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THE SAXBY AND FARMER SAFETY SWITCHES AND |ark to the junction, and on the left the Saxby and Farmor | cloar,

SIGNALS.

Wo bave heretofore had oceasion to notice, In the ScIeN- | s i i
N N- | signals and switches are located, Beside tho tracks are tl
TIFIC AMERICAN, the merits of the Saxby and Farmer inter- [ home and distant signal posts, the arms of which aro nlwa;-:

‘I'ho distant signals are cautionary, and placed 2,100

signal eabin, within which all the levers which control the | feet from the switches, and the engine driver, if the signal

arm denotes dapger, slows down at once and runs to the
home post near tho switches, and there stops and awalits the

m:::g&?;e:,] n: applisd to rl}ulllvny points and signals, | extended, indicating dangor, excopt when lowered by tho | giving of another signal before proceeding
) rly ten yoars past, has been in operation upon | operator for a few seconds, to signify that the passnge 1s | Tho large illustration, Fig. 1, repreaents.lho interior of the

the principal English
railronds, It bhas pro-
ved succossful to such
n degroo that, by act
of Parliament, its use
has been rondered ob-
ligatory on all new
lines in England.
The remarkable ca-
pabliities of the inven-
tion,in controlling the
most intricate sets of
switohes, s practically
exomphified at the
‘Waterloo junotion sta-
tion, London. We
have before us a pho-
tograph of the opera-
ting works at this sta-
tion, at which no less

nal levers, all con-

traclks at this junction,
are contiguously em-
ployed.

It is gratifying to
know that this wval-
uable improvement,
which is certainly one’
of the most important
of all safeguards
ngainst switch acei-
dents, is now boing ex-
tonsively introduced
in this country. The
Penusylvania Rail way
Compuny, = animated
by the highly credita-
ble desire to provide
their road with the
bost saloty appliaoces,
have lately put up, at
tho Bast Newark junc-
ton, on the suggestion
of Mr. G. O. Howell,
principal assistant en-
gineerof the New Jer-
sey Division. n splen-
did example of the
Saxby snd Farmersys-
tem  The engravings
herewith prescoted sre taken from
these works. We understund that
plans, for the employment of the sys
tem at the grand depot of the same
company at Jersey City, are now in
progress, We hear that the invention
will also be employed at the railway
junctions on the Centennial Exhibition
grounds, Philadelphia, Pa.. next year,

Unless an engine driver deliberately
shuts Lis cyes to prominent danger
glgnals und Intentiopally dashes his
train to destruction, it would seem that
with the Saxby and Farmer mochan-
ism an aceldent is hardly possible. Tho
switeh teoder is utterly precluded
from making a blunder ecither in slg-
nals or in locking or setting hix joints,
The very worst he can do I8 to negloct
his duty altogether, and the only re-
sult arising therefrom would bo s tem.
porary sloppage of the traing, He
oannot shift points during the passngo
ol n train and 80 send the rear cnrs off
tho trick, nor can ho eanily signal o
line clear until such in the case, I'ho
charncteristic feature of the Saxby and
Farmer system is Its absolute positive.
LLELN

Our artist contributes In Fig. 2 a
akot-h of the loclllty ut Bant Nowark,
N. J., showlng the converging tracks

ending from difforont portions of Now

Fig. 1.—SAXBY AND FARMER'S SYSTEM
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Fig 2~SIGNAL HOUSBE, SWITCHES, AND BIGNALS,

OF RAILWAY SWITCHES AND SIGNALS,

sigoal cahin, the up-
per story of which i3
surrounded by win-
dows, affording a clear
view in all directions.
Hereis located the row
of levers and the gov-
erning mechanism,
while beneath the
flooring are the coun-
terweights, together
with the heavy rods
and wire cords which
lead to the various
points which are to
be controlled. 7The
rods and cords extend
from the cabin under-
ground, in tubes, to
the signals that are to
be operated, the most
distunt of which is
nearly balf a mile
away from the cabin.
A sectional view of the
leser mechanism is
shown in Fig, 8. Just
in the rear of the bank
of levers is a {rame
& containing two sets of
: rods, which fit in siots
in the extremities of
the frame, and have a
free longitudinsl mo-
tion. cConnected with
each lever arm is a
locking bar, which,
beside serving as =
latch to hold the lever

either upnght or in-

clined, alsotilts a hnk
which in turn oscil-
lates a slotted i-i('cc of
metal attached to the
lever, and arraoged at
right angles to the
slidiog bars, and be-
tween them. As the
sictted piece is turned,
certain Cogs or projec-
tions on the slicing
bars engage in the
slots, so that by this n.cans certain
levers other than the one or ones
moved are rendered entirely immova-
ble, through the bars being thus firm-
Iy held. It will be seen at ance that,
if these hooked projections on the bars
be made adjustable, they may be so set
and fastened hat soveral of the levers
may be locked by the motion of one,
and, conversely, that it may bo neces-
sary to change the position of several
lovers before one an be operated.
Now in this latter case, if it be sup-
posed that the lovers which must be
operated first serve 10 lock fucing
poiuts, or to cut off connection to a
lino to be kept clear, then it will be
soen that, until this is done, the last
lover which sets the signal right can.
not be moved. And this is the gov-
erning principle of the entire system,

Tho lovers, in order to bo readily
distinguished, are numbered and paint.
od in different colors. A black lever
woves the switch points, and this It
does by the positive connpction of bell
oranks and rods, leadivg to a bar be-
tween the points. A blue lever gov-
orns the locking mechanlsm which
holds the latter in place. The same
modo of communication leads to & lovg
pivoted plate lying Lesido one rail,
which, when the lever Is changed,
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» three-way crank, and the latter with
: the cross pioce betwoen the points. It
mpossible for the plate to swing over during
sf & train, for the wheels prevent. Red and
roon lovers mansge the home and distant sigoals, and by
suitable wire cords either turn the lights or Jower the arms,
arms being exhibited by day and lights at night. In rear
also of the levers is a plate, ahowing their uses; and num-
Vers on each serve to individualizo them in accordance with a
plan of the switches, ete. On each signal lover, besides its
pumber, are marked the numbers of the other levers which
must bo moved before it can be, so that the operator ix pro-

vided with every means for showing him instantly what he
has to do. It Is impossible for him to move No. 2 signal, for
example, until he has moved point lever 7 and Jocked it by

lever 8; and then after he has pulled No. 2, that very opera-

tion prevents his stirring Nos. 11 and 15, which govern

points crossing to the line shown clear by the signal ; nor

can he move No. 14, which might enable him to give a safety

stgnal to lines which the open road crosses. A point lever

eannot be stirred when o signal which should be at danger

stands at safety. In brief, the device resombles a kind of

permutation losk, each portion of which is both latch and

key ; sometimes the projections on the bars which serve ax

the tumblers canse said bars to be shoved to one side, throw-

ing other bars into or out of engagement—and thus all parts

are inter-relsted in an ingenions manner.

The levers are all worked by one man, and he is instructed
by the telegraph, the operator and instruments being located
in the same apartment with him. The instant the wires de-
liver the message the levers are quickly moved, and in a few
seconds the smoke of the approaching locomotive is seen far
down the line. Should any part of the mechanism break,
even at the last minute, there I8 no peril incurred. If any
portion of the locking or switch gear give way or get out of
adjustment, the signal lever cannot be stirred, and the sema-
phore arm remains at danger—its normal condition ; so, also,
if the wignal mechanism itself rupture, the result will be
negstive, for the arm, being counterweighted, will not fall
of itself, and, from the break, cannot be pulled down. The
Jevers are moved inan instant ; twenty seconds suffices at the
Cannon street station in London to move ten pairs of points
and all the signals belonging to them. Wo need not sug-
gost the number of hands and the length of time which
would be required to do the same under the old systems, nor
the economy in expense and freedom from risk involved in
the substitution of the new method,

Mr. Joseph Dixon, Becrotary of the Broadway Underground
Rallway Company, is the sgent for Messrs. Baxby & Farmer
in this country, and from him, at the office of the above
oamed corporstion, 264 Broadway in this city, further and
more minute particulars may be obtained. The mechanism
in the locality above described was manufactured in the fac-
tory of the inventors, an immenss establishment in London,
N. W., employing some 1,800 men, and imported hither.
Certaluly, the Invention Is one of surpussing fmportance and
walue; and with that convietion we can confidently direct to
it the sttention of the rallway companies, as well as that of

the public in general.

A Kkind of tracing paper,which Is transparent only tempo.
rarily, is made by dimolving castor ofl in absolute aleohol
and applying the liquid to the paper with a sponge, The
uleohiol speedily evaporates, leaving the paperdry. Afterthe
tracing is made, the paper is immersed in absolute aleohol
which removes the oll, restoring the sheet to Its original

opacity. :

Scient

ific American.

Srientific Dmerican.

MUNN & CO, Editors and Proprietors.
PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

0. D. MUNN. A. E. BEACH.
TERMS,
One copy, One yesr, PORARO IBCIOAO. .. .....viviiirinis shssvinnsnssssss 83 20
Ono copy, six months, Postage 1I0CI0A0d.. . ..oovvriiiinine saasnessrnsse 1 60

Club Raten:

Ten coples, ono yoar, cach 32 70, postage tncloded.. .. ..oovvvvsinres 827 00
Over ten coples, same rate each, postage Included. ....ooovviivianiiiee

§7~ By the now law, postage (s payable in advance by the poblishers, and
the subscriber then recelves tho paper free of charge.

Nore. —Persons subscridbing will please to give thelr full names, snd Post
Office and State address, plalnly written, and slso state st which time they
wish thelr subscriptions to commence, otherwise the paper will be seat from
tho receipt of the order. When requested, the bers can be suppli
from January 1st, when the volume commenced. In case of changing resl.
dence, state former address, as well as giv e new one. NoO changes can
be made unless the former address Is given.

. o |

VOLUME XXXIIL, No 14 [New Series.] Thirtieth Year.

NEW YORK, SBATURDAY, APRIL 3, 1875,

_—
Contents,
(Mlustrated articles are marked with an asterisk.)
in flour, effect of (18)....... 218 Xickel-plating solatfon (M)....... s
u;:‘tu“ lawyer, honars to an,... 213 Nit o, exploding ()NS50 2N
Answers to ts .- A8 Oll for & leather (2).. seee 218
Rattery difficalty, & :n ..... .- 219 Oxy-sulphur light, the... o3
jattery, single fluld (46).. .. 219 Ozone, oo of.... >
T -, 211/ Paint, removing (41) o
lelta, giazed (R).... Paper as o plant protecto! .
plnv\nlgz Uy {m!:di - 319/ Palonts. American sbd farelgn i
ore, foaming in. (& x tents, i{st of Canadlan..... iz
29 Patents, official 1ist of .. 20
X Petrolenrn in s, 18

Photo mmpnrcn%ei.’ifc‘éi'ﬁié

Buainess and personal.......
Butter, saltiog and packing,
Camera "

By PO e caasaornsnsines
& NOW systom of
M‘“? bluo %n wot))l..

. 216/Roof, frost under a (31, .
. 219/ Rubber, dissolving (3)...

218/ Rubber for belts, tests of

Enamol, hard (0)........c0tt

ard (0)

B . 219 Salt Interosts, Michigan' Bl
"F‘lu}ll?.ﬁ‘lit?rk(‘;‘!)m Ll . 2&‘ g:,'l. -peedm of (61).‘.‘.‘.:... ;I:
h&g‘:xm:l?.&i..ii.........i Serew, the Archimedean (4) . 21§
Pl?ulng B ) 219 Sea, the vicissitudes of the. .3
Galvanic and faradle carronts (62)-219(Seldlicz powders @)...... BT
Gears, i (1 s N9 gﬂver. brittie (6)......
Glacial L s ver, hard (i),
G ) a
Gh-' lamp 'hg 8

Gold, coloriag (5).....
Gold, tenacity of (10).
engine use (2%
Grindstone, trulbg a (30

eating bulldings (§7)...

g‘&"{: a;...‘!.‘m:‘“ i ik

clegraph :'lm. Morse.. .
‘i:lunng. aul o?tm?:(.l’sfm %’2
ayr “ﬁ.““m‘%s..::::z

., € . N3 Tin, of (12)...

, indications of (). « 215/ Tin from tinned plate (75

Light, the calefum &O)... o JIBITHACIDR PADOT, 4 virvarsars
solving (11)

{ I
Lithin salts, dis 218 Tunnel, the Hudson rive
Locomotive valves. setting Arts, oure for, .. ...eveeeans
Magnets, electric (H).... 29 Water belt (&),,.,0.00n.....
arble, acid stalus on (%), 218\ Water, compresssion of (8)..

Milk, chemistry of.... .. 215! Water, sinking In deep (07)

tum (6)........ «« 219/ Wheel problem (79)_ ...
Motlon, Intermittent 61) .. ...... A Wood 1Or serews (5D......e.veu... 21!
Musk (17) 218, (38).......0vviinnnn PN ﬂ: Wood of sap, cleansing (7)..,.... A8

= e —

SCIENCE IN COMMON SCHOOLING.

If it were possible to dispossess an average school boy of
all the mental development and discipline, with all the
knowledge, general and special, which he did not get in
school, there would, we fear, be precious little left for the
schoolmaster to take pride in. Still more, were it possible
to set off against the certain benefits of schooling of the usu-
al sort, the advantages which a better ordered system of pri-
mary culture would afford, the popular appreciation of the
schools would, we are certain, be seriously disturbed,

There are few places that can bonst a more liberal schome
of public schooling—I1iboeral, that iy, in time and materinl—
than this city of New York. Her children may begin with
the alphabet and end with a college diploma without othor
aid than that which the free schools afford.  Yet the rocords
of the schools show that, of the hundreds of thousands of
children who have begun their sehooling in them,more than
half have gone out unable to read intelligently an easy page
of print. Of those that are able to stay longer—that is,more
than three or four years—it is but the fortunate few who
are able, when their school days come to an end, to read
with understanding the forelgn telegrams in the moming
paper; probably to not one in o hundred is the daily roport
of prices current any more intelligible than a page of integra)
ealeulus,

The fault lies less with the brevity of thelr school 1ife than
with the misuse of it which the sohool system entails—n sys-
tem which makes a fotich of alphabet and multiplieation
table, and wastes on these tools of culture the children’s best
opportunities for gaining power to use them.

To losist that Sclence teaching be grufted on & system
whose practical results are so meager is only to make mat-
ters worse, The sclences belong to a higher level of educa.
tion, and should be loft for riper yoars, At this stagoe of tho
child’s development, the Selencow, ns systematized group

[ApriL 3, 1875,

A ings of related facts and principles, have no existence, only

objects and sensations, palpable facts and tangible relations,
have being in the child world ; and the child ix merely the ob-
serving traveler and explorer. The sciontific geographer, geolo-
gist,and the rest come later. Could we control the work of
the common school, therefore, we should rigorously exelude
all Science teaching, real or pretended, and all teaching not
soientific.

Schoolmasters who imagine that teaching scientifically
means cramming children with facts, principles, and theo.
ries in geography, grammar, physiology, physics, and what
not may nccuse ns of making a distinetion where there ix no

Fdifference ; but the difference in as wide as between right and

wrong. The most unscientific teaching which the common
schools—and not a few of our higher schools,also—are guilty
of appears in their teaching of the sciences, We would haye
none of it. Nevertheless, we say, as we have said before,
that to educate truly, the work of the primary school, in
matter and spirit and method, should be, from first to last,
purely scientific. In other words, the work of the primary
schools should be shaped to secomplish these three ends :

(1) The systematic development and training in quickness,

1 | keenness, and aceurncy of all the child’s faculties of sense,

through the pleasurable exercise of the senses; for in pri-
mary culture joy is the great quickener and inspirer of ef-
fort.

(2) The systomatic development of the child’s mental fac-
ulties by varied acts of diserimination, judgment, and mem-
ory, dealing primarily, if not exclusively, with sensations,
(8) The formation of right habits in knowledge-getting,
and in applying knowledge, through the personal observa.
tion, handling, investigation, and using of common things,
As the young surgeon is set to study the human body: as
the student of mining engineering is made sensibly sequaint-
ed with the ores he expects to deal with, their mineral as-
sociates, and the conditions of their existence ; as the practi.
cal machinist studies mechanies, so the child should be
taught to study the world he has come to live in; not as
specialist in Science, but ag a practical man, determined to
master his environment. In this way only can his powers of
#ense and intellect be rightly developed and trained, and he
be fitted to play well his part in the great game of life.

To this end letters are useful as auxiliaries, and for the
cultivation of the wide fields of thought that lie without the
pule of Seience; but they should not be made the beginning
nor the end of instruction, If one part in ten of a child's
school life be devoted to letters, and the rest employed as we
have indieated,hie will not make less progress in reading than
if the whole time be given to them ; and he will be immensge.
ly better fitted to turn the art to advantage in after years.
Besides, if the child’s schooling be untimely cut short, as
now happens in the majority of cases, his scientific training
would fit him to make something, nay, to make the most, of
his out-of-school opportunities. Fuar better absolute ignor-
ance of letters, with the inquiring habits of mind and edu.
cated senses to be got by scientific training for a year or two,
than the half-acquired art of reading, which the majority of
children carry from the schools, weighted with the nnawak-
ened faculties and apathy of knowledge which they too com-
monly exhibit,

SYRIAN SPONGES.

The latest project before the Acclimatization Society of
Paris is the cultivation of the celebrated Syrian sponge in
the waters of Southern France, a valuable and most nsefu)
product, which, like many another gift of the sea, is in dan.

310 | ger of extermination through excessive fishing.

The sponge-producing grounds of Syria occur along the
const, from Mount Carmel in the south to Alexandretta in
the north, the centers of production being Tripoli, Ruad,
Lattakin, and Bartroun, on the coast of Mount Lebanon.
The best qualities are found in the neighborhood of Tripoli
and Bartroun. According to a late report of the British vice
consul at Beyrout, as many as three hundred boats are en-
goged in the fishery ; the annual yield, though falling off
through the exhaustion of the grounds, suill amounts to
£100,000 to £125,000. The majority of the boats used are
ordinary fishing boats, from eighteen to thirty feet in length,
three parts decked over, and carrying one mast with an ordi.
nary lug sail. They are manned by u crew of four or five
men,one to haul and the rest to serve as divers.

In former years tho coast was much frequented by Greek
divers from the islandsof the Archipelago: the number is
now restricted to five or six boats a year, the skill of the
Syrian combined with his better knowledge of the fishing
grounds, enabling him to compete successfully with his
foreign rival

Diving is practised from a very early age up to forty years
after which few are able to continue the pursuit profitably
Tho depth to which the diver descends varies from five to
thirty ** brasses,” or from twenty-five to one hundred and
soventy-five feet. The time he is able to spend under water
dopends on natural eapueity, age, and training ; sixty seconds
time is reckoned good work—In rare instances eighty seconds
aro spent under water.  The Syrian diver uses a heavy stone
to earry him quickly to the bottom, and is drawn up by &
comrade, On the bottom, he holds the guide rope with one
hiand and tears off the spongoes with the other, placing them
in & net which he carries.  No knife, spear, or instrament of
any kind is used in detaching the sponges ; nor does he,like
his Greek competitor, ever use the diving dress, having an
antipathy to it on the score of its reputed tendency to pro-
duce paralysis of the limbs, T'wo or three fatal accidents 0o
cur annually, mainly among the skillful and daring, who
wometimes drop the rope (o wecure a tempting prize, and.
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It on their roturn, attempt 0 rise to the surface un-
M wre drowned. At other times the diver will be
zged rocks, or hisrope will become entagled,
ﬁi!?:r:‘h where the depth is great,
arying much in quality and size, the sponges are
roughly divided into threo classes: (1) The fine white bell-
l:%‘ ponge, known ns toilet sponge; (2) the large reddish
riety called bath sponge; (3) the coarso red sponge used for
household purposes, carriage cleaning, ete. Two thirds of
the produce of the Syrian coast aro purchased by native mer-
chants for exportation, while the romaining third Iy pur-
chased on the spot by Frenchagents, France takes tho bulk
of thefinest qualities. One tenth the price recelved by the
finders goes to the government for revenue.

It Is possible that this high-priced and durablo varioty of
sponge might be cultivated in our southern waters, ax a sub-
stitute for the beautiful but tender sponge they now yield,
The experiment wonld be worth trying.

<o

INSPECTION OF BOILERS.

We haverecently received the roport of the Hartford Steam
Boiler Inspection and Insurance Company for 1874, These
annual reports always contain a great deal of information
vuluable to steam users, and we glve a snmmary of the pres-
ont one,

The company report the total number of boiler explosions
of which they have knowledge, oceurring during tho year in
tho United States and Canada, to be 105, killing 183 persons
and Injuring 189. They were only able to ascertain the
causes of n few of these explosions, but venture the opinion
that they might have been prevented in great part by a sys-
tem of careful inspection. As we have already explained to
our readers, the ground in England is so well occupied by
boiler insurance companies that the cause of every explosion
i= carefully Investigated ; and the resulty of these investiga-
tions confirm the opinion of the Hartford compuny, that
boiler explosions can be prevented.

‘During the year, the company inspected 29,200 boilers. Of
this number, 9,451 inspections wero internal and complete,
and the hydraulic test was applied to 2,078 bollers. The
number of defectsdiscovered by these ingpections was 14,256,
of which 8,488 were regurded as dungerous, or, in other
words, the company declined to take any risks until the de-
fects were remedied. The report Is mainly taken up with

wnations of the nature of these defects and the proper
remedies, It is not uncommon to find a furnace out of shape,
or with a fractured sheet, ns the result of overheating and
sudden cooling.  Blisters in plates are caused by imperfec-
tions in the iron. They should be trimmed off and a patch
applied, if the thickness of the sheet is much reduced. Ex-
ternal corrosion is caused hy exposure to the westher, leaky
fittinge, nnd the like. Boilers should be set so that they can
readily be examined externally. Internal corrosion is ordi-
narily caused by acids in the feed water, and the remedy is,
of course, to purify or change the feed. In casesof internal
corrosion, some plates of a boiler will be clean and bright,
while others are corroded and pitted. This seems to be due
to differences in the iron composing the sheets. Internal
grooving is caused by change of shape, due to varying tem-
perature and the action of acids in the feed water.

Oneof the most common difficulties is cansed by the de-
posit of scale in boilers. The principal impnrities in water
are lime, sodium, and magnesia, with salts of iron and or-
ganic matter. The carbonate of lime is deposited in the
form of a soft slush ; but combined with other impurities, it
forms a hard scale. If a boiler is blown out while the wa-
ter ix hot, this slush remains, and is baked into a hard mass;
but by allowing the water to cool, and then letting it runout,
the slush can readily be removed by a stream of water from a
hose, The sulphate of lime, unlike the carbonate, forms a
hard scale at once, and is, therefors, much more troublesome
than the carbonate. It becomes necessary in such a case to
use some kind of scale preventive. The company hesitate
o recommend any of the patent compounds in the marke?,
since it is impossible to say that a preparation which ix good
for one boiler will be good forall.  Frequent hlowing will be
found very beneficial, lowering the water level two or three
inches st & time. Potatoes act mechanically, enveloping the
deposits and preventing their adherence to the boiler.  Pe-
trolenm has been found useful in some eases, but its general
application s not recommended.  Astringents, containing
tannie seld, decompose the carbonates, forming insoluble
tannates ; but the tannic acid in some cases attacks the iron
of the boller, Common soda appears to be one of the best
solyents, belng Introduced with the feed, in ordinury cases
i quantities of from 1 to2 pounds a duy.  Whenover soly-
ents of any kind wro used, the boiler should bo eleaned fre-
quontly, The use of feed water henters, to collect the im-

purities, hins been recommendsd n former reports.  Theso
views are entitlod to grout respoct, from the extensive expe:
rience of the company with deposits fn boilers and the
means of proventing and removing them.
dorso the recommendations given above,
While wo have necossarily beon brief in our review of

this roport, wo huve endeavored to notlce all the
most mportant point,

 MIOHIOAN'S BALT INTERESTS,

The fisst establishmont for (he production of salt in
Michigun want Into operation in the spring of 1860. Four
WN weore made the first yoar. In 1864,the yield
wus wpwards of half & milon barroly, The next five yoars
whowed prrogrosy ; Kinee thon the gain has boon steady
wotll ; the total prodoct waw 1,026,079 barrels,
3 Thous in Gfteon yonrs the Saginaw Salt Springs have becowe

We ean fully in-

Scientific Jmerican,

as productive as the Kanawha (Va,) Springs, where the
manufacture of salt has been carried on since 1804; and
two thirds as productive as our New York springs, where the
manufacture was begun s early as 1707, The manufactur:
ing capncity of the salt works of Michigan s now about
1,800,000 barrels a year: the total product since 1800 boing
noarly eight million barrels.  Owing to the constant efforts
of the State Inspector, and the intelligent care of the manu-
fucturers, during the past two or three years the quality of
the salt produced in Michigan has beon much improved, so
that it begins to compare favorably in the markets with the
products of Onondaga,

The first satisfuctory evidence of galine waters in the State,
ofa strength to make the manufacture of salt profitable,
way published by the State Geologist, Dr. Haughton, in
1840. The untimely death of that gentleman deprived the
State of its main reliance for giving intelligent direction to
tho development of the industry which promised so much ad-
vantage, and the interest languished for twenty years,
Since 1860, as we have already seen, the correctness of Dr,
Houghton's opinions have been amply demonstrated,

The primary source of the brines of Michigan is not yet

fully determined, though indications point strongly to a de-
posit of rock salt underlying a large portion of the northern
part of the Lower Peninsula.  No borings have yet demon-
strated this theory; still such would seem to be the most
probable source of the present supply of brine. The imme-
dinte sources of the saline waters appear to be areas of de-
pression in the strata known as the Michigan salt group
and the contignous sandstones above and below. Along the
Saginaw Valley,the depression seems to be greatest,and here
the brines have the highest specific gravity. The rocks
which furnish the brine lic a thousand feet or %o below the
level of the lakes, nnd all wells carried to o sufficient depth
in this region are sure to yield rich and productive brines,
The quantity of brine seems to be unlimited. The strength of
the brine increases with the depth; in the first well sunk it
marked 1 degree at the depth of 00 feet; 40 at 516 feet; 60°
at 559 feet, and 90° at 636 feet.
_ Borings have also been made in the Michigan representa-
tives of the Onondaga salt group, which furnish the brines
of New York, but thus far they have failed to afford more
than a reasonable hope that these rocks may yield brines
sufficiently strong to be worked with profit.

The salt-producing territory of the State is divided into
twelve inspection districts, comprising sixty-eight salt com-
panies, working forty kettle blocks, as many steam blocks,
twenty-two pan blocks, and forty-four hundred solar salt
covers.

The first variety of salt block consists of fifty or sixty
kettlos and the stone or brickwork in which they are set, a
protecting building from 75 to 100 feet longand about 20 feet
high In the center, and sheds on each side contalning
drainage bins. The brine is pumped to vats, near cach
block, whence it is carried in pump logs along the brick-
work between the double rows of kettles, with a spout for
each kettle,

The process of manufacture i very simple. The kettles
are filled with Lrine and heated, and the scum which rises 15
skimmed off. Then the brine is bolled, whereupon crystals
of salt form on the top and fall to the bottom. When the
brine is about half evaporated, the saltis dipped out and
thrown into baskets to allow the wmother liquor to drain
away,

In the steam process, the brine, after sottling in vats as in
the kettle process, is drawn into the steam sottlers, strong
wooden cisterns, from 100 to 120 feet Jong, 8 foet wide, and
6 feet high. Here the brine i heated by steam pipes until
brought to complete saturation ; theu after standing awhile
to settle, the clear brine passes to the grainers, wlich are
wooden vats differing from the settlem only in being shal.
low, and heated in the same way. The satumted brine be
gins to depesit salt at once, and in the course of twenty-four
hours is exhnusted.  During this time the hot brine is con-
stantly stirred, making the crystuly fine. The salt is then
thrown out upon draining boards; thenes it is taken to the
packing house, where it remalns a fortnight for complete
drainage, before it is packed in barrols,

A pan block isa building large enough o cover the settler,
the pans, and tho packing room. From the sottlers the satu-
rated brine is drawn to tho pans,set in flues so that the heat
is ap) lied st bottom  In this process—which s considered
most economical—the ovaporation is very mpid, and the
salt makes continually, with great oconomy of heat,

The solar process is the simplest of all, the evaporation
being effected by sun heat alone.  Shallow wooden vats, I8
foot square, are employed, ench provided with u movable
roof or vover, 8o us to protect or expose the brine as the
wenther may require,  The evaporation begins in April, or
ns early as the weathor becomes sunny, and continues until
November, The first crop of salt s gathered about the mid
dlo of July, the second in Septomber, and a third in October.
The middle erop Is the most valuable, owlng to its greatoer
conrseness, About atenth of ncrop is gathered In November,
which ends the season, The annusl product of & ' cover”
I nbout fifty bushels

Four grades of salt are recognized by the State Inspector,
to whose annual report, for 1874, we are indebted for tho
forogolng Information ;

Fine salt: Sultable for general use for fanlly purposes.
Mado with artificinl heat; of this grade the ylold last year
was 060,757 harrels,

Puckers' salt: Sultable for packing and bulking meat and
fish, Yield, 20,000 barrels,

Solar salt: Conrse and fine, Claimed to be efunl to the

best Onondaga solar.  Yield, 20,801 barrels.

- Hocond quality salt: Includes )l salt intended for No. 1 of
the foregoing grades, but not up to the standard. Good for
snlting stock, hay, hides, ete.  Yield, 16,741 barreln,

THE MISSION OF THE FLY,

The generally rocelved opinion about flies is that, despite
Himitless ingenuity expended on patent traps and poisoned
paper, they form one of those ills of life which, it not being
possible entirely to cure, must perforce be endured with as
good o grace a8 may bo.  Consequently when they rain our
pletare frames and cellings, insinunte themselves into our
mill and molusses pitchers, or lull ux to wleep with their
drowsy buzziug,only to bite us during our slumbers snd ren-
der the same uneasy, wo thank fate that the cold wenther will
rid us of the pest, To be sure they are scavengers in their
way ; but after wo have spent several minutes in pleking
seore or more out of the butter dish, we arrive at the concla-
plon that it s an open question whether they do not spoll
more good material than they earry off bad.

Festina lente, good reader, hasten slowly and do not snchor
fuith to such opinions until you are certain that the above
sum up all of the fly's mission in this world. Musea domes-
tica (Science uses ix syllables in Latin to expross that which
good round Suxon epitomizes in two) is o maligned insect
He fulfils a purposoe of sufficlent moment to cause you to
bear his inroads into your morning nap with equanimity, o
even complacently to view him congregated by the scors
within your hidden sweets,

Did you ever watch n fly who has just alighted after
souring about the room for some little time? He goes
through a scries of operations which remind yon of a cat
licking herself after a meal, or of & bird pluming its feathers,
First, the hind feet are rubbed together, then each hind leg is
passed over o wing, then the foro legs andergo o like treat-
ment ; and lastly, if you look shurp, you will see the insect
carry his proboscls over his legs and about his body as far
as ho can reach, The minute trunk is perfectly retractile,
and it terminates in two large lobes, which you can see spread
out when the insect begins a meal on a lump of sugar. Now
the rubbing together of legs and wings may be n smoothing
operation ; but for what purpose is this carefully going over
the body with the trunk, especially when that organ is not
fitted for licking, but simply for grasping and sucking np food.

This query, which perhaps may have suggested itself to
thousands, has recently for the first time been answered by
a Mr. Emerson,an English chemist ; and certainly in thelight
of the revelations of that gentleman's investigations, the fiy
assumes the position of an important friend instead of a pest
to mankind. Mr. Emerson states that he began his self.ap-
pointed task of finding out whether the house fiy really serves
any appreciable purpese in the scheme of creation, excepting
a8 an indifferent scavenger, by capturing a fine specimen and
gluing his wings down to a microscope slide. On placing
the slide under the instrument, to the investigator's disgust
the fly appeared covered with lice, causing the offending in-
sect to be promptly released and another substituted in his
place. Fiy No. 2 was no better off than fiy No. 1, and as the
samo might be predicated of flies 8§, 4, 5 (or of » flies, as the
algobras have it),Mr. Emerson concluded that here was some-
thing which at once required looking into. Why were the
fies lousy? Meanwhile fly No. 2, on the slide, scemed t0
take his position very coolly, and, extending his proboscis,
began to swesp it over his body as if he had just alighted,
A glance through the microscope, however, showed that the
operation was not one of seli-beautification ; for wherever the
lice were, there the trunk went. The lice were disappearing
into the trunk ; the fly was eating them. Up to this time,
the investigator had treated his specimen as of the masculine
gender ; but now he changes his mind and concludes it to be
a ferunle, busily devouring not lice but her own progeny. The
flies then carry their young about them ; and when the family
get too numerous or the mother too hungry, the offspring
are eaten,

Awhile reasoning thus, Mr. Emerson picked up a seemp of
white writing paper, from which two flies appeared to be
busily cating something, and put It under the instrument.
Thers wero the progeny agaln on the paper, and easily
rabbod off with & cloth.  ** This,” he says, ** set meo thinking,
I ok the paper into the kitchen again and waved it around,
taking care that no tlies touched It, went back to the micro-
seopo and there found animalenles, the same as on fles. 1 had
now arrived at something definite; thoy were not the pro-
gony of the fiy, but animaleules foating in theair; and the
quick motions of the fles gathered them on their bodies, and
the flies then went into some quiet comer to have thelr
dainty meal”

The Investigator goes on to deseribe how Le continued the
experimont in a variety of localities, and how, in lllﬂ..“ and
bad smelling quarters, he found the myriads of flies which
oxinted there lterally covered with animaloules, while other
flies, captured in bed rooms or well ventilated, clean apart.
ments, were miserably lean and entirely free from thelr prey.
Wherever filth existed,evalving germs which might generate
disease, there were the fies, covering themsslves with the
minute organisms and greedily devouring the same.

Mr. Emorson, while thus proving the utility of the fly, has
added another wnd lower link to that curious and necessary
chinin of destruction which exists in animated nature. These
infinitesimal animaloules form food for the flics, the flies for
the spiders, the spiders for the birds, the birds for the quad-
rupeds,and 5o ou up 1o the last of theseries sorving the same
purpose to wan. He certainly deserves eredit for an inter.
eating and novel investigation, and for un intelligent discern.
moent which might even attack the more diffioult task of
tenching us the uses—for Nature makes nothing without
some beneficlal cod=-of the anlmunleules themselves,
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‘of the great work of

: _

THE HUDSON RIVER TUNNEL AT NEW YORK.
We have heretofore made reference to the commencoment
L the Hudson river, for the

rpose of establishing dircct rallway connoction botween
he oity of New York and the many groat railways that now
have their termini at Jorsoy City, upon tho opposito bank
of thostream, Tho gigantic traflio of all theso railways at
present deponds upon forry boats, the maintenance of which
is expensivo, whilo thoy are subject to frequent interruption.
In winter, especinlly, when fogs and lce obstruct navigation,
the ferry passage often involves the public in disastrous risks
acd inconveniences,

The project of tunneling the Hudson river at this point
Thas been often proposed. Its importance as & promoter of
the prosperity of New York city can hardly be overestimated.
Every additional link in the chain of communications by
which neooss to this metropolis is improved, rendered quick-
er, chonper,or better, Is a positive and permanent gain for the
city. Every added facility for ingress and egress helps to
swoll its business, helps to increase both its resident and
floating population, helps to build it up as tho chief mart
of commorco and finance of the New World, So obvious
are the public benefits that must result from the bullding
of great works like this thatit seems hardly credible that it
could have any real opponents. It is a serious fact, howey-
er, that thore are individuals and corporations who are labor-
ing against it. But we are confident they will not prevail.
The work has been actuslly commenced, the means, it isal-
Jeged, are provided, and webelieve the dayis close at hand
when railway oirs wi!l ran under our Hudson with the same
froquency and regularity as they now run underthe Thames,
at London,

This work of tunneling the Hudson is being carried on
undor the auspicies of the Hudson Tunnel Company. Cap-
{tal, $10,000,000. Incorporated under the General Laws of
the States of New York and New Jersey. The President of the
corporation is DeWitt C. Haskin; Vice-President, George G.
French; secretary,L. C. Fowler, ; Consulting Engineer, Wil.
liam H. Paine. ;

Fig. 1is a plan sketch of New York and vicinity, show-
ing the general position of the new Tunnel. The other en-
gravings are taken from the Company’s drawings and works.
~ Fig. 2 is a cross section of the Hudson river, showing the
Tuonel works in profile, the depths of soundings, borings,
grades, and distances. The upper figures show the latter in
hundreds of feet from the bulkhead lines. The intermedi-
ate figures indicate the depth of the water in fect, The low-

er figures give the depth of borings in feet. The extremo

grade of the Tunnel is twoin a hundred feet,descending from
Jersey Ciuy, then, ascending on the New York side, three in

a hundred for 1,500 feet, then two in a hundred to the New

York end.
The greatest depth of water is a little over sixty feet. The

: Dorlogs show that the suil through which the Tunnel will pass

is for the most part & tenacious silt, underlaid by hard sand.
Near New York shore,a small extent of rock is encountered,
and some gravel. The tenacious character of thesoil is consid-
ered favorable for tunnel construction,and no serious diffi-
calty of any kind isanticipated by the Company.

Fig. 8shows a cross sectional elevation of the vertical
shaft on the Jersey city side, lately begun, together with a
portion of the intended horizontal Tunnelas it will appear
when extended under the river.

Fig. 418 a cross section of the Tunnel at the air lock.

Fig. b, cross section of complete Tunnel and rail way tracks.

The Tunnel walls, C*, will be constructed of the best hard
brick and cement, three feet in thickness; circular in form,
twenty-six feet in width and twenty-four feet in higLt,paint-
ed white in the inside, and lighted with gas; with a double
track railway, with heavy steel rails, upon stone ballast five
feet from the bottom. D, bottom drain.

The entrance to the tunnel on the Jersey side of the riveris
tobo from Jersey avenue,on Fifteenth street; the work is to
extend thencoe to Hudson street and the river, about 3,400
foet ; thence under the river, carving five degrees northward,
to the Now York bulkhead lino, at or near the foot of Morton
street, about 5,400 feet ; thence curving slightly southward in
New York, about 8,000 feet, toa polnt to be selected by com-
missloners,

The entire length of the tunnel and approaches will be
about 12,000 foeet (with the depot tracks to be sdded thereto),
being about one mile under the river,and pearly three fourths
of a mile upon each side.

The track will be of steel, ballasted with broken stone to
five foet from the bottom of the tunnel, where can be lo-
catod gas pipes, pneumatic tubes, and water plpes,if neoded.
Telograph wires can be placed upon olther side,

For the purpose of expedition, it is proposed to work, from
each side of the river at the same thine, As mAny men as can
be successfully employed in excavating and laylng brick,
changing them each eight hours. Thus by constant work,
dolag thres days’ labor every twenty-four hours—by which
it is belleved the work ean be advanced five feot from each
end ovory day—the whole work can vory oaslly be comploted
within two years. The Hudson Tunnel Rallroad Company
will then be able to convey passengers, without change of

ears, from the Bouth and West, as well as from Nowark,
Ellzabeth, Patorson, and all loeal polnts, arriving at Jersey
Oity, and within six minutes thereafter to Broadway, New
York, where the Company hopes to make connection with
the Broadway Underground Rallway, which Is to run north
snd south,

The company ssy that more than four hundred tralns of
cars conld be passed through the tunnel each twenty-four
Bours. Frelght trains would have transit at night.  Markoet
tralus 1o the enrly morning. All drawn by powerful engines,

Scientific American,

e ——— -
made especially for this purpose,to be run by signals—with-
out bells or whistles—consuming thoir own steam and smoke,
or run with compressed air,

All conneoting rallrondsare to have an equal right to have
their passengors and frolght transported throngh the Tunnel
upon the same equitable wormy,

Tho construction of the Hudson Tunnel to n point near
Broadway will soon Involve the constraction of anvther Tun.
nel under the East River to Brooklyn, from near the same
point; then o porfect system of rapid transit rallroads, run.
ning East, West, North, and Bouth, would be in operation,
This, the Company belioves, Is in the near future, and their
report adds:

““Rap d transit whould not be considered ag usoful in only
one direction, but I8 equally useful to ran East, West, Bouth,
and North—wlill bo as well for Noew York, If oxtended to
Brooklyn and Jersoy, as to run into Westchestor County, All
will be benefited by the genoral prosperity of the main city
itself. All aro feodors to it. Thus all will derlve their pro-
portion of the benofits that their position entitles them to,
This Tunnel the company justly rogards as but the precursor
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sist in keeping out water and upholding the roof of earth
during exeavation in front of the masonry, also to supply air
for tho workmen, who will work In eonsiderable numbers on
platformy, K, as shown in our engraving.

The air pressure will nlso carry back up to the surface,
through pipe, H,and discharge at L, into scown st the dock,
all sand, mud, or water that may aceumulato in the heading
during the course of the exeavation (H, Fig, ).

We shall watch the progress of the work with great interest,
giving our readers from time to time such Incidents in con.
nection therewith as may be desirable. We heartily wish
success to the enterprise, and trust that it may be brought to
the speedy completion that the company anticipates.

Backing for Photo Transparencles,

The British Journal of Photography says* To plain and
rather thick collodion add some finely sifted esrbonate of lead
(white lead),in the proportion of & teaspoonful to four cunces
of the collodion. Incorporate well together by triruration
or shaking, then adda few drops of castor oil and as much
Canadian balsam as would fill the half of a walout shell,

to rapid transit in all directions, soon to follow

Filter through muslin, if necessary, This emulsion when
poured upon glass will give a very fine and even opal surface ;

N.E 2

po

and glass thus prepared will, for the purpose under consid-
eration, answer just as well as the finest and most expensive
opal glass, whether flashed or pot metal.

Another opal mixture consists simply of a mixtare of collo-
dion and negative varnish. Although very pare and trans.
parent when in the bottle, no sooner has a film been formed
upon a cold plate of glass and allowed to become dry than
the transparence gives way to a pure travslucent white, pre-
senting a very beautiful appearance. The mixture by means
of which we made our finest specimens was composed In the

a proportion of an ounce of ordinary collodion to two drams of
@ a retouching varnish, which we had made of sandarac dis-
*4, solved in alcohol.

W

Let those of our readers who desire to examine and ex.
hibit their transparencies under the most favorable circum-

'449_27‘ stances at once remove the ground glass from them, sup-

plying its place with a plain piece of glass rendered opsline
by one or other of the methods described, and they will have
every reason to be satisfied.

The Oxy-Sulphur Light.

‘We had a small sheet iron retort of the usual conical form.
The delivery tube of this we loosely plugged to act as a safety
valve, if necessary, and in the lid we drilled & hole =nd
screwed four inches of quarter inch brass tabe. Through a
hole in the side of this was inserted & piece of much smaller
tube, closed by hammering the end, and having the closing
pierced by a fine hole. By this arrangement we had the
larger tube in communication with the interior of the retort
and in the center of that tube, and rising a little higher than

lowane

N¥FEW YORKX ,‘W

the level of its mouth, a smaller tube coming out at the side

and long enough to enable a rubber tube to be attached—an
arrangement, in fact, very much like the ordinary form of

S M L E s
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Fig. L-THE HUDSON RIVER TUNNEL AT NEW YORK.—
PLAN OF THE CITY AND VICINITY, SHOWING THE
LOCATION OF THE TUNNEL.

¢ The Tunnel was commenced in November last,after exten.
sive borings, for a year previous,in the bottom of the Hudson
river, down to the depth to be occupied by the tunnel. A
circular working shaft, C, thirty feet in diameter and to be
sixty-five feet in depth, was then commenced one hundred
feet inland from the water, on Fifteenth street in Jersey
City. After it had been sunk twenty feet, with perfected
brick walls four feet in thickness, the further prosecution
of the work was enjoined at the suit of the Delaware, Lacka-
wanns, and Western Railroad Company. The litigation oc-
casioned thereby, it is hoped, will be terminated socon, and
the necessary legislation secured, when the work proposed
will be resumed and forwarded as rapidly as possible.”

The company further say “that the great expense of an under
taking of this magnitude has hitherto prevented its construe:
tion, The Hudson Tunnel Railroad Company, however, by
the aid of compressed air,as applied in the patent therefor,
obtained by its president, Mr. Haskin, in connection with
other important appliances, will be able to complete this work
at much less expense than any similar work has ever been
constructed. It is believed that its present capital of ten
million dollars will be abundant for that purpose. In its
plan of eonstruction no expensive coffer dam, calssons, or
Brunel shields will be needed.”

“The use of compressed air introduced into the face of
the Tannel, with sufficient pressure to hold in place,or keep
back and provent the interruption of silt,clay or water, will,”
it is bolloved by the ecompany, **overcome the difficultios
usually exporienced in constructing tunnels, and also enablo
it by this agency, to remove the wator and waste oarth to
the surface, through pipes, without the aid of holsting
apparatus,”

The intended mothod of operating will be understood by
reforence to Fig. 0.

A Is the foundation ring on which the masonry of the vertical
shaft is bullt and allowed to settloas fast as the earth below
the ring Is excavated. At E, is an air lock, composed of
an iron oylinder, with hinged doors at each end for access
of men and materials. The cylindsr is of small dimensions
and rests upon & bed of earth and a wal),F, which, with a can.
vas curtain, G, and other packing, makes a sealed partition
and forms s tight alr chamber heading in front of the
Jlook. A small rallway track will convey bricks and materials

to tho heading. Alr pipe,], conducts compressed air from the

blow-through oxyhydrogen burper. A quantity of sulphur
was placed in the retort, and safficient heat applied to raise
the temperature to about 725* Fah. the polnt at which it va-
porises. The end of the smaller tube was attached to the
oxygen bag—one containing four cubic feet—and a fourteen
pound weight applied, which was found amply sufficient.
When the vapor of sulphur made its appearance, the oxygen
was turned on, snd the result was a steady flame of about
two inches in length,and of such intensity that, although wo
had not an opportunity then of tryivg it, we are sure a small
statuette could have been photogmaphed by it in a few
seconds.

The product of combustion—sulphurous acld—may easily
be got rid of if there be in the room a suitable chimney ; but
oven without that, there s no diticulty in reandering it so
harmless that the operation may be carried on in a drawing
room.

&
-

Beet Clder,

M. Plouard, a lawyer of Andelys, France, has invented a
now cider, said to be very cheap and of excellent fiavor—the
peculiarity of which is that a large proportion of sugar
beets is mixed with the apples before pressing; S0 lbs, of
beots are mixed with 700 quarts of apples, orabout 11 1bs, to
100 quarts. The beets und applesaro pressed together, then
saturated with water, left quiet in a cellar for twenty-four
hours, and pressed anew. This is repeated seven times. The
inventor says he makes 100 quarts of cider for 80 cents, which
seems rather questionable,

The Latost Novelty in Faper,

Inasmuch as paper has been made available for the maou-
facture of almost every variety of furniture and articles of
dross, it is passing strange that paper coffins should have
boon left till this late day unthought of, The undertaker is
certainly not an enterprising party. Trink makers have lovg
boon credited with using all the unsalable printed books; but
at the present rate of production, were every traveler supplicd
with a vanload of these troublesome impedimenta to travel.
ing, such a stock would remain that all the bookshelves in the
world would not contain a tithe of them. To further reduce
the stock, a manufacturer out West proposes to supply every
journeyer, to that bourne wheoce 1o travelor returps, with a
last trunk made of papier machd, waterproofed with asphal-

tum.

-

M. ScuneTz states that borax onfeobles the spontancous
movements of all living vegetalle tissues and kills micro-
scopie animaleulw, In this country,the use of borax &s a pre-

syrface to tho heading, This alr pressure is expected to as-

servative of wood has been patented.




roo woeks ago, thore was a report clrculated in
y that some men, while for water, had
e the skeleton of  most gigantic beast, the like of
" On hearing that the skeleton was on exhibition in this
town, I went 1o seo it. There were not many of the bones
10 bo seen, but therw were enough to give an iden of what
the beast must have been,

The horn, which was the most conspicuous, 1 found to be
olght feet nine inches in longth and two feet ons inch in elr-
cumference. It is slightly spiral and considerably curved
in form tapering almost to & point; it is hollow for about
four feet from the large end, which bears traces of hav.
ing partly wasted away. There are three plecos of the jaw,
one of which is two feet long and contains the two back
molar teeth, and is ono foot five inches from the joint to the
first molar tooth, A similar pleoe of an ox jaw s about one
half the whole length ; so this,In the same proportion, wonld
bo about four feet long. This piece, which is of the lower
jaw,is about six inches thick and eight decp. The Iargest of
the teeth are saven inches long,and three and one half broad
measured on the face. A joint of the back bone measured
thirteen inches in breadth and twenty.one in hight; but it
is broken on the upper end. The joint at the back of the
head measured eighteen inchies across. A bone, said to be
the third short rib, is four feet five Inches in length, and the
bone from the knee to the ankle is seven inchos across the

The hom in its present state welghs one hundred and five
pounds,and one of the teeth welghs five and one half pounds.
The bones are in u very good state of preservation, and also
tho horn ; but the teeth (which are tubercular) are perfect, the
enamel being as hard and intact as ever.

These remains were found in marshy land on the north
shore of Lake Erle, eightoen inches underground ; and over
them there stood an ork tree three feet in dinmeter, There
i more of the skeleton still under the sarface, which will be
taken out as soon as the frost {x out of the ground.

1s this skeleton similar to that of & mastodon ¢

St. Catharine’s, Ontario,

Kaolin in the United States,
Tv the Editor of the Scientific Amorican:

Thir,y-five miles from Omaha, Neb,, there isa deposit of
kaolin, about 30 feet thick and underlying about 100 acres,
Tt crops along & blufl for over one half mile, with but a fow
inches of earth covering it. Beginningat the top, it is coarse
and of a granulated nature; but a8 we descend, it grows
finer, and is very fine and white near the bottom. It quar-
ries in lumps, like chalk, and very readily dissolves in water,

Pure snod free from foreign substances, it readily be-
comes plisble, and can be turned or molded into almost any
form ; and its shrinksge in drying is remarkably small. The
difference of grades in fineness adapts it to the manufacture
of a very large class of goods, such asare in demsnd through.
ont the West ; and as it lies near the Burlington and Missouri
Railroad, shipping facilities are convenient.

It makes a beautiful white brick, suitable for fronts and
trimmings; and it seems well adopted for terra cotta, chim.
ney tops, drain pipes, and all classes of jugs, crocks, ete.,
and is very superior for fire bricks.

This immense deposit, Jocated as it is with timber, water,
and all conveniences for manufacturing, offers, I think, a
good opening for some capitalist to build up an immense
business. I hope to see such & one take Lold of and develop
this material.

Omaba, Neb.

Setting l.oco;tou'a Valves,
To the Editor of the Beientific American :

In your issue of February 20, W. 8, W. asks whether Jo-
comotive valves can be set without opening the valve chests?
If the face of the valves and their seats are in good order,
their adjustment may be determined with sufficient accuracy
for all practical purposes by the issuing of steam from the
water cocks in the bottom of the cylinders. Thix may be
bost done when there is bat little pressuro in the boiler, not
quite enough to movethe engine. Sot the reverse lover to
its extreme forward position, then open the water cocks
and the throttle; then bar the engine forward, and, as the
cranks approach their dead points, note carefully when thoe
steam begins to issue from the water cocks. If the valves
ure correctly set, steam will bogin to issne just before the
eranks wrrive at tholr dead points, owing to the lead of the
yalyes. The amount of lead may bo determined by placing
a straight edge against the gland of the stuffing boxes of
the valve stems, and marking (with a fine scratch awl) on the
valve stem, just at the point wheresteam begins o issue,
and then sgain Just as the erank reaches its dead point; the
distance between the scratches will of course indicate the
amount of lead, and should not exesed one eighth of an inch
for passenger engines, and less than one sixteenth of an inch

for frelght
_ One revolutlon of the drivers Is sufficient to examine each
of the four dead points and adjust the lead xnd range of the
valvew, the roge being sdjosted by varying the length of
the rods, of course, and the Jead by moving the eccentric on
the shaft, forward or back, as the case may be.

In setting valves as above explained, it is woll to repest
#he observation st each of the four dead points by moving
the engine back sufficiently o take up the slack of the valve

A R.

J. M. GOODWIN

Scieutific Dmevican.

gear, sud then bar it forwand again and spply the straight
as before.

To sot the valves for the backward movement of an engine,
tho reverss lever must of coure bo placed st its extrome
back position, sud the englne must be moved backward In.
stoad of forward, otherwise the ad justment Ix of course precise:
Iy the same as for going alead, oxcept that all adjustment
in the range of the valves must now be done by varying the
length of the ecoentric rods, because the least variation in the
length of the valve stems would now upset the previous ad.
Justmeont for going ahiead.

Worcester, Mass, . u, Woopwanp,

Method for lqn'nrlnc Numbors,
70 the Editor of the Seientific Ameviean:

In your Issue of Februnry 27, u correspondont gives a
short method for squaring numbers ending with &, There
I8 an exeollont ralo for squaring any nomber; and by its aid
the oporation ean be performed mwentally on any number of
not more than two figures. It ix ax follows:

Take the nearest number ending with a cipher to the num
ber to be squared ; if snch number bo greater thao the one
to be squared, subtract the difference botween the two from
the number to be squared, and if it be less wdd the differ.
ence; then multiply the number thus obtained by the one
ending with 0, and to this product add the square of the
aforesaid difference. The result will be the square of the
numbers,

For example: Take the number 64, The nearest number
ending with 0 18 60. The difference between the two is 4,
which add to 64, making 68, Then 68 X 60, which can easily
be performed mentally, is 4,080, to which add the square of
the difference, which is4 4 or 16, The resalt is 4,000, the
wqunre of 64,

If the number to be squared werc 68, the operation would
thon be (70 x 66) 427 =4,624.

This rule is always correct, easily remembered, and will
ofton save time and figures, E. T,
Newark, Ohio,

A New Rifie Projectlle,
To the Bditor of the Scientific American :
I enclose a sectional sketch of o projectile which I have
invented. It is principally adapted to rifles. I believe [ may
safely say that I have made the longest shooting with it that
was ever accomplished, ceteris paribus. Out of ten shots
which I fired at a barn, at a distance of 2,778 yards, five
passed through two boards, each over an inch and a half
in thickness, and the sixth passed through the first board,
and afterward became imbedded in a post.
I used a common rifle, an old one, without any of the mod-
ern improvements ; judging from the circumstance that it or-
iginally had n flint lock, it must have been mundo at lenst
forty years ago.
2 A is the projectile.  Bis a wooden cov-
er in which the shot is placed. It serves
two purposes: 1. That of filling up s
space. 2, That of preventing windage,
which it effectually does, C D is the
waist. It comes, or was intended 1o come,
in contact with the rifling of the eylinder.
Proportions: ¢ D=diameter, E G=1
diameter, F G=2 diameters, Were the
projectile designed for a field piece the
waist would be broader, and would be
flated for the purpose of receiving a band
of softer metal. upon which studs wonld
be placed.

Colonel Strange,R. A., Dominion (Cana-
da) Inspector of Artillery, whose opinions on such matters
are worthy of consideration, and who was one of the officers
selected by the British Government to report on the artillery
and arms of Prussia and France during the receat war, writes
as follows:

J. Mucdonald, Evq., London, Ont. :
Dear Sir :—1 have to acknowledge the receipt of yours of
January 8, 1875, incloging deseription of a projectile proposed
by you, and agking my opinion. 1, I am not surprised at its
hnvin{g an extremely longrange.  The form is excoedingly fa-
vorable not only to overcome resistance from air in front, but
the projectile would be less retarded than those of the ordi-
nary form (that is, with a flat base) by the vacuum formed he.
hind the projectile when it moves with & veloeity greate
than the air esn rugh in behind it, which is o gource of retard
ation at high velocities, >

2. The center of Q':‘ru\'ll{ of your projectile is In about the
right place, if the rifle hud a quick twist ; otherwise It would
have & tendency to drop in front at extreme rangos,
The causes which led to the good shooting are probably :
a. The wood, havinga lower gpecific gravity than the Tead,
wa forced forward by the dischnrge and filled up tho grooves
of therifle, imparting a twist and preventing windage. If
you exsmine the bullets, you will find probably that not even
the waist was eut by the VoS,

b. In the service artillery projectile, no part of the hard
metal comes in contact with the gun,

¢. The drawback to your system would be the difficulty of
fixing a ring or studs of soft motal at the waist, which is snd
must be narrow to preserve your form.

d. The effect of field artillery depends on the shell power.
Solid rifled srtillery projectiles are obsolete. The space for

wder ina common shell, on which its destructive power

opends, is much diminished In your form of projoctile.

€. Also the space for bullets in the Shrapnel shell,

I would not wish to discourago your researches, espocially
as you have hiton correct principles. Excuso huste and a
candid reply.

T. B. STrANGE, Colonel,
Dominion Inspector of Artillery.
You are at liborty to make what use you like of this com.
munication. J. MACDONALD,

[ApriL 3, 1875.

Experimoents with Money,
70 the Editor of the Scientific American :

On page 182 of your current volume, I noticed that one of
your correspondents has great difficulty in preserving strained
lioney, Perhaps it would be of interest to him, as well as
other readers of your valuable paper,to know that esndied or
erystalizod honey can be permanently restored to
ency by the following method, which I have found suceess.
ful: Take a flat bottomed pan, as deep as the bottles con-
talning the haney, snd fill it with cold water; place the bot-
tlos In It 80 a% not to touch ench other, put it on o slow fire,
nod hoat it up to 212° Fah., and keep it at that heat until the
honey s clear, Remove the pan from the fire, and you will
bhave no further trouble with the honey.

Pitisburgh, Pa

A. L. F

Tontn of Vuleanized Rubber for Helts,

Chomleal nonlysis, in the majority of cases, is powerless to
determine the quality of vuleanized rabber, and the con.
sumer is nsnally left to mechanical tests of the article fur-
nished him, in comparison with other and similar products of
known exeellence, in order to find out whether the former is
adapted to his purpose or attaing o fixed standard of efficien.
¢y, These trials consist in examining the comparative de-
grees of elasticity and teoacity. The manner in which they
nre conducted in the French navy appesrs to us practical and
easlly followed. The first test consists in cutting from the
sheots samplos, which are left in & stenin boller under &
pressure of O atmospheres for 48 hours. At the end of this
time, the piecos should not have lost their elasticity. The
specimens may then be placed on the grating of a valve box,
under o pressure from above of 85°5 Ibs, per square inch,
and should withstand 9,100 strokes at the rate of 100 per
minute. Bpecimens not boiled should withstand 17,100
strokes,  T'hongs of rubber boiled, and having a section 06
inch square and n length of 8 inches, fixed between supports
and elongated 89 inches, should resist without breaking u
further elongation of 8 inches, repeated 22 times & minute
for 24 hours, Thongs not boiled, under the same conditions,
should resist for 100 hours, These extra elongations may be
easily made by u wheel, to the periphery of which one end
of the thong is fastened, while the other extremity may be
attached to a support. By turning the wheel, any determined
elongation may be given at the rate of from 20 to 25 times
per minute. Under the above conditions bands of first qua-
lity rubber, perfectly pure and well vulcanized, break after
180 or 200 elongations of 8 times the initial length. Bands
cut from pure rabber, but of secondary quality, break after
G0 or 60 clongations. Inferior caoutchouc, containing mine-
ral matters or residue of old vulcanized rubber, gives no re-
sults at all,

M. Ogier (from whose valuable paper, recently read before
the Paris Society of Civil Engineers, we extract the main
facts of this article) has investigated the properties of rub-
ber belts made of repeated layers of cloth covered with pre-
pared rubber, Through the adhesive nature of the caout-
chouc, the superposed tissues form, after vuleanization, a
homogeneous substance, comparable, in M. Ogier's opinion,
to the best curried leather, His experiments, in order to ob.
tain the coefficient of friction of these belts on cast iron pul-
leys, give us results varying from 0-42 to 084, as aguinst
the coefficient for leather, 028, The minimum value corres
ponds to canvas and rubber belts without an exterior rub-
ber coating. On pulleys of various forms, the maximum
value of the coefficient of friction was found on those slightly
convex and presenting a roughly turned surface, this re
sult being inverse to that obtained with leather belts. Si.
milarly the presence of fatty bodies has an opposite action
on the cloth and rubber belts to that which it has on leather.
On covering the former with a light varnish of half olive ol
and half tallow, the adhesion was found to be considera
bly augmented. This fact M. Ogier, who does not counsel
the use of the varnish but for rubber-coated belts, attributes
to 6 resinification resulting from an action on the mixture of
the excess of sulphur, which the cnoutchono alwnys rejects
after a certain period.

Experiments were also instituted on leather and rubber
belts, in order to determine their resistance to rupture, and
the law of clastic and permanent elongations obtained under
increasing stress. These trinls were mude on belts 117 inches

r | long, suspendod from a crane by juws, and carrying at their

lower extremitios other juws which sustained the weight.
Both pairs of juws grasped the leather for a sutlicient distance
to preclude any possibility of slipping. The belts were al-
lowed to remain under stress for an honr and & half before
the elongations were measurod, The results obtained may
be summarized as follows: 1, The resistance to traction of
rubber and canvas belts per square millimetor (0°0008 square
inch) of section is at least equal to that of leather belts, 2.
This resistance per square millimeter is independent of di-
mensions—Ilength, breadth, or thickness, Such is not the
caso with leather belts, and therefore preference should be
given to rubber belting whenover the conditions of the power
to be transmitted necessitato the employment of very long,
very wide, and very thick belts. 8. From two trials it appears
that the external covering of eaoutchoue adds nothing to the
resistance, and henee it is advantageous to use covered belts
which, at equal weights and prices, give a superior resis.
tance. 4. Under the same welght the elastic elongation of
leather belts is double that of rubber ones. The permanent
elongation, under a change of 0'55 pound persquare millime-
ter, reached 2 per cent in the former and nothing in the lat-
ter.

This last fact is worthy of spocinl note, sinee the lack of

London, Ontarle

success of rubbor belting, in many cases, may be traced




fact that a workman, used to leather belting,
naturally in the lun;l way. He tightens the
l“lﬂ. A proceeding which results in broskage

destruction through use at too high s tension, M.
concludes that, in the present state of the leather and
Andustrios, the price of installation, useful effect be

ored, of leathor and rabber belts s about the samo,
maintenance of the latter {s small when com-
lint nocessitated by the use of leathor belts of large

-

Electrie Latho Chuck,

Tn order to obviate the inconvenience and loss of time in-
volved in the ordinary mode of fixing upon a lathe chuck
certain spoclal Kinds of work, such as thin steel disks or
small ciroular saww, the chuck is converted into a temporary
magnot, 5o that the thin steel articles, when simply placed
on the faco of the chuck, are held there by the attraction of
the magnet; and, when finished, can be readily detached by
muroly breaking the electric contact and demngnotizing the
chuek, The faco plate of the magnetic chuck is composed of
n contral core of soft iron, surrounded by an iron tube, the
two being kept apart by an intermedinte brass ring; and the
tubo and core aro each surrounded by a coil of insulated
copper wire, the ends of which are connected to two brass

_contact rings that encircle the case containing the entire
electro-magnet thus formed. These rings are grooved, and
receive the ends of a pair of metal springs connected with
the terminal wires of an electric battory, whereby the chuck
is converted into an electro-magnet capable of holding firmly
on its face the article to be turned or ground. For holding
articlos of larger diameter, it is found more convenient to
uso an ordinary face plate, simply divided into halves by a
thin brass strip across the center; a horseshoe magnet, con-
sisting of o bent bar of wsoft iron, with a coil of copper wire
round each log, is fixed behind the face plate, each half of
which is thus converted into one of the poles of the magnet.
The whole is enclosed in a cylindrical brass casing, and two
bruss contact rings fixed round this casing are insulated by a
ring of ebonite, and are connected with the two terminal
wires of the magnet coils. A similar arrangement is also
adapted for holding work upon the bed of a planing or drill-
ing machine, in which case the brass contact rings are dis-
pensed with, and any desired number of pairs of the electro-
muagnotic face plates are combined #o us to form an extended
surface large onough to carry large pieces of work. For ex-
citing the electro-magnet, any ordinary battery that will
produce o continuous current of electricity can be used; but
in machine shops, where power can be obtained, it is more
convenlent to employ & magneto-electric machine—such as
Gramme’s, for instance—rather than a battery,

.
The Pyrophone.

Al a recent meeting of the Society of Arts, London, a paper,
descriptiveof M. Eastner's new musical instrument, the py-
rophone, was referred to. One of the instruments was in
the room, and was experimented upon in the course of the
evening. It wascomposed of a frame enclosing gluss tubes,
arranged in the form of the pipes of a small organ. In each
of thetubes were two jets of gas, which were made to unite
and separste by the action of keys, and thereby preduced mu-
sical sounds. The paper, after describing the sound of the
pyrophone, proceeded to explain the principles on which the
sounds were produced. A very simple mechanism caused
each key to communicate with the supply pipes of the lames
in the glass tubes, On pressing the keys the flames separat-
od, and the sound was produced ; as soon as the fingers were
removed from the keys, the flames joined,and the sound ceased
immediately. If two flames of suitable size were introduced
intos glass tube, and they were so disposed that they reached
one third of the tube’s hight, measured from the base, the
flames would vibrate in unison. This phenomenon continued
as long as the flames remained apart, but the sounds ceased
as soon a8 the flames were united. The chairman, Lieut.-Col.
Strange, said that this instrument was the invention of a
young man who did not claim merit for it as s musical instru-
went, but as s scientific experiment, which, he hoped, would
be of great value in the musical world.

The engraving of the pyrophone appeared in Vol XXX,
SCIENTIFIC AMERICAN, page 270,

&

The Morse Telograph Alphabet.

At a recent meeting of the Scottish Society of Arts, Edin-
burgh, Dr. Russell, Demonstrator of Anatomy to the Uni-
versity, read s paper on *The Telegraphic Alphabet as s
branch of Technical Education in Primary Schools.”

In the course of his remarks, the lecturer explained the
structure and uses of the Morse or telegraph alphabet, by
weans of & disgram, advocated its introduction into primary
schools, and mwore especially fnto those situated along the
const. Hothon proceeded to mention some of the advan-
tanges possessnd by the alphabot as a means of communica-
tion.  Among these were its extreme simplicity and the ease
with which it could be learned by very young children; that
ithelped to prepare for post office employment and a seafar-
ing life; that it wax already known all over the world by ox-
perts; and that it eould be used with or without any sppara-
tus—an sdvantage which the lecturer believed was not pos-
sessed by any other method of signaling; that it involved
no ; that It formed a good alphabet for the blind ; that

the sense of time or rhythm; and was impor-
tant In reolstion to lighthouses. Dr. Russell further stated
that the Morse alphabet had been introduced with marked
sucoess into Kilmodan Free Church Behool and South Hall
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Gluos and Comonts,
The following articlo translated from Des Ingenicura Tan

chenbuch, soems to contaln, in a small spunce, a great doal of

valuable information which will probably bo acceptablo to

many of our readers,

OLURs,

1. Coayoxn Gruk,~The ubsolute strongth of a woll glued
jolnt is:

Pounds per square tneh,

"Across :m With the graln,
ond to vnd,
3 U S S 2183 1,006
Elm... 1,436 1,124
ORI = e were x1d v 5 o s 1,785 568
White wood.......... 1,498 M1
Maploiecasaininaaniae,s 1,422 806

It is customary to uso from one sixth to ono tenth of the
above values, to caleulate tho resistance which surfaces
joined with glue can pormanontly sustain with safoty.

2. Warerrnroor Grus.—Boil elght parts of common glue
with about thirty parts of wuter, until a strong solution iy
obtained ; ndd four and n half parts of boiled linseed oil, nnd
let the mixture boil two or three minutes, stirring it con-
stantly. (In these directions, and in those that follow, parts
by weight are to be taken).

CEMENTS,

1. WATERPROO¥ CEMENT ¥oRr Casr IRON PIres, EYC,—
Take equal weights, in dry powder, of burnt lime, Roman
cement, pipe clay, and lowm,and kKnead the whole with about
one sixth the weight of linseed oll, Theaddition of more Ro-
man cement improves the quality,

2. CeMeENT WHICH RESisTS Mo1sTure AND HEAT BUT NOT
THE DIRECT APPLICATION OF FIRE, Yor GAS AND STEAM
Prres AND SDMILAR PURPOSES,—T wo parts of red lead, five
parts of white lead, four parts of pipe cluy ; fine and dry,and
work the whole into a stiff mass with boiled linseed oil.

3. Rust CEMENT FOR WATER AND STEAM PIPES, STEAM
Bormers, ET0.—Make a stiff paste with two parts sal ammo-
niac, thirty-five parts iron borings, one part sulphur. and
water, and drive it into the joint with a chisel; or, to two
parts of sal ammoniac and one part flowers of sulphur, add
sixty parts of iron chips, and mix the whole with water to
which one sixth part vinegar or alittle sulphuric acid is
added. Another cement is made by mixing one hundred
parts of bright iron filings or fine chips or borings with one
part powdered sal smmoniac, and moistening with urine;
when thus prepared, force it into the joint. It will prove
serviceable under the action of fire.

4. Srove Cexext, Yor Tur JOINTS OF IRON STOVES.—
Mica, together with finely sifted wood ashes, an equal quan-
tity of finely powdered clay, and a little seit. When re-
quired for use,add enough water to make a stiff paste.

5. Irox CeMENT, Wiicn 1s UNArFrcTED BY RED HEAT.—
Four parts iron filings, two parts clay, one part fragment of
a Hessian crucible; reduce to the size of rape seed and mix
together, working the whole into a stiff paste with a satur
ated solution of salt. A plece of fire brick can be used in-
stead of the Hessian crucible.

6. CEMENT For FasTENING WooD 10 StoNE. —Melt to.
gether four parts pitch and one part wax, and add four parts
brick dust or chalk, Itis to be warmed, for use, and up.
plied thinly to the surfaces to be joined,

The Vicissitudes of thoe Sea,

The steamship Abbotsford recently arrived at Now York,
108 days from Antwerp, during which the following mishaps
occurred : On reaching one of the southern points of Eng
land, the ship stopped for a few minutes to land her pilot,
and while 50 engaged was run into by another steamer, and
80 budly injured that the vessel had to go to London for re-
pairs. Delay one month. The Abbotsford then contivued
her voyage to New York, but in mid-ocean, during a heavy
gale, her propeller suddenly broke off. This converted her
into & sailing vessol. The captain then put back to Queens.
town, Ireland. Onapproaching land, a heavy gale blowing,
he signalled for help from another steamer, which, in the ef.
fort to connect a hawser, dashed into the Abbotsford, knock.
ing & hole forty feot long, happily above the water line,
Through this sperture the water poured in whenever the
vessel rolled, until the fore compartment was filled. But at
last they reached Queonstown harbor; temporary ropalm
were made, and tugs employed which took the vessel to Liv.
erpool. Here another month was consumed In repairs, and
then another start for New York was made, Heavy gales
were encountered, and the passage was long but succesaful

- - -
Potroloum In Alglers,

A potroleum well, capablo of giving a large and paying
yleld, has recontly beon discovered in Algiors, near the plain
of Cheliff, The substance looks like tar, Is soft and very to
naceons, melts in bolling water, and dissolves In turpontine,
It burns with a very bright flame, and ylelds a large variety
of products and considerable carbonaceous residun on dis.
tillation. It is neithor tar, naphtha, bitumen, nor asphals,
but seems to possess the properties of all, in & measure. It
has most characteristics in common with naphtha, but,unlike
that substance, is almost completely insoluble in alcohol.

Honors to & Young American Lawyeor,

The British Socisl Belence Association has lately awarded
its first prize of $1,000, for the best essay on international ar-
bitration, to Mr. A, P, Sprague, of Troy, N. Y. Mr. Sprague
is & young man of great promise and ability. The essay in

question occupled 100 pages.
-
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BOIENTIFIC AND PRACTICAL INFORMATION,

CURE FOR WARTS,

Ldafrane immerses the parts on which the warts are de-
veloped in o strong solution of black sosp. This causes &
slight eanterization of the surface of the wart. The loosened
tiwiue in to bo removed and the application ropested overy
day il the curo ls complote,  Oil of vitriol should never be
used for this purpose; it in very trritating, and inflames the
warts Instoad of curing thewn,

NEOGENE,

The above namo I given by M. Sauvage to s new white
alloy composed of copper 67 parw, zine 27 parta, nickel 12
purts, tin 2 parts, aluminum 05 part, and bismuth 05
part. It has a silvery appearance, is sonorous, tenacious,
malleable, and ductile, and is recommended for jewelry, as n
substitute for silver in plate, and for low colnage, The new
cloments in the combination are thoso of the bismuth and ala.
minum, The alloy is very homogeneous, and s susceptible
of & high polish.

A NEW BYSTEM OF DREDGING,

M. Bazin,of Angiers, France,proposes to attach,to a steamer
with an engine of 60 horse power,two pipes on each side at
wome 12 feet below the water line. These pipes are to be 10
inches In dismeter, about 50 feet in length,and are to be con-
nected to the ship, so as to swing up or down, and zlso so as
readily to yield to the movements of rolling, ete. The ex-
tremities of the couple on each side are united by tubes of
like diameteor, open at the forward end. In clearing out a
quicksand,the vessel is got underway at the speed of 8 knots
per hour ; and on reaching the obstructicn, the tubes are low-
ered with the soft mass, The water pressure above the sand
or mud, which of itself would force the material into and
up the tubes,is aided by the onward motion of the vessel, and
the result is that the mud is driven through the tubes and
into the hold. When the vessel is full, the apparatus is
raised, and her contents hoisted out or otherwise discharged
in some suitable locality. M. Bazin says that,with tubes of
the size and with the speed above mentioned, 43,200 cubic
feet of mud per hour could be raised. He points ont that, in
case of their becoming obstructad, the tubes can easily be
cleared by simply elevating them out of the mass and allow-
ing the water to rush through them.

Usecful Recipes for the Shop, the Houschold,
and the Farm.

The main objection most people have to sending commu-
nications on postal cards is that the writing is, of course,
open to general perusal. A good way of avoiding this diffi-
culty is 1o use sympathetic ink. A solution of 10 grains hy-
posulphite of soda in 16 teaspoonfuls water is the sim-
plest fluid for the purpose. Use a perfectly clean pen, and
after writing go over the letters with & smooth paper cutter
to remove all traces of the salt. Exposure to the heat of a
bright coal fire turns the wniting black.

Soluble glass can be made of pure sand 15 parts, chareoal
1 part, and purified potash 10 parts. Mix and heat in a fire-
proof melting pot for five hours,or until the whole fuses uni-
formly. Take out the meited mass, and, when cold, powder
it and dissolve it in boiling water,

To make pocket mucilage,boil one pound of the best white
glue and strain very clear; boil also four ounces of isinglass,
and mix the two together; place them in s water bath (glue
kettlo) with half a pound of white sugar, and evaporste till
the liquid is quite thick, whea it is te be poured into molds,
dried and cut into pleces of convenient size. This immediately
dissolves in water and fastens paper very firmly.

A solution of cliloride of lime, in water to which a little
acetic acid has been added, ls among the many receipts recom.
mended to remove ink stains from linen.

Marble can be stained different colors by the following
substances: Blue, solution of litmus; green, wax colored
with verdigris; yellow, tincture of gamboge or turmeric; red,
tincture of alkanet or drmagon's bhlood; crimson, alkanet
in turpentine; flesh, wax tinged with tarpentine; brown,
tincture of logwood ; gold, equal parts” of verdigris, sal am-
moniac, and sulphate of zine in fine powder.

Mounting fluld for microscople objects is made of gelatin 1
oz., honey 5 oza., distilled water 5 ozs., rectified spirit § oz,
and ereosote 6 drops.  Filter through fine flannel. Heat the
honey before adding to the gelatin, which last must be dis-
solved in the bolling water.  When cool, add the creosote.

Coples of signatures, which may be printed from on a cop-
perplate press, can be made by writing the words and then
sprinkling the wet ink with very finely pulverized gum ara-
bie.  Make a rim of dough, putty, or similar material, about
the writing, and pour ln melted fuxible alloy of 5 parts bls
muth, 3lead, and 2 tin, This alloy melts at 198" Fah,

To bleach sponge, wash first in weak muriatic acid, then in
cold wator ; soak in weak salphuric acld, wash In water again,
and finally rinse in rose water,

A yory good imitation of meerschaum, which may be carved
like the genuine article, can bo made by peeling common po-
tatoes and macerating them, in water acidulated with eight
per cent sulphuric acld, for thirty-six hours, Dry on blotting
paper, and for sevoral days on plates of plaster of Paris in
hot sand. The potatoes should be strongly compressed while
drying

&

New subscribers to the SCIENTIFIC AMERICAS will here.
after receive the papers from the time of our receiving the
order, unless they specify some other date for commencing,
All the back numbers from the commencement of the volume
(January 1) may be had if roquestod at the time of sending
the order, or on request, after recolpt of first namber,




P IMPROVED WATER INJEOTORS.

The valae of the water injector Is now widely known, es-
pocially for locomotive use, as it enables the engineer to fill
mw while the engine is in the shed, and thoe water

aporated in tho steam passed through the blower can be
replaced before the engine is roady to start on its trip. The
jnvention now under consideration Is constructed in several
forms, two of which we illustrate. Both of them are loco.
motive injectors, Fig. 1 showing a lifting injector, which is
{ntendod to pump the water as well as to foroe it into the
builor against a steam pressure, and Fig,

2 showinga form of apparatus to bo
used whon the water flows from the
tank at & higher level than the feed pipe

of the boilor. Fig. 8 shows a non-lifting
injector as applied to a stationary boiler,

Fig. 4 shows Fig. 2 in section.

The vew featares in Mr. Friedmann's
invention are the intermediate nomle,
shown in Fig. 4, which admits steam to
the Sow of water in two anpular jets =
instead of one. This is claimed to pre-
vent the recoil of the steam from con-
tact with the water, ss momentum in
the water is continuous, owing to the
jets being two in number. Another ad.
vantage in this arrangement is that the
overflow [rom the first orifice flows down
10 the second, adjusting the water sup-
ply to the pressure of the steam. It is
also claimed that this injector starts as
promptly and works as well with steam
of a high pressureas with that of alow
pressure, and delivers more water with
the same consumption of steam thanin.
jectors with movable nozzles, or other Fig
contrivances liable to got out of order, y
besides being more simple and easily manipulated. The
intermediate nozzle of this injector being fixed and station-
ary, it is not liable to wear or need repairs.

The lifting injector, Fig.1, will raise water 6 or 8 feet
with ease, and can be applied where want of space prevents
the use of the non.liftiog form, which must be placed below
the water line. The
latter, Fig. 2, can be
used 2s a heating cock
for the tender or wa-
ter tank, by closing
the overflow valve.
The ordinary heating
cocks are thus done
sway with, and the
expense spared. The
water in the tank can
bo beated by this
means up to 120°,
without any trouble
in working or starting
the injector. The
overflow walve, with
which each of thess
injectors is supplied,
proevents air or dirt
from entering the boil.
er. By simply trans-
ferring this valve from
one side to the otber,
the injector may be
used for cither the
right or left hand side
of the engine.

The value of the in-
jection system is very
forcibly shown by its
us» on stationary boil.
ers, which can bekept
full when the engine
ins stoppod for repairs, Ina great many maoufactories. hot
wator and steam are constantly needed for various processes,
and the stoppage of an engine on which a boller Is dependent
for its feed hioders the whole business. This, however, is
obviated by the attachment Fie. 4
of the non-lifting injector, el M
as shown in Fig. 3. The :
injector is placed a little
lower than the bottom of
the Leater or water reser-
volr, 80 that the water will
flow 1o It by the action of
gravity. The stesn pipe
should be astached to the
top of the boiler, as shown,
80 a8 10 secure dryness in
the steam, The lifung form
of lojector is also sdapted
to stationary boilers,

On many locomolives,
fores pumps are altogether
dispensed with, and two of
thesy Injactors are substita.

tod on each enpine, Theso

YO pones

Fig, 2.

watar; snd If one gives way the anpine is not stopped. An.
other lmportant point of economy s the wear and tear, as
the force pump wust keep moving while the engine is run-

Scientific Aumerican,

ning, whether it Is throwing water or not. Irictlon soon
renders a new plunger nocessary, and frequent atuffing and
constant attentlon oconpy much valuable time, These are
saved by the use of the injector,

Other forms of the appliance, adapted to portable and
marine bollers, are also made by the propriotors of tho inven-
tion, who report that their sales of these useful and eco.
nomical devicos, in this country and in Europe, have reached
156 000 in number.

Patonted April 6, 1800, by Alex. Friedmann,

For further

S—— P

1—FRIEDMANN'S LIFTING WATER INJECTOR.
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Kooping lco without an Yoo House,

Ice houses are not diffioult structures to build, and we pre.
sume that few farms are without them. There are coses,
however, when it is desirable to stow away a larger quantity
of ice than the receptaclo will contain, and when the farmer
is unwilling to go to tho expense of a house which he might
utilize only for a single season. In such instances,as well ag
those where the ice houso is absent altogether, the following
plan for storing ice without an 1ce house will prove useful,
The present time, wo may here remark, should be taken ad.
vantage of at once to procure the ice, ag
the spring thaws now beginning will
spoedily canse the opening of the streams
and ponds.

The first thing to be done in following
the directions, which we find in the En-
glish Gardener's Magazine, is to select a
shady spot, onthe north side, if possible,
of a clump of trees. Throw up a circular
mound, some twelve inches in hight and
at least fifteen feet in diameter, flatten.
ing the summit carefully, and leaving a
trench around the eminence, two feet in
width and eighteen inches in depth, In
gatliering the ice, there is no necessity of
cutting into uniform shape or of seeking
large pieces. Fill up the carts with any
kind of fragments, transport them to the
mound, and dump them on a platform
made of a few planks. Ram the surface
of the mound hard und firm, cover with
sawdust, and then place the first layer of
ice, which should previously be cracked
into small pieces, for which purpose the
men should be provided with wooden mal-
lets. As each Inyeris put on the stack,
the ice should be thoroughly pounded

particulars address Messrs. Nathan & Dreyfus, 108 Liberty | both above and at the sides so as to form a huge block of ice,

street, Now York city.

A Tough Old House.

the shape of which will be slightly conical.
When the stack is completed, it will require two coverings
of straw, one lying upon the ics and the other sup-

The Nashuoa (N. H.) Zelegraph says: ** Thore is an unoc. | ported on a wooden framework about eighteen inches out-

cupied house in Barnstead, Belknap county, having a chim. | side the first covering.

Fig. 8.

The layer of straw next
the ice must be well beat-
en snd flattesed down up-

on it, and when this is
done be twelve inches in
thickness, The frame-

work, upon which a si-

milar thickness of straw
is placed, way be formed
by inserting stout larch or
other poles of a suitable
length round the bass in
a slanting direction, so
that they can be readily
brought together at the
top, and securely fas-
tened with stout cord
From six to eight of these
will, when joined togeth-
er by means of strips of
wood fixed about twelve
inches apart, afford am.
ple support for the se.

cond covering of the
straw. This must be put
on nicely, so as to pre.
vent the possibility of the
rain’s penetrating to the
inner covering, By this
arrangement there will

be a body of air, which

is one of the most effectual

FRIEDMANN'S NON-LIFTING WATER INJECTOR,

ney in the center. The house is 22 by 80 feet. The chimnoy
is built 8o as to support the sills and beams. The frost has
got in o the cellar und frozen under the chimnoy and ralsed
it up roveral inches, lifting the house free from the ground,
except some nine feet where it touches the underpinning. In
places it Is two or three inches from the underpinning, and
ean be rocked by pushing against it with the hand. It has
attracted s good deal of notice from the citizens of Barn.
stead."”

We recommend the pattern of this house to dwellers in
San Francisco and vicinity. A house thst can be lifted by
the chimney and rocked to and fro without danger would
secem to be just the thing for all earthquake countries.

Fapor as a Plant Protector.

A gentloman residing In Guerngey, Chinnnel Islands, writes
to say that ho has saved his crop of early potatoos under
glans by spreadiog newspapers over them, whilo his nelgh.
bors lost theirn by the severo front. Ho suggoests thata con-
venient number of newspapers be pasted together, and the
edges folded ovor strings, thus making s screen which, sus.
ponded over the newspapers sprend loosely over the plants,
would give the young aboots an excellent protection in the
soverest cold weather, and from the sun’s rays in summer,

.

AMox0 recent curious invontions is the application of the
cameras ohscura to & rallroad car, imparting to thoe traveling
and wondering beholder amoving diminutive picture of the
country sthrough whickh Le is passing.

non-conductors known,
between the two cover
ings of straw. To effect a change of the enclosed air, when
rendered needful by its becoming charged with the mols-
ture arising from the meltod ico,n piece of iron or carth-
enware piping a few inches in dismeter should be fixed near
the apex, one end being just above the straw, and tho other
end reaching intothe enclosed space. The pipe can be readily
opened or stopped up, as may appear necessary, butas a rule
it will suffice to open the pipe once a week, and allow it to
remain open for about two hours. Thisshould be done early
in the morning, as the air is then much cooler than during
the day or in the evening.

In removing ice from the stack, the early morning should
be taken advantage of, becausoe of the waste which must
naturally ensuo from a rush of warm alr at midday, That
removed oan be placed in n collar, or even an outhouss, and
be enveloped in sawdust until required. The ico must be
taken from tho top; and when the first sapply is obtained, a
good quantity of dry sawdust should be placed over the
crown, The principal polnta to avold waste are to ventilate
In the manner Indicated, to aveld opening the stack more
frequontly than is really necessary, and 1o take the supply
early in theday, bofore the air has been warwed by the sun,

peAgEE

Accorpixa to recent investigations by M. Cailletet, the
reaults of burning sulphide of earbon, aleohol, and carburot
of hydrogen, under pressures reaching thirty-five atmos-
pheres, aro that the flame augments considerably in brilllans
cy, while the combustibility of the substance burned is no-

tably diminished,
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Honing a Razor,

““The first roquisite,” says our correspondent G. W. D,
*‘is to have a woll shaped, well tempered and well (water)
ground razor; unless vory truly ground, it will be impossible
to hone it properly. Take an Italian hone, of nottoo fine
griy, faco it porfoctls with fine emory paper glued on aboard ;
dust it off, and drop 6 or 8 drops of sperm oil on Its face,
Hold the razor perfectly flat on the stone, draw firmly but
lightly from heel to point (from the furthor right hand cor-
nor to the lowor laft hand corner), agninst the edgo; if a wire
edge be produced, run the odge lightly across the thumb nail,
and a fow strokeson the hone will remove all trouble on that
score. If you will examine the odge of the razor now, by
ald of a magnifier, you will find that the fine grooves or
toeth incline towards tho heel,

I would here say that tho hone must bo kept perfectly
cloan, ns, after using a fow times and thon neglecting it,
the pores will got illed with steel, and in that case it will
not be possible to gt a keen edgoe on tho ragzor. I have
had a hono in use for forty years, for my own and friends’
razors. I have kept it perfectly true, and yet there has
been no perceptible wear,

1 make my own straps as follows: I select a piece of satin.
maple, or rose wood, 12 inches long, 1§ inches wide, and 2
inch thick; I allow 8} inches for length of handle, Half an
fnch from whre the handle begins, I notch out the thick-
noss of the leather 0 as to make it fluah towards the end,
I taper also thoe thickness of the leather; this precaution
provents the case from tearing up the leather in putting the
strap in. I then round the wood very slightly, just enough
(say v3 of an inch) to keep from cutting by the razor in
strapping and turning over the same. 1 now select o pro-
por sized pioce of fine Frouch bookbindoer's calfskin, cover
with good wheat or rye paste, then lay the edge In the
notch, and secure it in place with a small vise, proceed
to rab it down firmly and as solid as possible with a tooth
brash handle (always at hand or #hould be), and, after the
whole is thoroughly dry, trim it neatly and make the case.

Uso oold water for Iather,as it softens beard and hardens
the cuticle ; hot water softens both and makes the face ten-
der. Always dip the razor in hot water bolore using, and
also after use, as’it will dry it and prevent rusting,”

RED DEER,

The deer family, species of which are indigenons to all
countries in the world except Australia, are everywhere re-
nowned for their graceful and elegant form and their timi
dity, their remarkablo fleetness of foot enabling them, in
open country, to keep away from tho haunts of man. The
raco includes genera of all sizes from the little muntjac to
the moose, and the chief peculiarities of the species, the
horns, the hairy skin, the hubit of rumination, and the feet,

ench with two principal and two rudimentary toos, are to be

found in all of them. The Amarican deer (coreus Virginia

nus) has o long head with o sharp muzzle, with large eyes;
and the legs are long and slender, It is vasily domesticatod

but requires & spaclous range to keep it in health, The
hind produces twoor three young at s birth, but no aceouche-
ment tales place till 8ho In two yoars old; she conceals hor
young carefully, visiting them only three times o day.

The subjects of our Hllustration are the rod door, formerly
found in ull parts of Gront Britain, but now seon only in the
mountains of Scotland and on one or two extensive moors.
The red deer are 80 oxclusive in tholr habits that they will
not feed with inferior animals; they hinve an espoclal abhor-
renco for sheep, leaving the place at once if there are foot
prints of sheep on the herbage.

The kind usually keptin parks in England is the fallow
deer, n native of Afriea originally; but it haws boen domoestl-

cated in England for some conturies. It is hambler in s
tastes, and accommodates itsoll woll to n small park or pad-
dock. Like all its tribo, it sheds ita horns annually, retir-
ing as if in shame till the new growth appears,

Chemlur; of Mk,

C. A. Cameron, M. D., states that the opacity and white-
ness of milk are due, not to the liquid being an emulsion of
fats, but to the reflection and refraction of light by solid ca-
scous matter suspended in it,

Cow's MiLk.—Forty analyses of pure mille from Dublin
dairy cows gave the following average results: Water,87:00,
futs, 4'00, albumenocids, 4'10, sngar, 428, mineral matter,
062

Maune's Miuk.—The average of tha fourteen speciniens
gave: Water, 00:310, fats, 1'035, albumenoids 1953, supar,
06'285, minoral matter, 0°507. Mare’s milk is bluish white:
specific gravity about 1'031; reaction neutral, or faintly alka-
line,

Sow's Miuk,—The sow parts with its milk (except to its
young) with great reluctance, Its specific gravity is 1:041;
its reaction faintly alkaline, and color yellowish white: 100
parts contain (mean of two analyses): Water 81760, fats,
5°830, albumenoids, 06'180, sugar, 5°335, mineral matter,
0'805. These results show this species of milk to be very
rich. It is remarkable that in the lactometer it shows up no
cream. Drying on the woter bath,it exhales the odor of roast
pork, and on putrefying that of putrid bacon.

-
Salting, Packing, and Solling Butter,
Blanchard’s Butier Mannal recommends one ounce of salt
to a pound of butter as sutficient for keeping it; but the bet.
ter paying class of customers, who are a little more fastidious
about the quality, pre ‘er about one half as much ; and this is
found sufficient, if the casein has been properly removed.

regular customens for their prodace, In which csses it may be
put up in balls or any other form adapted to the demand,
“ Philadelohia prints,” which have acquired a worldwido re-
putation, are pound balls, with & small figure upon the top
They are usually enclosed in a whiite linen napkin,and packed
in a cadar, zinc-lined chest, with apartments at each end
for ice, to keop it hard while teing transported to meriet
For the gieat m s of butter makers, the wooden tub, holding
from fiftaen to one hundred pounds, must ever be the most
cconomical form of package. In the vicinity of New York
city, heavy retura pails, of the best white onk, with thick
covers, having the owner's name branded on them, are used
and re.used year after year. In some parts of the West, mis-
ornbly poor onken tubs are employed, which affect the butter
very injurfously. Tn other localities, ashen tubs are favorites,
while in Northern Vermont the most approved tabs are spruce,
Spruce Is unquestionably the least linble of all timber to af-
foct tho flavor of butter Injuriously ; while it Is generally be.
lleved that, for long keeping and much exposure,good white
onk is preferable, BStone jars and crocks are sometimes vged,
but we do not recommend them. Mach depends upon the
purity of the salt—it must be perfectly white, and completely
soluble in water. The office of salt is first, to remove the
battermilk from the pores of the butter, and,secoudly, to 1en-

der harmless what cannot be removed.,
—
A Now Utllizatlon of Refuse Materials,

A very important discovery has recently been made by
MM. Crolssant and Bretonniere, of Mulhouse, France, which
consists in producing dyes of a large variety of brown hues
from substances not merely refuse but in themselyes color-
less. The piyments are obtained by the reaction of alkaline
sulphides upon ordinary wood sawdast, hamas, horp, feathers,
linen, silk, cotton, and paper waste, gluten, blood, and a
number of other materials. In certain cases, when treated
with the sulphides or polysulphides, the sulphur dire:tly
combines with the organic body ; in others sulphuretted hy-
drogen becomes substituted for the hydrogen atoms elimi-
nated.

The same body gives different shades, according to the
degree of tempoerature, the duration of the operation,and the
proportion of sulphide employed. The longer the heating
and the higher the degzree, the nearer the dye approaches to
black. Humus gives n fine bistre shade, which does not fade
and is unaltcrable by organic or mineral acids, caunstic lyes,
soap, oxalute of potassa, ete. With bran, a coloris produced
which subsequently, with bichromate, yields a fine brown-
ish yellow or rosin color, which can be changed to gray
by the addition of carbonate of soda. Sawdust, preferably of
oak, chesnut, and other non-resinous woods, gives a soluble
dye of a brownish black, which appears vpon the fabric of &
greenish hue, It is possessed of high coloring properties

Butter makers in the vicipity of large towns should seek out

A FAMILY OF RED DEER.

and is very permanent.




, engineer of mines, France, gives the follow-
eteh of the various mothods for producing phos.
or, 0 use a worw correct definition, phosphorus
| This metal, says M. Gautier, canpot bo em-
‘ployed In industey exeept on condition that It is nearly de-
‘prived of earbon, consequently every procoss which will

‘oxtra soft steel will, with inferior materials, produce

1. ThEBEsEMER PocEss. —1. The ferro-amanganese pro-
cese practised at Terre Noire.—The siliclous pig iron used
contains but little manganese ; the first stage, that which pre.
codes the appearance of the yollow my u the spectroscope,
Insts about a quarter of an hour, according to the richno of
the pig iron in silicon. There Is no explosion, the fame Is
pre, without smoke ; the completion of the operation Is posi-
tively marked hy the dissppearance of all the myx of the
spectroscope with the single exception of the yellow sodium
my. For the production of extra soft metal, the refining ix
prolonged for about twenty seconds, the blast is stopped, and
the converter is Iaid onlts side, Manganese fron, previously
heated to redness, is then thrown in by moans of shovels,
taking care that the pieces pass through the scorin and enter
the metal. The manganese fron used I8 an alloy containing
a little earbon ; the manganese in it reduces the oxide of iron
in the converter, and the greater part of the carbon is con-
verted into oxide of carbon in the form of brilliant flames.
When the agitation ceases, the charge is drawn, The metal
is even and quiet, without bubbles or other irregularities;
and, which iy of essential importance, the product is always
oqual and regular inpractice. Thix i the method also which
is ndopted at the Seraing works, with the same manganese
iron.

2. Swedish method, with highly manganiferous pig ¥ron.—
The pig iron used is without silicon, but rich in manganese,
the proportion running from 4 to & per cent. The character
of the operation is sach that there is not what is called a first
period ; the yellow ray appears at once. There are abundant
explosive projections, which would render the process ruin.
ous 1f care were not taken to have enormous converters rela.
tive to the guantity of metal treated. The flame is veiled by
smoke and gases, the principal of which is oxide of mangan.
ese, Itis difficult to control the operation; for if the tem-
perature be reduced by sdditions of small quantities of steel
and iron, the object is not attained, for the heat must be re.
tained in order to keep the metal in such extreme fluidity as
will permit the oxide of iron to separate itself and arrive at
the surface, for no addition is made of spiegel. The work is
carried on blindfolded, for the intermittent flashes of flame
are blinding ; the heat caused by the explosions is annoying,
and the spectroscope is misleading. From time to time sam-
ples of the scorin have to be drawn to find how matters are
proceeding ; after & certain amount of experience, the state of
the metal is ascertained by the bebavior of metallic globules
under the hammer, and from the color of the scoris. But the
restlts are uncerisin, and have to be clussified. The ingots,
moreover, are liable to shrink and to become flawed. This
mode is adopted at Fagersta, in Sweden ; at Zwickau, in Sax-
ony ; and Maxhiitte, in Bavaria; but it requires all the value
that attaches to the preduction of extra soft steel to induce
any obe to continue a method so uncertain. °

3. Englich method, that of spiegeleisen by explosion.—In this
process, silicious pig, such as that of Cumberland, for exam-
ple, is employed, and the operation is carried considerably
bevond complete decarburation.. In order to succeed, a cer-
tain quantity of oxide of iron, neither more nor less, must be
produced in the bath, and which carries off by explosion the
carbon of the spiegeleisen which is added. This instantane.
ous production of oxide of carbon is dangerous, s part of the
metal, and sometimes the whole charge, being projected out
of the converter, and endangering the operator and his men.
Generally the product is soff, but it is liable to flaws, which
are not much felt in sheet iron, but which unfit it for rails.
Steel makers will choose whichever of these three methods
appears to them the most advantageous for the production of
phosphorus steel with pig iron of second quality. M. Gautier
adds: The Bessemer process is destined to lose much of its
importance in presence of the certain and unlimited extension
of the Martin-Siemens process, which, he considers, will take
the lead in future, and regulate prices. It is capable of using
up old iron, and employing almost all kinds of ore, for pud.
dling is still the only known method of practically getting
rid of the greater part of the sulphur and phosphorus; while
the Bessemer process, requiring siliclous pig iron containing
little sulphar, must always be of a limited spplication. The
true mode of making phosphorus steel is then in the sale
furnace,

I Tue Mantix-Sremexs Process,~In this method the
matter is more simple, In order to prodnee extra soft metal
there is but one way, that is to say, 1o act chemically upon
the oxide of iron in the bath. Manganeso iron must be re-
sorted to, s splegel always gives hard products; the propor.
tion ix the same o8 in the Bessemer process, namely, 1 per
‘cent of the whole, or about 2 per cent of manganese iron to
40 or 50 per cent of useful metal. When s sample is pro.
eured which bends perfectly when cold, the manganese salloy

heatod 1o redness is added, the bath is stirred slightly, and
the charge run off.

An account, by M. Griiner, of the process followed at
Zwickau and Maxhitte, supplles & striking confirmation of
the fundemental properties of phosphoras steel; you may
introduce phosphorus into east steel on condition of eliminat.,
ing the carbon, and the less the amount of the latter the
greater may be that of the former, Practically, by the Ger.
man method, which i really but that of Fagersta applied to
#8s pure materials, metal is produced which may almost be
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said to be without carbon, and, a4 no splegel is introduced,
there is no element of recarburation. [t is not, then, aston.
jshing that the motal thus obtained should be perfectly mal.
Jeable aud yet contain & notable proportion of phosphorus,
that 14 to sny, bialf the quantity which may be tolerated in a
truly soft steel, when produced in s Marting Rlemens furnace

with manganese fron

Having s Hobby,

The question ** Is there money in itY” ix sald by sowe men
1o be the test by which everything Is to be recolved or re.
jected.  And thowse who offer this very morcenary gage elaim
to be the only ** practieal  men, and the true prophets for
those timos, and indeed for all times.  Thesclonce of gotting,
the art of keoping, and the process of Increasing ure deamed
by them to include all that Is useful in the eircle of sclences,
the field of art, and the alms of thought, Most people con.
codo In the abstract these pretensions of the mercenary
philosophers, though the great majority in proctics are bet
ter than their theory,

The manaxim, roughly expressed, that ** everybody should

have u hobby," In & good one, provided that the *“Lohhy "
one rides should be s mental rathor than n sensunl one, It
should carry the ridor over the route of mental improvement
to the development of his reasoning and soalytical powers,
and thus promote the growth of the attributes which distin-
guish him from the brutal and ally him to the divine, To
g0 back to the question alluded to above,in regard to educa-
tion, the first question asked may very weoll bo: **Is there
money Init?" Butif this be the last question as woll as the
first, and the sole object of learning be merconary, the seoker
will find relief in bodily excesses, from his mental diseipline,
Or, classing drudgery of the mind with drudgery of the body,
he will look for enjoyment where the intellect may be laid
nside, like the tool of the artisan or the ledger of the mer-
chant.
It was well said in & recent address to young men, in the
evening classes of the City of London College, that *‘ they
must extend their mental horizon by ralsing the level of
their sight; that they had to adorn thelr lives as well ns to
sustain them ; and that they had not only to be tradesmen
but men.” The speaker told them that they must not only
pursue their technical studies, but, ns a relief and re.
creation, follow themes calculated to raise the tone of their
minds and carry them beyond the routine of their daily
lives, He said that they had not only to live but to enjoy
their lives. He recommended them to take up one subject,
““to which they could devote themselves with such enthu-
siasm that It wonld become a pleasure and n relaxation.” To
a man immersed in any business pursuit, it Is highly desira.
ble that he should change the current of his thoughts and
prevent his whole existence from being confined to one ron-
tine, which, without such relief, must inevitably dwarf his
intellect and weary his body.—Philadelphia Ledger.

Steam HIl Climber.

A new locomotive foruse on Ithaca Hill, N. Y., has made
its appearance. The incline has five tracks, of which the
two outer are of the usual width, used in the ordinary man-
ner. When the engine starts up the hill, it rests upon a pair
of rails just within the usual track and upon a set of double
flanged small driving wheels which are upon the same axles
with the big drivers—they being only about thirty inches in
diameter; this inside track is raised about fifteen to eighteen
inches above the outer one, and high enough 8o that the big
drivers do not touch the track at all; the engine rests now
upon the small drivers, and is independent of the outer
ones; then in the center of the track is placed a wide cogged
rail, which exactly meshes into the cog wheel which is be-
tween these small drivers, directly under the center of the lo-
comotive. Thus it will be seen that, by applying power to
the big drivers, in the ordinary way, the power is applied to
the cogged wheel, which does the climbing. The cogs are
about three inches from tip to tip, and the wheel is eight
inches wide,

——

Bright Deep Blue on [Wool,
The following ix said to yield a tolerably fast color, of de-
sirable luster, similar to that of dark vat blue: The wool or
cloth is prepared by boiling for an hour in a hot kettle, with
24 1bs, alum, § 1b, chromate of potash, 14 1bs. sulphuric
ncid, and 2 oz4, tin salt in solution, for 40 1bs, of material,
Itis then opened out and well cooled, and allowed to lie for
12 hours. The day after, 8 1bs. of logwood are Leiled in a
fresh bath, and then 8 ozs. of aniline violet (the bluish, sol-
uble in water) are added, and, assoon as it Is dissolved, an
other } 1b. of sulphuric acid. The prepared articles,
after being washed or rinsed, are placed in the bath at 122°,
and, after half an Lour, are worked at a boll for an hour.
More aniline violet affords a stronger blue, more logwood o
deeper blue. The color can easily be cleaned in cold water,

PRODUCTION OF 020NK.—Ozone may be easily and abund
antly generated in any apartment by means of an aqueous
solution of permanganate of potash and oxalleacid. A very
small quantity of these salts,placed in an open porcelain dish,
isall that is necessary, the water being ronowed occasionally
as it evaporates. Motallic vessels should not be used.

P

At the Edinburgh Literary Institute, Professor Geikie
stated it to be his opinion that his colleague, MeCroall, had
pitched upon the precise epoch in which the glacial ers had
taken place, and attributed it to a period of great eccentri-
city of the earth’s orbit, which took place about 240,000
years ago and lasted about 160,000 yenrs,
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Inventions Patented In Eangiand by Americans,
[Complled from the C ol s of Ps ¢ Joursal, )

From February 2 to February 25, 1415, luclusive,

Axuw. 8, L. Harrison, San Francisco, Cal.

PALANOED SLIDE VALYE. ~E, T, Bmythe, New York olty,

BrvEL, Squane, RoLe, mvo.—W. Ascough, Buffale, N, ¥,

Bories Fuaxace, -H. A. Studwell, Brookiyn, ¥, Y.

Busree, xre.—A. W, Thoums, Phlladelphla, Pa,

CARSPRiNG.—6. Godley, New York city.

Frrriniaes, —B. Ackerman, New York city.

Yusine Borries, 210, —J, B, Dradford, Boston, Mass,, of ol

FiLrex. —J, Outerson ef a/,, Windsor Locks, Conn,

Frrgzino, Cuvaxiya, xvo, —W. Redheffer, 81, Louls, Mo,

PURNACE Guare.—J. B, Larkin, Plusburgh, Pa.

Hanyesren —D, M. Oshorne, Auburo, N, Y.

Honsm Buor NarL.—J, It, Heard, Boston, Mass,

IMIVATION Leavunn, nro,—C. H, Kuelles, New York olty.

Loos HeEaLn, —H. O, Whipple, New York olty.

MoTIve Powens EXaise, —G. Westinghouse, Jr., Pittstargh, Pa.

Muprirnex Teuronarn, xro. T, A, Edison, Newark, N J,

NEeoLE. ~W. Trabue, Loulsville, Ky.

Onpxaxor. —G. 0, Felt, New York clty

Ovesanis, —H, ¥, Woodward, New York city,

Paromine Boriers, —H. Borohardt, New Haven, Conn,

PontTAnLE Larne. —F, Seolt, Bennlngton, Vi,

Priss,—J, W, Queen & Co., New York elty,

Hoox Do, —E, 8, Winchoester, Boston, Mass,, of ul,

Hennmn Boor AND Lawr. 1, ¥, Willlams, Bristol, It 1

ponew Prorsneen,—A, C, Flotehor, Now York olty,

NUEARING Sneer, 110, ~E, Chaquette, San Franelsco, Cal,

Hream Exarsx.—A. 8, Cameron (of New York elty), London, England,

wrxr Seayaor.—G. A. Keeno, Lynn, Mass,, ef al,

TREADLE APPANATUS G, D), Dows, Boston, Mass,

Recent Dmerican and  Loreign Patents,

Improved Washing Machine,

Hilns W. Holbrook, Catakill, N. Y.—The invention rolates to an
armngement of ylelding plates forming the continuous lnner wall
of the suds box, and belog free to move at eaoch end botween paral-
lel guide blocks. The clothes are put into tho space between the
ribbed spring plates and a ribbed eylinder, and are carriod around
through sald space by the revolution of the sald oylinder, and are
wushed clean by be‘ng rubbed against said plates, and by belng car-
ried nround through the water,

Improved Seat for Extenslon Carriages.

Jumes V. Randall, Newtown, Pa,—The rear seat (6 made adjusta-
ble toward or from the front of the carriage, aud the elastio front
sont s pivoted and supported, so that the weight of the person or
poersons sitting upon it will spring its center down slightly, which
tonds to thro¥ the lower ends of the standards outwnrd, and thus
holds the gudgeons securely in their socketa.

Improved Lamp Burner,

Walter McKinley, Tremont, Ohfo.—The object of this invention
{8 to provide 8 lamp burner of improved construction, which shall
bo simple and detacbable in all its parts, and, in consequence of the
same, more convenient to olean and easy to keep In repair. It con.
dlsts In 0 burner cap provided with a groove, in combination with x
dotachable wick tube, a detachable set of spur wheels for ndjusting
the wick, and a detachable shaft for operating sald wheels, [t aleo
oconklsts {n the peculiar construction of the spur wheels, and in the
manner of fastening the devices together.

Lmproved Piltching Machine.

Senator Theodore F. Randolph, Morristown, N. J.—Ex-Governor
Randolph has for some time past been engaged In developing the
novel form of ditching machine which forms the subject of this
patent.  The device now completed presents many excellent points
of merit, and, in the opinion of the inventor and many of his
fricnds, Is the most practical and efficient of the many machines for
ditching purposes now before the public. Its construction fs such
that it will work equally well in clayey or sticky solls and In sandy
or loose sofls. It may be readily adjusted and controlled, so as to
sink a vertical ditch upon Inclined or uneven ground, and the ditch-
ing wheel may be readily fod down as the ditch increases in depth,
There is a novel combination of parts for adjusting the angle and
hight of the shoe with relation to the ditching wheel. By suitable
construction, the wheel and frume can be mised and lowered with-
out affecting the axle, und the axle can take any inclination the
surface of the ground may require without affecting the ditching
wheel and its frame. The rear axle may be inclined in efther direc-
tion to accommodate it to the surface of the ground. The odges of
the flanges of the ditching wheel are made sharp, so that they may
be sunk into the soll at the bottom df the ditch by the welght of the
wheel and frume, 50 as to separate the sides of the slice of sofl to
be raised from the sides of the ditch. Asthe soll passes over the
top of the wheel it is delivered into a chute, by which itis discharged
upon the side of the ditch, and which is provided with & tongue,
which enters the channel of the wheel and serves ns n scraper to
disenguge the soll from sald obannel. The frume und ditohing
wheol may be held in o vertical position, while the axle 18 inolined
in elther direction by its wheels in passing over uneven or inclined
ground. By this construction, all the necessary adjustments can be
made without stopping the machine, Knives shave off the sides of
the lnst previous cut to widen the diteh, und enable the ditching
wheel to work freely and without bindiog.

Improved Sheep Holder for Shearing.

Joseph R. Virgo, Toxas, Mioh.—This consists In an adfustable
shoaring table, having an adjustable stand and plates for holding
the legs of the sheep. Whoen n sheep Is fastened on tho table, (¢ fs In
an easy position and convenient for the shearer, und oan bo turned
by turning the table to the right or loft, us may be required.

Improved Fifth Wheel for Vehlcles,

George F. Putmun, Fonda, N. Y.—The head blook or nxle {s pro-
vided with guard plates at both sides and opposite points of the
fifth wheel, for protecting king bolt and wheel,

¥mproved Parlor Fountaln,

Horman Wenzol, Now York oity.~Alr s forced by the uvpward
pressure of water in the base through a pipe, over the water in a
chamber below, and, by its comprossive foroe, cjects the Nquid
through the nozzle. A pump operated by a treadle Is arranged
within the base, and conneoted with the lower chamber of the basin
by a pipe, 50 as to enablo the water in the base to be foroed Into the
lower chamber of tho basin, and kept there in full supply.

tmproved Combined Fluting and Sad Iron,

Charles Raymond Rand, San Francisco, Cul.—This invention re-
lntes to an improved fluting and sad fron which is heated internally
with gasoline or other volatile distillate of petroloum. It may be
readlly used on different sidos, oithor as a sad fron or for fluting. A
detalled Mustrated description will be found on p, 180 of our our-
rent volume.

Improved Mridle Bit.

Peter Casey, Newport, R L.—8ide pleces pass through mortises in
the ends of a movable bar. Thoside pleces, In order to render them
adjustable, are provided with holes, which recelve the ends of set
screws, 50 that the bar is seourely held (n place. The driving lines

are attachoed to the loops of the bar,




- ~ Tmproved Range.
~ Bdwin O. Brinckerhoff, New York city.—The armuogement of the
fues in this rngoe 1s such that it may be thoroughly and uniformiy
heated for baking purposes, that it may be used for bolling pur-
poses without belng wholly heated, may have a strong draft, and
may be oasily manipulated to control the heat.
Improved Saw ML,

Charles Linduer, Hockley, Tex,—The intermediate whoel for run-
ning the carriage back Is mounted on the lever, which 18 pivoted o
n fixed pivot, so s to mve a lttle ond motion. It {8 connectod nt
the other end by a Kok to lover, in whioh the shaft s Jonrnuled, uod
which s so piveted that, whenover suld lover i shiftod to gear the
feed, it throws out the running baek gear; nnd whon 16 18 shifted so
18 to geur the running back train, it throws out the foed,

g Improved Shoe Blacking Onse.

Willinm H. Morse, East New York, N. Y.—A foot-rest bar rests in
notehes in the inner sides of the box, and 18 kopt from rislog by u
plate or tenon, which enters & groove. In u block which fits in
the box is a round hole to recelyve the box of blneking, which {5 se-
cured in place by a ourved spring.  Tho cover Is supported, when
turned down, by a wide cleat, which, with unothor oleat, serve ns
handles for lifting and carrying the cose,

Improved Hay Gatherer,

Chesley Thomas Noell, Clarksville, Mo., asslgnor to himsalf and
Triel Grifith, of same place.—This Invention consists in n toothed
ruke provided with pulleys to which the traces or draft applinnces
are connected.  When the lomsd of Bay has been drawn to the place
of stacking, the rake may then be drawn from beneath the hay and
another load gatherod.

Tmproved Fannlng JrilL.

Asa Y. Felton, Plain View, Minn,—The sleve is of sheet motal,
the perforations belng of thosame sizo and fartherapirt in the upper
portion, where the grain 1s recclyved on it, than in the lower por-
tion, This causes a larger portion to slide wlong the sieve before
fulling through, and spreads the falling gmin more évenly through-
out the wrea of the siove, o that the afr will got to better advantage,
The stove supports are shifted up und down in the side boards of the
shuker, and fastonod ut any point to hold the sieves in the proper
dascent by slide bolts,

Tmproved Die tor Making Chain Swivels,

Philunder H, Standish, Jefferson City, Mo., assignor to himself and
J. H. Bodine, of same place.~When the link blank and eye piece are
put in thelr plaoes in the dies, and pressed together, the overlapping
ends of the lnk blank will be folded around the neck of the eye

and welded togother, and at the same time be shaped and finished in
regard to form by one or two blows of the dies. The prongs of
the oye ploce ure then heated and bent up, shaped, and welded in
wny approved way.
Ymproved Wheel Cultivator.

George 8. Brower, George W. Brower, and Edwin A. Brower,
Crawfordsville, Ind.—Devices are provided to swing the inside
plows luterully to the row, for regulating them to the curvatures,
and to correct the effect of frregular driving ; and to so shift the
plows, hangers ure connected to cranked foot levers, which are to
bhe worked by tho driver's feet as he rides ln the seat.

Improved Velocipede,

Walter Kunight, Sun Androas, Cal.~The feet rest on supports
during the revolving of the front erank axlo by the hands, and turn
u lever and therewith turn the wheel to either side for guiding and
stoaring the perambulator. The steady hold which is exercised by
the simultaneous nction of the feet on the fulerum lever keeps the
wteering wheel in auy desired position, so that the carriage may be
easily guided in the required direction.

Improved Chura.

August Meyer, Port Washington, Wis.—In the cover is formed an
wir hole, In which is Inserted u tube, to the upper end of which is
attached a knob, The base of the knob s made of & larger dismeter
than the tube, 50 48 to prevent the sald tube from dropping through
the cover. The lower end of the tube is flanged with stops, to pre-
veut it from being doawn out of said cover. The lower end of the
tube 15 open, and in the sides of its upper part are formed holes, so
that, when the said tube i drawn up, the air may pass out and in
froely, und when the said tube 18 pushed down the passige of air
may be prevented. The milk is prevented from spattering into the
tube by s gusrd plate,

Tmproved Draft Equalizer,
Edwin A. Beers, De Kalb, 11.—By this invention, the druft of
borses, when used abreast, i= equulized. A rod is attached to
the front of the wagon, and the tongue s attached to the rod by
braces. These bruces haye eyes which slide on the rod, and the
tongue muy be adjusted In any desired position by means of collars,
in which are set serews.  The evener 18 sttached to the tongue at o
point ubout one third of the leugth of the evener. A single whiftle-
troe is provided for the right-hand horse. A lever is fastened by a
Joint through its end to the end of the evener, and s chain {3
attached to the lever at a polnt about one fourth the length of the
lever from the loose end. This chain I8 attached to the rod by an
adjustable slide. A whiffietree 15 attached to the looso end of the
lever for the middle horse. A band Is attached to the under side of
the evener, and surrounds the lever and Hmits it action back and
forth, Lastly, & whifietree is attached to the eyener for the outside
horse,
Improved Window Ventilator,

Samuel W. Couch, Cold Spring, N. Y.—'I'wo sets of plates are
placed directly over the top bar of the upper sash, and the top bar
of suld sash is grooved upon (ts upper side to such a depth us to re-
celve the plates when they nre closed up,  With thiv construction,
when the upper sash i lowered, the platos descond with it or open
out, and whon the sald sash 1s ralsed they are closed up and inelosed
in the groove of the upper sush bir, #0 48 1o be entirely out of sight,
The air passes In and out through the spaces between the plutes.

Improved Spring Bed Holtom,

Joseph ¥owler, New York clty, and John R. Dewar, Dergen,
N.J~This t relates 1o connecting the alats of the bod
bottom In pairs or sections, and ulso proventing endwise movement
of the same, by means of notobed blocks, which engage or look
with the springs that suppaort the bed.

Improved Music Loaf Turner,

Willlam H. King, Petersburgh, lod., sssignor to blnselfl and
Jerome Uorer, of sume placo.—Ihis s an attachment consisting of
o cord fastonod by & hook and elastic strap to the loft slde of the
musio ek, to be wound around the knob of the musio leaf turner.
1t passos then over sultablo pulloys to a lover pivoted to tho under
side of the plano, the front part of which §y notod upon by a hinged
plate with segmental mtohot, and oporated by the leg or foot, turn-

the louves, on ralxing the mtchet piate, by means of the clitio
stoap In one diroction, snd by means of the lever in opposite

Scientific Jmerican,

Improved Pawl and Hatehet,

Ralph Tomlinson and Joseph Smith, Boston, Mass.—The pulluy 18
100#0 on the shaft, the ratohet is koyed to (t, and the paw! 1s ixed on
u pivot at orabout the middle, and bus u projection with relation to
which and the pivot of the pawl the spring 18 %o arranged that It
will hold the pawl either in or out of connection with the mtobot,
wecording to which way it (s shifted,

Improved Revolving Splee Box.

Thomas W, F. Smitten, New York city.—This consists of two or
wore upright cases, with perforated tops for pepper snd other con-
diments, pivoted on the vertical spindle of a stand, to swing horl-
zontally around it. There are as many imperformted covers as there
wre onscs, less one, 5o contrived that, the one eage to bo used holng
shifted to the place where it I8 uncovered, the others will, by the
gume opertion, be brought under cover, o that the holes will be
closed (n pll exeept the one to be used,

Tmproved Whip Tip Ferrule,

Kdward B, Light, Denver, Col—A short solid cylnder I fitted
into the center of the ferrule, and secured there by o pin. A rod
pissos longitudinally through the center of the eylinder, and i§
vigldly socured.  Upon each end of tho rod is out n sorew thrend,
In using the deviee, the butt end of the tp 8 serewoed (nto the fer-
rule until it strikes the end of the eylinder, The small end of the
whip stock {8 afterward serowed into the other end of the forrale
until it streikes ngulnst the end of the eylinder. Iy different slzes of
forrules, & whip, when broken, can be out Into ot the brenk und
conyeniently repalred, without the use of any tool,

Improved Lovel,

Christiun C. Schwaner, Winterset, Town.—The onse s mde hollow,
with a slot in the middle part and with semlcivoular projections
upon its upper edge. Upon the front projection s formed n sonle,
The rod of & pendulum passes up through the slot, and hos o knife-
edge crosshead attached to its upper end. A pointor (s pivoted to
the pendulum and receives a pin, which serves as o fulorum. Tho
pin is bent at right angles, and s passed through o hole in another
piny which may be turned with a sorew driver to adjust the pin first
mentioned, which s secured adjustably In the hole by o set serow.
The upper end of the pointer passes up to the sceule, #o a8 to (ndicato
the angle of inclination of the object to whioh the Instrument muy
be applied.

Improved Garden Rake,

Frederick B, Hedge, Greenport, N, Y.~This invention consists of
a garden ruke having a series of concave teeth or tines with sharp-
ened ends at one side, and concave and larger teoth at the other
side, for being used, as required, for breaking the earth or for
drawing furrows.

Improved Motor for Light Machinery,

Davyid Baldwin, Midland Parlk, N, ¥.—This muchine {8 a stool or
seat, on which the operator sits and gives n mok the reciprocating
motion instead of using his feet, the reciprocating motion bolng
converted to a rotary motion. The motor I8 adapted to sowicg
machines and similar lght meohanism.

Improved Strect Sprinklor,

William Westerfield, Noew York city.—In the main tank s u valve
tank, to contain the valyes, und to which the sprinkling tubes are
connected, the sald tank being conneeted to the principal tank by
a pipe. This valve tank will have a portion of the cover contrived
to be readlly removed to afford necess to the valves, for adjusting
them and for other purposes,

Improved Clothes Line.

Thomas S. Cary, Brooklyn, N, Y.—This invention consists in hay-
ing & double pulley block attached at a window sill; and opposite it,
near the other end of the same window =ill, is a single pulley block
#et on a building opposite, through which the traveler rope runs.
Thus, when fully extended, there will be two clothes lines full
instead of one, as heretofore, thus saving time, labor, and space,
both in extending the line and also in taking in the clothes.

Improved Feed Water Heater.

Horatlo N. Waters, West Meriden, Conn.—The corrugated pipe
through which passes the exhaust steam is attached to the head of
the heater, and thus suspended within it; and a branch pipe extends
therefrom, down through the bottom of the heater, to carry off the
water of d fon. Said b h pipe is fitted in a stuffing box
50 as to have free vertical movement corresponding to the vertical
expansion and contraction of the corrugated steam pipe under the
variations of temperature. By this construction and arrangement
of purts, the leakage incidental to the ardinary feed water heaters
is effectually avoided, since the Joints or other parts of the heater
are subjected to no strin In consequence of varistion in the degree
of temperature.

Improved Sawing Machine.

John Gelr, Clear Spring, Md.—The Invention consists in the main
shaft of a sawing machine provided with rutchets, pawls, bars, and
yokes, whereby light work may be done rapidly, and heavy work
slowly, by hand, while horse or other power may readily be applied
when desired.

Improved Car Coupling.

William Green, Hyde, England.—The invention consists In em-
ploying as a car coupler u pivoted hook closed by & rear spriog and
opened by a lever, thus entirely avoiding the use of pins that are so
often lost or stolen, und dispensing with all complication of parts
that render it Hable to frequently get out of order.,

Improved Boee Hive,

Jullus 8. Coe, Mont Clair, N. J.—This invention consists of u bee
house and bee hives combined, and 5 s0 constructed and arrmnged
that the room containing the hives is protected on all sides by a
sories of dead alr spaces, and provided with thorough veatilation,
Thoe air Inside may thus be kept at any desired temporature, quite
independent of the exterior atmosphere, It is claimed that this de-
viee Insures a certain crop of honoy, fully protects and preserves
the beos in winter, provents the operator's being stung, and that,
whon thus construoted, g houso and fifty hives waill cost a third less
than the same number of good outdoor bives, and yleld n much
largor and more cortaln proft.

Improved Hydraulic Packlog,

Joha ¥, Taylor, Charleston, 8, C.—This invention relatos to an -
proved hydraullo packing, and it consists in a ring of rubber or other
olastio material contained within a cup ring of leather, and attached
to the same bt one side and froe at the other, and the wholo disposed
within a groove in the oylinder, The water onters the looso side of
the cup ring and prosses i tightly against tho mun, the rubber sers
ving to sccommaodate the unequal thickness of the loathor, and keep
the Inttor alwnyy In proper place.

Improved Wooden Barrel,

H. W. Fitzhugh, Bay Clty, Mich.—The Inveation conslsts in using
strafght stayves having parallel edges, with constrioted bands whoso
overlapping ends uro fastoned by n sorew extonding into the wood,
This onables the barrol to be made entirely by machinery, and rens
ders cooparing unneoeksary.

pmproved Shirt Bosom Supporter,

Jawmes 8. Bdmunds, Princoton, Ky.—The object of this invention
i to cause tho shirt bosom to stand out prominently and eveoly
from tho broast of the wearer. The device consists of olastio longl-

tudinal metallio strips conneoted by ribs and plates,

Improved Fish Plate and Rall Fastening.

Joseph M. Keany, Bladrsville, Pa.—This invention reiates to cer-
taln improvements desdgned to give greater security to fish plates
und fasteniogs for milroad rails; and it consists (o & bolt haviog &
looklng bit which, when turned, occuples the position transverse to
the slot in the rall and plate, The rafl Is slotted to allow for expun-
slon and contruotion, and the bit rests in & space between the il
und the sh plate which recelves the nut.  Theseid plate is indented
upon Its exterior surface with depressions which prevent the nut
from tuining, and the bolts wre provided with dismond-shaped
houds, by means of which the position of the locking bit upon the
Inslde muy be dotermined,

Improved Lump Extinguisher,

Professor Wi, H, Zimmerman, Chestertown, M4 —The object of
this Invention I8 to provide s means for extinguishing lamps, in
which the danger resulting from blowing down the chimney Is
nvolded, and the habltuslly foul snufiing devices dispersed with. It
consists In n hollow rubber ball, or other pressible alr chamber,
combined with the burner of the lump by rmeans of a flextble tube,
50 s to diveot n blast of air upon the wick by squeszing the ball.
The vents or quenching tubes ure of & construction adapted to any
Kind of lnmp burner; and the blast directed by them upon the wick
belng horfzontal, or Inolined npwardly if desired, the danger resulf-
Ing from the old way of blowing down the chimney Is avolded.

Improved Corn Planter,

Bllvanua P, Evans, Ash Ridge, Ohlo.—~The Invention relates to
fmprovements In walking planters. The hine includes means
for ndjustment of the shafts und longitudinal beams, also a conlcal-
shnped seed-spreading or distributing device which s pivoted within
the sood kpouts, o that it may swing and adjust itself to the vertical
{nclination of the seed gpouts, und also to devices forming an ad-
Justable connection between the seed spouts and bars or deviess for
covering the seed In the furrow,

Improved Gate Latch,

Robert O, Bernard, Rocky Mount, Va.—This invention relates to
cortaln Improvements in gato Intches, It consists in the combins-
tlon with n double cateh nttached to tee gate post, of & lever pivoted
to the gate at ono end and welghted at the catch, and a second
lever pivoted in the middle and welghted at the end farthest from the
cately, 8o that gravity causes both levers to lutch the gate, one above
the cateh and the other below the same. These two levers are con-
nected by u vertical bar, by mesns of which both levers ure opernted
at onoe to opoen the gate, for the convenience of persons on horse
baok, In connection with which sald bar and levers a knob s used
for pedestrinns,

Improved Hydro=Electrie Lamp.

Professor Wm. H. Zimmerman, Chestertown, Md.—The object of
this Invention s to provide a safe and practical self-lighting lamp,
and it consists in & hollow lamp pedestal filled with sulphuric acld
and water, or some other suitable exciting fluid, and containiog an
inverted bell jJar with suspended bits of zinc in the same to form a
Dilbereiner apparntus. To sald pedestal are attached two brackets,
in one of which is supported a small galvanic battery, and in the
other an ordinary coal oil lamp having in its burner a tube connect-
ing with the hydrogen generntor, which directsa jet of hydrogen
upon the wick of the lamp. Sald Jet passes over a piece of platinum
wire conducting the two electrodes of the battéry, which, when the
eloments of the battery are brought into operation, ignites the jet,
the battery und the hydrogen generntor belog so connected that the
depression of g single lever synohronously turns on the hydrogen,
and brings the elements of the battery into contact.

Improved Lemon Press,

Henry Newberger, Fort Wayne, Ind.—The object of this inven-
tion is to press lemons so that the juice will be more thoroughly
squeezed out and made to flow into the glass or receptacle without
any admixture of dust or specks from the alr. The device consists
of & convex plunger which fits into a correspondingly concaved
basin that receives the lemon or section of lemon, and has & med -
an aperture through which the juice is expressed.

Improved Horse Hay Rake.

Benjamin Mellinger, Mt. Pleasant, Pa.—This invention relates to
certain improvements in horse rakes, and it consists in o frame hav-
ing a bent lever pivoted thereto, and provided with a stop hook, a
traction rod with bifurcated ends and adjusting holes, and & cleaner
attached to branched rods, all combined and armnged for the pur.
pose of affording an {roproved means for lifting and manipulating
the ke,

Improved Cartridge Belt,

David Taylor, U.S. A., Leavenworth, Kan.—The invention con-
sists in a cross slotted belt provided with an interlacing strap, and a
clamp having lower extensfons bent backwards, sand wings forward-
1y bent toward each other until the opposite wiges nearly or quits
meet.

Improved Motor,

John M. Cayoee, Pranklin, Tenn.—The object of this invention s
to enhance the practical value of a gravity motor, by securing the
best effeots of the force of gravity, with & comparatively small ox-
penditure of power for restoring the actuating welght to its original
position for & continuance of the motion. [t consists in the combl-
nation with a pivoted support bearing a welght, of a spring and
rock seat, the Intter rigidly attached to each other, and so combined
with the support as to transmit the full power of the welght through
the rock seat to the running gear, and yet to admit, through the
auxillary agency of the springs, of the shifting of the weight to the
opposite side of {ts fulerum by a smaller application of power than
Its own gravity. It also consists in the devices for shifting the sald
wolght, and In means for adapting the principle of the motor to in-
dustrinl purposes.

Improved Invalld Bedstead,

Jumes Goodwin, Lennoxville, Pl Q,, Can.—This invention rolates to
cortaln improvements in invalid bedsteads, and it consists in an ad
Justable stretoher frame arranged above the bed and provided with
hinges at the four corner posts, by means of which the whole
stretober may be adjusted nclinediy at one time, for adapting it to
be usedd s @ frecture bed., The stretoher s also provided with
hinged head and foot frame operatod by cords and pulleys for plac-
Ing the patlent in sitting posture. 1t also consists in o sbhaft undor
the bed provided with radial arms which are united at thelr ox-
tremitios by & connecting rod passing through the hem of the shoet,
by means of which the patient may be turned from one side to the
other, the sald device being operated by a windlass with a corll and
pulloys.

fmproved Blacking Brush.
Apdrew MoHimth, New York city.—The invention relates to a
blacking brush constructed with a hollow back, which is adapted to
recelve the implements commonly required in the operation of pol-
{shing boots or shoes, such as a cleaning tool and birush, a brush for
applying the blacking, a box of blackiog, ete.
Improved Tea and Coffee Port,

Louis Evans, Pittsburgd, Pa—The inveution consists in a coffes
pot having a cone-shaped bottom, a perforated false bottom, and a
oup, 80 armanged that, us the water percolates through the coffee and
false bottop, all the essence thereof is carvied (nto a separate cham-
ber, all the internal parts belng o connected that they can be lfted
out together by a contral handle,




_ Ohiel Englnoer's Ofiice, U, 8. Navy Yard,
Dy Wasnivuvox, November 18, 1874,
raanmmadoer TRoL. &7, Muttepson, U8 N. vmmanda
s 18 ¢ g ta your order of October Mh, 1%i4,
pefully test the Kxrine Ponramie Fonak, manu.
wblred at Troy, N, ¥,, I Bave the honor te submit the
. B . o This bs s vory
convenlent forge. It works easy snd with
at Hitcte mobes, and the power being appiied with o Jever,
1t can be worked withou! interfering with the manipuls-
tion of the fire.
1 can recommend It as & very useful tool for work on
ship board or shop use.
Very respoctfully, your obedient servant,
EDWIX FITHIAN,
Chief Rogioeer, U.S.N.
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Agricultural Implements, Parm Wz.m
Ferulizers, K. H, Alleo & Co., 1% & 191 Water 81..N. Y.

Magic Lantorns, s of all sizes and
prices, for Swrior Eatertalnment and Public Exhibitions,

Pays well oo small Investmont.  Catalogues free. MeAl-
fater, Maa'ty. Optictan. & Nassan St N. Y.

Weo will soll the right of a few States for Cole’s
Automstio Boller Feed Regulator cheap, If applied for

Tho * Bolentiffo Amoncan ' Ofos, New York, s
Slted with the Mintature Kleotrie Telegraph. By touching
1ttde botrens on the desks of the mansgers «gnals are sent
10 persons (n e various deparunents of the estahilish.
ment. Ohesp and effective. Eptendid for shops, ofices,
dwellings. Works for sny distance, Price 8. with good
Battary, ¥ O, Doach & Co., W Nrosdway, New York,
Makers. Send for tree Ulastrated Catalogue
Dies, and Praft Can Tools, Mis
.m.ﬂ.d and Jay, Brooklyn, N ¥,
Boult's Papeling, Moulding, and Dove-talling
bo. Seod for elronlsr and sample of work, B, C,
Mach'y Co., Nattle Oreek, Mich,, los &0,
Smail Toow and Gear Wheols for Models. Lim
fiew, Uoodnow & Wightman, B Corabill, Boston, Mas,
For Surface Maners, small sise, and for Dox
Comer Grooving Machines, send (o A, Davia, Lowell,
Mass,
Hotohkiss Alr Bpring Forge Hammeor, bost (n the
market, Prices low, D, Frishie & Co., New Haven, Ct,
For Solid Wrought-lron Deama, eto, s adver.
thevment. Addross Union Irou Mills, Pittsburgh, Pa. for
thograph, &c.
Temples and Olloans. Drapeor, Hopedale, Mass.
For Solld Emery Wheels and Machinery, sond to
the Union Stone Co., Doston, Mass,, for olreular,
Meohanical Export in Patont Cases. T, D. Stotson,
2 Murrsy 86, , New York.
All Frult-can Tools, Fermaoute, Reidgeton, N. J,

Grindstones—4,000 tuns. Berea Stone Co,, Dorea, 0,

woon. Has been n use over a yoar, and Is a docided suo-
coss. H. 8 Cole & Co.. Milwnukee, Wis.

Thomas's Fluid Tanoate of Soda never falls to
remove Scale from any Steam boller; it removes the
scale-peoduelng material from &'l kinds of water; cannot
tajore Boller, a8 It has no effoct on troa; saves 30 times its
cost Doth fn Fuel and repalrs of Poller: increases steam-
ing capasity of Doller; has been tested in bundreds of
Boliers: has removed Bushels of Scales In single cases.
It s o Barvels 300 1., % Dbls, 880 b, ¥ Bhis. 180D,
Price 10 conts per Id_, Jess than ¥ price of other propars-
tious, snd superior to all others. Address orders to
N. Spencer Thomas, Elmira, N, Y.

Partoner Want x1-85,000 to £20,000-1n a Wilmlog-
ton Cosl Mine, 57 miles South of Chleago, Open, with
good Exablishod Trade, Address J.Q. A King,Jollet, 1.

Trojan Drick Machine—with Trucks and full set
Moalls—boea used part of a semson—in perfoct order—
woris well ~made by Ferguson snd Ralston, Troy, N. Y.
For sale cheap, by Gridley & Roed, Waterloo, N. Y,

For Trl-nitroglyeerin, Mica Riasting Powdor,
Electric Batteries, Electric Fuses, Explodors.Gutta Per-
ohs (nsalated Leading Wires, ete,, ete., eto,, result of
soven years' experience at Hoosac Tunnel, addross Goo.
M. Mowbray, North Adams, Mass,

Wanteld—Estimates on finest wood ongravings—
435 Inchiss—Lundscapes. Send specimens. H, L. A, Cul-
mer, Salt Lake City, Utah,

For Sale—A Valuable Patant, for what ono State
Tight can be shown to be worth, Address W. M, Coombs,
Tituavile, Pa,

Wantod-Socond Hand Fire Brick Block Presses.
S. B. Miller, 20) South 5th St,, Philadelphia, Pa,

Miller's Brick Presses for v and red brick. Fuo-
tory. 80) South 5th £t., Phliade!phia, Pa.

A mechanical dravghtsman, of 12 years thorough
expesience In different branches, is opex 10 ab engage-
ment, Best of references given, Address A, B, care
of Markt & Co,, 143 Centre St,, New York,

For Sale—Valuable Manufscturing Property:
commodious bulldings; driving-power, shafting, beltiog,
elc; pood order, Grest sacrifice. For description, ad-
Cress ** The Cosmos,”” 88, Charies, Mo,

Carpenters Wanted— As Agents for “Patent
Tool.'* Address Nicol Beach & Co., Rockford, INl,

Speed Indicator—Every mechanic neods one:
can carry In vest pocket. Satisfaction guaranteed. By
mall, §2. Sam’] Barris & Co., 43 Desplaines St,, Chicago.

Wanted—Parties to manufacture s first class Sec-
tional Safety Boller. Terms liberal, Profitslsrge Ad-
€ress S. T. RBuseell. Springtield, Oblo.

The Whitmore Engine, 4, 5and 10 H.P.—Cheapest,
best, and safest, Vertical Tadbular Bollers, all sisos, at
redased prices. Lovegrove & Co., Mhiladelpnia, Pa,

For the cheapest and best Small Portable Engine
manufsctured, address Peter Walrath, Chittenango N.Y,

See N. F. Burnham’s Turbine Water Wheel ad-
vertispement, next week on page 297,

Diamond Carbon, of all sizes and shapes, for
@ fling rock, sawing stone, sad tarning emery wheels,
also il * Dt ds. J.Dickt 64 Nassau St N Y.

The Varnishes and Japans of the London M'fg
Co. compare favoradly In price with, sand are unexcelled
in purity, durability, sad color by, auy firet class houses
in Earope or America. Hyatt & Co., office 246 Grand 8t,,
New York Faotory, Newark, N, J.

Steam and Water Gauge and Gauge Cooks Com-
bined, requiriog ooly two holes In the Boller, used by all
boller makers who have seen It, $15. T. Holland, 57 Gold
Bt,, New York,

Price only $350.—The Tom Thumb Riectric
Telegraph A compact working Telegraph Apparatus,
for sending \3] the elootric light,
giviog slarms, and various other purposes. Can be put in
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent 1o sll parts of the world on recelpt
of price. F. C. Beach & Co.., 3! Drosdway, New York.

Tin Manufaeturers,who have waste strips, ploces,
or rouad blanks to sell, address~giving slzes—Norton
Dros., 44 & 46 River B¢, Chicago, 111,

with Water Cooler. DBest In
the World. Send for Catalogue. A, M. Lesley, 21 W,
234 atreet, Kew York.

The Lester O] Co., 133 Water 8t., N.Y., Exclusve
Manufaptarers of the reaowned Synovisl Lubrieating O,
The most perfoot and ecogomical lubricant in existence,
Send for Clroular,

Wash Stands, New Styles, Marble Tops, can be
waed Lo any stustion. Prices very low, Sond for a cats-

ogue. Balley, Varrell & Co., Plittaburgh, Ps.
Peck’s Patent Drop Pross. Stil] the best
Address Milo Peck, Xow Havea. Conn. - e
Genuins Conootd Axles—Brown,Fishoarville,N.H,
Spinning Mings of & Superior Quality —~Whitins.
ville Splaning Wing Co,, Whittosville, Mass, Bead for
sample apd price s,

WMMJ and

Metals. K. Lyos, €8 Grand Mree* New ) ork,
Send for Clroular of & very Superior Boller
Pemp. D.m.@..lﬂuz‘“.%m Aung

W. Campbell's Self-Acting Shade
Trade eappiied, ¥ Center Btroot, New Y"l:?llou. #50

Hyiesilaeris

W, H. A. will find directions for bleaching
boeswax on p. 200, vol. 3L—W. M, will find & recipe
for silver-plating solution on p, 200, vol, 8L—W, H,
M. will find directions for coloring putty on p. 107,
vol. 8L.—R. C. J. can plate iron with silver by the
process given on p. 314, vol. 24.—~W. H. W, will find
an explanation of salling faster than tho wind on
p. 116, vol. 28.—~R., H, H. will find direotions for
bronzing on iron on p. 288, vol, 81.—H. B, will find
directions for case-hardening iron on p. 69, vol. 81,
—F. E. H. will find a recipe for marine glue on p,
43, vol. 82.—E. E. W. will find the recipe for furni.
turo polish and also for finish for black walnut on
p. 815, vol, 30.—J. K. 8. and J. 8, 8. should each
consultn physiclan.—C. G. M. will find a desorip-
tlon of the wonder camera on p. 26, vol. 3L—C, C. 8,
will find directions for preparing muriate of am-
monlia for inhalation on p. 815, vol. 31.—W. H. and
mauny others are assured that there Is not and can-
not bo an instrument for indicating hidden troas-
ure.~J. D, will find directions for softening and
toughening wood on p. 31¢, vol. 8L

(1) W.J. A, asks: Will nitro-glycerin ex-
plode through a capillary tube? A, If we under
stand your question, yes.

(2) C. D. B.asks: What kind of oil is the
best to preserve shoe leather, and to keep it soft?
A. You will ind neatsfoot ol the best.

Will a compound of cologne, hartshorn, tincture
of cantharides, ofl of lavender, ofl of rosemary,
and oll of nutmeg injure the skin? A. Probably
not if used only a few times, and not in excessive
quantity. Cologne is mostly all alcobol, which has
a very lnjurious effect upon the skin, If used fre-
quently, by dissolving out the natural ofls, leaving
the skin harsh and dry. If in the formula you
present the olls are In excess of the alcobol or co-
logae, then the cologne Is of no use on the skin
and can be dispensed with; If, on the other band,
the cologne is in excess, the olls are of no use, as
the uncombined alcohol is free to unite with the
olls and fats of tho skin. Unless tho skin is dis-
casod, the best lotion is cold water.

(3! F, S.asks: How can | use india rubber
in elther turpentine or naphtha without impairing
its elasticity? A. Caoutchouo dissolves in bisul-
phide of carbon, coal naphtha, and reotified oll of
turpontine. In these liquidsit first swells up very
considerably, and eventually forms a ropy liquid,
which, on evaporation, lcaves the caoutchoue with
its original elasticity.

(4) F. W, asks: How is nitro-glycerin made,
and how is it exploded ? A, See p. #1, vol. 32,

Is there such an invention as the screw of Arch-
Imodes for clevating water? A, Tho screw of
Archimedes, called after the philosopher that (n-
vented {t, Is one of the simplest machines for rais-
ing water, and operates atonly short distunces. It
consists of & tube wound spirally round a solld
oylinder, the lower end of which dips beneath the
water at an angle of about 35°, the upper e¢nd be-
Ing supported by a sultable armngement, and fust-
ened on n erank, which serves to rotate it.

(5) R. 8. G. asks: What are the ingredients
of Seldlitz powders? A. Rochelle salts 1 drachm,
sarbonate of soda 25 gralns, tartario nold 20 grains.
Dissolyo the two first In & tumblor of wator, then
add the latter, and deink immediately,

(6) N. P. K. asks: 1. How can I prepare
hard enamel? A, Mix 100 parts of pure lead with
20 to 25 of the boat tin, and bring thom to a low
red hout {0 un open vessel. The mixture then
burns nearly as rapidly as charcoal, and oxi¢lzes
very fast; skim off the crusts of oxide successive.
1y formed, tll the whole is thoroughly calcined.
Then mix all the skimmiogs and again hoat as be-
fore, till no flame arises from them, and the whole
Is of a uniform gray color. Take 1.0 parts of this
oxide, 100 parts of white sand, and 25 or 30 of com-
mon salt, and melt the whole by a modorate heat

Tals gives agraylah mass, often porous and ap-
parcatly imperfoot, but which runs to a good en-
amel when aftorwards beated. 2. How can I brivg
a low quality of gold to the color of 18 carat gold}
A. Alloy It with the proper proportion of silver
and copper. 3. | havea quantity of silver molted
with lead; it is #0 brittle that I cannot roll it. How
onn I got 1t in condition to work ? A, Tho desired
object may be attalned by melting tho alloy In n
ocupel formed of bone ashes. Tho load 18 gradunl.
1y ox1dized, melted, nnd absorbed by the porous
material composing the cupel.

Srcientific Amevican,

[ApriL 3, 1875.
———————————

(1) H. P, A, says: I am now using the sap
part of the white wood tree, cut to the thickness
of 3 to the inch. In order to cleanse it of the sap
and woody taste, I boll and frequently ohsnge the
water, yot do not got It tastoless. How can I
cleanse it of the taste without injuring the strongth
of the wood 7 A, Try weak lye, and water after-
wards,

(8) T. B. C. asks: In there any way of re
storing marble that has been spotted with lemon
Julce? A, Marble being a carbonate of lime, the
notion of suoh an acld upon It would bo to enter
1nto combination with the lime, expelling the car-
bonle acld, formiog a different body from the orig-
Inal marble; and from the fact of Its being »
mealy powder, it was ocnslly wiped away without
notioe, leaving bohind It the blur or depression in
tho surface of the polishod plate you speak of.
Wo do not think 1t can be remediod.

(9) H. 8. says: What s the simplest way
tomake an apparatus for blowiog glass, such as is
usod by moen that teavel the conntry 7 A. What
you require s a current of alr foreed upon a flame
produced from a wide Hluminating surface, as o
large wick, or, bettor, n gas fame widened and
then subjected to the ourrent of alr.

(10) A. C. B. nsks: 1, Is there any way to
harden coln sliver? A, We do not know of any.
2. Is thereany hard motal or alloy that cun be used
for fine work, und will not scale when heated? A,
Try the alloy known as packfong, or German sil-
vor, n compound of nickel, zine, and copper, In
which the proportions vary considerably. A good
alloy consists of 5 equivalents of copper, § of zine,
nnd 2 of nickel. Packfong s of u yellowish white
oolor, and, whon nowly pollshed, closely rosembles
sllver (n appearance.

(11) F. C. ssks: Will anything dissolve
lthia carbonate except carbonie acld water? A,
Yos, nmmoniacal salt.

(12) H. H, nsks: How ecan I mnke bisul

phate of tin? A. You probably mean bisulphide
of tin (8n 8;), known also as mosale gold; it forms
a beautiful yellow flaky compound, which is ob-
tained by prepariog an amalgam of 12 parts of tin
and 0 of meroury; this Is reduced to powder and
mixed with 7 parts of sublimed sulphurand 6 of
sal ammonine. This mixture is fotroduced into a
flask with a long neck, and I8 heated gently 2o long
as any smoll of sulphuretted hydrogon (s percepti-
ble; the temperature {8 then ralsed to low redness
calomoel and cinpabar are sublimed, and a scaly
mass of 8n 8, remains.  If the heat be pushed too
far, part of the sulphur fs oxpelled and the opera-
tion falls; the sal ammonine appears by its vola-
tilization to moderate the heat produced duriog
the sulphuration of the tin, which would other-
wise riseso high ns to decompose the bisulphide.

(18) I, C and others.—Most medical nuthor-
{ties ngroe that the rightside (s the better to sleep
upon; but this is not always the case, the number
of persons who sleep upon the left being as many
as those who use the right side. It is simply a
matter of convenience and ease, it being folly to
Insist upon a person to use one side when it is s
discomfort.

(14) J. W.asks: 1. What is the tenacity of
gold? A. It willtake 24-20 Ibs. weight to break »
gold wire having a sectional area of a square mil-
limeter, if the gold be annealed. If the gold be
drawn, it will require 61'60 Ibs. to break it. 2
When gold is consumed by fire, what {s the color of
the flame? A. Molten gold exhibits a sea green
color. 3. What is the color of light transmitted
through a pellicle of silver? A. Bluish. 4. When sil-
ver is consumed by fire, of what color is the flame?
A. The spectrum of silver isgreen. 5. How can
cinnabar be converted into a yellow pigment§
A. Continued pulverization will change the brick
red color of cinnabar to an orange yellow.

(15) F. W, B. says: | have some white silk
which bas become yellow by washing. How can 1
restore it to Its original color, without injuriog
the silk? A, Try steeping it for a short time in
vinegar or lemon juice, after having perfeotly
cleaned it. Rinse in cold water,

(16) J.H., L. asks: How can I illuminate
tableaux with a strong light, and bave chunges of
color without resorting to the use of disagreeable
compounds? How can I prepare and use the cal-
clum light for the above purpose? A, The mugne-
sium light Is sometimes used for this purpose.
The method of obtalning it consists (n burning
magnesium ribbons which may be obtained from
any chemlst or dealer in theatrical goods. In the
caleium or e light, an Igonited jet of the com-
pound gus (oxygen and bydrogen) is caused to lm-
pinge against a small eylinder of eaustio lime, In
tho npparntus used for this purpose, the gnees are
conducted by separato tubes to the burner, which
thoy enter nt opposite sidos, a few inches from the
tip of the burner. The burner or jet should be
bent towards tho vertleal surface of the Yme at an
angle of about 45°. The lime should approach
the tip of the ot within 4, of an inch. The gases
are kept in separmte bags of India rubber. The
oxygen gas is obtained by heating together, In an
ron or copper bottle, chlomte of potash with one
quarter its wolght of peroxide of manganese. Hy-
frogen gas may be obtained by acting upon scraps
of zine in o large bottle with dilute sulpburic acid.
ho first portions of the gas, If obtained In this
manner, should be allowed to escape, otherwise
its mixture with the airin the apparatus forms »
very explosive mixture. Ordinary {luminating or
oonl gas, {f obtalnable, will answer the purpose as
woll as pure hydrogen. Both the above gascs arv
wnshed before belng allowed to enter the bags
This is armngoed as follows: A small bottlo {s ob-
talned, whioh (s partially filled with water; through
t tightly fitting cork In the mouth of the bottle
poass two glass tubes, one of which passes down
wd dlps benecath the surface of the water, the
other barely poasses through the corke. In order to

use this washer, the tube which dips under the

water 18 attached by rubber tubing to the geners
ting flask, and the end of the other tube, which
Just passes through the cork, is attachied to the re-
colving bag. Thus armnged, the gas as generatod
is required to pass through the water. Care should
bo taken (In the generation of the oxygen) at the
endof the operstion that the water In the bottle
does not run back into the genemting flask, other-
wise an uncontrollable quantity of steam wili be
genemted from coutact of the molsture with the
hot metal.

(17) F. N.J. and othera.—The statements
made s to the preparation of musk are on the
authority of a work recently published on per-
fumery, and presumably reliable.

(18) D. 8. M. asks: 1, What effect will
alum water bave on flour when used for dampen-
Ing wheat before grinding it? A. Probably the
same n8 when applied after the wheat s ground,
us Is often done by bakers. 2. Wil it toughen the
whoat s0 as togive a better yleld? A. Wo think
not., 8. Is It injurious to health? A. Yes. This
method of whitening the bread Js prevented by
heavy fines and penalties in England.,

(19) 8. C. B. aske : Does soap boilers’ refuse
contain anything unfavorable to its use for agri-
cultural purposes 7 A. Not that we know of.

(20) W. O. P, snys: We frequently find
melted lead flowlng frow stove and grate in which
we are buming conl. A boy once showed me a
plece of what I presume was lend ore; T could cutit
with case with my pocket knife. A few days ago
wo beard a snapping report In the stove, and
melted lead splashed out on the floor and burnt
my brother's hand, Are not these facts Indica-
tions of lead In quantity somewhere in the dis
trirt? A. Yes. 2. If so, would it be found above
or below the conl vein? A, It might be found be-
low as well as above. 3. If there be lead, how
could the vein be most easily found? A. By care-
fully exnmining the exposures of the rocks for the
vein, and by surface Indications of minerals con-
taining lead.

(21) K. B. F. asks: Is carbolic acid a
taken [nternally or applied outwardly? A. Itisn
poison in both cases. Itacts similarly to creosote.

(22) 8. T.asks: How are paper magnetic
fish made, go that when they are put in the palm of
the hand they will draw up and turn over as If
alive? A. They are made of thin gelatin, called
gelatin paper. Collodion films may also be used
for the same purpose.

Will tobaceo smoke bave any effect upon soft
rubber tubing? Will vinegor corrode it? A. Nel-
ther will have any permanent effect.

(28) J. 8. & Co. ask: What is a good golu-
tion for tempering steel for drilling rock? A. Be
careful not to overheatit in bardening and forg=
Ing, and quench in salt wuter, drawing to a brown
color.

(24) J. P. S.says: I recently came across a
strunge stone; It weighs 2or 3 tuns, and is formed
of small stones about the size of o hen's egg. It
seoms to have been ground off on the outside, for
it I8 perfectly smooth. It lies balf a mile from &
small stream, and on a hill fully 100 feet above the
stream. What is (t? A. Such rocks are called
conglomerates, and are quite common in some
parts of New England and elsewhere.

(25) 0. A.Jr. asks: How can I drill hard
cast {rop, witbout annealing it? A, Harden tho
drill to a straw color, and run it slowly.

Should an icehouse be set on or above the ground?
A. See p. 251, vol. 3L

(26) W.W. B. says: An apparatus for gold
and silver plating (s constructed as follows: Dath:
{ ozs cyanide of potassium and 4 ozs. carburet of
ammonia,dissolved in 1 gallon rain water. Then add
12 grains gold (or silver), apply battery,acd add blue
vitriol until a blue color is obtained. Eattery:
Putnitric acid in the porous cup, and diluted sul-
phuric acid in the outer. Suspend a carbon plate
in the porous, and zine in the outer, with small
copper wires. I use the gold solution bot. Iam
very careful to clean thoroughly the articles plated,
but the work will not last six months. Can you in-
form me of a process by which 1 can do plating
that will last one, two, or three years? A, To
mako o silver solution, dissolve the silverin four
partsof nitric ncld and one of water ; the diluted
ncld 18 heated in o vessel and the silver added by
degrees,  Aftor tho metal s disgolved, put itin a
Inrgo vessel and diluto with water, Then add aso-
lution of cyanide of potassium go long osa white
provipitate is formed.  'When the precipitate of cy-
unide of silver bhas sottled,the clear sojution is care-
fully decanted. and the vessel filled with water,
which is ngnin decanted as #oon as the precipitate
hassettlod, Repoat this three or four times,and then
udd o solution of oyanide of potussium until the
precipitato {s all dissolved. The solution is then
rendy for use, after filtering. Dilute the oyanide
of potassium so that the plating solution shall con-
wmin one ounce of tllverto a gallon. A prepara-
tion of solution of gold Is prepared by dissolving
gold (n three parts muriatic acld and one of nitric
ncld, which forms the chloride of gold. This is di-
gested with caleined maguesin, and the gold is pre-
cipitated as an oxide. The oxide s bolled In strong
nitrie acid, which dissolves any megnesia in union
with it. The oxide, being well washied, is dissolved
In oyanide of potassium, which gives cyanide of
gold and potassium. A Smeo or Danfell battery is
better than a carbon battery for silver and gold
plativg.

(27) B. D. T. asks: How are plow castings
chilled? A. Cast ther In an fron mold, and let
them cool in the wmold,

(28) L. G. arks: 1, What kind of grease is
best to use In the ofl cups of engine cylinders? A.
Tallow. 2. Which ofl fsbest to use on cogine
alides? A, Lard oll. .

(20) Y. P.saye: 1 have made a nickel rolu
ton of L1b, sulpbate of nickel, and 4 ozs. énl pm=
monlno or chloride of ammonia to a gallon of sul-




H. M. D. asks: W hat is the best meth-
1of trulng up an ordinary carpenter's grind-

stone? A. Use a 3 bar of fron, for

-Jmummmm:&':o:?

(31) A J. G.says: Xhhtvo a tin roof laid on
\ boands, which Is 20x34 feet. It s nearly
nirtight, without any windows. In cold weather,
o very heavy coat of hoar frost collects inside; and
when it thaws, the molsture drops down to the
plastering and {s spoiling all of the c=ilings in the
upper stories. Can I prevent the hoar frost col-
lecting by putting a ventilator {n the center of tho
roof? If so, what construction {sbest? A, The
appeararoe of water in sach quantities under your
roof would scom to indicate a concealed leak In
the tin; but If the frost shows itself in overy part,
~and thero Is ov'dence that 1t arlses from the con-
~densation of water from the atmosphor, It iy, to
say tho least, rather unusunl, and the romedy
should be sought in an incroased ventilation. Your
best plan to effect this will bo to provide openings
under the eaves of tho house, and on two opposite
sides thereof, so that tho alr may pass through the
roof space: these may bo placed close under the
roof cornice, 80 that they may bo protected from
the entranco of rain, ote.

(82) W, M, L. nska: What kind of treadle
should I put ona foot latho to use eithor end of
the lathe ? A, Make your treadle as long as your
1athoe bod.

(83) F. E. W. says: In your answer to W,
E. W. you say that musk Is propared from a root.
Tn Griflith's “Universal Formulary ' may be found
the following: * Musk {s n poculiar concrete sub-
stance obtained from the moschus moschiferus, a
small animal of the deer kind, inhabiting the
mountainous regions of Central Asia. The musk
{8 socroted In tho male, in an oval sac, situnted
neéar the genorative orgacs. It is found in com-
merce In thoso sacs; It Is concreted or granular,
of a brownish color, soft und greasy to tho touch,
of a powerful, peneteating odor, and of a bitter,
unpleasant, and somowhat acrid taste. From its
high price, it Is very lable to adulteration, 1t is
antispasmodio and stimuiant, and has been much
used in spasmodie diseasos of all kinds, as well as
astimulantin low states of tho system. The dose
from five to ten grains."

(34) W. M. N. asks: How can we temper

E

steel springs made from the ends of Bessemer

mils? A, Trya very low red beat, and quench
rightout in water.

(85) 8. C. C. D. eays: 1. F. wants an inter-
nal gear made with pinion turning on same center,
both to revolve In definite proportions (say two or
threo to one). I contend that there must be aa In-
termediate to transmit the motion. Am I right?

Scientific
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bave two plpes leading from the bottom, one down
1o supply tho wator to tha oylinder, and the other
up, throuzh which to force the water to the tank,
Provide proper valves to theso plpes. Let the
Stoam enter at the top and expel the air ; )

foot to 11b) and I got quite n strong shock. How
muoh more of a smaller size (14,000 foot to 1 1b)
ought I to coll on this to got n spark of at loast &
Inoh long? A. You would require to add a con-

tho steam by u Jot and the water will enter from
the supply pipe and fill the oylinder; let tho steam
oenter again on top of the wator und It will forve It
down and out through the rislog pipe to the tank ;
then condense the steam again, and tho operdation
will be ropeated. Now, If you make your valves
work automatically, you hive an sutomatic pump,

(41) N. C. H. asks: What will remove a
coating of paint from wisdows? A. Try turpen~
tine and lnseod ofl.

(42) W. B. W. asks: 1. Are the earbon
points used for electrio lghts the samoe as used (o
DBunsen's batteries? A, Yes. 2. Would a double
convex or a plano-convex lons increase the bril-
lancy of an electric lght any more than a plain
window glass with a strong reficotor placed be-
hind it? A. No.

(43) F. B, asks: What are the arrange
ments of the elreuit in an (nduction coll, and what
i3 the best material for the core? The coll s In-
tendoed for a shocking machine. A. An Induction
coll consists of a primary and dary coll

] to plish this. 2. My battery Is of the
Caliaud gravity kind, made in quart glass Jars
How many of these will equal one of the Danlell
kind? A. One. The cloctromotive forves of the
Callavd and Danlell battery are dmiar. 8 In
thoso batterios, what would bo thoe effect of leay.
Ing the wire from the copper plate on the bottom
Of the Jar uncovered? A, It would bo eaten off.
4. 1t the strength of the Induced current depond
upon tho Intensity of tho Inducing current, why
Dot pass the ourrent Into & sall Induction coll
and then use the Induced current ns an Inducing
one for alarger coll? A, It doos not depend upon

—

ruined nearly all day, aud for a short time 1 wos
unible to get a olroult; with that exception 1 bave
bad no diffioulty. I bave come to the conclusion
that the wires are very rusty and thus insulated.
The wires swing enouzh toscrpe all the rust off of
ench of them, Am [ right In supposiog that they
are insulated by the rust? A. When two or more
raths are open for the passago of an clectric cur-
rent, it will follow each In proportion to the facill-
ties afforded. Tn the case in point & portion of the
current returned vie the cross, but enough got
through to work the instrument. 1f the two wires
had been a couple of hundred miles In length, very
little of the current would have resched the dis-
tapt end. If your two wires were lald on theo
ground without any insulation, they would work,

the intensity, but apon the quantity. 5. What Is
the black substance that falls from the zino to the
bottom of the jar? A. Copper, doposited in n mo-
tallic form. 6. Does it do any harm to let It col-
lect 7 A, It ought to boremoved occasionally. 7.
The zine s sheet zine, amalgamated. Is this right?
A. Itought not to be amalgamated, 5 Whaat Is
tho bost form of battery that can bo transported,
and used while it is belng transported, or while the
liquids are agitated a Httle? A. Danloll's or Lb-
clanché's. 9. What fs the white salt-!{ke substance

wound Into & bobbin, or onch may be wound on a
separato bobbin, and tho one placed Insldo tho
other. The primary coll 1s made of wire 44 of an
fneh In dinmeter and covered with cotton or wool;
the secondnry coll {8 made of silk-covered wire
o Of an Inch in dinmeter, and is ten or twenty
times a8 long as the primary. The core consists
of a bundle of Iron wires. Attacha battory to the
two ends of the primary coil, and when the ofr-
culr isclosod or broken, a shock will be produced
by"!nklns hold of the two ends of the scoondary
coll.

(44) W, E. D. asks: 1. Which is the strong-
est magnet, one wound with fine or with coarse
wire? A. For lifting wolghts, conrse wiro ; for
working over long telegraph circuits, fine wire.
2. Doos tho #izo of the fron of which tho poles are
made make any particular difference ns to the
strength of the magnet? A, Thoe fron should be
about one third as thick as tho coll 3. I have
made a magnet with spools 2}¢ Inches long x1%
inches dinmeter, outside measurement, and made
the poles of 14 inch fron. 1 wound the spools with
No. 26 insulated wire, putting €00 feet on both
spools. The poweris not a8 strong as I expoected It
would be. What is the cause? A, If you use
more battery, your magnets will be stronger. 4.
Wil lightning strike Insulated wire? A.Lightning
will strike anything. 6. Supposing a line of gal-
vanized wire is used outside, and Is connected with
insulated wire whore It enters the house, would
that be dangerous If I do not use lightmng arrgt-
eri? A, It would be dangerous to the instiumanta,
You had better use the arrestors.

(45) B.J. K. asks: 1. Is it true that, with
Bdlson’s automatic telegrapb, 500 words can be
transmitted per minute? A. Yes, on short lines,
say 100 miles long orless. 2. Do you think it will
ever be generally adopted and drive tho sounder
out of use? A. No. 3. Can you give mo a de-
scription of 1t? A. It is substantially tho same as
Dain’s telegraph. The additions sre o new me-
chanical puncher and a method of noutralizing, to
some degree, the static charge. 4. What books
should a telegraph student road to obtain a porfect
knowl xge of telegraphy ? A, Culley's, Sabine's,
Pope's, Turnbull’s, Shaner’s, Prescott's, Jonkin's,
and Bakewell'sin English, In German, Schellen’s
is the most complete work,

(46) A. F. O. says: I have heard just

A. Yes. 2. Please give the relative proportions.
proportions are the same as for outside

J. L. H. aske: 1, How can I temper
cold chisels and punches? A. Heat to a red, and
quench (o water, drawing to ablue. 2. Can I mako
knives (for a shaping machine) out of vertioal mill
aws J; inch thick? A. They are excelloot mate-
rial for the purpose. 3. How can I anncal and
temper them? A, Anneal In Hme, and draw to o
brown color.

(37) W. P.8S asks: Will acircular cuttor
on a lathe mandrel answer for bevellng the odges
of pastoboard for bookbinding? A. No. Such
material shoald be cut with shoars, to avold a burr

on the edge.

What kind of wood s best for outting sorows
with a chaser or sorow box? A, Boxwood,

(38) R. T. W. asks: What can I ure in lard
oll to prevent It from chilling or bocoming thick?
A. A good variety of korosene oll would answer
your purpose much better,

How oan | prooure the deawingy, ete,, of all ma-
chinery patontod In tho Unitod States? A. Apply
by lettor at our office for coplos of the patonts,
So0 our prospectus in this o,

I hoyo a morourinl thosmomotor which indicates
=83 Pl this winter. Can it bo porroct 7 I thought

st 306 Fab, Lowor temporatures are measurced
by thermometors In whioh tho meroury 1s roplaced
by colored spirits of wine,

(30) TL L, €, nsks: How much fuel iv re-
quired to melt 1 tun of cast fron? A, Probably
2 or 246 tines the weight of tho lron,

(40) N. D. B. says: I havo a water tank
madgof two Inch pioo planks. It fs round and
20'0 _hllhl ml'l ‘lll: llblbotu;) ’ 'rm high u;ld

Alameter, nhou wot abovo the
supply. T want to attach o supply pipo to the tank,
put in a gheok valve with a safoty valve on the
top, and Nl the tank with steam; aud ws it con-
denses, OU itself by the supply pipe. Wil
the t stand the of A TLwill wost ke
bo diffioult to make your wooden tank wtoan
o koop 1Esa. A botter way to 0l 1t by the
wotlon of staam Isto provide o smnll oylin.
w, supply ut tho top of It, aud

gh about the singlo fluld bichromate of pot-
ash battery to cause me to desire to know moe
about It. If It s, In polot of simplicity and of-
ficiency, what It seoms to be, it Is 0 most desimble
addition to tho laboratory. It uses but asing e
fuid, that can be kept In bottles for any length of
time; the zincs and carbons cannot deteriorate
when lald away, and must be ready for immersion
atany time. No porous colls are needod. What
aro the chemicnl reactions, and in what manner
does the oxolting fluld deteriornte, how may it be
renovated, and when must (t be renowed? A The
singlo fluld blochromate of potash, or Grenet, bat-
wory is u vory good form of an experimental bat-
tory whero constancy of current i not required,
as, for oxample, in the labormtory and mechanical
workrooms. Tho oell Is in tho form of a bottle,
and contalns n mixtare of 2 parts bichromato of
potash, dissolved In 20 parts hot water and 1 part
sulphuric acld, The top s provided with a brass
frame, to which is fustened a wooden cover. To
this cover are attached two carbon plates which
permanently dip into the fluld; and between the
carbon platesa xino plate s suspendod, which may
be plunged into the tuid or withdrawn at pleasure,
When the 2ioo s withdrawn, the netion ceuses, Tho
battery glves n powerful current for n short tme,
but rapidly polarizes. The length of timo during
which tho fuld will retain its power depends upon
the use which Is made of the battery. 1t s not
suitablo for continuous use ; but (o all cases wher
u powerful ourrent Is required for s brief poriod,
it Isa very do rable and cconomical apparatus.

(47) C. B. (O, asks; Can I warm a three
story woodon bulldivg, S0x45 foot, thoroughly hy
putting two hot air furnaces in the collar? A,
Your bullding s not so large but that (t may te
beated by two good slzed ordinary hot alr fur-
nncos. Apply to the party from whom you (ntend
to procuro your furnnoos beforo you bulld, so
that the looation and sleo of the tlues (whioh should
bo largo) muy bo properly detormined.

(48) 1. 0, T, says: 1. | am making an In-
duotion eoll; 1t is 336 Inches long, bas a center
pundlo of soft fron wires of % Inohos dinmoter,
and I proposo to make it with o dlnmeter of about
{ Inehow. The Inducing voll sty of covper
wire (100 foot to 11b,) and thoro s about 40 yards
of It, On this ls now colled 700 fool of wive (14,000

that acoumulates in the top of tho Jars? A, Bul-
phate of zine, crystalized.

(40) C. M. B. asks: Should the follower
pinch the rings of the piston, or should thoy bo
loose 80 a3 to be acted on by the springs? A. Lot
them be just movable by hand.

(50) C. F. B, says: 1. I made a battery of
two cells, which falls to give a current. I filled the
outer glass jar, 6 inohes deep and 4 Inches In diam-
eter, two thivds full of o concentrated solution of
salammoniac, In this I put an amalgadiated zine
electrode (5 inches long by ¥ (nech diameter. The
carbons wore packed tightly Into the porous cups
with o mixture of finoly powdered black oxide of
manganeso nnd gas carbon, 3 parts of former to 1
of latter. Where s the mistake? A, You should
uge conrsely powdered mnaguneso oxide, 2.1nthe
battery made by C. and F, Feln, of Stuttgart, how
are the platinum plates used to make the connoc-
tion between the copper wires and the charcoal
plates? A. They are clamped togother. 3, How
large are tho plates? A. They vary according to
the size of the jar. 4. How many Leclanché cells
are required to ring an eleotric bell with %0 yards
of ordinary telegraph wire, Insulated? A. About 4.

likely. Apply to a manufacturing chemist.

to make the large wheel revolve at a high speedt
In the engraving It appears to be a rotary engine.

of a riveras well ason the surface, on either rocky
or sandy bottom? A. No.

ation with which to cover the deck ef aboat? A

durable.

on any kind of a link motion engine wear away
moro quickly than the other? A. It ordinarily
does more work than the other.

(58 H. P. asks: What sizes of cast iron
and wrought {ron screws are necessary fora cotton
press, pressiog 50 or 600 1ba. bales with one horse?
A. Cast fron, 3 to 4 Inches diaroeter; wrought, 2to 3
inches. 2. Wil an ordinary lifting pump ratse wa-
tor 32 or 8 foet? A, No. & What Is the probable

inches stroko, presure 50 Ibs at 100 revolutions
per minute? A. From 10 to 12,

(37) F. H. H. asks: 1. Will any object sunk
in very deep water remain suspended after reach
ing a certain depth? A, It Is quite probable. 2.
Is It truo that divers have to hang welghts upon
themselyves 50 88 to keep at thelr work? A, It is
frequently necessary, becauso the diving suilt (n.

tom s more denso than at the top,

country s fn o temperato one? AL A porson neous-
tomod to a tropleal climate suffors more from cold.
2. Wil hogolng from a coldor elimate Intoa warmer
one, silfer as mueh from oold as in the colder ¢li-
mute* A, Ho will suffer more by o certain full of
temporaturo (o tho warm elimuto than by the same
decreaso of twmperture in the cold climate,

(60) W. L, saya: Ihave a private telograph
line about one quarter of a mile long, and uso
roturn wire Instead of the ground. During s ro-
cent storm, n beacket camo off one of the poles
and for about one hundred feot the wires nre
wound one around the other, 1 supposed thut the
ourront from the batteries nt elther end would fol-
low oo wire to where they camo together, and
thea return by the other wire to (ts original bat.
tory, and 0 make two local elreults,but no through
current. But on opening my key, I fourd I eould
communicate with the office at the other end with-
out any diffioulty whatoyer, und wo bave been
working with the lino in that condition for n week

with scarcely any inconvenlonee. It recontly

(51) A. M. R.asks: How can I get inter.
mittent rotary motion of a wheel, 12 inches in di-
ameter, by cogs, an 8 inch wheol belng on the
driving shaft? A. Have cogs on the driving wheol
that only act during a portion of the revolution,

Is there a dry color lighter than blue that will
dissolyve In water when cold? A, Wethink itquite

(52) R. B. R asks: How does the engine,
{llustrated as operating the water belt on p. 238 of
Selence Record for 1575 operate? A. A reciproca-
tng engine will answer, as all that is necessary is

(58)J. V. asks: Will ice form on the bottom

(54) E. B T. nsks: What isa good prepar-

Good timber, well seazoned, 15 advizable. There
fare numerous patent processes for preserving tim-
ber by which it is said that green wood is rendered

(55) X asks: Why does the lead eccentic

horse power of an engine, with a oylinder ox12

creases the displacement, and tho water at the bot-

158) C. asks: Which part of a wheel revoly.

fng on the ground travels fastost going horisontally
through the atmosphere? A, The top.

(69) L1 Donsks 1. Does a native of n trop:
lonl gllmnte suffer as much from cold In his own

U tho current follows the wire In preferenco
to the earth for so short a distance.

(61) I. M. W, asks: What is the difference
between a galvanic and a faradie current, or be-
tween galvasistion snd faradization? A. The
torm galvanio Is sometimes applied to currents
produced direetly from a battery, and faradic to
those produced by Indueti In other worr'r, the
former torm Is applied to primary and the liter
to secondary vurrents.  The distinction is rather
fanciful, and not sanctioned by the best authors.

(62) T. B, 8. nnks: What is the rule for de-
tormining the clectromotive force neceseary to
overcomo a given resistanco? A, The force ro-
quired dopends upon the power you wish to de-
velope. ‘The Atlantic cable can be opernted with
o battery consisting of a percussion cap,a bit of
2inc wire, and a pinch of salt. This minute bat-
tery, which has an electromotive force of only
half a volt, is sufficient to overcome the resistance
of uwire oxtending ncross tho ocean, and then to
possess powor enough to work Thomson's galvaro-
meter. On the other band, a small electric motor
freguently only has B0 feet of coarse wire, and re-
quires a battery of 40 volts to work ft. The power
or strength of current lsazcerialn ed by dividing the
electromotive force by the resistance. Thusift E
represents the electromotive force, R the resist-
nnoe, and P the power of the current, then the
following formula will always give it correctly :

B
(63) F.G.nsks: What is the momentum of
11b, after 17 inches fall? What Is {ts momentum
after 198 inches fall? What is the formula used to
solve such problems? A. Multiply the weight in
1bs. by the time In seconds.

(64) J. L. B. says: 1. I am ronniog an §
horse power portable enzine, and am troubled
with foaming. What causes it, and how can I
prevent {87 A, 1t Is probably caused by dirty
water. Clean the boller, and blow off frequently.
It may bo due to a defect in the boiler. 2. The
barrel of my boller is 53 Inches In dlameter, of M
Inch irom, the firebox being a little thicker. Ao
cording to Bournc's rule, | mako the highest safe
working pressure about f0 ibs. per square fnch.
Would it be unsafe to carry MO Ibs,, which would
be but little more than ; of the bursting pressure?
A. Wo would not recommend it. 3 In a recent
fssue you recommend a good feod water beater
and frequent blowing off to prevent scale. Do you
mean to blow off a portion of the water from the
tottom of the boiler? A, Yex 4 Suppose two
tight cylinders or barrels, cach baving a perpes-
dicular pipe inserted, the pipes belog of cqual
hight but of differeat diametem (3¢ inch and two
inches respectively), and all these filled with wa-
ter, would the pressure per squaro inch be tho
same in each barrel? A, Attho same relative polnt
in each, it would.

(65) W. H. G. asks: How is brass spun?
A. The bruss is secured to a pattern on a revoivicg
mandrel, and a blunt tool 13 prossed agal st it 2,
Is there any work on the subject? A, We think
not.

What is meant by mule spinnlog? A, The mule
{3 a technical name of amachine for spioning cot-
ton.

(66) W. H. C. says: 1. I supposed that wa.
ter is only slightly condensed by the greatest prose-
ure, but Steele’s “School Philosophy ™ says the
water at the bottom of the ocenn ls very much
condensed by thegreat pressure. Is this correct?
A. Water Is compressed about 00UORES for each
pressure of one auncspbere that s applied. 2 How
much does this condensation smount to at the
greatest doptha? Is it true that, in the decpest
parts of the ocean, heavy bodies, sach as rocks or
even iron and lead, do unot sink to the bottom ?
Does the great pressure upon deeply submenged
substances tend to Increase thelr buoysncy ndes
pendently of the condensation of the water ! A
It 1s casy to seo that,oven with this slight com pres-
slon, water may become much wore depso at great
depths. A submerged body Is presed downward
by Its own wolght, and upsward by the welght of
an equal volume of wiatee, #0, of course, If the wae
ter I8 suMolently compressed, uny substance will
goatinft. 8 Do you think the freshly drowned
human body, divested of clothing, will sink to the
bottom of thedeepsea? A No.

(67) B. G, says: 1. Tam making a sawing
machine to run by foot power. What slzed saw
oan T uge? A, About dinches in dlawetor, 2 How
many revolutions per minute should the saw run ?
A, About 400 or 0. & How many revolutions
should o bit In & borlog machine run per minute?
A. About 400 or 500,

(68) T. B, K. says: Our steom tug ordi
pardly draws § foot of water, when loaded 10
feot. Her propoller s 7 feot 1 ineh (n dlamotor, with
4 blades: tho greatest width of blades is 20 Inches,
It s placed us low down as ndmisible, so that ity
ardinary ymmension is £ feet bolow the surface of
the water, 1tis driven by an upright 24 Inch direct
notion cylinder, of 24 Inches stroke,  With 4 ta 50
b, of steam she bandles the wheel ke @ wy, and
tows well. Wearoabout to bulld o uew bull, with
sameo drmft of water, Wo cnn oarry 8010 10 lbe




L will 1t be necossary
Q'::l'

1L, 1R, : 1.1 hoard a gentleman
Ution sy, the othor morning, that his mee
) stoodat —41° Fah, Initnot ta be
oubted? A, The thormometer could not quite
n porroctly, WA mercury  frosses at -8
Pk, £ Hasnlcohol ever beon frozen © A, No.

(10) 4. D, 8. asks: Why would not the ro-
tary blower,desoribed (n the BOrestiric AMKRICAN
of January 2, 1835, muke & good stoam engioo by
sdmitting the steam at D and exhausting ot B7
Al Tt would probatily not be economionl.

How muoh will & guble fneh of niteo-glyoerin
expand ot explosion? A, About 15,00 times,

(1) C. 8, A, says: The smount of min that
has fallen 1o this country for the past ten years
will averge about 4 Inches, If a vessel Iy sot to
catoh min water, and the water allowed to stand
n tho vessel ns 1t falls during the year, what per-
oontage of the water will be in the vessel at the end
of the yoar, allowing the water to esoape only by
evaporstion? A, It will yary in different locoall-
thes, and must be determined by experiment.

What i+ meant by dry steam? A It Is stoam
that has no water mingled with it, and is common-
ty produced 1n a well designed boller,

What is the avernge oost of bullding u milroad
embankment. § foet high, with upper base of 10
feet and lower base of 25 foot, of earth dug along
the <des of the embankment? A, Your question
s too indefinite. You will find some valuable esti-
mates for different onsw In Trautweln's * Engl-
peer's Pocket Book.™ ‘

Are the engineers now &t work on the tunnel
from Jersey City to New York? Al No.

(72) 8. T.says, in reply to L. H, H., who
msked what to do with belos that have become
glazed and hard : Run the belt vory slowly, und
sponge with warm water on both sides; thon with n
scraper take off the gum, and ofl with neatsfoot
oll. Attend to it once a month with the seraper
and ofl ; the scraper should not be too sharp nor
be straight on edge, but rounded a triflo, If your
belt cannot be run slowly, take It off: but it is
better to keep it on if possible.

(79) C. L. says, in reply to M. W, H., who
asked If cherry treegum is of any value for mucii-
age : Having made use of It for two years, I can
answer, yes. It is darker, but I think fully as
#trong as gum arabioc.

(74) H. A. H. =ays, inanswer to several cor-
respondents’ inquiries regarding the power neces-
sary to propel steam yachis, and the speed to be
obtained by the use of a definiteamount of power:
Assuming that we wish to give the vessel a moder-
ate speed, we calculate the resistance from the
greatest (mmersed section :

KLH via
V=’,_.¢nd H= —— where K=coefidient for
A KL
speed and horse power, V=velocity in miles per
hour, A=area greatest Immersed section, H=horse
power, L=length of boat on waterline, In words,
the speed in miles equals the square root of the
length on water line multiplied oy the horse power
and by & coeflicient, K, and divided by area of
greatest immersed section in square feet. The sec-
ond formuls s : The borse power equals the square
of the speed multiplied by the area of greatest im-
mersed section in square foet, and divided by the
length on water line maltiplied by the coeficlent.
The coeflicient mentioned above varies with the
fineness of the lines from 11 o very full lnes to
19 In very fine lines. The above rules ure found
10 agreo yery nearly with the performance of va-
rious steam yachts now constructed.

(75) H. M. W. say=: It may perhaps interest
F. C. G. and others to know of u method of taking
off the tin from tioned plate without nold. I read
& short mocount of it in the Jahresberieht der
Chemfe, 1t consists in boiling the sorap tin with
soda lye in presence of litharge. This ought to
pay, us there are plenty of objections to this use
of acids, which unfit the {ron for some uses,

(76) C. mays, in answer to G. W, B,, who
Inquires about removing clinkers from u stove:
My experionoe Is that if, when the stove (s thor-
oughly hot, a fow lumps of lime, or even oyster
shells, are placed In the stove, as near the clinkers
25 possible, the latter will be softened or fluxed :
and as the fire burns down, they may be scruped
off with & poker or shovel.

(37) W. says, in reply to the question of
A. I, asking the distance passed over by a fiy on
the rim of the driving wheel of a locomotive while
the locomotive runs & miles, the driving wheel be-
log # feet fn dlameter: The Sy passes over a cy-
cloid at each revolution of the wheel, and with
such a wheel he will truvel 2 feet at one revolu-
tion; and while the locomotive runs fifty milesthe
iy will trayel &3 miles, 3404, feet.

MINERALS, BTC,—8pecimens have been re.
ceived from the following eorrespondents,and
oxamined, with the results stated ;

3, F. Wo—It 18 gulenn, n yvaluable lead ore.—A. 1,
=No, 11 oxide of fron, with gllex. No. 2 s copper
pyrites, a valuable copper ore. No. 3 Is black ox-
fdeof fron. Now. 4 and 6 are talcose sohist, not

No. 0 s chlortee schist, not valuable,
No. 718 chlorite snd miouooous schist. Now, ¥ and
10 wre yellow oxide of fron In schist, not valuable.
No.9Iamagnetite o stoatite, No. 11 is rod oxide of
fron {n wchist. No. 12 s tron ore.  No. 18 Is copper
pyrites, valusble. No. U is magnetic ron ore,
¥0od. No. 14 is mica sehist, containing quartz,
sllox, and oxide of lron, No. 149 (s mica schist.
No. 17 s micaceous schist. Two other spectmens
wre sohilst, somewhat stained with green carbonate
of copper, not valuable.~J. M. H.—It i« 8 carbo-

and that a B4 inoh

onlarge the
man safely Incronse
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o of limo mnguosts,contulning iron pyrites.
_n:. B.~No, :I'l.d alay, colorod with hydrated oxide
of tron. No. 214 sllfoate of limo with ut':tn. N(:’.

loate of [ron, manganese, Hime, an

m .N:. 4 (8 copper pyrites—E, P, C~1t 1«
bog Iron ore, containing A lurge umount of Insoln-
blo silfclous matter.—~W. H. LIt may be used ax
# polishing or cutting powdor for matals and min-
ol —G. B.—1t I8 maroasite or white pyrites, and
contalns 47 por cont of fron and &3 of sulphur.J,
J, 7,1t is composed of the samo materidl as pure
s, whioh (s usod In glass making, ete, but it is
too common to bo of espealnl value.  Finely orys-
tnllized plocos wre prized as rook erystal.  Hom of
the lower priced ormmmonts wre sometimes out
from the Mat.—J. H. P.~The finer colored varietios
of tourmalines wre sometimoes used a8 goms.—Ww,
Y. 11t 18 blonde, and contalns 67 per cent of
no and 58 por cont of sulphur, - We have recelved,
ina box without uny nddress, 1 spocimen of valu-
able hematite ore, 1 of trap rock, and § of & con.
glomemte contalning red hematite, from Bucks
county, Pa.

. L. asks: What kind of a purchase
15 the best to pull up a drive well pipe with? |
have used nchain and two Jack sorews, but It s o
groat deal of trouble and hard work to keep the
ohaln from stipping.—C. W. J. asks: What s the
best and specdiest plant for & good, compact, and
soctire hedge?—G. W, W, asks: How can I pulver-
lee mica very fine In large quantities?-W. E. C,
ask»: L. Has cbhloride of aniline been successfully
employed in the production of a good black on
wool, more especially on felt hata? 2, Which Is the
best mode of dyeing & bright black on felt hats?
G. H. F, nsks: What §s the ormamental work on
stove patterns made of 7 What will make it adbere
to the wooden pattern?—A. J. H. nsks: How is a
sliver gy color produced on fancy panel work,
ploture frumes, ote. ?—B. A asks : Were any plants
indigenous to the North imported into the South by
menns of our armies during the Inte war (see p. 131,
vol. 81

COMMUNICATIONS RECEIVED,

The Bditor of the SCIENTIFIO AMERICAN a0-
kunowlodges, with much pleasure, the receipt of or-
Iginnl papers nod contributions upon the following
subjoots :

On Talking Ants, By W.C,

On Alkaloids by Synthesis. By R. B. W.

On Spiritualism. By T. B,

On n New Tempering Composition. By T. J. B.
On » Prolific Snake. By A. AR,

On High Lakes, By S.T.W.

On Glycerin in Bollers, By W, F.

On Domestic Medicine. By G. H. J.

On Ksolin. By C.T. S,

Also enquiries and answers from the following :
J.M. 8. ). D, H.—A. 0.—W. M —~C, B,L.—C.C.—
T.B. G.~R. T, P.—E. A. M.=L.A, E,~C.KE.—C.8.B.
—~T.F.M.—S_E. P.—0. M.—W. P,—8. 8, A.—0, 0,

HINTS TO CORRESPONDENTS.

Correspondents whose Inquirics fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor de-
clines them. The address of the writer should al-
ways be given.

Enquiries relating to patents, or to the patenta-

bility of inventions, sssignments, ete.,, will not be
published here. All such questions, when I(nitials
only are given, are thrown Into the waste basket, a8
it would £l half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.
Hundreds of enquiries analogous to the following
are sent: “Who sells noniling blue dyes? Who
deals in manganese? Who makes wooden paper
hangings? Who sells horse radish graters?  Who
sells glant powder? Who sells a substitute for
cloth for billiard tables 7 Who sells the cheapest
toy engine 7 Who sells bollers for heating large
bulldings? Who will sell a right to nse a gold pla-
ting process?' All such personml inquines are
printed, as will be observed, In the column of
“Business and Personul," which I8 spocinlly set
apart for that purpose, subject to the charge men-
tioned at the head of that solumn. Almost any
desired Information can in this way be expedi-
tously obtained.

[OFFICIAL.)

INDEX OF INVENTIONS

Yo wmoen

Letters Patent of the United States were
Granted In the Week ending
March 2, 1875,
AND EACH BEARING THAT DA‘I'I-.
[Those marked (r) are relasued patents.|

Apron supporter, W, H. UMIpley (f).,, voviivienns 6,310
Bag tastener, A, M, Miller........ .., . 160,45
Bag holder, L, Crofout,....., , o 100, 096
Bale tle, W. A, Jordan,.... very 100,591
Hale tle, G, N, Osgood,, " vees 100,48
Dath, Turkish and yapor, M, cees 180412
Hed bottom, D, ©, Kellam cors 100, 800
Bed spring convection, A, C, MoeMalns, vors 1000
Belt shuifter, T. 8, Crane......... sastssen ves 100,200
B Ale, B2, H, HOMIAD. o0 oviiinnrinninns oo 10,828
Ninder, texuporary, A, A, Goldemith, ., vos 100,410
Bit, rabber-covered, ¥, J. Nodiue, ,.,,. oo 100,514
Bt stoek, W, Toeker,,........... ooe 100,105
Boot Leels, waking, W, Stevens, ... , 160,441
Boot heels, try £, W. H. Round 190, 5%
Bottle stopper, T. J, Moltes. ..................... 100,108
Hottling serated Hquids, W, K. Cliston. .. ....... 160,00
Brick muachine, K, Destilor. ......oouiiinreriernens 180,310
DBrush, shoe, A, MoKirath snagirssannses 300,400
Bucket, oarthen, W. F, TOWBA ....ooiniins venrns 160,454

American.

Button fastening, J. J1. Keating
Cable stopper, D, G. Thompson. ..
Calendar, J. J. CROlON, . ..oirvrinien
Cams, torming pattern, W, Tuooker,
Candlestick, W, Kilburn .
Candy mixing machine, 8, ¥, Whitman,
Cap, M. Mandel, ...
Car brake, L, T.
Carbrake, G, M, Hopkine, .., .
Cur hrake, Soohodo and Luxa. ... .. .
Car coupling, ¢, ¥. Bake,
Carcoupling, O, T, Baker, ...
Gnr coupling, 11, F. Cadenhend, ...
Car coupling, Hoopos and Kimith,
Car coupliug, W. C. Seoles,

Car, frolght, Panl sod SIBEYE, oo
Car whoeel, G, Palmer.. oo :
Cars, apron for stoek, O, W, Junes. ..
Carbureter, ot . J. Ferguson, .o
Carriage, hand, W, O, Umstead, . oo
Carringe painter's ensel, A, Hogue.,
Cartridge, b, U, Farriogton. .
Cartridge holdor, N, 8, Goss

...... T L

Cartridge shell holder, Holabind and Parks jL N5}
Chalr baeks, molding, J. Lemman (5. LS h )
Chiowese safe, W, PP, Quackenbinsh, oo 160,947
Churn, George And BOutaminm, . oovvvrmresiiiiine (LI P
Churn, J. W. Blmmons, ..o 160,288
Churns, ete,, wotor for, H, Odell ..o 140,461
Chate reverser, drop, Crowibers and Wikine. ... 199,58
Clgar-bunching machine, J, Batthe, 3. .ooooiiiiins 160,550
Clgnr maching, J, Wettsteln, .oviiiinisans LT H g
Clothes and quilting frame, M. Churchill 100,506
Clothes frame, U, FoSmIth, oo 14,5
Clothes line support, J. N, Vuller.... 160,515
Clutel, friction, K, &M, Fernald, .. 19,%4
Cock, gage, T, J. NOUIDEDANL . .00 ovivosinnniiinny (LN
Coffee ronster, G, Boyd......oooone « 160,584
Colter, A. M, Davis,...... L 180 3%
Cooler, beer, J, B, Wele.. oo 160,291
Cooler, milk, MeEwsn and Gibson, 160,433
Copper, tHuning sheet, W, Jenkin®, ..o 160,828
Corn sheller, 8. H, Moore, .. ....... 160,562
Cotton gin, Buckiin and Stearns 160,52
Cultivator, I, D, Roquemore, ....... 160 253

Caltivator teoth, grass, B, Leonard,,
Curtalin fixture, 8, M, Phinney, ...,

Dental englne, Kdson and Evans,,. 2o 100,08

Diamonds in drills, setting, C. A, Terre o 160,484
Dish, alrtight, P Shaw, .o eees 160,286
Door check, G. ROYIC...civiavrrinisisnsoncs Savonep 16,255
Door chieoks, ote., nttaching rubber to, J.8hepard 160,476
Door plate, B, D, Stevens....... sessshesnuuaernnats 160,482
Dough-kneading board, L., L, Rinck,. Lo 100,254

Draft regulator, J, Woodrtf, . ... .. 100,408

Drilling machine, portable, M, Stephenson 160,551
Elevator, I, J, Roody .. ..oooiiiiiiarmanaenee .. 160,459
Engine, osclllating, G. G, Lobdell................. 100,447
Engine, reclprooating steam, G, B. Dixwell ..., 160,511

Engine, pyrometer, G, B, Dixwell................. 160,800
Engine, pyro-indieator, G, I, Dixwell 13

Engine reversing ok, J, 8hupson. ... 100,554
Equalizer, draft, L. J. Seely..... . 160,855
Faycet, F. Messmer.......ooee 160,235
Faucet, J. D, SCagrave. ... cocnrrreene 160,354
Feod-cutting machine, W, J, Jones...... 160,530
Fifth wheel, Barraclongh and Pritchard. ... 100,253
Fire escape elevator, Thomas and Joerns. . 160,455
Fire shield, J. M. Johnson.... 100, 4%
Flue cleaner, W. G. Pike. 160,70
Fruit dryer, H. J. Allen, .. ..

Frult dryer, T, C, Walter...
Fruit gatherer, M. MeDevitl . ooviiinnne vone

Gas exhauster, steam jet, E. Korting.
Gas governor, H, J. Ferguson........ .
Gas machine, carbureting, A. C, Rand
Gus regulator, A, Hickenlooper,.,
Gas retorts, charger for, J. Weat,
Graln conveyer, W, Stanton. .. .....

Graln sampler, F. A_Farst, . ..oooovnne

Grape and flower picker, L, B, Snow,, . 160,50
Grate, shaking, J, Mahony.......ooeeen 160,272
Hammer, drop, N. C. Stllew, ... S o 100,453

Huarness snap, C, EHaynes, ., ..
Harrow, sulky, J. Kfmball..........
Harvester sheaf dropper, 8, G, King.
Hem folder, hand, F. Henry,.........
Hinge, double reversible, E, Halsey.
Horse collar, L, W. Harbaugh ...,
Index, A, J. JONes..o.viiiis -
Todex, C. VIrgO. ououees veine Wysesnassaavyens: 100308
Kultting machine, weft thread, C, L, Spencer... 160,49
Lamp extingaisher, W. T. Wood.......occiminninns 160,499
Lamp for lightingZand heatiug, K. A, Rippingille, 160,352
Lamp holder, J. D, PIeree, ... ooiviininis vennnses 160,465
Lap board, W, F. Mitchell,, - «o 100,455
Lawn settes, H, A, Gratz, .. o 190,40
Leather, manufacture of, H, and €, Klemm.,,,.. 160,40
Lock,seal, J. KIDZOT. .o ooiiiiinnns 160,396, 100,557, 160,858
Lock. seal, Wheeler and Laffrey....... cocuvee ... 160,858
Loom shedding h G, Crompton (r).....
Loom shuttle guard, J. L. DOW. . ..cvaineiionnns 160,261
Magnet for relays, etc,, T, A, Edlson. a
Matches, making, MeC, YOUNg, ., ceeenee
Mattresses, stutting, Spurgin and Freema
Mechanieal movement, Hart and Scott.
Medlcal © d,J. M. Ad
Metal rolling machine, J. Holmes
Metals with metal, coating, 1. Adames, Jr. (r).....
MR, cider, E. Cartlsa. ... ....... ¢oa aabbuans
Millstone balance, . C. Byram,..
Milistone balance, €, E, Goshert,..........
Mining, apparatus for, Huechley and Thorn,
Mitten, J, H. Peabody... «oie oos sueersaEs »
Molding machine, G, W, Weotmore, .,
Mortising machine, W. 1, Ludlow,. .,
Motor, H, 0ol ooevvsnerinssinsnns
Motor, eleotrie, I, Willlnmeson ..
Musio leaf turner, G, L. Dimpfel,....
Musio leaf turmer, B, A, Mawde! ...
Nall plate feeder, W, 0, Field, ..
Necktie supporter, I}, F, Hean,

Nevdle cane, A, FOWIT, ooiiiinmrnrinnrasannns

Ordnance, breech-loading, 1, 1V, Hotehkiss, ..., 190,68
Orgon attaohmont, resd, J, 1T, Lomas ..., qesadene 100, 448
Organ tremolo, resd, Lo K Vullies . ooovvviiniiis 160,218
Organs, ete., pedal sttachment f4F, . Burdett., 160,257

Oven, baker's, J, Malko.o o0 i AL LN 53 )
Pall, housemald's, K. U, Wooster, ...,

Paper bag mschine, W. Liddell,. .,

o 100,500
LR

Paper, cutting wet, J. Eachus (1) .. 635
Paper, pasting wall,J, Worley . ooon conienninianns 100,570
Peat-molding wachine, Bocquet & Bénard......... 10,50
Planoforta sction, upright, €, K, Hogers.........., 160,291

Planoforte name board, Rehning & Diehl. .. ....... 19,5,

[ApriL 3, 1875,

Plpe Attings, holding, T, P, Harly..
Pipo, nervice pler, L. 8. Chap
Pitman conneetion, G. W, Harrleon, .,
Planing machine, €. 1. 8, Wardwell,,
Pianter, corn, C, Berryman.......
Planter, cotton seed, 1, F, Caden!
Mow, W, Bradford. ... CAVesinabestatne
Plow, sulky, W, B, Quiek............. v
Preserying apparatus, J, P, Schmits,
Printing press, W. P, Kidder. .. ..
Proning Implement, C, Miller.,
Pruning shears, J, Obase. ... ..
Pancling machine, J. B, Sexton.
Purifier, middings, J. Rigbhy.....
Inok for holding stookings, D, K.
Tallway rall Jolnt, C. B, PRUIEPE. oo
Iallway sigoal, electrie, H. W. Spang ().

Rallway signal, de fog, ¥. Nick .

Rake, horee bay, 8, 0. Bushinell.......oooee Lon 1O 267
Refrigerstor, W. Grayson. ..... 1, e
Nefrigerstor, 1. S1sby......... T s . 100807

Retrigerator for palls, ete., J, C, Jones,
Reglatering machine, Rand & Dupont, ...
Roofing thle, J. M. Lawla. .. ....co.nvies
Rudder for boom, sheer, L. W_ Pond. ...
Rule, stalr bulider's, J. J. Bobinson,

cerers VOO, 45

Baddie horse spparstus, A, Hitt, ..., oen
Ralt and pepper boxes, top for, G. D, Paul, R0
Sash holder, J. W, Reyeroft. .. ..... «

Saw bench, adjustable, Rice & Murkland
Saw g r, H. J. Cord: P | SN
SawmillL L. W, Pond,..........
Sawing machine, Boyd & Fox. ..
Sawing machine, C, H. Mayo (r).
Seaffold, J, A . Shannon.,.......
Scales, platform, L. D, Berry,
Screw plate, G. K, Stetson......
Seaming machine, W, J, Gordon, .
Settec, lawn, H. H. Gratz. .. ......... esesvassemanany

Sewing machine caster, Muther & Hentachel...... 100,336
Sowing hine, hat, i, Ek ¥
Sewlng machine marker, H, C. Goodrich (r)..
8hips, tower for light, 8. D. Trenchard. ... ... ... 100,390

vansw

Shirt, G. B, EaGUF. c.ocinvvesrassoiovssvonanat . W m2
Shoe brush, A. McElrath oo 10050
Shovel, I, Munroe....... ceses 100,840
Shutter worker, J. Honwsall,,. . 100,255

Slate, transparent, C, U, Sheph o eees 100,087

Smoke cond s oL, Br & RINK. .. voeey, 100,001
Sod cutter, Hinkson & HIDekIoy. . ....oeens wew 100, 52U
Spark arrester, A. Mitehell,....... . oe 160,456
Sploning, bobbin for, J. Rirkenhead, o 100,55
Spooling machine, J, W, West,., ... e 100,202
Stockings, rack for, D, K. Wertman . 160,070
Stove grate, W, Walsh, . 10, W
Stove, heating, M. A, Unshing.. oo 100,808
Stavelld lfter, R, K, Wall....... . 100,297
Stove pipe coupling, R, R, Mall........ oy 10,206
Stove pipe damper, K. M. Breckenridge, W

Straw cntter, W. Gl cov eninensnesnsonssns . 100,875
Swing, C. H.OAl0. covvveiminnenns . 160,8%)
Switch-locking deviee, Toucey ef al.,, o 100, 204
Teu and coffee pot, L, EYROA, .. 00iiieiiiine 160,408
Telegraph solution, chemical, T, A Edlson. 100 402, 8, 4.
Telegraph pristing, A, A. Kuadson ..., e R
Telegraph sounder, eteo., I, F. Leahy v 100,200
Telegraph sounder, M, F. Wessman, . ... . 058
Thrashiog mwuchine, Harrison & Buchanan, . 100,820
Ticket clasp, M. DISDEY... coiiviiieinns .- 160,260
Torch, policeman’s, Clark etal... . 10,500
Toy arrow shooter, J. H. Wales, ... ~AAAAT seneeses VIO N0
Trap, hog, Cooper & Hiate, 190,907
Type matrices, J. Gr w0
Om o J. J. Eubank. ......c... cavesee 100,007
Umbrelia stand, L. E. Ladd ...... 160,29

Valve, balanced, J. A, Hutchinson......
Vegetables, etc., digging. T. L. Webster..
Vehicle, spring. J. Walker........... -
Vehicle wheel, A. J. Hodges.....
Ventilator, window, G. Nicholson. .
Vessels, ralsing sunken, H. F. Knapp.
Wagon box, 1. 8, Clawson...... ceannn
Washing machine, J. K. Alwood,
Washing machine, J. T. Forbes..

Wateh case spring, G. W, Wadsworth
Water closet valve, J. Farrell,,
‘Water meter, Ball & Fitts. .
Water wheel, 8, Sherwood,.....
Water wheel chute, M. B. Moomaw, . ......
Whalebone, straightening, W. H, Ferguson,
Whifletree clip, J. A. Ellis......... sessunan
Window sfll, J, L. Rowland. .
Wrench, pipe, C. H, Falmer,

DESIGNS PATENTED.

8,180, —Swow CAnp,—J. Fuld, Now Vork elty.

8,151 & 5,150 —STATUARY ], Rogers, New York city.

8,19 to 8,15, —Suow Canes, L, Wiegel, Clncinnatt, O,

8,18, —FouxTains, -, W, Fiske, New York city,

BT, —Vase, vre.—J). Hoare, Corning, N, Y.

8,18 to 8,190, —Orn Ororns, —~C, T, Meyer ef al.

S0, —Sopa WaTen Arranares,—F, I, Shepherd st al,
Lowell, Mass,

I ~Canrer,—T. J, Stearns, Boston, Mass,

5105, —~DESTAL STAND, 8, & White, Philadeiphis, Pu.

TRADE MARKS REGISTERED.

2,252, — Wasiixo Pownex,—Corbett & Co,, Chleago, 111,
2,50, - Wurar Foon, —~Durkee & Co., New York elty.
2,94, ~MEmcixx, ~Gowdey & Co., New York clty,
2,96, —Proxsxs, 2o, ~Helaz & Co,, Pittaburgh, Pa.,
2,96, — Warones, ~J, W, Tucker, San Cal,
2,97, —CorroN Macuixes, KA Allen & Co, N.X.0hy,
2,9, —Laxtent, O, Coueh, New Haven, Conn,

2,90, —Groves,—Tlarris Nirothors, New York elty,

2,400, —~Pourrry Foon, —Sherwood & Co,, Martford, Ot
2,271~ BONNETS, 10,8, C, Taloott, Ashiabula, Ohlo.
2008~ Faxn, 8, (O, Taloott, Ashtabinla, Ohlo.

2,90, ~HATH, BTC, 8, U, ‘Taloott, Aklitabuls, Oblo.
2270, = FRuee MOpus, o, Higganum Mg, Co,, Cony,

ansnens

vee 100,384
.. 100,018

SUHEDULE OF PATENT FEES.

On eAch TIAGE T0AIK, 0uivuirrarsiarnsnsnssensssssnanes BB
On Nling eack application for s Patent (17 years)..... 815
On 1as0ing each ONgInal Patent.. ... . coiveseeeeeess 800

Un application for Relssue, v 2ene B30
OB BUOR A DISCIAIET, 1. ..o eeeiernsnesssessesanseses S0
On an application for Dealgn (8% Mouuun-»_;u.
On application for Desikn (7 YOars), .........cseeeeos- 818
On application for Deslgn (16 years)......ocoveereess 930
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Lixwr ”cﬁmﬁiq:%u AT, EVi:)iA 3 KﬁNG B:OSES it o S TR ADE ENGINE TO MAKE  nead gvery wora,

quono ror PLANTR. nont nfely by m;‘]‘.lth!'m‘ I'-l

MAncn 1 to 6, 1875, bow;.ﬂ‘gu‘zlld Vlﬂﬂ“'t‘!l 1,000 1% Klogant EN OU(:}]—I
4 UE [)umo‘,; & CONARD CO,, Rose Growers Nolseless In h(l»pcr:llllun hl'omm
Wanr olovn. Uheater Co,, IE ‘(:" ("z"i’ﬂ"“' p-all lght parts
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Engineering Works of all kinds, will find that It pays to
advertise 1o the BCIEXTIFIO AMENIOAX.

The valon of the BOIEXTIPIO AMERICAN AM an adver-
tialng medlum t be over-est! 1. It goes into all
the machine and workshops fn the country, and Is taken
At the prinoipal iibraries and reading rooms in the United
Etates and Europe,

A boeloess man wants something more than to see his
adverdsoment It a printad newspaper e woants oireula-
tion, 1f1t1s worth 25 cents ter line o ndvertise (o a pa-
per of three thousand clreulation. it Is worth $3.75 per
ne 1o advertise 1n one of forty-Ave thonsand.

We tovite the sttention of those who wish 1o make thelr
business known, to the snnexed rates:

Buck Pugo, = « 81,00 a line
Tuside Page, » - - I5 n lipe
Busiaess and Porsonnl, 1.00 & line
Engravings may hesd sdvertisements st the same rate
o Hae, by messurement, a8 the lotter pross, Adver-
CIEDts must be recelved st the publication oMce sa
eariy s Pridey morning to appear in next \sso,
I auything Is wanted (o the mechanical line, sdyertise
Or it in the BCTRNTIFIC Axpnicay.
ltouu.ouumu-:uuqtonu adrvertise o the
BURSTIFW ANERD ax,
Address the publisters,

Munn & Co.,

37 Park Row, Now York.

Kaon
i INsEnTiON,

SAUTION 7' bive ar ¢ herv
5:3';’(6#02( m;rpnr'lr : 10 contain ASDEST

_ASBBSTOS MATERIALS

SHEATHING, BOILER FELTING, PAINTS
CIMBN'I’S.&«.. prepared ready for use, sond for lnnmm-u 1

mu!lpmd against purehasing or wnn
ON, wunlems they beur our name and

Patentes aud Soie Magutnerurer, | [ W JOHNS, 87 Maiaen Lane, NeY.

all eolors, ROOFING PAINT.
sloo-Listh, ®0, Livoral Inducemonts to dealers.

any mite vl for the above or
dalen of patents,

AATARLINIRD
Axp LEV lll!

nmmu ({'nq B n 8 T OAGR COUKS,

muunu.l. & KI(IIILII. A llolllcl-y fali LD
O, HENRY MALL & O, %0 Corttandt 8t N, Y. Clty,

THE PULSOMETER.

The stooplest, most durable and efective
lrnu?'\' M now I uwe, Wil pamp pritty
or moddy water nll.h Iwoear or Inl'iry o
fte parts, 1t eannot got out of onder,

Nranoh Depotn:
11 Pemberion Bquare, Roaton, Mass,
VAT Markot St Philadelphin s
5 Waells BL (.twlrum m

fxcelsiop Do Your Own Printing
wa forcands, labels, envelopos
H)?'.b" 9 (P(': Largersizon (urlnr.:\'\\ulrk
Tuasiness Men dothelr printing and
advertising, save moncy and Increase
trade. Amateur Printing, deli; it
ful pastime for pare hours, BOY
bhave great fun and maeko money fast
'f‘““"g n(prlmlm: Send two stamps for fu II

P smmlo (U0 Presses typo ote, to the Mf
Te$S€” KELSEY & CO. Morlden, iy

J\H’()RTA"'I' FOR ALL LARGE CORPO-.

RATIONS axp MANUFACTURING CONCT RNR, —~

v Watchmun's Time Detector, capable of
controlling, with the utmost aceurncy, the motion of
watchinan or ’mlmumm. as the same reachios different
stations ol his beat.  Send fora Clreular

ILERRK, P, O, Pox 979, Hoston, Mnss,
N —1 Wi detector 1 covered by two U, S, Patente,
vartios osdog or selils g these (nstruments ‘without so-
'lmnn rrum ma will he aesll -rnb aeconding to law,

NOYE'S

Mill Furnishing Works

are the largest In the United States. They make Burr

Millstongs, Portable Milis, Smut Muachines, Packers, Mill

Ufoks, Water Wheeols, l'ulleye and Gearing, speclally
!-rnd for catalogue,

sdapted o Qour mills,
J. \()\ E & 8¢

CHEMIST thorough and pmcllcal wanted by
1 A Corporation, to aol as hurnrlnlond-

ent of a large Chomical Works, whore he would have an
assistant chemist in Laboratory nuhjccl tohimand the em-
loyment and dlpclnm& of men, and be held resnonsible

?orthclr well doing fust bo able to furnish references
nfpmrnmlahllll; and of energetie and good character,
Address: ACIDS, Box 141, P.O., New York, stating
nl-u upec(cd and nm ;-nrdculnn

SAFETY HOIBT[N G

OTIS, Machinery.

OTIS, BROS, & CO
No. 348 BROADWAY, 86W YURA.

N PLANERS.

ENGINE LA DRILLS xc. and for Prlt' Liat,
NEW {uvtw nun‘unc TRING 00.,

nven, Conn.

J Bumlu. N. Y.

NTEEL A '(")"Q IARCOAL

Of suporior quality, sulftable for
mining and Kolsting purposes, in
ollned  pianes, transmfssion of
power.ate,  Also Galvanjred Char
wo) wnd 13 18 for Mhips' Igglog,
Husponsion Hridgos, Derriok Guys,
Ferry lu|-n &e,

A lar tock constantly on hand,
lmm w m b any doslred lnngihisare
out,

JOHUN W, MAHON & CO,,
m Brondwnv, Now York.

"’orl:my Models

al ll-m ne Mew) or Wood, made to
3&2:‘.’” rimental MR L. & Conter 8L.. N. Y.

3 Thr Most l'nw'n'rml' ‘l‘ﬂ(ﬂ u;u:t}ly Tign!

« b lllll Good Part Gate Turbine e\er
BUY A “ ' b rlw: of small wheols ‘o sull
uw umou Hond adidress to

wA'N !;r’Ml'i;?m\-‘l/o;)}. INH-O.
HARTF ORD

STEAM BOILER
Inspection & Insurance
COMPANY..

IIAITFOID COI].

Todd & Rafferty Machine Co.

MANUFACTURERS OoF

The celebratea Greene Varmble Cut-Of En;
Patent Tubular and Flne Bollers; Plain Slide
tionary, Holsting, and Porahle Fugines, Bollers of al
kinds. Steamn Pumps, Ml Gearlng, Shafting, &c., Sk
Tow Oakum, r Rope, Flax,dnd Homp Machinery
Agents for the Now F aven Manufacturing (,n + Machin.
Ist's Tools; for Judsun's Governors and Blop-\'nlven
Sturtevant  Dlowersg lnd Differentinl I'ullo)-h ocks
WAREROOMS, 10 BAHCLAY ST,, NEW )YORK
WORKS PATEREON. NEW JERSEY

ITCHING AND DRAINAGE MACHINES
riished at a moderateo cost, cutting ditches of any
dcllrcd wldln and doptb In uround froe from stamps and
rocks. Machines worked by from four to six horses, and
two men will do the labor of Mly mm - duy at loast,
State and County Rl‘hln for Sale,

ne; Lowe »
Valve =ta-

NlbOLl’ll I.!l!OTllls.
road

CHASES

Pipe-Cutting and Threading

Machine.

is designed to fill & want lm felt 's;x.u AND

GAS FI t.'ns and NU‘III ISIS, for cat rapidly
and cheaply. ’p prentice boy, with one of t eae can do more work thar
tico men ql ola nm\lhu ces, under the old systom. ‘\0 PIPE SPLIT-
TING! NOBAV, SIDE 0K OUT! 1tcuts th and makes nipple:
for all sizes of rlpn !rom ¥ to 2 Inches, Weighs only 100 Ibs. Strunge:
than any machine made. A n.lll u-l of collars and lengths for making nip-

ples goes with the machine,
THE CHASE nA\' L'l' ACTURING COMPANY,

§#&" Send for Circular, BRON
For Sale b\ Moms Tasker & Co, l)ﬂhdtlphu New Y

STREET.NEW YORF.
ork. and Hoston.
. Banks & Co-, 34 & % South Caoal St., Chicago.

"M & Co’s Patent Uﬁicea

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.
TWENTY-EIGHT l_'_s;ins EXPERIENCE.

MORE PAVENTS nave been secured througt
his agency, st botne aud sbroad. than through any otber ln
e world,

They y 84 thetr asd s corps of the mort ex-
perienced men 88 examiners. specification writers, an,
traftarnen that can be found, many of whom have been se-
weted from the ranks of the Patent Office,

SIXTY THOUSAND wventors have svalled
themaeives of Muno & Co.'s services in examining thelr in.
ventions, and procuring thelr patenta.

MUNN & CO. in connection with the publication of the
SOIENTIFIO AMERIOAN, to ine In 4
sonfer with Inventors, prepare drawings, specifications, nnd
wagnmentaattend to fling spplications (o the Patent OfMoe
paylng the government foos, and  watch each case stap by
stop while panding before the examiner. This & done
through thelr branch ofies,corner F and Tth Streota, Waah«
mgwn.  They also prepare and flle caveats, procure doslgn
patenta, trademarks. and relsuon, sttend 0 rewcted cases
(prepmred by the Loventor or other attorneys). prooure copys
dghta, sttend W Interforences ¢ive written opindons on
mstters of wlnngemen'y turniah coples of patents: in Mot
Atlena Lo every brunch of pawnt busin~es poth in this and
In foreign countries,

Patents obtatned (0 Cansda. England, Franes, Belglum
Germany. Bussls, Prussis, Spam, Portugay, the British
Cowmes, snd all other countrios whore patents an

granted,

A dpecial notioo s made In the Bormwririo Asuenioan of
All lnventions patented through this Agency, with the
oame and residence of Lhe patentes,  Patents are ofen
8ol in part or whole, W persons  sttracted 1o the mventhon
by such notice.

A patnphiet of 110 pages. containing the laws and fal) di-
rections for obtatning United States patenta aiso s elronisr
pertuning exciumvely W0 Foregn Patents, stating cost for
fach sOuNWY, fne Eranted, ete, sent free. Addross

MUNN & €0,
Parkisters BSULENTIFIO AMERIOAN,
87 Park luw, N, XY,
Buaxcy Omn—Cornar F and 7ch Streots

Washagton D

( (' R (‘0\‘ ERING FOR BOILERS AND
ES saves T\rem Cent In Fael,
(‘R l-bL‘l‘ C!-Al NT, AND PAINT FOE
BUUFS I8 the best Io tbe mrtct.
Co.

Asbestos Feiting

o R)%=R22 Tront St NLY,

‘r{m JImproved Foot Lathes.

i Small Engine Lathes, Small Gear
i Cutters, Hiaod Plavers for metal, Ball
Turoing Machines, Slide Rests, ‘Foot
Scroll ws for light and bheavy
work,8mall Power Scroll faws, Foot
Ctroular Saw Machines. The very
oest.  Maoy readers of this T hnre onr of them.
Cataloges (ree, N. M l!.\r..l?e N H
Just toe articles for Artisansor Anuteun

HOUGHTON'S AUTOMATIC nom PUMP,
Worked by the surplas heat nl the Kitchen range, esia
Hishes and malntalns a flow of water from the well or els-
tern to the tank a' the top of the house, without attendion
or expense,  Kunough for all ordinsry household uses
Good mechanica wanted to make and (ntroduce them in
various parts of the country, Vor full descrivtion, &c..
nddress, with stamp, CHANLES HOUGHTON, 40 Wate:
Street, Boston, Mass,

Corrugated Iron

Iron nulmmrn Roofs, Shutters, Doors, &

Y (RON URIDOT @ uum- Q0L
Ofics 5 Dey 8t,, New York.

Send for (.ln:u are,

Sddress JUHN A, GUEBLING & S80S, Manutaciur
ers, Trenton. J.,oor 1T Liberty 8t,, New York
Wheels and ftope for conveylig puwer iong distances
Soua for Clronlar,

Mnrm mp ovod Nt IM mr mnkl
SHINGLE ¥ HERDING AVES
yle makers of me well Kuown Im-mn lnl u\ i) I‘nx't‘

RINXOLE AND HEADING BAWING Macutse, Forclreulars
addross THREVOR aCo, Lockport, ¥ %,

PERFECT

NEWSPAPER FILE.

00

The Koch Patent Flis, for

! !'ru!nu and (mmllhlﬂl has
price redoced

rOMIIYING DOWspapers
wen recently lmprovec
Hubscrfhers to the SOLEXTINIC AMS.
... AN Cap be -um-llnd for the 10w price of §1.9 by mall
of §1.3 at the ofMice of thi - mper, Heavy boar sldes
tnscription, ** SCIENTIFIC ntll JAN." mmgiit., Ne
cossany for every one who whhn O preservo the pape:

Addros MUNN & CO,,
Publishers  SOUENTTFI0 AMERICAX."

V. Carpntnr. Aunu

T,
Box 798, New Yurk eny,

Machinists’ Tools.

RXTRA ARAYY AND IMPROVEL PATTRERNS,
LUCIUS W, FOND. MANUFACTURER,
Worcester, Mass,
WARBROOMS % 1 IPERTY 81 .
C Lathes Ploars Boring M ts Drills au ar Owb-
fers a dpecinty.

STANDARD BRICK MACHINE.

by A. M. & W, 8, Oramy Point, Rookland
”.‘k NoA T nrl,!ml of nll 1riok Machfi os oYJror
nnyimn gond for Cuts and Price List of 1t, and all arti-
olos us

i TINTE €Sl

Ad'.rﬂllnl Mtll‘.

l{ OGERS' TANNATE OF 80DA DOILER
; ¥ealo Preventive hus been In nne for elght years,
wid han the ungualified approval of o at number o
our st engineors and seientific men, The makers claim
that it is the hest preparstion for tie prevention snd re-
moval of scale ever offered (o 1he ubllr & centa per
pound. Send for book on ** Hofler Incrustation,
JOB, G. ROGERS & (.() Madison. Ind.

The Improvement in Fulling Btocki

oan be attached to any hlllns hammeors now in_ui

requires no more power, and less room It vllll do tho
suino work in balf the time, at loss r‘e ’ycu-
lars, nddress FULLI\u ML L CO,, lddlalown. y

NOTICE,
All persons are cautione | 10 take no assignment of, or
any rights whatseover ander Letters Paient, for an 'm-
rov t-munl on Hunnh (-ur for Vehicies, llvntd b’
Jnited »tates BES, dated May 1%h, 154, Hom
feter B, C um.(nulmlu s the sald l‘ntem 1s the exclusive
Jsroperty of the undcr-luncd copartnership,
K, I‘Nl OllAll & COMPANY.
l\rnﬂehnm Pa..

(CoL'b"’daim
SHAFTING

Lhe mCL that (i sualUiug Ger 30 gt sleser
strength, & flacr Onlah, and s truer o me. thn lnr
ther nouse, renders it undoubmﬂy Lthe miost ecol
Wearcals) e sole maunufacturers of the CELEARATED
contir s’ Par, CourLixag, and rurnlnh Pulleys,

M., of the most approved llg s, Price list mal on
|ppllcnlluu w JONES & LAUGHLINS,
Try Street, ind and Srd A venues, Pitts , s
" Stocks of thils M'"i in non and for sale r
FULLER, DANA on,
GEO. PLACE & ok & i mbers street, N. Y.
PIERCE & WHALING Milwankon. Wis

;ILHAHINUN MERIAM & CO.,

Munufacturers of the latest improved Patent Danml'
Woodworth Planing Machines Mnchlu. !nn o
\lomlng. Tﬂlnnlnl. Mortisingz, Bor “hapivg, Vertical
ind Circular Re-sawing Machines, § -' Mills. Saw Arbors,
Ic ol) Q-- valiway, Cut.off, and Rip-saw !lldml..
ke and Wood Turniug Lathes, ang varfous other llndl
Wocd-workiug Machinery. Catalogues and
sont ou spplication, Manufactory “on:eucr.
W eliouse, 107 leenv Street. Nr." York

NON-COMBUSTIBLE STEAM BOILER & PIPE

|ICOVERING

ten 1o twen cent. CHALMERS SPENCE CO
oot E b Birect N Y5 120 N. 04 St.» S¢. Louls. Mo. "

“h

OoF THE

SCIENTIFIC AMERICAN,

FOR 1875,
THE MOST POPULAR SCIENTIFIC PAFER
IN THE WORLD.

THIRTIETH YEAR.

VOLUME XXXI|—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
1575, a new volume commenced. It will continue
to be the alm of the publishers to render the con-
teats of the new volume more attractive and use-
ful than any of its predecessoms.

To the Mechanio and Manvfacturer,

No person enguged in any of the mechanical purs
sufts should think of dojug without the SCIENTIRIC
AMERICAN, Evoery number contuins from six to wn
o igravings of new machines and inventions which
oA1not be found In any other publication,

The SCIENTIFIC AMERICAN is devoted to the
Interests of Popular Sclience, the Mechanio Arts,
M inufactures, Inventons, agriculture,Commarce,
wd the fndustrinl pursuits genorully 3 and (t (s val-
wble and instructive notonly 1o the Workshop and
Manufactory, but also in the Houschold, the Li-
vy, and the Road ng Room.

By the new luw, the postuge must be pald In
wvanee In New York, by the pubiishers; und the
wibseriber then rocolves tho papor by mull free of

e,
TERMS,
One copy, one yoar (postuge lncluded). ... &
One copy, s1x months (postage included). ...
One copy, theeo months (postuge tucluded). .
ono copy of Bolentiie Amerioan for one
year, and one copy of engoaving, * Men
Of ProgrOlY s s snasnenviticst bt ITE Snd
Une copy of Sclientfic Amerioan for one
year, and one copy of * Salence Record™
POCIBHE. S, vave ousbonivarensrshonsntmeiis SIRRIE)
Remit by postal ordor, deaft, or oxpress,
Address all lottors and make all Fost Office or-
fors and drafs payabio to

MUNN & ©CO.,

37 PARK ROW, NEW YORK

10.00

HE * Savotific Amweriean {s priuted with
cuu zxr.v mlﬂ(!ml. cu 'DI& Tﬂ‘“




