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IMPROVED DEODORIZING EXCAVATING APPARATUS,

Wa devote our Inftinl pago this week to ongraviogs of an
improved upparatas for romoving any kind of thick, semi-
lquid material,or fluids heavily Inden with solid obstructions,
from vaults or excavations, Tho widest application such a
wachine necessarily finds s in the cleaning of cesspools,
and similar receptacles for refuse, for which work it Is re.
markably well adapted in construction. The device, as re
prosented in Fig. 1, conslsts of a pump which raises the
material and forces it Into the tank. The air at the same
time driven into the latter, escapes through a deodorizer
shown at the front part of the truck, and is there deprived
of all noxious emans-
tions by percolation

through & suitable ; ‘\§
chemiecal solution. In Sy

this last respect the
apparatus differs from
others, in which the
deodorization is ac.
rnmplhhod b’ fore-
ing the air through
burning charcoal ; and
among the advantages
thus claimed to be
wl“ﬂod, besides the
wore complete re-
moval of foul smells,
is the obviation of
spurks from the fur-
nace, which a strong
blast might throw
upon and thus endan.
ger  adjacent build.
ings.

The essential fea.
tures of the system
Jie in the construction
of the pump. This
consists first of a bar
rel, mounted on trucks
aod provided with
handles for conven
jence in transporta-
tion, and second, of a
s»imple pump cylinder
placed at right angles
theret) and contain-
ing o piston operated
by the Jever shown in
the hands of the
figure. To each end of the barrel is connected a section of
hose, by means of asimple and effective form of coupling.
The pipe which leads from the vault is secured to the more
elevated end of the barrel when the latter is placed for work-
ing, so that the natural tendency of the material is to flow
directly into the pump. The other hose of course leads
from the pump to the vat in which the refuse is carted
AWAY,

In sll apparatus designed for pumping out the contents
of cesspools, ete., the main difficulty encountered is to con-
struct the valves so that they will allow of the passage of
solid substances as large »s the pump barrel will admit, and
at the same time remain tight for fluids: and this without
becoming choked so as to render necessary the repeated dis-
memberment of the machine in order to clear them. In tan.
peries, where similar material is dealt with, the old boot
log valve has long been employed ; but to this the objection
is urged that gravel or small solids are lisble to fall botween
the sides of the valve sod the barrel, and so ultimately to
prevent the opening of the valve. To obyiate this trouble
the novel form of valve represented in Fig. 2 has beon de-
vised, and to this it is desired especially to direct the atten.
tion of the reader. It consists of a section of strong rubber
tube, A, inserted into the barrel, B, for some distance from
the end. This done, the lower edge of the tube at the end is
brought up sgainst the upperand opposite edge, and the two
thickpesses of rubber are fastened together and to the inner
poripbery of the barrel. A metal strengthening plate Is
added to the valye, and to this is hinged the spoon-shaped
plece, C,

From this construction it will be seen that the action of
the pump mus’ draw the material under the tube and be-
twoen it and the barrel, nnd further that any solid capable
of being pushed between these surfaces will easily pass
through. The return stroke of the pump, forcing back on
the valye, acts on the inside of the tube, B, pressing the same
tightly sgainst the entire periphery of the barrel. The ob.
jeet of the metal plece, C, s to recvive the compact of hard
substances and thus shield the rubber tabe. The inventors
Inform us that,no matter how large the object which, st the

end of the up stroke of the pump, may romain oaught be-
twoon the ontalde of the tube and the inside of the barrel,
the rubber on the down stroke will bo forced around the ob.
struction, and sutficient surface will pack against the barrel
to render the valve perfectly tight.

One of these valves is placed st tho inlot orifice and the
othor at the outlet, each opening in the same direction, so
that the up stroke of the pump which opens the Inlet closes
the outlot, and vica versa, No material passes through the
piston, and only liquid matter comes in contact with that
portion ; sand, gravel, stones, ete., belng heavior, fall to the

bottom, thus avoiding all grinding of the cylinder, while
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JOHNSON AND NETTLETON'S DEODORIZING EXCAVATOR.

from their own gravity they move forward to the mouth of
the second or outlet valve.

The inventors have exhibited to us huge stones and ob-
structions which it would appear must prove a stoppage 0
any pump, but which, they affirm, were easily drawn through.

The apparatus Is now on oxhibition at the American Insti-
tute Fair in this city, where it may be inspected. Patonted
by A. W. Johnson and Y. A. Nettleton, June 15, 1875. For
further information address the manufacturers, Messrs,
Mathewman & Johnson, New Haven, Conn,

Jolnts In Carpentry.

Professor Rankine sums up the principles, which should
be sdhered to in designing joints and fastenings in carpen.
try, concisely us follows: 1. To cut the joints and arrange
the fastenings soas to weaken the pleces of timber they
connect as littlo as possible. 2. To place each abutting sur-
face in joint as nearly as possible perpendicularly to the pres-
sure which it has to trapsmit. 8. To proportion the area of
each surface to the pressure which it has to bear, so that
the timber may be safo against injury under the heaviest
load which occurs in practice; and to form and fit every pair
of such surfaces nocurately, in order to distribute the stress

uniformly. 4. To proportion the fastenings so that they

may be of equal strongth with the pleces which they connect.
. To place the fastenings In oach plece of timber 55 that
there shall be sufficient roalstancs to the giving way of the
joint by the fastenings shearing or crushing their way
through the timber.

The Sinking of the Vanguard,
One of the finest vessels in the British navy, the Van-
guard, was recently sunk by her consort, the- Iron Duke,
through an sccidental collision during & fog. The Vanguard,

it seems, was leading, and, suddenly sighting s Inrge mer-
chantman ahead, in accordance with the usual rules of the
road ported her helm.
In %o doing she pre-
sented her broadside to
the Iron Duke, which,
though rndered Iovi

sible by the fog, was
closely following, Be.
fore the Vanguard
could get out of the
way, the Iron Duke
crashed into her, Both
vessels wers heavily
armored, and both es-
pecially built for ram-
ming. The result was
that the Iron Duke's
prow cut ioto her con-
sort’s broadside as if
it were so much paper.
The strict discipline of
the man-of-war avert.
ed what probably
would have been, ina
merchant  passenger
vessel, a fearful loss
of life, as, in the very
short time which in.
tervened between the
shock and the sinking
of the ship, the entire
crew of 450 men was
safely removed in the
boats,

The vessel cost, itis
said, £2,500,000, and
this loss is still far.
ther increased by all
the personal property
of the crew sinkivg
with the ship, The casualty furnishes, however, an expen.
sive but nevertheless valuable experiment as to the powers
of the mm. The Vaoguard is the first modern ironclad
upon which the capabilities of this terrible weapon bave
been tested. Even the very heavy armor proved no protec
tion to the blow delivered at the moderate speed of five knots
per hour. The effect of impact, bad the ironclad been dri.
ven at double or treble that speed, as she might be, can be
imagined,

The Vanguard was well provided with compartments, but
these, though airtight, and hence buoyant when sealed,
were, at the time of the accident, not all closed. To those
that were shat. the fact of the ship's remaining above water
as long as she did (one hour) is due.

Dr, Leverett Bradley,

Dr. Leverett Bradley died recently in Jersoy City, N, J,, in
the 77th year of his age.

For a number of years past Dr. Bradley has been waell
known as an electrician of considerable ability ; but ho is best
known from the invention, which he pateoted in 1865, for
winding helices with uncoversd wire. In 1830 ho secured
a patent for an automatio telegraph apparatus, with which,
on a short cirenlt, he succeeded in recording about 15,000
words per hour, but he was unable to practically work the
apparatus on a telegraphie line of ordinary length,

In 1873, he obtained a patent for an apparatus for electrio
weasurement, being a combination of a tangent galvanome.
ter and rheostat, which proved very successful, and is now
being much used in colleges and other institutions of learn.

ing us a means of instruction aod experiment,

Professor Samuel D, Tillman, LL.D,
The death of Professor Tillman, which ocourred on the 4th
of September last, will be deplored not only by the members
of the American Institute, with which society he has been
identified for many years, but by scientific men throughout
the country. Fow men have attained so wide a knowledge
of every branch of mechanical, scientific, and general learn.

ing; and few have worked more earnestly in behalf of the




entor, and toward the fartherance of
m Professor Tillman was a native of
and was born in 1808; he ‘;duml st Union
subsequ studied law, About twenty years
: m?ﬂi and devoted himself to scientific
terary pursuits. Becoming & member of the American
1} Institute, bo was elected ding secretary and also
© chairman of the Polytechnic Club, which positions he held
at the time of his death. Ho edited the transactions of the
Institute, pablished annaaily, and also wrote several essays,
pally on musical and chemical subjects, which exbibit-

od marked ability and originality of thought.
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THE ERELATIONSHIPS OF NATIVE AMERICANS.

There has been so much wild gussswork indulged in,
with regard to the origin and racial affinites of the natives
of thix part of the world, that any new attempt to determine
who they were or where they came from is more apt to be
received with derision than with over credulity. History,
tradition, and archmology have been appealed to, in turn
and all together, to settls the question, but it has refused to
bo settled. Now the younger science of compartive philology
essays the task, with, let us hope, a better promise of wue-
cons.

The task is an enormous one, since all the dialects of
America must first be compared with each other, then eal.
Ioctively with all the dislects of the old world, particalarly
with the littls known dialects of the old world of antiquity,
Unfortunately the task is too generally complieated with
irrelavant questions of migration, polnts of original disper-
slon, routes, ete., questions which there can be Jittle hope of
anawering save for the most recent of national origins and
movementa It liew with geology—not history or philology —

ta toll where man originated, and when. In course of time,
mny be,traces of man's enrlisst migrations will be discovared $
but for a long time, probably, the data for determining the
order of hix conquest of the earth must remain hidden under
soil and wen. Certalnly evary attempt to aecount for the peo:
pling of America by migeations along oxisting routes munst
be obvionsly absurd, since the avidences of man's presenco
here point to an age anterlor 1o the geographical conditions
by which those routes came into existence. Whether the
new world was first settled from the old, the old from the
new, or both from some continent now submerged, there Is
a8 yet no evidence for deciding. We doubt the possibility
of determining alwalutely the relationships even of thoge
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comparstively modern races whose names appear in the
songs and traditions of the early history.

Still, comparative philology has done much toward making
out the affinities of existing races in both worlds with those
that preceded them at the dawn of the historical period ; u_nd
the linguistic connection between the native races of America
and those of the eastern hemisphere seem to be far closer
than has been supposed of late,

Sefior Lopez, who has given much time to the study of the
languages of South Americs, goes so far as to assert, in his
Races Aryennes du Péron.that the descendants of the Incas
still speak an undeveloped Aryan tongue; and that their an-
cestors must have come from the same stock which fur-
nished the great inflec'ed languages of Indin and Europe,
our own among them. He finds their language—the Quichna

still spoken over a large part of Ecuador, Peru, Bolivis, and
the Argentine Republic—full of Aryan roots, though it re-
mains at & pre-Aryan grammatical stage, the agglutinative,
His inference is that,before the grammatieal forms of Aryan
speech had been developed, there had been a separation of
the people speaking the yet undeveloped tongue, the por-
tion represented by the ancient Peruvians failing—as all
non-Aryan races have done—to carry on their linguistic
changes to the inflected stage.

The author of the Iatest comparative study of the dinlects
of America, Robert Ellis, is quite willing to grant that the
Aryans were akin to the ancient Peruvians (all Janguages
pointing more or less clearly to a single original source),but
not that they were next of kin. ““The American nations,
considered as 1 whole,” he says (Perucia Soythica. page 3,)
“and the Iberian and Turanian nations on the shores of the
Pacific opposite to Pern, must, I think, stand before the
Arynus in this respect.” In other words the Quichusa lan-
gunge is a highly developed representative of the American
family of langunages, and these as a whole are more nearly
related to the Iberian and Turanian languages than to the
Aryan. Indeed the Americans,the Iberians,and the Turanians
are regarded by him au branches of one race—Rask’s *“ Scy-
thians."

Evidence of the close relationship of the Quichus language
with the other dinlects of Americais found in their numerals.
Comparing them again with the numerals of Afriea, Asia,and
Europe, the nenrest parallels are found among the Turanians
(Tungusinns, Samoyeds, Turks, Chinese, Siamese, Malays,
ete.), and the Iberinng (Circassians, Georgians, Basques, etc.)
The Aryan and Semitic parallels are more remote. *‘ The
Quichua numerals,” says Mr, Ellis, “ plainly connect the
ancient Peruvians with he nations of the old world, their
nearest kindred there appearing to be the Turanians, espe-
cially those of the yellow race ™

The same is learned from a comparison of the personal

pronouns of these different peoples: and similar testimony is

borne by the parallels existing in American and Turanian lan-

guages between the forms of words for man, woman, head, hair,

eye, nose, mouth, tongue, ear, hand, foot, bone, blood, sun,

moon, star, sky, day, night, tree, stone, egg, bind, fish, ant,

etc., words sure to be found in every language, however

primitive, and of such common use that they are little likely

to be lost or changed in course of centuries. The inference
drawn from a comparison of this class of words, as found in
dialects of every race and every part of the world, is that the
ancestors of the Iberians, the Turanians,and the Americans
were more closely united to each other, by race and speech,
than either of them were to the Aryans, the Semites, or the
Negroes. Inother words any tribe of Indians is more directly
related to the Chinese than these are to the Hindoos: more
nearly related to the Basques than these are to their Spanish
peighbors.

Supported as it is by much evidence drawn {rom the stores
of archmeology, architecture, national customs, ete., this
testimony of comparative philology seems worthy of a good
deal of credit. If future researches sustain it, our fast de-
caying Indians might boast—if they were able to appreciate
the honor—of family ties of no mean order: with Etruria of
old ; with the mighty Empire of Gengis Khan in Marco Polo’s
day : with China and the rising empire of Japan in our own
times.

AMATEUR ENGINEERING,

An eoffect of the widening nuse of steam machinery is that
It tends to raise up s multitude of men who—trusting rather
to that familiarity which breeds contempt than to the prac-
tieal knowledge of the nature and properties of steam which
every trustworthy engineer must have—are ever willing, if
not eager, to step into the engineer’s berth. They have scen
an engine ron, day in and day out. Perhaps they have helped
oceasionally to run one. At any rate, they have worked
about an engine a good deal; and as the engineer does not
impress them as . man of remarkable ability, they do not
ko0 why anybody eannot do as well as he. At least, they
are confident that they can, and, in case of omorgency, are
willing to put thelr knewledge (or their Inck of It) ton test.

When the emergency arises, employers nre too apt to give
such amateur enginecrs a chance to try thelr hand. The
nctunl engineer Is onllod off suddenly, in slck, or othorwise
kopt from his post. Somebody must take his place or every
body must stop work, What shall be done?

Digk s handy, Not a rogular engineer, to be sure, still a
bright follow who knows an engine well enough to keop It
ranning If all goos right; and the partieular engine, the
ongineer says, i In such good condition that it will almost
ran iwelf.  So Diek s ealled in and the gap Is illed, Some
times the englnear Is away longer than was antlcipated ;
rometimes hio never comes baek, Dick hns done well so far;
he hias gained some exporience in earing for the engine: and

if ho in willing and modest in his charges—al cqurso, he
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won't expect a full fledged engineer's pay at first—his sud -
den promotion is likely to be & permanent one.  He may turn
out equal to every emergency : then, again, Le may not,

It is not Jong since a case of the kind resulted, in our har.
bor, in the blowing-up of a crowded ferry boat. There way
a terrible list of killed snd wounded ; and Dick (an illiterate
negro) was returned to his proper place as deck hand or fire.
man. It was criminal, in the first place, to Jet bim step out
of it.

But a few weeks since an English manufactory was blowy
up, killing several workmen. The regulsr engineer wyy
nbsent, sick; and the substitute, who succeeded in making
such s mess with things, was one of the workmen, promoted
for the occasion on the strength of his pretended ability 1o
run an engine—ability gained from observation, apparently,
since his engineering education was but the slightest, and
his practice as limited as it was disastrous.

With characteristic deference to the rights of property, the
coroner’s jury in this case modestly suggested that, in fature,
tbe proprietors of the works would do well not to trust their
boilers with any one in whose capacity they had not perfect
confidence!

In a lending family paper we saw, the other day, & well
written story, telling ““How Tom became an Eogineer.”
Tom was of the genus loafer: specific habitat, a country
railway station. The hight of his ambition was to run an
engine. A commonplace lad would have gone to work in a
locomotive shop, or, more modestly, would have begun by
shoveling coal as fireman. Not so Tom. He was to be
engineer or nothing. So he loafed abont the station, watch.
ing his opportunity. His time came with a swash-up on the
rond, n relief train called for, and no engineer atband. Of
course Tom volunteered, was nccepted, and performed his
task with the éan of all great genivses, Equally of course
he was thereupon made master of un engine, and speedily
rose to be president of as many railways as if his name had
been Tom Scott.

The morsl of the story is plain, and very encouraging to
all boys given to loafing about railway stations. It is sig-
nificant, too, of a prevalent belief that the art of managing
an engine comes, like Dogberry’s reading and writing—by
nature. Such a belief, however covert, cannot prevail to
any extent without frequent oceasion for putting it into
practice, With regard to the entrusting of boilers to incom-
petent amateurs, we have evidence for believing it far too
common. The wonder is that more explosions do not oceur .
and the risk of serious accident from this source is likely to
continue just g0 long as presumption and general smartness
are nllowed to take the place, even temporarily, of technical
skill gained through patient and studious spprenticeship.
Steam is a clever giant. an obliging servant: but, hike all
giants, it will not stand fooling, and is obedient only when
under the band of a master.

TEASPOONFULS,

Everybody knows that cookery book recipes are rarely
exact. They say what they do not mean, and do not say
what they do; and in the majority of cases, leave no small
amount to be interpolated or understood by the wisdom of
the user. To them is to be ascribed such standards of
measure ns the teacupful, snd the teaspoonful or tablespoon-
ful; and occasionally the exasperating pennyworth or hand.
ful. So long as the cookery originators keep these stand.
ards to themselves—even if they must, in their multita.
dinous publications, inflict them on the unfortanate house.
wife—we shall not complain, because we are used to it; but
is it not about time that some one's voice was lifted up in
condemnation of the tablespoon and teaspoon being measures
in physicians’ prescriptions? Will some M.D. give us his
idea of a teaspoonful? “‘A drchm,” he will probably in.
form us. Then why not write dmchm on the prescription?
Because every one has teaspoons, and few have drachm
measures, perhaps? See how absurd this is. We took ce-
casion recontly to ask a large silver ware dealer how many
sizes of teaspoons were made., He could not answer us defi-
nitely, but he supposed more than a dozen. He showed us
four teaspoons, of which one was fully twice the size of the
other. One held fully a deachm and a half, the other per-
haps two thirds of a drachm, These variations were in
teaspoons known as teaspoons to the trade. When we con.
sider that every thing smaller than a tablespoon, from a
moderate sized dessert to the smallest coffee or berry spoon,
is known to the average housewife as a teaspoon, the
chances of still further varistions are groatly increased.
Again, the sixes of the spoons follow closely the prevailing
fashions. At present, the style is large: fifteen yoars ago, it
went to the other extrems,  Consequently, a recipo in an old
book whioh talks abont teaspoonfuls is certainly unrelin
ble now.

A manslaughter case came before a coroner’s jury In Eng-
Iand recently, on this very polat. The prescription gave
directions to give a child a teaspoonful of a drug of which
s small quantity would not ordinarily be deadly. A big tea.
spoonfal, probably balf as much again as was contemplated
by the prescriber, was administered, and the child died. The
Jury took these faots into conslderation, and found u verdict
sccordingly, which absolved the person who followed the
directions of the prescription from Lilame,

Tt in o vory oasy thing to abolish this arbitrary standard,
since a simple and very excellent substitute is found In
spotheearien marking the sides of thelr phinls in deachis,
ote., an they now do thelr glass measures. This might easily
Le done by projections on the glass, made during the shap
ing of the bottle, Then the patient can have tho oxmt
amount given 10 hig in o teaspoon of any kind, shape, sine,

or pattern,
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PROPORTIONS OF BOILERS.

A common question, among the many that are sent to us,
Is as follows: * What are the dimensions of a boller suitalie
for an engine of a given horse power?" It Is lmpossible to
answer this quostion generally, from the fact that the econ-
omy of engines of different deslgn varies %o greatly, Thus,
while a large engino of the most approved form may produce
an indicated horse power with a consumption of 15 bs. of
stsam per hour, It Ix not uncommon to see engines which re-
quire many times this amount. When the amount of stenin
required, however, Is known, it in possible to glve approxi.
mate figures for the dimensions of a boiler that will evapo
rate this amount of water, and an approximato estimate can
also be made of the quantity of steam which will be required
for any particular style of engine. We propose, In this arsl-
cle, to consider these questions In detall, and give plain
rulos, which will doubtless be of Interest to very many of
our renders. The dawa upon which these rules have been
constructed ure taken from tho most relisble records at our
command, and give the results of average performance; so
that very good boilers will do much beotter than is indicated
by the rules, and some few will fall below this standard.
This, however, is to be expected from any general rales for
onses of this natare,

A. Dimensions suitable for a boller which s required to
have a given esaporation :

(@) To ascertain the grate surface, In square feet: Divide
the number of pounds of water to be evaporated per hour,
from and at 212°, by 75, for cylinder boilers; by 77, for flue
boilers; by 78, for tabular boilers ; by 80, for locomotive and
vertical bollers,

Evaporation “ from and at 212°" signifies evaporation at
atmospheric pressure, from feed water having a temperature
of 213°.  This ia assumed as a convenient standard, since ln
practice the pressures at which evaporation takes place and
the temperatures of the feed water are quite variable. Two
tables are appended, by the ald of which the necessary re.
ductions can readily be made. The second table is taken
from Professor Rankine’s ** Treatise on the Steam Engine.”

TABLE L—~PFRESSURE AXD TEMPERATURE OF STEAM,

Y Sk TFRRme” | T nee: TR
0 212° 110 3447
10 280" 120 350°
20 250° 130 356"
#0 A4 140 861°
40 W 1350 360"
30 208" 160 370°
60 807° 170 375"
0 316" 180 370"
80 324" 190 384"
90 3%1° 200 388°

100 338"

TABLE IL—FACTORS OF EVAPORATION,

Tewmperature of the feed water.

Temperature | i or.
Sithe  |"® @ e w we e e e e e ne
;L. 18 1T 1IS 1IS 11 100 1O 106 300 10 10
... 19118 116 M 1052 100 108 106 100 1 16
B evriann 13 I U RO Y e 1 e 1 e
oo e 12T UE LIS 1 VI U® 16 10 1N e
W . 13 1 IS 116 1°M M2 10 1'es 108 1008 1R
vl 13 PP 118 16 1M TIR LI 0o 107 106 1
B0 18 T2 TS 197 105 108 U 1O 10T 105 1008
b LS P - B B G L B T B L Bt U B B G0 (A0 {0 R BV
... 12 12 P 11 116 I 12 1010 108 1006 S0
ne.... ... 12 12 MO KT 118 11 1 10 107 1
;. 1B IA U ST 148 115 U 1 10T 1008
o 13 1'S 1'2 13 VI8 16 'l 1732 1°00 108 108

The following examples will illustrate the use of these
tables:

If a boiler evaporates 8} Ibs. of water per 1b, of coal, the
steam pressure beipg 150 1bs., nnd the temperature of the
fuel water 120°, what is the equivslent evaporation from and
at 212°¢ The temperature of the steam is 366°. According
to table 11, the factor of evaporatiou is about 1-15 (using the
temperature of steam and feed water in the table, nearest to
those given in the example). Hence the evaporation at and
from 212° is 1°15 times 84, or about 0% 1bs. of water per 1b.
of coal.

Suppose that a cylinder boiler is to be proportioned for an
evaporation of 500 Ibs. of water per hour, at a pressure of
75 1bs., the temperature of the feed water being 80°. The
equivalent evaporation will be 1°17 times 500, or 585 lbs.,
snd the grate surfuce 685 divided by 75, or 7.f; square foet.

(b) To nscertain the heating surface in square feet: Multi.
ply the grate surfuce by 11, for cylinder boilers; by 17, for
flus boilers; by 30, for tubular, locomotive, and vertical
boilers.

(¢) Toascertain the cross section of flues or tubes in square
fest: Multiply the grate surface by 0184, This Is an aver-
sge value for good practice, and it can be varied between the
limits of 0°126 and 0148, as may be most convenient,

(@) To ascertain the length of boiler: Cylinder bollers
should be from 10 to 12 times the diamoter ; flus bollers, from
b to 6 times the dismeter; tubular bollers, and shells of loco-
motive and vertical boilers, from 8 to 3} times the diameter,

T'hiere i very groat variation from these figures in prac.
tice ; but the numbers given above represent the most gene.
ral limits, so for as they can convenlently be clussified,
There are some other proportions which are of Interest, such
as ares over bridge wall, and size of chimney. Theso may
be given in & future article treating of the setting of bollers,

B. To ascertain the quantity of water that must be svapo-
rated to supply an engine of & glven horse power

[In detormining this quantity, the computations are made
for woonll engines, such au were considered in the article on
"he Pawer of Buall uuglueu,“ page 48 af our current

volume; and in the use of the term ‘' horse power,” the
effoctive power that can be axerted 1o produes useful work,

and from which the power requlred w overcome the fricton

of the engine has been doducted, I to be understond, |
Multiply the number exprosalug the horse power of the
glven engine by the amount of water required por hour for

one horse pawer, as given In the nocompanying table

":.T:’.'.'.'."n'." ‘water por | Tmmare of walet ot
-~ sl Folte 4
per hour, Lt h;:::’n‘:;’u’n:”
10 118 0o 0
1h 111 70 1!
20 105 5O Gs
25 100 " L9
30 93 100 63
40 L2 120 4l
50 » ! 58
The following example calls for the applieation of all the

foregoing rules:

What are the dimensions of & tubular boller for an en.
gine that Is 10 develop 4} horse power, with & steam pres.
:um of 100 1bs., the temperature of the foed water being

to*y

The equivalent svaporation required per horss power per
hour Is 141 times 63, or 608, 1bw. The total equivalent
ovaporation Is 4§ times 60, or about 312 1bs, Hence the
grato surface, beiog the quotient arising from dividing 812
by 78, Is 4 square feet. The heatiog surface Is 30 times 4,
or 120 squnre feet,

The cross section of the tabes should be about 0 538 squsre
feet (4 times 0°134), or it should vary between the limits of

05 (4 times 0-125) and 0°572 (4 times 0-149) square feet,
— S

SUSPENDED ANIMATION AS A PRESERVING AGENT.

Among the many experiments which have been made in
order to discover some way of preserving fresh meat for an
indefinite period of time, none have 8% yot been conducted,
50 far as we are aware, with the object of finding out how
to keop the flesh other than in a dead state, to preserve, in
other words, the living animul itself. A rather anomalous
suggoestion, the reader may say to himself, for will not the
mere presence of life answer that end? Certainly,we reply,
if the animal be fed and cared for, and that Is not the ques-
tion. The problem we set out with is: How can we box up
an ox, for example, in the narrowest space, strike him into
the hold of n vessel, pile other boxes of oxen on top of him
like bales of goods, nail down the hatches, and transport
our bovine eargo for a hundred days’ voyage, and at the ex.
piration of that time take out our animals, kill them, and
proceed to eat them up?

In all original investigations, there is but one soures for
answers to our questions, and that is Mother Natare, What
hints, then, will that venerabledame accord. which seem to
bear on our subject.and through which at some time perhaps
a clue may be found leading to a solution? Three: first, the
power which some animals have of rendering their natural
prey utterly insensible for an indefinite period ; second, the
peculiar effect of cold on some of the lower animals, which
reduces them to a state not death, nor yet the ordinary tor
pidity caused by low temperature in other organisms; third,
hibernation. We propose to consider, briefly, each inturn.

There abounds in this country a peculiar species of wasp
kuown as the ““digger.” The male insect does no work, but
the female does the doable duty of bearing offspring and
providing for its wants. She begins by boring a hole in =
ciay bank, in order to form a nest, and then setsoutona
hunt for the peculiar spider or other insect which forms her
patural prey. Pouncing upon her victim, she pricks it very
gently with her formidable sting. No sooner is the wound
made than the assailed Insect falls paralyzed ; oven the great
tarantula succumbs as quickly as the tinfest spider. Seizing
the apparently inanimate body, the digger flies off 10 her
nest, therein deposits it, and, renewing her hunt, captures
victim after victim, until a suflicient supply is secured to
feed one of her larve to maturity. Then she deposits her
egg among the bodies, senls up the nest, Sets to work on a
new hols and a new hunt, and thus she continues until her
stock of eggs is exhausted, In course of time the larve,
soft white maggots, appear; but before they are ready to form
cocoons, several weeks must elapse, during which time their
nourishment must be fresh moeat. [t has doubtless already
been divined how beautifully Nature provides for this want,
for were the captured inseots shut up in the nest dead, they
would speedily putrefy and be unfit for their purpose. Kept
alive, however, though inert and senseless, they remain in
natural condition indefinitely, or untll eaten by the maggot;
and this is the effect of the digger's sting.  The wasp udmin.
isters a hypodermic injection of something—some virus, per-
haps, which paralyzes the brain and its sensory gangllia,
while the spinsl system remming nwake, Naturo suggests to
us & dofinite question to be put to ler, through the chemist
and physiologist, namely : What substance,injocted hypoder-
mically into the veins of an ox or sheep will reduce the ani.
mal to the state of the digger’s prey? What will produce
complete anwsthesis, to last as long as we choose, without
causing death or injury ?

To pass to the second hint: Dr. Girusselbuke, Professor of
Chemistry In the University of Upsala, Swoden, has sue-
coeded, wo aro told by a foreign sclentific contemporary, in
4o treating u little serpent, by cold, that the reptile, to all
appoarances, becomes dead, and as stiff and os rigid as
stone, By rubbing it, however, with some stimulating sub.
stance, the reptile revives and becomes as lively as when
captured ovor ten years ago. Now, thia is not the effect of
hibernation, for, as will bo seen below, thero In an entire

absence of {rritability—nor yet is it identieal With the tor-

e

pidity produced by cold. It ix & state difficult to explain,
and s the same aa that of several spocies of fish which, if
completely congealed, dle; but yet, when frozen stiff, pos.
sess wafficlent vital netion in the circulatory organs to ensure
thoir rovivifieation when thawed in warm water, What the
eondition Is remaing 10 be soen; and sueh an sxaminastion
would lead us to toe thought of whether thers is not & point
at which the higher animals way be brought to the same
state, If there i, then ean it be sttained by the skillfal use
of chiemieal freezing mixtures in Mea of feat Or, if 8o ox
oannot thus be reduced, ean he be rendered sctunlly torpld
by cold?

Lastly, we have to deal with the phenomenon of hiberna
tlon, or that peculisr lethargy Into which certain animals
fall, principally daring winter. During this period no nutri.
ment {s required ; the blood-making processes cease ; respi.
ration is very nearly or entirely suspended ; the heart beats
regulaily, but the circulation s very slow; the blood, from
the absence of respiration, is entirely venous, The muscy-
lar irritability of the loft ventricle, highly increased, how-
over, permits it to contract under the weak stimalus of the
non-oxygenated blood : and it is this exaltation of a single
vital property which preserves the animal life. Sensation
and volition nre quiescent. Respiration is, however, quiekly
excited by irritating the animal, and the eall of hunger and
the warmnth of rexurning warm weather will cause n cosss
tion of the lethargy. Hibersation Is, however, not due to
cold, since the tenrec, & noctarnal insectivorous mammal,
passes three of the hottest months in the year in that condi-
tion; and the hedgehog, the dormouse, and the bat hiber.
nate regularly every twenty-four hours. The influence of
cold ix due only to its tendency to produce sleep, to which
state of the body hibernation is closely allied, differing only
in degree.
skin, which isslowly abscrbed during the lethargy.

Whether it is open to discovery to find & way of making
Urutes hibernate, when that state is not pecaliar to them, is
a question difficalt to consider in view of the little that is
known regarding the trance condition in any organized being,
It 18 n wise law of Nature which provides for the animal in
seasons when its food is hard to obtain, or Is absent alto-
gether: and it is perhaps akin to that mereiful interposition
of insensibiliy which relleves the buman being at instsnts
of acute suffering.

Perbaps, some day, some one will find solutions to the ques-
tions suggested above. Perhnps we shall transport not merely
living brutes, butliving men. Imagine a military transport
ship, with the soldiers stored in tiers with the beef and pork
barrels, Perhaps Poe's sarcastic prediction, that the time
will come when, sick of the turmoils and troubles of life in
the nineteenth century, we will step across the street to our
physician, and have our animation suspended, say for a hun-
dred years or so, waking up in a new ers, will, at some
future period, be realized. There was a story once of
an ancient German being found frozen in the snows of the
arctic regions; and, on being thawed, his life returned. An-
other apocryphal yarn engendersd the item in the papers
that & live mastodon, preserved in the ice of Siberis since
primeval dsys, bad melted out and was roaming the wilder
pess of that country. Will thess be reslized? Edmond
About’s desiccated man with the broken ear, and Poe's re.
vived mumiy, are fancies absurd enough; but if we ever
succeed in suspending sensation and volition at will in the
animals next below us in the scale of creation, it isbuts step
to extend the same operation to ourseives.

SCIENTIFIC AND PRACTICAL INFORMATION.

BGEES IN THE UNITED STATES,

The California Agriewlturist says: There are two million
bee hives in the United States. Every hive yields, on an
average, a little over twanty.two pounds of honey. The
average price at which honey is sold is twenty-five cents a
pound ; so that, after paying their own board. the bees pre-
sent us with a revenue of £5,000,000. To reckon in another
way, they make a clear gift of over a pound of pure honey
to every man, woman, and child in the vast domain of the
United States, Over twenty-three and one third million
pounds of wax are made and given to na by these industri.
ous workers. The keeping of bees is one of the most pro-
fitable investments that our people can make of their monsy.
The profits arising on the sale of surplus honey average
from fifty to two hundred per cent on the eapital invested.

CEMENT FOR TEETH,

A rocipe for & new kind of cement for plugglog hollow
teoth Is published by Ostermeler, as follows: 7 parts burnt
lime and 10 parts glacial phosphiorie acld are mixed together
and pressed into the cavity, which has already been careful.
Iy dried,

A PHOTOGRAPHIC DIAGNOSIA
Dr. Ultamann, teacher at the University of Vienna, lately
read o papor before the Medical Soclety of Lower Austrin,
on the ' Use of Photography in Medical Studies.”  He men:
tloned, on the authority of Dr. Vogel, that an eruption of
small pox had been made evident by photography twenty-
four hours before it actually came out. Although no one
could n yet observe anything on the skin of the patient,
tho negative plate showed stalns on the face which perfectly
resombled the varlolous exanthem, and twenty-four hours

afterward the eruption bocame clearly svident.

Tur California orange crop of last season, received at San
Francisco, was the largest over produced in the State and
amounted to 5,280,000, principally grown in Los Angelos
county. The annunl requirements of the San Franclsco mar.
ket aro over 10,000,000, of which 5,000,000 sre l{mported

from Tabiti and Moxleo,

Most animals lay up a store of fat under the *
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Scientific American,

In the first case it is only nocessary to read the hight upon

Tho Instrument Hlustrated in our ongravings, designed by | the soale after each observation. To illustrate the second
Mr. R, Jahns, and manufactured by Messrs. Smith and Hiin. | we will take an example. Lot the hight of the fixed point
woh,of Barlin (Germany, 1s Intended for the solution of all prob- | be 88675 feot ; the scale on the instrument has to be ad justed
Joms on the field in surveying and leveling; horizontal and |as follows * The stafl has to be placed over the fixed point

yertical points being fixed at one observation,
and recorded on any desired seale, upon an
fndex plate. In addition to the instrument
fteelf, shown in Figs. 2 and 8, a plane table
and signal stafl are necessary. Two marks,
£ and g, are placed on the stafl, the distance
apart depending upon the scale to which the
indications on the instrument are to bo made,

The construction is based on the two follow-
ing equations: O : ¢==E ¢, nnd H : A=K : 0.

The values of these letters will be under-
stood by reference to Fig. 1. In this figure,
a' ropresents the indications on the plane ta-
ble of a point, a; & is the horizontal projection
of & point, g, the position of which is the
distance, H, above 2'; ¢ isa length in the
instrument itsolf; C the distance botween z
and y on the stafl, ay already mentioned, A
specialty in the instrument is that the verti-
cal portion, shown in Fig, 1 by {8, is, when
the instrument is adjusted for the points, 2
and y, always parallel to that line, therefore
an oxtension, d, of { b, corresponds to 2! in the
extonsion of # A, The hight, H, represented
in the instrnment by A, ean elther be read
from a scale or measured off.

To adjust the instrument it must first be
sot horizontally on the plane table by moeans
of the scrows, A and B (Fig, 2), the levels, B
and E', being used forthis purpese, the small
screw, A, carrying a point at the end, being
run out until the point at the end enters the
table, and round this the instrument can be
tarned. The vertical frame, 8 8, isthen shift-
ed to the end of the bar, X, and until the
small slide, ¢, is out of contact with the in-
ner surface of Fund K. The slide, V, car-
ries npon it, connected by a small lever, K,
the constant length plece, ¢, of the instru.
ment, and which is formed of a steel plate.

If P, Fig. 1, represents the point of which
the horizontal and vertical positions are to be ascertained,
the staff is placed vertically over this point. The screw, G,
Fig. 2, is then turned until the guides, F and K, are quite
closed, that is, until the steel edges, with which the guides
are provided, ure in contact. The telescope is mounted on
F in such a manner that its optical axis is parallel to the
steel edge. By manipulating the coarse and fine adjustment
screws, N and N', the bars, F and K, and with them the te-
lescope, are raised until the cross wires coincide with the
point, ¥, in which case the steel straight edge forms the
upper side, a i, of the angle, D, and the base of angle, A,
Fig. 1. Before and after each observation, the horizontality
of the instrument should be verified by the spirit levels. By
means of the screw, G, the telescope is set to the point, z,
and in this position the steel straight edge and the optical
axis coincide with the upper side of the angle, A, Fig.1,
while the straight, K, has retsined its former position. By
these operations the angles, D and A, are measured

Fig. 1

The frame, 8 8§, is then run back, until the small steel
plate, ¢, and the lever, R (which is always kept against it by
meansof & light spring, as shown in Fig. 3), come in contact
with the straight edges. Care must be taken, in order to se-
cure accurste results, that the pieces, ¢ and R, only touch
the steel edges, but are not pressed against them. When in
this position the frame, 8 8, is clamped to the guide bar, r,
by means of the set screw, V. On reference to Fig. 3, it will
be seen that the lever, R, is extended in front of the frame,
S8 8, and a similar extension forms a part of the slide, V,
and the ends of both these pieces have s line marked across
them horizontally,. When fixed, as before mentioned, a fine
adjustment for the frame, 8 8, can be mwade by means of a
microweter, U, and by this adjustment the lines on the ends
of the pieces, R and V, can be brought into coincidence,
Then the upper edge of X r will represent the position of
the point, b, Fig. 1, and the lower edge of i, that of point, 1,
in Fig. 1, corresponding 1o the points, z and y- The instru-
ment may now be checked for its horizontal adjustment ; and
if this be found correct, the head, P, of the spring pointer
may be depressed, and will make s mark on the paper upon
the plane tsble. The hight of the point, , is found by
means of the vernier, £, on the vertical scalo of § 8, Fig. 3.
In sscertaining the hight of & point, two cases may be consi-
dered: either the hight above & given datum line has to be
Ascertained, or the hight of & polnt aboye the common hori.
zon has to be found

JAHN'S UNIVERSAL SURVEYING INSTRUMENT.—Fig 2

on the ground, and the sitnation of this pointis recorded by
the instrument as described, and marked on the paper by P,
the frame, S8, being fixed to the guide bar, X. The scales
shown in Fig. 3 are then shifted by means of the screw, L,
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until, by using the scale, Z (for fifths and tonths), the read-
ing 6°75 appears. The revolving scalo, W, is then turned
until the figure 8 appears adjacent to the scale, 2, and coin-
ciding with the bottom line of the division on the scale cor-
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rosponding with the figures 675, By this adjustment the
Instrumeont s sot to the required seale, and hights of points
rocorded nra rond off without any enloulation, The figure
8 (of the quantity 880°70) In ndded to the readings so long e
the hights exceed 300 feot,

In ascertaining the differences in hight be-
twoen two stations, 1t 18 nocossary to aseortain
the hight of the horizon of the instrument on
the noale, Y. To dothis, the steel edgen of B
and K are brought into contact, and thege odgen
nre adjusted horizontally by menns of the wpj.
rit levels on the telescope, Fig. 2. The stes)
odge, I, s then lifted, and the scales on the
framo, § 8, are used as alroady explained ; and
when { is in contact with the steel edge, K,
the reading on the sealo gives the horizon of
the axis of the instrument, In measuring dif-
foronces of hight with reference to a point al-
rondy given, the situation plan is sttached to
the plane table, and the instroment is placed
on the plan in such & manner that the point, d,
is oxnctly over the given point, a. The tele.
seope is then set to any point of the staff, say
to y, the frame, 8 §, is shifted with its point,
P, over the corresponding point on the plan,
the slide, V, with the piece, {, is set in contact
with the steel edge, K, and the hight canthen
bo road off the seale, Y Y.

Specinl advantages are claimed for this in-
strument in preparing geological surveys, as by
the same observation hights and distances can
be recorded ; and when s suflicient number of
thess have been lald down, strata lines can be
piotted upon the field, For making transverse
sections, it also affords special facilities, asthe
vertical hights, ' /, are indicated on the ta
ble in horizontal distances corresponding to the
real distances, thus avoiding the necessity
of readings from the scale. The hights can
afterwards be mensured and written upon their
respective lines,

If employed as an ordinary leveling instru-
ment, no plane table is necessary, and it may
be screwed upon n tripod and adjusted in the
ordinary manner, The arrangement is such
as has been already described, that any desired
scales can be employed, the conditions regulating the em.-
ployment of these scales being as follows: 1, the distance
apart of the marks on the staff, and 2, the distance between
the upper edge of the lever, V, and the bottom edgeof the
plate,i, when Ris in such a position that the mark in fron:
lines with the fixed mark on the slide, V. Inthe ratio e:
Ew==¢: C the warious parts may be adjusted to sunit differ.
ent conditions: but it is advisable,to insure accuracy,to keep
C as large as possible,because the greater the angle of sight,
the more certainty there is of accarate measurement. The
most commonly used scales are supplied with the instru-
ment, and the subjoined table gives the corresponding dis-
tances between the marks on the staff:

Distance apart of
Length of Constant Signal Marks on Staff
Scale, ¢ in millimeters in meters
(millimeter=0'39 inch). (meter—393 Inches).

1: 200 15 3

1: 200 25 5

1: 500 10 5

1+ 500 5 2.5

1: 1000 5 5

1: 2000 2.5 5

In changing the scales, all parts already described, which
are connected with the slide,V, must be changed, and a new
scale inserted in the frame,S S,

Both of the signal marks on the staff are adjustable, and
are kept in the desired position by means of set screws. The
degree of accuracy obtained with this instrument is stated
to be quite sufficient for all practical purposes; and if the
observer works with care, remarkable precision is obtained.
The greatest source of error is caused by wear of the piece,c;
but this can be corrected by making allowance for the same
in the distance between the marks on the staff,

o

Wind Instrumonts,

Dr. Burg, a French physician, has published a little book
in which he endeavors to controvert, by reference to his own
observations and personal experience, the notion commonly
entertained that the use of wind instruments is injurious to
individuals characterized by pectoral weakness, He remarks
*“Many philanthropists, on seeing our young military musi
clans wield enormous wind instruments, have sorrowed over
the few years the poor fellows have to live. Well, they are
mistaken, All the men whose business it is *o try the wind
instruments made at the various factories before sending
them off for sale are,without exception, free from pulmonary
affections. I have known many who on entering on this eall
ing were very delicate, and who, nevertheloss, though their
duty obliged them to blow for hours together, enjoyed per-
fect health after a cortain time. Iam myself an instance of
this. My mother died of consumption,eight children of hers
foll victims to the same disease, and only three of us sur-
vive—and we all three play wind instruments. The day is
not far distant, perhaps, when physicians will have recourse
to our dreaded art in order to conquer pulmonary diseases.”

BATS are said to be lnvoton'to enemies to mosquitoes. A
gentleman in New Albany, Ind., it is said, keeps & bat in his

bedroom during the season, to protect him from these pests
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NEW TIDE AND RIVER GAGES,

The study of the variations of level of the ocoan, and also
of tho rises and fulls of rivers, canals, and streams, is an
jmportant adjunct of meteorologieal sclence, and Is constant.
ly followed in all countries In which regular observations of
tho weathor and like natural phenomens have been estab.
lished. We represent in the annexed eogra
vings, for which we are Indebted o La Na
fure, two new rogistering devices, one termeod
the maregraph, designed for tde measure.
ments, the other the fluviograph, intended
for similar examination of river and canal
levels.

The maregraph (Fig. 1) is operated by an
endless cord which connocts with a float 1o
cated in a suitable resorvoir, into which the
sea water enters. The changes of level of the
water are rogistered on a large horizontal
eylinder which is rotated by clock mochanism *
ouce In 24 hours. The cylinder is covered

— —
CAPTAIN WEBE'S GREAT SWIMMING FEAT,

We have already chronleled Captain Wobb's second st
tempt o swim across the British Channel, which was suc-
counful, being probably the greatest feat ever accomplishied
by 8 swimmer; and we publish herewith s portesit of the

per, and to indieate the moment at which the Apparatus
should be started on its daily motlon. An electrie indleator
servos 1o glve warning of any desired lovel belng reached
by the water, The indicator is movable, and 1s st on a ape

elal rod on the rule st the polnt corresponding to the hight
of water to be denoted

with a sheet of paper, changed fortnightly or
monthly, and which is divided Into longitu-
dinal divisions, giving, on s reduced scale,
the hightsof the tides in meters and centi-
meters, A earringe, mounted on rollers upon
a staal rule above the eylinder, carries a pen-
cil, which is pressed against the paper by a
spring.’ The carringe communicates by an
endless cord with a small grooved wheol
mounted on the shaft of the larger wheel
which recoives the motion of the float pre-
viously referred to,

On a third wheel, of medium diameter, is
wonnd a cord, which is drawn by a welght in
an opposite direction to that of the cord of
the float. When, therefore, the float rises,
the effect of the weight is to remove the shaft
$0 a8 to take up the slack of the cord so that
the latter is always kept taut, The pencil
carriago is similarly actuated, and traces on the cylinder a
mark of which the extremity is the maximum hight of the
water, If the level is constant, the carriage remuins mo-
tionless, and the pencil tinces on the cylinder a line parallel
to the transverse divisions

THE FLUVIOGRAPH.—Fig, 2,

A din) placed sbove the mechnnism shows the hour, and
at the game time gerves to regulate the changing of the pa-

When the carriage, on reaching thst

THE MAREGRAPH.—Fig, 1.

point, comes in contact with che indicator, the effect is to
sound a bell.

The fluviograph (Fig. 2) is more compact in form than the
Instrument just described, owing to the cylinder being placed
horizontally. By mechanism very similar to that of the mare-
graph, it registers, on marked paper, variations of level of the
water, which, on a canal, may be used to indicate the passa-
ges of boats through locks. It also has an electric attach-
ment for indicating certain levels, and also may be used as &
watchman's time detector, by locking the door of the case
and causing the watchman to press a button which makes a
mark on the paper on certam divisions corresponding to the
hours shown by the clock above. This apparatus has been
successfully tested. It doubtless would prove valuable as a
means of showing coming floods, and giving timely warning
of the same,

IMPROVED FRICTION METER.
A friction meter and oil tester has recently been invented
by Mr. Napler. This is a very delicate and accurate instru-

ment for ascertaining the lubricating properties of any ma-
terinl, The illustration above shows the general arrange-
ment of these machines., The block, A, s pressed against
the periphery of the wheel by an arm, C, which is a segment

to the lever, I, which has & weight, B, on the outer end of
it ;and a chain connects the friction block, A, to n spring ba-
lance, Tho wheol 15 to bemade to turn to the right at any
desired velocity of ciroumforence, by means of a band from
a lathe or otherwise, when the friction of the wheel on the
triction block will tend to carry the latter along with the
former; but it 1s provented from dolng so by the chuin to
the spring balance, which indicates the amount of the tenden-
ey of the block to move along the wheel, or, in other words,
the total amount of friction on the rubbing surface.

I the best work, slates are secured by copper nails, Iron
nails dipped in bolled oil to provent their corroding may be
used. The nails should have large heads, thin and flat, so
that they may not prevent the slates from lying cloke,
Every slate should be secured with two nails; and In fasten.
ing, care should be taken not to bend or strain the slates, or
they will crack and fly under sudden changes of temperas-

ture

of a roller, balanced and pivoted on the short arm of the bell
crank, D D, the long end of which i connected by w link |

horo, and a chart showing the course of both attempts.
The following facts are taken from 7'As
Meld ;

On the first occasion, when Webb left the
water (see chart), he had been swimmiog 6
hours, 28 minutes, and 20 seconds, and had
gone over 134 miles of ground, and had been
carried 9§ miles o the eagtward of his course
by the N, E. stream. On his successful voy-
sge, he started 3} hours before high water,
which gave him 1§ hours of the 8. W, stream,
wherein he made 1§ miles of westing; 0}
hours N. E. stream caused him to make 8}
miles easting; T4 hours S, W. stream took
him 2} miles to the westward of his course,
and 7hours N.E. stream drifted him 7§ milex
to the eastward. Tt will thus be seen that he
occupled three tides, in addition to 1§ hours
8.W. stream at starting, and sbout § hour
slack water at the finish uoder Calals pler,
which protected him from the S, W, stream,
then just begioning to ebb. His point of
landing was 21} miles distant, and the length
of ground swum over was 30} miles. Boy-
ton, in his successful trip, paddled over about
20 miles of ground in 1hour 83 minutes long-
er than Webb took to swim 10 miles further.
As a performance of pluck and endurance,
Boyton's is completely put in the shade by
Webb's, though, on the score of utility, both
may be placed on & par, as Boyton’s suitsare
too expensive and require too much stowage
room to come into general use, while swim-
mers of Webb's physique and coursge will
ever be rara aves. Boyton took repeated rests on the occa-
sion of his firstfattempt, although only 15 hours in the water,
while Webb hardly rested at all, in fact never for more than a
minute or two at a time, and that only while treading water
to take refreshment,

CAPTAIN MATTHEW WEBRD,

Captain Webb is eminently a salt water swimmer. He
progressed with a slow and steady breast stroke, on an ave.
rage of twenty to the minute throughout, which would wake
him take about twenty-six thousand strokes during the 213
hours. He possesses marvelous power in the legs and loins,
while st the end of each stroke the soles of his feet emerge
out of water. In fact, he altogether swims very high in the
water, and his style would delight an Eton swimming mas.
ter. The most extraordinary part of the featis that the
swimmer never complained of want of blood circulation

. SA - J
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RITR T (OREN S b
CHART OF CAPTAIN WEBI'S COURSE.
oven at the last, after 21 hours immersion, but only of drow.

giness from want of sleep and fatigue from prolonged ex
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1 not t as the
him into the carriage on Calais Sands de-

ing like a Tump of cold tallow, and they
| lubricated with the remains of the oil.
mrt and physique are in any way specially
“stand suoh long immersions can only be ascer-
ed by wmedical examination,
Matthew Webb was born at Irongate, Shropshire, England,
on January 10, 1848, and was therefore just ovor twonty-sov-
on years and soven months of age when ho started. Ho is 5§
foot 8 inches high, measures 43 inches round the chest, and
welghs about 208 1bs. He learnt to swim at seven years of
age. In 1570 he dived under a ship—whoreon ho was rated
—in the Suex Canal, and cleared a foul hawser. On April
23, 1873, when serving on board the Cunard steamer Russia,
he l?pt overboard to save the life of & hand who had fallen
from aloft while the watch was taking in second reef int op-
salls, the ship being then running free under all press of
steam and canvas. Of course it was a long time before she
could be brought head to wind and a boat lowered. How-
over, Weobb was saved with difficulty, after having been up-
wards of half an hour in the water, although be failed to
rescue his shipmate, who was probably stunned, and sank at
once. A subscription of $500 was collected for him on
board, and he received three medals. \When he first went
to Dover to train for the present event, he successfully swam
out to the N. E. Varne Buoy—mure than halfl way across—
by way of a feeler. The only things he suffered from, after
his recent great feat, were an excoriated neck from constant.
Iy turning his head to protect a weak eye from the waves,
and inflamed eyes from the salt.

In his training Captain Webb wisely took long and steady
exercise in preference to sharp work., Being naturally a
quiet and moderate liver, this came more easily to him, and
very long walks, alternated with a thres or four hours' swim,
were the chief order of the day. In fact, when he dived, he
was anything but a highly trained athlete in the usual ac-
ceptation of the term.

Eorvespondence,

What is the Electric Force?
To the Editor of the Scientific American:

In continuing the explanation of my views on this sub-
ject, commenced by me on page 196 of your current volume,
allow me 1o say:

In the point of sound force, we have accurately deter.
mined the number of vibrationsof matter per second neces-
sary to the production of acertain sound; in that of light
force, we have approximately estimated the number of vi-
brations, waves, or molecular motions per second necessary
to the production of the various colors. In the point of heat
force, we have determined that it exists in a certain violent
molecular motion; and in the point of electric force, we
have determined that it also exists in & certain molecular
motion. And I may bere mention, as being one of the
strongest proofs, the fact that a current transmitted
through s bar of iron will not disturb it, the fact that a car-
rent transmitted around it will not disturb it, and the fact
thst & current transmitted simultaneously through it and
aroundit will cause it totwist in & very appreciable degree,
which would not be the case unless the electric force con-
sisted of molecular motion. [f we were in possession of no
other proof that the idea of & fluid Sowing through an elec-
tric wire is n myth, we might easily be assured of it by the
fact that molecalar motion alone is the necessary condition
of all other forces. This motion, beyond doubt, varies in
intensity and form in different forces, but that it is the one
condition of foree there can be no doubt: and that the only
difference between the forces isthe difference between mole-
cular metions may be accepted asa truism. To my mind the
force of astraction of gravitation, and perhaps the more re-
markable orbital motions of the planets, are forces to which
the electric foree bears no comparison. The electric force,
in fact, is no more mysterious than isany other force. When
ons pulls a bell cord, and instantaneously & bell is rung in a
distant room by the molecalar transmission over or through
the bell wire of the foree applied at the cord, does not one
realize that he s as veritably, as wonderfully, and by n sim-
ilar molecular motion, transmitting that signal as though he
were transmitting it by applying a battery to a telegraph
wire and thus setting the atomic particles jn motion? Can-
not one realize that, if there are bells at different places upon
o long wirs, the nearest bell will ring first and tho most dis.
tant last? Bat no one would speakof a subtle fluid as
the eause of the ringing, although there is just as mueh sub-
tle fluid passing over the bell wire as there is when a tele.
graph operstor in New York makes n signal In Chicago by
spplying the battery to the line of wire connecting the two
distant places.

Asin this force, so in electricity, nothing flows through
thewire. There Is, in fact, the most striking anslogy be-
tween the molecular tranamission of electricity and the
molecular transmissdon of all other forces. The stronger
and more rigid the lever, the larger and firmer the belt, the
Iarger the tabe for water or air, the better the transmission
of the forces spplied. The larger the conducting wire, the
more perfect the transmission of the slectric force : because

the larger conductor we have, the more perfect must be the
molecular motlon.

We are now brought to consideration of one of the most
Important facts bearing upon the question of moloonlnr mo.
tion and the theory of & subtle fluid. The force of the else-
trle current is as the nquare of the distance or length of the
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conductor, A battery is a constant generator of eleotric
force. These are our promises, and it ix not difficult to un-
derstand that if, as according to the subtle tuid theory, &
wire have & cortain capneity to hold that fluid, just as a tube
has & certain eapacity to hold a liquid, it cannot mattor what
the length of the wire may be, It is well known, also, that
the resistance of a wire varies as the square of the dinmetric
amount of metal.  Therefore, in considering the electrls
force as a fluid, we are bound to consider the wire as a reser:
voir forthat fluid, Now an immense quantity of electricity
paxses over & very small wire in w certain period of time;
and n wire § of an inch in diameter, the battery being of
proper dimensions, will charge a condenser up to a certain
point in ono half the time that n wire of less diameter, com:
posed of § the diametric amount of metal will charge it, and
in one fourth the time that a wire composed of one fourth
the dismetric amount of metal will charge it; but the small-
et wire will chinrge it to its full eapacity as well as the long-
est wire, morely requiring more time in proportion.  Thore-
fore, if a battery be attached to a wire 100 miles in length,
the subtle fluid theory would, as soon ns the battory
should have sufliciently charged the wire, make it necessary
that the strength of the electric force in the 100 miles of
wire should be as great as though the wire were but a mile,
or & few feet, even, in longth. This statement cannot be
controverted.

Very far from this, however, is the case. We may have
our bsttery upon the wire for any length of time, and we
shall find that the force of the electric current still varies as
the square of the length of the wire. This, alone, utterly
disproves the theory that, in transmitting a signal by tele-
graph, the wire is charged by a subtle fluid, and proves be-
yond doubt that the action of the battery is to impart & cer-
tain forea to the atomic particles of the conducter, which act,
oach in turn, upon the next and the next, losing force In
each successive action, just as we behold every day in the
operation of all the forces surrounding us, as, for instance,
the ripples occasioned by the dropping of a pebble into a
still pond, widening and widening and decreasing in force and
intensity as the squareof the distance. In the moleculnr
action, there must be a loss of force every time one atomic
particle impar:s the electric force to another. This we know
is the case. According to the subtle fluid theory, this could
not be the case.

Again, if wecaa prove, as in the case of light, that one
transparent substance will transmit certain rays of light and
not others, we prove that the transmission of the light force
is due to molecular action, that the light foree itself, in fact,
is o certnin molecular action. This will be conceded; and 1
suppose I noed not at this point endeavorto prove that such
is the case, as the facts have been set forth by students in
this line of science, among them Professor Tyndall, in far
weightier terms than I am able to command. The one and
only deduction to be made from the results attained is that
certain atomic conditions are necessary to the transmission
of certain forces, and that certain substancesareincapable of
assuming the atomic conditions necessary to the transmission
of certain forces. The same general law holds good in re-
spect of the electric force,

Without entering into all details of the subject, it may be
asserted that the very fact that one metal is a better conduc-
tor of electricity than another proves conclusively that the
propagation of the electric force is dependent upon the atom.
ic structure of the metals; that as its propagation is depend-
ent upon this atomic structure, the propagation of the elec-
tric force is by the atomic or molecular action of the metals ;
and that as this is true, so theelectric force is a certain molo-
cular action. The conductivity of the metals is expressed
by their resistance, the metal offering the least resistance to
the propagution of the electric force being the best conduc-
tor. Thus with the resistance of silver expressed as 107,
the resistance of quicksilver is 5,550,the latter motal, which
isalmost without tenuity of the atomic particles, being the
poorer conductor, &s would inevitably be the case under the
molecular theory, and so would not be the case upon any
other hypothesis. There are other causes, however, for the
difference in the conductivity of different metals. Heat, we
know, is a violent molecular motion. The electric force, be
ing or consisting of & certain molecular action, should there-
fore be disturbed by the molecular action which constitutes
heat; and wo find that the resistance of a metal to the pro-
pagation of the electric force is increased by increase of tow-
perature in the metal, The violence of the molecular ne
tlon which is the elootrie force must bo apparent to any one
who witnesses the wondoerful deflagrating effects of that
force. Intense, wo know, is the molecular action which con-
stitutes heat; and It ina romarkable fact, as pointed out by
Forbes, that the order of the metals as regards their con.
ductivity for heat is the samne as their ordor in eonductivity
of the electric force,

I will conclude the present article with one more argument
in proof of the assertion that electricity is nothing more nor
less than a certain condition of the atomic particles of mat.
tor.

The majority of the readers of the SCIENTIVIO AMERICAN
have doubtless witnessed the discharge of electricity from
a condenser, such as a Leyden jar, or from a battery or in-
duction eoll. They nve beheld the brillisnt sparks, snd
voery many are cognizant of the faot that overy spark Is o
particleof the metal of the disehnrging point heated to tha
state necessary to the production of the light witnessed.
The electric light In not something which has passed over
or through the wire, or something partaking of the nature
of maoy motals which may eompose the wire, but it Is con.

fined in kind 1o the properties of the metal composing the
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discharging point. Thus of platinum, sflver, iron, copper,o |
whicl the discharging points may be composed, each glves
its own peculiar light, no matter of what metal the greator
length of the conducting wire may be composed ; as, for in-
stance, we may transmit the electric force through a hundred
miles of copper or iron wire, and finally, when we got the
dischargoe, it passes through o film of platinum vokog of an
Inch in thickness: but we get the snme result in the kind of
light produced as though the whole of the wire ware plati-
num. Yot the electric force is the same no matter of what
the conductor may be composed; and no reasoning can ac.
count for the projection of a flaming atom of matter from
the discharging points, oftentimes with force sufficlent to
penetrate a piece of glass several inches in thickness, be.
yond the theory of intense molecular action.

The simple fact that the electrie Jight which we witness is
composed of the atomic particles of the conductor, Leated to
the stato in which we observe them, and projected or follow-
ing from the mass of the conductor, from one electrode to
another (atomic particles which wo know pever have passed
through the conducting wire, but have existed at and are
wearing off from the terminal alone), proves beyond doubt
that nothing that we witness in electrical phenomens has
passed over the conducting wire in the sense of s current:
that as this force is manifested at the distant end of the con.
ductor in the shepe of projected atomic particles of matter,
it is clear that the eleetric force is a certain intensely active
condition of the molecules of muatter, which activity is set
up by the violent action of acids upon metals or chemicals,
by heat, or by friction, and transferred from one atom to an-
other with inconceivable rapidity; and that as no heat can
exist oxcept by combustion or by friction (unless imparted
heat, which is itself sustained by combustion or friction),
the voltaic arc, the most intense heat, which ix not sustained
by combustion but exists in all its intensity in & vacuum,
can only be the result of frietion; and inasmuch a&s the mass
of the metal is not subjected to friction, the friction can only
existin a violent action of the atomic particles of the metal.

Knowledge is of two kinds, positiveand negative, namely,
that which we know is, and that which we know must be,
because it can be nothing else. It is more by the negative
than by the positive reasoning that we can determine the
nature of electricity. Deschanel, recognizing the crudities
of the electric fluid theories, said of the positive and nega-
tive currents: ““It is conceivable that the two electricities,
instead of being two kinds of matter, may be two kinds of
motion, or in scme other way may be opposite states of one
and the same substance,” The rossoning by which we es-
tablish the verity of this conception is both positive and
negative, and the reasoning of analogy.

Washington, D. C. W, E. SAwYER.

Remarkable Explosion,
To the Editor of the Seientific American:

On August 28, a terrific explosion took place at the works
of the Milburn Wagon Company at this place, under the
following circuamstances: The shop is cleared of shavings
by a system of pipes and pneumatic fans. The magazine
was located in the boiler room, and was about 25x10 feet,
and 28 feet high. Near the top of the maguszine wass 20
inch sheet iron pipe leading into the main chimney stack,
and immediately under it was a second one, similar in all
respects. These were used to take the fine dust out of the
magazine. Six feet below them were four 12 inch pipes
leading in to the furnaces,and entering under the grate bars,
These had valves to them, and were mostly kept closed.
The works were running at the time of the ocourrence ; and
u fire had just been put in, and the door closed, when it
* kicked,” as the term is, and an explosion took place in the
magazine, which completely wrecked the boller room and
magazine, tearing the roof off and blowing the wall down,
Fortunately no one was injured.

This should be & warning to wood workers not to have
direct communication between shaving magazines and fur-
naces, if fans are used, as few understand the explosive
nature of the fine dust from woodworking machines.

Toledo, Ohio. 'l ouEDO,

[We are exceedingly obliged for this note. We have often
seen miniature explosions of the kind described by our cor
respondent, but hayve vory seldom seen an sccount of one
no violent, Our correspondent s deserving of great credit
for the clear explanation which he has given.—Eps |

The Solar cvhronomour.
To the Fditor of the Solentific American:

It may bo interesting to your American readers to know
that the solar chronometer illustrated in your lssue of Sep.
tember 11 was invented by one of their number,

In 1868 I invented the same instrament, though ina slight-
ly different form, and applied for a patent. The claim was
rejected on the gronnd that the invention was not new. The
**equation curve, ” which I constracted, was identical with
the one illustrated, and was constructed as follows: A meri-
dian is assumed as the axis of absclssas, and the equator as
the axis of ordinates, their intorsection being the origin of
the curve. The sine of the sun's longltude is the abscissa
and the equation of time Is the ordinate for the correspond.
ing pointol the curve, Tho plus and minua siges to the
oquation of time project the curve on opposites of the axif
of absclssns : but ns the ordinates for two opposite points, In
two opposite quadrants of longitude, are not equal, the curve
Is not symmetrical, though 1t Is nearly so. Instead of read
ing the time on the merldian line, as In the ordinary dinl, the
thme is read on the curve, at & point Indicated by the decli-
oation of the sun shining through the leas. The reading,
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ploted In one year. Tho time thus read is equuted time,
But all the slomonts that go to make up the equation of time
are not consldered In the construction of the curve, so the
timo Is not strictly equated, though it Is nearly so,

Moreover, the curve Iy not constant In its form ; o that a
dial, bolng mndo for one date, Is not correet for a subsequent
date, the error nooumulatiog with time,  Thin results from
the faot that the equation of time depends on two elemonts,
that hiave a rolative motion with each other. That depond
Ing on the eccentricity of the earth’'s orbit runs forward in
regard to longitude, while that depending on the obllquity
of the earth’s orbit with the earth's axis follows the line of
equinox backwards in regard to loogitude, these eloments
forming s complete revolution with regard to each other in
about twenty thousand years or more. But asone of these
elements has two zero points, or places where the equation of
time Is 0, and the other has four such points, and as in the
course of one revolution’ each zero point of ench eloment
comes to or colncides with each zero point of the other ele-
ment, we have eight oscillations of the equation of time in
one of the revolutions, that is to say, in about 200 years the
dial above referred to will have accumulated error to the
amounnt of about thirty-four minutes of time,

Forrysburg, Mich, H. C, PrARsoxs,

Anclont Human Romains in Texas,
To the Editor of the Scientific American :

Some eight miles distant from this place, while digging a
well at adepth of thirty-six feet, a quantity of human bones
were found. They were imbedded in a yollowish dry dusr,
which presented the appearance of decomposed bones and
flesh. On diggiog further down, the bed was found to be
twenty feet thick, bones occurring at intervals through the
whole depth. Just below this stratum, and fifty.six feet
from the surface, water was found in soft quicksand.
The parties, notdesiring to drink water from such a well,
sunk another, about eighty yards distant from the first, with
procisuly similar discoveries. At thirty-six foet deep were
found the bones they continued for twenty feot, and then
water was found in the quicksand.

A thigh bone, o breast bone (half petrified), n jaw bone
(with one tooth still in it) and a foot with all the bones com-
plete, lying in position to show that they had not been dis-
turbed since the flesh was decomposed, were found and taken
out, also fragments of broken earthenware, without in.
seription or plctures,

The thirty-six feet of earth first gone through were clay
and sand ; and the position is on a hill, estimated to be 400
or 500 feet above the sea.

Whence came this tremendous deposit, and to what age
did the bones belong? By what means were they so en-
gulfed?

Hantsyille, Walker county, Texas,

W. T.RoBixsox.

The Sapply otvcnun Percha,
To the Editor of the Scientific American :

I wish to call your attention to an item in your issue of
July 3, which states that ** gutta percha and india rabber are
brought hither chiefly from Brazil and Columbia.” For the
past eighteen years, nearly all the gutta percha coming to
this country has passed throagh our house; and instead of its
being *‘ brought here chiefly from Brazil and Columbia,” not
a particle bas ever come from those sources. In fact the
only region of production thus far discovered is the East
Indis Islands, in the immediats vicinity of Singapore.

Gutts percha is wholly unlike rubber, the former being
non-elastic as compared with rubber; although it is very
plastic, and Is readily worked into s variety of forms by
means of hot water or steam. The priccipal uses to which
gutta percha has been put, of late years, is for insulating
telegraph cables, and for cementing. The total consump-
sion of the United States 15 now comparatively insignificant,
England quite monopolizing the cable business.

India rubber, on the contrary is collected in localities all
around the globe.between the tropics, the best quality being
found slong the Amuzon river and its tributaries, Braxil
anpually produces about 14,000,000 1bs. and the Central
American States, Africa, and the East Indies together about
15,000,000 1bs. The copsumption is about equally divided
between the United States and Earope.

Bostn, Mass, GEORGE A. ALDEX,

Repalring the Independence Bell,
To the Editor of the Scientific American :

I think that I can suggest an improvement upon the
method of Mr, Charles Smith, described in the SciexTivic
AMERIC XN of September 11, I would follow his suggestions
in cutting out the piece represented by the dotted lines.
Then I would mold the bell with the side to be repaired
upwards, placing under the cavity a piece of materinl that
would not fuse at any heat that the job might require,

I would arrange a large receptacle or cavity in the sand at
the mouth of the bell, for a large amount of surplus molten
metal to ill. I would melt an sbundant quantity of bell
metal, a8 nearly similar in composition to that which the
bell is composed of (the proportions can be ascertained by
analysis). I would build on to the bell (around the cavity 10
be filled) with some infusible material, like plumbago, so
that the metal could be cast above the surface, say half an
fnch or more. | would arrange materialat the mouth of the
bell, 80 as to close the chanvel and stop the flow of molten
metal a little below the lower edge of the bell. I would fuse
the metal, and hest it to a very high degree, then pour the

boing commenced at any point, is followed in retrogeade or- ,
der, from the right and over to the left, the curve Yoing com- ’

eavity full of wolten metal, keeplng s steady flow out until
{the sides of the recess wore seon o be In n. molten state;
then I would instantly elose the ehanne! and stop the flow
whon a perfect unlon would be made, :
The recess could be suporheated with gan blowpipe
flame, and the wolton metal poured into it. Then the wur
plus moetal conld be removed, and the Lell penl forth ay
aloarly as In 1770

[ had & pieco unitod to a broken press in the same manner,
and it Is o perfect union, with all the strength of solid cast

iron, as it was before the break

Beaver Fally, Pa. J. B EMEnsox

A New Small Steam HBoller,
To the Editor of the Scientific American:
For the benefit of amatour steamboat bulldems, | send a

drawing of a boller that hay glven the utmost satisfaction,
being cheap and strong:

A isa lamp, with burners enough to heat the whole length
of the boiler, which is of copper. The outer cover is of tin,
and balf an inch space should be left all round, between the
boiler and the cover, to make a draft, which will find its exit

through smoke pipe, B. Cis a steam drum surmounted by
a safety valve, and D the steam pipe. The oil or spirits in
the lamp can be protected from heat by conting the upper
surface of the lamp with plaster of Paris.
For an engine 1 inch by 1 ineh, the boiler should be 0
inches long. and 4 inches wide, A. M. Brosm,
Searborough, N. Y.

Reopairing the indepondonce Heoll,
1o the Editor of the Scientific American:

There is another way to mend the Independence bell, of
which Mz, Charles Smith speaks in your issue of Septembsr
11

I saw in & foundery a cast iron wheel, laying on its side,
the rim of which was broken in cooling; the ends were apart
about } inch. It was mended by placing a fire tile on the
intide and on the outsiie of the rim, over the fracture.
Sand was banked around the tiles, and a space made jor
pouring in hot metal ; at the bottom was a small hole to allow
the metal to run out. When all was ready, the pouring of
hot metal through the fracture began, and continued a short
time until the broken ends began to melt; the small hole
at the bottom was then closed, and the fracture was filled.
On examination, the joint proved good. Perhaps the bell
can be repaired in the same way
Dayton, Ohio.

J. H. B.

Effect of Magnetism on Watches,
To the Editor of the Scientific American:

A few weeks ago my watch, for the first time in ten years,
refused to go. Up to then, it had kept correct time, azd
was then in good repair, having been recently cleaned.
When it first began to stop I would start it by the key, and
it would sometimes run a day; but finally it stopped entirely.
I had it carefully examined by an experi, who, although ke
could find no cause, failed to make it run even for an hour.

Iam running at my works a powerful magneto-electric
machine for depositing copper; and having noticed that I
conld magnetize a piece of soft iron at a distance of at least
six feet from the machine, so that it would lift and support
the weight of a large nail, I became impressed with the idea
that some of the steel parts of my watch bad become perma-
nently magnetized ; so I made a watch repairer take it apart.
Having some fine soft iron filings, I dipped the balance
wheel, escapement wheel, lover, and hair ¢pring into the fil-
ings ; and each piece raised up at least one half its own weight
of the filings, showing all the polar characteristics of the
particles,

I have read of watches being spoiled by magnets, but had
no idea that it was unsafe to go into a room containing a

mugoot.

The watchmaker thought he might *‘ brush it off ” for
about & dollar: Ilet him brush on it three days as a lesson
in mugnotism, and then told him that nothing short of heat-
ing it red hot wounld demagnetize it. He putin new parts,
including & new muinspring, which was also Infocted, and
the watch now runs as well as over,
496 Cherry street, Now York city,

I, B, FuLLen.

Terrostrinl Magnotism,
To the Editor of the Scientific American:

In an article entitled ** Terrestrial Magnetism ” on page
164 of our current volume, I notice a statewent which may
mislead, and beg leave to correct it. ** That the earth is not
a great magnet, but that the phenomena of the magoetic
peodle are due to the electric earth currents which flow at
right angles to the earth’s axes,” These two statements

are contradictory. “* The earth Isa great magnet, and the

phenomens of the magnetie peedle,” eote., Is the way It
ought o have been put.  For all our most recent knowledge
tends to confirm Ampire's theory that & magnet is merely &
closed circult of electrie currenty acting purallel and in seme
direction, and not necessarily & wass of iran, vickel, o co-

balt. 8o that the earth, buing surrounded by such currents,
In a8 much u maguot an the magnetio needle, LM
Hoboken, N, J.
-

I¥or the Neleatific American. |
Cotton Mathemutics,
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Deduction of & formula for the production, in hanks snd
1bs, of any weighted roller, the diameter of toller and It
revolutions per minute being known.

Let D=diameter of roller in inches,

Let R=number of revolutions per minute,

et S=decimal hank of sliver per Ib.

Then : 31416 D= production In inches per revolution.

MDD R= & & winute,
00X 81416 D R=188'406 D R=production in ine «»
per hour.

The haok measures 50,240 inches

Hence w s =0006233 D R=hank i
30200 — =hanks and deciwals
of innk per hour; and for different times,
003759 D R=hauoks per § hours’ work.

OCM3BDR= ~ * 73
004086 D R= * 9l 14
005600 D R= * we
0062 DR= * * 10

Application of the formuls

Suppose & drawing frame, whose front roll is 1} inches in
dismeter, makes 275 revolutions per minute: required the
number of hanks produced in 8 bours of efficient work 7

The 8 hour formula is 0-04086 D R,

Substituting their values for D and R, 0 04086 X 1375 % 275
=18'85 hanks of sliver produced in 8 hours of efficient work ¢
and to fiod the number of pounds that should be produced, of
4 havk sliver, under conditions specified :

0:04086 X 1'376 X275 1885

0125 - T 0125

of § havk sliver produced in 8 hours' work under conditions
specified.

The formula may be used to indicate the nnmber of revo-
lutions required to produce any required length or welght of
any desired sliver. Take for example the 8 hour formuls,
and suppose that:

D =11 inches (=1"375).

S=3% hank per Ib. (=0-125).

Time=8 hours.

R to be ascertained by formula,

Length 1885 banks; then, by sabstitution, we have
0-04986 X1 375 x R=18'85, and 006855 R=18-5, and

1885
R=——— -
006855

to produce 18'85 hanks in 8 hours.

Again: Suppose the same conditions, but that 150°8 Ibs. of
 hank sliver are required, instead of 1885 hanks as sbove:

04086 XX 1'870 X R
then ——— —————=150'8 Ibs., and 006855 R=150"8

0125
1885
0195=1885, whence R=-
et 006835
quired

Again: To show a convenient application of the formuls,
suppose that the calendar rolls of a finishing lap machine are
8 inches in diameter, and that 1,500 lbs. of lap, weighing
% 1b. per yard, are wanted in 8 hours’ work. To find the
pumber of revolutions of calendar roll required :

The decimal hank of the lap will be (for § Ib. per yard)
0001587, so that

S=0001587,

D=8,

R=to be ascertained by formula.

By applying these values to the 8 hour formula, we have

=150'8 1bs.

=275 revolations of front roll required

=273 revolutions re.

3 x8XR
00“089-‘»— A =1,500, and 039888 R—=1500 x 0001587 =
0001587
28805
2-3805; whence R=0—00r)87_ =5'967 + revolutions of calendar

roll required, say, 6 revolutions per minute.
Proof by another method :
1, 2—12 inches per foot | Revolutions per minute, 61,
1—3 feet per yard | laches diameter of roll, 8—4.
1,2, 14—840 yards per hank | Ratio, | 3141604488

102244 00748
0001587 hank per 1b. | Minutes per hour, 601
Hours' work, S.
4 X 00748 x 8
T 0001587
the roll being 8 inches in diameter, and making 6 revolutions
per minute, Forwanrps,

= 1,508 1bs, lap, § Ib. per yard made in 8 hours,

Tug largest reflecting teloscope st the Paris Observatory
is completed, although it will not be brought into use for
two or three months. The equilibrium of the tube is per
fect, and it can be directed with the utmost facility on any
part of the heavens, although it weighs about six tuns.

A COMPARATIVE trial of the relative advantages of dynam.
ite, gun cotton, and gunpowder was recently made at the
railway tunnel works under Clifton Down, England, with the
result of showing that dynamite is much saperior to elther
gun colton or gunpowder.
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in the door sill. It conwista of Hexible tubing, A, Fig. 2,
made of rabiber,(olt,or slmilar material, through which rans
n metal rod, B, the objeet of whiek in to keop the tabing in
position, Metal fastenings, O, have & hook st one end which
fits around the rod, and an oye st the other end, by which
they are secured by screws or other simple means to the bot-
|tom of the door, a8 represented in Fig. 1.  The strip,

Ulled water 50 parts,  Shinke the aleohol and watar well to.
gother, and dissolve In it the saltpeter and sl ammonine,
then, after having redaced the camphor by triturating it In a
mortar with a few drops of the dilute spirit, add it 1o the rest
of the solution, and heat gently over a water bath until com-
plote solution is effected and the liquid is clear. When this
In nccomplished, pour the solution immediately Into the tube,

th anew and useful instrument for
of which any figure, from a circlo to a
0, ean be apourately snd quickly deseribod. At
mllol rods, earrying a earringe, B, through which
~ passen the msin axis, C, to which is fastensd the drawing arm,
~ D, with & head for the pencil or pen point, secured by a

 bindiog screw.  The hoad alides to
iny deatred polnt on the arm, and ix
wise securod Ly a binding scrow.
The crank arm, E, passos through
the head of the main xxis, and alwo,
by a sot scrow, may be secured in
any position. Thecrosshead, F, fits
the crank arm, and carries the paral-
1ol motlon rods, G, which are wo-
oured to steady pins on the frame.
There are conter points by which the
machine is set over any desired line
vpon which the ellipse is to be
drawn,

It operates as follows: The center
points are placed apon the minor axis;
the pen point is set st the extromity
of the mnjor nxis, and fastencd, The
arm, D, is then tarped to the minor
axis, or 90°, and the pen point is sot st
its extremity, by means of the arm
and by sliding the earringo upon the
parallol rods. The crank arm (s then
clamped. By turning the crank, the
point will describe the desired el.
lipse. It carries the pen at right
angles to the dmwing bar, so that it
will dmaw an ink line as well as a
pencil line.

Samples of the work of this ma.
chine, which have been transmitted
for our inspection, show that the fig-
ures are perfectly drawn,

For further particulars address
Messrs. W] L. Bramhall and W, W, Johnson, 607 Sevanth
street, Washington, D. C.

IMPROVED RAILWAY TIE.

The inveation illustrated herewith is a new iron railway
crosstis, intended to replace the wooden tie usually em-
ployed. Itls claimed 1o offer the advantages of permanence
and indestructibility, and therefore to be much more econo-
mical than wood, the renewal of which, owing to its rapid
deterioration, is a constant and large source of expense. A
perspective view of the track secured in the tie is shown in

TOULMIN'S ELLIPSOGRAPH.

the mouth of which may then be closed as above directed,
and the whole allowed to cool very slowly.

The indications that this little instrument gives are of this
nature: If the atmosphere be dry and the weather promis.
ing, the solid matter will be found resting on the bottom of
tho tube, the supernatant liquid being perfectly clear; but
on the approach of rain or wind, the solld matter will gradu.
ally rise, and small crystals of stellar formation will be found
floating in the otherwise pellucid liquid. On the approach
of strong winds, flakes of feather-like form will sometimes
appear on the surface of the liquid; this often occurs several

by bending, may bo fitked o any de-
prossion in the sill, so as ontirely to
fill up the opening between the sill
and door when the latter Is shat, thus
proventing the ingross of either wind
or water,

The door, by its weight, on being
shut, deaws the robber against the
threshold, and on opening the drag.
ging of the rubber across the thresh-
hold is prevented. The lron rod is
made just the length of the door, The
rubber tabing extends over one inch at
ench end, and rests against the casing.

The device Is quite durable, is neat
in appearnnce, and may be manufac.
tured at & small cost.

Patented July 27, 1875, For further
particulars relative to sale of rightsor
of entire patent, address the inventor,
Mr, Frank Fleury, Springfield, 1L

— A
Abh Chu and his Salt,

B. writes as follows :

“““Where is your salt, Ah Chu? said
I. Ah Chu had invited me to dine at
Lis mess, to celebrate a Chinese festi-
val, and, barring the chopsticks and
some nutional dishes, which I did not
venture upon, & capital dinner it was,
Al Chu and his messmates were work-
ing on a sugar plantation below New
Orleans. Ah Chu passed a bottle with
a quill fitted in the cork. ‘ Vinegar?'
said I “No; here is the yinegar,’ said he, passing me &
bottle exactly like the first. *Me thought you asky for
salt.” ‘Salt it was,’said I. ‘ Well," said Ah Chu, ‘that
is the salt me gave you first.” And sure enough it was;salt
dissolved in water and used in o fluid state. ‘8o,’says Ah
Chu, “table salt is served in China.’

“For convenience of application,snd exactness with which
the seasoning can be regulated,give me liquid sslt.”

A Model ;ocomouvo.
An ingenious mechanical euriosity has recently been shown

Fig. 1, and a sectional view of the device is given in Fig, 2

The body of the tie is made of a rolled

iron girder of T cross section. Itis pro-
posed to cut the girders as they come from 7
the rolls, while hot,and to stamp the lugs,
A, at the same handling. It will be seen
from Fig. 2 that these lugs, A, overlap the
inner base flange of the rail, while the ont-
side flanges are retained by the adjustable
clamps, B. The tapering plaies or wedges,
C, pass under, and are gulded and held by,
the bent lugs, D, and, by being driven in
ward, are tightened against clamps, B. The
wedgesare serrated on one edge, to prevent
their teodency to work out through jolts
and jars. In order to protect the ties
agsinst the weather, while still warm they
are immersed in & bath of melted asphalt
or other weatherproof substance,

The device shows strength, and apparent-
1y is neither difficult nor costly to manufac-
tare. It would probably resist wear, and
is as easily laid &s & woodea tie,

Patented through the Scientific American
Patent Agency, May 11, 1875, For further
information address the inventor, Mr. Henry
Reese, 200 W, Pratt street, Baltimore, Md.

The Weather Glass,

In complisnce with the repeated request of some of our me-
worologically inclined correspondents, we publish below
instractions for the construction of the so-called chemical ba-
rometer or weather glass. The utility of this little Instru.
went is based upon the varying solubility of certain salts
under different atmospheric conditions of pressure, humidity,
and temperature, and the employment of & menstruum of
such a density that the slightest increase or decrease of the
same will eause the newly formed crystals to rise or sink in
the liguld, The instrument generally consists of n tube,
from ten or twelve inches long, and from three quarters to
one inch in diametor, It is closed at the Jower ond, and, after
the solution has been poured in, the upper end is drawn out,
by means of a spirit lamp or blowpipe, until the tube is
hermetically sealed. When cooled, the point is broken off
in such u manner that 8 minute hole is loft, which sufficas
for the nocessary communication botween the contents of the
tube and the external stmosphere. Anpother arrangement
consists of a large test tube with a piece of bladder or caout~
choue tied over the mouth, and a small pinhole made through
this covering; this arrangement, however, is not so satisfac-
tory us tho first, as the covering does not last very long.
The solution may be made as follows: Take pure nitrate of
potash (sultpetor) and chloride of nmmonium (sal ammonisc)
ench 1 part, camphor 4 parts, strong alcohol 70 parts, dis-

hours before the sctual breaking out of the storm. In cold

— —— DA

REESE'S RAILWAY TIE,

weather the liquid is rendered milky by the multitude of
white stars constantly floating in it. The instraments are
pretty ornaments, and their indications are nlways Interest-
fug and instructive.

FLEURY'S EUBEK; WEATHERSTRIP,
The invention illustrated herewith Is an improved wea-

to us by its maker, Mr. Joseph Butcher, of 45 Center street,
this city. It is a ministure locomotive and
tender, containing every portion found in the
full sized machine, perfectly proportioned,
capable of carrying a steam pressure of 75
Ibs. to the square inch, and of running at a
high rateof speed. An alcohol lamp, which,
by its heat, generates an alcohol sweam, which,
in turn, isignited under the boiler, heats the
Iatter, which is supplied with water by feed
pumps, perfect in every valve and connection.
No less than 230 separate pieces enter into the
construction of the cab slone. The model is
sdmirable in mechanical execution, and,
strapnge to say, is its maker’s first effort at me-
chanical work, and has occupied his leisure
hours, outside his regular trade of ornamen-
tal painting, for the past three years. The
engine shows remarkable skill both in design
and handiwork, and evinces the great patience
and native mechanical genius of its constrac-
tor, who first made the tools he used in con-
structing his machine.
—~ - —
Velocity-=Effects of 1tx Increase and
Arrest,

Mr. F. J. Bramwell, C. E. in a paper read at
the recent meeting of the British Association, said:
Gravity can put into our frames & velocity in one second
amounting to 20 miles an hour without injury, there.
fore it is reasonable ‘to suppose that that velocity may
bo taken out at the rate of two and a quarter miles per
second with even less risk of injury; and if we want a proof
of this,one might instance a swing at & fair. Take the case

therstrip, which:m.y be adjusted to sult any depression worn

of a swing 30 feet long, rising to the horizoutal at each
vibration; when the swing is at the lowest point, it has
a velocity of 45 feet per second, or 80 miles; one knows
it will make this half vibration und will reach Its high-
et point in less than 1% seconds, so that a speed of
30 miles an hour is taken out at the rate of nearly 17 miles
per sccond instead of the two and & quarter miles of the pas-
seonger train,

Another instance of rapid reduction of velocity without
injury occurs in colliery winding. The Rosebridge Colliery,
in the neighborhood of Wigan, Is nearly half a mile, actu
ally 806 yards deep; the winding Is done under the minute
or at un average rate of thirty miles an hour; but this in-
cludes the stopping and the starting; the maximum pace is
equal to 58 miles an hour,and this 68 miles an hour is brought
torest in from 180 to 200 yards. There is thus, therefore,
sbundant evidence that the powers of brakes may bo carried
yot further than they have been without fear of Injury to
rallway passengers from the sudden checking of momentum
80 long as the brakes are properly applied. ‘
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THE CRESTED BLACK KITE.

supplios was opened have embraced 7,000 tuny, It roflects

The gardens of the Zoflogical Soclety, London, recsntly | no oredit apon Amoerles, either as rogards the set ltsolf or the
rocolved specimons of very rare Indlan kite (the base lo. | get-up of the article which she produces. AV but the lnex
photex of Cuvler), This bird had never boen soen alive In periencod, or not over-particular judges of quality and con
England, and oven in Indin {8 so sparsely distributed thas | ditlon, pronounce the cut sugar as shockingly fndifferent :
Mr. Allan Hume, in his * Rough Notes on Indian Ornitholo- | and If it ix to be viewed as a spocimon of the best lamp
gy, states that he has never procured & specimen. Though | which the Yankeo refiner can turn out, and thelr country

nowhere common, it ap-
pears to have an extended
range, being known In
Ceylon, on the east coast of
India, as woll as in Lower
Bongal, Assam, and Hrl-
tish Burmah., Jerdon, in
his ** Birds of India,"
states that it is certainly
very rare towards the
south, but that It is ocen-
sionnlly killed at Calent-
ta, and is more frequently
found in the lowor Eastern
Himnlhyns. It appears to
be very insectivorous in its
habits, and keeps to the
forests and well wooded
distriots, taking only short
flights. In its conformation
it appears more nearly al-
lied to the honey buszard
(pernis), of which a orested
species  exists in  India,
than to any of the other
aceipitrine birds. The plu-
mage of the bird is re-
wmarkably handsome. The
upper portions, including
the long slender crest, the
thighs, and the under tail
and wing coverts, are a
glossy green black. The
outer webs of the wing
feathers—those that are
nlone visible when the
wing is closed—are deep
chestont, The scapular
feathers form a conspicu-
ous but broken white wing band. The under parts of the
bird are chiefly white, with five or six broad bars of deep
chestnut, The crest is generully carried in a drooping posi-
tion, bur the bird has the power of erecting it perpendicu-
larly. In length the crested kite varies from thirteen to four-
teen inches, the extent of its wing being thirty. The weight
is about eight ounces. Wae regret to have to announce the
death of all the three specimens almost immediately after
they had been sketched.

THE FLORAKIN,

The florakin or lesser bustard (otis tetraz) is found on the
plains in many parts of India,and is common in France; in
the former country it
is esteemed a2 most de-
licious bird for the ta-

THE CRESTED BLACK KITE.

men are pleased to use, we must frankly assert that we pity
their taste. No first class family grocer in London-—no, nor
any folk in decent society—would look at the American loaf
sugar as it now comes to hand; and in case our statement
should be read by those who, from the nature of their re-
tail trade, find it an article more suitable to sell than that
chopped from bright English titlers, we simply ask them, as
they do their friends and customers, to compare and judge
for themselves. We need not be i suspense as to the ver-
dict, for we are sure it will be in favor of the British manu-
facturer, who, in defisnce of envious detractors, is still the
refiner par excellence, albeit his functions in that respect have

now almost entirely ceased. Unless checkmated by some

The Oldest Falr In the World,

In thisseason of industrial fairs, when Chilcago, Clncinns.
tl, Noewark, New York, aod other cities, sre all vielng with
each other in the prodaction of the finest exhibit of the
practical rosults of the lsbors of American mechsnics snd
inventors, itis interesting o note that. In & far distant quar-
ter of the globe, another grest fair has been in progress,
which, in point of magol.
tude, probably equals all
of the yeurly expositions in
the United States com-
bloed, The grest fair of
Nijnl-Novgorod, In Rus-
sia, has quite recently
closed its nonaal display—
an exhibition which has
been repeated every year
for the past four centuries;
and the merchants and pro.
ducers of Siberia, of Per.
sia, of Chins, and of Tarta-
ry have met the manufac-
turers of Western Rosuls,
oxchangea their raw pro-
duce for the manufectured
goods of St. Petersburgh,
Moscow, and the west, and
separated foranother twelve
month. The Falr, in fact, is
& vast market, a temporary
city, which began with the
interchange of commodities
between barbarians four
bundred years ago &t a lo-
cation some eighty miles
distant from Nijol Novgo-
rod. Afteran existence of
two centuries during which
period it absorbed into it-
self minor markets until
it became the principal ex-
change of the ewpire, the
fair was removed to its pre
sent site. Under the rale
of Peter the Great, the gov
ernment assamed its direc-
tion, which authority is still retained.

Unlike the colossal and wagnificent structures of iron and
stone which we erect as the receptacles for our exhibited
productions, the buildings of Nijni Novgorod bear & close
resemblance to the labyrinth of streets and houses which,
together, make up a Turkish bazaar. There ix a broad open
market place, rectangular in form, on which are constrocted
twelve rows of buildings, each some two stories in hight,
having broad verandahs to shelter the passers from sun and
rain. These form parallel streets, some of which are nearly
120 feet in width. At theends of the principal street, which
is the broadest, are the government house and the cathedrsl,

on the sides are shops and a chapel, near which are two high
towers, the raising or
lowering of flags on
which denote the open-

ble The male bird,
when in full plumage,
is very handsome, be-
ing most beautifully
marked; buat'the hen
is much plainer, as is
the case with nearly all
female birds. They are
to be found in pairs,
and are very shy and
wary, and hardly ever
take to the wing if
they can avoid doing
s0 Wherever florakin
are found, sand grouse
(pterocles bicinctus), of
which we gave an il-
lustration and descrip-
tion on page 407, Vol.
XXXIL, may be seen.

The florakin resem-
bles the large bustard
(otix tarda) in his form
and color, but is only
17 inches long. The
head is reddish brown.
the neck of the male
being black, with a
narrow white border
above and below. The
upper parts are mot-
tled with the same colors, but with finer and more delicate
lines. In the barren districts of Brittany (France), known
u8 lealandes, these birds may be seen in considerable num.
bers; and ss the fesh is good eating, and may probably be
improved by culture, it is somewhat remarkable that no at-
tempts have been made to domesticate them.

American Refined Sugar,

The exportation of Amerlcan refined sugar to this side is
maintained with unrelaxed energy, and consequently dis-
plices & given quantity of stoved sugar which would be or-
dinarily supplied from the warehouses of the British refinors,

THE FLORAKIN OR LESSER BUSTARD.

deliberate or accidental means, the English market will in
time be so inundated with sugar of inferlor quality, from
France and America, that finest loaf and other sugar will
eventuslly become things of the past.— Lendon Grocer.

[1f the mbove statement is correct, if American refined
sugars are roally inferior to the Eoglish article, it behoves
our rofiners to call upon inventors to study out new methods
of refining, by which the best products can be realized at the
lowest cost.— Eps.]

TuE fAuidity of the Berlin iron, from which the finest and
sharpest, although not strongest, castings are wade, is at-

tributed to the presence of arsenic in the iron,

The total lmports since this now and unexpected quarter for

ing or clesing of the
fair. One side of the
rectangle containing the
buildings rests on the
river Volga; the other
threeare surrounded by
& horseshoe - shaped
moat, kept filled with
water atan elevation of
some eighteen feet
above the river, as a
precaution against fire,
The edifices are buils
on iron stanchions in
the majority of cases,
and all thatcanbe re-
moved are taken away
at the close of the fair.
A large number of
buildings, however, re-
main, and with remark-
able strepgth  with-
stand the great yearly
inundation of the river,
which submerges the
whole locality, leaving
only the tallest strue-
tures projecting above
the waters, like & mipi-
ature Venice. It is a
strange contrast ;a busy
town of 150,000 inhabitants, replete with goods of every de-
scription, from American wagons to Persian rugs, existiog
for about six weeks; and then, a fow months later, nothing
buta dreary waste of wator fills its place. Although the
number of visitors at any one time may not exceed 150,000,
it is estimated that fully a million people come and go while
the fair Is in progress, and the value of goods which have
actually changed hands during the fair just closed is com.
puted at $120,00€,000,

The governorof the province supervises the management,
alded by & committeo choson by the participants in the fair,
The committes controls all government property, renting
the same at a low rate, Thoere are some enrions regulation
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‘thore for cash—~which are worth noting. For
vw of buildings is devoted to some especinl
and merchants, thus compelled to crowd to.

les and over.speculation, no merchant is per.
1 to hire more than three conseoutive shops, nor can he
occupy more than one shop unloss they adjoin each other.
No Ilmposts or duties aro lovied, and the shops are usually
1ot to the first comer, the government nsking no other gain
than the small rents, which together amount to but about
$120,000 & yoar, At the last fair, for this sum 6,086 shops
were rented

The contents of the markets are, of course, wonderfully
beterogencous. Machines bearing to us well known names
of American firms are side by side with the curious products
of Indian and Persian looms. Thereare furs and skins from
Siberia, teas brought overland from China, cutlory from
Sheffeld, fax, wheat, the fmportations of the great houses
of Moscow and St. Peteraburg, and Russlan fron, besides
thousands of articles representing the chiel industries
of every oation on earth, There are ususlly lmmensoe
amounts of Iron, stored on a sandy island in the middle of
the river Oka, about three quarters of a mile long, which is
not only covered with water at certaln seasons, but which
changes its shape every yoar. It is said that the quantity of
iron collected here, in bars and sheets, aggregates 90,000
tuns, valued at over $10,000,000. In quality it is said to be
better than Lowmoor, and equal to the best Swedish. A
tramway runs the whole leogth of the island.

It is difficult to believe that not only are all theso wvast
stores filled and emptied in six weeks, bat that the store.
houses themselves are removed and that their sills nre cov.
erod in spring by ten or twelve feet of water. On the ocea.
sion of the recent visit of the Duke of Edinburgh to the
fair, the iron owners gave an entertainment in his honor,
in n huge pavilion constructed entirely of their stock. The
structure was in the form of a turreted palace. The tarrets
were built of bar iron (the bars being laid crosswise over
each other, with the ends projecting) and surmounted by
battlements, which were represented by iron buckets. The
body of the castle was 100 feetlong by 50 fest wide, and was
made of sheet iron. Tron tuckets and baskets, turned over,
made very handsome ornaments around the arches of the
doors and windows. The whole structure was completed in
three days and three nights.

Common Sense In the Sick Room.

In a lecture delivered at the Bellevae Hospital Medical
College, in this city, by A. B. Crosby, M. D., he says: There
are certain elements of hygiene which it is very lmportant
that we should observe—whether the sick room contaios a
surgicel or medical case—if we would reasonably expect to
obtain the best possible results from trestment. In the first
place the

TEMPEEATURE

shonld ordinarily range from 65° to 70" Fah., and this should
not be a mere matter of guess work, but should be ascer-
tained by the thennometer. If the temperature is permitted
to average much higher than this,all febrile disturbances will
very likely be aggravated ; and if the average is much lower,
the patient in ordinary cases runs some risk of getting a chill,
althongh very many times he may remain with safety ina
room having a lower temperature, providiog he is furnished
with & plentiful supply of blankets,
FURNITURE OF THE ROOM.

The room which is selected for a sick room should be as
far removed ns possible from those ordinarily occupied by
the family, in order that the patient msy have the benefit of
perfect quiet. It should be large, airy, and well lighted, and,
if possible, should have a sunny exposure,

The wall of the sick room is a pretty important matter to
the patisat. If it is covered with one of those dreadfully
variegated papers, which, alas! are regarded as ornamental,
it will be found, especially if the patient is suffering from
any disease in which there is abnormal exaltation of the
brain, that it is n source of great annoyance, and may even
be positively injurious, For, as his eyes run over these
pictures, he will fancy that he sees images of various kinds,
such as sngels and demons alternsting; indeed theso figures
will assume every conceivable form, and he becomes thor-
oughly worriced in the attempt to disentangle the confusion.

The paper covering the wall should have a uniform, nea.
tral tint, such a8 a light green, s delicate bufl, or a very deli.
cate slate color, & light green, perhaps, is as agreeable to the
eyes as any color that can be selectod, and it rests the eyes
with s refreshing monotony. Such a uciform tint tends to
bealthy stapidity, and this lesds to repose. The floorof the

spariment should engage your attention.

The model sick room should never bo carpeted, but ordi-

. parily should bave a hard wood floor, and this should be
olled snd varuished. Upon such a floor may be spread ns
muany pleces of carpeting, rugs, and mats as are desirable.
These may be placed in front of the bed, over the parts
which the nurse traverses while porforming his or her duties
at the doors, ote.  Each morning, theso can be quietly slid
along the floor, taken out, and be thoroughly shaken and
aired. After they are removed, the floor can be wiped off
with a damp cloth or soft brush, and when dry, the rugs,
ste., may bo replaced.

The windows should also engage your attention, These
should be so arranged as to admit abundance of light. Light
is & pormal stimulas to the human body, and we have no
good health without it; you eanpot grow healthy cabbages
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ina dark collar, nor can you any more easily curs invalids
without the influence of sunlight., There are some acute
disoases, during the progress of which it may be necessary
to temper the light, but it should never be entirely shut out,
for If you do you remove from the body one of its Important
natural stimuli.

The windows should never be surrounded by tapestry or
decorations of any kind that are mnade of woolen stuff, A
plain white shade is all that is requisite to tomper the lght
and eut off outside objects from the patient's view, and the
window frame shouid be free from lambrequins, hangings,
ete., which may become Impregoated with the germs of
disonse

VENTILATION,
A healthy person requires two thousand cuble feet of
breathing space, and the sick person under the same cireum-
stances should have at least three or four thoussnd cublo
foot, Then,ngain, the sick man should have the air changed
twice as frequently s the man in health,
Ventilation requires the introduction and diffusion of an
abundance of pure alr at short Intervals, and & correspond-
ing removal of the wir vitinted by respiration. The move
ment of alr in the sick room should be imperceptible.
If the sick room is voutilated by a fireplace, we should
always open & window at the top. If the room, on the con-
trary, is heated by a register, a window should always be
raised at the bottom, sinco the hot air rises to the top of the
room, creates a plenum, and o forces the air out at the bot-
tom. There are three points to be observed in regard to the
sick room.
Note, first, whether there is any perceptible odor, on en-
tering the apartment from the open air; If so, ventilation
I fmperfoect,
Make sure, in the second place, that there is 8 free inlet
and outlet for the air,
And, thirdly, place an open mouthed bottle by the side of
the bed at night. In the morning, before thers is any open-
ing of doors or windows, or any movements about the room,
pour a little clear lime water into the bottle and shake it
If the air in the bottle is pure, the lime water will remain
clear; but if otherwise, it will become milky in appearance,
showing carbonic acid in the air, which has united with the
lime, forming a white precipitate of the carbonate of lime.

PREFARATION OF GRUEL.

A man, simply because he is sick, isnot to be starved, nor,
on the other hand, can a man who is sick, a8 a rule, take
such articles of food as a well man would be likely to take.

It may be doubtful whether & man, when first taken sick,
should take a large quantity of food, but one of the articles
which he may have is Indian gruel, if not made too strong.
If, however, you give permission that the patient may have
gruel totake, unless you give special directions as to how
it shall be made, you will very commonly find that the
nurse has prepared a fair specimen of Indian pudding, and
has been administering that for gruel.

In making Indian gruel there should be no more than a
dessert or table spoonful of the meal to a quart of water; and
this should be boiled for a long time, keeping the quantity
of water good throughout the entire boiling process.

Prepared in this manner, it may be made decidedly salt,
and then administered to the patient during the first few
days of his sickness.

USE OF MILK.

There is one article of diet which all persons may take
under all conditions, and that is milk.

There are those who say they cannot take milk, that it
makes them bilious, ete, ; but that is not true. A person
who is sick may take milk with the greatest possible advan-
tage, because it contains, in a form easy of assimilation, sll
the elements essential for maintaining nutrition. It is the
natural aliment of the young animal, and certainly answers
a good purpose for the old animal, provided it is used pro-
perly. New milk, I do not hesitate to say, may be taken,as
far as disease is concerned, in any and every condition. Per-
haps it will require the addition of lime water, if marked
acidity of the stomach is present; and perhaps a little gentian
may be requisite to stimulate the stomach somewhat; and it
may be necessary to give it in small quantities and repeat it
often; but ice cold milk ean be put into & very irritable
stomnch, if given in small quantities and at short intervals,
with the happiest effects. We have now come to believe,
contrary to the teaching of our fathers, that cold water,even
lco cold water, I8 a most beneficial drink, and therefore per-
mit our patients to have it as often as they may wish, pro-
vided too much is not taken at one time.

Now tea, which is a wholesome beverage, and, withal,
contributes somewhat to scandal, is very comforting, espe.
cially to a sick woman, and may be given without harm, if
it is sufficiently diluted with milk, When maae very weak
~—just strong enough to give a flavor—well supplied with
milk, and, perhaps, & littlo sugar, it gives the patient a trifly
of nourlshment in & very palatable form.

DEEF TEA,

If, however, you will make beef toa according to the di-
roctions I now give you, it will be found to be a most ser-
viceable article among the dietetics of the sick room.

Take a pound of the very best beef that can be obtained in
the market—the butcher will tell you that any kind of a
ploco answers to make beef tea of, but that is not trae—out
it Into small pieces the size of the end of the thumb, place
it In  pint basin, cover with cold water, and then place the
dish upon the back part of the range or stove, where the
water will gradually get warmer and warmer, but will not

1ench the bolling point, Let it stand and simmer in this
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manner two hours, Then bring it forward, and boll oyer »
quick fire twonty minotes, and immeodiataly after pour the
fluld from the beef, at the same time allowing the little par-
ticles which become detached to flow off with it, Now, If
thore in any fat in the tea, it is well that it should be re.
moved, for the reason that the bile and pancreatic secretion
may be unable to emalsify it, and it may do more harm thay
good, If you wish to be very precise upon this poiat, (e
toa can bo set aside, and when perfectly cold all the fat can
be removed from *the surface in a finke; or the fat may by
taken up by dropping a piece of flannel upon it as it flogty
upon the surface of the warm tea.

It is not a good plan to strain the liquor, beesuse this pro.
cons will remove more or less of the little particles of beef,
which are very essential to the valae of the ten. It may now
be salted, and given hot orcold, as the patient may wish;
and it may be given as soon as the pulse indicates any dimi.
nution in the force of the heart’s action. What becomes of
this nrtiole of diet when tuken into the stomach? The advo.
cates of the worthlessness and non-essentinlity of beef tea
would answaor that it makes but little difference, 1 beliove,
however, that it is mostly taken up by the gastric veins,and,av
all events,that it is exceedingly palatable and nutritions,and
does do something more than simply warm the stomach and
make the patient happy for a short time,

In case the patient's stomach is very irritable, so that
lnrge quantities of any substance cannot be borne, you msy
resort to beol extract for nourishment,

The proper method of making this article is to take a
pound of the bast beef, cat it into small pieces, and place it
in & good sized open mouthed bottle—a pickle jar is perhaps
a4 convenient ng any. Cork the bottle loosely, and then set
it inton kottle of water, which is to be kept hoiling for two
hours. If the bottle is now removed, it will be found that
it contains a considerable quantity of fluid, which may be
turned off, and the beef subjected to slight pressure to re-
move still more.

In this fluid we have a concentrated article of nourishment,
and it may be given, after it has been seasoned, either pure
or diluted, nccording to the condition of the stomach. Beef
extract s not nearly so palatable an article of food as rich
beef tea, made in the manner described.

Electro-Harmonic System of Multiple Transmission,

During the past two weeks, Mr. Elisha Gray of Chicago,
111, has been exhibiting his electro-harmonic apparatus in
the Western Union Building, in this city. More than a year
since we published an article descriptive of this curious dis-
covery, so far as it had been developed at that time. Since then
Mr. Gray has devoted the greater part of his time to the per-
fection ef the apparatus, and has already suceeeded in pro-
ducing some very remarkable results. Mr. Gray's earlier ex-
periments disclosed the fact that composite tones were as
easily transmitted over a wire as single notes, and from this
discovery he developed a system of multiple transmission,
founded on this principle. The apparatus was tested exper-
imentally on a wire between Boston and New York, on Sep-
tember 11, with very satisfactory results. Four separate com-
munications were simultaneously transmitted from Boston,
and copied from four sounders by a like number of receiving
operators in New York. In the main the signals were per-
fectly received on all the instruments, the only apparent de-
fect being a tendency to shorten them somewhat, a difficulty
which can doubtless be overcome by n suitable modification
of the transmitting appuratus,

The principle of the apparatus is a very simple one. The

depression of each key sets a self.vibrating electrotome in
operation, which is sdjusted or tuned to vibrate at a cer-
tain rate, differing from that of any of the others, when un-
der the influence of the electro-magnet controlled by its cor
responding key. These several sets of electrical vibrations
are transmitted through the circuit without interfering
with each other, in the same manner that almost any num-
ber of different sets of sound waves may pass through the
air without mingling. Atthe receiving station, each instru-
ment is so adjusted as to respond to its own special sets of
waves or vibrations without regard to others. By breaking
and closing the circuit upon the transmitting electrotome, so
ng to form telegraphic signals, these are transmitted and
taken up by the corresponding recelving apparatus.
It is not easy to fix a limit to the number of different com-
munications that may be carried on over the same wire sim-
ultaneously, either in the same or opposite directions. The
marked success which attended the operation of the princi-
ple through two hundred and forty miles of line, on Septem-
ber 11, seems to promise results in the futura of the greatest
value.—Journal of the Telegraph.

The Harmonle=Eloctric Tolograph,

The harmonic-electrie telograph invention (now commonly
known as the telephone) of Mr. Elisha Gray, of Cleveland,
in nndoubtedly destined to prove a very useful and impor-
tant one,  On Friday of lnst week wo saw four despatches
transmitted simultaneously from Boston to this city, on one
of the Western Union wires. It is believed, and with good
reason, that at least sixtoon messages can by this invention
be transmitted simultancously over a single wire. Mr.
Gray has made a discovery and invention which will be like-
ly eventually to revolutionize the present Morse telegraph
system.— The Telegrapher,

Tux recent storm in the Gulf of Mexico was the flercest
known in that vicinity for several years. At Galyeston,
Toxns, It raged with groat violence for three days, and the
damage to property has beon estimated as high as $35,000,-

000. At Indianoln, Texas, It Is stated, 800 lives were lost,
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NEW ELECTRIC ENGINK,

A new olectric engine,adapted to pumping water through
w house or to any other light domestic work, In Tocated
among the housekeeping articles, snd s well worth care-
ful examination. Its construction is novel in many respects,
Ono sot of eleotric magnots is disposed In the direction of
thelr length about an interior rotating eylindor or wheel,
The other magnets wro arranged In the Interior of the sta.
tlooary case, so that the construction is that of & nomber of
horseshoo magnets, each having one stationary and one
movable log. The long faces of the maguets are serrated to
the depth of § inch, the indentations of the whee! magnets
fisting into those of the case magoots. This, the inventor
tells us, has beon found, while increasing the area of the
faces In contact twofold, largely at the same time to aug-
ment the power. The colls are woand lengthwise about the
bars, and the yoke of the horseshoe is made directly beyond
the outaide coil, instead of at the further extremities of the
bars, a8 s usually the case; o that a large portion of the
metal core protrudes beyond the yoke. This arrangement,
we are informed, has also beon found to Increase the power
as high as 100 per cent. In a future issue we shall describe
aoother electric muchine exhibited by Mr. Charles A. Hussoy
and wo shall probably refer to the machine under discussion
in detall, and with reference to the new principlos claimed
to be involved, noting here only thoe facts given us, Of
these the most remarkable are the large capacity of the
machine (which contsing a 5 inch magnet whoeel and
weighs but 15 pounds), 8,000 foot pounds per minute,
and the statement that a 4.cup battery, costing for materialy
oxpended $1,12, in connection with this apparatus drove a
Howe sewing maching at 500 stitehes per minute for 60 hours
successivaly.

Builders, owners,and tenants of city houses will doubtleas
view with interest a

NEW SYSTEM OF FLASTERING
which is claimed to prevent the sudden and disastrons down.
fall of ceilings, so frequently occasioned by defects in the
water plpes and consequent leakage or overtiow, The in-
vention consists of replacing the scratch coat and brown cost
used in ordinary work by the combination of fibro-lizneous
sheets with s cement composed of lime, sand, and plaster.
The sheets nre of a fabric resembling coarse bagging which
is secured to the lathing, and the cement is supplied in the
orcioary way. A hard finish coating completes the work.

A NEW FORM OF HAIR HEADER

is exhibited, which is an improvement on the similarappara-
tus shown at last year's fair. It consists of a vertical oscil-
Inting wmetal plate,the lower edge of which is provided with
a rubber facing. Beneath is a horizontal vibrating plate
having s rubber surface directly under the edge of the ver-
tical plate. The tangled combings of long hair are placed
betsveen these moving portions; and by the rubber,engaging,
when rubbed along contrary to the grain of or to the direc-
tion of the asperities on the hair,the ** knotted and combined
locks " are caused to part and separate. This hair header is
called ““magnetic,” for no reason that we can perceive
other than that given by theold lady who admired the noun
“ Mesopotamia,” *“it wassuch a nice, comforting word.”

AN AID FOR GOING UF STAIRS,

Here is something for the denizen of the aerial flat, an in-
vention supposed to bounce him up from one stair 1o another
until he reaches the top of the flight, before he knows it.
Each stair has a hinged 1id and under each lid are some
strong coiled springs. The inventor fails to say anything
about the effect of his springs when a person runs down the
steps. The ideasugyests itself that an inexperienced nser
might try to go dowa two steps at a time, in which case Lis
womentum would probably compress the spring sufficiently
10 jump him back thres steps, and thus, by a kind of alge-
braic addition, he would find himself slowly retrograding in
in spite of his efforts to advance. There is food for sombre
reflection in those spring stairs.

A NEW HYDRAULIC MOTOR
for sewing machines is exhibited, which is easily attached to
the table of the apparatus and which is driven by the ordin-
ary head of water in the service pipes. It consists simply
of a winged wheel placed horizontally and enclosed in a case.
Motion is governed by the treadle, and speed, of course, regu-
lated by the water cock.
ANOTHER NOVELTY IN MOTORS

is & peculiar compression engine, driven by hot air, now in
operation in the machine department. It coosists of two
eylinders, one for power, under which the fire is built, the
other simply for compression. The latter has & water jacket,
and both cylinders have pistons, or more properly, plungers.
The piston of the compression cylinder passes through pack-
ing at the top of the same, but below fits loosely in the boro,
50 that the air colpressed is at liberty to pass up around the
piston, and to enter & connecting passage, which leads it into
" the power cylinder, where it is heated and expanded, and 8o
lifts the piston. As the two pistons are set on cranks 180
apart, the down stroke of the power plston corresponds to
the up stroke of the compression piston, so that the alr, which
just before has been expanded, is now returned to be recow-
prossed and sgain used. Thus the alr is merely shifted from
one cylinder to the other, snd its cooling or heating is
quickly accomplished through its being exposed to the notion
of the cold water or the fire in thin annular sheets. The
machine (1 horso power), we are told,burns very little fael,
one scuttleful snswering for an entire day. The expendl-
ture of oil is also very small. Thix seems to be a very sim.
plo apparstus, and one well adapted for a large number of
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light uses. 1t 1n almost ontirely fres from the dinngrecable !
nolse asually incident 1o calorle engines.

Wo notico n new

MACHINE VOB POLISHING MOLDING',

which secwms to perform very good work. It has an adjust.
able table, earrying horizontal rabber rollers, which grasp
the strip of molding and present it to the setlon of & reclpro.
eating polisher, This Inst In » composition of fine emery,
which is made in & plastic state snd applied to a plecs of
molding similar to that to be polished. The result when
the composition is hard I & perfect matrix, into which every
Indentation or projection of the molding fits. The cast Is
then mounted in & box and rubbed to and fro on the molding,
s the Intter, as already explained, is carried beneath it. The
advantage gained is the Increased sharpness and accuracy of
the edges, and the thorough polishing of the whole work, &
proceeding of some dificulty by the ordinary use of sand
paper.

A new convenlence for housekeepers is a combination

KITCHEN SAVE,
In which places are provided for a multiplicity of articles
which generally go sstray about the kitchen. Besides, it of-
fors 10 the cook the same sdvantages as the prescription
counter does to the druggist. There are drawers for the
sugar, spices, and similar staple ingredlonts, a hinged dough
board in the front, n convenient rocoptacle for flour or meal
in the top (with a hopper below, fitted with a valye #o that
exactly as much flour us is neoded may be measared off),
a sifting arrangemeont, and plenty of oxtra closet room for
tho thouvand little things neoded In cullnary operations, A
NEW ANTIFRICTION METAL

hns appeared, which, we suppose, s intended to rival the
material which raised such a broeze nmong the fair officials
Inst year. It differs, however, in that, instead of being In-
serted in the bearings, the bearings themselves are made of
it. No machinery fitted with the substance is running as
yet at the fair. The basis, according o the circolars, is
black lead, which is another point of difference from its
older competitor into the composition of which black lead en-
ters very slightly, and in many casesnot at all.

[From the Engineering and Mining Journal, )
Extra Large Lap-Welde Tubes and Enameled

Water Plipes.

At a recent visit to the National Tube Works Company at
McKeesport, Pa., we witnessed the operation of making lap-
welded tubes of such a size and quality as to call for notice,
The company makes these yeamless tubes or pipes of any
size up to jfourteon inches diameter. And as every length
is tested by hydraulic pressure before leaving the works,
their strength and quality is fully goaranteed. Thoy have
been found admirably adapted to carrying water for the hy-
dranlic mines of California, Nevada, and other Western States,
and for waterworks which do not require larger msins than
14 inches. The company has just completed an order for
the Virginia City and Gold Hill Water Company, of Nevada,
of seven miles of 10 incl pipe, the most extensive order for
a large size that, we believe, has ever been given in this
country. These seamless pipes, even without coating, are
more durable and are also less expeonsive than the riveted
pipes; but the company applies a patent enamel to them
that, it is claimed, makes them almost indestructible, and,
indeed, the company is willing to guarantee their durability
for any length of time. The appended reports by Dr. S.
Dana Hayes, Massachusetts States Assayerand Chemist, and
Professor Otto Wuth, of Pittsburgh, Pa., fully establish the
claims of this pipe to durability. We commend it not only
to our gas and water companies, but also to our mine owners
and others who have to use or convey impure water, such,
for example, as in many anthracite mines. These large
pipes wounld make excellent screen shafts for our coal break-
ers, and the enamel would doubtless be of great advantage
for coating the exposed iron work about the mines.

In bringiog the matter to the consideration of “ those
whom it may concern,” we believe wo are doing consumers
as well as manufacturers a service,

REPORTS.

“ 1 have recently made a series of tests of your enameled
pipe, for the purpose of ascertaining its value as a service
pipe for conveying water and other fluids, and now submit
the following brief report of the results obtained :—

“ Portions of the enameled covering itself were first re.
moved from several pleces and submitted to chemical analy-
ses, to determine the presence of deleterious substances; but
the results of these analyses are entirely negative, as thereis
nothing of this kind present. The pipe is made of wrought
iron, covered, ingide and outside, with an elastio, enamel-
like material that does not contain any unwholesome or ob.
jocti p in lonts.

’P?};‘::‘:i’!:r:bﬁ‘i’r;l was then tested by exposing different
pieces of the pipe to the solvent action of hard, soft, and sea
waters, aleotiol, and other fluids, for many days, aud finally
those fluids were boiled in the pipe for soveral hours in cach
case—the object of this bolling belng to obtain, as nearly as
yossible, in n comparatively short time, the effect produced
!n the pipe by long continued usnge, These tosts have boon
very complete, and [ am quite surprised at the durability
and power of resistance of the onamel covering, determined
in this way. It has not failed in any trinl with natuml wa-
ters in my laboratory, and it has withstood the action of
boiling corrosive fluids for a longer time than specimons of
other water pipes now in common use.

“1 commenced this investigation with some doubts about
yonremmeled pipo, but the severe teats which 1 have em.
loyed prove that it is perfectly harmless and possossos great
urability, these boing the propertica of most impartance in
water pipe. 8, Daxa Haves,
State Assayer and Chomist, Massachusotts.”

“ [ have made s complete serios of tests in ordor to ascer
tain the quality of your patent enameled pipe, and found
that the enamel, covering perfectly both the inside and the
outside of the wrought iron pipe, is not in the least affected
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by the action of alkalles, nelds, salts of any eomponition, al-
cohol—in facts, any liquids which in practice are apt to be
conveyed through the pips, The ensmel itself contains no
deleterious substance whatever, and even if it did it would
not make any difference, ne not & trace of it will become solu-
ble.  Pipe 0 onameled is especinlly sdapted for water and

Kne O, Worn.”
—

Yankeo Klectrieal Spread Eaglelsm.

“ At the annual mesting of the British Association for the
Advancement of Sclence, held at Brintol, on the 25th of Au-
gust laat, Sir John Hawkshaw, F. R. 8., the newly elocted
President of the Amsociation, as usaal, delivered an sddress.
In the course of this address he took occasion 1o review the
history of the invention and progress of the electric telegraph.
This portion of his speech is as perfoct a specimen of the in-
sular egotism for which his countrymen are noted as we
have seen for some time. He completely ignores, in this
connection, the discoveries and inventions made by Ameri-
cans, merely incidentally referring, in & foot mote, to the
date of the first patent of Professor Morse, Issued in October,
1837.  With this excoption no mention is made of any Amer-
lean ; and %o far as can be learned from his address, nothing
hias ever been done in this country for the development of
electrical science or of the telegraph.

In view of the fact that the first practical telegraph line
of any extont was bullt and operated in this country by Mr.
Harrison Gray Dyar, in 1826, on Long Island, in this State,
over which dispatches wore actually transmitted, and thst
most of the more {mportant telegraphic inventions and im-
provements have beon made bere, and by Americans, this
omission is discreditable oithier to the spesker’s fairness or to
his intelligence, While we have no disposition to withhald
from the many eminent electriclans and telegraphic inventors
of Gireat Britain the credit which is due them, we are certain-
Iy not willing to allow such o slight as that which President
Hawkshaw has shown to go unnoticed or unrebuked.

It is in this country that most of the useful improvements
and new adaptations of the telegraph have been made, and
these have been gradually adopted in Europe until most of
their telegraphs are worked upon American systems.

The comparatively slow and inefficient needle telegraph of
William Fothergill Cooke, not * Wheatstone and Cooke.” as
President ilawkshaw has it, has besn geoerally superseded,
oven in Eogland, by the Morse system, and this is supple-
mented to some extent by the printing telegraph of Profess-
or Hughes, an American, which is also very extensively used
on the continent of Europe. The duplex system of Mr,
Stearns, an American, is also being generally adopted on the
English and Continental lines, The antomatic system of
Professor Wheatstone, which is highly praised, is known to
be as much behind the American auntomstic system of Mr.
Little, in successful operation in ihis country, as is the
needle telegraph behind the Morse and printing telegraphs,
The fire alarm telegraph system is the invention of Messrs.
Farmer and Channing, both Americans; the quadraplex has
been made practical by Americans; all the printing telegraph
instruments which have proved of any value are the ex-
clusive inventions of Americans; the quotation telegraph
systems; the automatic fire telegraph system, by which in-
stant notice is given of the commencement of fires, which
has proved of greatmportance and value, is the invention
of an American; the district telegraph system, by which
messages can be summoned, policemen called, etc., has been
invented and perfected by Americans; and the harmonic elec-
tric system, by which not merely four, but there is every
reason to believe at least sixteen communications can be sim-
ultaneously transmitted through a single wire, is the inven-
tion of Mr. Elisha Gray, of Chicago, also an American.

Some of the first electricians of the world are also Ameri-
cans. Professor Henry, of the Smithsonian Institute at
Washington, an American, invented the intensity electro-
magnet, by which the transmission of telegraphic signals on
long circuits became practicable. Messrs. Farmer, Chaoning,
House, Page, the latter the inventor of the so.called Ruhm.
korff coil, and many others eminent for ability as electricians,
are Americans; bat these are coolly ignored by the orator,
who has never heard of any achievements in electrical sci-
ence except those of certain British scientists whom he
names, save by a few Germans, to whom he grudgingly ac-
cords some small credit.

In no other country has telegmpby acquired such perfec-

tion in sctual use or been so universally adopted and used by
the people as in the United States and Canadas. More ac-
tual business is transmitted daily on a single circuit by two
operators in this country than by four operators on two cir-
cuits on the English lines. Business is dribbled over the
English lines slowly by means of needle telegraphs or Ly
Morse registers, the use of which is universal there but ex
ceptional here; and tho autoinatic telegraph of Wheatstone
gives a speed of seventy to eighty words per minute in ac-
tual business against 1,200 to 1,500 words per minute by the
American automsatic system. Ounly in cable telegraphy can
any practical superiority be shown on the part of British
electricians and telegraphers, and this arises from the fact
that in the United States we have had no locg submarine
cables to operate, We consider it quite probable, however,
that if the speed of transmission is hereafter materially in.
creased over such lines it will be through American inven.
tions, and had the cable telegraphs of the world centered in
New York, as they have in London, we believe that our electri-
cians wounld, before this time, have devised some method of
transmitting through long submarine cables more than sev-
enteen words per minute."—7he Telegrapher.
If Sir John's address savors of egotism, nothing of the sort
can be charged upon the The Telegrapher. The native mo-
desty of the Yankee is proverbial, and the above prettily il
lustrates his method of practice.
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Becent Dmerican and forcign Patents,

Improved Tram Stick,

John R. Byer, Attioa, Mok, assignor to himself and Artbur H,
Fish, same place.—The objeot is to improve the means for “ tram-
ming™ the spindles and stones of geinding mills, and the device con-
ists in o tram stick having an adjustable lever, to the end of which
lever the “quill” is attached, and to the other end of which lever
15 an adjusting screw.

Improved Hose Coupling,

Mark M. Lewis, New York city, assignor to himself and Albort C.
Aubery, same place~This s o hinged two-part tubular coupling,
provided with flanges, grove, and rabbet, to enable it to be used
indepondently, or with a middle-ribbed inner couphng,

Improved Rallroad Gate,

John H Eberhart, Sumter, 8. C.—This invention consists of a pair
of sliding gates meeting together at the middlo of the way, which
are coupled on each side by a bell crank and rods.  There s a slide
to be moved by the locomotive to open the gate when the locomo-
tive approaches it, and to be closed by the rear car when the teain
passes away.

lmprove'd Printing Press.

Culvert B. Cottrell, Westerly, R. L—This relates to a graduated
cam aod segmental lever, which take the oylinder while In full
speed from the bed, which iy also in full speed, and stop it, while
the bed continues its motion at full speed. They stop the cylinder,
while the bed runs on, and without losing any time whatever on
account of the stopping of the cylinder. Alr springs are provided
whose cylinders are on each end of the bed, while their stationary
pistons are In corresponding positions on each end of the frame.
These springs take up the momeatum that is trans®erred theroto
by the bed at cach stoppage, and then retrunsfer the same at the
start of the bed on its returs in the opposite direction, thus allow-
ing but little lost motion, and enabling the machine to be run much
faster than usual, and with much less than the ordinary motive
power,

Improved Car Starter,

Anthony A.Jones, Utlon, N. Y., assignor to himself and Julius F
Chesebrough, same place.—~This (nvention relates to the mode of
connecting the foot rod which projects up through the platform of
the car with the pawl, rod, and lever which operate the ratohot
wheel mounted on the front nxle. When the drivoer applies bis foot
1o the plate on the rod, the borizoontal arm of an elbow lever 4 do-
pr 1, thereby iog anothor rod to carry ono or the other of
the pawls into eng with the ratebet. Slmultaneously with
this engngement, other devices not s0 that the prossure is thence-
Torth appiled directly to the lever so long as It continues,

Tmproved Suspension Book Hack.

Fredorick F. Hill, Essex, Conn.—This is an improved folding rack
for books und arnmments, to bo hung aguinst o will, 5o construoted
that tho shelves may be adjusted and secured at aoy desirod dis-
tance npuirt,

Improved Wet nnd Dry Ore Crusher,

Henry Bolthoff, Central City, Col, Ter., assignor to himself and
Charlos F. Hoodrle, samo place.~ A hollow eylinder revolves upon
truck whoels placed in a frame. The motive powor Is applied to
oneof the truck wheel shafts, driviog the mill by friction of the
truck wheels on the periphory of the two beads, which are con-
neotod together by staves, Tho heads have a faoge on the outer
rim, and wro proteoued from woar oo the foner side by liners. For
wet orushing, these staves are made watertight by the insertion of
propor packing between thewm and at the eads, each stave having
projecting rits o hely noid the packing and stffen the stave.
Turagh the center of the eylinder, which is open, Is placed a bollow
ploe. Through this s fed the ore and water, the pipe baviog opon-

nyes for the disoharge of the same Into the outside of the eylinder,

Balis of cant (ron wro placed lgvide, and by the motion of the oylin-
der the ore and balls nre trought Into contact, and the crushing is
done by conoumion and atranoo ; and when the ore Is sufficiently
o 1o Bont, It rises to the top of the water and passes out in the
form of pulp through reiston oo elther side near the ceater Into
boppers fastenod to thy stande; thenoe it passes In pipes to the
amalgnmating coppers, as used with samps., For dry orushing, of
course the ore, Instead of discharging at the centors, dsohnrgos
around the periphery through Intomtices botweon cach staye,
which are made much narrower than the wot mill stave, to Kive
more discharglog capacity, and are 80 shaped on the Inside us to
fortn corrugations, thus proventing pucking of ore and balls, and
thus alding free discharyge.
Improved Travellng Oan,

Antolne Aloxis Gorvals, Parls, Franoo, asslgnor to A. Gervals &

Q0w muno place,—This relntos to feld cans in which are n ohambor,

Scientific American,

Improved Oorn Sholler,

Hieam G Crookmore and John W, MaMillan, Salado, Tex.—This
I8 n combinution, with an inelined box, open on one side, of a oylin.
dor or rollor, to whioh saws and strips or bars are npplicd a8 moans
wheroby the husks are steippod from the ears of corn, and the ker-
nels romoved as the oar passes through the box.

Improved Buockle Loop.

Fredoriok A, Nolder, Madison, Ind.~Thig relutos to an Improved
loop and buckle for cartlage buok stays and ourtalng, and conglsts
of u Hanged buokle-fastoning plate tacked to the curtaln or haok
stay, In conneotion with a sliding box fastened by the flanges and
held in position by tho buckles,

Improved Ventllator Cap,

Honry A, Gougo, New York eity.~Tho buase of the onp Is seoured
to the upper end of the ventilotor flue. The body of the cap I
mude of the snme shape as thoe lower part, but largoer, and s #0 ne-
ranged that 1ts lowor part may overlap the uppor end of the lower
piart, The part s conneotod with, und supported from, the base
part by bars, To the bars are sooured the deflector, whioh I mado
{n the form of two low pyramids, plaoed base to base, To the up-
per edge of the base part s attuchod the edge of a plate, which pro-
Joots downward and outward untll in lHoe with the lower edge of
the body, nt which polnt It Is bent inward and upward at an acute
ungle, thus forming an angular cornlee sround the top of the base.
It is claimed thut, no matter from what direction the wind blows,
it not only cannot eater the flue, but actually Induces an upward
druft through the flue,

Improved Detachable Link for Chalns,
Charies H, Glllingham and Albert L. Gillingham, Griggsville, 11—
This detachable link for spur wheel chains will enable lHoks to bo
quickly attached and detached, to lengthen and shorten the chain
or to replace o broken or worn link with a new one. The Invention
consists in the body and a crosshead key, secured to ench other de-
tachably by a pin.

Improved Waterproofing Compound for Leather,

James Clunan, Beooklyn, N, Y.—This is a compound of paraflin,
tullow, and resin, which are melted together, and with which the
leather is impreguated.

Improved Traverse Motion.
Charles L. Noe, Bergen Polut, N. J.—~A master wheel, with two
balf circular cog rims in different planes, is arranged in combina-
tion with a train for turning A scrow for working a traverse guide,
In the train there are two pinions for transmitting the motion from
tho master wheol alternately in different directions, one taking it
from one of the cog rims and the other taking it from the other
rim. One of theso pinions transmits the motion direct, while the
other transmits (t through the first pinion, so that one causes the
screw to turn one way and the other turne it the other way, this
producing a continuous traverse of the guide forward and back-
ward. The invention is applicable for bobbin winders for sewing
machines, reels for fishing rods, and other spool or bobbin winding
apparatus,
Improved Sad Iron.
Henry R. Robbins, Baltimore, Md.—This invention consists in n
slmple and ingenlous device for the attachment of a handle to
sad fron, whereby it can be readily and easily detached from one
iron and attached to another, thus making one handle answer for
a number of irons.
fmproved Steam Rock Drill,
Joseph C. Githens, New York olty.—In describlog this invention,
on page 122 of our current volume, the following description of an
ossentinl parct of the apparatus was omitted, owing to an error in
the printed copy of the letters patent: The valve-shifting piston is
made with hollow euds, a solld center and side ports, and {s pro-
vided with a sliding band, made with ports at a greater distance
apart longitudinally than the small holes or ports in combination
with the cap of the steam cbest, the sliding valve, the ports open-
ing into the cylinder, and the piston.
Improved Screw FPropeller.
Lewis C. Cary and George F. Cary, Portland, Me,—This s a com-
bination of a hollow watertight protecting rim with the blades of a
propelier. The protecting rim is constructed of a flat band, an oval
band, and the stifening rim. The object of the bands is to make
the ring watertight and buoyaat.
Improved Sleeve Button,
Jacob G. Missimer, Trenton, N. J.—The shank Is bent at right an-
gles to form u foot. In the outer side of the foot {s formed a wide
dovetailed groove, to recelve a bar, which is made twice the length
of the foot. The end of the barand the foot are pushed through the
buttoa hole, which allows the shank to pass into the sald button
hole. The bar Is thea pushed forwurd and locked by u spring catoh,
To detach the bution, & finger 18 inserted beneath tho oufl, and tho
bar s pushed buck, aud the foot and bar are deawe: out of tho but-
ton hole.
Improved Gang Plow.

David A. Manuel, Napa, Cal.—The orank axle of the rear support-
Ing wheel swings (o n sleove of the main beam. Both supporting
wheels are applied by their crank axles in such 4 manner to the
maln beam that they run parallel to the lne of dmft, Two plows
are firmly nttched by olips to the main beam between the support-
ing wheels, and are adjustable thereon to different widths, A thim-
ble ds swiveled 1o nn extenslon of tho rear erank aem, aod travols
In forward or baekward divection on n scrow sleove, producing
thereby tho ralsdng or lowering of the rear whoeel by the swinging
of the crank uxie in the sooket gleevo of the maln beam, and the
sotting of the plows to any required depth. A hand lover moves
the rear shaft, and lowers or raises thoroby the orank sxle and
wheols, 80 as o regalute the workiog of the plows. The direction
of the draft beam may, by adjustiog nuts and bmoe, be changed
slightly from tho Une of draft, and thereby the plows thrown to or
from the land, as dosired, The pole 18 secured Into o tongue socket
of the draft boam, and set at the froot end to such hight that the
welght is taken off from the horsw' necks,

Improved Cultivator Frame.
Willlam M. Coston, Quitman, Mo.~This caltivator frame Is so
constructed that the seat support can be turned over forward, leay-
ing the rear part of the frume wholly unobstructed, so that the wa-
chine can be used as o riding or walking cultivator, as desired,

tmproved Electro=Magnetic Engine,
Charles A. Husey, New York city.This Is an lmproved slectro-
maguetic engine for running sewing machines and other light ma-
chinory, by which the induction currents of the magnots and sparks
atl the commutator are eatirely avolded, and a more perfool utilize-
ton of the battery current s produced, Tho essentind fonturos aro

the stationary magnots having radinl nrms with Teabapod ends, ar-
moged o plternnting position, so that the pole onds of one face the
Intermedinte space botween the pole ends of the other; (he outer
stationary magnots having widening pole ends of ‘1" shapo at right
ungles 1o the wrms; the centeal rovolving magnot provided with
widoning pole ends of double T shapo at right angles to tho radisl
actns of tho same, and thy stationary sod rovolving magnots haviog
radinl arms aod widoniog pole onds whoso fuco width Is somowhat
lnrger than tho digtance botween two adjoining polo oxtremitioy, so

baving a fire grate or basket, an wir ob Iy nnd a draft flue,

s to lap on tho pole ends noross the Intormediato spuoe.
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Improved Paper Pulp Engine,

Alvin Gardner, Windsor, Canndn.—~A box of ulx sides his o tap~
oring rocess or well formed in fts middle part, (nto whiol s ftted o
taporing ring. In grooves In the faco of the tapering ring are se-
oured knives, whioh are set at an angle. In the cavity of the tap-
oring ring 18 placed a boveled wheel, W the fuce of which are t~
taohod other Inclined knives. To the top of the wheel 1s atuohed
n sorapor, by which the pulp Is pushed outward toward the walls of
tho box, In uging the cngine, the wheel Iy ralsed, the gy to be
out are placed benenth it in the cavity of tho ring, and the whoel s
lowered upon them. As the wheel I# revolved the rags wrm out by
the knlyes, the inclination of the sald kuives preventing the eut
from being made short, and tending to produce & pulp with o longer
fiber, The inclination of the arms tonds to deaw the pulp down
through the wheel. Thoe seraper ennbles the engine to bo run mory
slowly, while nt the sume time producing a proper efreulation of the
pulp,

Tmproved Bllge Water Valve for Shipws,
Josoph W. Hughes, Nowburyport, Mass.—Stops are arranged be
twoon the timbers to hold the water in the bilge, and self-closing
valves aro applied to the stops to open and let the water n froely
when tho ship's sides rise, und close and retain it when they fall,

Improved Shutter Worker,

Jacob D, Hughson, Prairie City, I1L—The Invention consists of an
elbow lever pivoted on the window sill inside of the lower sash,
with ita second joint arranged below the stop and above the sill, and
connectod by a link with a T-shaped lever. Said lever at one ond
Is pivoted to the #li), and at the other I8 connected to the lower ond
of the blind, all in such manner that the blind can be opened and
closod readily by merely swinging the first meotioned lever for-
ward and backward. There are stops on & stop plate combined
with this lover, 5o as to hold it for fastening the blind open or
closed,

Fertilizer Distributer, Planter, and Cultivator,
Bolivar Scofield, Cartersville, Ga.—To the sand board and sway
bar, between the fmames, Is secured a box, from which two spouts
lead down nearly to the ground, the forward spout belng Intended
to conduct the fertilizer to the ground, and the rear spout to con-
duct the seed to the ground. The front and rear sides of the box
have semicircular notches formed (n them to receive barrels de-
signed to distribute guano or otber fine fertilizer, and to distribute
seed. Holes in the barrels may be partially covered to regulate the
disoharge, and the said barrels are rotated by suitable mechanism,
The driver, by operating a lever with his foot, can adjust the throe
plows to work at any desired depth in the gronnd, or can ruise them
entrely away from the ground, as may be desired, and o harrow
oinn be ratsed from the ground by and with the opening plow, The
harrow removes lumps, clods, and rubbish, the opening plow opens
n furrow to receive the fertilizer and seed, the fertilizer is doposited
in the furrow through the spout close in the rear of the plow, the
fertilizer (s covered, and the furrow s partially filled by the cover-
Ing plows. The seed is then deposited through the spout, and cov-
ered by a weighted plate.

Improved Bee Hive,

SBamuel Hixson, West Newton, Pa.—This {sa box hive baviog a
moth teap In connection with the bee entrance. The bee entrance
15 on the under gide of the removable trap, which 1s grooved on its
under odge. The entrance of the moth miller is resisted by the
boes, and she is driven to take refage in one of the grooves, where
sho lays her eggs, and escapes from the open end of the groove.
Tho worms that hatoh from the eggs wre easily kept from the beo
ontmuoee, and go the other way to gailn an entrance to the hive, and,
reaching the ends of the grooves, thoy drop off and fall to the
ground.

Improved Colter Attachment,
John 8. Johnson, Rockford, [IL—This consists of devices to attach
a revolving colter so that it can be readily adjusted as to hight, to
the width of the furrow, and to the line of draft,

Improved Locomotive Engine.

Thomas T. V. Smith, Yarmouth, N, 8,—~This Is a modification. of
the present ordinary locomotive, 0 as to admit the use of a wider
fire box, to enable broad gage bollers with wide fire boxes to bo rea-
dily and cheaply altered to the narrow gage, and to admit the use
of large locomotives on much narrower gages and cheaper mil-
roads than is now practicable. It is proposed to do away with the
ordinury truck in front, supporting the engine by the ariving
wheels, which are placed 8o far forward as to clear the fire box, and
to Introduce asecond outside frame runnlog back to the rearof the
tender, resting in front on the inner frame, and working upon it
with a truck center. The whole is, in fact, & composite carringe, 0.
which the engine forms the front truck and the tender the hind
truck. Ome feature in tho invention i that the overhanging welght
of the fire box rests on tho outside frame, boing free to work horl-
zontally, to allow for tho Intoral play o passing curves,

Improved Mechantenl Movement,

Philip Bellingor, Paoll, Ind, —The Invention consists of alternnte-
Iy acting bandle levers and troadles, which are applied to a double
crank shaft with balance wheel, and also to n second crank shaft
turning ln pivoted bearings, with an equalizing attuchment. The
object is to change rotary reciprocating into rotary motion.

Improved Rattsman’s Boot Calk,
Rufus D, Guilford, St, Churles, Mich.—~This calk (8 formed from
vootungular pleces of sheot steol, strack up (o sultablo dios, whore-
by 1ts corners are bent down to form spurs, The calk 18 secured to
& boot or shoe sole by menns of & sorow,

Improved Bubber Drawers for Invallds,

Marta Bradley, New York city, N. Y.~This Invention consists in
rubber dmwers for Invalids, formed of & body open at “the sides,
and a tabe formed Intogral with the dmwers.  The tube Is made of
wuch a length that it can bo lod from the Invalid to a vessol placed
at the alde or beneath tho bed, to recelve the urine ns it lows out
through sald tube.

Improvea stop Motlon for Steam Eugines,
Thomas Bvans, South Manchoster, Conn.—This consists of an aux-
{liary stonm oylinder, connectod with tho malo steam pipe, and pro-
vided with 4 welghted valve, and u plston whose rod is conpeoted
with the cross hoad and an wie vialve of the condetser for Interrupts
ing tho notion of the main steam oylinder on the opening of the oyl
inder valve.

tmproved Packing for Stufliing Boxes. .
Itichard Greenaleh, Greenbush, sasignor to himself and William
Buohanan, Yonkers, N. Y.~This inveation consists of rubbor steam
packing cut ln long proces shinped transvorsely to paok around the
vod and 111 the sproo botwoon the rod and the box nicoly, so that
thoy reooive the prossure of the gland in thelr lengthwise direction
Instond of orosawiso, s commonly arvangod,

Improved Chaln Fump,
Willlam Wehres, Evansville, Ind.~This fits to the barrol, and s
wlso readily ropaired by unsorowing the swivel connection with the.
obmlo. 1% s made of rubbor and attachod o & contoal bolt, 10 b
hold between a disk of tho same and w bindiog swivel sorewing
thereon, the bolt and swivel turning roadily (o a swivel at the othor
ond of tho bucket,  The purp bareel has o longitudinal witor drop
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Hoadloy Portable nes, ",
New York,Sole mnmlnun‘%t slll

Hotobkiss Afr Spring Hammor,
market. Prioes low. D, Prigh ch.uum-':..&..

The best Varolshos made In the Unitod Stat
of, for that matter, In the world, are thowo of um:'}.'
0., New York. They use only the purost tatorials,
and the product nevar tafin 1o satinly usors.

Patont for Sulo of a Dottle Fauoet.  Address fo
partioulars, Haury, Box 4,1, Now York oity . £

Wanted--To communioate with u party who has
# practieal Knowlodgo of overy ranch Lt l.l‘l?:- Currlago
Axio manufaoture, with n view of starting s Faolory In
w Woatarn Clty, Addross A, D, Davis, 592 West Adama
$t., Chlongo, 01,

25 por cont extrn power (n stoam ongloaes, or an

MVIng In funl, guaranteed by lppml‘ the H. 5.
Condenser. T.Sault,Con, Bng'r,Gon'l, Agt., §. sy, Ot

Without reflecting upon othor Advortising Agon-
clon, wo Ay say that Geo, P, Rowell & Co., K:u Park
Row. New York, are deserving of success, and have
achioved snocess. Thoy do business o trie busl prin.
ciples,pay on demnand all that they agreo ta pay, and com-
Boe unliring enorgy with prompiness, systom, and care
fulness In detalls, From a swall beginning they now
stand head and front above all compotitors. —{ Iron World
and Manufacturer, WPy

For Salo-Second Hand Wood Worklog Machin-
ery. D, Lattimore, 81at & Chostoug 8t,, Phila,, Pa,

Tosting Machino for Bar Iron—Will test scotion
of 12 aquare Inohes,  For sale by Denmesd & Son, Baltl-
more, Md,

For Sale~F, N. Hathaway's Patent Combination
Wateh Koy, patonted May 2, 1875, For further tuforta-
tion. Inquire of Frank N. Hathaway, No, % Hancook
Avenue, Springfeld, Mass.

Wanted—A Powor or Steam Suction Pump, 16 to
N Inch oylindor,  Address PO, Box 339, Boston, Mass.

Small Engines. N. Twiss, New Haven, Conn.

For Sale—At a Sacrifioe, the Puatent Right toa
small, easlly manufactured article. Every housowife
wanls one. Address John F. Noble, Brivgeport, Conn

Wanted—Oone 2 spindle Bdging Machine. Ad-
dress, with description and price. P. O. Dox 2258, New
Haven, Conn,

Enterpcise M’ Co., Philadelphia, Pu., Patonted
Murdware Manufacturers and Iron Founders. Small
Eray fron castings, warranted soft and smooth, made to
order, and pstented articles of merit manufactured on
royalty.

Boult's Paneling, Moulding and Dovetailing Ma-
chine (s a complote success. Send for pamphlet and sam-
plo of work, B, C, Much'y Co., Battle Creek, Mion,

For best and cheapest Surtuce Planers an 1 Unf-
vorsal Wood Workers, address I Margodar . & Co.,
1 flton, Ohlo,

The Baxter Engino—A 48 Page Pamphlet, con-
talning detall drawings of all parts and fall particulars,
now ready, and will be mafled gratis, W. D, Russell,
18 Park Maoe, New York.

Double-Entey Book-Keeplog Simplified. The
most succossful Book on the subject ever published.
Cloth, #1. Doards, 78 ots. Sent post pald, Catalogue free.
. B. Waiggener & Co., 421 Walout St, Philadelphla, Pa.

A Self-Actiog Trap, to rid out all Rat and Ani-
mal Croatk A 15 d. No troubdle to sell. For
Traps, &c., address Joun Diidine, Limestoneville, Mon-
our Co., Pa.

Brass Gear Wheels, for Models, &c., on band and
made to order, by D, Gilbert & Son, 212 Chester St Phil-

Iphia, Pa, (List free.) Light manufacturing solicited
“Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Sheet Metal. Wil manufacture
on royalty Patented articles of merit in theirline. Small
Gray Iron Csstings made to order.

Seroll Sa If want the best Jig Saw
MMMW-MBm Coats, 108 Heater St., N, Y.

Water, Gas, and Steam Goods—New Catalogue
mw‘nmmof ®oods, or malled on receipt of
clght stamps. Balley, Farrell & Co., Plttaburgh, Ps.

Price only $3.00.~The Tom Thumb Electrie
Telegraph. A compact working Telegraph Apparatus,
for sonding messages, mMAKIng magnets the electric lght,
giving alarms, and various otner purposes. Can be put in
operation by uny lad. Includes battery, key, and wiros,
‘Nestly packed and sent to all parts of the world on recelpt
of price. F. C. Beach & Co., 246 Canal 5t., New York

For Sale—Large lot second hand Machinists'
Tools, chieap, Send for lst, I, H, Shearman. 45 Cort-

nndt Stroet, Now York,

For best Bolt Cutter, at greatly reduced prices,
address H, B. Brown & Co,, NewHuaven Conn.

L "—For Informationabout Emery Wheels
&c.,nddress L. V. Emery Wheel Co., Welssport, ',

American Metaline Co,, 61 Wurren St,, N.Y. City.

Small d Gear Wheols for Modois, Lis
froe, omol:v?wmm. 28 Cornnill, Boston, Mass.

Peck's Patent Drop Press, Still the best [0 use,
Address Milo Peck, New Haven Conn

d Emery Wheels and Machinery, send to
uz%'n?&“mu Co., Boston. Maas, , for clrcuh;

Genuine Concord Axles—Brown,Fisherville,N.H,
All Pruit-can Tools, Ferraoute W k's, Bridgton,N. J.

‘augh! t Round Braided Bolting—The
a& ms.enl:.;wu:nm oply by C. W, Arny, 18

North 8d 5t.. Phlladelphis, Pa. Sendfor Clroular.
Pressos and Jacks, new and socond
w and Machinery for Poltshing sod Bafiog
Metals. E Lyon 40 Grand Btroot Now York.

Barry Capping Machine for Cunning Establish-
ments. T. K. Balley & Vall, Lockport, N, Y,

The “Scientific Amencan” OfMos, New York, s
fitted with the Ministure Electric Telograph. By touching
1ttle buttons on the doaka of the managers eignals are sent
0 persons {n the varfous departinents of the establish.

f ment. Chesp and effoctive. Splendid for abops, otfices,

* dwellings. Works for suy distance. Price 36. with good
Rettery, F. C. Besch & Co., 346 Canal St.. Now York
Makors, Bena for tree (liustratea Cataloxue.

Tempies and Otlcans. Draper, Hopeaale, Mas.

inch Swing Bogine Lathes,
u&uuw‘r&.g: .”l'roel«aon. R L

Riogs Superior Quality— Whitins-
m. nluoéo. Wuhluuvm-. Maas,

For best Presses, Dios, and Frujt Can Tools, Bliss
& Williawe m.dﬂmrud Jay, Brooklyn, N. ¥,

Allen & Co,
pattorns,

Seientific

e —

[diheries

WP, AL will find a deseription of rosln i)
on p. G, vol, KL M, R, and G, 8.7, will find
formulas for safety valves on B, vol 8211, 0,
CLowilt find a rulo for sourtaining the Inerense of
tomporature of ale by oomprossion on p. 15, vol,
B A, BN, onn wllvor 100ktog glies by the provess
given on p. 264, vol, 00,1, M. Pwill ind direations
for wateeprooting paper on p. 1, vol, 81, A M.
will find a rocipo for u fine boot blacking on P, 250,
vol, 3L~M, P. will find dircotions for bronglug
bris oastings on p. 253, vol, 81,0, O, H. will find
direotions for annealing lamp chimnoys on p, 42,
vol, 35.—C, H. P. will find directions for photo-
graphing on wood in Science Recorst for 1574, pp.
INT, 188, <13 C. will find full directions for molding
rubbor on p. 25, vol. 20, H., P, D. will find direce
tions for making a polishing starch on P 28, vol,
JL—G, M. P. cun repair rublbor hose by the mathod
deseribod on p. 26, vol. W.-G. A. P, can Japan
small fron urticles by the process desoribod on "
208, vol. 26.—W, R. MoF, cun rid his house of anta
by the process given on p, 319, vol. 3%,—A. 1. B, &
S. will find thnt w0 gold lacquer for hrass I8 de-
soribod on p, 802, vol, B0, <A, G, AL will finda rocipe
for marine glue on p. 48, vol. 32 Fish gluo is do-
soribed on p. 408, vol, 2413, . will find directions
for gllding ploture fenmes on p. 347, vol, #1,—R. B,
R will find o formuln forwscartaining the power of
A windmill on p. 241, vol, 8.—E. B, A, B, I, and
B, R will find direotions for preserving natural
Howers on p. 280, vol. 8. —E. C. L. Jr. will find o
description of tho process of outting gears on
serew-outting lathes on p. 157, vol, 29.—W. 8. H.
will find directions for putting gold lacquer on tin
on p. 189, vol. 82,

(1) G. B. R, nska: If the electricity gener-
ated In 4 Rhumkorff coll were changed into elee-
tro-motive foree, would there boa groater amount
than was developed In the battery used to run the
coll? A. There would not.

(2) F.G. asks: 1, Ina copper and zine bat-
tery, should a wire be attached to each of the
plates, and the ends of the wires bo connected ; or
should the wire leadiog from the copper plate be
connected to the zine by the binding screw? A,
A wire should be tod to tho copper and an-
other to tho zine. 2. How I8 the clrcuit made?
A. The clroult 1s made by connpecting the two
wires together. 3. When 1 part ofl of vitriol to 10
or 12 parts water isusod, how long is it before such
battory Is ready for use? A, The battery will bo
ready for usec as soon ns It Is set up, 4. If the
zino welghs 1 1b,, how much should the copper
plate weigh? A, A thin sheet of copper will nn-
swor., 6. Can the copper plate in a battery bo
used nosecond time 7 A, Yes.

() F. G, 8. asks: How long will a well
tempered compass needle rotain magnetism ? AL
It would depend upon the quality of the steel and
the care with which it was used. It Is impossible
tostato the time without knowledge of the facts.

(4) S. W, says. My battery jars are cov-
ered witha coating that breaks off aad crumbles
easily. It is white in the gravity batteries, and
blue in the Daniell. What are the cause and the
remedy? A. The white deposit is sulphate of
zinc; cause of Its formation Is that the solution is
saturated. Remedy, dilute the solution with wa-
ter. By pmintiog or greasing the top of the jar,
the tendency to creop over will be removed.

(5) A. E. P. asks: 1 I propose laying atel-
egraph line, > a mile long, with No. 23 wire. How
many cells of Caliaud’s battery would it require
to run it, the wire in the magnet being No, 217 A.
Twelve, 2. Would it be better for that distance
to use finer wire on the magonets? A, Yes. 3.
What gize would be best, and how much should be
on each magnet, there being only two sounders in
thecircuit? A. Use 500 turns of No. 238,

(6) A, W. C. asks: What is the process of
deodorizing alecohol?  A. Spirit of wine, brandy,
ornleohol distilled over soap lose thelr empyrou-
matic odors nnd tastes complotoly, At about 215°
Fah. the soap retainsg neither alcohol nor wood
spirit, The sonp employed should contalu no po-
tassa s 1t must be s haed or goda sonp, und ought
to be complotely freo from fatty nolds or flulds,
otherwiso it may rendeor the product mneld and
fmpure. Common sonp made from olein and
godin his satistied all the conditions In practice.
If thix sonp be employed, (t will bo better to ndd
o little sodn during tho fiest distillation, Thirty -
three pounds of gonp s enough for 100 gullons of
empyreumatic brandy, Attwood's patent aloohol
{8 deodorized by distillution over pormangunito of
potash.

(7) J. A. asks: 1. How much (length or
wolght) line wire is absolutely necessary for o ma-
ohing to give a shock that can be sustalned com-
fortably, say 200°7 A. From 1 to 3 lbs, 2, Is it
necessary to bave two thicknesses of wiro? A,
You

(8) L, K. Y. asks: Howis wood naphtha
made? A. See p. 188 vol, 33,

L. In what way Is perchlorido of fron made? A,
Dissolve pure protoxide of iron in dilute murin.
tic aeld, and urystallize the salt out by evapora-
tion of the solvent. 2. How can [ make nitoate of
iron? A. Dissolye puro iron or its oxidesin mtrio
weld until it will dissolvo no more; filter the solu-
tion and evaporato to drynoess over a water bath,
Phe residue should be redissolved in hot water
and the sotution ngulo fitered and evaporated as
before, fn order to remove uny basio salt that
may have formed, and ns muoh of the supertiu-
ous nitrio acld as possiblo.

What do you mean by n primary coil and & sec-
ondary coll 7 A. See p. 115, vol. &,

ograpy, &c.

(9) W. E. E., asks: What cemont or putty
{4 best to uso on i chumfered slate Jolut which is

Aumerican,
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Cxposed Lo the sun's beat, cold, ote.? A, The form
you have adopted for the jolnt s not ve ry favors.
blo for retalning the packing ; n better form would
be that of a plaln butt Jolat, and this would be
stll botter (f provided with u fiem blade Setwoen
10 recelve the packing of each slab alone, inde-
pondent of the adjacont one. Wo kow Oof nu oo
WENE that will answar your purpose 80 well us one
formed In groat part of aabostos, OF course the
componsition of tho bost of thoss, such as have
boen proved of vidue (o practies, I8 not divulged
by thelr propriotors. We understand, howeyer,
that thoy are furnishod s artioles of Lommeron,

(10) I, . B, pays: Wo haro s dispute us
follows : 1 nMrm that to muke un Inslde obisr
from a hub to ohase o right hand tnside thread
correctly, a loft hand hub must be used, or, In
other words, o right hand hub will make u left
band Inside ohaser. I do not affirm that the thrond
cannot bo cut with elther; but, that the throad
may bave the correct plteh, the left hand hub
must bo used. Am I right or wrong? A, Itight.
For complete oxplanation, seo No, 1V, of ¥ Praotl-
cal Moohaoism,”

(I L H M. Jr. asks: How can I print
from n plate of blchromnted glue (aoted on by o
photographlo negative) on common paper, with
printor's ink?  A. Coat ovenly  gluss plato with o
strong solution of gelatin in water, and when dry,
flow ovor thix a flltered solution of vlchromate of
potassn in wator. Expose this (o strong sunlight
tor n short time. Repeat this oporation —with gol-
atin and potush bichromate, a8 before—soveral
fmes untlln good background of Insoluble gels-
tin blohromate 1s obtained. Then propare the
plate In a darkened room as at fiest, nnd expose
under the negative as in solar printing; an axpo-
sure, with u goo? light, for from fifteen to twenty
minutes Is usually sufficient. On removing the
negative, place the bichromate plate Immediately
in a large quantity of clean cold water In & durk
place, and allow it to remain Immersed several
hours. The water should be changed in the moan
time, in order that all the uochanged gelatin bi-
chromuto should be comp ly dissolved. The
flm may then be removed from the glass plate,
dried, nnd mounted on a slab of lead or zine for
printng.

(12¢ A, B. C. asks: How can I tonghen
stool tools, such as gravers, eto, to woke thom re-
tiin i good sharp edge for cutting gold and other
metals? A, If you use any of the best geades of
tool stecl, and leave them hardened right out,
without drawing the temper at all, your gravers
will stand nnd cut well.

(13) B H. of Berlin, Germaay, nsks: Whicl
eloctromngonets will be the strovgest of theso
two: One has one coil of thick wire, and the other
has two or more colls of thin wire wound around
it, The slzes of the magnets as woll us the welght
of the copper inthe wires are supposed to be the
same in both cases, as well as the current used for
magnetizing, A. Probably the single coil of thick
wire. It would depend, however, upon the re-
sistance of the wire and battery. When the re-
sistance of the wire and battery are equal, the
maximum magnetic et Is secured.

(14) L. N. B, asks: 1. How can I nickel
plate bars of iron 3x13 Inches? A, Various solu-
tions for nlckel plating have been suggested, but
perbaps one of the best, at least one highly re-
led, 18 that talnivg the double salt of
nickel and ammonfum. This is prepared by dis-
solving.1 part by welght of sulphate of ammonia
and 2'13 parts sulpbate of nickel, in sufficient wa-
ter to make a satumted solution, a little more wa-
ter being ndded afterwards to prevent any ten-
denoy to crystallize, Considerable trouble is usual-
Iy experfenced by the amateur in his efforts to ob-
taln & good deposit,.  The principal difficalty, how-
ever, consists {n tho managoement of the operation,
and the nocessity of employing a proper anode,
whioh {8 rather hard to obtain. The anode should
present o surfuce in oxcess, if anything, of that
of theobjeor to be conted, und the battery power
must boe carefully reguluted to the work required.
Unless this 18 done the depositisapt to contain gas,
which lsalways evolved In greater or less quanti-
ties with the deposition of nickel, and this is lable
to muke the deposit porous or tlaky. A good plan
18 to uso two or threo Grove or Bupsen (n series,
until a slight coating I8 obtalned, after which a
singlo Smeo cell, of proportions dependiog on the
sizo of the objeot to be vonted, should be used to
complote the operntion. It is well, also, to keep
the solution alkaling by ndding a little ammonin
from tmo to time. 2 What battery 18 the best
for such purposes? A, Tho Smee,

ocum

(15) V. (% asks: How must [ proceed to re
palr tho soldered parts of double-barreled guns,
using no tools but the copper bit? A, Clean the
parts to be saldered, and apply to them muratic
acld which bas been killed with zine. Warm the
parts, and solder in the usual way with flae solder.

(16) G, A, saysa: In your paper on the slide
valve, by Joshun Rose, ho leads mo to infer that
an ongine, when Jjust boginning to take steam,
ahould have Ity exhaust port about two thirds
opon  In lookiug at our valve aud the ports in
stoam ohost, I find that ours is nor more than one
fourth open. The ongine makes a groaning noise
whon loaded or partly so, What had 1 better do
1o onse 1t u little 7 Would it be best to lengthen
tho valve? A, Your valve should be lengthened.
Atloast 4 tneh more lap should be added to cach
ond : this involyes the pecessity of a new eocen-
trlo to Incroase the valve travel, which should not
be loss In your cnse than 334 inches.

(17) L. says: 1 have a lathe, the spindlo of
whioh revolves In a very soft and fusible alloy.
As tho boaring has worn out of true, [ wish to
cast a now one, What Is n good alloy? A. You
cannot do botter than use the best grade of
Babbitt motal; or mix and use the following :

Zino 17 parts, coppor | party antimony 134 parts.

(18) I 8, aaks: What is the pressure of
water por fool of current of & river 10 feet doep,
moviog ot 5 miles per hour? A, The pressurs
will vary with the depth, and may be bost aacer-
fnined by makiog a pieco of board s foot syuare,
aud vuspending it ke » swinging sign in the river
current, A cord attached o apposite polnis of its
Murfaco and v a sprivg balanco will practically an-
Swar your query.

(1) G, H, W, ssks: Plosse glve me the
proper size of propeller, engine, uod boller for a
boat 3 feot lang, & feot wide, drawlng 1% or 2 feot
of wator. I want the bant Lo go st o spwed of 16
miles an bour, A, Most bullders would hesitate
to guarantee such w speed for »o0 smnll 8 bont, st
et without the Inducement of gn oxtraordinary
price.

(20) E. P. says: In your imsus of Angust
2 you my: * loe boats very ftejuently travel
faster than the wind that drives thew.” 1, with
soveral other enginoers, would be giad If you
would give us the facts or philosopby on which
this statemont is founded. In our view, it is plain
that, If a boat moves faster than the alr sround
It, Its 2ails must displace the sie {n front of them.
Now where does it get the foroe to do this? The
proposition thata moviog body which gets and re-
taing Its force and motion only from the moving
alr ean do this, lovolving as It does the oorallary
that the pressure of the alr (o front of the sails Is
kroater thun the pressure bohingd them, sppears to
us to be an absurd {dea which weo canoot for a
moment belleve that you would entertaln A,
Thix fee bont question hus beon frequently dis
vumed o our columns, and explanations given
with disgrams showing the lines of the forces and
why theboat moves faster than the wind. Our
ont d pond are referred theroto,
Consult, for one example, page 170, vol. 24, But i€
any of them are unable by a study of the theory to
satisfy themselves of the fact, we advise them to
construct an ice boat this winter and try the ex-
periment pructically. They will find that, with &
properiy constructed machine, skilfully stoered,
in & wind moving say thirty miles an hour, they
o teavel from forty to Oty miles an hour, or
more, according to the state of the lce. If pre-
vented from experimenting, let them read the
New York daily papers which in winter contain
frequent secounts of joe bost regattason the Hud-
son river, giving the velocity of the wind und the
{nerensed speed of the boats over the wind.,

(21) J. M. G. asks: How can we Texas far-
mers destroy the countless swarms of mbbits which
nearly destroy our growiog crops of wheat, aud
make sad havoe among our gurden stuff? A, En-
closo i space with wire netting, leaving room for
tho rabbits to enter, and bait it with carrots. In
the winter, large numbers can be attructed to
spot by this means,

(22) J. E.P. asks: Do you kiow of any
preparation to cover arough lald brick wall with
in place of mastic? A. To stucco a rough brick
wall, make a mortar consisting of 1 part Lme to 2
parts=and ; add water and work it up thoroughly.
But to make reliable work, the lime and sand
must be of the best, and properly prepared before
being mixed. Take a good fresh stone lime; slske
it just sufficient to make a fine dey powder and pot
a paste. Throw this powder against a 4 [z ch mesh
wire sereen ; what passesthrough is it for use, the
remainder should be refected. The sand must be
of the sharpest, screcoed to a uniformity of size,
and wasbed thorovghly clean of all mud and dirt.
Clean the wall of all loose dirt, mortar, ete., with
& sull broom. Then apply the mortar in two
coats; the frst a rough coat to birioe the wall to &
fair surface, and the second a finishing coat. Put
on the second coat before the first s entirely dry.
Also, put in o Httle oream water color, to ns to st
with the stucco. Tho wall should be protected at
top by a projecting roof.

(23) J. V. I says: 1 find that the lead pipo
carrying off water from my bath and washstands
{s becoming clogged up. Can you tell meof a
remedy? A. Pour a lttle strong ammonin down
the pipe.

(24) F. L. says: 1. I have anengite 8 x 6
inches, and intend to run o propeller 3 (nches (n
diumeter. What sizo of boller would be suitable
A. A tubular boller 25 inches dinmoter by | feet
high would probably be lurge coough. 2. T bave
an awning for a boat. How can I muke (t water-
proof? AL Cover It tirst with a solution of sonp,
then with a solution of alum,

2 corr

(25) E. G. A.snys: Lam continunlly scving
statoments to the effect that, during o thunders
storm, the eleotriolty pussod down the lightoning
rod, cscaping fnto tho ground. 18 not the reverse
the case? Does not the eleotricity pass from the
earth up the rod and neutmlize the electriolty of
the oloud overhead? If not, why not put s ball
on the upper ond of the rod and polut thoe lower,
for has not experiment demonstrated that elects |-
clty will iow off 0 point with more rapldity than
off a round surfuce, and the reverse in passing on?
If this be not thoe oase, what s the necessity of
placing ballson the posts of an electrical machine
and points on tho onds of the spokes of an elecs
trical wheel? AL It Is conventionally assumed
that the current always passes from positively to
negatively electrified bodies, #o that what we call
its direction depends altogether upon which is tho
positive and which the negative body.  Asa mat-
tor of fuet, the atmosphere s usunlly pesitive re-
latively to the earth; but it {s ovident that the acs
tion of the clouds upon each other, under tho o
tluence of different curcents of alr, may result in
charging them with opposite electricitios. When
the conditions are favorable, they then act indue~
tively on the earth, the positive cloud induciog a
negative charge in the partion directly under its
influence,and the negutive cloud & positive charge,
If & rod is present or the degree of clectrification
Is sufficlently great, n dischargo takes place from

tho earth to the cloud o one cuse, and vice veras




B G.A.uh 1. Have there ever been
any to asoortain the relative
‘hdﬁo“dmnmr Rospect-
ing the shape, size, and absolute
welght of elon atoms, chemists know no-
thung; but they have proved that the atoms of hy-
drogen are lighter than those of any othoer clement,
and thoy have discovered how many times heavier
each olomentary atom Is than an atom of hydro-

atom of oarbon is than an atom of hy drogen ; and
the so-called atomic weight of carbon is a state- | ¢

5 tmmiit

point rises rapidly until it reaches 330° Fab,, at

which tempernture pure dibasie silicate of othy)
Qistils over. Itis a Mmpld lquid, of a pleasant
ethereal odor, and a hot taste resembling that of
pepper. nuen-uuu..nammwm-m
of dazzling whiteness, depositing pulverulent s(l-
fon, Thecomposition of this body is remarkable,
4volumes of vapor belog prodiced from the com-
pound, C,. Hy, 81,0, : favoring tho hypothesis of
the tetratomic obaracter of silicon, with an atom.
fo welght of Ri=25, Thisether is not miscible with

water, but {sdecomposed by it, with the separation

of gelatinous bydrate of silica. Silicic other
(Cy H, O, Si0y) I8 a second ether, containing only
balf the quantity of oxide of ethyl that i= present
10 the foregolng compound. It may be procured
by ncting upon aloohol of specific gravity 053
with chlorideof silicon, and distilling. The diba-
sic silicate Is formed atthe same time, and the
first portions of the distillate consist entirely of
this compound ; but by degrees the bolling point
becomes higher, nnd when it reaches 600° Fah. tho
pure monosilicate passes over.
gon. Thus, weknow bow many times heavier an | gato of ethylis, in fact, transformed Into the mo-
nobasio silicate by the action of the water present

The dibasic sili-

n the dilute alcohol, occasioning the decompost-

mont of Its atomio ratio. 2 Do all atoms welgh | tjon of the dibasio silicate into the monosilicate,
the same, or do they vary o different substances? | whjle aloohol is sot free.  If more water be added,
For axample, does one atom of aluminum weigh | 4 viscous compound i« obtained, which, according

the same as one atom of platinum ¥

A. They | to Ebelman, contains a third ether, with twice as

wary; hydrogen befog L, aluminum ls 2568, and pla- | much silicic acld as the foregolog one.  Aluminic

tinum 19785

ether or aluminun ethyl, Dr. Cossa states, can be

What do the best authoritios decide s the cause | propured by causing aluminum to act upon stann-

of gravitation? A. It is an inherent property of | athyl,

For further particulars of processes, con-

every particle of matter (n the universe to attract | ¢yit Warts® Dictionnaire du Chemie, vol. 1, p. 1352,

every other particle, with a force direotly propor-
tioned to the mass of the attracting purticle, and
inversely to the square of the distance between

offered In explanation of tho cause of this univer-
sal attmactability of matter,

(8N J. E. L. gays: I kave an article of

pearlash containing 14 ner cent of phosphate of
them. A satisfactory hypotbests has nover been | Potash.

(28) B. asks: Can earth and ealeareous | 1e would be necessary to eonvert one of these solu-
sand, containing from 10 to 50 per cent of sulphur, | ble bodies Into an insoluble, and then reconvert It

be separated by any other method than the Sicll- |
fan kiln or calcaroni? If so, where can I find the
process ¥ A, Consult Wagner's “ Chemioal Tech- )
nology,” pp. 184 to 199, Seo also p,208, vol, 81 of the
SCIENTIFIO AMERICAN.

(29) S.L. L. say=: I have been trying to
obtain oxygen gas from water by weans of sul-
phuric acld and chloride of lme, 1 kaew that the
sulpburic acid would unite with the lUme, setting
free the chlorine, which, uniting with the hydro-
gen of the water, would, I thought, permit the
oxygen to pass through a capiliary tube, and be
shown by the application of flame. I saw the gas
rise in the tube: but it would notaffect the tamo
when amatch was applied.  What was the reason 7
A. Your reaction simply gives you sulphate of
lime and chlorine water. Under thoe existing cir-
cumstanoces, the chlorine does not attaok the hy-
drogen.

(30) G. L. asks: What is oxphosphate of
fron? A. There is no suoh substance.

What s the prooess of condensing milk? A.
See p. 33, vol. 30,

(813 C. P. W. says: I. What is the green
substanoce that is formed when unbrowned coffes
f= put into the white of an egg? A. It isa com-
pound resembling tannate of gelatin. 2. In You-
mane’ *“Chemistry,” It is stated that tea arrests
transformation ; in a work entitled “ Foods,” it is
stated that tea hastens transformation. Which is
correct? A.The best sutlos of experiments on this !
point are by Julius Leh who I d that
the use of tea and coffes as articles of dietap-

American,

ns 1t would fill half of our paper to priot them all;
but we generlly ke plonsure in answering briofly
by madl, If the writer's address s given.

Hundreds of lnquiries analogous to the following

arcsent : * Who sells the best washing machine 7
Whose {s the best oross-out saw?  Why do not
makers of mugie lanterns advertiso o the Sciux.
TIFIC AMEICAN 7 Tsthere o roally fireproof and
burglar-proof fron safo ! What does s Rbuwmkort?
ooll, capable of giving a 12ioch spark, cost?”
All such personal Inquiriesare printed, as will be

observed. In the column of * Business and Per-
sonal,” which s spocially set apart for that pur.
pose, subject to the chnrgo mentioned at the head
of that column. Almost any desired (nformation
onn in this way be expeditiously obtained.

TOFFICIAL.)

INDEX OF INVENTIONS

Lotters Fatent o'lo:l:n:nlud States were

Granted 1o the Week ending
September 7, 1875,

AND EAUM BEARINUGU THAT DATE.
[Those marked (r) are relasued pstents. |

Alr engine, A, K. Rider,,

Alarm, burgiar, W, A, Mer
Amalgamator, C, W, ARron............
Auger. earth, W, Low, ..
Barrel bung, W, K. White,
Barrels. lining ofl, A, Rleder .
Dattery, galvanle, Ib, F, Dawson,,
Bell, door, F. G, Danfels.............

ceees MOT.568
.. 167,59
...... 167,456
oo 167,055
wae 163,000
.o 167,080
167,510

e 167,508
< 167,540

peared to exercise an lmportant infl in re-
tarding the waste of the tissues of the body.

(32) T. F. H. says: [ have a set of silver
articles with black wooden handies which have
turned brown in color by belng buried (n a damp
bank vaul*, Whatcan | use to stain the handies
black and restore ths polish? The wood s very
hard, I presume ebony. A. Dip the handles in a
bolling solution of weak caustic alkall, to dissolve
all the groase; dey, and apply o solution of nitrate
of sliver. Tt will bo necossary, often, tonpply two
or more coats of the niteate of siiver,

(33) J. E. asks: Is there any percoptible
shrinkage in gas in consequonoe of the gnsometer
pit leaking and being ronewed with water? In
other words, does fresh water require to bo satu-
rated to a cortain degree with gos before tho gas
holder will rise, & portion of gas bolng absorbed
every time more water Ja added 7 A, Thore will
be & slight atsorption of the gas by the water.
The two principal ingredients of coal gas are hy-
drogen and marsh gas, and 1 cuble Inch of water
absorbs 00015 ouble Inoch of bydrogon, and 0033
cuble lach of marsh gas. There will be no stop-
page in the rising of the gas holder on sccount of
this slight absorption.

{34) A. 8. asks: What will remove mud
spots from beavy black silk? A. l'uesafost plan
s 1o wash carefully with good soap.

(35) G. A. F. asks: 1. Is cow or horse ma-
oure betler for lettuce, bevts, cucumbers, otc.,
and «hy? A The lattor, as it I more highly nivro-
gonieed. 2,10 what kind of sofl should musk metons
bo ralsed? A. A rich sandy soll.

I rocently purchased a fine specimen of caln-
mluu. purporting to come from Arvizona. Doos

that territory contuin that minerml? A, If so, it
must be In & new locality as yet unkoown to min-
eralogists {n the Bast.

(86) O, L. asks: What are the methods of
obhlnln. the silictons and aluminous sthors? [ be.
Hove they wore discovered somo fow yours ngo (1
or 7) by Mr. Theophile Zohweakofskl, A, Di.
Yaslo silieate of ethyl (2C,H,0, $10,1, s formed
by sddiog alocbol gradually 1o chloride of silvor,
A powerful reaction ocours: hydrochione acid 1
evolved (o abundance, and & coloriess Hquid s ob.

No. 21s quartz rock, No. 3 s steatite rock with
quartz vein.
cose schist with tale. No. 518 quartz with chlorite
and decomposed micaceous schist. No.7 18 quartz
rock. No. 8 did not arrive. No. ? s n Jaspery
quurtz. No. 10 is quartz rock with tranoes of fron
and manganese. Although some of thoso spool-
mens bave the appenrance of gold bearing rocks,
the fact could be ascertalned only by assay on o
considerable quantity of ore. -G, P. L, B.—No. 1 s
decomposed granite. No, 2 Is white porcelain olay,
—A. W, D.—It Is hornblende, containiog silica, al-
uming, lme, magnesin, and fron, but s not of

No. 4 is taloose schist. No. 5 Is tal-

value,~J. B.~It s milk quartz and s not valua-
ble.~A.J. G.—Gold Is not present.—Gi, 11, O, —Itis

pyrites.—P. H. L. and J, LIt Ialron pyrites, of

little yalue.—C. R, T.~1t owes Its peoullar chamo-
ter to alarge percentage of red oxlde of tron, —A.
T. H—~Itis u variety of granite rock, and may be
used (n building.,

COMMUNICATIONS RECEIVED,

The Bditor of the SCIENTIFIO AMERIOAN ace
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

On Cotton Mathematios. DBy H, V. M.

On a Power Manual, Ry A 8. ],

On Astronomical Calculations, Dy 8. D, 8,

On Heating Churcnes, Ny J. 1L 8,

On Wagon Wheels, By P. K. W, and by G. A,
G. Jr.

On the Keely Motor, By F, W, Jr,

On Bleotrie Force, Ny .8, P,

Also Inguiries and answers from the following :
J.BN~J.B~E L E~W. R I~G E~LE.S
HINTS TO CORRESPONDENTS,

Correspondents whoso Inquiries fall to appear
should ropeat thom, If not thon published, thoy
may conclude that, for good reasons, the Bditor
doolines thom. The addres of the writer should
always be given.

Eoquiries relating to patents, or to the patenta.
Miity of Inventions, assignments, eto,, will not be

tained, which, when submitted to distiliation, at
first evolves hydroghloric noid ; but the bolling

publishied hera, All such quostions, when Inltialy
only are given, are thrown nto the waste baskot,

What will be the most economical pro- | piiiiurd table, C. Joergens ... ...... .
ooss for soparating it from the carbonate 7 I de- | pillfard table cushilon, H, W, Collender. .. .. 167,501
siro to get a perfectly pure carbonate, and to util- | Blasting, eartridgo cane for, ', A, Oliver,....... 167,465
Izo tho phosphate, A. It cannot be done cheaply. | Hoats, hinged mast for, Davenport & Porter . 167,489
Boller, cast fron sectional, J, F. Danlels. . 167,488
Boller plates, punching, J. Morgan........ vee 167,461
nto the original condition. Boller, steam, J, H. Wikinson, ... ... 167,566
Bofler, water tube, J. D, Plerce.... .o 167,062
(88) H. R. P. asks: What effect does choco- | pojt and rivet machine, J. C. Getz. ... vn 167,822
nte have on the system? A, Chocolate, when | Dook, copy, E, ¥, Uoodman . vee 107,447
properly prepared, I8 considered by physicians ns | Boot, H. Hall ..o voo 167,400
a very wholesome and nutricious substance. Bottie stopper, F, HAUrY. ..ooovevinnns .-v 167,590
. o Boxes, machine for trimming, A. Steal . 167,558
(80) J, H. M. asks: Canammonia be distilled | purfal case, 0. W. Huat.... L 167,451
or obtained from common sea weed ? A, Ammo- | Burner, vapor, C. M., Prentiss, . e 107401
nia can be obtained by distillation, in olosed ves- | Butter mold, P, Shaw.... ... .... <y 167,470
sels, of organic matters coutaining nitrogen. A | Butter worker, P, Shaw.... .. wee 107,47
Inrgo nmount Is obtained from the refuse product | Can opener, W. D, 8kidmore. .. w0 167,077
of the distillation of coal for the manufacture of g‘”““":::" ",‘: l:"l'(';‘ oo we :?-:‘;
arcoupling, « Bm .. oy
Ba. AmORg the Prodiisteare Whter and & 00us ol il o 107,080
sidemble quantity of carbonate and hydrosulphate Car roplacer, 0. J. Willisms 161491
of nmmonia; the ammoniacal salts become dis- v PR et
Car starter, Hastings & Naves . . 167,00
solved In the water,and constitute the ammoONIA- | cor stract, J, SUEPHOHNON. --nrerrers sresmeseerens 167,588
cnl liquor of the gns works: this liquor Is saturated | cur crucks, 1, MoNulty....... 167,400
with sulphurio or hydrochloric acld, and thus the | carbureter, D. L. WoAEOM . cvrir wrovrereeeaine 107,02
sulphate or muriste of ammonia of commerce is | Carrfage, ohild's, 1, €, Moody.......... cee 107,400
procured. Carwridge easo for blasting, P. A. Ollrer.. R U LY
Cattle stall, Marsh & Dell....covivinnnnnnn .. 107,881
MINERALS, BTC.—Specimens have been re- | oy ok rower, L. J. Odell........ .. 167,55
ceived from the following correspondents,and | Chuck, planiag, G. V. Sesver . 1$.m
i resu stated : Churn, J. F.Coe.. 167,20
examined, with the Its 1 Churn dasher, Bﬂxm & DeGulm oo 167,498
G. W. H.—No. 1 Is impurg lHmestone. No. 218 | cparn dasher, G. W, Efchholts, . . 167,5:2
argillaceous shale colored by red oxide of fron (the | Clstern cut-of, T. B. Harrlson. ... cee 167,526
blue portions by carbonate of copper in truces). | Clasp, dress supporter, E. A, Bliss ... . M0
In some pieces the amount of iron Is {derable, | Clotk ring machine, C. Franke,..... .o 167,296
No. 315 the same. but with less {ron.—J. M. H.— | Coats. spparatus for shapiog, C. Franke. B Ly )
You had better consult the druggist from whom | Cock, stop, (i: ';rn:lhmx ........................ ::-'-2
you obtained the pills.—J. R.—No. 1 1s sulphide of | €ock. stop, C. F. Murdoc i ey
ead with silex. Tt has boen fused proviously. Of [ Coffee, Blaxing roasted, fell & Conrad. ... 18
No. 2 the part insoluble In acid Is silex: the re- (’_om '“e;'.ﬂ ez h;' m’_’ """"""" z ".:'u’c
mnlnder s composed principally of {ron withsome ('WM e Xy
Cooker, feed, Fisher & Wickkiser. ... .00 . 167,516
L No.3isquartz and sulpbide of iron. No. Cork for stoppers. prepariog, C. U, Fraah, . .. ... 16,5
4did not arrive. No.b Is osuphldo of jron partly | core daropper, check row, J. W, Fawkes ......... 167,514
altered to oxide.—B. F.—No. 1 Is ohlorite rock. | corp-shelling implement. J. M. Wilson. .. . 161,50

Cotton sweep, M. Call.ccovevinianns yoavass - I6T AN
Culttvator, M. MONItE, ovens oo 167,408
Dental plates, D, M, Lamb (r).. G, 68
Derrick, B, Freeman cooooe soe sensnsens vee 167,008
Desk, reading and writing, E, W, Stilea, vee J6T 088
Die stock, V. J, Reet0...oiouvians e 167,472
Door check, W, Vanderventer.. ... «os 167,500
Drill, ratehet, H, C, Englfah. ... R Ut
Easol, parlor, E, G. Chormann ’ o LK b
Eaves trough hanger, J. V', Alnum .............. 107,40
Egg stand and boller, Woods & Sherwood (r),.... 6632
Egus, batter of, W, O, Bloddard......... seeecs 167,087
Elevators, -nmmnln brake for, i, l'nnﬁ — )
Engine, direct scting, J. IR, Paddack. . ....... oo 107008
Engloe, rotary, L, AAams oo o 167,48
Engine, steam, 1, Davey,, 107,000
Engraving machine, R, W, Johmnn... 167,002
Eraser, indis rubber, I, Lockwood ... -
Fence post, G. W, Hateh, .....oiiiiiiinn <o WIS
File, Carr & Wileox.. esassese won 167,400
Filter, submerged, J . W l.c-ﬂoru - 167,006
Fire kindier, D, Frankfoder, ..., wae 167,000
Fire place grate, J, Bawden,, o 18T 4
Flreplog. J, A, 8800y, . ooo.vus . 100 0
Frult dryer, Lowman and Crep .o 1650
Frult jar. J. H, Cowl . ) S . 30T
Furnace, F. P, Dimplel. .. ......... o W0
Furaaco, H.o M. Smith, ... - oiih  wrnnnr - I
Pursace, locomotive boller, W, r Grassler...... 16408
Furnaces, feeding alr to, W._ J, O'Neal,, .o 167,060
Gas, making heating, J. M, Aver........... . L)
Gans light globe, T, Teadean .. ... Loean
Gas maln dip pipe, 1. Munzinger........ N
Gas regulator, J. AR, ... 000 oo YT 0N
Gas stove, J. J, West (t),...... K
Onte, tedmond and Khodes, ., N LA
Gems, sottiog, M. O, Maokinney,. R L
Glass monument, A, Pleiffer,, ..., B (R 1
Glaxter's dismonds, 1 BIDRE ., vieeinnin A L )

LA
.M
A

Gratn-cleantng manhine, G,
Grate bar, E_ N Sehmole., .. ,...
Grindstones, forming Amn«m. O, Han

Guupowder, manufsctare of, 11, Courtellle oo 107,000
Marness saddlo, J. F, KROX oooiviiinanins R [ L)
Harrow, J, 1, Urosn. ... cooeieiess R (o U
Parvester, A. J. CO0K. ....oceesisbisortssssansronas 163,087

Marvester, J. K, Fowler, . .. .cveiersrnnnns e WEAD
Hat and cap, Isldor and Hein, U | A
Hat presslng machine, M. A, Caming. ..o, 161, %%

LU
163,510

Hatstretelitng machine, B, Blekemeoyer. .,
Hats, stiffening, K. Rickemeyer
Heatingballdings, O, Vranke

Minge, A, H. 1sham ; q N e 167,007

Hioge, D. llldmon...........
Hook, soap, I, C. Goodriehy, .
Horse power, 0. 0. 8torle (v, ,,
Tee cutting machine, J. Sehater,
Ironing spparatus, H. E. Bmith,,.,.... .. 167,550
Keys, machine for makiog spilt, W. If. Fox vees WM
Knit goody, etc., unitioe, 1. A, Wanchard.. ... 167,499
Enftting stockiogs, ete., Pollo and Ketuxer, ., .. 167,558
Lamps, fonnel for 810ng, IV, Lilley... . 107,548
Land roller, E, JI. Adams, .

Lantern, poeket, J. sunn
Lightalng rod, W_ H. lﬂ-.“

Locomotives, roversing goar for, J. Ord., 167,468
Loom for woaviog matting, 8, Kub...... v 17658
Loom shuttle binder,J. 0. Moore . 107,460
Loom stop motion, B. ¥F. Arnold.......... vor 107,03
Looms, take up pawl for, 8, 8, Walker. . o W8
Marking pot, W. H. ROAGEN...omeevrieiivrinranns 16

Masts for boats, hinged., D-vc.poﬂ and Porter,, 107,49
Metallle vessel, E, T. Covell, ., voo 167,500
M, grinding, G. Solwor. ..
Mirror, tollet, 11, Palmier!, ...,
Miter, level, and plumb, combin .
Mafl, hend, 1. B, Kleloert. . ........oieas

Music leaf tarner, ¥, G, Johnaon. ... wi s
Nall cutting machine, W, Wiekersham, o 167,420
Napkin holder, O, Rowland............ e WRAL1

Neck tle, A, P, Damon
Nozzies, Jolnt for lcydunlle J J m'lonl
Nut Joek, J. G, Perry..
Osrlock, G. 11, Hurd
Organ reed hoards, A. W_ Wileox (r)..

Ovals, maching for cutting, J. E. Howard e of, ., 107,554
Pantaloous forwer, C, Franke,.......
Paper bag holder, G, H. Clovelsnd,........
Paper colinr and eaff maohine, K. Wilder, .
Paper making cylluder, 8, Sellors
Pavemont, Abbott aod Cranford. ..
Peat machine, C, H, Willians

167,874
107,42
o 167,006

Penholder, D, M. Somerns............. e 167,09
Photographn, coloring, W. W, Willlams vee 107,485
Planoforte, G, C. MANDEr. ....oiviiireraeanns ceeree 167,403

Planing chuck, G, V, Seaver.,.
Planter, corn, K, E. Matthews. ..
Planter, ¢oteon, J, B. Onan,...
Plow, side hill, R, I. Knapp.
Plow, sulky, E. W. Rassell.,
Portfollo stand, D, J. Steen.........
Power rogulator, spring, O, Colller.
Propeller for vemsels, F. Jacob........
Propelling machine, J. J, Flack, .
Propelling mechanism, L. W, uoxmoy.
Pump, force, F. W. Clarke
Pump valve, T. Magulre,..

oo 107,872
. 167,862
107,486
167, 402
107,454
1o 167,584
cee 167,455
vor 167,589
vee 107,807
er 107,858
wee 167,483
167,550
v 161,487

Pumps, strainer for, L. Blas B

Purlfier, four and middlings, A. M. Comstoek. ., 167,562
Raflroad rall Joint, 8. H. Witmer......c.occu o coes 107,055
Rallroad switch, C. C. Coats..... von 167,199
Rallway, elevated, W, Harrlson.......... . 167,400

Rallway signal, detonating, F. Hickman... .. 167,80,
Rake, horse hay, Downing & Van Campen. ..

Rake, horse hay, J. Hollilngsworth. ..
Rattan, treating, C. Newman,,
Refrigerator, H, H, Barnes .......
Refrigerator, H, G. Gleyre
Register, hot alr, E. A, Tuttle......

wrreens 107416
7,480, 167,48

Rein holder, Porter, Hawes, & Page. vene 107364
Respirstor and Inhaler, J. Carriek..... 167,09
Rolier & harrow, A, P, Allen......... . U700
Sad fron heater, G. W, Cottingbam . ..., 167,59
Salt, deposits from tabes (o, W. C. mma.y AL pL

Sashi pulley, J, BAU. ..viciieoverranse cae snsnanns
Saw mill head block, Diiger & Dnnn .
Sawing machine, Pewse & Vhitacre.........

Scaffold, L. W. swafford. ...........

Sealmetallie, F. C. Hamilton...

Separator, grain, L. C. Boyer....coceunvunn ‘
Sewers and slnks, emptying, R, Boeklen. ..., 155584
Sewers, manhole cover for, D. H. Fernald., 167,444
Sewing eablnet, A, Tostevin, .. 167,589
Sewing machine, W. G. Betk'l 167,52
Sewing machine, W, L. Fish. ... ...... weeeeeeers 163,518
Sewing machine plaiter, W. Walker (r).... e 6B
Sheet metal, corrugating, W. B, & O, P, Scalfe, . 157,413
Shoe pegs, makiog, F. D, Ballow,.... ...... o WA
shoemakers, cutter wheel, ete,, J. W, c-:nr . 64
Soldering uuehlne.L P llerrhm cadndan up woay 107558
sole ¢ 1 L. Godd 167,523
Sofa, T. Ramsden........ . «.us 107,565
Spinning ring, W, Jenckes (). 6,635
Spoke sooket, A, CHUS....oiiviiinne e WIS
Spoke tenoning meehine, C, W, l.nunm o 169,547
Square, W, H, Walker......cuoie senvesa 167482
Stove, gns, J, J, West (thooo o 6,056
Stove heating, M. C. C. Chareh,.... PR LTt
Stove, heatlng, Raymood & Campbell........ 167,568
Stove heating, T. White, ... ... 167,554
Stove polishing machine, P, I, thh.. 1w,
Table, troning, Hnghes and Lookard..... 167,58
Table sllde, extonsion, Maxwoll & Peaster......., 107,404

Tar from seawoeed, obtainiog, W, H. Roddiok, .., 167,110

ThIN conpling, F. Chapman.......... SR O 107,48
Tieke! case, I, White........ oenie o 167008
Tieket ree), A, Stephenson.. e ML U8
Tle, Waminating, T, Hyatt m LX)
Trap. fiv. R, Nutting « 153,
Trap, bog, W. Deatherage. . . 16T, 00
Tuupeling machine, 0. B, Dowd, T
Umbrella tip eup, F. 8, Brown Wi
Undersarment, 8. T. Converse . 16408
Valve, balanced, G. MosoP. ...vvvis . 167,082
Wagon, pl r.&J Hell .. 16T A0
Wagon seat, 8. B, Conover... ... o 3,59
Wagon spring, M. Felgel...... sesnss vee 163,643
Washing machine, D. Warnoek. ..., ves MTLE8S
Wateh regalator, R, 8. Mershon. ..., vensannsnsane JOT00F

Wells, shutting off water from, J, ', Gondon, .. 167,480
Wheat steamer and equalizer, Stms & Hoslek,
Whip socket, I, Fawler,,,
Windmill, 5. M, Abbott,
window sereen, J. B, Chase. oo 00

cibsvsnsibes lﬂ.. \

DERAIGNS PATENTED,

.00 and 8,000, Canrers, <1, Naralay, Lowell, Muas.

§.48, —~Praren Daxo, <R, Christesen, W, Morlden, Conn’

A7 —Corram MiLus, —J, Glrard, New Brilain, Conn,

4,598 —~Canprrn, 1, ¥, Gostee, Doston, Mass,

4,000 to 8,000, ~Oanprres K, Guirand, Now York efty.

008, <M ATon Savms, T, W, Harkins, Hristol, Pa,

X000, —G arxLiEn, 0, Rertor, Now York elty,

§.000, —CanrnTe, . K, I of ol Philadeiphis, Pa,

a0 —Canrers. A, Lilley, Lewell, Mass,

0 0% and 8,600 - Canrxrs.~D. MeNatr, Lowell, Mo,

8,610 1o 5,60 ~CanrErs 4, M, Christie, Kidderminster
Engiand,

506, —Fannion K. O, Clark, Rockville, Conn.

0,657 10 8,600 —~Oamrnrs —C. W, Swapp, Lowell, Mass,

0,048, —Suawin i Borg, Philladelphis, Ps,
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uu —Tr'll ~10. Thlenbury, Phnmlclphl- M
B8, < TIOA =0 T, Prindle, Phlladeiphin, Py
B TROOnNe. <, 11, Prindle, Pulladelphia,

lﬂlllDlJl.l or PA‘I'II'I L LN
On each Osvest. .

Un appeal o

On application for Design (7 years), ..
Onwu-unmo-lnmm)

CANADIAN PATENTS.
LIer OF PATENTS GMANTED IN CANADA
September 8§ to 14, 18785,

S MT. =0, Mall, Toronto, Ont, Revolving reel bake
ovens. Sept. 8, 1%,
S8, 0, It Jones, Rose, N, Y., U. S. Mold for cast

Ing turbines, Sept. 8, 190

S0 =R, Wheeler, Bloll Kwart, Ont. Kxtension stove

leg. Mapt. 8, 1875

A 1801, 8, Lauront of af,, Kherbrooke, I*, Q. Stoye
heator, Sopt. 8, 1818,

8,081 W, A, MeClatook, Plitsfield, 1., 17, 8. Seed
darill, Sept, §, 1978,

IR -0, Hood, Hartford, Conn., U, 8,
der and waah bhench, Nept, s, v,
3,155, 0. Boeckh, Toreate, Ont.
comding machine, Sept. s, 1973,
85,150, —J, H, Sheldon, Chivago, 111.,

gae, Sept. 8, 147,
5,155, —G. H. Thompson, Ouelds, Out_ ef af. Device to
prevent horses from Jumping over fences, Sept. 10, 1833
518, —J. D, Mann, Keutville, N, §. Ssow plow, Sept
19, 1875,
557, J., Guest, Jr.,
Sept. 10, 1§73
5,108, K. Ullehriost, Loulsville, Ky., U

Comhined lad-.
Fiber sad bristle

U.S. uminating

Merriekville, Ont. Churn power,

5. Extension

ladder, Sept. 10, 195

519.—J, Edgar, New York clty, U. 5. Coal shovel
Sept. 10, 18

AW, ~J. W. Msno, Woodhouwse, Qut. Seod sower,
Sept, 10, 1873

8001 —F, M, Gardner, Hornellaville, N, Y, U, 8, Lift.
Ing attachment for shovels and forks, Sept, 10, 1870,

8,102, I, Long, Worcestor. Mas '. 5. Machine

for crimplug leather. Sept, 10, 1573,

5,06 W, D, Ewart, Chiicago, 111, U, 8. Drive chaln.
Sept. 10, 1875,

5,000 —1, Glyon, Cambridgeport, Mass,, U, 8. Pipe
wrench, Sopt, 10, 1575,

8,065, ~H, W, White, Oskaloosa, lowa, U. K, Gultar
hesd, Sept, 10, 1875,

5,166, 5067, —H., W, White, Oskalooss, lows, U, 8, Chin

rests for rloline. Sept. 10, 1879,
5068, —A, Manbré, Penge, England,

Ing sugar, ete, Sept, 10, 1875,
5,169.—J. Commins, Charleston, 8, C., U,

tlon for Kindiing Ares, Sopt, 10, 18795,
5.1, ~A, ¥, Skidmore & al., Litchfield, Minn,, U, 8,

Process of extract-

%, Composi-

Machine tor cattiag hoops, Sept. 10, 1933,

5.171.~1. C, Richardson, Nashua. X. H,, U. 8, Steam
heating apparatus. Sept., 10, 1575,

A% ~E. B, White, Arkona, Ont. PBarrel and circolar
box. Sept. 10,1575,

5,19.—H. Wanby, Toranto, Ont, Stone pipe stone mola.
Sept. 13, 1575,

3.1%.—E. lddie, Carlin, Nevada, U. S, Hydraulic Jack.
Sept. 14,1573,

5,135.—J. Rice, Black Brook, N. I, Roller holsting sp-
paratos. Sept. 14, 1875,

5.1%6.—J. Regan, Ottawa, Ont. Framings and molds to
make wells, drains, ete, Sept, 14, 1575,

5,1%5.—J. B, Clark, Plantavilie, Conn,, U, 8,
heading and squaring bolts, Sept. 14, 1873,

Mmimums.

Back Fage « « « « « « $1.00 a line.
Inslde Page = « « « « « 73 conta & line.
Engravings may head advertisements at the same rate
per line, by measurement, o the letter press. Adver-
thaemnents muat be recefved at pudiication ofice ar
early as Fridaymorning to appear in next wee,

Dies for

PATENT,

*—;;,re,,‘

H.W.JOHNS'
ol

\TATERIALS

STOS ROOFING -ROOF COATING-ROOF
#Allg?—z' le\! lor naunlnn Leaks. PAINTS all
colors, ROILEK FE AM PACKING. FIRE
PROOF CO \TI\G mr uood work, &c. Sheathing,Lin-
ings. &c —

=3~ These articles are roady for use aud easlly applied,
d-'l.or Pam sbleu. Price Lista, Terms to Dealers, &c.

LA now S1LO to 8300 lnvest-

od 1o Srock l'rlvllrn-.hu nl

and Wil we Profits,

hllnud ﬁPm ke, lh-ml- and Gold

bousht on Murglos, Toterest $500
.
No. 10 Wall Sireot, New York,

o — i
itk |
ONSER'S PATENT STEAM TRAP stands su-
orior to all others, All Kteam Traps warranted
perrect, Miate Rights for nnlr 0r mr entire Patant for

OHNS. 87 Maiden Lane, N.Y,
Six Per Cent, atlowed on depo-
sale. Hond for olroulars. 4

HYI’LAK\A']‘(H( Y _ CIRCU= IUI
i 0LU 10
FREE Alts subject to to slight drart,
Buckwalter & Co., Boaokors snd Hrokers,
IQIUH'I‘ I, ll()NBr ll. l)mrr. .'

RAWING Ith‘lllIMl'..\'l"l - l)l(,\\\'l\h
Materials, Surveying Compasses, Translia, Loveols,
ape Measures, Field Glarsos, vm Glnssen, MICToscopes,
'l’t‘ chcopes, Barometers, &o,,
JAMES \V QUEEN & €O,
3 Chentnut Stroot, Philadelipbia, I'a
) leoud:‘uy.'fnw"\l;u'lk Yart 2, Orri
g t, MATHENATIOAL | .
c::u]!:;:u;:, l’l::)‘w.l.‘xnnx-. Part dth, FULLOROFIE
OAL ISSTRUMENTS, each ten cents.

“STEEL CASTIN GS.

omogeneons  Guaranteod tenslle strength, 0
[ Em foch. An lnruuoblr wb-unmv for expon.

troarth .
et o 07 L07 Cavtce ot 1 s S TEEY
r';“H'?fu o.o delu 5., Pulladoiohis. (a,

CLARK &
PATENT SELF- COILIN(}

Can be resdlly ftted to More Fronts

FROOF, sod afording absolute protection | sise, W "“
Blare Fronte, Ir1vete Nouses, Ofices, an hool Part
OF Dalance walghta, and catnnt get aut of order, 7

shutters 1 the world.  Are fited (o the new T7ib

Hullding, Lenox Libpary Wollding, Have beon for your

A0l are ondorsed by the Teading srobitevts of the world
JAMEN ¢

per day st home smples worth #1

free. Brivsox & Co, Purtiand, Maine

$5 10 $20 ;
nC»PEClAL
PUMPS,

- . s L usT® '" 0

COPE&MAXWELL we 6
S HA M I LTON.OMILO. >

gDERS.

'l'“ “e

STE A"

T0 KI.R( Tll(l-l'l A’l‘l’ S, J'“ Kl
WATCE

LIS,
ARk

I|\ll"l(ﬂ' .lllult \I)‘ AND \l\lrlll\l‘- in
sein or singto, with Mooks of (nstraotfon for Njokel o
Wilver ¥ lnllllx THOMAS HALL, Manufaoturing Kies

triclan, 19 Bromneld Stroet,

! Boston, Mass,
. nlulmnn sont free,

Hiuntrated

Ts:‘lﬂﬂ 2 T[] $500 INVEATED In \\'.l; nlrrn‘
:_n!(rn l«:--l- o fortune. A
r\n‘vlmn‘, and copy of the \-\.'u“:’t.vn’;“ll;:;Ir'-".l"m“‘
SENT FREE. ik sty X"
THE I'M l'l("\rl'.ll
NIAGARA STEAM PUMP,
9109 Peart St Brookiva, N. Y
Axoncy at @ John 5¢., New York

Hubbard & Aller.

SOLE MANXUFACTURERS,
ExciNes AND Boinens,

Pulleys, Shafting and Hangers
a Specialty.

b‘& A WEER to Agents, Old & Young, Male & Pe.

male.tn thelr locality, Terms & OUTFIT FRER,
Address I, O, VIOKERY & CO., Augusta, Me,

Foot IT.athes.

WM, E. LEWIS, Cloveland, O, Catalogues free,

ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth Planing, Tonguelng,
and Grooving Machines, Richardson’s Patent Improved
Tenon Machines, hlunhlml. Moulding, and Io-lh'
Muchines, and W ~Work f llu\mu«ry generally, %
Sallahury Street, “'urcnlor. Maw:
(Shop formerly occuplod by K. fMl I. A: o0.)
L. M, WITHEEBY, a,J, KU0o, s W, nll'lunt\mw.

TGNE SAWING MACHINER(

MAN'S PATENT. ALSO, H,- N

o nsnmcxs ;TPAVELLERS

AEN'S

dre -

‘lnllllur,

COMPANY'S
REVOLVING STEEL SHUTTERS

Menr Windows o

) wr, making them FINK AND BUR
n milt 'r‘rru- 10 various kKinds of wood. st
CIark's shuttors are solf - scting

GLAR

o for

require no maehinery
e bandsome in spposrance, snd sre the host sud ¢ finapret

Dolawara and Hudsoo Ceisl Bullding, Manhaltsn
Ally use 1o every principal eity throu “u.ul Eurupe,

3 “Il-“i‘,\h'uc- N « Now York
sod ot Losdon, Parfe, ¥ieas Melbourne, 8¢, &e
INDIA RUBBER,
Yor |1nll- ™ abd the Trade

faade (nlo any pattern ot
shar notles by l HOLTON, @ Uold m

Kstabilishied In 1w

u New York

T EW PATENT CAR vou INCL INED PLANES,

convenlently srmsoged 10 oarry PASSENGENRS and

VEHICLES st the satne (e, Lescriptive Cr wouiar sent

b swplioat Addresa J lkn\-l&‘ llvnlui
r. dh and Hace #te, Clocinnatt, UNo

l e -
H;‘Vi D CELENRATED

THE 1M P
ATER AND LIME
nd prevoots Soales
Ppiying them with
Yo 1ls cont In fuel
All partios using steam

in the Bollers l.’
pure water, Wil
within one yoar
shuuld bave one
For partioulars and clree.
Inrs, address

e llAlltll\l\N CURTIN &
i“. g ENIGHT, MANUFACTY LN
Iulrulu Ohlo
Machiniats WANTED to set
as Local Agents,

MAGNETS—Permanent Bteel Iagneu

of say form or tee, wmade o order by ¥, HEACH
& CO 28 Casal 81, New Yors., Makers o( Lo orle

bratea Tom TUums s5d Ministare Telegrsoh lnstre-
mata

Itellef Flates for Book, Newspaper, Catalogue sna
Jircular llostrations (_hc:p-r than Wood Cuts, The
Solentific American uses our plates. Send stamp for

Hlustrated Circalar,
N ASON'S PAT'T FRI("I‘IO\' ('Ll"l‘(‘l'EH

are mlnunclurrd by \oln )- ason & Co,,
Providence, F Agents, L. B. BE (K)k« a)(‘llﬂ sreet.
New York: T.\I'Ll\ . RIC E & (,n Akron, hio

\[\‘EGA] HOW .vunx IN 10

HOURS, from Clder,
Wine, or Molasses, WITUOLT U 51\0. DRUGS, Ad-
dross F. 1. SAGE, Vinegar Maker, l-llrlngncld. Mlu.

S

‘ \ LCOTT I.ATII}.~ mr Broom, Rake sand Hoe nuzulu
4 HILLS, s Cortlands St., X, ¥ .

Tha TOLL-GATE!

fAsd! Adaress with oump.

TEEL NAME STAMPS—Sent post pald for 15¢, per Irl
ter. Ad.STaxr Wonks,213 Chapel 5t, New luwn Ct

n dny at home. Agenta wanted. Ontfit and
terma free, TRUE & CO.. Augusts, Malne,

Prize Victuresentfren! An
nious gem ! 30 oblects to
. C.ABHEY, Baffalo, 5 Y.

ROOFING!

COMPLETE materials for a NEW Roof, {kc

ROOFING!!

n be lald by AXT one, and s superior to ALL

s M.
wiher rocfings for CHEAPNESS, # IRE-PROOF qualities, md Dl RABILITY,

ALSO 100 PAGE BO

write or

SAMPLES,

1o ASY one stating where they saw this notice;
and requiring NO tar or
ers, and leading mwen in all sections, for 3
and mastic roofs with
CuLD weatber; bas N
old, can easily be repainted or repatred by AxYozesta

OK OF TESTIMONIALS, FREE,

call AT oXcx. Glines' Rubher Roofing belng very elastio

vel, is strongly rrcommended by Architects, Corporations, Punlic [nstitutions, Bulld-
SEW steep OR fat roofs: can also be laid over OLD ahingies, felt, plastte

itive satisfaction; will not draw and split apar. or crack-is cloan to handle; pilable in
smell In hot weather: sheds water resafly: weighs but 63 Ibe. to the square., and whes

trifing expense. Correspondesice fnrfies

N. Y. SLATE ROOFING OOMPANY.

8 Cedar St.,, New York. 49 South Front St., Philadelphia, Pa. 12 Central Whart, Boston, Mass.
84 Park Place, Newark, N. J.

DAVID'S PATENT

For Crinding

Dones, Fertilizers, Clay for
Bricks, and hard material.

Send for Pamphlet to

DENMEAD & SON,

Baltimore, Md.

DIFI\TB(-RA'N)R
: rovement,
Excelalor : including one
dox. Saws, thirty Inimitable Fret
sawing Patterns & Prepared Wood
10 the value of 84, A pew device
for b, hlcnm \nr fower Drilling
attachme m. Vrench, Ol cup, and
sorew driver, Speed MU strokes per
munute, Saws 14 a0, thiek, Price,
compiete. cased and delivered on
board cars,or at Express ullh‘l KV

BSMALL STEAM ENGIN
with copper Holler, to drlu- TNt
Lathes, Scroll Saws, &, 100 Scroll
Work Desigos Free on recelpt of
stamp, GEO, PARR, Bufislo, N. ¥

Saw oply, without Alttaonmoents, .00

“Laurest Am
Double Tread)

G &MATCHING,
N RTIS|

LAN
MOFI’JI.DING MOR NG,
TENONING.RESAWING, SHAPING ,
. BAND & SCROLL SAWS &e, &c.

E. M. MAYO'S PATENT BOLT CUTTER
¥ Send for liustrated Clreular, Clncinnatl, Oblo .

Call at Fair American Institute and See

NEW DRAWING PRESS & OTHER TOOLS,
STILES & PARKER PRESS OO, Middietown, Ct
I3 Wil meet parties by appotntmeont,

RAT('IIE[‘ DRILLS & WRENCHES
Drills $85.00 (o #1000 each, Send
yostal card for eatalogue  LoweLy

Vuexon Co,, Woroester, Mass,

VOLNEY W, MASON & CO.,

Manutacturers of
PAT. l-lil('l'lu\' PULLEYS, FRICTION © I LTONES
onnecting Shafting \ml [ .r!
lll\lSTl\h MACHIN ND K \‘l‘nl\:‘
PROVIDENOE,

(‘IH"(?KS—(;M«( roduction in prices of Wrought Iron
Soroll Chucks, Send for new list to

A. F, CUSHMAN, MHartford, Conn

EW & SECOND HAND WOOD WORKING

1\ Machinery, Floorers, Planers and Matchors, Single
and Double Surfacers, Maunlding Machines, acroll Hawa,
Suction and Hiast Fana for Shavings, ete, D, J. LATTI-
MORE, 8151 and Cheatnut 8t., Philadeiphia, Pa,

AND

IHTRONG DCHEAP § TO OUT P BAIS Q
\\mn&][/\\n V] uLn x\ RAILS ]{ ny A\
Il.\Mlonl'm\rn.

~ THE BASTET

JAGNETIC ENGINE

I’ul RUNNIXO ﬁ) WING MACHINES, PUMPS, DEN.

TISTS' axp JEWELERS' LATHES, l'lll\Tl\n
l‘lu‘ SSES, nrowrxoe PFACLOR Ahln( HURCH ORGANS,
OffF WORKING ANY MACHINERY THAT OAX HE MOVED
IY HAND OR FOOT,

Simple, Durable, and Eeonomical.

No. | Engine (for R«vlnu \luhlnen) $0, 00,
No, | Eogine ‘;l to 100,

No, 2 Ergine $30 1o $3:0
No. § Eogine $300 10 $00,

§2 State Agonts wanted,
L. BASTEY,

Broadway,

6O7 N <

— |

STEAM PUMPS,

riksy nun- VIENXA, ruu- -x* TORK,
LTIMORE T
Besd for cluulu of recest lnl hu

m'mr

W'l l LUI.

NE \uura LK T
wvu

PATI.T
ey BB

,(.’u n- Fhrs clher wood werking
WOuD's NA']II\I ., l" ln-«uu - T
lq..e!l-l‘lrum e " hudiary B,
\b\!lﬂl El» Who ll!'”l) TO REACH COUN
STy readers in the Wen', oo de a0 In the bavt sod

Cheapest tusnber Uy valong ote of wore sections of Aes-
OkE’s Oreat Sewane
A N KEL

r l.’l"
N:(‘ v

Agply o

luu'ani « Chicage, ll.

8000|n Use !
Blake’s

STEAM PUMPS

tor every possthie daty, Send

for llustrated Catalogue

.ln r BLAKE M*'¥V'U CO
= Liberty Street,
New York,

W end 20 Fouth Cass
56,0 Chlengo, 11

NEW BOOXS.

Proctionl Geometry and Engincering Drowing. A

Course of Descriptive Geomety, sdapted for the ro.

quirements of the Vagleerrisg Drsag tainan, incing

| g 1he [Peterminst! of Casmt Shadow Xu-unnf
pter being fol owed Aumerous

Love are added Baules for sheading,
together -x'«‘n Practical lastre

; %, Coloring Inting. and geoera

Treatiuent of )r:v—qﬂu. Irrs by l...','- b

Jates, demy o, cloth § >,

Water-Supyly.—The Prosent Practice of Sinking and
Boring Welle, wi1h Geologion) Conniders
.,-.;uzr Wells excouted. Py Ernest S0
ted by T DNagrame and Engy aringe o Soaike.
o, cloth, . &

Dry Bot. A Treatise on the Origin, Progress, Pre-
veotion and Cure of Dry Hot in Timber, Remarks on
the Means of Preserving Wood from Destroctios by
Sea-Worms, Beaties, Ants &¢c. Dy Thomas Allen Brit
ton, Crown $vo, cloth, 5.0

Cor, Causeway sod Friend |
Nte., Boston, Mass, :

) samples
Shade- Liniog, Ar

Slide Vitlee. Ibr{qni'.g Valve Gearing. By Badwsed
: .,'n“;;ll'.q‘ Welehi, Nwsserous Engravinge, fesp, tve,

& F. N. SPON,
110 Brnomr Ntreet, New York,

HAIR-FELT---HAIR-FELT,

YOR COVERING
BOILERS & PIPES.
¥ Discount to the Trade. 27

AMERICAN HAIR-FELT MILLS,

916 Froot Street, New York?

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

EA.'CGm PULLEYS, COUPLINGS, BELTING, &¢
Stwss wue Lilustraies Ustalogue axd Price List.

GEORGE PLACE,
11 ChamSers & 1N Renda Sy N, . Y.Ov,

EAGLE FOOT LATHES,

Witk Scroll and Cirezlar Saw Attach-
meuts, Slide Best, Tools, &c.; also small
Emnel.ube-. Meta) Bind Plazers, &¢
Neates: designe, superior Snisk Lew
Prices. Our new Catalogue describes
thescand every 100! Decesaary for the A%

aleur or Artimn, Sead for i,

WM. L. CHASE & CO..

B & 77 Liderty St New York.

SELLIKG R APIDLY

Wagsener's ** Bookkee
Entry Syste
where, Send 38
Catalogue of i‘r:-('ea. Bow k.. x» 3
CO.. Pabliahers, &3¢ Walzat St., Philadelphia, Pa.

GENTS W \\'TED—NO a Week and Expenses,
or §10 rmtfur\\ All the N ew and Standard Novel
tles, Ciromos, &¢, Valcable Samples free with circulars,
ORIENTAL NOVELTY CO., 111 Chambders St.. N.¥

Planing & Ma

.
o Re. -1 u.i Tenontng Machines. &0
s ‘H:.'."Jn l‘:n’: o s‘:,ort:\s I !‘liuax..ery
O, ENCK'S I eAWAD,
Sead for Catalogue. , Liderty §L \ Clty

BOLT CUTTERS.

Dies open and close and Bolt
thrown out automatically.

One pattern, holds Snishad bolts
on centres and threads them with
greater accuracy and uniformity
and ten times as fast as a chaser
in a Lathe. Highest award of
American Institute, 18369 & 185y
Wood & Light Machine Co., Worcester, Mass.

make all kinds of l[ron Working Machinery.
Also, Shafting, Pulloys. &e.
ROSE

" BUDS IN WINTER.
Now Itxmh.

«Roses for winter hloom, and fall
planting. Weosendstrong Pot Roses that will hloom
..u|.-|.|y safely hy mall, post-pald, Pureoasers' cholce
of over X0 anlendid ever blooming varietivs

S5 FOR §1.00, 12 FOR 52,00,
See our elegant descriptive calnlogue, containing foll
directions for eulture, &¢.  Sent fren (o all who a g
Address THE DINGEE & CONARD (f'
Hose Urowers, West Grove, Chester Co,,

Patented 18881854

P. BLAISDELL & 00..

Warcester, Mass,,

Manufacturers of the Natsdell Pateat Upright Drills and
other ant clase Machinist s Toowm,

W

JE WANT to sngage every unempioyeda man, woman
and ohlld, O, I, RICHARDS & CO., Hallowell, \lc

)
s

R, GOULD. Nowark, ¥, J.

BAFETY HOISTING

OTIS’ Machinery.
M HROK & OO,

oy
NO, 348 DROADWAY, NKW YORK.
AGENTS WANTED,

card oo which  sad your wdidress

costs but one cent ~ Write at onie o
REED, 871 ¥7. NEW YORK, |
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Euck mase - - - - 1008 M.

Ewgrarings head advertisements ot the same mte
,....a::-mt. as the letter presm  Ad-
pertisoments must be received at publication affice as
carly as Friday morning to appear in next fsse,

Bt S S AT S lahed e

16 THING IN OUR VENTED NURSING

- . Intereat or State and
m.-wmn’m't‘- for ﬁ-"“f&:m' VENTED BOTTLE
COMPANY, 3 Market ¢, Camden, N. J.

WAVTKD. —FPoreman for Il'lact;\ml(.‘d m'M 3 ;\
competent man can oblaln steady employment
addressing the undersigned. None need .mﬂﬂ. suc
=5 have had experience, and can furnish satisfactory re-
ferences as to eharacter and ability. WARDER, MITCH-
ELL & CO.. Manufacturers of plon Keapers and
Mowers, Springtield, Onlo.

GAS FITTERS, PLUMBERS, ENGI-
NEERS, Machinists, Apprentices, and Gas
Consumers shonla all read Gas Fitter's and
Plumbes's Guide, 50 and 78 cents per copy.

uthor and publisher,
M'.'t'fa":{.’oh .:hls..‘nbgonbl b St., nllmelphh.ﬁ‘

TO CHEMISTS AND INVENTORS.
The advertiser will manufacture and introduce an
staple article that will pay ten per cent net on the Casl
Sales. Mo has & large Buflding with Steam Power, and
In the winter months has idle men and horses. Prefers

something in the Wholesale Drug l"&'ii s‘\ddnu

BELLEVUE, No. 12 1., New York.

Our Boiler and Pipe Coverinr%
Save 20 PER CEN'T.
ave 20 B

ASHESTOS FELTING COMPANY,
16322 Froxt §7., New York,

Seientific

American,

[OctoBER 9, 1875
—————

Made and Introduced

resuits, O metal w

factory enabled lm-s
ufacturer can affor

thelF goods.

=

guaranteed equal to any In the market, at prices Jower

tlon and distrust of aif Kme
i ot be 20l at & low price), when bought direct from the maker, properly Intro-
duced and treated with the same

well mounted Emery Grinder,
and chilled (ron which resist all the e
erly monnted and vred h'v

conld do with fle and v

Deal only with standard makers, and you bu
ddros

RE EIVIE

LOW-PRICED EMERY WHEELS

by Inexperienced men, have resulted in fallare, dissatisfac-
waﬁll. Standard and reliable goods (which can

urv as other first-class tools, yleld Airst-clase
tool In existence will save as much money as will a
Wheols will readily shape hardened steel
?una of other tools. A Tanite Wheel, prop-
A skilled man, willdoas much work In a dnlr a8 the man
se In & week. The lntroduction of & machines In one
roprietor to dispense with the Iabor of W men, Every man.
to buy one Emery Grinder for every two vises in his fac-

orkin
Eme

thelr experience as well as
AN lzl‘l oo,

trondsbu Monroe Co., Pa.
R%r,

THE

than any other first ¢lass Emery,

T. V. Caroenter. Adverilsing Agent. Address
Bo.x';'u New York cm. - =

Mum & Cos Patent Offes.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

TWENTY-EIGHT YEARS EXPERIENCS,

MORE PATENTS have been scured throngh
this ageney, st home snd abrosd. than through sny otber in

OGARDUS' PATENT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bonea, Ores, Sand, Old
Guanos, Ol Cake, Feed, Corn,
baceo, Snafl, Sugar, Salta, Roots, Spices
Coffee, Cocoanut, Flaxseod, Asbestos, Mica, ete., and
whatever cannol be ground by other mills, Also for Palnts,
Printers’ Inks, Paste Blacking.ete. JOUN W, THOMSON
successor 1o JAMES BOGAKRDUS, corner of White and
Elm Sta., New York,

DITCHING and EXCAVATION.

RANDOLPH'S DITOCHER Axp EXCAVATOR: Simple,
strong. and adapted to all solls reasonably free from
stun or large sones, Wil do the labor of 100 men.
steadily. at the cost of ten. Machines of all sizes, cut.
ting from three inches wide, three feet deep, to 36 Inches
wide, four feet deep, Extira sites made to order. Clreun-
lars, &c., sent on iln?llrnllnn 1o

RANDOLI'l BRO'S, 111 Broadway, New York,

"Mmmnmmu-w of the most ex-
perienced men a8 examinera, specificstion writers, and
drafanen that esn be found, many of whom have been see
cted from the ranks of the Patent Office.

SIXTY THOUSAND inventors have svalled
themeelves of Munn & Co.'s servioss In exsmining thelr In-

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Fraxxuow, V. Pt J ML Avcs, Prefs
J. B. Puxzcs, Ses

EARTFORD, COXNN,

BLAKE'S PATENT
Stone and Ore Breaker

Jrusdes all bard and brittle sabstances o

uired size, Also, any kind of
SToxx for Boans and for CONCRETE, &¢
Addres BLAKE CRUSHER CO.,
Now Haven,

THREE CYLINDER PUMP-—
Cheaper than a Steam Pump.

_J ASKELL'S

Hand or Power,

Vil outwear & Rotary Pump—do more work, with Jess
power, than any other pump, Not Jlable to get out of
order, Auy blacksmith can repatrit, Adapted to any
Kind of bard work. Send for Circular,

CHASE MACHINE COMPANY, Boston, Mass,

NGINES AND BOILERS, New and Second-Hand
4 Portable and Statlonary. For dmﬂg)lon addross
GOODWIN & WHITE, Ofl City, Pa.

/ SHAFTING. PULLEYS AND HANGERS]

A Sprlnlh.

POOLE & HUNT.

SEND FOR.CIRCULANS., BALTIMORE. MD.

John Cooper Engine M'fg Co.

MOUNT VERNON, OHIO,
MANTFACTURERS OF FIRST CLass STATIONARY EN
GINES, S10 M0 H. P, PORTABLE ENGINES. CIRCU.
? SAW MILIS, STE =
BOILERS, MILL AND FACTORY MACHINERY, &c.,
Briio GRIST MILLS, goaranteeing 80 Baxrxrs Frovn
wity Oxx Tow nesr Coat, or 50 Barrels Flonr le‘h
also, Engines to roc ob 3ibe,

One Cord Best “-“‘3
coal per hour per Indicated borse power,
i Send fc:t eircuisrs.
Bradley's Cushioned Hammer
. has capacity, I

larger
more darable, takes up
less room, does more and
betler work with jems ex.
pease for power and re.
palrs than sny other Ham.
mer in use,
Guaranteed ss recom.
mendod. Address
BRADLEY

Company, $

Symaovse, N ¥,

ICHARDSON, MERIAM & CO.,

Manufactarers of the latest improved Patent Danlels*
Woodworth Plasiog Machines Mstching, Ssah and
MolMding, Tenoulng, )lomllnf. Boring, Shaping, Vertioal
and Clrealar fe-sawing Machines, Ssw Mills, Saw Arbors,
Saws, Hallway, Cut-off, snd RKip.saw Machines
w Lathes, and varfous other Kinds
Machinery. Catalogues and price Hate
on. Manufactory, Worcester, Mass,

Liberty fitret. Kew Vork.

LeCount’s Patent
MACHINIST’S TOOLS.

lrvql: u«;x 0:‘-‘:5 Ilm..
““ rels
LW Lk COUN

Etee! :'
»ops, Ciamp Dogs, Vice Clamps,
¢, Bend 107 latest Price List o
1. Bouth Norwalk, Conn,

BOOKWALTER ENGINE

Compact, Substantial, Economlical,
and Kaslly Msnuged Guarsnteed 16
work welland give full power clatmed
Eogine and Boller complete, incinding
Goyernur, Pump, &o., with shipping
boxing, st the low price of

# Horse Power.........822 0
e w AL . 8 M
rr‘l;‘u on Cars st Bpringfield, Ohlo,

JAS, LEFFEL & C0.,

Muringfield, Oklag or
VB Laberty =, New Y ark Clty,

Model Engines.

Compiete sets of

]
Castin gs
- =3  for making sn
Mmmm‘ n bore, ¥in. »n
@150 3 in. bore. 4 1. srnke, price $10. seme ittt
oot Obly 15 Doliars. Gear Wheels and

('l pdels, AN 4
o 4 ¢ Kinds of Small
sle, Ulustrated Cetalogue Free, Toolt and Matart

GOODKOW & WIGHTMAN, 2 Cornhill Doston, Mass

PROVED MACHINERY for STAVE
. Shingle and Mandles, Cabinet ll{-kr-vs:l;(e:le
2 'J. "“l ‘0“1.4'":',";"! N.I-I Av;;umnlr Saw Ml
1, Koy tting, 'alley Borin d M
Hadia) Drilis, Stewm .arln,n.md' ,l,lay'ln" ':\'
heayes  for transiui
& VAL, Lockpani x Y,

nes
STs aischivey, Co4ls ppd #

WHIPPLE'S
Patent Door Knob.

Awarded a Bronze Medal at the Amerioan Institate Falr
for 1574, The Jud; sny: “ We conslder this method of
fastening DOOR {N()llg A great (mprovement aver any-
thing yot Invented for the purpose, as it obviates the nse
of slde scraws and washers, and can be regulated to sult
any thickness of Doors.'" Send for Clrouiar,
THE PARKER & WHIFPLE COMPANY,

West Meriden, Conn., or 97 Chambers 8t,, N, Y.

aeditators BE S T otk (0Ks.

MURRILL & KEIZER., 44 Holllday St., Balt.

THE BEST INJECTOR
For Locomotive and Statlonnry Bellers.
FRIEDMANN'S PATENT.

Over 15,000 Now In Use Here and In Europe

Throws more and hotter water, with less stoam, than
any others. It hastwo Watorways, fixed Nozzles, and no
movable parta to get out of order

NATHAN & DI!B\’I’I.H‘. Bole Manufacta
108 Liberty St., New Yo
™ Send for Catalogue.

U and procuring thelr patenta.

MUNN & CO. in conneotion with the publication of the
SOIRNTIFIO AMERICAN, contings o examine inventions
onfer with inventors, prepare drawings, specificstions, and
ssignmentssttend to filing applicstions in the Pstent Office
paying the government foes, and watch esch esse stop by
step while pending before the examiner. This fs done
through thelr branch officecorner F and Tth Streeta, Waah-

Js OGERBS' TANNATE OF SODA BOILER
{son, Ind. §W~ Send for book on Boller Incrus:
tatlo)

SCALE PREVENTIVE, JOS. G. ROGERS & CO.,
n.

Cement,
BT e et Lo N AN, 5 Cli B N
L., N.
A Practical Troatite on Cement furnfshed for 2 centa,

righta, sttend to Interferences give written opinions on
matters of infringement, furnlah coples of patenta: tn fact
sttend to every branch of patent bustnsss voth in this and
n foreign countrics.

Patonts obtained in Canada, Englsnd, France, Belgtom
@Germany, Russia, Prussia, Bpain, Portugal, the British

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS. ~Buerk’'s Watchmnn's
mo Detector, oapable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his beat, Send for cireular,

+ E, BUERK, I, 0. Box 079, Boston, Mass.
N. B.—=Thewuit against Imbacuser & Co., of Now \'0::.
was decided In my favor, June 10, 1574, Proceedin
have been commenced against Imbacuser & Co. for n‘rl:

ing, contrary to tho ordoer of the Court, and especinlly the
clock with a sertes of springs in the cover, and marked

Pat'a Oct, 2, "1, Persons u-lmi these, or any other
clocks {nfringing on my Patent, wlll be dealt with accor
ding to law.

Turkey Emery.

of

TANITE CO.,

Offer for Sale, under thelr own labels, and at prices which defy compe-
tition, Emery which they guarantee to be of the Vory Best Quality.

THE

Stroudsbuwrg, Pa.,

THE HEALD & SISCO

ROYE'S

Mill Works

very low, for Wrecking, Dredging, Irrigating, eto, Illus-

lnl(«: mmpb;:l. free'., .\’eln.r."r l.‘(mrtf“ =y ual

customers, a firstc testimony. Address
uum;. SISCO & CoO. wﬂmmlu. N.Y.

GLASS OIL CUPS

of all Kinda, Brass Fittings for Steam, Water and Gas.
Brass Castings. Send for Catalogue,
HILLARD & HOLLAND 62 Gold St., New York.

xce's'. “Lowsst I'vived and BEST.
Excilr o Jous Oon Prnting

BusinessMen dotheir printing and

advertising, save money and incroase

trade. Amateur Printing,delight

ful pastime for spare hours. 80#8

mn“. have great fun and make monuy fast
P i at printing. Send two stampa for fall

catalogne presse y
regses ey o the M

Diamond Solid Emery Wheels.

Prioms-8x i, §1.25;8x1, §2.25; 12514, 95,50; 16x2, 12,590,
1KX2 416,00, 9052, 19.50; 3033, $82. AN other sizea'sh bre:
portionate prices. Fast cutung, free from glazin
sre the best Solid Emery Wheels. Give diam of b
in your order for wheels, Emery Grinders une
say io the world, Address A!BHCA.\‘ TWis
CO,, Woonsocket, B, 1.

ohin —gﬁmp;v d Mtyles (o7 making
anﬂi GLES ADIN G, AND BTA«BS
Sole makers of the well known IMFROYED LAW'S PATENY
SHINGLE AND HEADING SAWING Maouine, Forelrenlars

widross THEVOR & CO,, Lockpors, N, ¥

' Xy

Todd & Rafterty Machine Co.

MANUFACTURERS OF
The celohrated Groeno Vartable Cut-Off Engine, Lowe's
Patent Tubular and Flne Boflers; Plaln Blide Valve His-
tonary, Hoisting, and Portable Engines Bollers of all
ginds, Steam Pumps, Mill Gearing, Shafting, &c,, Mik,
Tow Oskum, ihxx“ ng, Rope, }’lu.undllnup ,\l-rh|m~q,

ents for the New Haven Manufactaring Co.'s Machin-

's Toplag for Judason's Governors and Stop-Valvesy
fturtevant  Wowers; and Differential Pulley.lliocks,
WAREROOMS, 10 BARCLAY 87, NEW YOKRK
WOKKS FATERSON, NEW JERSEY

hey

oles

r*-ulo-l b
DRILL

OLD ROLLED
SHAFYTING.

The fsot whst o '-nulllnf ane B per cent groater
strength, & fAner Onlsh, and Is troer (O gago, than sn
other tn nae, renders It undoubtedly the most sconomioal,
Waoare also Lhe sole manafacturers of the UNLENRATED
Corraxs’ Par. Courring, and furnish Palleys, Hangers
Mo, of the most approved styies. Price list malled oo
sopileation to JONES & LAUGHLINS,

”J Nireet, and and Brd Avennos, Mitaturgh, s

._”I‘ 'l; ( ;nl'l ", : hieago, 111

OCKS OF tlls Buafting [n store ana 10r sale b
FULLEIR, DAKA, & ”I'll, Noston, Mass, 4
GRO. PLACE & Ch .. 121 Chsmbars sirest, §. ¥.
VIRRCE & WHALING Miwsakes, Wis

Patent Centrifugal PUMPS. |u o irsee in e vrited sucs? Taey mure om
VERTICAL & HORIZONTAL. Millatones, Portable Mills, Bmut Machines, ern, Mill
e erduma at New Orleans, Cincinnatl, and New | Ploks, Water Wheels, Pulleys and specially
York. “H"':_l.al: ;Sw( l‘:"l.m'" four mills, Send rore‘ulme. '
Pmm-llﬂul&n‘r‘-ﬁ ity fie T k. S J.T. xo}';a N. Buffalo, N. Y.
strongest, most eficlent popular Pump 1 ' 0 H
emptying Dry-docks, Coffer-dams, etc n?i ;nl:”:-e (l,; N lagara
Paper Mills, Tanneries, and Factorles. STEAM PUMPS

SteamPumpWorks
EsTantisuen 1862,
CHARLES B. HARDICK,
No. 28 Adams Street,
BROOKLYN, N, Y,

Machinists’ Tools.

EXTRA HEAYY AND IMFROVED PATTERNS,
LUCIUS Ww.()ln. MANUFACTURER,

roester,
WAREROOM

W LIGERTY 81., N, Y.
S Lathes, Planaers, Boring M. Drills.and J.ao- Ous
tors a Specialty,

IRON AND STEEL ]

DROP FORGING.

Of Every Description, ot Reasonodle Prices.
The Eull & Belden Company, Danbury, Ct.

’
ENGINE LATHES, DRILLS &e. Send f 2
NEW HAVEN MAﬂU‘Ac‘ﬂ7loil%u:‘

ow Haven, Conn.

10 GLASS, STEEL, ARTIF, STONE, SOAP
A and Palnt Makers—Manganese, Zaffre, Fluorspar,
‘)Ar).p.r,Tl"'Iun;h'“A- i, M‘:‘Icl, :)lldu Cobalt, Uranfom
opper, Tin, Antimon 0, L. WOCHT ik

Co,, IN) Fulton St .Ny\‘. ® EPUCHTNAR GRS

IIII e wR‘ORUOCi‘HT

BEAMS & GIRDERS

g Al "
1 HE Union Iron Mills, Pittsburgh, Pa.
The attention of Engineers and Architecta s callod
to our Improved Wrought-Tron Heams and Girders (pet-
| tanted), In whioh the compound welds Dotwees Lie »
| and flanges, whioh have proved so objectionable in the old
mode of manufscturing, are entirely avolded. We are pro-
pared 1o furnish all siges at terms as favorabie as oall be
obtalned elsewhers. For descriptive Iith b address
Carnegie Brothers & Oo., Uplon [ron Mille, Pittsburgh. s

Steel L N"""ai'osnor.

Parex.

™o
_Adopted and In use by U1, B
Bend tor Clronlar,  THE
foot B, b Stroot, N, Y, 4

COVERIN

"wlonies, and all other countries where patents an
granted.

Coples of Patents,
Porsons dosiring any patent Issued from 15856 to Novem
bor 20, 1867, can be suppliod with officlal coples at a rea:
sonable cost, the price depending vpon the extent of drmw-
ngs and length of specifications,

Any patent issued sinoe November 27, 1567, at which
time the Patent Office commenced printing the deawings
and specifications, may be had by remitting to this office §1
A copy of the claims of any patent issued since 1536 will
be furnished for $1.

When ordering coples, pleaso to remit for the same as
above, and state name of patentee, title of Invention, and
date of patent.
A spectal notice Is made in the BOENTIFIO AMEXIGAS Of
all inventions patontad through this Agonqy, with the
oame and residence of the patontee.  Pstonta are ofton
s0ld, In part or whole, to porsona attrscted o tho tnventon
by such notice.
A pamphilet of 110 pages, containing the wws and fus dv
reotions for obtalning United States patents, slse s corous
pertalning exciustvely to Foreign Pstenta, stating com o
woh country, time granted, eto, sent froe  Address
MUNN & CO..
Publishers SCIESTIFIC AMERICAN

37 Park Row, M. ¥V

Braxom Ormoe—Corner Fapa Tin “treats
Weahington 0, C,

OF THR

SCIENTIFIC AMERICAN,
FOR 1875.

THE MOST POPULAR SCIENTIFIC PAPEB

IN THE WORLD.

THIRTIETH YEAR.

VOLUME XXXIIL—-NEW SERIES
The publishors of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1875, & new volume commenced. It will continue
to bo the alm of the publishers to render the con.
tents of the now volume more sttractive and use-
ful than any of its predecessors,

To the Mechanic and Manufacturer.
No person vngaged in any of the meohanioal pur.
suits should think of doing without the ScxesTINFIC
AMEacAN, Byory number contains from six to ten
engravings of new machines and inventions whick
oannot be found (n any other publication,
The SCIENTIFIO AMERICAN is dovoted to the
intorosts of Popular Scionoe, the Mechanio Arts,
Manufaotures, Inventions, Agriculture,Commence,
and tho Industrinl pursults genorally ; and it 1s val
uable and instructive not only in the Workshop and
Ono copy, six months (postage tncluded), .
One copy, three months (postage tncluded).,
yoar, and one copy of “Sclence Record™
for 1878
87 PARK ROW, NEW Yonn,
\ & NOMERS, & 1 h'd. parfect condition,
D :":'.rlyxn'l‘l:gl": _Adaress ity (.Jﬂ- % !’ﬁ’&ff.‘&il‘%fa‘}‘}t

Manufaotory, but also In the Household, the Li.
orary, and the Reading Room,
TERMS,
Ono copy, one yoar (postage Included). . .. .i'g
One copy of Bolentific American for one 3
yoar, and one copy of engraving, * Men
OF PROZTOI™: 250 caaargoasnassasansin - 10,00
One copy of Belentific Amerioan for one
. 520
Remit by postal order, dmft, or expross.
Addross all lotters and mako all Post Otos o)«
dors and deafts puyable to
MUNN & CO.

WITIH AL KPACK IMPRO .
Baves an 10 twe hs’ ’ A:l.('l‘xl.‘ll'&unmg‘tm"(‘m,.
foot K. Wb Bireet N ¥.: 1302 N 254 8t., 8%, Loute. Mo,

TS st Aol B FNS s
CHAS. OHNSO. 3 .
Lombard Sta. Phllsdelplia Jm oo IN?-'.I‘




