Martin, ...

Ball throwar, A T Bogard R, oovicaviaiisonneens 198,51
Barrols, lovellng and trussing, B, Holman ef af... 188,565
Pasket, O, K. Ball....... R P T A2 LY 184,501
Boo hive, J, R, Whoealor......... woo 1884052
Boor cooler, Clear & Sochurek. .. .- 188,232
Binokboard rabber, C. N. Baocon... oo 188227
Boot sole fastoning, L. Goddu ....oveeees ... 188355
Boot sole fastoniogs, moaking, L. Godduw.... ..o 188004
Pottle stoppor, W. H, HIcks. .....veen. e < 188,208
Brake and rudder, J. Huatton.. ... 189,508
Briok kiln, B, W. Bingham...... L 188277
Bridle and halter, W. Schimolze, .. e 185421

Buekle attaclunent, F. Armstrong.....
Buttons, attaching, Alexandor & Breed..
Cako machine, D. M. Holmes,

| Qalondar, W. W. Kitchen....,. 183,218

| Car axlo box, C, H. Shattuck.... 188,423
Car axle lubricator, B. G, Murtin . | 850
Car brake, B, Bquire. . oooovaeies > 188313
Cuar coupling, C. G. Eiy..... .. 188,241
Car coupling, G. W. Gomber..... . 1883
Car coupling, Hoffman & Pemmer., . 183,214
Carringe roof, T. Winans........... ... 188,825
Carringe top brace, Croft & Pitner..... ...... .. 188

{ Chalr and carringe, combined, J. ¥. Downing...... 1883

| Chnlr, folding, J. J. Weller......cocuiiviianne %
Chair seat and back, P. Rath.

| Chairs, ete., seat and back for, H. Wakeman...... 188,445

| Cheese, making, LB Ao S v e . 188226

Churn, reciproeating, J. B, Marquls...
Cligurette machine, D. W. Do Forest..
Clock case, A. T. Robinson
Clothes pin, Sanderson & Linscott.....
Clutch for jib travelers, R, T. Osgood.

Coffins, removable gln;u' tor. J. McCuthy
Collar fastening, ete.,J. Haney
Cooking npparatus, E. N, Horsford.

columns prosent, The large number of questions sent—
they pour in upon us from all partsof the world—ren-
ders it impossible for ns to publish all.  The editor selects

I‘fmlhemlsathosethathclhlnks most likely to be of  Cow milker, W. A. Wilson ..

interest to the readers of the Scmxrorie Axmn-

reply by mail if the writer were 1o inclose a small fee, a
dollar or more, according to the nature or importance of
the case.  When we furnish the inf jon, the
money is p d to the sender.

J. C. R. asks: What is the greatest depth
ever attained by a diving bell*—G. G. asks: How can I
mend s stiff hat with a tear in it*—B. A, F, asks: Can
you give me information concerning the dark day sald
to have occurred in New England at tho

3
BAY

Corn plant
Corn shelling machine, A. H. Shrefier. -
Corset clasps, etc., cateh for, M. H. Bergen. ......
Cotton press, 8. H. Gilman

Curry comb, C. E. L. Holmes..

cans, otc., Roussel et al(r) ...
Dental and barber's chalr, G. W. Archer..
boat anchor, F. Hinman

‘ , and tap, P & Dunnebake.... 15405
Drilling oll wells, ete., C. SWwan..............
Ear mufiier, C. Greenwood ...

| Eyeglasses, J. 8. Spencer...............

. Faelng for walls of houses, T. Walton...

| Fare registor, V. Fountain, Jr.

| ¥aro register, W. H. Hornum (r)..
Feed

of this century? It was notoccasioned by an cclipse or
any other explainable cause,

COMMUNICATIONS RECEIVED.

The Editor of the SCrENTINFIC AMERIOAN acknowlodges,
with mach pleasure, the receipt of original papers and
comtributions npon the following subjects:

Ona Demand for a New Business, By H. D, R.

On Patent Rights and Wrongs. By J. R. R,

On Diphtheria. By S.8. 8.

On Perpetual Motion. By D. H, M.

On the Bourdon Gauge. By A. B, W,

On Cartesian Physics.

On Trisecting an Angle. By H. C.

On Theorles of Light. By P. 8.

Also inquiries and answers from the following:

M.C—M. A.F—S8—J. B—A.C—W, M. K.-H. P,
~W.P.E.

HINTS TO CORRESPONDENTS,
Correspondents whose inquiries fall to appear slonld
repeat them,  If not then publishied, they may conclude
that, for good reasons, the Edltor declines thom, The
address of the writer should always be glven,
Inquiries relating to patents, or to the pateniabllity
of Inventions, assignments, ote,, will not bo published
here, Al such questions, whon Initinls only aee glvon,
are thrown into the waste basket, as It would A1l half of
our paper to print them all; hut wo gonerally take plens-
ure in answering briefly by mall, if the writer's addross
I8 given,
| Mundreds of fnquirics analogona to the following nre
‘ fent: ¥Whose fy the best generator, for the mannfaotare
of vinogart Whoare the largest steel mannfacturers in
the United Statest Whomnkes oant ost-atool?  Who
rolls wtamped tesoe paper? Who mnkes machioon, ne-
tuated by wolghts or springs, for mlang watert Who
lays narrow gage raflroadw, and what 14 the cost por

ter from o river often refuses to take waler i

4 on account |
of this glush froezing Lo the strainer of the suetlon p!p:.'
but it in only at night; and as k0on o Die wun rlses we d

mile? Who sells eloctro-plating materlnls® Al snch
y | personal inquirien are printed, sy will bo olmerved,

0 | Inthe column of ** Basine: 1 P "
ndbiicd o : , usinoss and Porsona) M whioh In spo-
y troublo with it. A, Protably the trouble | Clally net apart for that purpose, uuh)m:lt o tho ﬁh:ll‘:"

18 caused by the manner in which the steminor Is Joeated

b od, L mentionod st the head of that eolumn Al be
In general, stoppages of this kind are more infinenced by | wired information can in this way bo ox w:;‘I(lla‘u':\'lw d{»
atmospheric conditions than by the timo of day, tatned, ; iy

' Fence post, P. Jones
| Fence post, lron, 8. H. §t. John..

R

Fire oscape, B. A. Copeland ....
Fire oscape, J. Heunermann...
Flroescape, J. H. § =
Firo escape, W. W. Stead..
Fluid trap. A. H. Thorp..
Frult erate, W. Wells.
Fur from hides,

Graln arill distributer, C. E. Patric..
| Graln arill feeder, C.W. Wilde....
| Graln sepamtor, W, Barls, . ...... ccoooininnss
| Gramshoppers, exterminating, T. K. Hansborry
Gmto bar for furnaces, J. H. Blanchard...
Grinding machine, F. Booker. .
| Harness pad, B, R. CANOONO. .0t ianiiine +oo 158,088
Haorrow and clod erusher, Kuhn & Miller. .. ..., 188870
Tnryester, C. M. Young seensieens 1R800
Haorvestor and throsher, A, J., R R, & B0, Wiio 185,456
TInt, C. B, RICHATAN . ovvoiaass shbvasanninssnssnssss 188200
iy, oto., unloading and stacking, G, 1, Kell
ool trimming machine, ete., J. 1. Busoll, ,....., 188,587
Hingo, spring, J. Palm........
Hinge, spring, O. 8. Van Wagonor ..
Hoops, making wooden, T, Reod. ...
Hop frame, Wood & Maplos. . ...
Horses, dotnehing, L. F. Sloopor. ., ...
Hurseshoe nafly, Anlsbing, Dunno & Harels,
Hose, making rubbor, J. Murphy, ...
ot alr furnaeo, W J. Towno, ..
Tydmnt, 8, W, Lowis, oo .ovine
Indieator, 8. Whooler. ..., Chsesebnbeh
Kog cover fastenor, Jonos & Walkor. ...
Koy hole guard, 12, W, Mofatt........
Knlttng machine, B, Tiffany, ...,

Knob latol, B. Parker. ., ... ., + 18890
Knob lateh, reversible, 11, WBsox. wor AR 0
Lamp, J. ¥. Daour....., satnsugeney voe N2
Tamp, W, Wostlnko, ...... .

Lamp burner, C, A, Forron cenns IWMT
Lamp, oar, W, Westlako .. e
Lamp lghtor, W, 1. Wentw: Tens AR LR )

Latoh and bolt, J. AL Shormnn. oo civvees

o 18808
Latho chuck, K, W, MOULOWSOI cooiirraning,. 188,000

oy |nn Wronah, conch, R. Jonos. .

Laghtning rod, N Van FAOR . o ovunnnnarinnnnnns l.‘“
Laoom plokor, 8. 85 Walker, oo ot
Loom shattle, D1 Chnmberiain o 1NN
Matl Do, J0 O Lowello o l.n
Mot bigg, B, HL Parker Lo VA
Matoh Box, Jo AL Krott, .. oooeins R L% )
Maotoly spiint, G. HArgroaves (f) oo oo o s
Moasuring paokaged fabrios, V. A, Bond., LN )
MIddlings separator, 8. 1, Boan... L]
Milk ooolor, H. Clifford ... L I8N
Millstone ourh, W. L. Tagrart, .. ...« o 1A
Mosquito not and canopy, A. It, Baker, o I
Moth oxtorminntor, J. It, Btenhons. ... L VT
MOLOT, 15, FOPPIO. covrersarnnnrrrisbnsns S LR
Mowing maoline, M. G. Hobbard. .. 189,07
Nook tho, T Swonsrbon «.....ooiioees 1884
Proking for platon vods, J. C. Ktoad, . 1884m
Papor bag maohine, ¥, L, King..ooooiinn cerrrers AR
Papor, outting nnd winding, L. W. Pottebone,.... 159,48
Papor polp disteibutor, Lo Jennings, oo e 18T
Partor skato, Lo ML GRNO. i 15801
Pavemont, atane, 8, 15 Gross. ... LY )
| Photageaphio plate holder, O, 1
| Plbmnn conneotion, ete., I O, White, ..

Maning, pressure doviee, O, R, Pattorson
Pliors, T K. Itussoll
Pligrs, parallel, W. Quirk ..
Plow olevis, €, Robinson.
Plow gang, M, Do Judking. ..o
Plow points, oto., sharpening, F. M. M
Pookot knife, . Booker. ...
| Pomondo, M. OalbDOrton. . ..cooveee sesiins
Powor and band windlnss, I 1, Slokols...
Proserving vegotables, eto., Morrell & SBoule.

Printer’s rule, T 8. BOWmNn, ....ccoeeniis

Marquis,

vens

| Printing cash recelpts, oto. Smith & Mosn......... 19310
Printing, inking, apparatus for, I, Macdonald, .. 1850
| Printing rolls, making, J. Waldron......... Vosinnn

Printing textile fabrios, W. Iroland.
Propeller for vessels, . Morris,
Puolley blook, J. Strubel
Pump, J. E, Smith
| Pump, A.J, Tyler. ...
Pump, N. W. Wheeler
Pump for nrtesian wells, W. Z. Blaksloo.
| Reglster for car berths, C, B, Bargennt. ..
Riveting machine, J. F. Allon,
Rond englne, A. D Martin. .. ooceeevaiee
| Roll for beveling irons, W. H. MeCune.
| Roofing tile machine, I. G alt...
Saddle or swent cloth, R. Spencer (r)..
| Salt vessel, R. Dunham.... P
| Sand box for locomatives, 5, 1. Mosher
Sash balance, Stambaugh & Smith..
Sash lift and fastener, . E. Sparks
Seroll sawing machine, I. Arthur....
Sowing machine, boot, 8. Henshall...
Sewing presser foot, D, A. Sutherland (r). ...
Shade holder, translucent, G. H, Chinnook.,.
Shade roller, F, C. D. McKay...
Shaw! pin and button hook, J, Barnes
Shears for cutting metal, J, M, Barnett.
Shoe blacking brush, C. B. Goldsmith. ..
8hoo brush, W. B, Setl «.oovviiiriens on
Shoo holder, H. Thompson.
Slave, Starnes & Lipe..
Sled, boy's, 8. Gllzinger.
Snow guard for roofs, P. A. Dugan..
Sod cutter, J, Genzly .....icivieeeesnirnsomnsisnarnes
Spectacles, J. Johnson. aon
Spike extractor, J. A. Powell .. ....ovver

L L LT weenn

........ i

BREER EREERE REERRRRREE S

Steam heating radiator, C. C. Walworth. ..........
Steam trap, J. J. Royle
Steel plates, cte., making, J. Yates..

Tobacco cutter, B. MOOD. . cuvureiiimmsiimairessaiacs
Truss, J. A. Shorman.. -
Tubing, 0exible, IL WAKEMAD. .. .oevirrisinrassis
Tubing, motallle, J. B. ROOt....ccu vcsnanrsransnne
Turnstile, A. F. Swan
Umbrella tip cup, G, K. Johnson, Jr..

T T

‘nahing o
Weathoer strip, C. B, Roger....
Wodgo, metal, J. Kolly. ..o
Wolding Bossomor stool 0.

Window sash holdor, J. Kelly,
Wiro beblng maekine, D. C, Btovor.
Wool, 0t0., oloansing, 0. Low.. ...,
Wronoh, L. Cous.vuneeniorninanin
Wrench, W, D. Gold. )

T

i

;

i

Wringor and manglo, C. A R
A
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Price List and Qiren.

Hxmaoa xoy
RODE l'rﬁz. (.‘0-.

FOR SALE.
ﬁw mt of new and second. lto AR m
O power. A u-uruncul Of now and seoond.

all o w own make, and st prices to sult the
ors for new work promptly sttended to.

W Es & PrLLIes TRON WORKS,

r FOR Lﬂ (I'LETE SET OF ENGINE OASTINGS-
o wrm llm 0. Sond for ou umi }. prtioalam,

A.u

us Rmbnm hiladel phll.
PR INTING I‘RK\QI
s o cnvrlo o, oo, o
T sleos tor hr:o work,
g and adeertising and
sxoellont spary hour amuonse-

ment for old or young, Or it can bo made

mainess anywhoere. Send

o catalogue to

0 Munumcturen,
Meriden, € onn,

W0OD WORKI NG TOOLS.
e Pk CRA b, "’@‘!\"aﬁ*"’“"“
oawlooun lnovod;:,n mlu. 77, For full par- |
ll“Blih'. Bur! --no- Co., N

TURBINE WA"I‘ER WHRELS. A TE
PORT of the ofMctal T\ of Turtine Water Whools
made o the Oanunnhl Exhibition of 15%. With
ustrations. ndn‘

of the Apparatas

Ponay
nump- ror
li ELSEY &

n'uhnlnmo!c-ch wheel. Engravings and descriptions
m&onumcuunol the wheels thas <
Table showing the Names of
lhe &mmun Of the several wheels tested. Date of
each t Diameter of wheel n of gate,
\"dght on the scale in pounds. Hevolutions minute,
Horse-power of wheel. Head on wheel, In feet. Head
On welr, ln foot. Flow over woir. Head on wetr due to
n‘imvor of the water used. Percentago
by each wheel. Together with
mherulm o and & particnlars. Contained
in SCLESTIVIC \Imc.ua SUPPFLEMENTS Nos. 0 and 61
W cts To be at this ofico and of 2l

SALESMEN AND AGENTS WANTED TO SELL
valasble Patents. GEO. WOOD, Lovells, Erie Co., Pa.

ENGINEERS and ARCHITECTS'

| - = | researche s and

| WESSELL METAL, A PERI"ECT IMITA-

SPECIAL WORK!
STEE
e 1!?’%‘“ NGTH AND DETERMINATION,

¥
Prof. J. J. WeynRa~Nor, of Stuttgart,
% Transiat \,

“!‘ml. A.Ja DI,
itha rnlu-hln Appcndlx
Prof, R IL, 'l'mmm.\{ of Stevens Institute.

For salo b
orsie Y JOHN WILEY & BONS,

15 Astor unw. New York city.
Mallod prepald on receipt of

JOIIN HOLLAND'S
GOLD PENS

luoclna the Ocutennind Medal from the Jnllﬂ'. 00 Awards, for
risr olastielty und geversl exeellenee soM Ly your
lcnov send for iustrsiod PPrioe-Lisk 1ot
ufnetory, 19 W, 4th St (‘lnflnnau.

Pocket Coin Detector.

~81z0 of n sllver dollar; It tests size, gauge,
and welght, U, 8, Mint llnmlnnl. price 25¢,
by mall; agents wanted ; liberal discounts,
J. W.SUTTON, & l.lbeﬂy 8¢, New York.

ONCRETE AS A m'u.m\(. MATE m.u. —A
C Jocture delivered before the Royal Institue of Ar-
chitects. London, by A. Payno, with discussion of the
sabject by prominent architects, This Jecture and
the extended discussions of the subject are contained
in SU '‘PLEMEN ( Nos. 26 and Price, 10 cents
each. They present a large amount of valuable infor-
mation, upon Conerete bullding, In conclse form.

DI’E & 0SS l',\'l'l’\'l‘

I.EAD STENCH TRAPS.

Positive protection nst Sower-gas. Bestand K—
ot mll -(nuun. CLENXTINIC .\unuu\l Aprﬂl

Send for cire F. ADEE,

WE ENAME L
inFINE JET BIACK every varietyof turnad wood work
parts of machinery,castings; linware and sther inetal
work ENAMELED JET €005 in woad or metsl,made te oridgr
AMERICAN ENEMELCO AT WANRES SYPROVIDENCE. R .°

. Swy
BROCK'S PATENT ( ("lBl\l D
Pepper Box and Balt-Celler, for Dining Rooms, Restaur-
sols, Sportamen, Travelers, Laborers, Scholars, and all
persons enrrying lunch. Sent by mall for 2c.; Sfor ¥l
Ad.dn-u O, M. BROCK, Monroeton, Bradford Co., Pa.

"E‘L’JE?MWBF S

0 l'llle\d

Sih. Hotel and aveliog expenses {
% CO.. manutrstnrere of FAVELOPED
l.'.kull Howe 80, Cixcansari, Onio.

PERFECT

NEWSPAPER YILE

—————

The Koch Patent Fie, for preserving newspapers,
nes, a0 pamphlets, lins Dean recently improye od
and prico reduced, Subseribom o the BCIENTIVIC AM-
KHJ(‘A\ and BCINNTIFIOAMERICAN BUPFPL
fod for Lthe low prico of $1L.50 by mal)
Jﬂ of this papnr  Hoeavy board side inac ription
S RCIENTIFIC AMHH(?A N o glit, Necessary for
every ono who wishes Lo preservo tho paper.

AW MUNN & C0,

Jublishors SCIENTINIO AMERICAN .

~ ROOTS’ ROTARY HYDRAULIC ENGINE.

FOR

BLOWING ORGANS

AND RUNNING

LIGHT MACHINERY

OPERATED BY

»HYDRANT PRESSURE.
GNES GREATI-‘.ST USEFUL EFFECT OF WATER.

- IS A POSITIVE PRESSURE ENGINE.

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND.
S S. TOWNSEND, Gen'l Ag't,3! Liberty St., NEW YORK.
SN BURNHAM 8

WATER WHEEL

l- doclared the “*standard turbine,'’

Tahot §2 40, 70 kinde

| Revolvergisassbniro iy

VANDERBURGH, WELLS & CO,, MA-
CHINIATH Pattorn and Iluu'u! Lotters, ete., Complete
avor GO0 persons who boughtand use | Newnpaper Qutiits, Engravens' Boxwood, ete.

l'uru‘ ’l)F« “°
11, Cat. for 3ot atazop,

wings and De-
used test. The |
1 uments employed for dﬂeﬂnlnm‘ thoe Power and |

N. ¥, Bv R\i‘l.\ “.\"‘"\ ork, Pa. Q(;‘; " Weook ln| our own town. Terms and $5 outo
Pharmaoist.~A valuable and prmu«-ul rn?w upon the
mvpnmllun of Perfume Extracta, Wit ‘ormulm for

OTIS BROS, & CO, .No 38 Broadway, Now \'ork
- and compounding of m.- lnurmllnnln ete. The Formule
qREAT 8’ LE OF P*TF ?.nrn given embrace the pn‘l-nlnllull of ll\n- following |
Rventors and ot i'l‘ll’%llﬂ%(ﬂﬂ(“ helr ‘ll('ﬂls'lll \n"rfumnc Jockey Club, Oors  Rose, White Rose,
Tuberose, anotis, Rondelotia, New Mown ul-y
Frangipanni, Clove Pink. Violet, Mignonette. Contalned

horn with part and full gnte open. 18 Duteh Stroot, cor. Fulton, New York.
reo |I,\l LETT & CO.. Fortland Malne,
, SAFETY HOISTING PERFUMERY. — BY W. 8 SAUNDERS,

I [ )

aChlnery paration of the most prominent and popular Per.
fumn-- now on the maurkot, directions for the preparation

ctoria, Bes, Douquet, Muak, Patchouly, Milofieur,

uumm\lnlmlu ul oneo wit Auvction. G )

| oer, Office and Salesroom, & Liberty b, Ncw york L LR l"m.\ 4 st Flowars, Wood Violets; Wost End,
ln SCLENTIFIO AMERICAN HUllfI'l EMENT XNo. 85.
‘rice 10 conta,

50 Visltion (‘.N-. with name, 100. and nmp
!

Ag'lOOnlltl&: L.C.COR £ CO,, lldnol.(‘l.

RISDON'S IMPROVED
TURBINE WATER WHEEL

Yiolded at tho test of Turbipes at Centen-
nhl Exposition the best results at all stages
of gate. Send for circular to
T. H. RISDON & €O,
M. Holly, N. J.

Manufacturers of MILL MACHINERY.
P“cm'c Dmp nnmmcn and m\--. ﬁirL:ortt-

mb! 1L
ln{ lu\!. xr.~~ ( 0 Middletown,

_PRESSES. Comn

)\MATE( LR " llO'DOGBAPlll(‘ AP I'\u ATUS.
Latest invention. Everybody can operato with
rfect success. Complete with chemicals from
Fe it
AC Ave.,
i Brooklyn, N. Y.

FYSHAN ERS

SHAFTS PUL

Ia Stock, and tor Salo by
WILLIAM SELLERS & CO.,
Philadelphia, and 79 Liberty 8¢, New York.
Price lists and vunphlc(n on application.

Pond’s Tools

Engine Lathes, Plancrs, Drills, &c.

Send for Catalogue. DAVID W. POND, Successor to
LLuLa\\ l'U\D Worcuur, Mass,

bTLDII.h OF MATTER AND LIFE.— B\

Prof. Henry J. Slack, F.R.S. A most Interesting and

valuable papor, explaining the latest scientific theories,
calculations, concerning  the vnnulu

Modes of Motion, the Ether of Bpace, the Transmisslon

of Wave Foroes, the Limits of Vision, the Size of Atoms,

tion of gold in color, surface, and ncld tosts, for manu- | Mation and Foroe of Atoms, (-ruulllnx of Atoms, I"ho-

| facturers of imitation jowclry, uud other warkers in fine | nomena of Reproduction, Mental Iicnoména.  SC1t

yellow metal. Wessel Manuf'y Co., No. SITE, ¥4 8L, N.Y. | Tivic AMERICAN SUPPLEMENT No. 7. Price, 10 cents.

- = e ] [ A Y hml ot this ofice and of all newsdealers.
SAW - MILLS- s

D.E. HEALD & SONS, B M N. Y, STENCIL WORKS, 87 RnnuSt.. N. Y.
wanted to sollolt orders for our
N BN st 8’[88[ Name Stam DS
on mlury or commission, Add.
Usisn Iafastrial Works, Olacinsats, 0. *

A VALUABLE PREMIUM CIFT
TO EVERY PATRON OF THIS PAPER!

WIRE - DRAWING MACHINERY,
Planers, etc., made

QCat out this Coupon and send to the Stunrt Importing Co. for redemption,
On recelpt of this Coupon, together with Fi

PREH[UM CUUPUN press or Malllng chiarges, we will send {s’:“:;‘e‘;epxls’nmr e
RUSSIA LEATHER POOKET-BOOK, rars¥i Tocx,
and with ANY INITIAL LETTER DESIRED, neatly stamped in Gold. (Retall price, $1.50)
This Coupon is good only XI¥ETY DAYS from the date of this paper.

(Signed) STUART IMPORTING CO,, 5360 Broadwny, New York,

MPORTANT FOR ALL CORPORATIONS AND

MANF'S CONCERNS. -Buerk's Watch=-
man's Time Detector, capable of accumtely con-
trolling the motion of & watchman or petrolman st the
different stations of his beat. Send for circular.
J.E.BUERK,F.0. Rox"79, Roston, Mass

N.B.—The suilt against lmhuuter&( ‘0., of New York,
was decided in my favor, Jane M0, ISTL  Proceed
have been commenced against Imbacuser & Co, for sell-
g, cont to the order of the Court Persops using
clocks infringing on my patent, will be dealt with
aocording to law,

F?F("IAL MACHINERY, TOOLS, MODELS, AND
Patented Articles made to onder by A. A. l‘i YOL & €O,
0 R lLAI'e Market St Station, Newark,

[] y VERDANT GREEN. ::{:.‘:":’,.'Et

L Alstibly funny from Sratto Iu
- loANT has wore “adveatures” and fun-
£ nler ones, lll.lll ever before befel mor-
v._'al man ‘every langh \mll\ a nall
from one's rnmn " read thls book and
2 Tiaugh at Digease, Death and the Doctors.

and Morphine habit ennd aln.
lcsa: No Publicity, Dr.OA ON
157 Washington sz,. Chla-co, 1.

] " "l n Al Al )
CELEBRATED FOOT LATHES.

Foot Power Back-geared Screw
Lathes, Small Hand and Power Flan-.
ers for Metal Small Gear Cotters,
Stide-rests, Ball Machine for Lathes
Foot Seroll Saws, lght and heavy
Foot Clreulur Sawa,  Just the artic os
tours or Artisans Mighly

led, Bend for Hlustrated

Catalogues
N.H II\LD\\ IN, L-wonla \ H

BWith 150 hamorous cugravings. Frice
jonly 20 cents: by mall, 35 .«m!
L andinary price $1.750).  Sold by A

Newsdealers, or sent, ]Nl\!‘_\ll‘ l'{ Done
3 lwllc, L u)d & l.o.. Fubs., Ch

LI 2 WRete
BEAMS & GIRDERS

HE UNION TRON MILLS, Pittsburgh, Pa., Manuo-
facturers of lmproved wrought tron Be and
Girders (patentod),

‘The great fall which has take
Iron, and especially in Heams
of FIRE PROOY BULLDINGS
clal sttention of Eogine 1
the undoubted adyantage  erovting Fire Proot
structures; and by reforence to pages i3 & 5 of our Book

CHOIOR \'Aﬂli‘TllKS OP

!E 00 s and nhlnn:ulmrv
. -nul oo of postaee.

wamp f rllh-l. d Ot

Adiress L. B. CASE, Richmond, Ind.

- NILES ENGINE

BUITARLE ¥YOR

\Ian- In the prices of |
In the construction

of Sections -which will be sent on application to those lK'l‘l\ll ""rl(
n;nlnmpl.ulng the ervotion of fire proof hulldings-THE L HOT ES,
COST (AN BE ACCURATELY LOULATED, the

l.Al'\nnlu.
TANNEMIEN,
SAUNAGUEMAKENS, cley
Asd for say Farpese requirisg a9 ¢a-
gine from S 12 18 Berse-pewer,
ADDRESS

NILES TOOL WORES,

Mamilton, Ohto,

oot of Imummn avolded.and the serious loses and n.
torruption Lo husiness causod by fire: theso and ke con-
slderations fully st ooat. It is
bolleved, that r I the small
difference which now oaisis betwe 1 pof
and Lron, that lon many eases the latte r mvul-\
We shall be ploased to furniah estimates for all the Boams
complete, forany speolflo structure, mnlhnl Ihmllﬂul:lll.u
In coat may at ones bo mscertained.  Addre
CARNEGIN, BROS, & CO,, l'uuhurxh Pa,

To be had at this Otioe, and of all Nows- |

YOR ALL PURFOBES )
A SPECIALTY of HEAV) rni '..A' LIRS
THE NORWALK IRON wonKs Q.

BouTH NOnwALK, CoNw,

Wood-Working Machinery,

weh as Woodworth Paning, !.1,“1,; and G ru.'.‘rf
Machines, Daniel's Mancrs, Richordam's Petent .
oy od wn  Machines uun:wu, Mouldine, and
fin-taw SMackings, an 1 '.\ 0 a-Working Machinery ¢
mlly, Manufadtured
4 wirne nm RUGG & RICHARDSON

¥ Salls bhury Fteoet, Worcester, Mess
(Bhop formerly ccoupled bv{l BALL & CO.)

wrwinard Milling Machines i

Universal Milllng Machibes from X0 upwards , Hr
Patent Scrow Machinos, &c., &c. Addromss nur ARD
L OO0, 11 Mitk st Boston, Mass.

GEORGE C. HICKS & CO.,
Baltimore. Md.

CLAY EETONRTS, TILES, VIRE DRICKS, &
E¥ Term Cotta Pipes of all -hm.

l tmes ba -
ten, Pls ..-.4.1.-}n-~m.-t-* iee, Addrese,

V.8 PIANO C 0., Mlu Droodwop, N, YV,

0 evot
e H..(lr- hat sre md

The N'I}'\'Tlml‘ .\SI'EII.IC AN Is devoted to the In-
terests of Popular Sclence, the Mechanie Arts, Manu-
factures, Iuventions, Agriculture, Commerce, and the
Industrial pursuits genemlly ; and it is valuable and in-
structive not only in the Workahop and Manafactory,
but also In the Houschold, the Library, and the Reading
Room. Each volume contalns hundreds of Notes,
Tweeipts, and Suggestions and Advice, by Practical
Writers, for Working Men and Employers, In all the
variotis arta,

' AYER & SON'S

MANUAL

For Advertisers
A complete guide to advertisers, New Haven Journal—
A necessitytosl) vh-;ndvnﬂun. Lowiseille Commercial,
—The most complets and r-lub.q work of tha bm!.
Pitlsburg lm.:m —sent free o -u -boui
N w A Ad"n g T HL‘ILDX\II
GENTS, l'llll ADELPHIA
Get our ml.ne before Ml—‘.:n; advertizng
costracts.  Our ascilitias wosar
Lhﬂa-l‘ Tenma the best,

31') o dny st home. _\-enu wanted. Outft and
~ terms tree. THUE & CU., Augusta, Malne,

Lathes, Planers, Shapers, Drilis,

Gear& BoltCutters, &c.EGOULD, Newsrk N.J.
l’no’l‘o(‘n.\l’lllc APPA-

s ll\'l‘l~ & CHEMICALS
com| wit

directions, sno No toy ; takes pictures
inches. Send forcircula
B. MORGAN, G)h,:uz:uulh St

A year to \:(nl- Ot and a
) $35 Sict Gwm v, For terms ad-
dress, J. Worth & Co., 3. Lowis Mo,

Jersey City, N.J.

\1" o~ \ week to .\scnh $10 Outf? Free
Dede) i l !' 0. VICEERY, Augusta, Maine.

\l'ARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

Turnished to large consumers of Croton and }lhh.ow--od
Water. WM. DLANDREWS & BRO,, 414 Water St.,
who control the patent forGreen’ sAmorican Drlnn\\ ‘oli

The Toll-Gate | Brize ¥icture sert tree

tofind! Address, with stamp, B C.A mu;\'. Bufialo, N.Y.

$9 &

$5TO 10 A DAY TO AGENTS. SAMPLES FREE. &2
ms,o LL\‘J]UKUE L. FL l".l\ lll-.l{ 11 Dey St N Y.

ko 85n
LADIES g mekeitads

o
1

Made by one Agont In 57 days. 13 »
articles. Samples free. .\"‘r\n,
C. M. LININGTON, Chicago.

ln thelr own clt\' or town,
AN'F'G CO., Waltham, Mass,

Write at once to

Outat free. Sal {_mrmh‘(\l
bl’ BMPTIE NOVELTECO 4 Broadway, New York.
sad wll W Dealers osr

“\AJANTED MEN iyt aed et v, e Yemp €

PEDDLING, Salar ernl.  Motel and traveling
pal, MONITOR LAMEP CO., 254 Main S0, Conctamany, L wiv,

$3 “wrﬁxTCHEs_. (hnpr-l in the known

Ny and_ owtdt free o0 Agents,

For terws address k()l LTER & LO.thh.\..n

g o ~ s .
ONTHE PRO(.R},\S OF AER( ‘\ AUTICS,
An essay read before the Aeropautical Soclety of Great
Britain. By Frederick W. Brearey, Secretary of the As-
soctation. A useful and interesting paper. Contalning
brief accounts of the niost recent trials of dalloons r".
ing mechanical propelling attachments. The requt
dimensions and best forms for balloons with prope llln‘
machinery. Calculations of the powor exerted by binds
in travelling through the alr, and thelr methods u! ac
tion. Calculations of the mechanioal requisitos for suo-
cessful aerial navigation, as Indicated By the fight of
birds. Report of balloon trials having vertical scrow
M’\-rell« ™, made by the Britiah War Office. Afr pav
tion by * pu-huu balloons. Expertmental trials \-!?o
Soclety's appartus for testing the Lifting Fower of
plane surfaces when exposed to wind currents. Descrip~
u< m and dimensions of Moys' steam Aerial Locomotive,
with an account of its practical trial at the Crystal Palace
Description of Moys' remarkable self lifting steam en-
gine and boller, of one horse power, but welghing only
thirteen poum {th dimensions, armngement of tho
Hiting fans, (1o, Contained in SCLENTIFIC AMERICAN
SUPPLEMENT No. 8. Price 10 cents.  To bo bad at this
offico and of News Dealers.

WoodD & LIGH'I‘

o Co.
wum ESTER, Mass
Manufacture all kinds of

Iron-Working
Machinery,
xluding many nmdues
Ralie, Peloye, 3.

Send foe thn

ARNES' ¥OOT mm )“.
CHINERY,
Linos with which

Different mac

Builde Cublnet M\
Wagon Makors, and Jobbe

in miseellancous werk an

cumpetoas § TALLL .
PIICE With st eath ‘Poker _:m‘g.o."
turing: also Amateurs' su aw
Say -bc::n" '1:‘.‘.'3’“ and send
n
for coluucu’-: ana wk\-n“'

w. ¥ umw BARNES,
ord, Winnebago Co,, 111,
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Seientific Amerioun.

Advertisements.

nsido Page, cach lusertion - -« 75 conts m llne,
:hel Page, ench lnsertion - - - $1.00 a line,
Wnﬂyw advertisements ot the mame role

,'M.yw ar the lelter press, Adver- |

Hinemants must & peovived of puldication ofice s corly
ammbwhww

cvmxou S

"rm\
L M( ALD'A"!"\\" York,
COFFEE & S A :
flee, Malt, Corn, Cocon, and Grain-
c:)r Ing Iachlne.' (oﬂho:llnlllnx nnd
Polishing Machines, ¢Coffee-Washing
Machine., Hellx Sugar Evaporator.

2 Codtar
SRt G AROLEI R MO\
Street, \e- v, Guardiola’s Agonts, and thoy
will give prompt sttention to all orders for any of the
abo hines

VO M i e
Best Tempered Cast Steel.

Retnll Price, © Cents per b,
WARRANTED. (7 Sesd for Cirenlar.
Fisher & Norris, Treaton, N. J.

- aeeeE
and Shaped Dismond Carbon Points, Indispensable for
Tuming Emery Wheels, Grindstones. Troeing up

Harde ool Rollers, ete. Add
4 and Paper Calender Rol c. Address
m Dltﬂ\\‘gfthumt&. &4 Nassau St N.

Kleinau's Universal Security lock,l

of Kirinsu & Oo., Hambdurg (Germany),
M«nd in all States of Nrrp- and Americs.

Its promisent advantases consist in abecdute securify,
proatest simpl , durability, degance, ormeral application,
and (\nl'nll' production, so far not even approxi-
mately egualed by the construction of any other security

'I?he firm of Kletnan & Co. n\s@c« for the United States
af Amersox a patent for a period of seventeen years, and
they are disposed 10 entertain propositions 2510 its sale.
Flease address offers directly to

KLEINAU & CO.,
\hnnb«mm of wumy ani- u;:nhur: ((.frmnyy

!

Incombustible Mineral Wool

Tho bost and cheapost insulstor of hm\l or cold,

nud-my Now Yo
EXANDER l) ELBERS,
Agont for the Patenteo.

Send
for circolars, Mg

P. 0, Box 481

(ESTABLISHED 1846.]

Munn & Co’s Patent Offices. |

Thie Oldest Agency for soliciting Patents in the
United States.

THIRTY YEARS PYP}'RIE\(‘}'

MORE PATENTS hueb«nmr«l through this
ngenoy, st home and abroad, than through any other in
the world, |

They employ as thelr naslstants a corps of the most ox-
perionced men as cxaminers, specification writors, and
draughtamen, that can be found, many of whom have

boen selected from the ranks of the Patent Offoo. !

SIXTY THOUSAND ioventors have avalled thom.
selves of Munn & Co's sorvices In examining their in.
ventions and procuring their patents.

MUNN & CO,, In connection with the publieation of
the SCIENTIVIC AMERICAN, continue to examine in.
ventions, confer with inventors, prepare dmwings, spo- |
cifications, and sssignments, attend 1o fing applications ‘
in the Patent Office, paying the Government foes, und
watch each case, step by step, while pending before tho
examiner. This is done through thelr branch ofMoe, cor. l
ner ¥ and Tth Sta, Washington. They also propsre and |
file envents, procure design patents, trade marks, and re-
Isstion, attend Lo rejectod cases (prepared by the Inventor
or vlher sttormeys), procure copyrights, sttend to inter-
ferenoss, give wrilten opinions om matters of infringe-
ment, fturnish coplen of patents, and, in fact, sttend Lo

g conntries,

A soecial notios §s made tn the SCIENTIFIC AMMR.
ICAN of all tuventions patented through this sgency,
*ih (he name and residence af the jetentee. Patonts

are often sold, In part or whole, to persons sttracted to
the invention by such noties.

Patants ohatned in Canads, England, France. Belgtam,
Germany, Wosda, Prassts, Bpain, Portugal, the Dritish
Cobontes, and all othar eountries where patents are
granted, st prioss greatly reduesd from former rates,
Partrd for pamphiet pentaining spocially o forelgn pet-
ente, which states the cost. time granted, and the re-
quiremsents for ench cvuntry

Coples of Patents,

Persons destring any patent lasaed from 1686 10 Novem.
ber 20 10T, cnn e supplied with official ooglen &t res
nmalie cost, the price degending wpm the extent of
Arswings snd leagth of epwetfiontbone

Any patant jaened tince November U, I st which
Ume the Patent O e rommenivd wrintiog the drawings
Sl spevifieations, may Yo had by rewitting to this of
| )

A gy of the clsime of any patest lasued since Lo

Wil b furntehed for 51

When crdering coples. slenes 1o resoit for the same as
Shove, and sate name of patenter, tithe of invention
and dete of pateot

A pumphlet, coatalning fud Atrections fon

Unitad Staton patente. sent free A
bennd Meferanon Nod, gin edgre. ontaine 18 puges
and many cogravinge and Gaddas bmgartast 10 every et
Blow an mechanls end is &
«new for everybady

Address

evary Mdu—n-.-—.m-w‘

cttatning
han s enely

Gerful handhonk of refer.

Prios I cents, malied froe.

& 00,
Paltishars sCIENTIVIO Alrnll AN,
37 Park Now, X, ¥,
BRANCH OFVICE -Comner of ¥ and Tth Misets

Wasliongton, D, C

rgest In the United States.
"}l‘ "l'::ulzn. Portable Mills, Bmut Machines, Packers, Mill
Meks, Water W mivlvh. J;n:‘n'n N n\:«ll‘l()mnng. .,.«;“"’
A 9
agerheir oty .J. T, NU\ l: & N)‘;a‘“uumln N. \

The HOADLEY
PORTABLE STEAM ENGINE
NITH AUTOMATICAL CUT-OFF REGULATOR

AND MALANCED VALVE
THE BEST

Thed O HOADl!Y CO LAWRENCE MASS.

STATE WHEIRE YOU SAW TH

MOSY ECONOM!CAL [NQIN[ MADE

" NOW READY.

SUGAR MACHINERY |

)
l‘.ﬁ:{ and splendid Ilustrated Record of the Centennial |
F' havo the SCIENTIFIC AMERICAN

ILLUSTRATED HISTORY

OFr TRE

CENTENNIAL EXHIBITION OF [876.

The full History and Progress of the Exhibition
Maps of the Grounds, Engravings of the Buildings, and
acconnts of all the most notable Relentific and Mechan-
fcal objects, pmluwl{ ustrated with engravings, aro
given (o the Scientific American ~u;u?h-mc‘nl for |
the yoar 150, This work consists of Two rfx Yol-
umes, comprising over 80 quarto pages, equal in quan-

Al mnnor to over Seven Thousand ordinary
:“’. "f:;‘“ space dovoted to the great INTER-
N \Th'\AI Lxll BITION Is very extensive, and

probably forms tho most compicte and full history of
tho aMair that can be obtained. The illustrations r-
tAlnlnc to tho Exhibition are more than 43 in num

coplous Special Index of all matters relating to (hu
tthon s given. Those who dosing Lo hossess & COIn-

position should

SUPPLENENT for 1576 ¥ J

In addition lu\lhh :plondld History of the Centennial f‘&“’"’_’” 3‘"‘ ;‘." 'l'"“" ""'“l““’;"f“' incd .
Exhibition, the SCIENTIFIC AMERICAN SCPPLEMENT | <SR - A ""“‘ - _:""' 4 paim, DChod. .
for 1576 contalns & yast amount of other n-lulu-r of great R‘;’f’t':":“‘ rames, §. l
e e tractn et fol necwunts of the Ad- |  mposing Stones. ono T5x) inches, one TxM,bothon |
vances made dnruul lh:'fu;ur in all the v:tx:ll,ef depart- “Rull.e:{' rawers. }

ments of Sclence and Useful Arts, covering the progress

< The above were used on the SCIENTIFIO AMERICAY,
30 Chomnlutry sng x"“‘"',’;‘gg‘“h mmm‘ﬂi and are in clean and perfect condition. The room in 1- l
T Bot !vhleholahe above s de oo ited itumuu‘ﬁo;nmh« pur-
u‘lm - 0 ﬂ poses O « A w rold
;l..,lwrh ’Mk:"lrmnp ;\uu}r{u History, e | cheap wl n the offce "ctrmnr AMEIICAN, lummmlmﬂwu‘mﬂ
Metporolo ’l‘emdrhl (. | 37 Park Row, N. Y., for further particy

phy, um‘w Mine: ‘\stm?,omymsne olo A. S, CAIBBON,
silustrated by over Tuv Six Hundi Engravings.
The wide scope of this splendid work, its Vi Wuks. Foot of Bast m &t
riety of contents, its wealth of illustration, render it the TO I N v E N T U R S
most valuable contribution to scientific literature ex- NEW YORK CITY.

tant, while in price it is probably the most econo:

THE SCIENTIFIC AMENICAN  SUPPLEMENT for 1576,
complete, is supplied, omched ln pnger covers, at the
low price of 8. Strongly bow volumes In one
book, cloth, ormamented with m $6.50. Bound in two
separate books, M each, or 8§ for the two. Sold at the
Jeading Bookstores and Nows Offices, and by

MUNN & CO., Publishers,
37 Park Row, New York.

JOS. G. ROGLRQ & CO., MADISON, IND.,

wish to place a consignment of their Tannate of Soda
BOIL vu SCAL b‘l REVENTIVE in all important towns
in the United States, to be sold o commission. A‘wplla-
tions solloited, Send for book on Boiler Incrustat

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “AIR SPACEY nn’novn.
Saves lomwmrmn(. PIIA!.)!!RS SPEN
Foot E. b 8t. N, Y.: 138 N. msz_eu.ouu hm

[rrn hr-ln thIAHd Crstranial, ITand and Sdif-luking,

*'wl’rmting.::::z;:
I S S

nnk' moncy by &Th u‘um
EX BOY:S::""m"““:“ﬁ;E’-

Send two stam
u Min, KELSEY & CO. Merlden, Conn

'MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS,
Send for now Hlustmted catalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W, B FRANKLE, V. Pre't. ). 1L ALLEX, Prsl
Gl ;__L, B PIERCE .
Ppers ace the Segl
Varier Macmxe Co,
Easthampton, Mass

ol EAN PUMPS

MANUFACTURE OF ARTIFICIAL BUT-
ter~By Prof. Tenry A. Mott, Jr., M. With six en-
gravings ~Neing & History of the Artificlal Botter
Manufacture, Descriptions of the Prinefpal Procosses
Bow In use, Dotalls of Latest Improvements, Plan of sn
Artifcial Dutter Pactory, BEogravings of tho Machinery
roquired, Chomionl Analyses of Butter and of Artificdal

Dutter, Dotatls of the Costs of sotting up an Artificial

Duttor Factory, the Capital required, the materials and
quantitios consumed, Cost of manufacture per pound,
the Dally Profit, ete. A complets and reliable treatise
contained In BCIENTIVIC AMERICAN SUPPLEMEST Noo
@Gand 6. Priee, ¥ conts ouch. To be had ot this office
a0 of all newsdenlers.

CHLORIDE OF CALCIUM.
FOR SALE YERY CHEAF
BANSOME, W Wush Btreet, San Francisco, Oal

PUC'S INPROYED

PATENT ELEVATOR BUCKET,
FOR BREWERSA FILOUR MILLA GRAIN VI.I:\A
ORS, SUGAR HEVFISERS, A«
Thewe tome heia mre mado of the beet char.
u.‘ u-. o ron, and are warranted to
Eof b T GLOSTY LR BUOK TS
1\... -n.u. 1 1he came.  Addross
T V. BOWLASD, Brookiyn B D K. ¥

20GANDUN PATENT UNIVEREAL FOOBN

) TRIOMILAA . ¥ .,v n|u.¢ Homes, Oves, Sand, Ol
Craetides, Pirs Olay w Ol Cako, Veud, Cumn,
Com and Cob, Tobe Sl Rugar, Salts, Moots,
\-:_ e, Oofies . onut,  Visoseed A.l--v-- Mion,
ole nv " -y..t...- A he ground by tiher milhs

I Printers [ hac

JouN W xw-u-- Y, 1o JAMIS BOGAN
Dy of White kud b New York, :

NOYE'S |
MiILL FURNISHING WORKS

Thoy make Burr |

one In ono mlunlo. | spooe, and gives an
| unsurpassed st nlllgl: power. Address

[ArriL 21, 1874, b

Niagara TELE c')IUQSI];JUlRIG I CO,,
f il Slea"ﬁmfxmﬁ, lﬁ&lorks. su:gv WHEELS AND GRINDERS,

(m(), PLACH, 121 Chumbors 86, Now YurkAmL
CHARLES B, HARDICK,
0.23 Adamws Strool,
BROOKLYN, N Y.

ENOWLES'
STEAM PUMP WORKS,
02 & 91 Liberty St New York.

Groat n--ludluu in prices. Send for estalogue. The
* has always boon the best stoam pump made.

'ROCK DRILLING MACHINES

BUY YOUR BOILER AND PIFR

COVERING

direct from the Manufseturers
ASBESTOS FELTING CO,,
Front St,, near (.nun-rnear. N. y,

'rube Cleaners #;.',,:.‘""‘?.,
TIONAL STEEL TUne Crraxun Co, SHE Rh st N, r

ometers, (. i e o

o or Flues, Super-Heated ~In'-l‘l:':.)rl‘l.‘lﬁlwl Fipes,
AIR COMPRESSORS Boller B SRy"W. BU LKLEY, ¥ole Mam rer,

o Broadway, New York.

A.S. CAM ERON'S

“SPECIAL” Steam Pump
I- the Standard of Excollence at homo and abroad,

REDUCED PRICE LIST.

|Stoam CylL [Pump Cyl| Stroke.
2 in. 4

MANUFACTUKED BY
SEND FOR PAMPHLET

BurteicuRoekDai Co
FlTCHBUR' MASS.

Type and Printing Malerlals‘

FOR SALIX.

The following Fonts of Type, In good condition, bav-
ing been but Mitle used :
nﬁn'\'lrr. on Long Primer Body, about 50 Ibs,
Brevier, 10 1bs, —_— e —
Nonparell, on Brovier Body, 580 1bs. Number. | FRICE.
Aguto, 350 s, —_— — —————
Sixteen Cases Job Type, in Cabinet. 0 s
All the above are Copper-faced.
Leads, Brass Rules, ete.
Cases, 4 pairs

L [TH

LOOTT LATHES, for Broom, Rake and Hoe Han-
L\ dles. 8. C. HILLS, 78 Chambers St. N. Y.

AND MANUFACTURERS

Eaum;xsnn
FOLLOWS & BATE, Manchester, England, Hardware m“
and Machinery Merchants, are prepared to buy Amert-

can Goods for Cash, and to act as Sole Wholesale Agents. | (Form

JOSEPH C. TODD
IST. ﬁ:’!. Hmpt.lnte 'mma m m
PORGYI\,F.‘“M["! MACHIN gl mdhi:fégw.mmﬂ' }
THEHULL & BELD | ..\'l e e e
bury, Conn. and price. Address
J. C. TODD,

Lecou".r's PATE"T 10 Barclay St., New York, or Paterson, N. J.

Iron & Steel Clnmps. Dla Chnp. =
Expand )!anxd?ob\ b‘gnd Ior?nu-st P:weun b

+ South Norwalk, Conn. -

Set Iron Dogs, 35to21n., W e et e S50
R Te &-Stolln..- = e
wri s Hraspeehn
1300 4 <
or TaE

J. H. Blaisdell’s SCIENTIFIC AMERICAN

A For 1877,
MUULDER THE MNOST POPULAR SCIEXTIPIC PAPER IN
THE WORLD,
. ~"< 99 NOrUl: S8 e THIRTY-SECOND TEAR.
ey MUV PK]LADELP%IM. PA. ot
DAMPER VOLUME XXXVL-NEW SERIES.

n LEVERS
REGULATORS BE ST GALGB COCKS.
MURRILL & RE’IZER. U HoLLinAY 87, BArTivons.,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1877, a
new volume was commenctd, Tt will continue to be the

alm of the publishers to render the coutents of the

Brayton Ready Motor o™ "™ =™ e

It has 5o boller, is safo. economical. stariad by any To the Mechanic and Manwfasturer,
No person engaged in any of the mechanica) purvaits
Penna Ready Motor (o., | shouid think of doing without e Scrmwroro Awenseas.
20 N. 4th St., Pllﬂ.‘llpllll, Pa. | Every number contains from six te ten engravings of
$5 to m md-;‘:‘x,:on:a. (\T';‘mu::,“:.“ pew machines and inventions which cannot be found in

o a0 any other publication.

EAGLE FOOT LATHES, ; TERMS OF SUBSCRIPTION,
. mﬁ"“‘""ﬁ-‘f’“ﬁ"“‘ One copy of the Sormwrire Awsmcax will be sent
¢ -sm' for one year, 3 numbers, POSTAGE FREPAID, o any
“. subscriber In the United States or Canada, on reeeipt of

three dollars and twenty cnts by the publishers.

One avtra copy of the Scoexrono Asemcax will be
supplicd gratis for every clud of e subvcriders ot $3.9
each ; or six coplos for $10.50 without extm copy.
Postage freo,

Working M odels

And Expothnonu;l wahlnnr X Wood, mad w
ordor El{. l!R. m (,onlt'r Si., N.

OLD ROCLED
SHAFTING.

l Dayton Oam P\lmp.

The Scientitic Amorlean Supplement.
The fact that this shafting has 75 por cont. greater

A wookly paper, unlform tn sige with the Semmxrine
Fintine.rndora i by g e o | AACAX. bt  disioct publication. hecusen

\\"ruoulu;lllm -;Munnufmum- o |m|nmnv|u¢“';.’.d M"hl‘ claborate tra-

EI;;:E;"':‘:; o spproved Myl &' v on | tses on every bemnch of Sclenee and Mechanios, by

|W.“.f‘)nJm"’| n eminent writers, at howe aid abroad, An (lostrated

W Buoe {:L-.u cover protects the handsomely printed sheets, Price,
$3.00 per annum,  Single coples 30 conts,

One copy of he Soexmire Anemean and one copy &

ey,

;A wuﬁ.‘l‘
reet, 3 snd 300 Avenues. 1Iibata b

h,

o, UL, mnd Milwaukie, w

‘-sln orw OM for snle
Powton, I-

1'.1&» l'lﬁcx. mh,... wN. Y.

\i“‘“mfﬂ’ OF IMPRO

IIII‘
m:,':'.”‘: o “'!?,‘,,','{m:u x gmg' e Scumsmire Ammmcax Surriesesy will innl:
ehine. Address Yo a .'.‘:m"' jone. yeas, postage prepald, 1o any subweriber in

lum-m-wdmuﬁvh
| the publishers.

The safest way to remit s by PostalOnder, Draft, or
m Moncy carefully placed lnikle of envelopes,
--"ly sealed, and carvfolly addressed, seldom pos
-ﬁ-nbuuhun--dﬁnt. Adiress all lettere
P and wiake all orders, drafis, ete., paysble 1o

MUNN & CO.,,
AT PARK ROW, NEW
T y ."

bard Ba,,

THE oxLy PUNE ¥ THE MARSE WY hwm
AND CUNNMTHUCTED BRIBCIALLY ¥y
e

r
ters vh- o
lemtion! tg the - nhn-
‘Iuo but derives Hs mon

A onm b regulatied to
‘nmun. lu-‘t.:‘m hunmr

Illl‘l
l MM(W

Smith, Vaile & Co,,

DAYTON, OMI0,

k-




